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IIpeaguciaosue

Sajgaud HAa OPHUAYMBIBAHME KOHCTPYKIMIT yacTo cTaBAT
B TYIHK IIKOJBHHKOB, IPHBBEIKIINX, YTO B MATEMATHKE ¢BCE
sanaéress omHosHauHo». Ho daHTazua — Taxas >Xe HeOTH-
eMJieMad 4YacTh MATEMATHMKH, KaK CTPOrocTh H JIOTHYHOCTD.
W zanauu Ha KOHCTPYKIIMIO YYAT OIPAMEHATH aHTA3ZHIO0 B CO-
eJUHEHUHA CO CTPOTOCThID H JIOTHUHOCTBH. B mpeawmigymieit
KHHUre apTopa «Kak nocrpouts npumep?» (em. [2]) pazobpanbl
HamboJiee IPOCTHIe IPUEMAI PEIlIeHHUA 3a/1a4 Ha KOHCTPYKIIHIO:
«Kax Ttakoe momer OpiTb?!», «Huipn Tam, rge Jgerdes, «BbI-
cMaTpuBail 3HaKOMoOe», «Mcmonb3yil moBTOpsAEMOCTb», «Hc-
moab3yi cummerpuios». JJaHHad KHMra pacluMpfAeT 3TOT CIH-
COK, BBOJA NMPHUEMBI MOCIQKHEe W TTOMOIITHEE,

Ilnsa peumreHns GONBIIWHCTBA 3a/1a9 3TOH KHHUTH (H IOHH-
MaHHs TPUBEIEHHBLIX B KHHre pelleHMil) He TpebyercdA 3Ha-
H¥H, BBIXOAAIMX 38 PAMKH IIKOJbHEIX mporpamm 6 wiac-
ca. Tem He MeHee 3HAUNTENbHAA YACTh pPellleHHM Tpebyer on-
pefeNéHHOE MaTeMaTHYecKOH KYJIBTYPHI, KOTODPYIO BpPAL JH
MOMKHO OMHIATE HAa NMEPBOM oAy 3aHATHH MaTeMaTHYECKOro
Kpy»xka. [losromMy aBTOp cumTaeT, YTO KHUra Oyier mojesHa
I7A MKOALHUKOE 6—8 1 GoJjlee cTaplUINX KJIACCOB, ViKE HMEO-
IIUX ONBIT 00Y4YeHUsA B MAaTeMATHUYECKHX KPYIKKAX.

Kaura conepskKuT ceMb TeMaTHYECKHX 3aHATHHA MaTeMaTH-
YeCKOro KpyiKKa. B mMaTepHanbl KaMAOrO 3aHATHA BXOLAT:
BCTYIIMTEIBHBIH TEKCT YUUTENA, IOIpo0OHEbIH pasbop HeCKO/b-
KUX 3a7a4 II0 TeMe 3aHATHA (BKIIOYAIIINN pelleHns U KOM-
MeHTapKN), 3aJaYH AJIS CAMOCTOATEJBHOIO pelleHHH, perie-
HUA ITHX 3444 ¢ KOMMeHTaApUAMHA — Bcero npuMepHo 10 aa-
nay Ha 3aHATHe. B KOHIe HEKOTOPHIX 3aHATHH xobaBieH
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TeKCT, o3ariasieHHbid « Ageonoruss: MBICJIH H COBETHI, 1103-
BOJIAIOIIHE PACIIMDHTE M YIIyOUTH KOHTEKCeT 3aHaTHA. Ilep-
Bble TPH SAHATHA OPHEHTUPOBAHBI HA YYEHHKOB 6-7 KJjac-
COB, CJEAVIINUEe TpM — AaA 7—8 Kijaaccos, MmocjegHee —
ana 8-9 knaccos. Ecth emé pasgen «JlomoJHHTENBHBIE 3a-
JauM», W TAM, CPEIH TIPOYEro, ecTh 3aJaud U AJA MIKOJIBHH-
KoB nocrapme: 134 3agayy Ha KOHCTPYKIIMH CTPYINHPOBAHLI
no knaccam: 6-7, 7-8, 8-9 u 9-11; maubonee croXHEIe OT-
MeueHE]l 3Bé3gouKroi *. Takas noabopka HaeéT PYKOBOOHTEIH
KPVIXKA BO3MOMHOCTL AJaNTHPOBATEL 3AHATHE K BO3PACTY U
VPOBHIO IIOJATNOTOBKH IIKOJABHHKOB 3a CUET 3aMeHBI HEKOTOPBIX
OCHOBHBLIX 3a/ad JONOJTHUTEeILHBIMU., C 3T0H I[eNbl0 B KOH-
Ie KaMX[Ior0 3aHATHA IPUBOAATCH CIHCKH 3a7au M3 JOIOJHH-
TeILHOTO PA3Jesia, a TAKMKe U3 APYruX 3aHATHH; 3a1a4y cIiuc-
K& MOTYT DBITh PeLIeHbl ¢ MCII0Ib30BAHMEM METO/I0B TEKYVIIIEr0
saHaTua. BopoueMm, H0MBMIHHCTBO 3a4a9 MOMKHO PELIUTh Pa3-
HBIMH METOZAaMH, NO3TOMY OJHA H TA Xe 3aJada MOKeT (pury-
pHpOBBTL B HECKOJBEKHX CIHCKAX.

B koHIle KHUTH NPUBEAEH PA3JaTOUHBIH MaTepHasn.

Tercr Gpounopel paccunTan GoJee Ha YUHTENsA, deM HA
mKoJAbHMKA. HopManbHbIH IKOMBHAK IPEAIOYHTAET PELIATh
Oe3 moapoOHOI 3anmMcH U oOCYKIATHL pemreHus yeTHo. [o-
TOBHOCTE YHTATL pacCcy:KAeHHA Ha TeMy «Kaxk MOMHO HailTH
pellleHne» TPUXOANT TOABKO ¢ HAKOMIeHHeM onbiTa. YToGnI
KOMMEHTAPHH B 00LIHe HIeH KHUI'H BCE »Ke JOXOJHIN [0 yue-
HHKA, YIHTETI0 CTOUT BKJIIOYATE MOYEePIHYTLIC B 3TOH 6poIrio-
pe uaeu B oOcyxaeHNA.

Pemenns saxad ¥ Aymu K PEulenui0 TIIATEJIbHO pasime-
JeHsl. JTHM ABTOD XOTeNl NMOAYEPKHYTh, YTO B 3ajJadax Ha
KOHCTPYKILHIO I'OTOBOE pelueHHe (To, YTO INKOJbHHK B Hjea-
Jie AOJKEeH HANHCATE) U NYTh K pelleHdIo (modcHeHHe, KaK
TaKoe NPUAYMATH) 0ObIYHO uMeioT Mano obmero!. Coorsert-

!CoBcTrenno, 1 B 3a/auax Ha JOKAIATENLCTRO MAJO 0IIETO MeKAY pe-
meHHeM ¥ HouMcKom pemenns, Ho ram anemMeHTB IyTH K DEIIEHHI0 OCTAB-
JIAKT B TEKCTe PelleHds NIH BKPANJIAIT B HEro M3 Nejarord4ecKux co-
obpaxxenuii: Hea HUX nNouAThL TekeT GyaeT HaMHOro TpyaHee. B peaviaerare,
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CTBeHHO, H IMIKOJBHHKOB II0JIE3HO VYHTHL pasieNATk ITH MO-
MeHTHI. TeMm DoJiee UTO Takoe pasfeleHNe MOKET NPHUTOIUTh-
cA M INpPH peleHHUM MaTeMaTHYeCKHX 3a1a4 APYIHX THIIOB.

IlepBrle mATHL 3amau KAXKAOTO 3aHATHA — 3TO NMPHUMepDhI
1A KOJLIeKTUBHOro obcyrxaernsa. CaomHOCTL HX PA3IAYHA:
nepesie 00BIYHO — OJHOXOMOBKH, A TIOCJeAHHE OTHY-/BE 3a-
J84YH PeiKO KTO M3 HIKOJBHMKOB ycieBaer pemwuTs. Ho game
eCIH ITKONBHUKAM CAMHUM He yAaéTcA OLICTPO HAUTH HYNCHOE
pelleHHne, CTOMT ero NnojckKasaThb, B JODOM ciydae — paso-
OpaTh Ha JIOCKEe W IIOKAa3aTh Ha ero npumepe pabory npuémos.

3a1a4y JJd CaMOCTOATENBHOrO PelieHHA YYHTENI CTOHMT
ofcyxIaTh HEAMBHAVAJIBHO CO MIKOJIBHUKAMH, TAK HIH HHAUE
[IPOABMHYBIIMMHUCA B UX PelIeHHH,

Cornamenue o dopmyauposkax. Eciu B yenrosuu tpebyer-
CA nocmpoums, paspeiame, paccmasiimb, TO MOUCK 8Cex 6803-
MONCHBLX 8apuarmos He mpedyemcsa (A ecniu OH HYMKeH, 8TO
CIIeLIHAJBHO OroBapHBaeTCH).

Agrop 6iarogapen K. A. Kuony 3a cogep:xarensHeie 06-
CYOeHNA W TpeljosKeHHble 3ajadd, II03BOJHUBINHE CYyIle-
CTBEHHO VIYUYIIHTL JAHHVIO KHUTY.

VBLL, 3ATYIIEBLIBACTCA XAPDAKTEPHOE [ BCAKOH MATEMATHYECKON AeATENb-
HOCTH PASJINYME MEXIY CTPOroi JIOrMKOH roTOBOTO Pe3ysIbTATA M KPEeaTHB-
HOH JIOTHKOH BOCXOW/EHUA K PEINeHHIo.
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Brenenue

ABTOp yOeMAEH, UTO TOCTPOSHNE M HCCIeLOBAHME KOHCT-
PYKIMEA COCTABAAET CYIIECTBEHHYI) UYACTH MAMEeMAMUKU,
a 3HAYMUT, HTO JOJIKHO COCTABJATH CYIECTBEHHYIO YacThb 00Y-
yenus mamemamuie. Takoe o0yuyeHHe TO3BOJALT PENTATEH JBE
sajayuy: NoAAepHMUBATE JOCTATOUHO LOJrO HHTEpPeC K MareMa-
THKE H NOBBEICUTH 3(peKTHBHOCTE 00yUEeHUA.

IIpobrema METEpeca ynupaetrcsa B abCTpaKTHBIH XapakTep
mMaTeMaTnku. UMeHHO ﬂﬁCTpaI{THDCTh cO BpeMeHeM HadHHa-
eT BEISHIBATH OTTOPIKEHHE Jare YV O4YeHb CHJbHBIX H YCIeLI-
HEIX Y4eHMKOB. TpaguiHoHHOE «AKATEeMHYHOE» MPeroJaBa-
HUE CO3JAET HecOOTBeTCTBHE Mexay DorarcTBOM MaTeMaTHye-
CKUX (hOPMYJ, TEOPEM W METOXOB U OETHOCTEH WX TPHIIOMKE-
HUH 3a npejgenamMd mareMaTukH. HevIMBUTENIbHO, YTO MHO-
M y4YeHHKaM H CTYJeHTaM MaTeMaTHKAa HAYHMHAaeT Ka3aThcA
YeM-TO BPOJE «HIpbl B OHCEp», M OTHOCHUTHCA K Hell OHHM Ha-
YTHHAKT COOTBETCTBEHHO.

He Bano 3abeiBaTh, 4YTO BCA MaTeMATHKa BOSHHKJA H3
ITI)HKTHQECHDPO OIObITA, KAK €Tro pﬂ.B-BHTHE. ,IIB, CBA3H ¢KHUTEH-
CKOT'O» M «MaTeMaTHYeCKOro» JaJIeKo He TAK IPOCThbl, HO OHH
HHUKYJAA He JeJuch. A IlIaBHOE: 3HAHHH 00 OKPYIKAIOIIEM MH-
pe y IIKOJbHHKOB B MIJLIMADPABLI pa3 Ooabllie, YeM MaTeMATH-
yecknux! 11 oTkasbiBaTLCA OT 9THX 3HAHUH — BCE PABHO 4TO
OTKA3BIBATHECH [BIIIATE BO3AVXOM aTMochepbl W IepexoiuTh
Ha OBIXaHHE U3 KHCJIOpPOoLHOTO DajoHAa.

Ho xoT#a, Ha B3TJIAJA ABTOpA, ¥ OKPYKAKITAA AeHCTBUTEIb-
HOCTH, H CME)KHBIE AHCIHUILJIHHBI HPOHH3AHLI MATEMAaTHKOII,
OH TOHHMAaEeT, UTO B PAMKAX VPOKAa Jayke MekIpeAMeTHbie
CBfA3H HABeCTH BeCbMa HEIIPOCTO. H TYVT Ha IIOMOIIb IIPDHXOOAT
3aflauyy Ha KoHcTpyKumuu. Mx TeMaTuKa BechMma pasHoobpas-
Ha W MOKeT OBITH JIETKO IPHBA3aHA K MHTEpecaM y4aliuxcHd,
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4 NMOCTAHOBKH 3a/184 «IOCTPOUThL», «BO3MOMKHO JHM», «KAKOE
HaHMeHbllIee KOJHYEeCTBO HYMXHO, qTO0BI» U T.I. BEITJIAOAT
Kyaa 6o1ee MOTHMBHDOBAaHHBIMK. B TO jKe BpeMsa HHCTPYMeEH-
TApHEM JJA HCCHEeTOBAHUA KOHCTPYKIHR CIVKAT BCE Te e
«abDcTpaKTHBIE B TEOpeTHYEeCKHe» TeopeMbl H METOALI, KOTO-
PEI€ MBI H XOTHM OpenogaTh YYaljHMCH.

Ilpobnema sgyperTHBHOCTH Of0yueHMA — 3TO npobiaema
NpUMeHeHHs MOJYYeHHbIX 3HAHUN U HABBIKOB. PANOBOM yuM-
TeJb MOCBAIIAET OCHOBHOE BpeMA 00YVUeHNI0 MATEeMATHYECKHM
dopmynaM, NOHATUAM U TeopeMaM U OTpaboTKe HABLIKOB pa-
0oTel ¢ HUMH. O TPUMEHEHWH 3TUX TEOPEM 33 TpeaeNaMu
OrPAHHYEHHOTO CIHMCKA 3ajad pedb 00eruHO He uér. Ho Begn
3TO KaK ecaw Obl cTpouTeneil yauau obpaboTke KHpmHUell
[JOCOK, HO He VYHJIHX CTPOHTHL gomal

B peaysnbTaTe HaBBIKKH M MOHATHA 3a4a4CTVH OKa3bIBAIOT-
CAd YCBOGHHBEIMH HOBEPXHOCTHO. OHH OTOpPBAHBI OT 3[pPAaBOro
CMBICIA ¥ peJKO NPUMEHSIOTCS 3a NpeAeiaMi IpodeccHo-
HAJIbHON OeATeIbHOCTH, A H B TaKOH AeATEIbHOCTH MpHMe-
HEHUE CBEIEeHO K HECKOJLKUM CTAHZAPTHHEIM cxemam. Crour
JIH TMOCJe 3TOr0 YAUBAATHCA (PeHOMEHY KaHAugaToB GH3HKO-
MaTeMaTHYeCKHX H TeXHHYEeCKHX HayK, He CIOCODHBIX pe-
muTh 3agauy 19 EI'D npodursHoro ypoBHA TOMBKO TOTOMY,
4YTO KOHCTDPYKLIHA 3TOH 3aJayyl MM pPaHbLIe He BCTPeYaach.

Mem,uy T™eM B HpaHTHHECHDﬁ JedaTelIbHOCTH 3a1a4a CHKOH-
CTPYHPOBATE YTO-TO, CBAPHTL 00€J]l, COCTABUTE MAPIIPYT MITH
IJaH 4 T.I. Berpedaercsa ropasio daile, 4eM 4YTO-TO mepe-
CUHUTaTh, PELINTL YpaBHEHHE WJIH J0KasaTh. CIurome U pagoM
HaM NPHXOOHTCHA CTAJKHBATBECA C KAKHMH-TO [IPAKTHYECKHMH
CHTYAIIMAMH BIEDPBBIE B XU3HH, U HHYEr0 — COPABJAAEMCH.
BoTt 9T0-T0 yMEHHE MOM¥HO H HYXHO HCIOJB30BATE H OIpH 00V-
YeHUM MaTeMaTHKe. M XOpoIMM CPeJCTBOM CIAYVIKAT MMEHHO
3a084YH HA KOHCTPYKIHIO.

Kpome Toro, B mnponecce NpHAYMBIBAHHA OeHCTBYeT
He CTOJMBKO MaTeMaTHYecKas JIOTHKAa, CKONBKO (haHTazusd.
W orpaEmumBaTe €€ «OATAYKOM» MATEMATHYECKOrO OILITA
HepasyMHO. YepmaTh HAeM MOMKHO M HYXKHO He TOJLKO H3
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CJIOB YYMTEJIA MJH KHHI, HO M HelocpeJCTBEHHO M3 OKpy:ka-
waiero MHpa. B KOHIe¢ KOHIIOB, JHIOIL COThHIE OJOJH NPOIEHTA
INIKOJBHHKOB CTAHYT HpDﬁ)ECCHDH&JIbeIMH «YHCTBEIMH» MATE-
maTukaMi. OCcTAaTbHBIM €CH VIXK TIpHAETCA NMPHUMEHSATH CBOU
3HAHHA X HABBIKH, TO B IIPUKJIAAHOW MaTeMaTHKe, mporpam-
MHADOBAHHH, JPYIUX HAYKAX U BHe HaVKH. Tak gaBaiiTe yUuTh
HX TAK, YT00bl MM 3TH HABBIKH IPHIOAUIKMCE B J1000M ciydae.

B wacrHocTH, OygeM YYHTH MX HPHUAVMBIBATE NPUMepBI
TaK, 94To0bl H300peTaTeJ/bHOCTh KaK MHHHMYM COXpaHAJACh,
a CTPOroCcTh €M He TOJBKO He MeLIaja, HO 4YeM JaJjibllle, TeM
fonsine momorana. ABTOp cTapalicia KIacCH(HAIUMPOBATE IpU-
€MBl NPHAYMBIBAHMA KOHCTPYKIIMH H IIOKA8aTh, YTO OHH KO-
peHaTesa B JKHATeiicKoM OmbITe. B pemeHMsAX TPOAEMOHCTDH-
POBAHO, YTO KJIACCHYECKHE KPYXKOBBIe TeMbl «JETHOCTEL»,
«IIpuanun Tupuxae», «OT mpoTHBHOrO», «Pemenue ¢ KoH-
na», «demumocte», «OcraTtku», « MaBapuanT» u «IlonyunaBa-
puaHT» paboTarT NpPH NMOCTPOEHHM SBHHIX NPHMEPOB C TE€M
e YyCIeXoM, YTO U IPH JOKA3aTeJbCTBe HEBO3MOMHOCTH WU
HEKOHCTPYKTHBHOM JIOKA3aTe/IbCTBE CYILIECTBOBAHUA.

ITpocreiimnue npuémMbl IPUAYMBIBAHMA KOHCTPYKIUHE ObLIH
pasofGpaHbl B KHure aBropa « Kax nocrpouts npumep?». O Hux
MOJIE3HO MOMHHTE H IPH pPelIeHNH 3ajay AaHHOoH KHUTH. Ko-
POTKO HAIOMHHM HX.

Kax makxoe moxmem Obemu? Cropocure ceba: «HKaxumn
cBolicTBaMHE moJxkHA obnagaTe KoHCTpyKuusa?s lonoxnu-
Te/JIbHOE 3HAHHME MOJKeT CHJIbHO CY3HTh KPYT IIOMCKOB HIH
OCBETUTHL JOPOTY.

Huwu, 20e ydobree. Ecin XBaTaeT OJHOIO IpUMepa, HILH
cHauaja taMm, rjae yaobuee. Ucmonssyil 3gpaBelil CMBICT, ecTe-
CTBeHHEIE coo0OparkeHHA. ITO OTPAHHYHBAET YHCJIO BapHaH-
TOB, 3aTO YCKOPHAET IIOMCK.

Botemampusall snaxomoe. OTBeTOM MOKET 0OKa3aThCHA XO-
POIIO 3HAKOMBIH O0BEKT, IIPOCTO HALO HOCMOTPETh HA HEro
O] HYHEIM YIJIOM.

ITosmopaemocmy. Ecny KOHCTPYKIMA JOJMHHA COCTOATE H3
0OJIBILIOro YHCJA AeTajel, Ipolle HCI0JIb30BATE OAHHAKOBLIE
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Aerand. PasHele geTann MOXKHO O0ObeJIMHATH B OJHMHAKOBEIE
OJIOKH U CTPOUTHL U3 OJIOKOB.

Cummempuu, cdsuzu u nosopomst. PaBHsle uacTu ynobuaee
noay4aTthk cuMMeTpueit, casurom uin nopoporom. Ilpu pabore
C CHMMETPUYHBIMH (QUTYPAMH ¥ MO3UNUAMH CTONT CHAYaJa
TMONUCKATE CHMMeTpHYHOe peiuenue. [Jayke M BHE reoMeTpHH
MoOsKeT cpaboTaTk paccTaHOBKA 00BEKTOB II0 KPYTY TaK, YTOOKI
IIOBOPOT NepeBOJHJ KOHCTPYKLHIO B cels.

B nyTAxX K pelleHHK 3TH OpHEMEI OYVIYT YOOMHWHATLCA
HApAAY C TeMH, KOTOPble PACCMOTPEHEl B SAHATHAX JaHHOH
KHUTH.



3anarue 1

Muoro He majo, nin MEMMBIE NIPOTHBOPEYU S

Ha oauy 4AIIKY BECOB KJAJETCH NATH JECATHKONEeYHBIX MOHET,
A HA APYTYIO — DABHASA IO MACCE IAYKA CTOJAOIAPOBBIX KYIIOP.
ByayT an Becel B papHOBecHH?

Llene 3aHATUA — NPHYYHTE MIKOJIBHH-
KOB OTJIHYATE KAXKYIIHeCH MPOTHBOPEYMHA
or peitcTBurensHuiX. IIpu sToM BhIpaBATHI-
BaeTcA HABLIK BHHMATeJBHOTO MPOUYTEeHHA
3ajlauM M AHAJNH3A €€ YCAOBHH, UIKOIBLHH-
KH pAcCMaTPHBAIOT HeOXKHaHHBIE NpHMe-
Pbl, YTO DACLIMPAET HX KPYroasop.

IlepBrle Bajadu NAyylle pemaTh My-
TéEM coBMecTHOTo obcysxgenus. [Honpocn-
Te MPOToJOCOBATH: MOMKHO HIH HEIb3s.
Tex, KTo 38 «HelIbads», noupocure oboCHO-
BATH CBOIO Noauuui0. OGBIYHO rOBOPAT 4TO-
HH6YOE Bpolle «4eM Goabine mepuMeTp, Tem Honblie NAomaih — IOCMOTPH-
Té XOTh HA KBaapaT». Kax TonbKko OVAVT YIOIOMAHYTH [ABE MHHMO COrJIaco-
BAHHBLIE BeJIHUYMHEI (CKa)XKeM, IePHMETD N IJI0oALEL), NOATOAKHUTE 0bCym-
HeHHe K BONpOCY «IJfA KAKWUX NPUMEDOB OHM COIJIACOBAHLI», a4 3ATEM —
«MOKET JIM OHA MEHATKCA, A APYTAA OCTABATRCA HEMIMEHHOM».

B ofcympennx OyayT MCIIONbL30OBATHCH CA0BA ¢ MHOI0®, ¢MAJA0», «CHIbL-
HO». IloMOrHTE VYAIIMMCH IOHATH, YTO Ded KOJMYECTBEHHBIX KPHTepHeB
HX HCIIONL30BAThE HEHAJEMKHO.

B HecKONBKMX 3ajavaX HCIOJb3YeTcd NAPAAOKC «HMIPOKA M KAIUHO#:
Kak MoryT ofa GBITE JOBOMBHEI, ecaH 00a XOTAT BRIMrpaTs? OTeer: 114 Ka-
3WHO BAXKHO BRINTPATE B CYMME, A/ MIPOKA — BBIHIDLIBATEL 4amle, ¥ 3TO
obecneunTs Jerko. OcHoBHON NPHUEM KAINHO: HECKOIBKO PA3 TPOHTPATE 10~
HeMHOTY M 0JJMH DA3 BLIMTPATH No-KpynHoMY. O6cyAuTe aTOT NAPAJOKC IIPH
pellieHHH OfHON M3 3ajad, MOAUEPKHATE MPHEM.

3amava 1.1. Mo:xHo nu uucna 1, 2, 3, ..., 100 paszburs Ha
napel (4éTHoe, He4éTHOe) Tak, 4ToObl BO BCeX mapax, Kpome
OfHOM, HeudTHOe YHC0 66170 Hoabime YETHOTO?
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OtBer: MOXKHO.
Pemenmne. (2, 3), (4, 5), ..., (98, 99), (1, 100). Kak suaum,
HeUYETHOE YHCJIO MEHBIIe YETHOTO TOJBKO B MOCJIeAHel nape.

Sameuanue. IIpobremy, Kasanock Owl, co34adT TO, YTO CYMMa YETHBRIX
qncen 6oablle CyMMBE HeudTHEIX. O6paTUTe BHHMAHNE Ha TO, KAK MBI pe-
NIMIH aTy mpobnemy: B 49 mapax HeuéTHoe UHCA0 OOJbIIe YETHOrO BCEro
ua 1, aaTo B ocTaBmeiica mape uéTHoe Gosbile HeuéTHOro cpaay Ha 99. Dro
NOoxX0He HA UrPpOKAa H KASHHO.

3agaga 1.2. [Tnomaae npamMoyroasEUKa — 1 KB. M. Mo-
JKeT JIM ero mepumMetp 6viTh Gosabme 1 xm?

OtBeT: mosxerT,

Pemenue. Hampumep, OpAMOYTOJBHMK €O CTOPOHAMH
500 m 1 0,02 mMm. Ero nepumerp 1000 m + 0,04 mm, a mwio-
maae pasHa 500 x 0,02 x 0,001 = 0,01 m% = 1 gm2.

IIyts k pemienuto. BygeM MeHATH NPAMOYTOJIEHHK: OIHOBPEMEHHO YBe-
AMYMBAEM JJIHHY M YMeHBIIAeM IIAPHHY, HO MAOMALbk coXpaHseMm. 3ame-
THM, YTO MPH ATOM HET OTPAHMYEHHMII HA YBeJIHuUeHHe JIMHE (2 3HAYMT,
# Ha ypeaudeHHe nepumerpa)l Koekperuslii npuMep nocTpoMM, CIPOCHB:
«Kak rakoe momxer OpITL?» 3aJaB OIHY CTOPOHY W 3HAA TJIOLIAAb, MBI BbI~
YHCAMM BTOPYIO cropony. Huuro He memaer cfenaTh CTOPOHY AOCTATOY-
HO IJIHHHON, 4Tobbl yiie CYyMMa JBYX TAKHX CTOPOH Obina He meHee 1 kM.
KoHeuHo, B TeTpagHu TaKoil MpAMOYTOJbHHK He HapHcyelllb, HO 3TO JKe He
NpenATCTBHE...

danomuante npuém. Haunnre nocrpoenune npuaMepa ¢ ajieMeHTa HYXHO-
ro 8aM pasmepa.

3amaua 1.3. Yucnurens apobu yeeanuuau Ha 1, a 3HaMe-
Harenas — Ha 100. Morna au 1pode yBeIHunTHCA?
OrBeT: Morja.

: 3
Pemrenune. Hanpumep, — < ——, Tak KakK JeBaf 00B
p p 2(136 306 y Ap
nocie COEPB.U.IEHI«!H paBHﬂ ﬁ’ a npasas — ﬁ

IIyTs k pemennio. Kaxerca, 4To TaAKOe HEBOAMOMHO: BeJlb K YHCIHTE-
7110 NpuBABHAHN ¢« MAJIO#*, 4 K 3BHAMEHATEI0 — ¢MHOro». Ho «MHOrO» H «Ma-
JIo» — MOHATHA OTHOCHTENbHBIE, 3ABHCAT OT TOTO, ¢ UeM CcpaBHMBaTE. Jlo-
fapaenue 1 K MANOMY YHCAUTEN0 MOMKET YBEIHUHTE €ro 3aMeTHO, a gofan-
neane 100 k DoabpmIOMY 3HAMEHATEND MOMeT DITh MAJ03AMETHLIM.

3ameuanue. MoM¥HO NPOBEPHTE, YTO YBeAWYUTCcA nwobaa gpobb, MeHBL-

1 A 1
mad —, 4 BOT Apobb, DOMLIIAA ——, VMEHBIITHTCH.
100° o aae) 100" Y

11



3anaua 1.4. CymMmMa nmonoxHTeIbHBIX UHMces BoIbIle gecH-
TH. Moer Jiu cymMMa MX KBajapaTos ObiTb MeHbiue 0,17
OTBeT: MOKeET.

1
Pemenne. Hanpumep, 2001 cnaraemoe no 200" Ux cymma

1 2000
pa.mia 20041‘);(}% = ey = 10. A cymma kBagpatoB 2001 x
BF =000 — -

IIyTs k pemmennio. Kax takoe Mo¥eT ObITh, UTO CYMMA KBAJPDATOB MEHb-
me cyMmbl uucen? Benp KBaapaT MoNoKHTENBHOTO YHCAA AO/NeH ORITH
GoJbIIe caMOro YHCIa... Bopodyem, aTo BepHO TONBKO JTH THCET, Gompmnx 1,
a 418 MeHbIIHX — Haobopor. Ckamen, (.-:: )Z B N pas MeHbIe :: Ham nyms-
HO, 4To0bl IpH mepexoje K KBAJPATAM CYyMM# 4Hce]l YMeHbIIHIaAch Dolee
yem B 100 pas — Hy Tak gasaire HabepéM ee caaraeMbIMi, MEHBIIHMHA e

100°
IIpaBna, X NPHAETCA B3ATH MHOI'O, HO HA 3MO 02paHuyenul Her. ¥ jodHee

BCETD ﬁpﬂ.'ﬂ: OIHHAKOBLIE CAaraeMbie.

3amaua 1.5. Acsa, Bacs 1 Baca yuacTBOBANIH B HECKOJb-
KHMX I[DAXMATHBEIX TYpPHHUpax. Morjo Jm cIy4MThCA TAK, YTO
Acs sausana mecto Beime Bacu Gosiee uem B MOTOBHHE TYpP-
HHUpOB, Baca 3anAn MecTo BhInle Bacu Honee ueM B MOJOBHHE
TYPHHPOB, a Bacsa sansan Mecto Beime Acu Toxke Oosee uem
B IIOJIOBUHE TYPHUPOB?

OTBeT: MOrJIO.

Pemenne. [lyers, Hanpumep, 6uimo 3 Typumpa. B mepeom
OHH 3aHAJH MecTa B nopsazke (ceepxy BEH3) Bacsa, Acsa, Ba-
cdA; Bo Bropom — Acsa, Bacsa, Bacsa; B tpereem — Bacsa, Bacs,
Acsa. Bugum, uro Aca oboisia Bacio B JByX IepPBBIX TYDPHH-
pax, Bacs — Bacio B aAByx nmocineguux, HakoHer, Baca — Acio
B IIEPBOM ¥ TPEThEM.

Ilyre k¥ pemenmo. Kak ke moxer Bacsa oboitrm Acto, eciin Aca obo-
mna Bacio (o6oarauum sto A > B), a Baca — Bacw (B > B)? Hukaxk, ecnan
A >BuB > B cryunnnce B 0fHOM K TOM e TypHupe. Taxoe conagesne
MOMKET CAVUHMTBCH, M AaXKe CAVUHTCS 0DA3ATEeNBHO! Belk TYPHHDOB ¢ A > B
H TYpHHDOB ¢ B > B B cymMe Gonsie 100%, 3HAUNT, HEKOTODEIE TYPHUDEI
COCYMTaHB JBadkAbl. Ho MyeTk TAKUX coBNANEHHI MeHbIIe NonoBUELI To-
Tia HHYEro He MeniaeT norpeGoBaTh, YyToOkl B OCTANBHBIX TYpHHUpax Bacsa
obomeén Acwo (B > A). Yerpoum reneps Tpu typaupa: I, I » 111, Ilorpedy-
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&M, YTOOBI BRITTOIHANHCE VeaoBua A > B B rypaupax I n I, B > B B Typ-
aupax Il u III, B > A B typaupax I u III. Ilopaaox ana Acu, Bacu u Bacn
Bes/e OMpeJeNnTea OAHO3HAUHO, H MBI MTOJNYYHM NPHMED M3 DeIIeHHA.

Banatm A CAMOCTOATEIBHOI'O pellleHHA

3amaua 1.6. Moryr 1M ¥ cymMma, M IpPOHM3BefeHHe Hec-
KOJBKHWX HATYPANbLHBLIX YHCeN ObITh paBHBIMEH 997

3amauva 1.7. B uupke 10 cuiauell BEIHEC/IH Ha apeHY Ha
PYKax Io HMpKadKe, Ka)kigas jerde Toro, KTo eé Héc, IloTom
ATH NHUPKAYKHU YHECIW ¢ apeHbl Kaxkaad mo cuirauy. Mormao au
CHY4YUTBECH, UTO

a) KaMaasa MUPKAYKa Hecsa cunada Jerde cebs;

0) AeBATHL U3 ITHX LMPKAYEK HeCJNH cujadel jerde ceda?

3anaua 1.8. MoxHo a1 B KBajapar co cTopoHod 1 mome-
CTHTh HECKOJIBKO HEMEPEeKPHIBAKIIHXCA KBAJADATOB

a) ¢ cymmoii nepumerpos 100; 6) ¢ cymmoii miuomageit 100?

damaua 1.9. Hekoropoit (pupMoH PYKOBOAAT AHPEKTOD
u Tpu s3amecturessi. Kaykaeiilt mecsan nupexTop cobupaer 3a-
MeCTHTe el Ha coBeljaHue H NpelJaraeT HOBBIH CIHCOK 3ap-
maar gana cebs u samecrurened. Ilpu aTom samecTuTenu roso-
CYIOT 3a WJIM MPOTHE COMCKA (A AHpeKTOp He roaocyer). Ha-
BECTHO, YTO SAMECTHTE/b I'OJIOCYeT 3a, ecJIH JHYHO ero 3ap-
nIaTa VBeIHYHBAEGTCA M HNYLA 3apI/jiaTa He YBeIHMUYHBaeTcA
B OoJiblliee YHMCJIO pa3, HHAYe OH roJIoCyeT IpoTHB. Pemenue
MPUHEMAETCH DOJABIMHHCTBOM T0JI0COB. MOXKeT N ANPEKTOD
nobuTeca, uTobbl ero sapnnara crana B 10 pas Gosbiie, yeMm
Oblna, a Bce 3apIJIaThl 3aMecTHTe el YMeHBIIHJIHCE He MeHee
yem B 10 pas?

Banaua 1.10. a) B npumoproBoit TaBepHe mupatbl Bob
u MBan cocTasannchk B M3roTOBIEHHHN U YNOTpeGJeHNHN Kpen-
KHX HAOMTKOB. B0o0 HM3TOTOBHJ KOKTEWJb M3 pOMa M [AKHHA,
a HMBau cmeman Bogky ¢ mnopreeiiHoM. MaBecTHO, uTO poM
Kpenye BOJAKHM, a J)KHH Kpemde nopreeidHa. Hayrpo Hsany
Ob1J10 MHOrO Xyike. OH MOoLO3peBaeT, YTO €T0 CMECh OKA3ANACH
Kpenuye Koxreilnsa Boba. Morao au takoe cayuureca? (ITpu-
MEUAHUE: KPEenocms — amo NPOUeHn cnupma 6 cmecu.)
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6) UmeeTcs ABa goma, B KaKJ0OM 110 JBa moabesaa. Junn-
LBl JepiaT Komek u cobax, mpHuYéM J0JA Komek (oTHolle-
HHMe YHCcHa KOIIeK K obieMy 4ucay Koirexk u cofak) B mepBom
nmogbesge nmepBoro gomMa 0oJibllle, YeM A0JIA KOIIEK B IEeDBOM
moABe3/le BTOPOro JoMa, a AoJds KOIIeK BO BTOPOM IObe3je
nepsoro goma Gonbiile, 4eM J0JA KOIIEK BO BTOPOM I0Be3/1e
BTOpPOTO AOMA.

ObsAsaTenbHO JIM [0JIA KOIIEK B IepBOM JoMe 0OJbIIe J0JIH
KOIIIEK BO BTOPOM jAome?

Mo2kHO TaKKe HCNOJB30BATE 3agaun 6.4, 7.5, A2, AT, A8, All, A12,
AlS, B4, B9, B11, B17, B19, B32, C2, C4, C10, C15, C24, D6, D10, D15.

OTBeTH H peleHus

3apmaua 1.6. Oreer: moxer. Hanpumep, unena 9, 11 u 1,
1, ..., 1 (79 eguuni).

Iyre k pemenuio. Kaxercsa, 4To NpouasefeHne HATYPAaJBHBIX HHCE]
Beerga Gonwnre cymmbl. Mekawuenune toaeko 2 + 2 = 2 x 2, HO aT0 HaM He
noaxonuT?! Ax ga, eiié npousBeeHHe MEHbIIE CYMMEI, KOT/Ia OJHH U3 JBYX
COMHOMHUTENeH — elTHHHIA. Ho TOraa, ,IlGﬁﬂB.?[ﬂﬂ no efHHHIe, MBI YVBEIH-
YHBAEM CYMMY H HEe MEHAeM IpoM3BeleHHA. Tak gasaiiTe kaxk-Hubyas pas-

noxcum 99 Ha MEOMHATENTH (cyMMa MHOMHTeNel Oy aer mersine 99), a aatem
no0aBHM CTOJLKO eJHHHL], CKOJIBKO Hajo!

3amaua 1.7. Orsert: a) "er; 6) ma.

a) fcHo, uTo O0mMil Bec cunayeil Oosblle Beca MHPKAUYEK.
A ecnm OBl KaXaA MUPKAYKA YVHec/a cuiada jgerde ceba, To
obmmii Bec cunaveil Obl71 OBl MeHBIIIE Beca IHPKAYEK.

6) BricrpouM Bcex apTucToB To yObiBaHMio Beca. Ilyers
B CTPOIO CTPOTO YepeAyHTCA CHaad — HPKadYKa — CHJIay —
IMUpKAYKA... JlaquM Ka)KAOMY CHJIadyy HeCTH CIeAYIOLIVIO 3a
HHMM UHpKa4Ky. A 3aTeM IOYCTh cAMafd JIETKAA MUPKaYKa yHe-
CET CAMOTO THAMKEIOT0 cCHIaya, a Kajykiad H3 OCTAJIbHBIX HECceT
clenyollero 3a Hei cunada. Torga mapa, rae cuad TAKeNee
IMUPKAYKH, TOIBKO OJHA.

IIyTs & pemennio. Koro tpyneee Bcero yEeetn? fcHo, 4T0O camoro Ta-

sénoro cuaava (obosmaurm ero Cl). On TaKenee Beex, NOTOMY 4YTO OH He
Jerde oDOMX YYACTHHKOB J1000i cTapod napel. 3To ene oguH cmocob mno-
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KA3aTh, YTO B MYHKTe (a) oTBeT ¢«HeTs. XOpoOIIo, 4 BTOPOH IO Becy cuiaay
C27 Ou rakenee Bcex NHPKAYEK, KpoMe, OeITE Moxer, 111, KoTopyio npu-
Héc C1. Yrobul yenosre NyHKTA (6) BEINOAHANOCH, TPHAETCR et yHecTH C2,
TouHO Tak e TpeThero 1o Becy cHjada C3 nmpuaérca yHeCTH IHpKaike
112, kotopyio npuréc C2. Ilpogonxan TakHe pacCcy’kAeHHH, MBI TPHAJEM K
DPHEMEPY H3 PEIIEHNA KAK K eIHHCTBEHHO BOAMOMKHOMY.

3amaua 1.8. Oreer: a) 1a; 6) Her.

a) Pasobpém KBaapaT Ha KBaJpaTHEIE KJIETKH CO CTOPOHOMH
0,04. Cropona kBagpata B 25 pa3 GoNbIlle CTOPOHBI KJETKH,
noaromy kjetox 252, IlepuMeTp KIeTHKH paBen 4 x 0,04 =
= 0,16, a cymma mepumerpoB paBHa 252 -0, 16 = 100.

6) CymMma niiomajiell HelepeKpPHIBAKIIUXCA YacTel JoJIxK-
Ha ObITH He Honbine mwromann 60ABIIOrO KBAJApPaTa, TO eCTh He
Ooasme 1.

IIyTs Kk pemenmto. a) [Ipn yMeHbIIEHHH AJMHBI KBAADATHKA BABOE €ro
nepHMeTp TOXe YMEeHBUIMNTCA BAROE, A IJIOIIAAR — BUYETBEpO. 3118'-“{"1‘, MO~
HO GYIeT YIOMUTHL B HCXOAHOM KBajpaTte BueTsepo GOJblIE TAKHX KBajpa-
THKOB, H CYMMAa NEPHMETPOB YBEJIHYHUTCH B 4.:2=2 paaa. HDCKOJ]]:KY HAM

HAJI0 VBEJHYHTh CyMMy nepumerpos ¢ 4 mo 100, ro ects B 25 pas, Hamo
OpaTh KBAAPATHHHE B 25 pa3d MeHBIIETO pasMepa.

3agaua 1.9. Orser: moxxer.

O6ozrauum 3amectureneil A, b u B. B mepsuiit mecan an-
peKkTop noBhImaer cebe sapnJary B 2 pasa, AuB — B 3 paasa,
a B — ymenbmaer B 100 paz. A u B 3a, B — nporus, HO
npeniaoXKeHne OpoxoguT. Bo BTopol Mecsl AMpPeKTOp CHOBA
nossimaer cefe sapnyaty B 2 paza, Au B — B 3 pasa, B —
vmesbinaer B 100 pas. B Tperuii MecAln AUPEKTOD MOBBIIIAET
cebe sapnnarty B 2,5 paza, B u B — B 3 pasa, a A — ymenn-
maet B 100 pas. B utore sapnnara AMpeKkTOpa yBelIHYHJIACh
B2-2:2,5 = 10 pas, a sapnnaTtsl 3aMeCTHTENEH COCTABHJIH
3-3-0,01 = 0,09 or ucxoaHoii.

IIyTe k pemenso. XoTA NOBLIIATE NPHAETCA JBOHM H3 TPEX, MOMKHO

3TO feJIaTh MO OYepelH H OJHH PA3 CKOMIEHCHDOBATH ABA NOBLIIIEHHSA Of-
HUM DOJBIIHM MOHHKEHHEM (ONATH HIPOK M KasduHO).

3agaua 1.10. OTeeT: a) moruio; 6) He ofa3aTenbHO.
a) IIycte Ob11 poMm 55, Bogka 40°, mxuH 35° W nopTRelin
20°. Eenu cMmematTh JeBATHL 4HacTeil BOJKHM € OZHOH 4YaCTBIO
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MOopTEeiHA, TO KPermocTh cMecH paszennt orpeidok [20°,40°]
B oTHomeHud 9 : 1, Tto ecte Oyaer cocraBaaTe 38°. AHajo-
rMYHO, CMEIIAB JeBATh YacTel JUHA ¢ ONHOH JACTRIO poMa,
[IOJYYHM KOKTEHJE KpPemocThio 37°.

6) Ilycre B mepBoM noxsesse nepeoro goma (B [[1ml) 6s110
11 Kourex u 9 cobak, Torga mnoasa komek Tam 11 : 20 = 55%;
B [[1ln2 — 63 xomku n3 180 xuBoTHBEIX, gonda 63 : 180 =

=7:20=35%; 8 121 — 18 xomex u3 45 }KUBOTHHIX, OJIA
2

g— =g = 40%; B J12n2 — ofHA KOINIKA U3 TATH KWBOTHBIX,

moaa 20% . Hy:XHbLle HepaBeHCTBA JOJed MeKIy IOIbe3TaMHu

BeinoaHensl. Oguako Becero B 1 74 komxn ms 200 xusor-

BEIX, gona 37%; a B 12 19 xomex na 50 XHBOTHRIX, X0JA

38% , uro Gonbiue, uem B 1.

IIyrs k¥ pemennio. a) 3aMeTUM, YTO NP0 HEPABEHCTBO MEIY Kpemo-
CTHAMH [MHHS H BOAKN HHYero He cxazano. Mel mosmem snibpate BOgxy
Kpende J3HHHA M cjenaTs cMech Mpana nourn rakoil ke Kpenkoil, kak
BOJKA, & KOKTeilnb Boba IIoYTH TAKHUM K€ KDEeIIKMM, KaK [IKHH. ITO HAM
IACT HYM¥HOE HEDABEHCTBO MeJy KpemocTAMH cmeceii. Hyxuable nudpw
ANA KpenocTeil ¥ NponopuHi Jerko noatupamoTes.,

6) Ilpu pemenns NYHKTA a) MHTYMIMA Yy HAac paldorana, NDOCKOJILKY
HEeKOTOpOoe NOpeiCcTABJIeHHEe 0 TOM, KAK DM CMEINWBAHHH MeHfeTcHd Kpe-
NOCTh (CNAf0CTh, TEMIEPATYPA H T.I.), YV HAC €CTh U3 YXH3HEHHOI'D OIbI-
TA. YBBHI, TIPO AOJIH JKHBOTHBIX ONEIT HWUero He roeoput. Tax mepeseném
HENOHATHLIE «A0JIH KOLIEeKs» B yiHe pasobpaHHyw «kpenocths. Iloctapum
B COOTBETCTBHE MNOALEITAM II€DBOI'C AO0Ma POM H IX¥HH, 4 BTODOI'O — BOMO-
Ky H IlOpTBBﬁH. Cnenaem B KaAIOM MOoAbe3 e JOJ0 KOLIEeK pﬁﬂﬂoﬁ Kpeno-
CTH COOTBETCTBYVIOLINX HAIIMTHOB. He Meras .EOJ'IEI."I, H3IMEHHM Oﬁmee YHCTO
$KMBOTHEIX, UTOOEI MPOTOPIMHA MEKAY NOABE3IaMH OLLIH TAKNMU, KAK IIPH
cvemuBanuH B nyeKTe (a). Y cmoTprTe: npuMep roros!

Hpoeonorusa

3anayl ¢ KOHCTPYKIHSAMH HA 4MHOrO-Majio* O4YeHb MNONMYJIAPHLI
B KPYKKAX AJA MASAOIMX IMHOMREHWUKOB. Ux » mpuaymeieatk nerko. Be-
pBTCA CHTYAIIHA, T/Je eCcTh JBe HecoBNalalre BeIHYNEE (Hanpumep, nio-
wages ¥ nepumMerp durypet). OBBIUHO 3TH BeIHYHUHLI MEHAKTCH COIVIACO-
BAHHO! €CNTH PACTET OAHA, TO pacTéT M apyras. K aTOMY IPHBBIKAIOT, H
PaAcCCOrjIacOBaHHE HAYHMHAKT CUHHTATE HEBOIMOMHEIM, & TpEﬁOBﬂ.HHe pacco-
rnacOBaHHA — NPOTHBODEYHEM. Toasko OpoTHEOpEYHE 3TO HA CAMOM Oeje
mEAMOe. HayuuTheA BRIABAATHL TAKHE NPOTHBOPEYHA M NMPEOAOIEBATH HMX
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BajKHO He TOJABLKO B MaremMaTHKe, HO u B TexHuke, MeHHO Tak W mosaBH-
AMCh TAapyCcHAs AXTa, HAYIIAA IPOTHE BETPa, HJIM AlNIAPAT TAMKEIee BO3AY-
Xa, YMEeIHi NeTaTh.

Hrak, yrolbl peIIMTh 3A1a9Y HA ¢« MHOIO-MAJIO#, HAJI0 CHAYAJIA BhIABHTE
MHUMOe npomuaopeyue (THNHYHLIA TPHMED — «IIPOTHBOPEYHE» MEMIY HI-
pokoM ¥ Ka3uHO)., OTCIOIa M BEITEKAIOT COBETHI, KOTOPHIE MOMHO JATh yde-
HHEAM.

1. Ilpex e BCero BLIABUTE «CO2AACOBAHHbBIE» BETHUHHEL,

2. [loBepeTe, YTO paccOTNAcOBAHHOCTE OBIEAET, W 3ajaiiTe cefe Bompoc:
«Kar Takasa HeCOrnacoBAHHOCTE MOMeET OBITE? »

3. Haiiti paccorjacoBaHHOCThL OOBIMHO MELUAET UHepUlA MbllUNeHUA:
MOKA Bbl OCTAETECH B KDPYI'Y NPUBbIYHbLIX NPUMEPO8, COTJAaCOBAHME COXDpAa-
maerca. [locrapaiiTeck NOHATE, 2d¢ 6bL camu Ha cefA HakAadbieaeme 0zpa-
HUYCHLUA.

4. Ecoi Bré emieé He NoAyvaeTcH, NPUCTYMailTe K NIaHOMEepHOH ocafe.
[Monpobyitre npuIyMaTh, KAK BEJIHYHMHLI MOTYT BecTH cebs «He ouwenb CO-
zaacogaiHos. TlepBoe, YTO BAMCHO NOHATH: MOMKHO N COXPAHATH OJHY H3
BEUYHH HEH3MEHHOM, a Apyryo npu atoMm meaars? Ecan ke u Takoe cpasy
He ToAyYaeTcd, HAYHNTE eIllé Pa3 HaJaleKa: BRIACHNTE, MOMXKHO JIH MEHATD
KOHCTPYKIIMIO TAK, 94T00bl 0iHA BEeMTHUMHA MeHAMack Goicmpee apyroi. Ec-
J¥ VIAN0Ch, NONpoGViTe NOHATL, OT Yero 3aBUCHT DOLIIAA H/IM MeHbIIAA
COTJIACOBAHHOCTD.
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3anarue 2

IMouck nepedopom

— Ané, Baca, y MeHA MalUMHA 3araoxial
— Tu gBepueil XaonuyThH npobosana?
— lla.

— A ABOpPHHKAMH IoWIeBeNnaa?

— Ta.

— A IIMHBI TOTHHANA?

— Ia.

= H‘? ToTha A He 3HAK...

Ilenn 3aHATHA — HAYHYUTH INKOJBHHKOB IPHMEHATHL Nepefop MpasuIb-
HO. Bo-mepBBIX, MKOJIBHUK HOJMEH HAYIUTHCA OMPEleNATE, TAe mepefop
HYEeH, a TIe HeT (BaXKHO H TO W Apyroe: HadbITOUHLIH nepefop 0gHON no-
JIOBHHBI YYaIUXCH 3AMETHO H0CAXKIAeT YUUTENH; HeJOCTATOUHBIH WAH He
NpoBeEHHBIN nepefop APYrod NOMOBHHB YUANIMXCH TOPMO3MT HX DA3BH-
tre). Bo-Bropeix — Hago yuuTs nepefupats appeKTHBHO M HANAraTh nepe-
60Op KOMOAKTHO W MOHATHO.

BagATHe AYUIe BeCTH KaK 0OOCYIKALHHE NMPEACTABNEHHBIX NIKOJABLHHKA-
Mu pewennii. IIpesae Bcero HaydHTe MX MNOHHMATH, TJe B pelleHHH Ha-
oo usanazamb nepebop, 4 rae — He Hajno. Ecam mocTaTouHO OZHOTO TPH-
Mepa (CKa}eM, npu sonpoce «MoKHO AW»), U3NAraeM TOJBKO MpHMep 6e3
nepebopa. [Ipu samasuu «Haiigure Bee...» uan oreere «Here ma Bompoc
«MoscHOo ap» npuaérca Manarath nonabii nepebop. IMonpocure WKoOALHK-
Ka BBIIMCATH KPATKMH OTBET HA JOCKe, 4 34TeM CIPOCHTE KIACE — HYHHO
HanaraTs nepebop nau Her?

IlepeGop, KoTOpELI HanaraeTcd, AoseH 6pTe monaeM, Ilonpocure Ha-
YaTh HU3J0KEHHE CO CIUCKa Beex cayuaer, [Moackammnre KOMIAKTHEIE 000-
3HAYEHHA: NpN ATHHHOM nepebope Gea Hux He oboiiTnck. Crour o6CyIHTE,
MoUeMy B COMCKe NPEICTABIEHEI 8C¢ BO3MOMHEBIe cayuau, Ecan ects npo-
OyleHHEIe CAy4aH, HaJo 00 3TOM CKa3aTh W MONPOCHTH MIKOJBHUKOB 00-
HADYIKUTHL MX CAMOCTOATENLHO. BasHo NoJUepKHYTh, YTO HAKO BKIKTATH
B CIIHCOK JAXe Te cIyudau, KOTOPhLIe He AAal0T BKJAJA B QTEET: HOJHOE pe-
HIeEHe JOJMHO BH/IWOYMATE B ceba ux pasbop m orces. Baskuo oTMeTHTH Te
cBoiicTBa, KOTOPLIE MOMOIMH COKPATHTHL nepefop. ITose3Ho CIpoCHTE yue-
HHKOB, HET JIH ¥ HAX pemeduii, rge nepedop cyuecreenno kopoue. [Tonea-
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HO NOKA3aTh M CBO# KOPOTKOE DelleHue, 0OpaTHB BHHMAHHE HA CIOCODEI
cokpamesns nepebopa. Basxusiil npuem: nepefop He OTHEIbHBIX CAYYaeB,
a rpynn (cxeM, KAPTHHOK CO B3AUMHBIM PACIIOJIOMKEeHHEM M T. I1.).

O nepefope, KOTOpLIH Hé BKAKWYAETCA B DENIEHHE, MOJE3HO MOT0BO-
PHUTH MOCHEe TOTo, Kak pemenue (apumep) uanosxeno u ogobpeno. Ero na-
0 TpPeJBAPHTE caoBaMu: «Bor Bacs pacckasan HAM CBOE DelIeHHe, OHO
BEPHO, HA OJHMOHALe GoNblne HWUero NMHcaTk He Hajo. Ho Ham ¢ Bamu
HHTEDPECHO Y3HATH, KAKUM nyTém Baca nawéa ato pemeHues. 31echk yiKe
BaKHA He [OJHOTA, 8 apeKTHBHOCTE, YMEeHHEe PACCMATPHBATE CJIYYAH, Be-
IVIIUe K MPHMEepY, B NepBYI0 ouepens. OGpamaiiTe BHUMAHHE HA MOJE3HEIS
HECTpOrue coobpakeHnd, NO3BOMAKIIHe DeicTpee HoOpATHCA OO HpHMEpA.

3amaua 2.1. CymecTByer 11 TpEéX3HaYHOE YUCJO0, KOTOpOE
B 20 pa3z Gonsine cBoei cyMMbl IuGp?
Oreer: na, Hanpumep 180,
Pemenne. 180 = 20- (1 + 8).
[lyTe &k pemennio. 3aMeTHM, UYTo HcKOoMoe Yneao genwrtca Ha 20. Cpe-
an uneen ot 1 o 999 rakux scero 49, a cpean TpEX3HAYHBIX — Bcero 45,
[lepebpare ux Mmomuo 3a 10 MunyT — B YC/IOBHAX OHMNONALL BPEMA NIpe-
Hebpesxnmo Mmanoe. Ioexanu:
100 # (1 + 04 0)-20,
120 # (1 + 24 0)-20,
140 # (1 + 4 + 0) - 20,
160 # (1 + 6 + 0) - 20,
180 = (1 + 8+ 0) - 20.

Ham nosesyio: Mbl HAINTH opuMep Yie Ha NATOM 4HCIe.

3amaua 2.2. Ha rparEnne KBajJpaTa OTMeTHJIH TPH TOYKH,
COEIMHHMIIH HX OTPe3KAMH M MO HUM paspesanu. B pesynbra-
Té KBAJPAT pacHAJiCs HA YeThipe TpeyrojibHuka. Kakoe HaW-
DoJiblIee YHCI0 H3 3TUX TPEYIOJBHHKOB MOTI'YT OKAa3aThCH paB-
HBIMI?

OTBeT: 1Ba TPeyroJbHHKA. B__ M C

Pemenme. ObBocuyem kapmunicy. Ecnn I,r'
Obl HA KaKoOl-TO cTOpoHe KBazpara ABCD /
WM B €€ KOoHIAaX He OBLJI0 OTMeUYeHHBIX TO- / K
4YeK, TO 3TA CTOPOHA BOLLIA OBl B YeTHI- ' ]
PEXYTOJNBHYIO MJIM NATHYTNOIbHYIO uHacTh. A D

3HAYHT, mpu OTMeuUeHHEIe TO4YKH JeXaT Pue. 1
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HA 4YeThIPEX CTOPOHAX, TO €CTh KAaKasg-TO M3 TOYeK Iomana
B BepmiuHyY KBazgparta. Illycte ato touxka A (cm. puc. 1). To-
raa ase oCTaJIbHBIE TOUKH MOIJIHM IIOHNACTh TOJBKO HA CTOPOHBIL
BC u CD.

Hpumep. Ecam KapTHHKA CHMMETPHYHA OTHOCHTEJIBHO
JuaroHamu AC, To ecTh [Ba PABHBIX TpeyrojbHuka — ABM
u ADK.

Ouenrxa. [loxaskeM, uto Gomee ABYX PABHBIX TPEYTOJbBHU-
KOB ObITh He mMoxeT. CpegHuil TpeyroibHHK AMK He moxer
OLITE paBeH KpallHEeMYy, TaK KaK B HEM X0TH OBl IBé CTOPOHBI
(AM u AK) Goabiie cTOpOHBI KBaJpaTa, & ¥ KpallHero Takas
CTOPOHA MAKCHMYM OfHa — rumnoreHyi3a. Kpome Toro, kpaii-
HuM TpeyroibHUK MCK He paBeH JBYM JApPYIUM KpailHUM Tpe-
VroJIEHUKaM, MOCKOJBKY YV HUX eCTh KATEeT, PABHBIH cTOpOHE
KBajpara, a y MCK o0a KaTtera MeHbIlIe CTOPOHbI KBajpara.

IIyrs & pemennio. [lepefop BO3MOMKHBIX KAPTHHOK Db CBEJIEH K e1MH-
CTBEHHOMY CJHY4Ya 3a CYET JAMEUEHHOI0 CE0UCmBa: OTMeYeHHBIe TOYKM
JOJIMHBL OBITL HA Hﬁ)}{,ﬂnﬁ CTOpOHEe KBANDATA. OTrcedyeHHe BOIMOMHBIX cCay-
HaeB PABEHCTEBA TPeYTrOJdbBHHKOB OBLIO COKDpallleHo 3a CHET CpaBHeEHHNA Cd

MblX GRUHHBLIX CMOPOH TPEYTONBHUKOE., ParTHUYeCKH OB TPHMEHER NPLUH
yun yakux mecm (cM. 3aHATHE 3).

3agaua 2.3. Paccrasbre uncaa 1, 2, 3, 4, 5, 6, 7, 8, 9
B Tabmuny 3 x 3 Tax, uToOBI CYMMEI UmMcen B JTOO0OM pAIY
H3 TPEX KJeTOK ([0 BepPTHKAJIH, FOPH3OHTAIN MJHM JHaroHa-
A1) OBINH OJMHAKOBEI.

OTtBeT (eAMHCTBEHHBIH ¢ TOYHOCTHIO IO MOBOPOTOB M CHM-
MeTpHH):

[2]7]6
951
|43

Pemenne. Cymma Bcex umces pasHa 45, aHauuT, cymMma
yucea B Kamkaoll U3 Tpéx cTpok — mo 15, Ho Torna B cTonb-
Oax ¥ Ha AHaroHaasx — Toke. CIoKHB deThipe pAaa, NPoXo-
OAIIYe Yepe3 IeHTpP, — BePTHKAalb, FOPH30HTAJNL W Be JHA-
roHaan, — noayuyum 60. Ho B ary cymMmy Bee umciia Tadyiu-
bl BOIILTHM TIO Pa3y ILTIOC eIé TPH pa3a IeHTPATbHOe YHCI0.
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3HayuT, B neHTpe crout 5. Ymeno 9 moxer 6u1Th: 1) B yray;
2) B cepeiHHE CTOPOHEL.

Cayuai 1. EcTh TONbKO 08¢ KIeTKH HEe B OJHOM pAzny ¢ 9:
coceqd MPOTHBOIIOJOMKHOrO yrja. SHAYUT, U3 mpéx uucea 6,
7, 8 KaKoe-TO CTOUT B OIHOM pAay ¢ 9. BMecTe ¢ TpeTEUM YHC-
JIOM 3TOr0 pAja cymMmMma Bheifger fonbmie 15. IIpoTmBOpedne.

Cayuwau 2. Ilycre 9 cTouT caeBa oT 5 (OCTAJIbHBIE CAYYAH
nojaydarores U3 aroro nosoporamu). Torga 1 — manporus 9.
CyMMma OCTANBHEIX ABYX 4YHCeJ Ha JIEBOM Kpal paBHa Lie-
cTH. 9T0 MOTYT OBITE ToMbKO 2 unu 4. Cayuam «2 Hag 9» u
«2 nmog 9» CHMMETPHYHEI OTHOCHTEJIEHO CpejHell rOpH30HTA-
au. Hanporur 2 crouTt 8, Hanpotus 4 crout 6, Torga momoxe-
HUA mudp 3 1 T onpeaeseHbl OJHO3HAYHO.

Kommenrapuii. Takaa Tabanua ¢ paBHEIMH CYMMAMH IO BCEM pPANAM
{KO He 00A3aTeNLHO C NOCJAeJOBATENbHBIMH HAH JAME HeJNbIMH ‘IKCH&MH)
HA3ZBIBAETCHA MAZUYECCKUM rcsaﬂpamo.u. C}'HJ,ECTBYIOT MaArH4deckKie KBAJIpATHI

BCEX pasmMepoB, HAUMHAA C Tpéx, FANONMHEHHEIE MOCNIedOBATEIbHBIMH YHC-
JTAMH.

dagaua 2.4. B psaag cnesa Hanpapo JiedaT KAPTOYKH
¢ HagnucAMH «OxpuH», «lIBa», «Tpu», «Herwipe», «IlaTeb»,
«IIlectb», «CeMb», «Bocemb», «JleBATb». IleTa noguyepKHyI
JIEBATH pasHbIX OYKB, MO ONHON B KamIoW HAINMHUCH. 3aTeM
OH IIOMEHAJ MecTaAMH JABe Kaprodky. Moriu AM B pesyisTare
BCE TIOJYEPKHYThIe OVKEBI DACMOJTOMHUTHCA TAK, UTO KAXAad
cirenyiomas cupasa OygeT cTOATE B ayipaBuTE Jajiblle IIpeabl-

aymein?

OTBeT: HeT.

Pemrenne. B cnose «Onua» camas Oamskad Oyksa (X Ha-
uyany ambasura) — JI, a camas ganéxasa B «JIBa» — Toxe

M. 3HaunT, NEepBBIE ABE KAPTOYKH J0JIKHBI H3MEHUTh B3aHM-
HOe DACMOJosKeHne. ITO MOMKHO clenaTs, Aubo NMOMEHHB X
APYT ¢ Apyrom, an6o nomeHsas «OQuH» ¢ KAPTOYKOIi, I'le eCTh
Oykpa O6nuxe /[t ¢ «Bocemb» unu «llesarsb». B mobom emy-
Hde B KapTO4YKe Ha BTOPOM MecCTe 6}’,1I'ET oTMedeHa MHHHMYM
fyksa /[, Torga B « Tpu» — munumym M, B «Yersipe» — Mu-
HumyM P, B «Ilate» — murumym T, B «IllecTs» — MHHH-
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mym IIT, B8 «Cemby — muummym b. Ha Bocemom Mecre jie-
AT Anbo «Bocemb», n1bo MoMeHABINIAACA ¢ HEeH KapTodkKa
«Ogna». Ho HE B ogHOH# M3 THX KapTrodek HeT OVKB Aajib-
me b.

Samaua 2.5. [lan mecrusgaunerii somep: 123556, He me-
HAA TOpAnKa IUdp, paccTaBbTe 3HAKH HeHCTBHH M CKOOKH
TaK, 4T00BI B pesyabsTare noayuuiaocsk 100,

Oreer: (-1+2+3)(-5+5:6)=1-2:3.5.-5-6 =100.

IIyte k pemrenmio. [Ipome ecero nmoayumre 100 xkak npouasesenue.
C aroro u Hamo Hagars. C TOYHOCTHIO IO TEPECTAHOBKM MHOMKHUTENEH ecTh
4 cmocoba pasnoxurs 100 Ha ABa MeHbIIHX coMHOMUTENA: 2-50 = 4-25 =
= 5:20 = 10-10. I[Toupobyem moayYHThH KAKOH-TO COMHOMKUTENb M3 HECKODb-
KHMX HadanbHeX nugp. Ecan venonssoBats He Gonee Tpéx nudp, TO ecTh
TakWe BapMaHTel: 1 -2 =1 -24+3 =2, -1 +24+3 =12 : 38 = 4,
-1+ 2-:3 = 5. Tenepb JOCTATOYHO M3 TPEX NOCTEJHHUX HUGD NOIYYHTH
50, 26 umm 20 (Bnpouem, 50 MoMHO NOJy4YaTh W H3 YETHIPEX MOCHAEIHHX
uudp). 3uaf, 4TO HCKATHL, HETPYAHO Noay4YuTe —5 + 5.6 = 25. [leuxo-
JIOMHYECKH CH0YKHee HaliTH BTOpOe pelieHue: HAA0 JOTAAATHCH, YTO MOMHO
HONVYHTE MHOXKUTENE 2, pasgenus 6 Ha 3 (M IpH HTOM He MEHHAH NMOPHIKA
muop)!

Saﬂ;aqn OJd CAMOCTOATeNIbHOI'0 pellieHHnA

Sagaua 2.6. Haiinure Bce peienuns pebyca
IIE x PE = BOP.

3agaua 2.7. Ilera Ha HeCKOJABLKO JeT muaazme Bacm, Ho
B 2012 roay KamIOMY M3 HUX HCIOJHHIOCHE CTONBKO JeT, Ka-
KOBa cyMMa LuGp ero roga poxxgeHnsa. B xakom rogy pogmics
Ilers, a B Kakom — Baca?

3amaua 2.8. U3 ueTsipéx moHeT ogHa haabIiHBasg — OTIH-
4aeTCcH N0 Becy (HO HEH3BECTHO, B KAKYIO CTOPOHY), & OCTAJb-
Hble BecAT oAMHAaKoBo. Kak HaliTu QanbIIUMBKY 3a JABA BaBe-
IIABAHNA Ha Becax ¢ IBYMS yallKam# 6e3 rups?

3amaua 2.9. MoXHO Ji1 HA KJIETUYATYIO JOCKY 4 X 5 mocra-
BATE (ep3s, ABYX KOHeH U ABYVX Jaleill Tak, 4TOOLI Kaskias
(hurypa nobmnaa poBHO 0JHY APYryo u ObLIa mobHuTa poBHO O1-
HOH Apyrou?
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3anaua 2.10. CymecTryeT nu IecATH3HAYHOE YHCAO, ¥ KO-
TOPOT'O IepBas cieBa UM(ppa paBHA YHUCJIY eJHHHUI B 34IHCH
3TOTO YHCTA, BTOPAA — YHUCIY ABOEK, TPEThA — UHUCAY TpoekK,
4eTBEPTAA — YHCJAY YeTBEPOK, ..., JeBATAA — YHCJIY JeBATOK,
JecATas — YUCITy HyIei?

MoxHO Tak:Ke HCHOJB30BATE 3agaun 6.10, 7.2, 7.3, 7.7, 7.9, A3, A9,
Al0, Al4, A15, A17, A24, A26, A30, A31, A32, A34, B5, B12, B16, B20,
B21, B23, B24, B29, CT, C12, C14, C19, C21, C26, C27, D4, D11.

OTBeTHI H pemeHns

3agaua 2.6. Oteet: 1242 = 504, 14 <64 = 896, 39<19 =
= 741.

Yucno E x E okarguupaerca Ha P # E, nostomy E = 2,
3,4, 7, 8unmu 9, aP =4, 9, 6, 9, 4 nmn 1 coorBeTcTBEHEO.
Ilepebepém atu 6 ciyuaes.

1000

Cayuau 1.H2x42:BO4.H01‘[2¢:E <30 u Il # 2,

suaudT, IT = 1. ITonyuaem 12 x 42 = 504 — nogxognr.
Cayuau 2. 113x93 = BO9. Ho I1I3 > 13, noaromy [13 x93 >
=13-93 > 1000 > BO9. Pemenuii "er.
1000

Caywau 3. 114 x 64 = BO6. Ho 114 < 51 < 20, 3Hayur,

IT = 1. ITonyuaem 14 x 64 = 896 — nmoaxoanT.
Cayyair 4. I17x97 = BO9. Ho I17 = 17, noaromy I17x97 >
> 17-97 > 1000 > BO9. Pemenunii Her.
1000

Cayuwau 5. T18 x 48 = BO4. Ho 118 < < < 28, agauywur,

I1=1.Ho 18 x 48 = 864 — He noaxoauT, TaKk Kak B # E = 8.

Cayuait 6. n9x19=501.HoH9<%<59nn;£1.

[Tposepum cayuan I1 = 2, 3 u 4:
6a) 29 x 19 = 551 — He moaxoauT, Tak Kaxk B # O;
66) 39 x 19 = 741 — moaxomuT;
68) 49 % 19 = 901 — me nmoaxoaur, Tak kKak b £ E = 0.
IIyte ¥ pemenuto. [Torroperue 6yke E u P cosmaér y3axoe mecmo, mo-
ITOMY padyMHO nepebupate uMeHHO 3Havenna E. [lepefop cokpamaerca 3a

CYET TOTO, YTO NpOH3BedeHNe TPéxXaHauno. OOpaTuTe BHUMAHHE HA TO, KAK
MBI 3apaHee MPebABAAIN CIHCOK CAYYAER HJIH MOJACAYYaesn.
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3amaua 2.7. Oreer: Baca poguaca 8 1987 rony, Ilera —
B 2005 roay.

ITockonbry camasa Goabmias cymma uudp sa nocreaxme

* 2000 et eayunaacs B 1999 rony, Bace ucnoneunocs He DoJee

28 ner, To ecth OH poguics He nodgHee 2012 - (1+9+9+9) =
= 1984 roga. Bysnem npoBepATs JecATHIeTHAMH, obfozHauas
yepes X MOCAeAHIONn HudpY roja pomAeHsA.

1. Ecau rog poxxnenus 198x, ro 1980+ x+ (1 +9+8+x) =
= 2012, orkyzna x = 7. Bacsa mor pogurebes B 1987 roxy.

2. Ecean rop poxgenus 199x, 1o 1990+ x+(1+9+9+x) =
= 2012, a 3HaunT, 2x — 3, YTO HEBO3MOMKHO.

3. Eciu rox posxgenus 200x, to 2000+ x+(240+0+x) =
= 2012, orryma x = 5. Bacsa wim Ilers morau poauTbes B
2005 roay.

4. Ecau rog posxgenns 201x, ro 2010+ x+(240+1+x) =
= 2012, a 3gaunTt, 2x = —1, 4TO HEBO3IMOKHO.

Bameuanue. Yauas, uto roj poxjenusa — ot 1984 go 2011, Mur Morsm
#u npocTo nepebpats aty 28 BapHAHTOB.

3apmaua 2.8. TlonoxuM Ha ualiM BecoB MO OSHOH MOHeTe.
BoamoskHBI ABa cayyas.

1. PaBnoBecune. 3HaunT, 006e MOHeTHI HA Becax XOpoluue.
3aMeHMM MOHeTY HA JIeBOH dYallle Ha OLHY M3 OTJOKEeHHBIX.
Ecinn paBHOBecHe, TO Bce MOHEThl HA Becax Xopoluwe H (anb-
IIMBOH ABIAETCH eJWHCTBEHHAA He B3BelleHHas MoHeTa. [Ipu
HepaBHOBeCHH (haJIbIIHMBa MOHETAa, IIOJOXKeHHAA Ha Beckhl.

2. Hepasnosecue. 3HauuT, 006 He B3BellIeHHbIe MOHETHI
Xopomne. 3aMeHHM OJAHY M3 MOHET Ha Becax Ha OTJIOMKEeH-
Hyi0. IIpn paBHOBecHM ofe MOHeTHEI Ha Becax XOpoliue, 3HAa-
yuT, (haabIIuBa cHATAA MoHeTa. [Ipn HepaBHOBecHH daabIIn-
BA Ta MOHeTa, 4T0 00a pasa Oblia Ha Becax.

[Iyre ¥ pemennio. Mpl MOMKeM NEepBEIM B3BEIIHBAHHEM MOJOMHTL
HA YAllH BECOB IO OJHOH MOHEeTe WJIHM 1o ase. PeaynbTaT B3BELIMBAHMA
1o OBe 3apaHee NMOHATeH: Oyaer HepapHoBecHe. IIpH 3TOM, NOCKOJBKY Ml
He 3HaeM, TAMeJee (PANLUIMBKA HIH Jerde, Mbl MaJjo uTo y3HaeM. IloaTomy
AyulIe HayaTh nepefop co B3BEIIMBAHNA 10 OJHOI MoHeTe. BO3MOMKHEI ABa
cJydas.
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1. PaBHoBecHe. 3HaunT, ofe MOHeTH HA Becax Xopoiiue, a aibIIHBKA
HAXOAUTCH cpea oTnodeHHbIX. [loaTtoMy npu BTOpOM B3BEIIHBAHHMH OTJO-
FHEHHBIE MOHETHI HE HAJO0 KI4CTh HA OJHY 4YAally, HHAYE MBI UX He pPasnaH-
uuM, Ho ¥ mexyy coboll UX CPABHMBATE HET CMBLICJIA: MBI V3HAeM, KaKaf
H3 HUX Jierde, HO 9To HUYero He gacrt. Ocraércsa cpaBHUTH OJHY H3 OT/O-
JKEHHBIX MOHET ¢ OJHOH M3 B3BelIeHHEIX. JT0 cpabaTeiBaeT (CM. BRIIIE).

2. HepasrHoBecue. H B 3TOM coyuae ecTh mapa MOHET, CPeIH KOTODBIX
(hpansmuBka, H napa xopomnx morer. Haxogum dansmmeky, Kak u B ope-
ABIAYIIEM cOVYae.

Jamevanne. [lonasiM nepefopoM MOMHO JOKA3ATH, YTO €CJIH B NEPBBIA
pas B3BECHTL 110 JBe MOHEThl, TO BTOPhLIM B3BeIIIMBAHMEM Yite HeAbasa Oyaer
HalTH (paNbIIMBKY HABEDHAKA.

3agaua 2.9. MoxHo, Hanpumep, Tak (cM. puc. 2).

Puc. 2

Iyre k¥ pemenutn. Pasbepémes npesxje Bcero, KTo Koro Obér. 3ame-
M, uro Jgubo (1) ase durypsl Ob0T APYr ApYra, 4 OCTAJLHBIE TDH OBIOT
Ipyr Ipyra no kpyry, ambo (2) naTte ¢uryp 6e0T ApYr Apyra mo Kpyry.
B cayuae (1) Tpoilka He MOMKET COCTOATE M3 TPéX pPA3HBIX (HUIYp, HHaYe
ABOHKA cocToANa GBI M3 KOHA W JaikH, & OHM HE MOTYT OHTH ADYT ApyTa.
Ho rorga B Tpoliky BXOZAT ABe ofuHakoBkle qurypsl. Oun 6e0T ApYT APY-
ra, 1 Tpetbs (urypa ux Gurh He MoxeT. [IpoTHBOpEUHe MOKA3BIBAET, UTO
cayuait (1) HeBOIMOKEH.

B cayuae (2) Bce nobuTHa He cCHMMETPHYHBI: eciIH urypa A nobuTa
¢urypoii B, To durypa B se nobuta durypoit A. 3saunuT, ofHHAK0BEIE hH-
rypel apyr apyra He 6nor. KpoMe Toro, nagksa He 6uér (hepas (MHaue depss
Opl eé Toxe mobmi). 3Ha4YMT, depaa OGbéT KoHB. Tenepk KpYyr OZHO3HAYHO
BOCCTAHABJAMBAETCA (CTPENKA YKA3LIBAET, KTO KOro GnéT):

thepas = naaesal = koHbl = nagsa2 = KoHLZ =+ depss.

fAcuo, uro depss OuéT nageo no guaronanu. Teneps yi:xe HysHas pac-
CTAHOBKA HAXOMHMTCA HECI0KHBIM nepeGopom. Hanpumep, Tak.

Ocaabum ycaosus: BMeCTO TOro 4Tobsl snuckigams Guzypel 8 pamMky,
OyaeM paccTaBNATE MX Ha Ooaeumioit gocke, Ho Tak, urTobel MoxkHO GbBLTO
TMOTOM ORUCAMs paMKy. ITO MO3BOJIHT JVUIIE MCNOABIOBATE CHMMETPHIO.
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Haunem ¢ yawxozo mecma: (pepaa u noburoit um nageul. Memxay suMn no
auaroHaaH moxer OuiTk 0, 1 wan 2 KaeTKH.

Cayvair 0. @epsb u nagbsal pagom. C TOUHOCTBIO 10 CHMMeTPHH OTHO-
CHTeNLHO IHATOHATH, NOJe JaA KoHA2 eguHeTBeHHOE (eM. pue. 3a). Konsl
nobuTt nageéitl. EcTs Becero gsa Takux nofisA, rige oH He ObeT (pepas, He no-
6uT hepaéM M ADYTrUM KOHEM H BMeCTe € OCTANLHBIMH (pUTYpaMP momera-
ercA B paMky. Ho mone 1 sagaért paMKy, rjie KOHH CTOAT B NPOTHBOIOJIOM -
HBIX yraax, ¥ Toraa nobutas konéml najgea He nobeér KoHAZ. A BRICTABHR
KoHAl Ha mose 2, MOJAYYNM, YTO NOGHTAA MM JalbA2 MOKeT HOGHTE KoHAZ
TOJABKO ¢ TI0aA, noburoro dgepaémM,

Puc. 3a

K2 2

) S

Puc. 38

Cayvai 1. Mexxay depsém n naaséil oano moae mo auarosanu. C tou-
HOCTBI0 [0 CHMMETDHH OTHOCHTEJBHO JHATOHAJH, AJH KOHAZ eCTh BCErO
ABA MOAXOAAIIAX ToJa", oHM ormevuensl uudpamu 1 u 2 ma pue. 36. Torga
Ans KoHAl ecTh eIHHCTBEHHOE NOAXOAALNLee nome (118 obecnededUa paMKRl
# no6uTHit). Teneps paMka 3ajaHa OJJHOZHAYHO, W KOHBZ JOJIHEH BOTATE Ha
noye 1, moc/ie Yero B paMKe He OCTAHETCS NOAXOAAIMX Mojel s taabi2.

Cayxai 2. Memxay depaém u naaseiil 1sa nona no guaronanu. C Touxo-
CTHIO JI0 CHMMETPHM OTHOCHTENBHO JAHATOHAIM, IJA KOHAZ eCTh BCErO OJHO
noJie, mocae Yero pamMka aagana (em. puc. 3B). Teneps nogxogsiiee nose
ANs TagbH2 TONBKO OLHO, & BOT AJA KOHAL ecTh ABA Takux nmoaa — 1 u 2,
UTO AAET d8a peureHus aagati.
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3agaua 2.10. [Ja, sanpumep, uucao 2100010006.

IIyrs ¥ pemennro. [locTaTouHo 3aMeTHTh, YTO A) YHCI0 MOJTHOCTBIO 38~
faeérca ceoum sabopom udp u 6) cymma nudp uncna (u Habopa) pasHa 10
(mockoabky konuueerso wubpp 0 + wonuueerso uudp 1 + ... + KOTHYECTBO
ungp 9 pasao obmemy xojuvecTsy uudp). Nasaitre naGops: nudp nucare
TAK, 4TOOR! KAXKIaA cneaviomasn nngpa 6uina He Gonbine npegsaviei, Bei-
nuiem Habopsl KAK JecATHIHAYHBIE YHC/IA 10 YOLIBAHHIO!

9100000000, 8200000000, 8110000000, 7300000000,
7210000000, 7111000000, 6400000000, 6310000000,
6220000000, 6211000000, 6111100000, ...

JIlna xampaoro Habopa BBLIMUIIEM COOTBETCTBYIONEe YMCI0: HA TTEPBOM
MEecTe YHCIO BJHHHIlL, HA BTOPOM — HuCA0 aBoeK u T.n. Hanpumep, ansa
7111000000 semmumem 3000001006 (BopoueM, BRINIHCBIBAHHE MOXHO GRIIO
NPEPBATE NMOCAE MepBoH IHGPE], MOCKOABKY TpoeK B HaGope Her). Ilepssril
noaxonamuii uabop — aro 6211000000, or gact uncao 2100010006.

3ameuanue. D10 peleHde eauncTeeHHo. Mur nepebpann Bce cayuan
¢ mecTsio U Gonee Hynamu. [lokaxeM, 4To MeHee [IeCTH HyJel ObITh He
moxxer. Huaue ecTs He MeHee NATH HeHyJeBwXx nudp. Cpeqn HUX Kak Mu-
HHMYM YeThIpe CTOAT He Ha MOCAeJHEM MecTe, 3HAYHT, B YHC/AE €CTh KaK
MHHHMYM UYeTbipe pasautibie Henyiesbie uudpe, Hx cymma xe Gonbme
10, amauut, aro 1, 2, 3 u 4, Ho BMecTe ¢ naToN Henynesol nudpoit ux
cymMma Gonbmre 10 — nporuBopedHe.
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3aHaTHe 3

IIpeononers HHEPUHIO MBIILIEHUS

— Bor He BeaéT: nog Hosriil rog
TOJAHA XOAMA IO Jecy ¢ TOIIOPoM,
HO TAK ¥ HE HANIEJ HAPAMKEHHYIO EIKY...

[loMemaTe PEMINTE 3AM4AYY MOMET He TOMLKO OTCYTCTBUE 3HAHUI M Ha-
BREIKOB. {ACTO MEIIAT M HEBHANMELIe GADBEePhI, CO3AAHHBIE CAMHMH DEIIa-
muMH, [lens 3aHATHA — HAYYHTE OCOZHABATE TAKHE DapbeDBl H, IIPEOJOMNEE
X, BCE-TAKH PelUNTEH 3a7aquy.

DopMa SAHATHAA AHAJOTHYHA SAHATHIO 1: nepBLie 3ajayn obcyHaI0TeA
copMecTHO. Cleayiomme 3afaud VUeHHKH DEIIAIOT CAMOCTOATEIBHO, A YUl-
TeNb BRICJAVIIHBAET PELIeHNA HHIHBHAVAJbHO. Ecam Ha Kakoii-To 3agade
MHOTHE 3aCTPAJNH, €€ TOMEe CTOHUT 06CYINTE COBMECTHO.

TIpu ofCY:HAPHUM MPeMHe BCEr0 3ACTABLTE VYEHUKOB MOBEPHTh, HTO
npumep cymecrsyer. Jdangee, kak v Ha 3anatruy 1, nomoraer ananns. Ipu
OOHCKE Kaxozo-Hulyds MpHMepa HAYMHAIOT Tepedop ¢ «VIOGHBIX MecTs.
C TakHX MecT HaZO HAYATE M TYT M Y0eIHTRCA, YTO B HHX PEIIeHHA HET.
Bor Tenepk nmoxassniBaiiTe, uTO JAesATh AANLINE: HAAO DACIHMDPATE COHCOK
BAPHAHTOB, N0 BO3MOMHOCTH 0 NOAHOTO. MHepINA MEILIEHHA MIPOABIA-
eTCA B TOM, YTO KJIOUeBOH BADHAHT MPOMYCKAalOT JHO0 He MONO3PeBAKOT.
YTO BAPHAHTOB Oosee omHoro, IloKamKHTe, Kak M30eKaTh TAKHX MPOMYC-
#oB. O6pacuante emeron Ilepaoxa Xoamcas: Hago oTOPOCHTE BCe HEBO3-
MOMKHBIE CAYHAH, TOCAA NOCACTHUL BAPUAHNT OHAKETCH BOIMOMHEIM, HAa-
KHM Dbl HEBEDOATHBIM OH HM KASAJICH.

3anaua 3.1. B 1ByxX KomrenbKax JerKAT IBe MOHETHI, MPH-
uéM B OJHOM KOIIEJIbKe MOHET BABOe OOJIbIIe, YeM B JDPYrom.
Kak Takoe MoxeT ObITH?

Pemenne. B ogHoM KomrenbKe JeXHT MOHETa 1 APYTOi KO-
IIeNEK C MOHEeTOH.

IIyTs k pemennio. Eciu B 04HOM KomeIbKe OJHA MOHETa, TO B APYToM
ase. Beero momyuaercAa TpH, cleloBaTEIbHO, KAKAA-TO MOHETA COCYHMTAHA
OBAILI. SHAYMT, OHA JIEMUT cpagy B ABYX kowenskax. Taxoi BapuaHT
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KAMKETCA HEeBEDOATHBIM, [MOKA He NOiMEIL, 4TO OIMH KOIIeJeK AOJIMKeH Jie-
HATE B APYIOM.

3anaua 3.2. Tpu uyenoBexa ¢ CYHAYKOM XOTAT Mepemnpa-
BUTHCH 4epe3 peky. Jlogka BMemaeT TPEX UeNOBeK WJIH JIBYX
yeJIOBEK H CYHAVK. bBeja B TOM, 4YTO CYHAVK TSXKEAbIH, Io-
FDY3HTh Er0 B JIOJKY HWJH BRITAIIUTb U3 HEE MOMKHO TOJBKO
srpoém. Kak uM BCcé-TaKM BCeM NepenpaBUTHCH, HE OCTABHEB
1 CYHAVK?

Pemenne. Tpoe rpy3aT B JOAKY CYHIVK, 3aTeM ABOE C CYH-
AVKOM ILIBIBYT Ha APYyro# Geper, oiMH ¢ CYHJAYKOM BO3Bpala-
eTcs, cajkaeT B JIOAKY OCTABIIErocd, OHHM TIJILIBYT Ha ApPYro#
Oeper U BTPOEM BBITDYIKAIOT CYHIVK.

IIyTe k pemmeruro. Kax makoe moxem Obime? UToGE NepenpaBHTE CYH-
AVK, HAJ0 €ro cpas3y MmorpyauTs B AoAky. Ecan ¢ cyHAYKOM NOMIEIBET OOHH
4eJ0BEK, TO BRITPY3ATE €10 OH HE CMOMKET W eMy mpujérca DeccrasHo Bep-
HYThCH... Tpoe ¢ CYHAYKOM MJABITH HE MOIYT — He XBaTHT mecra. Ocraérca
TOJABKO NocaaTs ABonx. Ho Beas onu Buirpyaure He emoryt! — [la, npujgér-
cf Beat cyHayk Hasajg. Ho sess Bosspaumjathes He o6A3aTeILHO BABOEM,
OJMH MOYKET OCTATHCH Ha APYrom Bepery...

danaga 3.3. B paa BueInMcaHBI YETHIPE YHCJIA, TIEPBOE paB-
Ho 100. Ilpu meseHHH IIepBOro 4HcJja Ha BTOpOe, BTOPOro —
Ha TpeThke, TPeThero — Ha tle’I‘Bé'pTDE B YACTHOM OOJAY4YaKTCH
npocTtbie Yyucaa. Moryr M Bce 9TH TPH NPOCTBIX 4YHCjaa DBITH
PA3THYUHBIMH 7
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Pemenne. Moryr, nanpumep, puas paga 100, 50, 10,
100:50=2,50:10=235, 10:%]:7.

10
=

IIyte k pemrennio. Kaxkercs, uTo BCe YACTHBIE AOMMKHBI OBITH Ae/IHTE-
aamu gpcaa 100, a sgaunr, 6eiTk papHbiME 2 uau 5. HelicTBuTensHO, ReAL
100 a b -

— .= .=.¢. H 3710 geficTeH-
a b e

TeJbHO OBLIO Obl PA3NMOMEHHE HA MHOMUTENH, ec/iid Obl MBI TOUHO IHAJM,
gro ¢ uesoe. Ho aroro B yo/IoBHM He HANMcaHo. A JleleHMEM HA Heleioe
MOJYYHTE TPETHE MPOCTOE He mpobiaeMa...

B aroii sagave HaMepeHHO MMOCTABJEHA JM06YULKG: HAPOYHO YIOMAHYTLI
HECKOJIBKO LENbLIX YHCeN, 1A U NPOCThIe YHCI8 HABOAAT HA MBIC/AEL O PA3J0o-
JHEeHUM HeNklX 4ucen Ha MHoxKHTenn. Ho waime Takme MOBYINKH BOSHHKAIOT
cay4aliHO, KOIJA YHMTATENNM MACCOBO MHTEPIPETHPYIOT 3ajauy He TAK, Kak
XOTeJ COCTaBHTeNb. [IpuyuaiiTe yUeHHKOB TIIATEILHO IEPEeUHTEIBATE YCI0-
Bue!

ecnu papg cocrour uz 100, a, b, ¢, 1o 100 =

3anaua 3.4. [Ipopesbre B TeTpagHOM JUCTKe ABLIPY, B KO-
TOPYIO CMOIVIH OBl IPOJIE3TH BEI CAMH.
Pemenne. Cpenaem paspesnsl H
HaZpeawsl, Kak Ha puc. 4 (ynobHo pe- | I ‘
3aTh OT KpaéB, IpeJBADHTENBHO CJ0- | ’ ‘

JUB JHUCT BABOe Mo JAnuHe, IIpope-
34 Kak Owl oOpasyior creHKHu Jsabu-
pPMHTA, W N0 HEeMYy HAET 3aMKHYTBIH
nyTh, B 12 pas npesslmanmui JJIuHY
MeHbIe# CTOPOHEI JINCTA, TO ecTh He MeHee 15-12 = 180 cm.
AKKypaTHO, 4ToOBI He IOPBATE, PACTAHEM 3TOT NYTh B ¢KOJb-
no». luamerp Koxbna 6ymer oxosno 60 cM, YTO BrONHE JocTa-
TOYHO JaKe AJA B3POCJIOTO.

Puc. 4

IIyts & pemennto. CHavaa KAMETCH, YTO €CTH HATAHYTH BEpPEBKY
BAOJb Kpasf JIMCTA, TO NPHIETCA NPOJe3Th H CKBOSb 9TO CAWIIKOM Y3KOe
Koabo. Ho yTo MemmaeT y11HHUTL BepEBKY, paspelnue el 3aX0IHTh BHYTPL
auera? Tar Benk Torga NPHIETCA JeaaTh paspessl ¥ oT Kpaa?! HMenno tak
H CAeaeM...

3agaua 3.5. HapucyiiTe miecTHYroJbHUK M, IPOBELA NpH-
MYI0 Yepe3 [Be ero BepIIHHBI, OTPEeXbTe OT HEero CeMHYToJIb-
HHK.

Pemenne. Cm., Hanpumep, puc. d.
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Iyt Kk pemennto. CHAYANA ITO KAMKETCH He-
BO3MOMKHBIM: ¥V OTCEUYEHHOH 4acTH OyaeT MeHb-
ee WM PABHOE HUC/I0 CTOPOH, TAK KAK OTPE3OK
MeX 1y BepIIHHAMM OPOIJET BHYTPH HJH 110 rpa-
HHIe MHOrOYTOJIbHHKA. A novyemMy, CDECTBBHHO?

10 Beab Mbl cebe NpeAcTaBHIAM BhITYKJIBIH MHO-
FOYroJlBHHK, A ¥ HeBBITYHKJIOTO HPAMAS MOMEeT
HPONTH M CHAPYH (CHAMKeM, MEXKAY HOHLIAMH Pue. 5

ayueil apéagouku). M-ma, He o4eHbL TOMOraer,

TAK HHYEro HE OTCeYémb... CTon, a He MOMKeT U OTPE30K NPOHTH Yacmbio
BHYTPH, a yacmeiw cHapymxu? Torga B nepecedeHHMH MOMKET NOJYYHTbHCH
elé 0QHa CTOPOHA, H eCJH COXPAHHTE, XOTA OBl YACTHYHO, BCE OCTAJBHEIE
CTOPOHEI, TO Kak pa3 o0pa3ayeTcA MHOIOVIOJBHHEK € CeMBI CTOPOHAMH...

3amauH A9 CAMOCTOATENBHOTr0 peleHsnAa

3apmaua 3.6. Yunrens mMogoXHI Mepes YYeHHKOM pas3Bép-
HYTBIH JIHCTOK M CHPOCHJI, CKOJBKO KDPYXKOB Ha HEM BHJA-
Ho. «Tpu», — OTBETHI YUEHHK. YUUTENb MOJOMXHJI TOT XKe
JHACTOK Iepej APYrEM YYeHHKOM M 3aJaJl TOT K€ BOIpOoC.
«CeMb» — orBeTHI yueHnK. O6a orBeTnH BepHo. Tak CKOJB-
KO BCEro KpPYKKOB HADHCOBAHO Ha 9TOM JHCTKE?
3anaua 3.7. Kax M0HO U3 IIeCTH CIHUYEK CA0MKHTL YeThI-
pe TPeyroJbHHKA CO CTOPOHOI B OJHY CIIHYKY KaxKIbLil?
3anaua 3.8. Kak 3aBsizaTs HAa BepeéBKe
BOT Tako# yaen (cm. puc. 6), ecnu, B3AB-
IIKCh OBYMA PYKAMH 32 KOHIBI BEPEBKH,
MBI HEe MOXKeM HX OTIVCKATH?
3amaua 3.9. YacTHoe ABYX YHCeJ paB- I
HO UX cymMMe. MokeT M oHO GLITH PABHO
elllé 1 UX NPOH3BEIEHHIO?
3amaua 3.10° IIpugymaiiTe MWIECTHYTOJIbHHK, KOTOPBIA
Hellb3A pPa3pesaTh Ha JBA YETHIPEXYTOJBHHKA.
3apnaua 3.11° a) Kax M0OKHO pasMecTHTh 4e-
Teipe mnocKkue 6ykeel T (cm. puc. 7) B ofuH
CJIOIl B KBaJpaTHOH Kopobke co cropoHod 67
6) A Kak MOXHO DA3MECTHTH 3TH XKe Ue-
ThIpe OYKBEI B KBAJAPATHOI KOpOOKe MeHbIIero
pasmepa? Puc. 7
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[pexynpexaenue.
0 cocmase sadav. K aToMy 3aHATHIO HEBO3MOMKHO COCTABHTH yHUEBED-

caavhyo nogbopky 3agad. [leno B ToM, 4TO 3aAYH HA UHEDYLIO MbILLIEHUA
BHICTPEIHBAKT ToJIbKO pa3. OHH X0pomio SaIOMHHEAKTCA ¥ BTOpoil pas Bre-
YATJEHHUA HA MKONBHHKOB yike He npoussoaaTt. lannasa nogbopka paceuw-
TAHA HA HE CAMBIX ONBITHLIX IIKOJNLHHKOB. EcnH KakHe-TO M3 aTHX 3ajgay
BEI Y3Ke JABATH CBOMM MIKOJLHHKAM MM MOJA03DEBAETEe, YTO INKOJbHHKH
MX 3HAIT, — 00GABATENEHO 3AMEHHTE MX KAKMMH-TO M3 JonoNHUMEAbHbLY
aajiad Ha aTy Temy. Bor enuecox: 1.7, 1.106, 5.6, 7.3, 7.5, A2, A6, A7, Al13,
Al9, A20, A21, A25, A33, A38, B3, B22, B25, B26, B27, B29, B31, B34,
B35, B44, B46, C2, C10, C20, C25, C27, C30, C32, D5, D8, D12, D13,
D14, D15, D17, D18.

OTBeTsl 1 pelieHHusa

3axaua 3.6. Oreer: 10.

Ha opHo# cTopoHe NMHCTKA HAPUCOBAHO 3 KDYXKKa, Ha 00-
patHO¥# — 7.

3anaua 3.7. Oteer: ga.

CrnoxuM H3 CHHYEK OCTOB TPeyroJbHOH NIHpaMuibl
(cm. puc. 8).

Puc. 8

Myre & pemenuio. Ha naockocrn o710, KoHeuHo, He noayuuresa. Ho kro
HAM 3alpelnaeT BLIHTH B npocTpaHcTBo? A 8 YCTOHYHBOCTH CIIMYKH MOM -
HO Y¥Th CKJACHTh MIACTHIHHOM B TOYKAX CONPHUKOCHOBEHUS...

3amaua 3.8. CKpecTuM pYKH Ha IPDYAH, Kak OBl 3aBfA3aB UX
V3JI0M, ¥ TOJBKO TOCJE 3TOr0 BO3BMEMCSH 3a KOHIIhI BEDEBKH.
Ecin Tenepb BepHYTh PYKH B HODMAJIBHOE HOJIOMKEHHE, BEPEB-
KA 3aBSIKETCS Y3JI0M.

I[y'l‘h K PpelleHHI). HHT_\"}{THBHO MNOHATHO (H MATEMATHEKH-TONOIOIH

YMEIOT CTPOrO 3TO MOKA3LIBATH), YTO ECAM HA KOAbLIE, o6pasoBAHHOM Be-
DPEBKOM, PYKAMH M TEJOM YeJ0BeKa, HAHAYANILHO He ObLIO Vana, TO OH TAM
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1 He nnosgBuTcA. [losromy eduremaen bl sapuaHm — 3TO CO3ATE Y3eJ Ha
CBOEM TeJsie, Npexje 4Yem B3fThCA 3a Bepénxky. HeseposiTHo, HO Ajs 3Toro
aaxce He Hajao OmIThL aKpobaTom!

3anaua 3.9. OTBeT: MOXKeT, HATTPHMED, }2- n-1.

24 L L =1 =—
3 (D) =3 (D =3+ (=) =—3.

Do | -
0o -

IIyTs ¥ pewrenuo. Pacemorpum uuesa 6es suaxos. [Iyers npu yMmHoMe-
HHUM DesyibTAT VBEJIMUYHJICH, TOTAA DM AejleHHN OH YMeHBIIUTCH, U HAoDO-
pot. Ho pe3yabTaThl COBIANH, 3HAYAT, JedWJH U yMHOKanH Ha 1. OgHako
npu NpUOABIEHNH SIUHHIE! PE3YILTAT TOYHO VBEJIWUHTCHA, 3HAYHT, TAKAA
napa uncen HepoamomHa? IlocroiiTe, mbl 3abbl1M BepHYTH 3Haku. Torna
e11e eCTh BAPUAHIT, UTO MBI YMHOMKANN H geaian Ha — 1. Ocraéresa NOHATE,
4T0 yMHOMEeHHe Ha —1 u npubasienue —1 gaétT OJMHAKOBRIA Pe3yabTaT
I8 MHCaa ;

Kommentapuii. Kazanocs 6w, A8 yueHHka, aHamonero anredpy, opo-
D.1eM DbITh HE JOAMCHO! HANWCAM cHeTeMy o pelnu. OnelT NOKASLIBAST, 0J(-
HAKO, 4T0 DONBLINMHCTBO ¥ JleTeil, ¥ B3POCJLIX € NepBOro pasa 3Ty 3afady
PEIIAKT HENPABUJILHO!

3amaua 3.107 [lokaskem, 4TO IIe-
CTHYTOJBHUK Ha puc. 9a Tak paspesaThb
HeNnb3A. ¥3KHM MeCcTOM ABJIAETCA 00-
lee 4MHcJIo cTOpoH 4dacreid. Mx gomaxk-
HO cTaTh 8. OHH of6pa3yoTca U3 IIeCTH
CTOPOH LIECTHYTOJbHHKA (MM MX 4a-
cTeil) U 3BeHLEB JUHHMH paspesa. Kamx-
Jloe 3BEHO, He JeKalllee Ha OYHKTHP-
HBIX THHHAX, 46T IBe HOBLIE CTOPOHEI
(no OonHOM B KaxJA0H M3 yacTeil). 3BeHO HAa NYHKTHDPHON JH-
HUH MOXKeT MPOAOJIKUTE OJHY U3 CTAPBLIX CTOPOH, ¥ TOT'AA OHO
OvaeT HOBOI CTOPOHOM TOJIBKO B OJHON M3 YacTei.

Tak kak AomxHO ObITe A0DABJIEHO JBe CTOPOHBLI, Ha JIM-
HUH paspesa He Gojee ABYX 3BeHbeB. Ecin ux gsa, To oba oHHI
IOJI¥HB] OBITL HA OYHKTHPHBIX JIMHHUAX, HO Torjga oba 3BeHa
BRIXOAAT M3 OJHOH BepIIMHBI UIECTHYTOJbHHKA, YTO HEBO3-
MOKHO. 3HauYMT, JUHHSA paspesa — OTPe3oK. I[IyHKTHpHEIE
OTPe3KH He TOAATCA — OHK OTCEKAT TPeYTroJbHHK. 3HAUUT,

Puc. 9a
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NpOBeIEHHBIN 0TPe3oK JobaBiAeT JBe HOBbIe cTOPoHBI. IloaTo-
MY He J0JIHO INOABMTLECH HOBBEIX CTOPOH 3a CYET JeJIeHHA CTa-
PEIX CTOPOH. OTO 3HAYUT, YTO KOHI[bl OTPE3KAa JIEKAT 6 GepuLl-
HaX ImecTUYroiabHHKa. YacTy OyAYT 4YeTBIPEXYTOJIBHHKAMH,
TOJNBKO €CJIN KOHILLI OTPe3Ka — 3TO MNPOTHBONOIOMHBIE Bep-
WIXHBI IMecTHyroasHuKa. Ho Bce Tpu TAKHX OTpesKa BKJIIOYA-
0T B cebsa NYHKTHPHBIA OTPe30K, MO3TOMY He TOAATCA.

II}"I':I: K PelieHHI). Brauane KaAeTcHd, UYTo
pasbuTe Ha [ABA YETHIPEXYTOJBHUKA BCErIa
MOXHO, NPOBEAA MAMATOHANL MEXIV IpPOTHBO-
OOJM0OMHBIMHE BepIINHAMMK. IMorom noHMMaels,
YTO B HEBRIIIVKIOM UeTBHIPEXVIOJIbHUKE TAKASH
AHATOHANL MOMKeT Nepecetdb JApyrue CTOPOHBIL.
[locKoMBLKY CTOpPOH INecThL, & 0nap NpoOTHBOI0-

NOMHBIX BEPIIWH — TPH, PA3yMHO NOMCKATDH
npuMep, nepexofsauiMit B cefin npu nosopoTe
Ha TpeTb obopora. Takoil npuMep MOHHO 110- Puc. 96

CTPOHTH, OH AHANOTHYEH DelreHnio sajaun B26

(cM. puc. 96). OgHaKo HAC HJAET HENPHATHOCTE: MPOAOJXKEHHe OOHOI H3
CTOPOH BCE-TaKM pasbupaer GUTYPY HA ABa YeTwHIpEXyronbEHMKA. Pazbupa-
ACH flaJIee ¢ BO3MOMKHOH JHHUElH paspesa, TOHHMaeM, UTO KpoMe JNaroHa-
A1 NOAXOAUT e1lé NPOJOMMKeHHEe CTOPOHLI, VINPAKINEecAs B APVIVI CTOPO-
HYy. OnaTtes Kaxercs, uTo pazdbuTe scerja moxuo! Ho u Takoil paapes mos-
HO «yOHUTH»: He Ja]MM eMy YOHPATHCA B CTOPOHY — [YCThH NPOJ0JKeHHe
VOPETCHA B BEPIIHHY!

Sanaua 3.11. a) Ha puc. 10a—B npejacTasieHsl TPH Bapu-
aHTa.

Puc. 10a Puc. 106 Puc. 108

6) Moxuo. Cm. puc. 10r. To, uTo eTopoHa KBajpaTa MeHb-
[ie IIEecTH, JIETKO IIPOBEPHTE, CPABHHB ILJIOMIAAH ABYX KBaj-
paToB. 3aKJIOYUM Bee ueThipe GYKBBLI BO BCIIOMOTATEIbLHBIH
kBaapar 6 x 6 mo tuHEUAM ceTkH. BHe HADHCOBAHHOIO KBaIpa-
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Ta, HO BHYTPH BCIIOMOraTeJlbHOr'o JIe;KaT YeTbipe NPpAMOYToJib-
HBIX TPeyroJibHUKAa ¢ kateramMu 1 1 3, a BHe BCIIOMOraTelbHO-
ro HO BHYTPH HAPHCOBAHHOTO — 4YeThipe MEHBIINX NOA00HBIX
MM TpeyroibHHMKa ¢ runoreHysoii 2. 3HAYHT, HAPMCOBAHHBIM
KBaJapaT MEHbIIEe BCIIOMOIaTe/JIbHOI'O.

Puc. 10r

IIyTs Kk pewennwo. CHavdag a Kamercad O0YEBHIHLIM, 4To oTBeT +«HeT».
HefcTBHTeILHO, J0J#HE OBITH HAKPRITH 24 KJIeTKH, 3Ha4YHT, pa3Mep KBaji-
paTa He MeHee 5 x 5. B Takom KBajpaTe HE HAKPRITA BCEro OAHA KJIETKA,
SHAYMT, HAKPBITHE KAK MHHMMYM 3 VIJoBhIe KJASTKH ¥ JBe M3 HUX NpH-
JeraroT K ofHoil cropoHe. Bykpa T HaKpbIBAeT VIJIOBYH KJETKY KOHIOM
BepxHell nepexJajnHbl, N0aTOMY cooTEeTeTEVIONe 6ykenl T nepeceryres.

HemocTaToK 9TOTO ¢ JOKA3ATENLCTRA» B HEARHOM NPe/NOM0KEHEH, YTO
MBl HAKDBIBAEM KBALPAT ¢ UeAbMU CTROPOHAMU B «no kaemiam». Ho geii-
CTBOBATE TAK HAC MODYHAAET HHEPUHA MBIIJIEHNHA, B YCIOBHHM TAKOTO
He Tpebyerca. [loHAR aT0, NONKITAEMCH JAKAKYATE OJHY U3 KOHCTPYKIIHH
B MeHBIIHH KBa[paT, CTOPOHBLI KOTOPOro He MapasiefbHbl JHHHAM CeTKH.
H nna Tperkeil KOHCTPYKIIHH 2TO ViaeTcsH!



3auarue 4

Peaykuusa m pasMMHKA

Hmeto xenanue KYOHTE JOM, HO HE HMEK BOIMOMKHOCTH.
Hmew BOZMOXKHOCTE KYNHTE KO3Y, HO HE HMEe XeJaHndA.
Tax OYCTh e HAIIH BOIMOMMHOCTH COBIAAYT C HALIIMMH menanuamn!

Ha aTom samsaTu® OVIEM YUUTHE NIKOJh-
HMKOB CBOAWTE CJOMHYH 3aaady kK 0o-
Jee nérkoli BenmomoratTelkbHol sajgadge. Ta-
KOe CBeleHHe M HaseipaeTcd peoyrkyuel. Ec-
JH CIOMHYIO 3884y PelIHTh epa3y He yia-
€TCH, MOJCHO CHAYANA PAIMAMbCA HA 3a/1a4€
nonpoine, 4 TOTOM ¢ HAKONAEHHEIM ONBITOM

BEDHYThLCA K caoxHoi. Ilens 3anATHA: Ha- — =
iz
VUHTE IIKOJABHHKOB NPABHJIBHO YHOROUIATE ’A\ -
sagauy. A 3TOro cHAYANA VUM HX BHAETh e Ll
e Yo lu

CBASH MEAY YIPOINEHHON M CAOMKHON 3a1a-
YaMH, 8 3ATEM — CAMOCTOATEJIbHO (JOPMYJIMPOBATh YNPONUIEHHYIO 3a1a4y.

B nepsrix 3agauax Dosee NErkue NyHKTHL CAYKAT pasMHHEKEON K Oolee
caokHEBIM, TyT Ty4yme gaTh YHAIIMMCA IMOPELIATE CAMHM, a IIpH obcysae-
HUM pemennit ofCyanTh CBAIN MERAY NYHKTAMHA.

B 3azauax ¢ LeAOUHCAeHHLIM MAPAMETPOM YHHBEDPCAALHLIN COBeT: Ha-
YATH CO CAYUaeB ¢ MAAbLMU 3HAYCHMAMHN napaMerpa. [Ipu aTOM KOHCTDYE-
nuA oOBIYHO CTPOMTCA M HCCJeAyeTcs «pyKamus» (HanpuMep, HeIJIHHHbLIM
nepebopom). PASMHHATHCA MOMKHO M Ha YdolHbix 3HAYEHWAX TapaMeTpa.
IMycTs, HAaDpuMep, HaJo JAOKA3ATh HEKOTOPHIH (DAKT ANA NPOH3BOJLHOTO
rpeyroabHuKa. [locoseryiiTe AnA HAYANA PACCMOTPETH CAYVYAM, KOTLa Tpe-
VIONLHHK NPAMOYTOAbHLL, pasnobegpenuniii uan ¢ yriaom B 607,

3anaua 4.1. a) Kineruaraa gocka 7 x 7 pacKkpalneHa B max-
MAaTHOM IIOPAJKe TaK, YTO YII0Bble KIeTKH Genkle. Paccrare-
Te HA HEW 3 JaJgbM Tak, 4TOoOBl OHM NMODMIKM BCe HE3aHATBLIE
YEépHBIE KJIETKH.

6) Kneruaraa mocka 19 x 19 packpanriena B mMaxMaTHOM
NOpAAKe Tak, 4TO yrJjoBble KJeTKH Denkle. PaccraBeTe Ha Heil

36



9 mameit Tax, uToObl OHM NODHMIM BCce He3aHAThIE YEPHBIE
KJIETKH.

B) Kneruaras aocka 19 x 19 packparmieHa B maxXxMaTHOM
NopAJKe TAK, YTO YIJIOBEIe KJIeTKHU Desble. PaceraBbTe Ha Heil
10 napmeit Tak, 4To6sl OHU MOGHUIH Bce He3aHHA-

ThIE O€./Ibié KJIETKH.
Pewenue. Cm. puc. 1la—B. Jlerko mpose-
DHTh, UTO Ha TeX BEPTUKAJNAX, Ille HET Jajei,
KJIeTKH HY)KHOI'O IIBETA CTOAT KAK pasd Ha Tex
rOPH30HTAJAX, TJ€e ecTh JaJAbH. Puc. 11a

Puc. 118

IIyTs K pemrernto. a) Beirogsee cTaBuTh NaLU HA Te PAJLL, IAe Y6PHEIX
raeTox Doabme. Ha Tpéx BepTHKANAX M HA TPEX MOPH3OHTANAX eCTh MO He-
TEIpe YépHBIe KIAeTKH. [IpucMOTpeBMINCE, 3AMETHM, YTO 3TH IHECTH PAAOB
NOKDPBIBAIOT BCE YEPHEIE KJETKH, 3HAYNT, JOCTATOMHO NOCTABHTL TPH J8bH
HA MepeceueHrA 3THX PAJOB.

0) 3aga4a (a) cAYKHT pasMuHkod K (0), MOACKA3SLEIBAA HIEH CTABHTH
Aajib¥ Yepea oAHY Mo raaBHON Genon guaronasan. HeTpyaso gokasath, 4To
TaKaA paccTaHoBKAa pabotaer mna mwoboil JocKW HedeTHOro pasmepa. Mul
pacloIaraem Jafeil Ha BeeX YETHRIX TOPH3OHTAIAX B Bepruransax. Kampan
yépHAA KjaeTka Dyjer mobura, TAK KAK CTOMT HA NepecevyeHNH BePTHKAIH
W TOPHMBOHTAJMH PA3HOH YETHOCTH.

B) Bagaua (6) CAVHUT pasMuHKoU K (B), TOACKA3LIBAA HIAEI0 CTABHTEH
Jaiby Hepe3 ofHY MO JHAroHAMH IIPOTHBOMOJIOMHOrO IBETA.

— Ho y Hac Befib HET MIABHONR AHATOHANM YépHOro nseral

— Hwuvyero, paccTaBuM 1o camMol ANMHEOH K3 YEPHREIX AHaroHaneii. Ye-
pes OAHY YAACTCHA PACCTABHTL JHINGL AeBATL Janeil. Teneps nocMoTpHUM, Ka-
KHe Oelble KIeTKH OCTAMuCh He nofuTteiMi. OHE BCe JeXXAaT Ha 0JHOH Bep-
THKAJH, JagbK MOMHO MOCTABHTE Ty/a Ha A00Yi0 KIeTHY.
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3amava 4.2. PaspexbTe paBHOCTOPOHHHI TpPEyrodbHHE
a) Ha 4; 6) Ha 16; B) Ha 25: r) na 1000 MeHbIIUX PaBHOCTO-
POHHUX TPEYTOJBHHKOR (He 06A3aTe/IbHO OJIMHAKOBBIX ).
Pemenmne. a), 0), B) Cm. puc. 12a—8.

o B AR

Puc. 12a Pue. 126 Pue. 128

r) ITepauiii cnocod. Ilyers v Hac ects pasbueHune Ha n pas-
HOCTOPOHHUX TPEYTOJBHUKOB. PaspemeM OINUH U3 TPeyTroihb-
HUKOB pasbuennsa na 4 gacrn. Torga obiiee koamdecTBo 4a-
cTell craHer paBHBIM n + 3. Hauas ¢ 0JHOTO paBHOCTOPOHHETO
TPeyroJIbHHKAa U HOBTOPHE onepauuio 333 pasa, MOJYIHM pas-
6unenne Ha 1000 TpeyrolbHUKOR.

Bmopoti cnoco6. AHanoruvHo . (B) pasobsém TpeyroJbHHE
Ha 100 ofMHAKOBBLIX TpeyroJibHbLIX YacTeil. 3agaua yIOpocTi-
JIack: Teleph DOCTATOMHO pasdHUTh KasAVIO M3 yacTel Ha je-
CATH MEHBLINWX TpeyroilbHUKOB. IIpuMep Taxkoro pasdueHus
MOHO HOJYYHTE, HAIIPHUMEp, TAK: B paszduenun Ha 16 vacreit
JABaXK/Abl 00BeAMHUTEL 4 TPEeyroAbHUKA B OJVH,

Kommenrapuii. Ilepewmit cnoco onupaerca Ha TO, YTO PAasHOCTh
1000 — 1 xparua Tpém. Ho He obasareqbHo HauuHATH ¢ 1. AHalorHuHo
. (B) MBI AJA MI060T0 HATYPANLHOIO /I VMEeM pa3pesaTh HA n° OANHAKO-
BBIX TpeyroasHEKOB, [loatomy 1000 MOMHO NMOAYUHTE M TAK: pPaspeses
cravana Ha 31° = 961 TPEYIOTLHIE, A 3aTeM BO3LMEM mobnie 13 uacreit
H padpeseM Kamjay #a HHX Ha 4 TpeyroibHUKA.

Iyt k& pemennto. 6) Pagpeskem Ha YeThipe PABHBIX TPEVIOJbBHHKA, KAK
B 1. (a), a 3aTeM KAV M3 4acTeil TOMHO TAK e paspesxkeMm Ha 4.

B) Henoneaves 11. (a) u (6) Kok pasMHMHEY: 3AMETHM, 4T0 QaKTHUECKH
NpPOBeIeHEl TIPAMBIE, NAPATIIETLHLIe CTOPOHAM H AeNALlMe JPYTrHe CTOPOHLL
nononaM (8 . (a)) unm Ha 4 paseele wacTH (B m. (6)). A Beas 3TO Mentod,
JasaliTe TAKUMN NPAMBIMH DAZJIETHM KaAVIO CTOPOHY HA 5 paBHBIX Ya-
crei!

r) [IpuMeHnTE NpuéM U3 0. (B) He VAACTCHA: TAK MOMKET MOJYVIHTHCA
JTHING pazdHeHne Ha n° ONMHAKOBEIX TPeYroJbHUKOB (ECaH CTOPOHa Manoro
TPEYTrOAbHHKA B 1 pad MEHBLIE, TO ero J0Lajlb MeHbIlle B n® paz). Ho Beas
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MAJBIE TPEYTOJBHMKH He 0083806l OBITE OANHAKOBLBIMH... B 1. (6) Mul npu-
MEeHAJH pasduenHe YacTeil Ha YACTH, HO CPa3y JJA BeexX YacTel. A 9To mpo-
MB0MAET € YHCJIOM YacTell, ecJiM paspesaTts Ha 4 4acTH TOJARKO OJHY YacTh?
A ecaM noemopums TAKYIO ONEPAyUI0 HeCKOIbIO paa?

KommenTapuii. 6) [Tpumenens asa BHja PeAYKIIHNA: HCIIOJIB30BAH KaK
pesyavmam (BaaTo 3a ocHoBy pasfuenue Ha 4 TPEYTOALHUKA), TAK W Memod
(vBenudeHue yucsa yacted B 4 pasa) na . (a).

B) HenonbaosaHa paiMuMKka: KOHCTPYKIHH ua 1. (a) u n. (6) nogcka-
a0 Memod — pasdMBaTh PABHOOTCTOAIIMME NMPAMBIMH, [aPAJLIeJLHBIMI
CTOPOHAM.

r) Memod n3 n. (a) MCNOAL3IOBAH NO-APYroMy: A48 OTAeALHOrO Tpe-
VIOABHHKA OH A48T YBeJHYeHHEe YHCeda yacTei Ha 3.

3anaua 4.3. Yernipéxnerunii Céma yMeeT MHCATH TOJBKO
nudper 4 u 7. JlokaxkuTe, 4TO OH MOMKET HAINHUCATE YUCJO
¢ 110001 cymmoit nudp, doaburei 17.

Pewenne. Herpyaso HanucatTk 4Hcia ¢ cymMMaMu ugp or
18 1o 21: 774, 7444, 44444, T77. J[Ina GonpImux cymMm mudp
[eJlaéM TAK: BRIMHCEIBAEM HYEeTBCDKH, [OKA B NEePBLIH pas He
ocTaHeTes JomMHcaTh HUGPLI ¢ cyMmoil MedbIne 22, OcTaBmasn-
¢ cymma byaer cocraBaars 18, 19, 20 uan 21 (ecan meHslle,
TO Y HAC OCTABAJOCH MeHBLIIe 22 yiKe Ha NpPeABIAYIIEM XOLV).
BridupaeM HYKHOe YHCJI0 U3 HAIINCAHHBIX BBILIE M JONNCEIBA-
em «B xBocT». Hanpumep, 4Tobsl noayunTek cymmy nudp 30,
nuinem 444..., ocranocs gonucats cymmy (30-4-4-—-4) = 18,
npunucsisaem 774, nonyuaem 444774.

Ilyts k¥ pemenuto. Haunem ¢ pasmunru: nogbepem uuceaa ¢ MajleHb-
kuMn eymmamu wudgp: 18, 19, 20, 21, 22.. 3amernm, yro 13 cymmhur 18
MOKHO, JONHCAB YETREPKY, HOJYUUTL cyMmy 22, a u3 cymMul 19 — cym-
My 23 1 1. a. ITockoJBKY y HAC yiKe eCTh YeThipe CyMMbl NOADA[, M3 HHX
TaK MOMHO HNOJAVUHTE J00vio 60as1yio. YacTo TaK U JOKA3BIBAKOT — HIA
«CHM3Y BBepx». OaHaKo ODpakTHYecKH yIo0Hee MATH «CBEepXYy BHH3», KaK
B PEIIeHNH: TOrJA Heé HaJ0 PA3MBINLIATE, ¢ KAKOH H3 4eTHIPEX CYMM HAYH-
HATL, — Mbl CAMH COYCTUMCA HA HYJKHYIO HAM, He IPOMaxHYBIINCE.

KommenTapuii. Mbl ocyLIeCTBUAN UHIyKmueHoe nocmpoenue. Yacto
€CTeCTBEHHBIN NYTH K HEMY — 9T0 Wenouka pedyriyiil. A paaMHHKA ecTe-
CTBEHHO JAaJa HaM Oady uHdyryuu.

3anaua 4.4. a) Hafigure rakoit HaGop U3 MATH I'APb, YTOOBI
JUIA Kaskaoil umenoi maccel ot 1 go 31 r moxHO Ob1JI0 BEIOpPATH
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O[HY MJIM HEeCKOJIbKO IHpb Habopa ¢ TAKOH CYMMAapHOH Mac-
COH.

6) HaiianTe Taxoii HabOp M3 IecTH I'Upb obLIel Maccoil
60 r, uTobel A8 Kaxaoi 1enoit macenl or 1 go 60 r mom-
HO Ob1y10 BeIOpATH OGHY HJIH HECKOJIBKO I'Hpsk Habopa ¢ Taxoil
CyMMapHO#l Maccoi.

Pemenne. a) 'mpu 1, 2, 4, 8 u 16 .

Bynem Bce Macehl VKA3LIBATEL B rpaMMax. BERINIMITEM ABHO,
KaK IOoJY4HTh Maccel or 1 g0 7:

1, 2, 2+1, 4, 4+1, 4+2, 4+2+1.

Hdns maccer 8 ecTh rupd, a Maccel oT 9 510 15 noayyawTes
npubabienueM K rupe Mmaccel 8 macc ot 1 go 7. Ilna macce: 16
€CTh THUPA, a Macchl oT 17 mo 31 moayuarwTcsa npubaBIeHHEM
K rupe maccel 16 macc or 1 go 15.

6) Hanpumep, Tupn 1, 2, 4, 8, 16 u 29 r.

Maccrsl or 1 a0 31 moayumm, xkaxk B 1. (a). Maccer or 33
no 60 monyuarwTcs nmpubasmenueMm mace ot 4 mo 31 K rupe
Maccel 29.

MyTe ¥ pemennro, a) [Ipexcae Beero ofpaTM BHUMaHMe H& TO, YTO N3
NATH THPb MOXKHO BRIOpATH poBHO 31 HEmycToe TOIMHOMECTBO. SHAYNT,
MAaCCHI BCEX 3THX MOJAMHOMECTB A0MHEI ObITE PASTHYHEI M AaBATE KaK pas
vkazanHele yuciaa. B wacTHoeTH, MACCH BeeX IHpb Ledsie.

Paccmorpum Bee 15 nogmuoxkects Gea camoit Tsaaxénoit rupu I'. Beinn-
mem ux Maccel. [Ipubasnas k kaxgoi macce macey I', monyuum emeé ognH
cnucok. K oTum asym conuckam Hajao eme gobasursk macey I'. Kax monscHbl
ORITh YCTpO€HbI CIIMCKH, yrobhnl Opy CKJIAEMBAHHH OHH JAMH [OCJaeJOoBATe b
Hble yncna? Ara, ecnu rupu Ges I yike JaBanu nocnefoBATe/lbHbIE YNCIA,
To rupu ¢ [' Toxke nagyr nociaepoBarenbHble yuena. Beibpas macey I' ene-
AYIONIHM YUCIOM 38 MepBbIM CIIHCKOM, MBI CKJIEMM COHCKH B OJHH IoOCJIe-
JOBATENBHBIH cicok. TeM caMbIM MBI CBETH 38184y K TMOJYYEHHIO CIIHCKA
or 1 go 15 nHaGopom u3 4 rups. E€, B CBOW oYepenn, CBENEM K TPEM TI'-
pPAM, 3aTeM — K ABYM, a [IOTOM — K 0AHOH. OCTAHeTCA TOJIBKO PACKPYTHTE
nponece o6patHo!

6) IIpoananusupyem npouecc nobasieHns rupb B 3agayde (a). Haunnan
¢ THpM Maccekl 1, MBI Ha Ka)XA0M 1mare foBaBIAIM HAMMEHBIIVIO MEJIYIO
Macey, KOTOPYI0 HenbadA OBl MOTYy4YdTh Yie uMelomuMmuca rapamu. [lo-
upofyeM u 3jeck JeHCTBOBATE TAK e, HO Dy/aeM ewlé cieguTs 3a ofimum Be-
com. K nabopy 1, 2, 4, 8, 16 momuo 106aBHUTE rHpio He Tsamxenee 29 (unave
obmuit Bec npeswicut 60). MMenno rupw maccsl 29 u goGaBum, u BCE coil-
JércA.
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Kommenrapwit. a) Cpaborana pedyxuyus k meubliemy 4Yueay THDb.
Mo HOo enig, 3aMeTHB COOTBETCTBHE MeX 1Y CIHCKOM MAace U YHCIOM HpPb,
cleNaTh pasmunky Aas 2 1 3 rups B YBHJIETE 3AKOHOMEPHOCT.

Crenenn anoitku nosBUIMCH He caydaitno. HasecTHo, 4To kA aoe yuc-
JI0 eIMHCTBEeHHEIM 00pa30oM NMpejfcTaBIAeTeA KaK CYyMMa creneHeil asoitku,
H MBI 3TO DAKTHYECKH JOKAZATH.

6) Pedyrkyua x mn. (a).

Samaua 4.5. a) Cnoxure u3 gomunomek 2 x 1 kgaapar 8x 8
TakK, YTOORI He OBLIIO TOYEK, Tie YIOTKAMH COIIPHKACATHCE OBI
YeThbIpe JOMHHOIIKH.

6) To ke nna npamMoyroabEuKa 8 x 16.

B) MoXHO JH TaK CJOMHUTL MPAMOYVTOIbHUK 8 % 607

Pemenwne. a), 6) Cm. puc. 13a-6.

Puc. 136

B) MoxkHo. ¥ npamoyronbHuka 8 x 16 na pue. 136 ects Tpu
BeDTHKAJBHBIX paspesa oT Kpad 0 Kpad. OQHH U3 HUX AEJIHUT
HAalll NPAMOYTOJABHHAK HA [BA TAKHUX GI0Ka-TPAMOYIOJbHHKA:
8 % 9 cneBa u 8 x T cupasa. 3aMeTHM, 4YTO eCJH TOMEHATH
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OJIOKKH MecTaMH (He HOBOpaYMBAA), TO JHHHA CThIKA Oyaer
VCTPOEHA TOUHO TAK JKe M COTMPUKOCHOBEHHS YETBIPEX NOMH-
HOILIEK YroJKAMM He BO3HHMKHeT. 3Ha4MuT, A00aBIAA cHpaBa
Takue DJOKH B J000OM mopaAnke (OHM BCerJa 3aKaHYMBAKOTCH
CcTONDLIOM AOMWHOLUEK ClIpaBa), MOXKHO CTPOUTE 0Qojlee NJIHH-
HbI@ OPAMOYIOALHHUKHN BohicoThl 8. [lobaBuB engé oguH OJI0K
OMUHEL 9 M emé nATh OJOKOB AJMHHBI 7, COCTABMM HCKOMBIH
OpAMOYTONBHUE Anuisl 60.

IIyTe k pemennio. a) PazoMuOMea HA KBaapaTax nomenbire. AcHo, uro
HX pasMep 4éTHHIH. Hecnomanlii nepebop naér nas ksagpata 4 x 4 equn-
CTBEHHEIH BapuanT. Buanm, uro xeajgpar 2 x 2 B nenrpe. Ilonpobyem na
kBagpata 4 x 4 caenars ksaapar 6 = 6, gobasus waémky. llonyuuiocs.
Touno Tax e ua keagpara 6 x 6 genaem ksagpat 8 x 8,

6) Ilpocro Tax asa keajpara 8 <8 Apyr K Apyry He NPHJAOKHIIL: HA CThHI
Keé BO3HHKHYT YeTBEDKH JOMHHOINEK ¢ ofmieil sepmnHoi. Ho, kombuanpys
OM0KH, AOJHO NPOABIATE HaobpeTaATeNbHOCTE. B HalleM ciayuae O4HH U3
KBaPATHBEIX OJIOKOB MOMHO CHAUAA NOBepHYTL Ha 90°!

B) M3 keagpatos 8 » B, uepeays oObMHEIE ¥ NOBEPHYTHIE, MOYKHO €10~
HHTE ANMHHEBE OIpaMoyroaeHuky 8 x 8k, Ho 60 ua 8 ne genuren. Pasmunia
Ha sagade (6) nogexasnisaer MckaTh Dojee XUTPYH KOMOMHALMID GIOKORB.
Hanpumep, o6paTHM BHUMAHME HA TO, YTO NPAMOYTONBHHE 8 x 16 cocronTt
H3 TIPAMOYTOMBHUKOB 8 x 8 u 8 x 6, mepeMe:kaeMbIX BEPTHKAABHBIMY 110~
mockaMu 8 x 1. Brokn 8 x 8 u B « 6 Bzanmozamenaemsr. Bribupaa vacte
DAOKOB MOKOPOUe, MOMKeM CHHauTk Aaunay 64 no gaunwr 60.

33.}.18‘-!!! AJd CAMOCTOHATE/IBHOTO pellleHHA

damaua 4.6. Jloxkaxkure, uTo AmA adwboro n > 5 paBHOCTO-
POHHHH TPeYroJIbHMK MOYKHO paspesaTb HA N MEeHBbIIMX paB-
HOCTOPOHHUX TPEYTOJALHHKOE.

3amaua 4.7. a) OrmersTe HA TLI0CKOCTH 6 TOYEK, KOTOpBI®
HeIb3A 3a4epKHYTH JBYMA IPAMBIME, HO Ji00ble 5 B3 3THX
TOUYEK TAK 3AYEePKHYTH MOMHHO.

6) Ormersre Ha miaockoctH 10 Touek, KOTOpEIe HenbL3s 3a-
YePKHYTHL TpeMA MPAMBIMH, HO J00bie 9 M3 HUX — MOMKHO.

B) OTMeThTe HA TJIOCKOCTH 55 TOUEK, KOTOPLIE HEJh3d
32YEPKHYTE JEBATHI) NPAMEBIMH, HO J00ble D4 H3 HHX —
MOHO.
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3amaua 4.8. Ectos aeyxuameunsie Beckl. [Ipyd B3BeIIHBAa-
HHUHM T'py3a TMPH MOXMHO KJACTE HA OJAHY MNIHM Ha ofe wamu
BECOB.

a) Hatigure Habop M3 4eTHIPEX TUPh, KOTOPBIMH MOMHO
vpaBHOBeCHTH J1000i rpys mesoro seca or 1 go 40 r.

6) Haiigute natop ua naAtu rups obmum Becom 100 r,
KOTOPBIMHA MOXXHO YDaBHOBECHThb J1000il rpys uesjore Beca
or 1 go 100 r,

3anaua 4.9. a) IlyreimecTReHHWK TpHexasl B TOCTHHHUILY.
IleHer y Hero HeT, HO €CTh 30JI0TAA LENOYKA H3 7 3BEHBLEB,
Ou A0roBOPHIICHA MJIATHTH XO3ANHY MO OJHOMY 3BEHY KaK bl
JeHb — HH Ooablie, HM MeHbme. Kakoe HamMeHbIlee YHUCJIO
3BEHLEB HAJ0 PACKPBITH, UTOOLI TaKkue IMaTexM OBIIM BO3-
MO3KHBI Bce 7 aHeii? (X03AMH MOKeT JaBaTk clady paHee Io-
JAYYeHHBIMHA BBEHBHMH.}

6) Ta ke cuTyanua ATA HenouKH ¢ 23 3BeHbAMH ¥ JHAMH.
JlocTaTo4yHO 1M PACKPHITE ABA 3BeHA?

B) Ta e caTyauud Lif UeloYKkH ¢ 24 3BeHRAMHU H JHA-
mu. JlocTaTouHo JW pacKpwITh ABa 3BeHa? ([1pu packpvieanuu
3eeHa yenowxa pacnadaemcs Ha Mpu Kycka: 6o 36exa, nocie
ABEHA U CaAMO 38€HO0.)

3anaua 4.10. Ecte 64 MoHeThl JBYX PA3TUUYHLIX BECOB, MO-
HeT KaxKJoro Beca noposHy. Kak Ha uameuHsix Becax 6es rups
rapaHTUPOBAHHO HAWTH JBEe MOHeTHI pa3Hozo Beca He Homee
ueM 3a IIeCTh B3BelTMBAHUIT?
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MokHO Takm¥e HCIOJb30OBaTE aagaum 1.106, 2.10, 7.2, 7.4, 7.7, 7.8,
Al, AB, A18, A21, B6, B8, B9, B10, Bl14, B15, B17, B22, B40, B41, B45,
C3, C5, C6, C7, C9, C11, C12, C13, C15, C20, C26, C30, C32, D3, D5, DT,
D9, D10, D12, D14, D18,

OTBeTHI M penreHus

3anaua 4.6. [Tpumeps: qusa n = 6, 7, 8 cm, Ha puc. 14a-B.

Puc. 14a Puc. 146 Puc. 148

Hanee saMeTuM, 4YTO €C/JH Mbl yMeeM CTPOMTHL pasbueHue
Ha k TPeyroilbHMUKOB, TO, pa3bUB OHY M3 yacTeil Ha YeTbIpe
TPeyroJbHUEKA, NoaydyuM pasbuenre Ha k + 3 TpeyroibHUKA.
TeM cambIM 3a/1aua 0 pasdHeHUH HA 1T TPEYTOJLHHKOB CBOILHT-
cA K 3azade o pazbueHun Ha n — 3 TpeyroabHHKa. OTHEMasA 1o
TPH OT J060T0 HATYPAJNLHOTO YHCAAa, GoJdbinero 8, Mbl 0bsa3a-
TEJIbHO CBEAEM 3aJa4y K yiKe pelléHHo gna n — 6, 7 uau 8.

IIyrs & pemenwuso. [lpumep gna n = 6 MOMHO NOJAYUHTE U3 pazbume-
HHA HA J€BATE OAHHAKOBEIX TPEYVIOJIBHHKOE, Oﬁ"BE,I[HHHB YeThIDE BEPXHHX

TPEYTOJbHHKA B OLHH., AHAJOTHUHO HpuMep AaA n — 8 noayyaercs obnL-
eIHHEHNEM JEBATH TPEVIOJIbHHKOB.

danaua 4.7. a) Pacnono)xuM TOUKH B BepIIHHAX U Cepeu-
HAX CTOPOH PABHOCTOPOHHEI'O TpeyroJbHHKa (cM. puc. 15a).
Ecan HUMKHEAA CTOPOHA He JIEXKUT HA IPOBEJEHHOM NPAMOM, TO
TPH TOYKH HA 3TOM CTOPOHE ABYMS NPAMEBIMH He 3aUePKHEIIb.,
Ecnn ke HMMKHAA CTOPOHA JIEMKHUT HA NPOBEJEHHON NPAMOI,
TO OCTaJbHEIE TPH TOYKHW OJHOHN NpAMOI He 3aUepKHENs. JIo-
fble MATHL TOUEK 3aUEePKHYTEL ABYMS NPAMBIMH JIErKo.

- -
_._._ o ', .
W N N
Puc. 15a Puc. 156
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0) PacmomoX¥UM TOYKM B BEPINHHAX CETKH W3 IIPAaBHIb-
HBIX TPeyroJbHUKOB (cM. puc. 150). Ecre Tpu npamele ¢ 4de-
TBIPDbMA TOYKAMH Kaxjaad. EcaH Kakas-To M3 HUX He MpoBe-
JeHa, TO TOYKH Ha Hell TpeMs NpAMBIMH He 3a4epKHYTH. Ec-
JIM MpOBeleHbI BCe TPH IPAMBIe, TO I[eHTpAJbHAA TOYKA OCTA-
HeTCA He3a4EPKHYTOH. 3HAYUT, TPEMA NPAMBIMH 38Y€PKHYTh
Bee 10 Touek Henb3sa. Buibpats 9 Touek aas 3auépKUBaHASA —
BCE PaBHO 4YTO CTepeTh OOHY TOUKY, 4 OCTAJBHEBIE 3AYEDKHYTE.
Beugy cuMmMeTpHH eCTh TPH pa3HBIX cIloco0a CTEPETh TOYKY:
B LIEHTpe, Ha CTOpoHe uJaK B yray. Ha pue. 158—1a nokasaHo,
KAK BaYepPKHYThL OCTABIIMECH TOYKH B KAMKIOM M3 CJIVYAER.

Puc. 158 Puc. 151 Puc. 151

B) Ilpumep anamormuen wmzobpakéHHOMY HA pHc. 156,
TOJBKO Ha KaM0il cropoHe DOJIBLIOr0 TPeyrojbHUKA JIEMHT
nmo 10 Touexk. Beero B vém 10 + 9+ 8 + ... + 1 = 55 Touex.
HonyeruM, Bce TOUKH 3a4€épKHYTE! AeBATHIO npaMeIME. Toraa
HA KaKOM-TO M3 HUAX JEeXHUT He MeHee JIBYX W3 JAeCATH TOUeK
HIKHero ocHoBanuA (mpuHnun Qupuxae). 3HaYwuT, 5TA OpsA-
MaA 3auépKHBAeT BCe TOYKH OCHOBaHHA. Beibpocum aTy npd-
MVI0 M TOYKH ocHOBaHusA. OcrajpHble TOYKH 00pasyloT Tpe-
VTOJBHHK € AeBATbHIO TOUKAMHM HA OCHOBAHMH M 3aYEPKHYTHI
OCTAJBHBIMH BOCEMbIO NpPAMBIMHE. AHAJOrHYHO KaKafg-TO K3
ATHX NPAMBIX DPOXOAMT Yepes JABe TOYKH HOBOT'O OCHOBAHHS
u T. A. MToro Mel noaydum 9 ropM3oHTaJBHEIX NPAMEBIX CHH-
3y, a caMasi BepXHss TOYKA ocTaHeTcs HesauyéprkHyToM. Ilpo-
THBODEYHE.

Bribepem mn3 TodeK npomM3BoJibHYIO TO4YKy A. Ilokakem,
KAK 3aUepKHVTH AEBATHLID MPAMBIMHA BCE TOYKH, Kpome A.
Kakas-To M3 TpéX CTOPOH TPeyroJbHHKa udepe3 A He MPOXO-
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aur — eé u sauvepruem. OcraHeTcs TPEYTOABHUK CO CTODO-
HamMu 0o 9 Touek. Kakoii-To U3 ero cTopoH A He HpHHAJJIE-
wmur — eé u 3avepxuém. OcraHeTcsa TpPeyroJbHHK CO CTOpPOHA-
MH 110 8 Toyek u T. 4. Ilocne BoCbMHU BBIYEPKHUBAHHIE OCTAHET-
csl TPEYTOJNbHHK, ¥ KOTOPOTO Ha KAaMA0H cTopoHe 2 TOUYKH,
a Bcero 3. 3a4epKHYB CcTOpPOHY 0Oe3d TOUKHM A, Mbl 3aUYepPKHEM
BCEe TOUKH, Kpome A.

IIyrs k pemennio. a) Hukaxne 4 To4KH He JeaT HA OJHOH NPAMON,
HHAYe OCTABIIHECH JBe TOYKH MOMHO 384YePKHYTh BTOpPOI npsaMoil. 3avép-
KHBAA TATE TOYEK JABYMSA NMDAMBIMH, MBI 00A3AHEI OJHOH W3 NPAMEBIX 3a-
uepkHYTE Tpu. HMTak, ecTs npamas a ¢ TpemAa TodyraMu, YOpae omHY H3
TOYEK C NpAMON a, HaHAEM ApyTYIo NpAMYIO b ¢ TpeMaA ToukamMu, [lorATHO,
YTO V 3THX ABYVX TPOEK A0JIMKHA ObiTh 0DLiaAA TO4Ka, HHaue BCe 6 Touer sa-
YEPKHYTHI ABYM#A NPAMBIMH a@ U b. Belkuays obmyio TOUKY OpAMBIX a U b,
HAalAéM TPETHI NPAMYIO ¢ ¢ TpeMA ToukaMu, Teneps 04eBHAHO, YTO TOUKH
JIEMKAT 110 TPH HA TPEX TMONAPHO NePeCeHAINXCH TPAMBIX.

06) Pasmaswiuce Ha 11, (a), mocTapaeMcs HAPMCOBATE KPACHEBYVIO CHMMET-
PHYHYI0 KADTHHKY: BePIMIHHLI ¥ CepeiHHbl CTOPOH PABHOCTODOHHErQ Tpe-
VIOJBHHKA. ITY KADTHHKY JIerko 06o6uTe Ha aagauun (6) u ().

B} Coobpaans, uro 10 =142+ 3+4,a 556 =1+ 2+ ..+ 10, goraga-
eMCcA U 3Jech PACHOJOMHTE TOUKHN sTpeyroibHukoMe. [Molfimém, uto ogay
H3 CTODPOH TPeyroJBHHKA HAL0 BEIYEDKHYTH H YTO OCTAHETCH TPEYrOJbHUKE
pasmepom Ha 1 mensmre. Ho Torga gokasarenscrno o6oux yenoBuii (Hesoa-
MOMKHOCTh BBIYEDKHYTb BCE W BOSMOMKHOCTH BBIMCDKHYTH NOYTH BCE) C80-
dumes K TAKOMY JKe YTBeDMIeHHIO I8 MEHBLIIero TPey  OJLHUKA,

3agaya 4.8. Orser: a) 1 1, 3, 9ru27;6) 11,3 r,90,
27ru 60 r.

B3aMeTHM, YTO BeC rpys3a paBeH CyMMe BeCOB TMph Ha Mpo-
THBOIIOJIOXKHOM 4Yallle MHHYC CyMMa BeCOB I'HDbh HA TOH e
yame. Ecou packpeiTe cKOOKH, TO NMOJMYUYHTCA anrebpanye-
CKas CyMMa MCIIOJb30BaHHBIX riEpk. M HaobopoT, eciiu HeKO-
TOpEIH Bec P TpeAcTaBAsieTcA Kak ajarebpandecKas CcyMMa
THPb, TO, IIOMeIllasA I'MPH «C [LJII0COM» HA OJHY YaIlly, a «C MHA-
HYCOM» — Ha ApPYTVIO, B3BecuM rpy3 P. ITokakem, Kak npej-
CTABUTEL BCE IleJibie Beca B BuJe ainrebpaHuecKHX CYMM THPb
u3 oTBeTa (rpaMMEI Be3/ie OnmycKaem).

a)Becaorl god4 garorrupun 1w 3: 1,31, 3, 3+ 1. Beca
oT 5 70 8 moAy4awTcd BEIYHTAHWEM NpeIblAVIIAX BecoB u3 9:
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9-3-1,9-3,9-3+1,9-1, aseca or 10 go 13 — ux npn-
OaBmeHreM K 9. Tak rupu 1, 3, 9 gawT Bce Beca or 1 g0 13.
Brrunraa ux us 27, noayyuum sce Beca ot 14 no 26, a npubas-
n1aA BX — Bee Beca oT 28 mo 40.

6) Beca or 28 mo 59 noayuarrcAa BeluuTaHueM u3 60 se-
coB or 1 o 32 (MX MOKHO MOJYYHUTH YETBIDbMSA JECKHMH T'H-
pamu), a Beca or 61 go 100 — npubasnenuem K 60 Becom
ot 1 go 40.

I[Iyte & pemwenwro. OgHOH M3 pasMUHOK K ganHoil 3ajatue CAVIRUT 3ana-
uag 4.4,

Yoepém camyio Taxényiw rapio T w nmocMorpum Ha cnucoxk C Becos,
KOTOPBIE MOIYYAKTCA U3 0CTANBHBIX rpk. [Jobasus T k KamaoMy Becy Ha
cnucka C, noayuum cuncok C+. Pacemorpes pasnoctn T ¢ secamu ua C, no-
ayunm cnucoxk C—. Ecan enucor C cocTod] U3 Mocae[0BATETBHBIX YHCET,
1o C+ 1 C— — Towxe. IHogBopom T moxuo nobuThea, yrobu 1 obbeanHe-
Hue cnucKoB (¢ gobasnenwem peca T) Toxke pano Habop nociaemoBaATE/IBHBIX
qHCe .

a) PacemoTpes ciyuyan ABYX H TPEX rHpb, 3aMedYaeM, 4TO MoJAy4aioTCH
CTENeHH YHCAa 3. 3T0 NOACKASLIBACT OTBET A YETHIPEX Uk,

6) Pemmme sagauy (a) AnA NATH FHPb, MOMXHO MBMEHHTh BeC caMol Ta-
METOH rHPH TAK, YTOOK! 0OMIMIT Bec GRLT TAKOH, KAKOI HAM HYYKHO,

Kommenrapmii, Mupu 1, 3, 3%, ..., 3" ! nossonsor OOJIYYNTE HAHOOMB-
[ree YHUCJO MocAe0BATEeTEHEIX BeCOB n rupamu. deficTBHTENBHO, €cTh 3"
anrefpandecKHX CYMM: A KAMAOH M3 rHpPb €CTh TPH BO3MOMKHOCTH: BOH-
TH B CYMMY €O 3HAKOM +, CO 3HAKOM — MM He xoauts. He cumras cayuas,
KOTa He BXOAAT BCE, OCTAJIBHBIE CYMMEI JA€IATCA MOPOBHY HA NOJMOMKHTEIb"
HEIE ¥ OTPHIIATETbLHEIE.

3anauya 4.9. a) Packpoem Ttperbe sBeHo. Ilonyumm KycKu
uz 1, 2 u 4 3BeHseB. BeinHITeM, KAKHE KYCKH OKaMyTCHA ¥ X0-
3AMHA IIOCJIe IIEPBOro, BToporo u t. A. aua: 1, 2, 1+2, 4, 4+1,
4+ 2,4+ 2+ 1. Teneps HEeTPYAHO YCTAHOBHTH, UTO B COOTBET-
CTBYIOLIMI OE€HB OCTABAJIOCH YV FOCTH, YTO OH OTHABAJ M 4YTO
MTOJIYYAJ Ha cAady.

0) Hocrarouno. PackpoeM ueTBEpTOE H OJIMHHAAIIATOE 3BE-
HbA. I[lonyuum Kyckm pasmepa 1, 1, 3, 6, 12. Mocrarouno
[IPDOBEPHTE, YTO UMH MOXXHO HabpaTs mwoboe yucao ot 1 go 23
(mpobneMbl coayW HET: MYCTH MOCTh KaMc bl pas oTmaeTr sce
KYCKH, X03AHH Habupaer CKOJIbKO HYJKHO, & JHIITHee BO3Bpa-
maet). IIoHATHO, 4YTO TPeMA HAMMeHbIIMMH MOXHO HabpaTb
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yucaa ot 1 go 5. Hobasasa K HHMM 6, HOJAy4YMM ellE 4YHC-
aa or 6 go 11. IobBaBasa kK HuM 12, monydum emié uHcaa
ot 12 mo 23.

B) Henocrarouno. ¥V Hac moayduTes OATH KYCKOB 3 1 <
< 1< a<b < c asennes. [locne ouepegHoOTo AHS ¥V X03AHHA
JOJIKHO ObLIo ObITE 1, 2, 3, ..., 24 3BeHa, 3HAYMT, KaMI0E H3
ITUX YHCENT Mbl JOJKHE YMETh HOJYVUUTh KAK CYMMBI HEKOTO-
PBIX H3 BRIIIHCAHHDBIX ClaraeMbIXx. I[EUIBB MOXM{HO paccym,ua'rb
[10-pasHoOMY.

ITepauiil cnoco6. IYtobel Habpars 3, HaM HOoHAZOOHTCA eLé
KYCOK KpoMe ABYX eAHHUIL, moaToMy a < 3. Urobsl Habpars 6,
HaM INoHaJA00HTCA elllé KYCOK KpoMe ABVX €LUHHIL U d, I03TO-
My b < 6. Yrober mabpares 12, HaM mMOHAZOOMTCS eIEé KYCOK
Kpome JBYX eIHMHHUIL, a u b, nosromy ¢ < 12. Ho Torga obiuee
YHCao 3BeHLeB B 1enouke 1 +1+a+b+ec<14+14+34+6+12 <
< 23 — npoTHBOpedHe.

Bmopoii cnocof. CKONBKO BCero HATYPANBHBIX YHCET MO-
JKeT OBITH ITPEJICTABJIEHO B BHJAE CYMMbI HEKOTOPOTO MOIMHO-
JKecTBa 3THUX nATH caaraembix? He Oojiee ceMu, ecnin He 6paTh
eIHHHII, (HYCTI‘.}E MHOMECTBO B3ATh HEJIE3dA, HHaYe B CYMME II0-
ayaum 0), emé He DoJsiee 8, ecsiH B3fATH OLHY €IHHUILY, U eIlE
CTOJBKO 3Ke, ecnu OpaTh obe enuHuIEl. MToro He 6omaee 23 un-
ceJl — TIPOTHBOpEYHe.

KommerTapuii. AHATOTHYHO OLEHMBAETCH, UTO HPH TPEX PACKDBITEIX
3BeHbAX IIATHTE MOxHO Dyser ue Dosaee 4-16 — 1 = 63 pueil.

IIyTs k pemienuio. Pasmunia Ha aagade 4.4, BelMUCIeHHe pasMepa Kye-
KOB, KAK B [IepBOM cliocobe peuieHus 1. (B).

3anaua 4.10. TTonoxuM Ha KaKAVIO HANTy Mo 32 MOHETHI.
Hajee HA KasKIOM CHEAVIOLIEM IIare KJIAIEM HA BeCkl BIBOE
MeHBITee YHCI0 MoHeT. TyT BO3MOMKHEI BA CIVUAA.

Ilepsbti cayyau. IIpu Bcex mpeApIAyIIUX B3BEIIHBAHHMAX
Ob110 paBHOBecHe, Torjaa v HaC KaxAbIN pas Ha KaX Aol yaine
JIEIKAJIO IOPOBHY JIETKUX W TAXKEIRIX MoHeT. [Ipu ciaeayromem
B3BEIIMBAHUHM MhlI yOMpaeM MOHeTBI ¢ OJHOH 4yallM, 8 0CTaB-
OImecs JAeJUM TIONOJIAM H CHOBA B3BeIIMBaeM. Kcamu cirydm-
JIOCh 5 p&BHOBECHﬁ IogpHAaL, TO HA JYallax JiexarT 1o JBe MOHe-
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THI: OJIHA TAMKENaA U ofHa Jerkas. [IpeasaBHM napy ¢ ogHOHR
M3 yar.

Bmopoit caywau. llepBoe HepaBHOBecHe CJAYYHJIOCE He
[Mo3jHee MNATONO B3BeIIHNBAHHA. TE,'M CAMBIM Mbl BLIABHJIH B¢
PPVIIITEl MOHET, PABHBIE [0 YMCJIEHHOCTH, HO Pa3HEIe II0 BECY.
Tak KaKk YHCJO MOHET B I'PyINax 4€THO, 3a OJHO B3BElIMBaHHe
MBI CMOJKEM HaWTH Tapy BABOe MEHBIINX TPYII pa3HOTO Be-
ca. JleHCTBHTENbHO, IIOJOHM HA BEChl 110 [IOJOBHHKE KaiI0i
rpynnel. Ecau pagHOBECUA HET, TO HYXKHBIE IPYINBI HAXOAAT-
cA Ha vamax. EciH mojy4mnjiock paBHOBecHe, TO He DASHbL
ocTaBIIMecA TOMOBHHKU. B pesynbraTte «yNOTOBHHUBAHHA»
[IOCJIe HIeCTOr'0 B3BEILIHMBAHHA I'PYIIIEI pa3sHOTO Beca OyAyT co-
CTOATh U3 OJIHOIl MOHETHI.

yrs & pemenno. Crenenn ABOHKH NMOACKA3BIBAIOT HALK YNOA06UHUED
HUA, TO eCTL pedykuyuu ko edaoe MeHbwemy vucay. PaamMuHaemca, Haxond
[napy pasHoro Becd M3 ABYX THMENBIX M ABYX JErKUX MoHeT. 3jech XBaTa-
eT gasxe ogHoro sapeinnpanun. [Ipobyem Ans BOCHbMM MOHET W BHAWM, UTO
pPeAVKLINA K 4eTblpEM MOHETAM TaK IPOCTO He NPOXOJMT: PH HepaBeHCTBe
MBI He 3HAEM, CKONMBKO MOHET B rpynnax. Bripouem, u TyT BADHAHTOB MANO,
vaaérea BeIkpyTHTeA. HO BOT nepexopn or 16 moner k sockMu Tpedyer yme-
HHA pazodpareeA c obmell cuTyanueii: Mul He 3HAEM, CKOALKO CpejlH MOHeT
TeX W APYIHX, a HA BECAX — HePaBeHCTBO JABYX 4eTBEpOK. JTO KaeTcA Ty-
MIKOM, MOKA He BCIOMHHUIIE, YTO HEPABEHCTBO IBYX MOHET — KaK paa To,
uTO HYKHO, BOHUKaeT UAeA: YNnoaoBUHUBAHUS HEPABEHCMAA.

Hpoeomorus

V IIKONBHMKOB 0DBIYHO AOCTATOMHO MHOI'0 BePHBIX MJleil, HO He XBaTa-
T ONbITA JJOBECTH W/EH 0 PeIIeHHUsA. Y UHTelb MOMEeT XBaJAWTh OJHH HAeH
11 6paxoBate apyrue. IpoaiyvkTHBHee, 0HAKO, YYHTh IIKOJIBHHKOB CAMHX
oueHHBATL padoTocnocobHoOCTL MIEH, AaBasd BOIMOMHOCTh JOBECTH HX 0
pelleHHsa XoTHA Obl YNIPOINEHHOM 3a1a4n.

BriGop ynpoméHHON 388Ul AJMA paiMUHKUW — 3TO HCKVCCTBO: Hajo
VIIPOCTHTE JOCTATOMHO, 4TOOLI 3agada pelIWIack, U B TO JKe BpeMA He
CAMIIKOM CHJILHO, YTODBI COXPAHHTE AHAJI0ZU K MEXIY 3ala4aMi M Pe3yib-
TATAMH.

BasHo pasbiacHATL, YTO M3 pelleHds YIPOUEHHOH 3ajauyd MOMKHO
BAATL M peayabmam, u memod. PeayaeTar — npocTad KOHCTPYKITHA — MoO-
JHET CTATH YACTHIO KOHCTPYKIIHK CIOMHON 3a/1a4i, [MOCIYIKHTb €€ OCHOBON
HIu cTpouTenbHEIM OnokomM. Tak, nepsbiif 9Ta MHOIO3ITAHHOrO JoMa —
BaMKHeHIIaA YacTh ero KoHeTpykuun. Ho i aByxoTakHblil JOM MOKET CTATE
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YACTHLI0 MHOT03TaXKHOre. MOM¥HO CKA3aTh, YTO, HAYYHMBIINCH HAJCTPAHBATE
aTaMN, Mbl C8€.1U MMOCTPORKY TPEXATAMHOIO A0Ma K MOCTPOHKEe ABYXATAMKHO-
ro. Takoe cBeJEHHe HABBIBAIOT emé pedykyuei., llenouka Takux peiyKInii
CBEJET MOCTPOHKY MOTO3TAMHOTO I0Ma K MOCTPOHKE OQHODTAMHOIO: TAKOH
PHEM HASBIBAIOT UHOYHYLEIL,

Memod nonyueHHs NpocTOl KOHCTPYKIMHE MOMCET CTATH BCIIOMOTATE b
HEIM CPEeJICTBOM (<¢CTDOHMTEILHLEIMH JlecaMus), KoHCTPYKUMA M3 YHPOLEH-
HO#i 38 a4y NOCTY:KHT MMOACKAa3KOH K KOHCTPYKIMYU caoxHO# sagaqun. I'py-
00 roBopA, IpesKae YeM CTPOHTE GoNbINoil oM, IOIe3HO PA3MAMbER: OTPe-
HHMPOBATHCA HA CTPOHTENLCTEE cApaes i XukuH, OJHOro NpOCTOro NpUMepa
0BLITHO HeJOCTATOUHO, ODLIAA CTPYKTYPA HAYMHAST NPOCMATPHBATECH M0-
cae ABYX-TPEX NMPUMEepOoR.
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3anarue 5

¥3kue mecra

Kro nam mewaer, ToT HAM DOMOMET.

Yro TAKOE e¢y3KOE MECTOs, [MKOJILHMW-
KH MHTYMTHBHO NOHMMawT K Oeaz obbsc-
HeHWH yuutena. OHU caMP JOTaLIBAIOTCH
HCMONB3OBATE Y3IKME MEecTa NpH [NocTpoe-
Hun wonerpyruuit. [leas aausTHa: HAYUNTE
HX MOJB30BATECA 3THM NPHEMOM COIHATENb-
HO, BHAETE Y3KHE MECTA B CJHOXKHBIX CIY4a-
AX, MCIOJL30OBATE MOACHET YIKHX MEeCT JJA
HEpPABEHCTE u oueHoK. CpeacrsomM ciayiuT
oficyaeHue perieHnii ¥ ABHOe VKASAHNE He-
NOJL30BAHHEIX B HUX Y3KHX MECT.

Haunure ¢ Bonpoca, No4YeMy MOCTPOEHHE WJIH HCCIEJN0BAHUE KOHCTPYE-
UMM HAvYaJOCh MMEHHO € JaHHOro MecTa, 4eM 3aTOo MecTO 3aMedaTeNnbHo.
CpaBEMTE €ro ¢ KAKHM-HUOYAB APYruM mectoM. BeICTPO BBIACHMTCH, UTO
TAM NPHILIOCE OBl NepedMpPATE BAPHAHTLI, A TYT BCEé 0jHO3HA49HO. A ecan
HET TAKOrO MecTa, Ije oJHO3HAYHO, — OTKYAa HavtuHars? Ara, orryaa, rie
MeHbIlle BapuaHTOB.

Kak wucrate yaxkne mecrta? [locoreryiiTeé npHcMOTPeTBCH: 3TH MecTa
CHYVAAT OPENATCTBHAMM K HOCTPOSHHID KOHCTPYKIMN WIIH KAMYTCA TAKO-
BRIMHT

Hy xopoio, HalaM yakoe mMecto — a jansiue uyto? Hapo neitatbhcs
CTPOUTL KOHCTPYKUMIO BOKPYTr atoro Mecrta. JIubo moaydamrea npoTusope-
yue, mubo nocrpouTea Goabluol Kycok. Bo BTopom coydae nimem ciemgym-
nee yakoe mecto. Tak, MECTO 3a MECTOM, TUIAANANIE — H KOHCTPYKIHA Oy-
JIET MOCTPOEHA HETHKOM ¢ MEHHMAJBHEIM nepebopom. OGpaTuTe BHHMAaHHE
Ha TO, UYTO ODOCHAEJ0BATENBHOE MDHMEHEHHE [HDHHINNA VIKHX MecT No3Bo-
JAAET NOCTPOMTH KOMIIAKTHOE OlMcaHue nepedopa.

3amaua 5.1. CkonbKHMH cniocobaMy MOHO (PUTYPY, H3006-
pakéHHY0 Ha puc. 16a, paspesaTh 10 rpaHHUIAM KJETO4YEK Ha
a) npaAMOyroJasHUKH 1 x 5; 0) npamoyroabauku 1 x 7?
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Puc. 16a

Pemenne. a) Opuum cmocobom (cM. puc. 160). fAcHo, uro
TPH CAMEIE BEPXHHE KJIETKH M TPH caMble HIDKHHE JOIKHbI
BOHTH B BepTHKANLHBIE NpaAMoyroiasHuKH. [locne aroro Ha
IpPaBOM K JIEBOM KPAajiX OCTAIOTCA N0 4 HEeMOKPBITHIE KJIeTKH.
Kamngas M3 HUX O0JKHA BOHTH B IOPHM30HTANBHBIN IIPAMO-
YIrOJIBHHUK.

6) 0 cnocofamu (To ecTh TAK paspesaThk Henb3dA). Kier-
ka 1 gosskHA OBITh IOKPLITA BEPTHHKAJBHBIM OPAMOYTOJAbLHH-
koM (cm. puc. 168). Ilocne aToro knerka 2 gonxHAa OBITH 11O-
KDBITA TOPH30HTANBHEIM IpAMoyroasHukoM. Ho Teneps kier-
KY 3 HeIb3A MOKPHITHE NPAMOYIOJABHHUKOM, HE MepeceKad yixe
OTMEeYEeHHBIX NPAMOYIOJIbHHUKOB.

Puc. 166 Puc. 168

IIyTh K peinenuio. OrMedeHHRBIE KAETKH 00pA3ylOT yIKue mecma: Koraa
MBI UX PACCMATPHBAEM, TO NOJIOMEHHE NOKPLIBAIOLIEI0 HX OPAMOYIONbBHH-
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Ka ONpefeTdseTcA OAHO3HAYHO NN ViKe HeBoamo:xHo. O6paTHTe BHHMAHHE
HA TO, 4TO [0 MEPe HCHOJIb30BAHHA OJHHX Y3KHX MECT BOSHHKAIOT APYTHE,

3amaga 5.2. a) [[sa naTH3HAUHBIX uYHcaAa 3amrudPOBATH
cnopamu ¥Y3KHE 1 MECTA (xak o0bIYHO, OZMHAKOBBIE LIH()-
pBI 3AMEHWJIH Ha OJWHAKOBBIE, pasdHble — Ha pasubie). [lapa
uudp (He 00A3aTEILHO COCefHUX) oOpasyer Gecnopadok, ecian
nesaf mugpa Gonsire opapoii. Morno 1 B MCXOIHBIX YHCIAX
He OBITE OECIIOPAAKOB?

6) To xe, ecnu moayunauck cropa ¥Y3KOE u MECTO.

Pemenune. a) Moruo, Hanpumep, uuciaa 12346 u 56789.

6) Her, Gecnopsaaox HaBepHsAKAa ecTh. Bykesl E 1 O B aTux
CI0BaX PACIONIOMEHB! T10-PA3HOMY APYT OTHOCHTENBHO pyra:
B Y3KOE nesee O, 8 MECTO sesee E. PoBHO B 0IHOM H3 CJIOB
oHH 00pa3yioT GecropALoK.

IIyre k pemennio. fcHo, YTO Y3IKHe MecTa co3galTcA o0mmMu OyKBa-
MH ¥, BO3MOKHO, HX B3ANMHBIM pacnogoxennem. B n. (a) E — eguncreeH-
uaa obnaa Hyksa. Cnesa or Heé BeTpeuatrorcsa Ovesel ¥, 3, K, H, M. Bee
ouu 6onsie 0, noaromy E = 6. Copasa or E serpeuarrea 6yksu C, T, A,

auauyur, E < 6. [oaromy E = 6, CTA = 789, M — mwboe or 1 go 5 (Hanpu-
mep, 9), Toraa ¥Y3KH = 1234 (octapmiuecsa mmpsl 10 BOGPACTAHHIO).

3amaua 5.3. ¥ Bacu ects gBa KyOmKa, Ha Ka)XXIyi0 I'paHb
KOTOPBIX OH XO4eT Hanucars ogHy us gudp or 0 go 9. Moxker
au Bacs rax HapucoBath nudpst Ha rpaHax, 4Tobbl momydniI-
CA «KaJIeHJapb»:

a) BeiOMpas oguH KyOuK MM BoIOMpas ABa KYOMKA U TIpHU-
CTABJAS UX JIPYTr K APYTY, HA BEPXHWX IPAHAX MOXXHO OBLIO
Obl MOJYVYHTE Ji0boe yneio ot 1 xo 31;

6) Beifupas nBa Ky6uKa W NpUCTABIAA UX IPYT K IDPYTY,
Ha BEPXHHUX IPAHAX MOKHO OBIIO OBl MOJYYHTE JIO0OVIO KOM-
dunauuio or 01 7o 317

(Ilepesépuymyr uugpy 6 Heawvsa ucnoavszosambs Kak 9,
a yugpy 9 — rax 6.)

Pemenne. a) MoxkeT, HanpuMep, Ha OJJHOM KyOHKe Hanu-
cadbpl nubps 1, 2, 3, 4, 5, 6, a na apyrom 0, 1, 2, 7, 8, 9.
Yucaa 30 u 31, ouesuaHo, coctaBasawTca. IIpH cocTaRneHENH
arboro gpyroro uncna Bacs cHauana BeiOupaer KyOHK ¢ muG-
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paMu e[MHHIL, a4 [I0TOM, €CJIM HAN0, KYDUK ¢ nu(ppaMu JecAT-
KoB. BoaMoKHBIe TH(DDPE! TecATKOB — 1 uau 2 — ecTh Ha obo-
uxX KyOHMKax.

6) He mosxer. [omyerum, uro moxker. Yrobwr Baca mor
cocraBuTk 11 u 22, undgpsr 1 u 2 po/xHbl O6BITE Ha 060-
ux Kyouxax. Ocraéresi BoceMb He3aNOJHEHHbIX I'DAHEH H BO-
ceMb IU(pP, 3HAUNT, 3TH IMU(PPE] BCTPEUAIOTCS POBHO 1O pPasy.
IIyere undpa a > 2 nanucana va ogHom kybure c gugpoin 0.
Tormna kombuHAIK0 0d COCTABUTH HEJb3A.

Iyre & pewenuo. Yncaa 11 n 22 cosparor yinee mecmo: HeoOXomH-
MOCTE HOBTOPUTHL LMGpsr 1 w 2, [Todewém ocTaBIIMXCA YMcen W rpaHei
BBEIABJJAET CJASLYIOILIee YIKOE MeCHio: HEIMOBTOPeHHE OCTANBHbBIX II.H[l}p.

a) Yneno 30 cospaér em@ ogHo ysxoe mecto: nudpbl 3 u 0 qonmus
OBITH HA PASHBIX KYDHKEAX.

6) Kombuuanun 03, 04, 05, 06, 07, 08, 09 coanawnT yikoe Mecmo: nudg-

pel 3, 4, 5, 6, 7, 8, 9 nomxue ORITH He Ha ofHOM KyOHKe ¢ muppoi 0.
Ho aT0o HeBO3MOMKHO, TAK Kak Ha APyroMm KyOuke Bcero 6 nndp.

3anava 5.4. MoxHO 1M pazpesaTh KBAApaT a) HA TPHUAIA-
TUYTOABHHK W OATH NATHYIOJLHMKOB; 0) HA TPHAUATHTPEX-
VTONBHUK U TPH AeCATHYTOIBHHKA?

Pemenne. a) Henwsza. Kamxnas
BEPITHUHA TPUATATHYTOALHHKA [0JH-
HA OJHOBPEMEHHO ObLITH M1H00 BEpIIHA-
HOH TATHYTOJIbBHHKA, JUO0 Bepliu-
HOH kBaapara. Ho y KBagpara n nga-
THYTOJBHHKOB BMecTe Bcero 29 sep-
LIHH.

6) Moskro, cM. puc. 17. Puc. 17

IIyte k pemennio, 3agaua obnerdyaercd, ecnn eé nepedopMyIHPOBATE:
MoxHO JH, a) OTpe3saA OT KBaJAPATA IATE NATHYIOJABHHKOB, NOJYYHTH
TPHAUATHYTOJIEHIK; §) OTpesad oT KBAaApaTa TPH HeCATHYTOJLHHUKA, NO-
JYHATE TPHALATHTPEXYTONBHHE? [loBosuBmINCE, GbIcTPO 0OHAPYKHM, YTO
V OCTAIMUXCH HacTeil MoayuaeTcs HeJ0CTATOUYHO MHOTe cropoH. OpHaxo
ysKue MeCTA U3 CTOPOH JeaaThk HeyAoDHO, NOCKOIbKY, CKameM, K 0JHOM
CTU[]OHE I'IHT"YFOJ]BHH“H MOMeT 1||]11MbIKllTb HECHOJIBHKO CTODOH TPHAILATH-
YrOABHHKA. A BOT BEPIINHEI TAK ¢ PASMHOKATHy Helbsa. [loaromy Bepiin-
HE TOHAUATHYTOIBHAKA 0 TPUALATHTPEXYTOMBHUKA — Y3KHEe MecTa, H nod-
CHEmM YaKux Mecm TTOMOTAET PENINTh 3A1a4H.
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3anaua 5.5. Kax nmocagurh AeBATH JePEBbeB TAK, YTODHI
noryuniock 10 npAMBIX DAJOB TIO TPH AepeBa B kaxaoMm?
Pemenne. Cm. puc. 18a.

Puc. 186

IIyTs K pemrennio. Jlerko NpUXOAUT B IOJIOBY NOCAJHTE JEPeBBA B BED-
IMHAX KBAAPATHKOB ceTKH 2 x 2 (cM. puc. 186). ¥BoI, mony4yaerca TOABKO
8 pagos. Henbaa a1y aToT npuMep YAYUINUThH, NepeIBHHYB HECKOJBKO Oe-
pesres? Hayuum yakue mecra ABYX poJOB.

1. [lepesbs, KOTOPEIE YYACTBYIOT B HAHMeHBIIEM Yncae pagos. K rakum
OTHOCATCH, B YACTHOCTH, AePEBLA, 0DBEAEHHBIE KBAADPATOM,

2. Te mecTa, rae gepeBo yuacTBoBaJo Obl KAK MMHMMYM B TDEX pAAAax.
JlBa TAKHX MECTA OTMEYeHbl KPYTAMH, 8 BOIMOMKHbIE HOBbIE PAJBI — IyHK-
TUPHBLIMH JIMHHAMH.

33}.'[3‘[ H I1JA CAMOCTOATEJIBHOTO pellleHHHA

3amaua 5.6. Pemuure pebyc
f1 + OH + OH + OH + OH + OH + OH + OH + OH = MBI

(kak 00BIYHO, pasHble GYKBBI 03HAYAIOT pasHble MubpPLl, OAU-
HAKOBBIE — OJHHAKOBELLE).

Samaua 5.7. a) MoxnHo 11 000HTH KOHEM BCe KJIETKH I0C-
KH 4 x 4, KpDOMe OJHOM YIJI0BOM, NOOBIBAB HA KAMKI0H KJIETKe
poBHO oauH pas? 6) Mo:EkHO 1 Taxk 000HTH BCe KJIETKH JOCKH
4 x 47

3anaua 5.8. a) MosxHo sau npeacraputh 2012 kak cymmy
MATH HATYPAJIBHBIX CJAaraeMbiX Tak, 4YT0OLI BCe HCIIOJNbL30BAH-
Hble HUdpPb! ObLIK pasanyubl? 6) A Kak CyMMy HIECTH TAKHX
cnaraemMeix?

3apmaua 5.9. IleTa B3AI AECATH MOCJENOBATENLHBIX HATY-
palLHBIX YHCEN, 3AMHCA] UX APYT 3a JPYroM B HEKOTOPOM II0-
pAAKe 1 noay4na uxcao P, Baca B3 ojMHEALIIATE ITOCHENO0-
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BaTeJIBHEIX HATYPAJBHBIX YHCEJ, 3AIIHCAT HX APYT 3a ApyIroM
B HEKOTOPOM TIOpAAKe U moayuuyg uuciao V. Morao am ciay-
YUTBCA, UTO P = V7

3amaua 5.10. a) Moo 1 Bcwo nmoBepxHOCTL KyGa okJe-
HTh TpeMA OYMasKHBIMH TPeyroJbHHKaMH 0e3 HaJoKeHMil?
6) A 4YeTHIpEMA TPEYTONBHHKAMM?

MosxHo Tak®xe HCNoAbL3OBATE 3anaun 2.2, 2.4, 2.6, 2.9, 3.2, 3.10, 6.3,
6.10, 7.5, A3, Ad, AT, A12, Al15, A18, A23, A24, A26, A28, A31, A32,

A35, A37, A38, Bl1, BT, B11, Bl4, B16, B20, B25, B30, B43, B44, B46,
C1, Ca, C6, C13, C14, C19, C21, C23, C26, D8, D9, D15, D16, D17.

OTBeTHI H pelIeHUs

Samaua 5.6. 0 +12+12+12+12+12+12+12+12 = 96.
8-0H < MBI < 98 (uucno MBI apysnauno, u u@psl B HEM
ne paeubl, moaromy MbI < 98). Torna u 8 - OH < MBI < 98,
noaromy OH < 12. 8naunt, O =1,aH =0 umm H = 2. Ho
ectt H = 0, to uncno MBI = § + 8 - OH 3akanunBanock OvI
Ha I — nporusopeune. 3Haunt, H=2,a A =Mbl - 8-12 <
< 98 — 96 = 2. TMockonsry mudpst 1 u 2 yixe sausgrel, A = 0.
IIyTh K pemreHHI0. ¥3KHM MecTOM Okaszanock caoso OH, samaroe men-
ay 10 u 12, aarem cnoso . 3aech NpULIIOCE NPEONOJETh UHEPUUI Mbili

AEHUA — MLl HALLIH €IHHCTEEHHOE [IeJI0e YHCJ0, 3aNNch KOTOPOro Hawi-
naeres Ha 0.

3anaua 5.7. a) Moxno, cMm. puc. 19a.

Puc. 19a Puc. 196

6) Henbasa. Pasggenum xpailHMe KJIETKH HA MIECThH TPy
(oBbo3nauensl pasHeIMH OykBaMu Ha pHc. 196). KoHs Moxer
HepeTH ¢ OJHOH IpyNIsl HA APYIVIO TOJLKO depez ofHY M3
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[eHTPATBHBIX KaeTok. Jlnsa uiectu rpynn Hajfo He MeHee ITATH
nepexogos, a ]:[EHTDEUIEHBIX KJIeTOK TOJBKO YeThIDEe.

Ilyte k pemenuto. §) [lepBoHAYAILHO YiKUM MeCMOM KAXKYTCA yIJO-
Bble KASTKH: M3 Ka)KI0il MOMHO MOMTH JHIIL HA ABA I0JfA, a4 U3 0CTAJbL-
HBEIX — HA TPH HJIH Ha 4YeThipe. Ho 0coOBIX orpaHMYeHMIl aTO He HadT.
[TpucMoTpeBIIKCE, 3aAMETHM, 4TO AKO0N X0 N3 YIJa BeIeT B OJHY M3 LeH-
TPANbHBIX KJAeTOoK. A M3 Apyrux Kpainux waerok? CraprosasB M3 OJHOH
H HEe 3aX0Jf B LEHTP, MOMHO 0DOlTH udersipe Kaerkw ud sBocemu. Torga,
Pa3ennB BCe KpalHHe KJETHH HA [IeCTh FPYII, HAXOAHM, YTO YIKUM Me-
CHLOM CAYIAT YeThipe LEHTPAJNBHBIE KJIETHH.

a) OTH xe coodpaskeHus MIC YepejoBAHNe [BETOB IIOMOTAIOT CTPOHTE
npumep. Beuay uepenoBaHuA IIBETOB HAJZO HAYATE ¢ TOTO I[BETA, KOTOPO-
ro foJbine (3geck TOT LBET, YTO B MEHBINHHCTRE, CAVIENT YIKUM MECTOM).
Enié yepelyloTcA TPYNNbl H LEHTPAALHBIE KAETKN, HPH ATOM Ipymn 6oas-
ure, YeM HeHTPaNbHEIX Kaetok. Iloaromy Hajgo HauaTh ¢ Kakoii-To rpyn-
MBI ¥ NPOXOAUTH KaMAYI0 IPyniy noiHocrsio. Ho Torga yriosble KAeTKH
COCEJCTBYIOT ¢ IIEHTPAJBHBIMH KJETKAMH OJHHAKOBOTO [BETA, & YeThIPex-
KAeTOYHEIe PPYNILE — ¢ KJAeTKAMM pasHoro neera. [losTtomy ecom BeInm-
CATH TOILKO I[[BeTA HeHTPAILHLIX KJALTOK B NOPSAAKEe OPOXONIEHHA, TO I[BET
cMeHHTCA He Oosee ByxX pas. [IpuMep HA PUCYHKE COOTBETCTBYET MOPAAKY
neeroB BBYY. Eng oauH npaMep MOMHO OOCTPONTE, ECJIH HBETA CJAEYIOT
B nopsagke BYYEB,

3anaua 5.8. a) MosxHo, Hanpumep, 1970 + 23 + 5 + 6 + 8.

0) Henbasa. 3aMeTuM, 4TO €CIM HCOOJIB3OBATE IO Pasy Bee
oH(@pPBE, TO cymMMa OM@P genurcda Ha 9, HoaToMy H CyMMa
uucesn geauTces wa 9 u, amauur, He papHa 2012. HMrax, ue-
[I0JIE30BaHO He Oonee neBaTu nugpp. Ho Torga cpexm cnara-
eMBIX HeT ABYX OOJBIIUX (TPEXBHAUHBIX WA 4YeThbIpEX3HAY-
HbIX), HHAYE HA IIECTEH CJIAraeMbIX He XBaTuT udp. 3HAYHT,
eCcTh POBHO 0JiHO OoJbInoe ciaraemoe N, H 0HO, OUeBHIHO, Ue-
TBEIPDEX3HAYHO (HEade cymMma MeHbIIe 2012). OcranbHEIe TATH
craraeMeIX OfHOSHAYHBI. Yueno N nauuHaercs Ha 1, mHAdYe
ono He meHbmre 2013. Cymma B paspsAfe eMHWI, He OoJee
9+8+T7T+6+5H+4 = 39, saauur, N = 1973. Ho Torma
cyMMa nudpp B padpAgax THICAY, COTEH M IeCATKOB HE MeHee
1+9+7 = 17. Ilpu cioKeHNH CyMMa B PaspALax eJHHHUI
nobasnaerca & 1970 mam x 1980, To ecTh oHAa He MeHee 32.
Tem caMbIM CyMMa BCe€X HMCHOJL30OBAHHBIX IH(ppP He MeHee
17+32=49>0+1+ ... +9.
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IIyts ¥ pemenutn. B n. (6) yixoe mecmo — Hoaumuectso nudp B cha-
raeMeiX, UTO QAT OLEeHKY H4 cyMMy HenoassoBaHHbiX uudp. CoBnajenune
OCTATKA OT JiefeHua HA 9 y uMela ¥ ero cyMMel nH(p N03BOAAET HE TOMbL-
KO OPAHMYMTEL 4UE0 UHdp, HO W Y3HATH BLIKMHYTYH UUdpy aro 4.
B 1. (a) mocse 3T0T0 BEIYUCAAIOTCA He TOALKO THOPE! THICHY H COTEH B HOME-
IIOM CJIATAEMOM, HO TAKMKe cyMMa nudp d B paspsaje SeCATKOB B CYMMA
uudp ¢ B paspajge equant. JdefcTBUTENRHO, OHH VAOBIETBOPAIOT VPABHE-
HUAM d +e = 31, 10d + e = 112,

3agaua 5.9. Orser: morso. Hanpumep, Bacs Beinncas duc-
ma or 1 g0 11 B Takom nopagke: 3, 4, .., 11, 1, 2, a Ilersa
Bbinmcan 3, 4, ..., 12,

IlyTs & pemennio. [Ipumep moxxHO HaliTH M3 Takoro Habmogenus: Bacs
MOMET YBeIMYHUTE KONUYerTBO Yices, He MeHAA KonudecTna nudp, aame-
HOM HECKONBKHX ¢ IMHHLIX» YMcel B koHle paga Iletnm Ha cTonbko e
MIKOC OJHO «KOPOTKOe» B HAYane, KoHKperHo: samMeHuM k uncen u3 k + 1
guara Ha k + 1 uncao u3 k sparos. Yke gua k = 1 aro cpabaroisaer, npu
3TOM VIAJNEHHOE UUCI0 HauMHaeTca Ha undpy 1 wiu 2, sHauuT, nofaruTCH
gucno 2 uan 3.

3anaua 5.10. a) Henpza. Cymma yIjioB IpH Ka)KIOH Bep-
muHe Kyb6a parua 270°. Ilosoromy BepmuHa Kyba He MomeT
OBITH HAKPBITA BHYTPEHHEH TOYKOIl TPEYyroJbHHKA: VIO «BO-
KpyT TouKH» paBed 360°. BepiuuHa MOMeT TomacTe B TOU-
KY HA CTOpPOHE TpeyroJbHHKAa. Torma aTy TOYKY MOMKHO CUH-
TaThE BEPIIHHON pasBEPHYTOrO yrJja, NoaToMy IpHJerawmias
K TOYKE 4acTh TPEYIroJbHHKA HakpblBaeT B cymme 180° yriioB
¢ BepIKMHaMH B BepliHHe Kyba. Ené onHa cTopoHa He MOMKeT
NPONATH 4Yepes Ty e BepIIHMHY, TAK KAK TOTAA HAKDBITO Obl-
mo 6ur 180° 4 180° > 270°. OcranbHble Yribl OpH BepHIHHE
Kyba B cymme gawT He MeHee 90° ¥ 1ommHB 6BITH TOKPBITH
TOJABKO yIJIaMH TpeyroJbHuKoB. OQHAKO IPHU BOCEMH BepLIH-
HAX HAJ0 IMOKPBITh Kak MUHUMYM 8 < 90° = T720°, a cymmMma
YIJIOB TPEX TPeyroJsHMKOB paBHa 3 x 180° = 540°. 3uauur,
TPEX TPEYIroJLHUKOB HE XBATHT.

6) Moxno. IloBepxHocThL Kyf0a MOMHO MOKDBITH ABYMA
NPAMOYTOJIBHHKAMH 3 X 1 — KayKAbI# IOKPOET II0 TPH I'PaHu.
Paszpesas xaxapiii 13 OpAMOYTOJBHHKOB UATOHAJNBIO HA JIBA
TPeyroJdbHHKA, MOJYYUM 4 MOKDBIBAIIIUX TPEeYIroJbHHEKA.
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MyTes ¥ penieHH0. YTkl TIPH BePIIMHAX Kyba — HATDANIHBAIOIIHECH
KaHIWIATHL HA Y3KUe MECmd.

Hneomorusa

TIpu nocTpoeHHM, KAK HU CTPAHHO, NPHXOANTCA GOpPOTHCA ¢ HM3OBIT-
koM csoboasl. Korga BapuaHTOB MHOTO, TPYAHO YramaTk, KakoH npusemér
K ycnexy, a Kakoii sapefér B Tynuk. Mecra, riae ¢cBoGoasl MeHLIE BCETO, H
HA3BIBAIOTCH [3KUMU meemamu' . Yaobuo to, 4To o ¥3KOro Mecta GEIcTpee
AOATH 10 NPOTHBOPEYHA WJH Jerdeé NOCTPOUTH 3AMETHBIH KYCOK BO3MOMK-
HOH HOHCTPYKIMH.

Yakue mecta MoryT 6bITh pacnonoseHs ¢ Kpatw. Ho riasnad ux cBAsb
¢ NPUHYLAOM KPAUHezo — 3TO MMHHMYM cBODD/LL.

Ecnm yskue mecra "e Gpoecawrcea B riasa, nonpodyiiTe HAWTH Kakoe-
HubyIb CBOHCTBO HOHCTPYKILMM B 11€JI0M. 3TO YMEHBIIUT CTENedb cBoboAb!
H [MOMOMEeT Y3KHM MecTaM NPOABHTEHCA.

B sanavax Ha HepaBeHCTBO H HA OLEHKY +IIPHMED Y3KHUM MECTOM MOMET
OBITH M TPYIINA H3 HECKOJMBKHX 3/18MEHTOB KOHCTPYKIINK, HHOTIA «OTHAJIEH-
HEIX#» IPYT OT APYTa (CKa)keM, Bee ABepH BaroHa). BelABIeHMe TAKHX rpynn
H MOACYET UHCIA MIeMEeHTOB B HMX MO3BOJAET TOJVUNTE OLIEHKY, KOTODAA
pelnaeT 3agavy WiIH JIaéT NPOABHKEHHE B pPelleHHH,

'Cu. [3]
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3ausatue 6

Ocnabnenue ycaoBmMi

Jlyuiiie CHHMILA B PYKaX, YeM KYDaBJib B Hede,

3aeck MBI ONATH OYAEM YUUThL IMTKOABHUKOB CBOANTE CJOMHYIO 3a1aqy
K GoJee NErkoil BenoMoraTenbHo sagavye. Ha aTor pas yuum cTpoRTE €107
ﬂylﬂ KUFICTP?HU.H!D B HECHOJMBKO IIATOB, IPDOX0OAA Heped O4HY HMJIH HECKOIb-
KO MPOMEMYTOYHEIX KOHCTPYKIMIL. Em@ yuum HCnogb30BATH ABA SA3LIKA
napajielbHO: HHTEHCKHI 1 MaTeMaTHYecKHil.

3aHATHE AVYIIEe HOCTPOUTE KAK cepuio obeyxaeruii. lna npoeteix 3a-
mau ato Oyaer coeMecTHoe ofcyKiaeHMe HAlAEHHBIX IIKOJILHHKAME pele-
HHil. 118 c0MHLIX — COBMECTHOE ¢ YUHTeIeM pelleHue, rje o0cyKaaercs,
Kak BeIDMpaTh chaeayouil mwar. B npouecce odoy¥AeHUH HAJ0 MOKA3aTh,
KAK MePeBOJHUTE C JHUTeHCKOro A3kiKa HA MAaTeMaTHYecKnid u obpaTHo.

BoT npaMepHBIE TEMEBI J0A 00CYIRIEHNIE.

Jom, NpErOAHBIA AJA MHJIbA, CTPOAT HE CPA3Y: CHauasaa BOIBOAAT KO-
pobKy, a OKHa, ABepH, OTJeJKY A0DABIAKT NOTOM. JTOT NPHEM HA3BIBAGTCH
noCHeneHHoe KOHCMPYUPOSatlie: CIAOMHBII HPUMED CTPOAT 3a HECKOJLKO
[IATOB, MOAYYAS [ENOYKY BCIOMOPATENBHLIX KOHCTPYKIHA (3azomosokx).
Ha kammom 1mare ouepejHad KOHCTPYKIMA JAyvidemcs A0 CHeiyioue.
A wax npaBunbHee BeIDMpaTh 3aroToprn? Kakumu cpoiicTBaMB OHM A0~
Hkl 0bmajgars?

HcKoMy0 KOHCTPYKIHIO CI0MKHO HAHTH H3-38 CAHIIKOM XKECTKHX Tpe-
GoBaHmWii. Ya00Hee CTPOHTEH 3aroTOBKY, TA€ TpeGOBAHHA YIOBJETEODEHBI
JHImbs gacTugHo. OCTaBAAEM NPUHLUNUAABHBIE YVCIOBHH, OTKAZBIBAEMCH
wian ocaabnsiem mexxuveckue. [lonpocure onpenesnTh, KAKHE NMEHHO
}'I'_'.J'II:IBHH B TOM HJH HHOM pBLL'IE']{H}’{ OKA3AJHCH UPHHU.HHHEJ]BHI:IMH, a Ka-
Kue — TexHuyeckumu. Kak mosxkno ObUI0 J0rajaThes MMEHHO TaK paaje-
JIUTh YCIoBHAT

3amaua 6.1. a) [IpuaymaiiTe Tpu pasjHYHBIX HATYPAJIBHBIX
YHCIA TAK, 4TOOBI KasJoe AeTWJIOCh HA PA3HOCTE IBYX APY-
rUX ¥ Bce pasHOCTH ObLIM pas/jmyHBI; 0) TO ¥e, HO BCe YHCJA
6onpme 100; B) To e, uTo B 1. (6), HO BCe PA3HOCTH MeHBIIE
CaMOro MAJEHEKOro M3 yuce].
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Orsert: a) 1, 3, 4; 6) 1000, 3000, 4000; B) 121, 123, 124.

Ilyte k pemwennio, a) «Kax taxkoe moxer OulTh?» CaMble MaleHbHHE
pasHocTH — 310 1, 2, 3, CamMble MaJleHBKHE YHCJIA C PASHOCTREIO 3 — BTO
1 u 4. Mexkay HuMME Hago BeTaBuThk 2 nap 3. Bropoli BApDHAHT DOAXOTHT.

0) Murynnusa AoasHA NOACKA3ATEL, 4TO YCJIOBHE «BCe YHCJIA GoMbIme
CTar TEXHHYECKOE, OT HEro MOMKHO 8PeMeHHGO OTKABATHCA. 3aMETHM, 4TO
eeM BCE YHEAA YMHOMKHThL HA OJHO H TO JKe YNCA0, TO W PA3HOCTH YMHO-
d#areda Ha TO e yHeao. [IpH aToM OHM OCTAHYTCH PAJHLIMHE H JeJIHMOCTH
coxpaaurea, Orser nonyuen ymuoxennem ua 1000,

B) ¥YMHOMATEL SANDPETHIH... KaK ellé MOdHO VBEJIHYHTE BCe ducaa? —
ITpubaBuThk oo U To ke yueao. Torga Beqk pASHOCTH He HAMEHATCH...

3anoMHHTE TMPHEM: HENOJIHOUEHHbII TTPUMED MOMHO HCIOIL30BATE KAK
3ATOTOBKY JJA MOCTPOEHHA ROAHOUEHHOZ0,

3amaua 6.2. Paznoxure 999 opexos Ha YeTbipe KY4KH pas-
HOPO paaMepa, HO TaK, YTOORI Mible MBe KYUKH OTIWYATHCH
He Doablle yeM Ha 4YeThipe opexa.

Oteer: 248, 249, 250 u 252 opexa.

Myre ¥ pemenuro. Ecnm OBITATBCA [OeJHTE NOPOBHY, TO Bhliimer
o 249,75 opexa — yBH, He nenoe. I[lonpolyeM OKPYIIHTE: TPH KYYKH
no 250 u ogaa wa 249 opexos. Ho opuHakoBRIe KYUKH 3alpemnieHsl... Jlan-
Ho, mepefpocue 2 opexa ua 0HOH M3 HHUX B APYIYIO, HOJYYHM BMECTO HHX
kyukH ¢ 248 1 252 opexamul

Koumeu'rapnii. Kak BujauM, TexHUYeCKHMH OKA3AJHCh YCIOBHA O Ie-
J0OM HHce OpexXOB B KYHKAX B O pasuoﬁ YHCAEHHOCTH KYUeK,

3agmaua 6.3. MosxHO JmM, He oOTpbIBas
KapaHgama or 6yMard W He NPOBOAA JIH-
HUH JBaXKAbl, HAPHCOBATH M300paKEHHVIO
Ha puc. 20a Gurypy, ecnu mepeceKaThb yie
HapucoBaHHBIe JHMH Heab3da? (Kacarbes
MOFKHO.)

Otser: moxHO. Hanpumep, cm. puc. 206.

Puc. 20a

IMyTs k pentennio. Buelnnuii KBajpaT MOKHO 0B60HTH ¢ dwboro mecra,
Hu4gero He nepecexadn. ITosromy oT ero 0bxn/la MOMHO EpeMEHHO OTKABATH"
e, OGecreruM kBaapart (em. puc. 208) u noxa 3adygem npo "wero. Hayuum-
cA 00xXoguTE ocTaBmIVIoCcH Gurypy. OrkaskeMcs ellé oT 3anpeTa Ha caMomne-
peceuenusa. Toraa Gurypy Herpyauno oboiitn mo mapmpyty GDEBCHAF.
ITpn arom BOIHUKHYT caMollepecedeHHA B BeDIIHHAX HEHTPAJIbLHOI'O KBaJ-
para. Or HHX HeTpyAHO M30aBUTLCA, M3MEHHB HampaeieHHe ofxoma yr-
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MOBRIX TPEYTOJBHMKOB, A4 TAKMKEe MOMEHAB NOpPAAOK obxona orpesakos GK
u KF. K nonyuennomy o6xoay besz camonepecedeHuil nodbapum obxox eHer-
HEro KBajipaTa 1o YaCcOBOW CTpPeNKe, HAUHHAA ¢ Toukn F,

1/ +F

C D
Puc. 2006 Puc. 208

3agaua 6.4. MoXHOo 1M pa3pe3aTh KBaJpAT HA ABA MeHb-
IMX MHOI'OYTOJBHHKA TAK, YTO0BI OTHOLIEHHE MX IJIONiafei
OBIJI0O HEe MeHBINEe 2, a OTHOIIEHWe INEPHMEeTPoB — He (0Jb-
we 1/2? (F'paEuua MHOTOYIroJAbHHKA AOJKHA OBITH 00HOU 3a-
MKHYTO JloMaHOH.)

OtgeTt: MoxxHO, cM. puc. 21.

Pemenne. ¥Yno6HO pesaTs M BeCTH MOACYETHI AJA KJeTYa-
Toro kpaapara. Jlocrarouno B3saTk kBaapar 11 x 11. Ilnomazns
cepoit wactu 39, Gemoit 82, 2-39 < 82. Ilepumerp cepoit ua-
ctu 80, Gesoit 38, 2-38 < 80,

Puc. 21

IIyte k pemennto. Manasa nnomaies He o0A3aTelbHO 03HAYAET Malbklii
HmepuMeTp: MUrypy MOMRHO CAENATH AJIHHHOI, HO yaroit (cp., Hanpumep,
¢ 3agaqeii 1.2). OcnaGum yenoBudA: He 6ygem TpefoBars, yTobs! yacTu HuIIN
MHOTOYTOMBEERKAMH. Toraa BEIpeKeM HeHTPAJTBHEIH KBAJAPAT ¢ MI0MALLIO,
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OIM3K0H K naomaiy uexoaHoro, OcTaHeTcsa VSKAS KBAAPATHAA KAEMHEA,
e€ mepuMeTp #BHO OOMBIIe VIBOEHHOTO NEPHMETPA BHIPE3AHHOTO KBAJpA-
Ta, YTobE IPEeBPATHTE KAEMKY B MHOTOVIOILHUK, ¢pPA3ODBEM» €€ B OJHOM
mecTe, NPHOABHB OTOPBAHHBIH KYCOUeK K lLeHTpaNbHOMY KBaapaTy. Ecan
KYCOYeK Mal, TO IIOMagH H MePAEMEeTPE! TOMe UIMeHATCA MAJ0 N HYZKHBIe
HEpPABEHCTBA OTHOLIEHHI COXpaHATCA.,

3anaua 6.5. [ToacTaBeTe B 3HAMEHATEIH BMECTO 3BE3I0UYEK
pasJIMYHbIE HATYPAJbHBIE YMCIa, 4TO0bI paBeHCTBA OBLIH Bep-
HBEIMH:

1 1 1
a)—+a:1+—:
* * * *
1 1 1 1 1 1 1
0) - +-+-+-==-+-+-.
* * = * * #* *
1 1 1
OTBeT: HANIpUMED, a)ﬁ+§' E+1’
6)
L e S
210 140 105 84 420 70 60
HIHA
1 1 1 1 1 1 1
— 4+ — 4 = R

360 180 90 40 120 72 45

Hyrs k¥ pemenmio. IlpegeraBum, uto Apobn yixe HaHAeHB! H MBIl HX
CHAANEIBAEM, TDHBeNA K obmemy zxamenarento. Torga cyMMEl 4YHCIHTE-
seii 1o HB ORITE pABHBI 3aMeTHM ellé, YTO BCe YHCANTENN JeAT obmui
3HAMEeHAaTeNb.

a) Brifiepem yuesio, ¥ KOTOPOTO MHOTO JeTHTENEH, 1 HAHAEM cpeln HHX
JIBE HApE! ¢ OAMHAKOBOH cyMMoil, S3anumeM UuCI0 B 3HAMEHATENN, A Teau-

1 4
Tend — B uxcnuarenu. Ham NpHMep NoJy4YMJICH H3 PAaBeHCTBA E + ﬁ =
2 3

12 12°

6) MoxHO MOCTYIKMTL, KaKk B 1. (a), HO ecTh ¥ Oosee obmmii moaxoa.
Haiiném ceMb pasHBIX HATYPAJALHBIX YHCEJ, PA3DUTHIX HA /IBe PABHBIE CYM-
Mul, Hanpumep, 14+6+47=2+3+44+5. Ux noctaruM B uncauren. Ho rae me
B3ATE TAKOMH o6NMil 3HAMEeHaTEeNh, YTO0OR Bee oHM coxparuinnes? He mpo-

E 4 1 6 7 2 3 4 5
onema, poaeMmem ux HOK! IMoxyunm e + s T aw = T T T
OTKV/AA CcleayeT nepsslil npumep. Bropoil npumep noaydaercd U3 paBeH-
crBal+2+44+9=23+5+ 8 (9re yucna gaior mensinnii HOK).
3anomunTe NpHéM: NOMHOMEHHE Ha TMOAXOAANEe YHCIO JACTO CBOJAUT
pafory e apobamu Kk pabore ¢ nensiMu yncaamu. Takol npuéM — npomop-
HOHAIBHOE U3MEHEHHE PABMEPOB — YACTO HMCIOJL3YETCH M B NeOMeTPHH.

Tam ero HASLIBAIOT Memod nodobus.
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3agauu AJs CAMOCTOATENbHOI0 penieHHA

3amaua 6.6. Cnokure M3 YeTHIPEXKIETOUHEIX
¢urypox, Kak Ha puc. 22, rakywo xe Gurypy, HO
¢ KJIeTKaMH BoabITero paaMepa.

3anaua 6.7. 28 — 256 — 128 +64+32+16+8+ Pmc. 22
+4+4+2+1+1 (3mech Bee genuTean yuciaa 256 serpe-
YAKTCA POBHO IO pa3y, NOBTOPAETCH TOJbKO 1). AHAJIOIHUYHO
2" npezcraBnAeTcA B BUJe CYMMEI 11+ 1 ¢Boero JeIuTeNs ¢ mo-
BTOpOM caaraemoro 1. Mcnoneaysa Takoe npeacTapieHHe, [IPH-
AyMaiiTe YHUCJI0, KOTOPOe MOJKHO NPEeJCTABHTE B BHIE CYMMGI

a) NecATH €Tro pa3MUHBIX JeJIUTEeNeH;

6) cTa ero pasIHYHBIX AEJIHTEIEH.

3agaya 6.8. OrMerbTe Ha MIOCKOCTH INECTh TOYEK TAaK,
uTo0BI HA paccTOAHHHM 1 OT KaKIoil HAXOAHIHCE POBHO TPH
OTMeUYeHHbIe TOUKH.

3anaua 6.9. a) arsl 16 oqUHAKOBEIX MO BHAY MoHer. Ma-
BECTHO, YTO CPEflM HUX ECTb POBHO JiBe QajbliHBbLIE, KOTOPhIE
OTIWYAKTCH OT OCTAJNLHBIX 10 Becy (HACTOAIIME MOHETHI paB-
HEI [10 BECY APYT APYry, H (QaJIbLIMBbie MOHEThI TAKIKEe PABHDI
10 Becy ApyT apyry). Kak pasfenuTs Bce MOHETHl Ha JIBe PaB-
HbI€ II0 BECY KVYKH, clejaB He Dojiee TPEx B3BEINMBAHHH Ha
YaAIIeYHBIX Becax 6es rupn?

0) Ta ke sagaua gaa 14 mMoHer.

3amaua 6.10. PasbeiiTe KBagpaT HA TPeyroJbHUKH Tak,
yTo0BI KAMKABIA TPEYTOJNBHHK IPAHMYHI POBHO C TPEMHA IpPY-
FHMH TPeyroJbHHKAMH IT0 OTPe3KY HEeHYJAeBOH AIHHBI.

MomHO TaK:;ite HCIOoJL30BATE 3afaun 2.9, A4, A5, A6, A10, A16, A22,

A29, A36, B4, B13, B15, B23, B28, B32, B33, B36, B38, B46, C4, C8,
C17, €22, C24, C30, D4, D6, D13, D15, D16.

OTBersl H pemeHHus

3anaua 6.6. Cm. pue. 23.

IIyTs K pemiennio. ParTHdecKH HAM HAZO GHIYPKY OOMbIIETO pasMepa
paspesaTh HA PABHEBIE MeHbInHe, Ha Takue 3aMBICIOBATBIE YACTH MBI PE3aTh
noka He ymeeM. OcrabHM VelI0BHA: HA KaKAe QUTYPKH MEI PE3ATE yMeeM?
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— Jla Ha KBAJIPATHKH. A He MOJYYUTCA JH PA3pe3aTh Kakoii-Hubyas KBamt-
paTt Ha ykasadHwsle ¢urypen?! D710 Bek BcE paBHO UTO M3 (PHIYPOK COCTA-
BiTE KBaapat. — Hy aa, ksagpar 4 x 4 cocTaBUTh YAadTCH..

PRERE
maE

ESnEesEnE

i ) I
gmps

Puc. 23

Banaua 6.7.a) 768 = 376 +192+96 +48+24+12+6+ 3+
2 + 1. 910 paBeHCTBO TMOJyYeHO U3 Takoro: 768 = 3 - 256 =
—~3-128+3.64+3-32+3-16+3-8+3-4+3-24+3-1+2+1.

©) YMuoxuM pasercrso s 2°° nounenno ma 3. Moryuum
npencraprenne uncaa 3-2% B Buge cymmer ero 99 genmreneit,
rje ciaraemMoe 3 BCTPETHTCH JBAMbl. 3aMEHHB IIOCJELHION
TPpOHKY Ha 2 + 1, TONYUYHUM CYMMY €Ta JeJuTeNe.

Ilyre k pemenuio. Ham ABHO JAHO ¢ HETIOJTHOUEHHOE peHIEeHHes». ¥ MHO-
AHB DABEHCTBO HA J'.IIDF]DE YHCIO, MBI CHOBA DDHY‘{EIM HenoJHOOEeHHOoe peme-
uue. Ho YV VMHOM¥eHHOro 4y4ciaa AEJ'IHTEJEfl CTalo 6U.|'IbI].IE, JHAYHUT, MOABHI-
CH IAHC 38MEHHTE l'lOBTO]JHBll.I.H]-"'ICH AeJIHTe/Ib Ha CYMMY JABYX MEeHBIIIHX Je-
.‘I}ITe.‘IEﬁ. E{:,T[H, HANPDHMED, MBI YMHOMAITH HA HE‘[#TH(}E YHCIO, TO 'reneph
cpeay ciaaraemelx Her genwreneit 1, 2, 4. Orauyuso, MBI JOCTHTHEM LIEJH,
ecay HCMoAbaveM B kKadecThe MHoHTena 1 + 2 umm 1 + 4. Tark mox=HO
« VIVHILHTE H NOJHOLEHHOE pPEINeHHEe: 3a CUET 3AMEHBI VBEJIHYHM 4HCIO

caaraeMelX Ha 1. A NOCKOJBKY «VAVUIIEHHe» MOMHO ONeJaTE MHOI'C pas,
H3 Tpé‘:x CJAaraeMelx MOMHO COelaTh CKOTERKO YTOJOHO.

3amaua 6.8. Cm. puc. 24. TpeyronbHHKH
HA CTOPOHAX EeNMHHMYHOIO KBaJpaTa paBHOCTO-
pounue. Paccrosinune mMemay BePXHUMH BepIiIu-
HAMH TPEYTOJBHHKOB PABHO 1, MOCKOJIBKY HHMK-
HUH HoJy4daeTcs CABMIOM BepXHEro RHH3 Ha pac-
croaane 1. M3 Kam oA TOUKHM BBIXOAUT MO TPH
eAMHHYHBIX OTpesKa K Apyrum touxkam. s nap Puc. 24
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TOYeK, He COeJUHEHHLIX OTPe3KaMH, PAccToAHHNE fABHO DOMIb-
e ujaH ABHO MeHble 1.

Ilyre k pemennio. Jlerko mocTpouTs IWECTH TOYEK TAK, YTODBEI HA pac-
eToAHUK 1 0T KaKA0H HAXOANINCE POBHO d@¢ OTMeYeHHBIE TOYKH: JOCTA-
TOYHO B3fTEL JBA PABHOCTOPOHHHUX TPEVIOALHUKA JANEKO APV OT ApPYra.
A Kak JOOHTECA, YTOOB! OT KaMA0H TOUKH HA paccTOAHMH 1 ObLIa elé ogHA
TOYKA Apyroro TpeyronsEHKa? Hano oiuH TpevroNeHNE TOIYVYHATE U3 APY-
roro ¢ABMrom xa paccmoarue 1, Ipasaa, Hago TPOCIEINTE, YTOORI He CaV-
YHI0CH COBIIAACHMSA BEPINHMH WK JHUIHHX paccrogani 1, ¥Vbegurecs cami,
YTO AJIA CABUCA NOA0HAET M000e HaNpaBieHHe, KpoMe TapaiieNbHEIX CTo-
POHAM TReYTroJLHHKA.

3anaua 6.9. a) [Ipn xka)xk10M B3BelIIMBAHUH OyAeM KJACTh
Ha Becel Bce 16 moner. MsHauanpHO ¥ Hac ecTh OJHAa Kyda,
B KOTOPOH ecTs JBe (panbiinskie MoHeThl. CrenaeMm U3 Heé na-
PY Ky4 [0 BoCceMb MOHET H DA3J0KHM HX HA PA3HBIE YAIIN
BecoB. Eciau (hansImMBKM nomanu B pasHble Ky4H, To Oyaer
paBHOBecHe (M 3aja4a pelueHa), a IPH HePABHOBECHH MbI 3Ha-
eM, 4T0 obe (hankIMUBKN OKAZANMHCE B OZHOI M TOH Xe Ky-
ye. CHHMEM Ky4YH € BeCOB W PasobbéM Ka)KAYI0 Ha OBE YeT-
pépkH. IlonoxuM cHOBA Bce MOHeTHl HA Bechl, NTOMeIlas Mo-
JIOBHHKH KaXI0H BOCBMEPKH HA pasHble yamrn. Ecim paBHO-
BeCHe, TO BCE XOpOoIlo, a ITpH HEPABHOBECHH MBI 3HAaeM, UTO
(dalblIHBKH OKA3AJMHCH B 0JHOI ueTBépKe. Pa300beéM ueTBEp-
KH Ha Iaphl ¥ CHOBA NMOJOMHM MMOJOBHHKY KaXJ0H YeTBEDKHA
Ha pasHble yaiuu. Ecau nmonyuyuiam paBHOBecHe, TO BCE XOPO-
110, & IPM HEPABHOBECHW MLl 3HaeM, 4TO (palbINNBKH OKaaa-
JHACk B ogHo# nape. [lo ToMy :Ke NPHHIMNOY PAa3JIOXHUM MO-
HeThl HAa YallM [JIA YeTBEPTOro B3BELIWBAHMA, TOJBKO MNPO-
BOJHTE €ro He HAMO: HA 3TOT pa3 (parskINTMBKH HABEPHAKA Ha
pasHbIX Hallax, 3HAYUT, JOJKHO HACTYIIHTE PABHOBECHE.

6) Kak u B 1m. (a), OyaeM B3BeNIHBATH KAMIBLIH pas Bce
MOHEThI H Ilepej KasKIblM B3BeIIMBAHHMEM VIBAMBATE YHCJIO
KV4, JIeda KaxIyio CTAPYIO Ha TTapy HOBBIX. MeToa nmorpebyer
JHOIL HeDOJBINOr0 YTOYHEHHMA. A HMEHHO, eCJIH B CTAPOl Ky-
ye UMCI0 MOHeT HeudTHO (HAIpHMep, T7), TO JeIHUM €8 «IouTit
NOMNOJIaM»: TaK, YTODbI YHMCJIO MOHET B «IIOJOBHMHKAX» OTJH-
yajock Ha eguHuANy (7 = 3 + 4). IIpH aroM 13 nDepBoi HeuérT-
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HOW KYYH TOAOMKHM MeHBIIYVI0 MOJOBHHKY Ha JIeBYIO dYally,
a DOJIBIIVIO — HA [PABYIO, CO BTOPOH HEYETHON Kydel moCTy-
nmuM Haobopor u T. . [TocKOMTBKY UHCIO0 HEUETHLIX KYY Yém-
HO, Ha HalllaX OKAaMXeTcHd [OPOBHY MOHET.

B peayabTaTe npu nepBoM B3BEUIMBAHUM Y HAac OVIyT
Ha KaxkJoH 4yalle Ky4uM II0 CeMb MOHeT, IpH BropoMm 3 + 4, npH
TpetheMm 1+ 2+ 2 + 2. B cayuae Tpéx HepapHoBecuil obe QaJib-
LIMBKH IIO-NIPEKHEMY OKA3bIBAIOTCA B OJHOH Kyde, M HOCJE
MocJe{HEro B3BEIINBAHUSA HX MOYMKHO DyAeT rapaHTHPOBAHHO
PasIOMHUTE 10 PAa3HBEIM Yalllam.

ITyTs K pemenuto. a) Haesa «iefiedus Ky4 [0H0AAM» J€PKO YCMATPUBA-
£TCH, eClIH CHAaYala PellHTE 3alaqy LA qe-rup&ix MOHEeT 38 OJHO B3IBeIIN-
BAHHE, a4 3aTeM JJIH BOCEMH MOHET 38 JBa B3IREINHNBAHMA.

6) IIpyn meHbIIEM YHCIe MOHET HE TMONVUHTCA AeIHTE KamIVIo Kyuy
Ha gBe pasuuie dacti. Ho oo u #e npunuunnatexo, Bam#o, yrodbl pas-
MeD KVY YMeHBITAMCAS OBIJ He MeHbIe BOCBMH, 3ATEéM HE MeHEIIIE ‘IETblpéx

nT.g A PABHOE YHCJAO MOHET HA Yallax MOMHO 0DECIIeUUTL M CJAOHEHHeM
MEpABHbIX KYY.

3anaua 6.10. ITpumepoB MHOIo, ABA NPHBEAEHEL HA DHC.
25a—-6.

Puc. 25a Puc. 256

[yre & pemennto. [Ipin nonelTHe MOCTPONUTH NpHMep OOBIYHO BOSHH-
raer npobnema: Kakoit-ro rpeyroasHuk T rpaHuudT MeHee "WeM ¢ TpeMs
Apyrumu. Takoil rpeyronsuur T obasarensHo KEpaiiHHil, TO €CTh NPHMEI-
HAET K CTOPOHE KBAApATA, HHAYE ¥ HErO TOUHO €CTh COCEJH ¢ TPEX CTOPOH.
Mosxeo nmu emy nomous? Jla, pasoGbéM cocelHHI TPEYTOMBHUK HA JABA HIH
TPH TPEYTOJLHHKA Tak, uTobsl 06OIHil OTpe3ok ToxKe pasbHiIca HA JBe WK
Tpu yacTu. Ecau coceq Okt He KpadHMI, TO M MOJYIeHHEBIE YacTH GyIyT He
KpallHHMH ¥ BYAYT HMeTk no TpH coceta. Hrax, Mmomuo ocnaburk yemoene:
JOCTATOUHO pasftmb Keadpam Ha mpeyzoisrurcu mak, wmofisl y waxcdo:
20 GolA0 He Goaee MPEX coceded w Kardbill zpanuiua ¢ ne wpatnum. Ha
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puc. 258 BUAMM NpHMep Takoro pasbueHusa. ¥ KaMI0TO M3 KpalHUX Tpe-
YroJILHHKOB POBHO To oaHoMy coceny. Ilposena orpeskn AB m AC, obec-
neYdM TpPeM#A COCeAAMH NpaBuiil HOKHUH TpeyronbuuK. [lpoBens saTtem
orpeaxku BF, BG, CD n CE, ofecneunm TpeMs COCeJfiMH [Ba OCTANBLHBIX
KpaiiHux TpeyronsHuka (cm. puc. 25r).

A
D
E
i
G\ g
Puc. 258 Pue. 251
HUpeonmorusn

CrnocofHEIe © AKTUBHBIE INKOJBHHKH TAK W CBIILIIOT NOMLITKAMH peliie-
uuii, 80% u3 KOTOPBIX COJEPIKAT HHTEPECHBLIe H/IeH, HO B IEJIOM HEBEDHEI
HAH He 3axkoH4YeHHl. Ilpenogaparenb JOJ#EH HAVYUTD YIEHHKOB TAKHe ¥J
CMUYHbIe DEIIEHWA PACNO3IHABATL M AOBOAMTEL A0 noaubrx. «Oenabnenne
yeaoBniis — OAMH M3 MPHEMOB, [TOMOTAIINNNA TaKOH A0BOAKe. DTOT NpH-
€M yHHBepCaJibHEI, 0H paGoTaeT He TONMBKO B KOMOGHHATOPHBIX 38ja4aX.
HO # B reoMerpu (cM. [1], rmasa «Metoam nogofus u romoreruns). Ilpen-
NOCBLIKOH K NPHMEHEHHIO CAYMHT HeoOXOAUMOCThE MOCTPOSHHA CIOMKHOM
KoHeTpyKDHEH. OgHako HeT GopMAJBHEIX IPHIHAKOB, KOTODEIE YKA3AIH Obl,
rkorja npuém cpaboraer, a korga Her. [TomMmorarT aHAJTOrHH € MHTEHCKHME
cutyanuamu. [loaroMy M HAjO NMOKA3aTh, YTO MEMAY MKUTelicKol M MaTe-
MATHYECKOH JIOTHKOH ecTh TecHaA ¢cBA3L, HMenHO 2TOT MOMeHT H BBI3BIBAET
HAHOONBLIVIO TPYAHOCTh. ¥ HEHHKAM KaMeTcd, 4To NpHeMbl, H3J0MeHHbBIe
HA KUTeHCKOM A3biKe, He HAACHKHLI, HE TOYHBI, He yHHBepcaabHbl, Ha ca-
MOM fiejIe MM ITPOCTO TPYAHO NEePEeBOIHTL ¢ KHUTECKOTO A3LIKA HA MaTeMa-
tudeckuit. Ilpeogoners 3Ty TPYAHOCTE TIOMOMKET CEPHSA XOPOIIO BhICTPOEH-
HuIX obcyxkaenuii. HaBrIK Takoro mepesona paxce Gollee BasKeH, 9eM VCBO-
enre npuéma «Ocrnabnenne ycnoeuit». KoHeuHo, Ha ofydenne mepesojy
Tpebyerca BpemaA. JacTo V yHUHTeNA BOIHHKAET HCKYIIEHHE YCKOPUMb npo
yeec obyueHus, GOPMYAUDYA 3aJaUM Ha pahMHMPOBAHO-MATEMATHYECKOM
Asbike. Ho BEIMTPHIM 6yAeT MEUMEIM: MBI DOJVHHM, CKAXKEM, IIKOJIBHAKA,
Y¥MEIOIIero pellnTh KBaJpaTHoe YPaBHeHHUe, HO He cn0oco0HOTO PENIHTE Ien-
METPHYECKYID HJIH KOMOHHATOPHYIO 3aJa4y, JETKO CBOAAIIYIOCA K TAKOMY
VPABHEHHH).
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3anarue 7

KoHCTpYKIMH B KJIaCCHYECKOH reOMeTpHH

MeHA HAYUMIM CTPOHTE LUPKYJIeM M TuHeiiko# —
OTAMYHO, NOHLY B cTpOHTeH!

Hﬂ ITOM JAHATHHA MKOJABHHKH JOTH-
Hbl YBHM/ETL, 4YTO H3YYEHHLIE paHee Me-
TOALl paboTaldT M B KJAACCHYECKOH reo-
METPHH, KOTOpasA TOMe NMPOHH3AHA KOH-
CTPYKIHAME. 3TO IIOMOKET PA3BEATE 38-
Oy gedue o JefleHUN MATEMATHKM HA
«NKOJABHYIO* M « KPYKOBYIO* H IlIyGixe
[NOHATH MEOMETPHIO.

Kax u npenmaymee, aTo saHATHE
Ay4ile NOoCTPOUTE HAK cepHio obeymge-
uuii, Ilpoereie 3agayn WKOMLHHKH pe-
MAKT CAMOCTOATENLHO, A IIOTOM KTO-
HUDOVAL M3 HHX DACCKAJBIBAET DEMNIEHHE Y A0CKH, H 0HO 00Cy:RA8eTCH.
CrnosHble 3aga4i Hamo OyaeT pellaTe KONNEKTHBHO, VUHTEIb JOJKEH Nom-
BOINTH VIEHHKOB K CJIeIVIONmIeMy IIATY pemenns. Cpean npovero Hago o6-
CVANTB, A€ B 3ajave eCTh KOHCTPYKINA B KAK pelIeHHe CBA3AHO ¢ paHee
H3YYeHHBIMH MeTOHAMH.

Ecni B reoMeTpHYecKoil 3ajatde cnpamniBaeTca: «BepHo au yTeepxie-
HHE..#, 9T0 yiKe HenpuBbiYyHO. M vy coBcem cOuBaer ¢ Toaky, eciiM OTBET
«Hers, [IIkoNbHUKN He MOHHUMAKIT, KaK JOJHHO BBITJIAJEeTh pelleHHe Ta-
koH sagauu. Jaxe Hallla KOHTPIpPHMED, OHH He 3HAIOT, KAK € HAM OBITH.

Vuureas AoxeH o bACHHTE HM, YTO JOCTATOYHO TPOCTO NPedsasumsb
koaTpnpuMep. O0bACHATL, KAK KOHTPIPHMEp NpHAYMaH, He Tpebyerca.
C npyroit cTopoHbl, HE BCerja O4YeBHAHO, NMOYeMy NpelbABIEHHAR KOH-
CTPYKIHA CAYVHAT KOHTPIPHMEPOM K AaHHOMY yTEepaaeHuo. Bor ato no-
ACHUTE HEODXOIMMO.

Emé ans WKONBHUKOB HelDHBBEIYeH Nepelop B reoMeTpPHYeCKHX 3a-
nauax. Jaxke Xopomo yMes AenaTs nepebop B pefycax, IIKOJBHMKH MO-
VT He PEIINThCA BHIMOJHHUTE €r0 B reoMeTpHueckoil zagave. Memxay rem
CAYYAER B3ANMHOTO PACHOJOMKEHWA AJeMEHTOBR UepTexxa (TodeH, NMPAMEIX,
OKPY#HOCTEH M T. I1.) MO3KeT ObITh HECKOJBKO, H PellIeHHs B PA3HEIX cJIy4a-
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AX He 00A3aTEIbHO aHanorHYHbl, OGBACHUTE, UTO BOATHCHA TAKOTO NMepedopa
He Haao. Boaee Toro, BAXKHO He TPONVCTHTH CaOyqal.

Ymenne zaMeTnTh ¥ G30MIMO0YHO BRINOJIHHTE Tepefop O4YeHb MOMOra-
eT B 3ajavyax Ha Heavesudnoe PACILION e e, '[‘py}_‘l'l-ll'lﬂ'l‘b HX B TOM, YTOD
YualHecd He 3aMedYalT, JuTo cayuaen Doabie OAHOTD, Aubo NnponycEawT
camblil raaBHBIE cay4ait.

Obazarensno odparuTe BHMMALNE YUALLMNCH HA TO, 4TO HCKOTOPBIE 13-
BECTHBIE UM NPHEMBI PEHIEHHA TeOMETPUHECKHX 34/1a4 ABIAIOTCA YACTHEI-
MM cayuaaMu obuiux Merogor. Craxem, Memod nodofua B 3aJJa4AX HA 110~
CTPOEHHE eCTh HACTHLIN cayuail ocralienul ycrosuli: Belk BCIOMOTIaTe b
HasA nofobHas QUrypa VIOBISTBODAET JHILIL YACTH VEJAOBHI 3agaun. A do-
ROAHUMEABHOE ROCMPOEHUP — 3T0 NpUMeHeHHe pedykuyuu. B wacTHOCTH,
NPUMEHAA Memod cRPAMJACHIUA, MBI CROAHM TPVAHVIO 3aja4y CpaBHEHNSA
CYMMBI JJIHH € JJIHHOH oTpeska K Donee JErkoii sajade cpaBHEHMA JBVX
OTPESKOR.

3amava 7.1. B ueTeIpEXVrolbHUKe eCThL HE MeéHee TPEX PAaR-
HBIX CTOPOH H JBe Napbl paBHEIX yrioB. OGs3aTesIbHO JIH BTO
pom6?

Pewenue. He obasarenbno. [ogoiiaér
u awbasa Tpanenusa, v KOTOPOH OAHO U3
OCHOBAHMI paBHO oDenM OOKOBBIM CTO-
ponam. Ona Gyamer pasHobokoi, moaTomy
pPaBHbI HAPBI YIJIOB IIPH OCHOBAHMAX.

Puc. 26

Iyrs & pemenno. 3aMeTUM, UTO, CAOMHB [0 VAV M3 KAXIOH napsl,
™Mbl noaydum B cymme 1807 . [Mae-ro aBa TAKMX yriaa OPHMBIKAKIOT K OLHOI
CTOPOHE, MO3TOMY ECTh MAPA NapajiiejbHBIX cTOpoH. Eeau paBHBEI NpOTHRO-
TMOJNOMKHBIE VTJbI, TO MapajielbHbl 0fe Mapbl TPOTHBOMNOJOMHBIX CTOPOH,
M TOTAA, BEMAY PABEHCTEA CTOPOH, aTo jelicTeHTentHo pomb, Ecan pasuil
nape! COCEAHHX VIVIOR, TO 3T0 MOMeT ObITh 0 Tpaneuuda. B Heil ocnoBanua
He PABHLI, 3IHAYNT, PABHEI DOKOBBIE CTOPOHLL U OQHO M3 ocHoBaHHH. Bot
H KOHTDIDPHMED.

3amaua 7.2. Tourky T BHyTpu TpeyroabHuka ABC Hazo-
BEM payuoHa.AbHOoll, ecan Bee yribl Tpeyroasuukos ABT, BCT
n ACT naMepsOTCA PALMOHAIBHBIM YHCJI0M I'pajgycoB. [loka-
JKHTE, UTO €CJU B OCTPOYTOJBLHOM TPEYroJbHUKE eCTh paiuo-
HaNbHafA TOUYKA, TO TAKUX TOYEK B HEM He MeHee TPEX.

Pemrenne. Hasopém pauyuonaibhbim yroia, naMepseMblil
panMoOHANBHLIM uMcaomM rpaayveoB. llyers B TpeyroiabHHEKE
ABC ectb paumoHanbHas Touka T. Torga yrisel TpeyroabHH-
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ka ABC ckaagsiBaloTcs U3 yrinos rpeyronsaukos ABT, BCT
1 ACT u noatromy TOXe PALMOHAJLHHI,

PacemoTpuM 3amMeuaTenbHBIE TOUKM TpeyrojibHuKa ABC:
UEHTD OIHMCAHHONI OKpyMKHOCTH (), TOUKY TepeceuyeHUs Owmc-
cekTpue I W Touky unepecedenns Boicor H. Herpyano BbI-
PA3SHTE YIVIBI COOTBETCTBYIOIIHNX JTHM TOYKAM TPEYrodBHH-
KOB depe3 yIJIBI HMCXOJHOTO TpeyrojbHuxa: SBOC = 2ZA,
Z0BC =90°-ZA, ZIBC = %/B, ZBIC = 90“-1—%444. ZBHC =
— 180° - /A, /ZHBC = 90° — /C. IlogcTtasasada panuoHaibHEIe
sHavenua aasa LA, £B, ZC, nonyunM panHoOHaJbHEBEIE 3HAYe-
HIA U )19 3THX yIJIoB. Bo Bcex TpeyroabHMKAax, KpoMe paBHO-
croporHero, Touku H, I u O pasnuunbel. B caydae paBHOCTO-
POHHEro TpeyroJibHUKA BCE 3TH TOYKH COBIAJAIOT, HO MOMHO
e11é BeIDpaTh TOYKH IMepecedeHus DUCCEKTPHC TPEYTroJIbHHKOB
AOB n BOC (yGeauTech camMu, 4TO OHM OYAYT PallHOHAJBHBI-
MU TOYKaMH H B TpeyroabHuke ABC).

IIyrs k pemenmro. IloHATHO, UTO, CKAAILIBAA, BRIMHTAA W JIENA HA Ie-
Jhle HMCTIa PALHOHANBHBLIE YVIJIbL, Mbl TOHE ﬁynem noayyars palHOHAJIRHBIE
yrael. A Aua Kakux Toder T TpeyroiasHuka ABC MOMHO XOPOIIO BEIPASHTE
vrael TpeyronbHHKA ABT uyepes yram ABC? BrlineynoMsaHYThHIE 3aMeva-

TeJBHEIE TOUKH CPa3y NpHXOJAT Ha YM... Ta e Hiaes cp&ﬁa'runae'r KAk go-
OOJMHUTENBHLIH [Iar aisd PABHOCTOPOHHETO TPeYTroMAbHHEKA.

3anauya 7.3. [Ipsamasa pasbuiaa TpeyroJpHHK HA MeHbIITH
TPEYroabHUK, MOAOOHBIE HMCXOAHOMY, U UYETHIPEXYIOJbHUK,
CHMMETPHUYHEIN OTHOCHTENBHO cBoell auaronann. Jlokamxure,
YTO UCXOAHBIH TPeYroJibHUK IMPAMOYIOJILHBIH,

Pemenne. 0O003HAUMM HMCXOAHBIH
TpeyroasHuK ABC. Bes orpanndeHusA
OOIIHOCTH MOYHO CUMTATH, UTO MpH- K
Masf nepecexkaer ero B Toukax K u L :
Ha cropoHax AC u BC coorBercTBeHHO,
A4 4YeTbIpexyroiabHMK AKLB cummer-
pHUeH OTHOCHTeNbLHO Amaronanum AL. Puc. 27
B cuny mopobus ZCKL pasen ojgHomy u3 yriaoB A uam B.
Honyerum, uro /CKL = ZA. Torpa KL || AB n ZKLA =
= ZLAB. Ho B cuny cummerpun /KAL = /LAB. Torga Tpe-
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yroneHuk AKL pasHobOegpeHHBIH, a yeTsIpéxyroasank AKLB
BBHJY CHUMMETPHH ABIAETCH pOMﬁDM. Ho ato HesBoamo:xHO:
croporabpl AK u BL nemar Ha nepeceKarmomMXcd NPAMBIX, I10-
ITOMY OHH He MapaJjijaellbHbI.

Ocraérca cayuaii SCKL = /B. Ho BBUIY CHMMETPUH
u cmexkHelli K CKL yron AKL pasen yray B. Iloatomy
ZCKL = ZAKL = 90°, a suauur, u ZB = 90°.

IIyre k pemennto. HexoTopkie yyeHHKH OmMMGOYHO CHHUTAKOT, YTO I10-
JOOHBIH TPeyroJleHMK OTCEKAETCA TOJMBKO TMPAMOIH, mapanielbHOH OCHOBA-
HUIO. CBEAA 3TOT ciayuail K MpOTHBOPeYHIO, OHM MONagyT B Tyonk. Ha ca-
MOM JIeJie OHHM BCEro JHIIbL Gllegany Hemnoduelil mepebop. Kax Tonbko oco-

3HAEMIb 3T0 M HAHAELIL BTOPOH cayval, JOKa3aTeJabCTBO NPAMOYTOABHOCTH
JerKo moJayJaercd.

3anmaua 7.4. Jlokasxkure, uTO TLIONAAL BBINYKJIOTNO YeThi-
péxyroaeHuKa ABCD He npeBOCXOIUT %(AB -CD+ AD- B(C).

Pemenne. PaspesxeM ueTblpéxyroibHUK ABCD puaroHa-
aei0 AC. Ecnin cuMMeTpHYHO OTPasuTts TpeyroabHuk ABC or-
HOCHTEJBHO CepejMHHOre nepneHaukyaapa ¥ AC, To momy-
4uTCA paBHBIH emy TpeyronsHuK AB'C (npu stom AB' = BC,
CB' = AB). Ilnomanu yerTsipéxyroasuukos ABCD u AB'CD
pasubl. IIpoBegém B HOBOM YeTBLIPEXYIOJBHHKE LHATOHAJD
B'D. OHa nexuT BHYTPH nub0 cHADYKH YeTHIPEXYToIbLHUKA.
Coorpercreenno mwiomaabs AB'CD pasna cymme aub0 pasHo-
cTH nuomageit Tpeyroasankos AB'D u CB'D. B ofoux cayua-
fAX OHA HE IPEeBOCXOIHT CYMMBI ILTOIIAAEH 3THX TPEeyroJbHH-
KOB, & OHHM, B CBOK) OUYEpeIh, He TTPEBOCXOASAT COOTBETCTBEHHO

%AB' -AD n %CBJ -CD. 3amensas AB' na BC, a CB' na AB,

moJiydyaeMm TpedyeMoe HepaBeHCTBO.
i’
A

Pune. 28
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Iyt Kk pemenno, [loJoBMHEI TPOM3BEEHMI CTOPOH OLEHKHBAKT ILJIO-
L1k, KOIAA OHM SBJIAKTCA CTOPOHAMH OIHOTO TpeyroilbHHKa. CooTBeT-
CTBEHHO, HETPYJHO MOKA3aTh, YTO IJIOMIAABL UYeTHIpEXyroasHura ABCD

He [IPeBOCXOANT %{AB -AD -+ CD- BC). Ho Kax MOMHO CBECTH NpOMUE0no:

JA0XCHBlE CTODOHBI B 0MH TpeyroibHuk? Haea: nepexkpoum 4eTEIPEXYroab-
HHUK (TO €CTH DA3PEIKEM Er0 HA YacTH M COeANHNM HX mo-HoBOoMYy). Taxas
MEPEKPOHKA — BAMHBIW WHCTPYMeHT npn pabore ¢ momaaamu, Ipu arom
MOMHO H HYXHO ITPH I'FE'FIEH]JDIU!HE MEHATL “ACTH HA PABHOBEJHMKHE.

33;:3111{ AJIA CAMOCTOATEeIRHOTO PellleHHA

Sapmaua 7.D. Y3HMKA BbICAJMJIM Ha IJia-
To B Bufe 6yxBel T (cm. puc. 29), okpy:REH-
HO€ IMPOIACTHIO MOCTOAHHON IIMPHHBL 9 M.
V Hero HaNLIHCE JIBe JETKHe JOCKHN JINHOMN
4,8 m kamxgasa. Kaxk emy ycTrponTs yeroiduu-
BLIMT MOCTHE Uyepe3 OpomacTsh, eCJaH 3aKpe-
[MTh WJIH IPUAABUTE KOHIIBI JOCOK HedeM?

3anaua 7.6. Bapon MoHXTay3eH YTBEDHIALT, UTO OH IUP-
Ky/JeM B JIHHEHKOH pasOua IpAMOYrojibHBIA TPeyroJbHHMK
¢ yrimom 30° Ha JBa MEHBIIUX M MPOBEJ B OJHOM H3 HHUX Me-
AHAHY, & B APYroM — napajiieilbHyio eid buccexrpucy. Moryr
1M ciaosa 6apoHa 6BITH IpaBAO?

Puc. 29

3anaua 7.7. Kaxaas na auaroHaseil pastuBaeT 4eTHIPEX-
VroJbHHME Ha [OBa paBHoOeIpeHHBIX TpeyrojsHuKa. O0a3a-
TeJBHO JH JUArOHATH NePIeHIUKYIAPHEI?

3anaua 7.8. B npamoyroabHom TpeyroaeHuke ABC Ha Ka-
terax AC u BC B3aATH TouKH P U () COOTEETCTBEHHO TAK, 4YTO

£PBC = 3 /ABC u LQAC = s ZBAC. Orpesxu AQ u BP me-
pecerkalores B Touxke T. Hokaxure, uro TP = TQ.
3anaua 7.9’ B uerripéxyroasauke ABCD /A = 85°, /B =
= 115°, AD = BC. CepeguHHBIe NEPIEHANKYIAPEI K CTOPO-
HaMm AB u CD mepecerkaioTrca B Touke M. Haiigure ~MAB.
MomHO TaKKe MCHoJaL30BaThL sagauwm 2.2, 3.7, 3.10, 3.11, 5.4, 5.10,
6.8, 6.10, A5, A6, AB, A10, Al16, A22, A24, A31l, B1, B2, B3, B6, BS,

B12, B15, B18, B27, B30, B33, B34, B37, C1, C2, C4, C5, C15, C21, C23,
C25, C26, C27, C28, C31, D2, D3, D6, D7, D8, D9, D11, D12, D17, D18.
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OTBeTH! M penIeHHs

3danaua 7.5. OTBeT: cM. puc. 30. E
Bribepem Takoif yroJs, uTobsl TOY-
Ka E OvLma Ha maaTo, a D — 1o gpyryio
cropony psa. Jlocka AB onupaerca Ha 4
Kpaa pBa, nocka CD — wua cepeauny C
nockn AB u yroa D npoTHBOIIOJOMHO-
ro 6epera. Ecin AB = 4,8 m, To EC =

:%:2,4 M, moatomy CD=ED—-2,4 = Puc. 30

=5v2 - 24<5-1,42 — 2,4 = 4,7. Ocraéres ewé He60ab-
mOﬁ Janac, 1 MOMHO UYThsE COABMHYTE KOHIIEL AJOCOK OT Kpa#da
pBa ¥ ynepeTh UX NONpodyHee. 3alac 9TOT, KOHEUHO, BCE paB-
HO CAMIITKOM MAaJ, 4ToObl MOJL30BATHCH KOHCTPYKIIMEH B HOD-
MBJIBHOﬁ CHTYallHH, HO INOJIOHEeHHEe OTUYadAHHOE, 4 ADYTHX Ba-
PHMAHTOB He BUIHO...

IIyts k pemennto. [loraTHO, “To OGHY AOCKY HAJIO ONEPEThL HA APYTVIO.
IIpu arom Touxka onopbl A0NAHA ObIThH HAJ OPOIACTLIO, 4 HOHLLI APYIoi
Aockn — Her. Tak MOMHO NoONOMHTL Jocky Toiabko B yray. K conane-
HHUI0, MMEHHO 3J[eCh PACCTOAHHE 0 ApPYroro Gepera uaMepsiercs He IPAMO,
a mo guaroHaau. Ho akkypaTHbIe NoACYETHL (CUET YIKuX Mecm) MOKAZRIBA-
10T, YTO ATHHEI IOCOK XBATAET Aaze ¢ HeGOMBLIIHM 3ATTACOM,

3anaua 7.6. OTBeT: MOTYT.

IIyers £C = 90°, LA =60, /B =30". p
IMposeném Bricory CH. Tak kax /A = 607,
o AC = 2AH. Mennana HN nopamoyronb-
HOro TpeyrojbHHKa CHA paBHa MOJOBHHEe
rHNOTeHy3bl, a 3Hauwt, HA = HN. Ilo- L
cKoabKy ZA = 60°, rTpeyronsauk HNA
PABHOCTOPOHHHI. 3HauuT, u LHNA — 60°.
B tpeyrossanke CHB nposeaém OGuccex-
rpucy CL. Torma u /LCA = 60°, noato-
my Guccexrpuca CL u megmana HN napan-
JIeNbHBI.

Pue. 31

Ilyrs k pemennto. B nanHOM TpeyrolbHWEKe ecTh yriael B 307 1 607,
2TH Ke YrJbl BOZHHEAHT NOpPH NPpOBEJeHHH MHOIM'MHX 3aMeYaATe/IbHBIX JIH-
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Huil: peicor, Buccextpuc, meanas. Ocraérca nogobpats pasueHue U JIH-
HIH Tak, 4T00bl OHM 0GPA3IOBANN ¢ OZHON M TOH e MPAMOI paBHEIE YIJIkI
30" nan 607,

3amedaHHe. ¥ 2Toil 38744 ecThL ¥ APYrHE pellieHusA. B YacTHOCTH, €CTh
pellleRne, NPUrodHOoe 114 N060ro TpeyrolbHNKE, KPOMe MPaBRILHOTO.

3anaua 7.7. OrBer: He 06sA3aTEIBHO.

Paccmorpum paBHoGoOKYy0 Tpanenuin ABCD, rae 6oxkoBas
cropona AB paBHa MeHbImeMy ocHoBanuio BC, a guarosanb
AC — GosbuieMy OCHOBAHHIO AD. E€ yribl Jerko CUuTalTCA:
ecnn /BAC = /BCA = /CAD = x, to ZACD = ZCDA =
= ZBAD = 2x, cymma yrioB tpeyronbEuga ACD pasma 5x,
aHauuT, ¥ = 36°, a yron Mexay guaroHansamu 72°.

Pue. 32

IyTh k pemennio. Cpasy NpUXOAUT B ToJ0BY pomB, HO TAM AMATOHANH
NepUneHJHKYISPHEL. A BOT KAK JOT&JAaTHCH J0 Tpaneiuu us pemenusa? Ile-
pedopMyIHpYyeM 3aa4y: Mbl DACCMATDHBAEM BCEBO3MOJKHEIE TDOMKH TO4YEK
H XOTHM, 4T0DBI Cpeju NONAPHBIX PACCTOAHMII BCETJA HAILMHCE DPABHEIE.
B pombGe TAKHX pacCTOAHHE TPH, HO 3aTO YeTLIPe M3 HHUX DABHBEI, A HeNlb-
38 11 TaK BuIGpATh BepPIUWHEI, YTOOE! GBLIO BCEro JBa IMONADHBIX PACCTOA-
HHuA? 3a PACCTORHMAMU JIerye CJeJdTh, KOTAa TOUKHN JeKAT HA OKPYKHO-
CTH: B€Ak TOIAA PACCTOAHMA COOTBETCTBYIT AvraMm. MeHBmIe Bcero pasHbix
VT BOSHHKAeT AJIA MPAaBUILHEIX MHOrOyroibHukos. Ckamem, y KBagpaTa
M MPAaBHJIBHOTO MATHYIOJBHHKA PA3HLIX MONAPHLIX PACCTOAHMI BCETO JABA.
Kpagpar Mbl y#ce 0TBEPIrIH, & BOT YeThiPe TOUKH B BEPIIMHAX TPABAIBHOTO
NATHYTONBHAKA — KAK Paid To, 4TO HaM Hajo!

Paasymeercs, aTOT IpUMEDP MOMCHO HAWTH M pasyMHEIM nepefopom, Bui-
NUCHIBAA CJAYYaH, KAKHe HMEHHO CTOPOHBI MW [HATOHAJH IIPH pasbHeHun
OKA3LIBAKOTCH PABHLIMH.

3anaua 7.8. CoepuHuM Touky nepecedenus K G6uccexrpuc
tpeyronbauka ABT ¢ ero pepmmuHamu (cM. puc. 33). B pe-
aynsrate yron CAB pasobbéres Ha Tpu pasabix. [TocKoabry
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ZATB = 180° — g{z:CAB + ZCBA) = 180° - 2 . 90° = 120°,

nonyqaem, uro ZATP = 60° u LATK = ZKTB = 60°. 3na-
yuT, TpeyrodbHUKE ATP u ATK paBHBEI MO CTOPOHE U JABYM

[IpHIeKAIUM K Hed yriaam, a Torga TP = TK. Anajoruuso
TQ =TK.

=

Puc. 33

IlyTs &k pemernio. TpyaHO HenocpedcMEPHHO HCOOIBIOBATE YIOJ, PAB-
HBII TPETH HJIH MOJOBHHE Apyroro yria. ¥jpobHee paabfums DONbLIAR yroa
H# 4aCTH, PABHBIE MEHLIIEMY, U BOCIOAL3OBATLCH PABEHCMBOM YTI0B. 3TO
MOACKA3EIBAST TIpOBecTH OHecerkTpuck! yraoe TAB u TBA, uro, B CROID Oe-
peas, ofpainaer BHUMAHHe HA TpeyroieHUrE ABT. Hafina ZATB = 1207,
MEI 3AXOTHM U B HEM NPOBeCTH OHCCEKTPHCY M PACCMOTPETH TOUKY Nepe-
cedenua OuccekTpuc. Tenepk 3amaua cBeJachk K JOKA3ATEILCTBY PABEHCTEA
TPeYTONBHHKOB.

3apmauqa 7.97 Orset: 80°.

IIo cBoiicTBY cepeqUHHOr0 meprneHanKyiaapa MA = MB,
MC = MD, noaromy TpeyronbHUEN AMD u BMC paBHEI 1O
tpém croponam u LMAD = ZMBC. Obosnauum LMAB =
= /MBA = « (3aMeTVMM, 4TO YroJl & OCTPHIA Kak yroa mpH
OCHOBAHHH paBHOOEApPEHHOr0 TPEeyroJibHHKA). 3aMeTHM eIlE,
uro Touku C u D mekar mo ofHY CTOPOHY OT Tpamoit AB.
Ilns pacnoaoskenuns Touku M ecTs ABa cayyas.

Cayuair 1: rourku M, C u D nexar no oHY CTOPOHY OT
npamMon AB.

IMockoneky @ < 90° < 1157, Touka M sexxuT B yray ABC.
3mauunT, Torga LMBC = 115 — a > 0.

Tpeyroasankun MBC n MAD paBHEI IO TPEM CTOPOHAM,
noaromy u L MAD > 0. [Ina yria o Tose ecTh TPU ciydas.
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M M

Puc. 34a Puc. 346

Cayvau 1.1: a < 85°. Torga Touka M nexur B yray DAB
(cM. puc. 34a) u /MAD = 85° — . U3 pasencrsa /MBC =
= ZMAD nonyuaem 85° — @ = 115° — @, 4TO HEBO3MOMKHO.

Caywau 1.2: o > 85°. Torpma tTouka M mexur BHe yr-
n1a DAB (cm. puc. 346) u /MAD = o — 85°. M3 paseHcTBa
ZMBC = ZAMAD nonyuaem o — 85° = 115° — «, a agauur,
= 100°. Ho ¥ 5TO HEBO3MOXKHO, IIOCKOJBKY YTOJ & OCTPHIH.

Cayuaiz 1.3: « = 85°. Ho rorna /ZMAD = 0 # /MBC.
IIporrBopeune.

Caywar 2: Toukn M u C nexaTt N0 pasHble CTOPOHBI OT
npaMoid AB.

Torma ZMAD = a + 85°. ¥Yron MBC He M0XeT PABHATHLCA
a + 1157, Tak Kak Torga oH He Oyjer paBeH yray MAD. 3uxa-
uut, obeeaunenue yraos MBA u ABC ponoaunsier yroa MBC
no 360°, To ecte LZMBC = 360° — (o + 115°) = 245° — a.
Ha pasencrtea 85° + a« = 245° — « moayuyum o = 80°. Jror
eIMHCTBEHHO BO3MOMHBIN cayuail maobpameén Ha puc. 348.

3ameuanne. Cayuait Z MAD = 360° — (x +85") paccmarpuBaTh He HaJO,
TaK Kak « + 85° < 180°.

IIyTts k pemrenwio. He cpasy nmoHsATHO, 4T0 9T0 38444 HA TIOMCH BO3-
Mool koHeTpyRnuu. [lonkiTha HapHcoBaTh Kakoi-uubyaL «ecTecTBeH-
Hblii» 4epréx DPHBOJHT K papeHeTBY BHa 85° + o = 115° + . Xoueren
CHA3ATE, 9T0 VCIOBHA 3aJa4i NPOTHROPDEHHBEL. HO uTO, COﬁCTBBHHO. Mella-
T NOCTPOMTE YeThIPEXVToabHUK ABCD, 3agas npouspoisHO AaHHY AD?

[Mpeanonosxenye, 4T0 NEPNEHANKYIADPL He IePeCeKyTCH, TOMEe He MpPoxXo-
aur: Torga 6ul YeTHIPEXYTONBHUE GBI NAPANIENIOrPAMMOM MK PaBHOBOKOR
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Tpanenued, HO B HUX He MOXET OLITh napkl yraos 85” u 115°, Ocoanas Beé
aTo, IPHXOAUM K HeoOXOJHMOCTH noAHOZ0 nepebopa cayiaes. Kak Toabro
yaaiock HAATH HYMHBIH caydaid M oG0CHOBATEL YEpPTEM, OTBET MOXHO Oea
TpyAa HAHTH MHOTMMH cnocobaMH,

Puc. 348

78



Ilpnnosxenune

HomoJHuTEe AbHBIE 3alauH

A: 6—T rnacesl

Al. B memke 24 kr reosneit. Kak, nMesa TOABKO YallledHbLE
Bechl 6e3 rupb, 0TMepuTh 9 Kr reosgei?

A2. YucauTenbs ¥ 3HAMEHATENb IOJIOMHTEIBHOH JApobGu
yeemmuman Ha 10. Moraa au 1pobbk NP 3TOM YMEHBIIHTHCAH?

A3. Haiirute Bce pemennsa pebyca I1 x EPE = BOP.

A4, Moxuo nu pazroxuTs 99 opexoB Ha 10 Ky4uek Tak,
yrobbl JNHO0BIE KYYKH OTJHYAJHCHE, HO He DoJiee yeM B TPH
pasa?

AS5. MokHO 1M HAPUCOBATE HA MJIOCKOCTH 7 NMPAMBIX TaK,
uyTOoOBI HUKAKKE TPH He NPOXO[UJIM HYepe3 OJHY TOYKY, a Bce-
ro 66170 a) poBHO 22 Touku nepeceueHus; 6) posao 20 Touer
nepeceueHnA’?

AB. B Kpyre ormeTuIu TOUKY. PaspesibTe Kpyr Ha ABe 4a-
CTH M CIOKHTE M3 HHX HOBEIIT KDYT Tak, 4ToObl OTMeYMeHHasd
TOYKA TI0Naka B ero LEeHTp.

A7. B KJIeTKax KJIeTYaToro NpAMOYroJbHHKA 3 X § memar
15 pasueix moHer. OHM 00pa3yioT BoceMb pPSAIOB: TPH TOPH-
30HTAJBHBIX M NIATH BEPTHKAJbHBIX. H3BECTHO, 4TO CeMb pA-
[I0B MMEIOT OJHY M Ty e Maccy, a BocbMoH — apyryo. Kax
ONpeNeJUTh 3TOT PAJ ¢ MOMOIIbI OJAHOIO B3BeIINMBAHUA HA 4a-
mweyHbIX Becax Oes rupn?

AS8. Ha ocrpose I'eroram 20 roposoB, pacCTOAHNE MeXAY
T06sIME ropogaMu He MeHee 100 kM. MecTHOCTE, OT KOTOPOH
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no 6auskaitiiero ropoaa 6oasire 30 kM, cuuTACTCA NPOBHHIIU-
eil. Parbsme 6onee 90% rteppuropun I'merorama ObLI0 MPOBUH-
nued, moKa emé ogHa AepeBHA He cTasa ropogom. Mosker jin
Teneps NPoOBHHIMA cocTaBaaTsk menee 10% teppuropun [ne-
rorama?

A9. Ha mmxHell cryneHbke JiecTHHUBL M3 130 cryneHex
nexur 130 xamueil, ocTajibHBIe CTYNEHBKH MYCTHI. 3a OAHY
xoaky Cusud Moker B3ATH ¢ N060H CTYNEHBKH Ipynny M3
OJHOTO WJIH HECKOJbKMX KaMHel (He obszarenbHO BCex), Je-
JHALKX HA 9TOH CTYIEHBKE, W MIePEeIOKHTE BCK IPYIIY BEEPX
HIH BHH3 HA YUCJO0 CTYIEHEK, PABHOE YHCIY KaMHeH B rpym-
ne (rpynny M3 OOHOTO KAMHSA HA COCEJIHIOK CTYIMEeHBbKY, TPVII-
1y U3 ABYX KaMHell — Yepes 0JHY CTYIIEHLKY BBEpPX HJIH BHHA3
1 T. a.). llomorure Cuzndy nepesoKuTh Bce KAMHH Ha COCEJI-
HIOIO CTYIeHLKY, c/lenas He Dosiee 15 X0/10K.

A10. a) ITopocénoxk Hah-Had npugymal, Kak CI0MKHUTE M1a-
pannenenunes u3 OAMHAKOBLIX KYOMKOB M OKJIEHTEL ero Tpems
KBagparaMy Oe3 uesieil 1 HanoxeHui. ChenaiTe aTo M BBI.
6) A moxer mu Had-Had noburbes, aTobsl Npu 9TOM Kaxjbie
[iBa KBajpaTa IPAaHHYMIN APYT ¢ Apyrom?

All. B mKONBHOM KpYKKeé MaJbUHKOB OOJbINe, ueMm
OeBOHYEK, HO Yy KAMJOro y4YacTHUKa O0oJblle NOADPYr, 4YeM
opy3eil-ManpunkoB. KakoBO HAMMEHBIIIEe YMCA0 YVUACTHUKOB
Kpy#Ka?

Al2. Aua, Bops u Bacs cOCTABAAIH CJA0Ba U3 3aJaHHBIX
6yks. Bee cocraBunM pasHoe uMcao cioB: Dosbiie Bcex —
Ansa, messme Bcex — Bacsa. 3ateMm pebATa MpocyMMHUpPOBAa-
JH OYKH 3a CBOH CJIOBA. Ba CJIOBO ,H.EéTCﬂ 1 O4YKO, eCJIH OHO
€CTh Y JABYVX HI'POKOB, 2 0UKA — eCJHM YV OJHOT0; CJI0BA, 00-
Iye y BceX TPEX HMIPOKOB, BeiuépKuBaioTcda. Morio am Tak
CIVYHUTHCA, YTO DOJIbIIIE BceX OUYKOB Habpan Bacsa, a mMeHbIe
Bcex — Amna?

A13. Yernipe Ky3Hela J0JKHBI MIOJKOBATE IIATH JIOWIA L.
¥V kamao# JomaaH HaAO NMOAKOBATH BCE YEeThbIPe HOI'M, Kai-
OBl KY3HEIl TDATHUT Ha OJHY MOJAKOBY NATE MUHYT. MoskHO 11
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3aKOHYHMTE pabory OpicTpee yem 3a noauaca? (Jowade He mo-
Heem cmoams Ha 0syx Hozax.)

Al4. Tlera wa "HeckomanKo mer maanme Bacu. Morno nm
B 2014 rogy KasKJI0MY M3 HHX MCIOJIHHUTLCH CTOJBKO JIET, Ka-
KOBa cyMMma mudp ero roga poxTeHus?

A15. 3anucas uncna 1, %, %, T
COEMHHATE WX 3HAKAMH UYETHIDEX apH(MeTHUecKUX NeMcTBHM
Tak, 4To0Bl NoJy4YeHHOe BhipaskeHue papHanock 0. (Crobxu
UCNOABIVBAMb HEAb3IA.)

B HEKOTOPOM TIODAMKE,

A16. MuoroyronsEuKOM (cMm. puc. 35), ne-
perubada ero o TrpPaHHIAM KIETOK, MOMKHO
of0epHyme KBAAPaT 2 X 2, To eCTh MOKPBITh BCE
KJeTKH KBaJipaTa B OJHUH CJI0MH € [BYX CTODOH.
MO3KHO U KAKHEM-HHOYVIE MHOTOYTOJBHHKOM
nz 200 kmerox ¢ nepumerpoM 400 obepryTb Puc. 35
kBagpar 10 x 10?

Al17. V Iletu ecty 10 xaprouek ¢ uymecaamu 1, 2, .., 10
U MATH manodyek ana apobHbix depr. Moxxer mu Ilera us Bee-
I'o 9TOI'0 COCTABUTH HATH OOBIKHOBEHHBIX Npobeil Tak, 4TOOBI
HUKAKAA Apol0b He paBHANACE LEJOMY YHCJAY, 4 CYMMAa BCExX
nAaATH gpodbei Oblia 1eJbIM YncaoM?

Al18. a) Mowmuo au B tabauue 13 x 13 ormernTs MeHee
MIOJOBHHEI KJETOK TaK, uTo0Rl mM00aa HeoTMeUYeHHAs KJIeTKAa
rpaHMYMJIA 110 CTOPOHE DOBHO C OJHOH OTMe4YeHHOH?

0)* Mosxkso s B rabnuie 13 x 13 orMeTHTE YacTh KJETOK
Tak, 4ToDsl J10bad KJIeTKa (KaK OTMeyeHHAasd, TAK M HeOoTMe-
YeHHAas) rpaHMYNIa 10 CTOPOHE POBHO C OJHOH OTMeYeHHO#?

A19. a) Illau ¢ paGoTsl ABa MaIApa ¥ BCTPETHIIH ELIE ABO-
UX MaJIApPoB., ¥ KaMJA0T0 U3 MAJAPOB PYKH HCMAUKAHLI Kpac-
KOW cBoero npera. Kasm bl XoueT TOMATE PYKY KaMKIOMY H3
BCTPEUHBIX, HO HE X0YeT HCIIaYKAThCA HOBOHM KpacKoi. Yaact-
cA JIH UM OOMEeHATHCH DPYKOINOMATHAMH, €CJIH eCTh IBe 4H-
cThle pesuHOBBIe nepuyaTku? 6) Tor Ke BOMpoc, HO OOHH Ma-
JAP BCTPETU TPOHX.
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A20. lauwr asa 6ukhopAOBRIX HIHYPA, KAXKABIN U3 KOTO-
PBIX TOPHAT POBHO MMHYTY, €CJIM €ro IojKedb ¢ OJHOI0 KOH-
na (Ho cropaTe MoOKeT HepaBHOMepHo). Kak ¢ momomeio aTux
IIHYPOB OTMepuTh 45 cexyna? (Ilodwuzams wWHYp MONCHO
¢ 1106020 U3 deyx KOHY0E.)

A21. Ectb oaHa sonoTas, Tpu cepedpsAHble U IATH GPOHBO-
BeIX mMenaneii. MasecTHo, uTo oiHa M3 HUX (banblIMBasA: Jer-
ye Hacroaueil. HacTosmue Mefain U3 OJHOIO METAJLIA BECAT
OAMHAKOBO (a U3 pasdHeIX — He oAuHaKoBo). Kak 3a nBa Bage-
IIMBAHHA Ha 4YallleyHbIX Becax 0e3 rupb HaHTH (PAJBIIHBYIO
Megans?

A22, IlycTe HAa IJIOCKOCTH OTMEYEHO HECKOJBLKO TOYEK.
HaszoBéM mpAMYyo HeyecmHol, ecam OHA MPOXOANUT POBHO Ue-
pes3 TpH OTMEYEHHBIC TOYKH M 10 PasdHbIe CTOPOHBI OT HEE OT-
MEUEeHHBIX TOYEK He nopoéHy. MoKHO JH OTMETHTH 7 TOUYEK
H HOPOBECTH [JiA HHX D HEYEeCTHBIX NPAMBIX?

A23. Tpu dpyrboabHBIe KOMAH/LI CRITPAIHM M0 PA3y KamIas
C Ka)KJ0H. YGHAB PO Ka)XAVio KoMaHAy ofuiee umco 3abn-
TBIX M 0DIIlee YHCJI0 IPONYIUIEHHBIX MA4el, 6apor Miorxray-
seH ckasaa: «Mory fokasaTe, 4TO HE OJMH MaTY HE 3AKOHYMJI-
cA BHUUBLIO». Moryr nu ero ciosa Geite pasmoi? (l'os, 3abu-
mutil cebe, 3aciumsbiéaemes KaxK 3a6umoiil NPOMUBHUKOM.)

A24. Mansiii 1 Boasmoit ocrposa mme- .
0T IPSAMOYTOJIbHYIO (JOPMY M pas3fesieHbl HA |- - [
npAMoyroisHbsie rpadersa. B kampgom rpad- | i
CTBe IIPOJIO}KEeHA JOpora Mo OJHOI H3 Juaro-
Hane#t, Ha xaxaom ocTpoBe aTH Aoporu o06- Puc. 36
PasyiOT 3aMKHYTBIH IYThb, KOTOPBIH HH 4Yepea
KAKYIO TOUKY He MPOXOAUT ABaxabl. BoT kak yerpoen Manbrit
ocTpoB, rae Bcero 6 rpaders (em. puc. 36), Hapucyiire, kak
MOMeT 6bITh yeTpoeH Boabimoi ocTpoB, ecid B HEM HeuéTHOe
yucaio rpadere. CKoNBKO rpad)cTB ¥ Bac IOJAYYHIOCH?

A25. { zagyman menoe uncao ot 1 go 3. Bel moXKeTe 3a-
IaTh MHE OLHH BOIIPOC, HA KOTOPBIH S YeCTHO AOJIKEH OTBe-
™Ts «/las, «Hers mnm «He 3malos», mocsie 4ero BeI JOJMKHBI
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HABEPHAKA OTrajarh 3ajiyMaHHoe uneno. [lpugymaite Taxkoi
BOIIpOC.

A26. a) Bo Bpems matua «.Pean” — LHCKA» Bacsa zany-
MAJICHA: MOHCHO JIM HA IWAXMATHYIO JIOCKY oCTaBuTE 11 KoHeid,
11 kopone#t u 1 maAv (6UTE He YMeeT) Tak, UTOOLI He GLLIO (hH-
rypsl, crodaueid nox 6cem apyroit ¢puryps? 0) Tor , ,
ke Bompoc npo 12 kowreii, 12 xopomxeil u MmAd,

A27. He orpriBag kapauaama oT OYMATH M He
NPOBOAA JIMHMM [BAX(Ibl, 3a4epPKHUTEe 4YeThIpbMA * = °
oTpeaxkaMu Bce 9 Touek Ha puc. 37. Puc. 37

A28. Hexoropble KJeTKH A0CKW pasmepoM 7 x 7 mokpa-
1IeHbl B YEPHBIH 1IBeT, 006pa3dyda Y4EPHBI MHOTOYIroJbBHHUE. Kro
pazpesaju 1o npaMoi, uayigeil no juduu cetku., Mor au oH
pacnacrhes Ha OATH PaBHEIX (huryp?

A29. Kneruarsiii keagpat 12 x 12 paspesasiu o rpaEHIaM
KJIETOK Ha 4 paBHBIe cuMMeTpuuHble yacTe. O0asaTenbHo JIH
3TH YacTH — NpAMOYroJdsHUKH? (lacTn paBHBI, CIIH UX MOMK-
HO HAJOMHUTH APYT HA APYIa U OHW COBIALYT.)

A30. Ha oeTpoBe UBYT [Ba IJIEMEHH: JH €Y bl BCETAA JITYT,
a pelyapu Bcerfa TOBOPAT npasay. I'pynna ocTpoOBUTAH BHI-
CTPOHJIAChH B KBaaparHoe Kape. CoceqaMu cYUTAKOTCA TE, KTO
CTOUT PAJIOM B OJ{HON KOJOHHE WIM B 0AHOH mepenre. Ha Bo-
npoc «BepHo g1, YTO POBHO ABOE N3 TBOUX COCEAEH 13 TBOETO
TIIeMeHH? » Kax bl oTBeTHa «/las.

a) BoamoykHO J1H TaKoe B Kape d x 57

6) BoamoxHo i Takoe B Kape 6 x 67

B) Boamoskno s takoe B Kape 9 x 97

A31. a) B KueTuaToM NPAMOYIOJbHHKE 3 % 2 OTMeTHIH
BCE BepIIMHLI KJEeTOK. PﬁBpE}KLTG ero Ha ABa TYIOYTroNnbHBIX,
JBaA NPAMOYIOJbHbBIX M JlBA OCTPOYIOJbHBIX TPEYIOJBHHKA C
BEPHIMHAMM B OTMeUYeHHBIX TOUKaX.

0) B knmeruaTom KeagpaTte 3 x 3 OTMETHJIH BCE BepIIMHBI
raeTok. MoKHO 11 paspesaTs €ro Ha TPHA TYHNOYTOJIBHBIX, TPH
OPAMOYTOJBHEIX M TPH OCTPOYTOJbLHBIX TPEYroJbHHKA C BEp-
IIIHHAMH B OTMEUYEeHHBIX TD‘IKEK?
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A32, a) MoHO 1M Tak pACCTABUTH B ’7 1 1
KJeTkax ¢Gurypst Ha puc. 38 uuciaa 1, 2, ..., 8, ‘ !
yr00bl 1pH J1000M paspesaHvH (QUTYypel Ha
JBe HACTH CYMMa B OZHOH H3 yacTeil menu-
jJack Ha cyMMmy B apyroit? (PesaTh MOMHO TONBKO TIO TPaHH-
IaMm KJIeTOK.)

Puc. 38

6) MoKHO /M TAK PACCTABUTH B KJETKAaX IMOJOCKH 1 x &
yncaa 1, 2, ..., 8, yrobsl npu gw0doM paspe3aHWHW MOJNOCKH Ha
JBeé JACTH CyMMa B OJIHOM W3 4acTel AeJHJachk Ha CYMMY B
apyroi? (PesaTs MOKHO TOJIBKO [0 FPAHMIIAM KJETOK.)

B) MoKHO 1M paccTaBUThL 8 PA3HBLIX IH@P B KJIETKax No-
nockn 1 x 8 rak, urober mpu AwHoM paspe3aHMH MOJOCKH Ha
JB€ YaCTH CyMMa B OJHOH M3 4acTell AeJMJack HA CYMMY B
Apyroi?

A33. a) Ha nucrke Oymaru HapucoBaiu 3 KBajpara, pas-
Mepbl BCEX KBAJPATOB pa3nuuaioTcs. Bce BeplIMHBI 3THX
KBaapaToB OTMETHJIH. MDI‘JID JIH OKA3ATLCH TaK, 4TO oTMeue-
HO MeHbIe yeM 9 Touex?

6) Ha mucTke 6yMarn HapmcoBanu 4 KBajJpaTa, PasMeph!
BCeX KBaJpaToB pa3iuyaloTcA. Bce BepIIMHBI 3THX KBaJpaToB
ormerHsin, MoOrjo nM oKasaThCA TAK, YTO OTMEYEHO MeHbIIe
yem 10 Touek?

A34. MosxHo 1 nipefcrasuTh 100 B BUAe CyMMBI IBYX pa3s-
JIHYHBIX HATYPAJbHBIX YHCEJ TaK, ‘-lTOﬁbl Kaxaoe H3 HUX [e-
JAI0CHh HA CYMMY Iudp aApyroro?

A35. Kaxkaoe in yeThipéXaHauyHOe YHCII0, MeHblIee 3333,
MOMKHO NPEACTABUTh KAK CYMMY ABYX HATYpAaJbHBIX CJarae-
MBIX C OJMHAKOBBIMH cyMMaMu nugp?

A36. Ha crone ne:xanud (PUrypsl ABYX BHIOB: KBaZpaTbl
2 x 2 u npamoyroasHuKn 1 x 5, npuuéM cyMMa [IePUMeTPOR
KBaZ[paTOB PABHAJIACE CYMMe NEePUMETPOR IPAMOYIOJBLHAKOB.
MorJio 11 CIVIHTHCS, YTO U3 HUX BCEX MOMHO CIOMHTH OJMH
fonwmioi keaapart (0e3 awip)?
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A37. MoHO 1M BMECTO 3B€3J04Y€K BIMCATH LIECTh IIOCJe-
IOBATENLHEIX UMD TaK, UTOOB Bce Ap0oOHU OLITH HECOKpaATH-
MBIMH, & PABEHCTBO BEDHBIM: #/% + % /% = % /%7

A38. Ha croje jexar 8 BCeBO3MOMHBIX IMOPH30HTAILHBIX
norocok 1 x 3 u3 Tpéx KBagapaTukoB 1 x 1, Kamasli U3 KO-
TOpBIX JIHOO Desblii, JHOO cepeiit (cM. puc. 39). Pagpernaercsa
MepeHoCHTh MOJOCKH B JMI0OBIX HanpaBlIeHHMAX Ha Jw0wle (He
00fA3aTeJBHO IeJIkbIe) PACCTOAHUSA, He [IOBOPAYNBAA U HE mepe-
BopaumBag. MoOXXHO JIM PACHOJOMKHATE MOJOCKH HA CTOJE TAK,
yT0OBI BCce Desible TOUKH 00pasoBalyd MHOrMOYIroJIbHHK, OrpaHHd-
UeHHLIN 3aMKHYTOH HecaMonepeceKalwIneica JOMaHoi, 1 BCe
cepbie — TosKe? (IIoJIOCKH He JOJIKHBI IePeKPBIBATHCA. )

[ .
[ |
.
[ [ ]

Puc. 39

B: 7—8 knacest

B1. CymiecTeyeT U AeCcATUYTONLHUK, BCE CTOPOHBI KOTO-
POro JIedKaT HA NATH NPAMBIX?

B2. V aByx TpeyroJpHHKOB DABHBI 10 JBe CTOPOHEI, a TaK-
’Ke PABHEI BRICOTHI, IPOBEIEHHEIE K TpeThel cTopore. O6a3a-
TEJBHO JIH 3TH TPeYrOJbHHKH DABHEI?

B3. Ha xapre ecTs YeThipe TpeyrojibHbie cTpaHbl. Moxxer
JIM KaskJasg UMeTh ¢ KaXJ0i M3 0CTATBHBIX YYACTOK TPAHUIbI
HEeHYJIEBOH IJIHHBL?

B4. CyurecTByIOT M TaKUe HATYpAJbHBIE YUCTA 41 > d3 >
> a3 > .. > a10p, 4TO

HO[(ay, az) < HOIl(az,a3) < ... < HOI(ay,a10)?
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B5. [oxamkuTe, uTO MeKJAV HATYPATLHBIMH 4YHcIaMH A
1 10A mHaiinércs umeno ¢ cymMMol 1nmugp Ha 5 Boablie, 4yem
v A.

B6. Jlana aiuHEHAaA OJIHOCTOPOHHASA JHHEHKA ¢ ABYMA MeT-
kamu, OHa No3BoAAeT NPOROJNTHL NPSMBIC Yepes Mmapy oTMe-
YeHHBIX TOYEK; eIl MOMKHO HPUJIOKHTL JHHEHKY K HpAMOil,
COBMECTHTH OAHY MeTKY ¢ OTMeUeHHOH TOUYKOH M OTMEeTHTh
TOYKY Ha pAMOi y BTopoil meTkn. IToctpoiiTe kakoii-Hubyab
KBAIPAT.

B7. HarypanbHoe uncio He oxkaHunBaercda HyaeM. Obasza-
TeJILHO JTH HAWAETCA KPATHOE eMy HATYPANbHOE YHUCIIO, B 3a-
MHCH KOTOpPOro (YHUTAas CJeBA HATIPABO) KamIasd cJeaylonias
uuppa He MeHbILe HpeAbIAYIIei?

B8. Ha njockocTH oTMedeHbl HECKOJbKO (Dosbile Tpex)
Todexk. HaBecTHo, uTO ecAHM BBIKMHYTH MIO06YVI0 TOYKY,
TO OCTABIIWECH OYAYT CHMMETPHYHBI OTHOCHTE/NbHO KaKOIi-
HEHOY b npamMoii. BepHo iu, 4TO BCé MHOMECTBO TOYEK TOXKe
CHMMETPHUYHO OTHOCHTENBHO KaKo-HU0yab npaMon?

BY9. Ha maxmatHoil gocKe DACCTABJIEHO HECKOJABKO UEp-
HBIX M DesBIX KOHel Tak, uTo KasAbli KOHb (Kak Denbli, Tax
M 4épHBIil) ObET Gonbiie Genbix KoHel, yeM uépHbIX. Moosker
JH YEPHBIX KOHEH ObITe DoJibine, uem Oesibix?

B10. MoxHO 11 13 [IPOU3REJIeHIA
1!-2!.31....-100!

BEIYEPKHYTH 0/uH 13 100 (pakTopuanos rak, uTobbl OCTaBIIE-
ecda NIPpoOH3EBeleHHe OBLIO KBaJApPaToM LIEeJI0r'o qnc.na?

B11. BoceMb 1IIaXMATHCTOB CRITPAJIN TYPHHUP B OJMH KpPyT.
Hasanu 1 ouko sa nodeay, 0,5 ouxa 3a umubeio, 0 3a mopa-
sceamne. Ilocne aToro Te e MIAXMATHCTHI PaskIrpajd KyOok
[0 OJMMIMHCKOH cHcTeMe: pasOuaMch HA Tapel, IPOMrpas-
e BLIOLLAM, OCTABIITHECA CHOBA PasbMIMCh HA [Tapbl U T. [.
Bee kyOKOBBIE BCTpeull SaKOHYM/IMCH TaK e, Kak BCTpevH
TeX 3Ke HIPDOKOB B TYPHHPE, HHYLHUX B KYDKOBLIX BCTpEUax He
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Osut0. Morio au enyuurecs, 4To KyO0K BREIMIpas HIAXMATHCT,
HabpaBIIHii B TYpHHpe MeHBIIE BCEX OYKOB?

B12. Bapon MooHXTray3eH yTBEp#JaeT, UTO CMOT PAa3pe3aTh
HEeKOTODBI# paBHOOEAPEHHEIH TDEYTOJBHUK HA TPH TPeyrojb-
HUKA TAK, UYTO U3 JI00LIX IBYX MOMXKHO CJIOXKHUTE paBHOOEpeH-
HBIH TpeyroapHuK. Moryr an crnopa GapoHa OwITh HpaBgoi?

B13. Ilera manucan BOCeMb HONAPHO PA3JHYHBIX YHCEJ.
Baca ux He BHAeN, HO yTBepJaeT, UTO MX MOMHO TAK pac-
CTABHTL B BepIMMHAX Ky0a, uTo0bl CYMMBbI Ha I'DAHAX TOXKe
ObLtu Bee pasanunbl. [Ipas nu Bacsa?

Bl4. a) MoxHO a1 KJjeTdaTyio gocky 99 x 99 packpacHurts
B JBa IBeTa Tak, 4YToOBl KaMjasg KJeTKa IPAaHHYHJIA N0 CTO-
POHE POBHO ¢ ABYMSA KJETKAMM APYroro usera?

6) Tor ke Bonpoc ansa gocku 100 x 100.

B15. a) [IpuBeanTe npuMep TpeyrojlbHUKA, BCE CTOPOHBI H
BLICOTHEI KOTOPOTO M3MEDAIOTCH MeJbIM YHUCAI0M CAHTHMETPOB,

©) MoryT JIH B OCTPOYIOJIEHOM TPeyroJibHUMKe BCe CTOPOHBI
H BBICOTHI USMEePDHATLCHA LEJbIM YHCIOM CaHTHMETpOB?

B16. a) MoskHO JI PacCcTaBHThL JAEBATE KOpPOJed HA Oeablx
MONAX IMAXMATHON JOCKHM TAK, YTOOL OHM nobuan sce ceobon-
HblE 0JIA (KaK 4Y€pHbIe, Tak K OeJibie)?

6) MosHO M TaK paccTaBUTh AecATh Kopojei?

B17. a) B nocénke pBa msdbuparenbHbiXx yuacTra. Ha xam-
JOM M3 HHUX JBA rofla mojipsjl NoACUYHThIBAIN, KAKOH MPOIEHT
OT BCceX NpHILNefMHX uadupaTesedl rojocyer 3a NAPTHIO ce-
peix. B aToM roay ator mokasarenb Ha 0o00MX yYacTKaX OKa-
3aJicsA poBHO Ha 20% 6Goaslue, 4em B upom.uom‘. a B LIeJIOM 110
mocesKy — posHo Ha 20% mensbine, yem B npouwiomM. Mor au
HOACYET IOJIOCOB OKA3aThCH BEPHEIM?

0) Tor sxe Bompoc, HO YYACTKOB — TpPH.

B18. 3amkHyTas JJOMaHAA [IePeCeKaeT KayKioe CBOe 3BEHO
POBHO OAMH pas. MoMeT JIM KaxJ1afd TOYKA caMolepecedyeHus
neandTk 00a mepeceKalNMXCcsA 3BeHA B oTHomeHuu 2 : 17

'To ects ecain B npouwiom rogy duio n%, To 8 atom (n + 20)%.
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B19. a) Coser gupexTopoB (gupmbl «Pacnui» B cocra-
Be 100 uenosex moarnasnser npeaunentT Hampoge. Iloxo-
mrén cpox nepepblbopoB. MX npoBogAT TaK: COBET AEJNAT Ha
HEeCHOJIBKO pPAaBHBLIX IIO YHUCJACHHOCTH KOMHWTETOB, B KaXIOM
OOJIBIIMHCTBOM TOJIOCOB BRIDHMPAIOT Ipeacenarel]d, a Npeice-
jJarenan OOJBIIMHCTBOM I'OJIOCOB BRIOWpAaioT mpesugenTta. Pac-
npeieleHHe TI0 KomuTeTaM onpenenser cam Haepone. Momxer
Ju oH ofecrnedynTs cebe nepenadpaHue, eclIyd ero CTOPOHHUKOB
B COBeTe (BMecTe ¢ HUM) Beero 36 uesoBek?

6) To ke, HO CTOPOHHHKOB Bcero 33.

B) Croponaukxos Bcero 27, Ho BbIOOPEL B KOMHUTETaX JBYX-
CTYMeH4YAThIe: KOMHTET [eJHTCA HA paBHble NOLKOMHTETHI,
KaXKbIH MOJKOMHATeT BOIBIIMHETBOM TOJOCOB BRIOWDAET BhI-
OOpIIMKA, 4 BRIDOPIMKK OOJILLUIMHCTBOM TI'0JIOCOB BhIOMpAaloT
npegcefaTens KomuTera. A 3aTeM INpefcelaTeln KOMHUTETOB
BRIOMPAKOT Ipe3ngeHTa. [eneHne HA TOJKOMHTETEL TOXE 3a1a-
ér Haspoge. (Bo 8cex zonocosaHuax npu paseHcnmee 2010008
nobexdaem onno3uLLL.)

B20. «B aToii hpaze ! seex wdp — uudpsl *, goau nudp

was

1
* M * OMMHAKOBBI M paBHbBI —, 4 Ha JOJK BCeX OCTaJIbBHbIX

ann

1 "
uudp DpUXoANTCA — ». BeTaBbTe BMECTO 3BE3NOYEK TPH pas-

Hele nudpEl, 8 BMECTO MHOIOTOYME — TPH pasHbIX YHCJa Tak,
gTobb! (hpasa GBIIA BepHOIL.

B21. B Bepmmuax mecruyroasEuka ABCDEF mesxann
IITeCTh OJIHHAKOBLIX HA BHJ NTAPHKOB: B A — maccoil 1 r, B B —
2r,BC—3r,8D—4r,8E—5r, BF — 6 r. Ilyranx
MOMEHAN MeCTAMHK JBa MIAPHKA B TPOTHBOMOJOMHBIX BeDIIH-
Hax. Kak 3a ogHO B3BeluMBaHHe Ha JByXualleyHLIX Becax 6ea
rUpb ONpeJeINThL, KaKUe UMEeHHO IMapUKY MepecTaBleHb!?

B22. CymecrByeT JM TAKOH HADOp M3 mecATH HaTypalb-
HBIX UHCEJ, YTO BCe OHH ZIPYT HA IPYra He JeJdATeH, a HX
KBAJIPATHI JeJIATCA HA Ka)Kgoe U3 yucen Habopa?

B23. [Iparon zanep B nemiepe 20 rHOMOB H cKa3al: «¥ me-
HA MHOTO CHHHX M KPaCcHBIX Kojanaxkos. M3 Hux saBTpa yTpom
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s HAeHY HA KaXJAOro M3 BAC M0 KOJMAKY, IBET JJ KaXKJ0To
Boibepy caM. Bel cMmoceTe yBHIeTh LBeTA KOJIMAKOB HA KaXK-
nom, Kpome cebs. [Tocoe aToro KakABIH U3 Bac BTalHe OT Jpy-
IUX HA30BET MHe HBeT. Kenw y gecATepblx UiaH Dojblle Ha-
3BAHHBIM I[BET COBMAJET C IBETOM ero Koamnaka, scex 20 or-
nymy. Eciu MeHblle — Beex cbeM Ha oben». Kak rHoMam mo-
rOBOPUTHCA JeHCTBOBATE, 4T06k! criactuch? (Bo apema nokasa
Hem B803MONCHOCTIU noddmb cUZHAN.)

B24. Pébpa nepeBAHHOr0 HempospadyHoro Kyba packpacu-
a1 B yereipe nsera B, K, O u C Tak, uTo Ha Ka:Xmo# rpaHu
BCTPEUYAKTCHA Bee uBeTa. JOKamMuTe, YTO MOMKHO TAK MIOCTa-
BHTE Ky0, uToOBI Ha BepXHell rpaHH IBeTa IUJIH 10 YacOBOH
cTpenke B nopaake B, O, K, C.

B25. Ha kakoe HaMMeHBIEe UHCIO NPAMOYTOJLHHKOB
MOJKHO paspesaTh KaeTuaTtyio ¢urypy Ha puc. 40, ecnam a) pe-
3aTh MOKHO TOJIBKO II0 CTOPOHAM KJIeTOK; 0) pesaTb MOMKHO
KaK YroZHOo, He TOJBKO MO CTOPOHAM KJIeTOK?

Pue. 40

B26. Moker 1u cBeya BHYTPH IYCTOH MHOTOYTOJIBLHOMH
KOMHAThI He OCBEIaTh MOJHOCTBI) HU OJHY U3 CTEH?

B27. EcTe TpM OAMHAKOBBIX KHUpIH4a ¥ JuHedka. Kax
MOHO Oe3 BHIUMCJIEHHMH HENOCpeJACTBEHHO M3MEPHUThH JJIHHY
DONBIIOH AHATOHAIM KMpIHYa?

B28. JlorkaxuTe, 4TO CYIECTBYET IMAJTHHIPOM, JeJIALIHHCH
na 5'%, (Hamomuwum, uro narundpom — 310 UMCIO, KOTOPOE
HEe MEeHAEeTCA MPH 3anucH ero nudp B obpaTHOM NOpAAKe.)
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B29’ EcTb KpaH ¢ BOJA0i, PAKOBHHA U TPH cOCYAa 00BEMOM
31,4 nm 5 n6e3 feneHnii, rIe B caMOM MaJIeHBKOM COCYIe —
3 1 cupomna. Kak ¢ moMouisio nepesiuBaHuil noxyuuTs 6 1 cme-
CH BOJbI ¢ CHPONOM B nponopuuu 1 : 17

B30. Mo:ker au npsmas pasburh KakKoW-HUOYIL MIeCcTH-
VroJILHUK HA YeThipe PABHBIX TPEyroJbHHKA?

B31: B psaj cieBa HAIIPABO JIEXKHUT 33 KOILUEJbKa, B Kas-
aom no 100 moner. M3 ogHoTo KOIIEIBKA YacTh MOHET Nepe-
JOXKHUJM: TI0 OJHOH MOHeTe B KaXKALIH M3 KOIIEeJIBKOB CIIpa-
BA OT Hero. 3a OfMH BOIIPOC MOMHO Y3HATH CYMMAaPHOe YHCJO
MOHET B JII0O0M HA00pe KOIIEeJbKOB. 38 KAKOE HAWMEHBIIIEE
YHCJIO BOMPOCOB MOM{HO FapaHTHPOBAHHO BBIYHCINTE «00ner-
YEHHBII» KOMeneK?

B32. Haitnérca M CTPOKA H3 JECATH HATYPAJIbHBIX YHCE,
B KOTOPOHl Kagoe cleayiollee YHUC/I0 JeJHTCA Ha Npeibiiay-
IIee, HO MMEET MEeHBIIYI cYyMMY HHppP?

B33. Or crapoii KpernocTH Ha PaBHHHE OCTAJIMCH TOJBKO
BBICOKHE CTeHBI. H& [I1aHe HKpPelloCTh BLINIALHT KaK MHOrO-
yroabHUK. PefAa cTOUT CHAPYXH H BUAWT KpenocTb. MoxkeT
JIKR (I)E,IIH He BHAETDH INIOJIHOCTBI) HH OIHY H3 CTeH KPeIIoCTH,
B Kakyio ObI CTOPOHY OH HH MOBepHYyJcA?

B34. Ha maockocTH pacnofioeH KBaJAPaT M HEBHIHMMBI-
MH YepHHJaMu HaHeceHa Touka P. YenoBek B cnemHaIbHBIX
OYKax BHAMT TouKY. Ecaim nposecTy NpAMYK0, TO OH OTBeYaeT
Ha BOIIPOC, II0 KAKYIO CTOPOHY OT Heé JexuT P (ecau P nexur
Ha OpAMOMH, TO OH rOBOPHT, uTo P nexxuT Ha npamoit). HyxnHo
ONpPEeAeHTh, JEXKNAT I Touka P BHYTpH KBajapaTa. MomHO an
2TO HABePHAKA Y3HATHL MeHee 4YeM 34 ueTbipe Bompoca?

B35" Babe-are mogapunn OodblIHe MECOUHBIE YaCh
Ha 5 MMHYT M MaJleHbKHE — HA 2 MHHYTBI. 3€Jbe JOJKHO
HeMnpepsiBHO Kunetbk posHo 8 muuyT. Korga oHo 3akumeso,
Bech NecoK B DOJIBIINX YacaxX HaXO[WJICHA B HUMHEH IOJIOBHHE,
a B MAJIEHBKWX Kakafa-To (HeM3BecTHAas) YacTh MecKa Haxo/u-
Jach B BepXHell MOJIOBHHE, 4 OCTAJBHASA YACTh — B HHXKHEN
nonosuHe. [Tomorure Babe-sare orMmepuTh POBHO 8 MHUHYT.
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(IIecox acé apems cbinAemMcA ¢ NOCMOAHHOIL CKOPOCMBIO.
Ha nepesopauueanue 1acos pemsa He mpamumca.)

B36. [TosepxHOCTs KyDa OkJieeHa Oe3 Lieseil H HAJOMKeHH
HECKOJBKUMM OYyMaKHEIMM napaynenorpammamu. O6asaTens-
HO JIA CPeaH NapajlesorpaMMOB HAHAETCH NPAMOYTOJbHMK?

B37. MHOroyroJibHUK Ha3blBaeTCH PA6HOCMOPOHKUM, €CIIN
BCE €r0 CTOPOHBI pPaBHBI (HANpUMep, MPABMJILHBIN TPeyroib-
HiK 1 pom0 — paBHOcTOpoHHHEe). MO HO I paspe3aTk KBaj-
pPAT HA TPU PABHOCTOPOHHHX MHOTOYTONTBLHUKA (He obA3aTenhb-
HO OZMHAKOBBIX)?

B38. a) Tpu HeweablX YyMc/a IPeACTAB/JEHBI B BHAEe HECO-
KpPATHMBIX Apobeil, 60abmux 1. Moryr AM HX cyMMa M HUX
nponseejeHue 0b6a 0Ka3aTbCH HATYPAJIBHBIMH YHCIaMH?

0) JlecaTes HeleabIX YHCeJ NMPeaCTARISHEI B BHIe HECOKPA-
TUMBIX Apobeit, 60npmux 1. Moryr a1 HX cyMMa 1 HX IIDOH3-
Befenye 0ba OKasaThes HATYPAJLHBIMH UMCIaAMY?

B39. Ha crose mo Kpyry JieKar d BHEIlIHe OJWHAKOBBIX
moHeT Becamu 1, 2, 3, 4 u 5 r. UaBecTHO, 4TO Beca HAYT MO
NOPAAKY, HO HEM3BECTHO, 10 YACOBOI CTPeJIKe WX OPOTUB Ya-
COBOM CTPEJKH U ¢ KaKOro MecTa HauMHalorcAa. Bapon MwoHX-
rayseH yTBeDPIKAAET, YTO OH MOKeT, cle/laB Ba B3BelIUBAHUA
Ha "HallleyHBIX Becax 0e3 rups, NOCJIe 3TOT0 OIpPeoe/luTh Bec Ka-
KOH-HHOVAB H3 MoHeT. MoryT jin ciosa bapoHa ObITb mpaBaoci?

B40. a) B paa sanncansl 3 paginyuHblX HATYPAJIBHBIX YHCTA.
Bropoe paBHO cymme nu()p nepBoro, Tperse — cymme nudp
Broporo. Moryr jiu Bce 4ucja ObITh TOUHBIMH KBagpaTamMu?

0) B pan sanmcanbl 10 pa3IAvHBIX HATYPAJIbHBIX YUCEJI.
HaunHasa co BTOporo, Ka)aoe paBHo cymMme nudp Npenbiay-
mtero. MoryT 1u Bce uHcaa OLITH TOUHBIMH KBagpaTaMu?

B41. a) Hapucyiite npumep 3 10 paznTuuyHBIX HECHMMEeT-
PHYHBIX KJeT4aTelX (GUryp rax, urodbl u3 Ji00bIX ABYX MO~
HO DBLJIO CITOKHTH CHMMETPHYHYH (QUTYDY.

0%) HapucyiiTe npumep H3 4 pasiuYHBIX HECHMMETPHY-
HBIX KJETHATBIX (PUTYD TakK, 4TOOBI M3 JMIOOBIX TPEX MOMKHO
OBLIO CJIOKHTE CHMMETPHYHYIO (PUTYDPY.
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B*) Hapucyitre nmpuMep m3 6 pasiuYHBIX HECHMMeETpUU-
HBIX GHryp Tax, 4To0bl U3 JIO0BIX TPEX MOYKHO DBIJIO CI0XKHTHL
CHMMEeTPHYHYIO QUIYyDY.

B42. Paspesxbre TpeyroasHuk ¢ yraamua 30°, 40° u 110°
HA TPM paBHOGEIPEHHBIX TPEYTOJBHUKA.

B43. a) Moskno 11 paspesaTh Ky0 Ha KyDHMKH IBYX pas-
HBIX pasMepoB Tak, 4To0bI KYDMKOB Ka)KJoro pasmepa ObLIo
IOPOBHY?

6) MokHO JH paspe3aTk Ky0 Ha KYOHKH TPEX PasHBIX pas-
MepoB Tak, 4To6b KYOUKOB KaMA0r0 pasmMepa GbII0 TOPOBHY?

B44. Tpu dyrdonbHBIe KOMAHIBL CHIMPAIM 110 Pasy Kam/jaan
¢ Kaxmoit. ¥Y3HaB Mpo KaKAyo KoMaHAy obmiee umcao 3abu-
TBIX H 00IIee YHCJI0 HPONYILeHHEIX €10 B 9THX MaT4yax MAdel,
6apor MwuxrayseH ckazan: «Mory noxasaTh, 4YTO HUYBHX He
6e110%. MoryT six ero ciopa 0bITh TpaBRoi?

B45. JoxkaxxuTte, 4T0 J1000H TpeyroJbHUK MOMHO pa3sOUTE
Ha 22 TpeyroJbHMKA, B Kad/J0M U3 KOTOPHIX ecTh yroa 22°, u
emé 23 TpeyronbHMKA, B KaXKJA0M M3 KOTOPBIX €CTh yroa 23°.
IIpu aToM HHYEro JHIIHErO OCTATHLCA He JOJIKHO.

B46. Mo:xuo gu KaeTyaTeiit keagpart 10 x 10 paspesars 1o
rpaHMIlaM KIeTOK Ha TATh NPAMOYTOJIBHUKOB TaK, YTOGHl HH
M3 KAKHUX JBYX YacTel Helb3A ObLIO CI0MKUTE NPAMOYTOJIBHHUK ?

C: 8-9 kaaccesr

Cl. [IBe cTOpOHBI OJHOTO TPEYIOJBPHUKA DABHBI JBYM CTO-
poram apyroro. TpeyroabHuku moAoOHBI. O6a3aTenbHO TH
OHH PABHEI?

C2. B ropoge CTpormHo B MeTpO CTPOro 3alpelleHo Npo-
BOSHTbL IIpeAMEThbl, Y KOTOPBIX AJIMHA, IIHPUHA HIN BBICOTA
foneme 1 M. Tem He mMeHee MKOALHHUKY Bace yaanoce npo-
BesTH Jblxn gauHoi 1,0 M. Kak?

C3. ®yHKUHA ax? +bx +ec NpH BCEX LEJBIX X IpPHHHMAET
meable sHavennsi. O6sasarensno u Bee koadduimesnTs! a, b, ¢
mexasie?
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C4. Mosker 1M cyMMa pPacCTOAHHN OT TOYKH BHYTPH BBI-
MIYKJ0TO YeThIPEXYTOJBHHUKA 0 BCEX ET0 BEPIIHH OBITh GOk~
ure nepumeTpa?

C5. Bepro s, 4T0 y Ja1000r0 TpPeyroJbHHKa MOMHO 3a-
MHCATh B BEPIIMHAX M0 HEOTPHUIATENBHOMY YHMCJIY TaK, 4TO-
Obl cymMMa uYMcesl B KOHLAX KaXJ0H CTOPOHBI paBHAJAachk ee
nanHe?

C6. Bece Bugsr pacteruit Poccun 66111 3aHYMEpPOBaHBI IO~
paxg gyucaamu ot 2 go 20 000 (umena uayr 6es HIPOOYyCKOB H I10-
BTOpeHWH). A KaXA0i mapbl BHJIOR PACTEHUH 3aTIOMHUIH
HauboMBIIMKA OOIIMI JeaMTEeN: MX HOMEPOB, a CAaMH HOMepa
Ov1H 3a6BITHI (B peayneraTe cbosa komnwiorepa). MoxkHO nm
IJIA KaMKJA0TO BHA PACTEHHII BOCCTAHOBHTE ero Homep?

C7. a) IIpamoyrosibHas Aocka pasdbura NpAMBIMH, Iapaj-
TedbHBIMH cTOpoHAM, Ha 99 ctpok u 99 crombiio, TO ecTh
Ha 99° KJIeTOK-IpPAMOYrolbHHKOB. HeKoTopble mpAMOYIoIb-
HHEKH OTMEeTHJIH. CPE,JIH OTMEeUeHHBIX NMPDAMOYTOJIBHUKOB HeT
PaBHBIX, & KasKIbIH HEOTMEYEHHBIH PaBeH KaKoMy-HHOYIE OT-
MeueHHOMY. Mosker nu OviTh oTMeueHo poBHO 2000 mpsamo-
VIOJIBHHKOB?

0) A porHo 1999 npamMoyrojisHHKOB?

B) A 800 npAMOYroJbHHKOB JJIA JOCKH, pasbuToil Ha 30
crpok 1 30 cronbuos?

C8. JTokasuTe, 4TO MOMHO BbIOPATH CTO3HAYHOE COCTABHOE
YHUCJA0, KOTOPOE NPU OJAHOH 3aMeHe JM000H OU(pPB HA JI00VIO
IDYTYIO OCTAHETCA COCTABHBIM.

C9. Mosxuno nu umena 1, 2, ..., 100 paccraButs B apy-
roM NOpPAJIKe TakK, YTo0BI cpefHee apH(pMeTHuecKoe 060
rpyinbl 18 ABYVX WM Gojee moApsl CTOAIIMX YHCce]a He Obl-
J10 Henbim?

C10. Ha ra»xkmoit rpasyu Tpéx KYOMKOB CTOUT MO HATYPANb-
Homy uucay. ua mapel KyouxkoB A u B cocrasum 36 ymo-
pPANOYEHHEBIX map BUa (rpads A, rpaHe b). 3aMeHUM Tenmephb
KasKAVI0 napy IpaHeHd Ha mapy 4YHcel, CTOAIIMX HA 3THX rpa-
HAX. CrameM, uro KyOHK A ébiuzpsisaem y kybuka B, econu
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fosiee ueM B MOJOBUHE Map MEepPBOe YWCJI0 DOJIbIIE BTOPOro.
MosKeT JIH CAVYUTHCA, YTO IEePBLIil KYOMK BHIMTPLIBAET Y BTO-
poro, BTOpPOH — y TpeThLero, a TpeTuii — y nepsoro?

Cl11. ITo Kpyraomy TpeKy B OZHY CTOPOHY €3HAT TPH I'OH-
muka. CKOPOCTH MOCTOAHHEI, HO BCE PA3JIMUHBI. ¥ OLHOTO U3
FOHIMKOB HaxoguTca (QUIsAMKa ¢ nuTeéM. Ecim npu obrone
¥ KOro-TO M3 JBOMX eCTh (DIAMKKA, TOT BCEr[a NepesaéT eé Apy-
romy. Mosxer i (QisidKa HAKOr/Ja He MONaJaTh K OJHOMY M3
ronmukoBs? (HMagecmuo, umo mpoiHsix 0020108 He Obl8aem.)

C127 Bapor MrmoHXTay3eH IOBOPHT, UTO V HETO €CTh MHO-
rO3HAYHOE YHCI0-MAJHHAPOM (OHO YHTAETCH OLHHAKOBO CJIeBa
HanmpaBo ¥ cipaea HaneBo). Hanucas ero sa 6ymakHoii menre,
0apoH caesas HeCKOJbKO paspe3oB mexay mudpamu. Jlenrta
pacmanach Ha N Kyckos. Ilepeno:XuB KYCKH B IPYTOM TOPAJ-
Ke, 0apoH yBUeJ, YTO HA KYCKAX IO pasy 3allMcaHbl 4YHCJA
1,2, .., N. Moryr nu cnosa Gapona 6uITs mpaBnoii?

C13% Yepea S(n) obfozumauum cymmy mudp uucaa n (B gecd-
THYHOMK samucH). CyliecTBYIOT JH TPH TAKHX PA3JIHYHEIX HA-
TYPaNbHBIX uMcaa p, ¢ u r, uro p+S(p) = g+ S(q) = r+S(r)?

C14' TlpaBunpHBEIH TPEYroJdbHHK
IpAMBIMH, HapajlaellbHBIMH CTOpDOHAaM,
paabut Ha 100 paBELIX TPeYrolbHUKOB-
rJaerok (cm. puc. 41). TpeyroabHukwn,
PACIIOJIOXKEHHLIE MeMX1Iy JBYyMA CcO-
CeJHMMHN NapajjeJbHBIMH NpAMbIMHA,
o0pasyioT norocKy. Puc. 41

a) MoKHO JIH OTMETUTh BOCEMb KJETOK TAK, YTOOBI HHUKA-

KHe JBe OTMeYeHHBIC KJeTKH He NPpHHaLJexalH D}lHOf‘I IIoJIocC-
Ke HH 10 OJJHOMY U3 TPEX HanpabBJeHHH?
6) Mo:xHO J1IM TAK OTMETHTL CEMb KJETOK?

C157 Yernipe AepeBHH PACIOJIOXKeHbl B BepPIIMHAX KBaj-
paTta co croporoif 10 kM. MoXHO H UX CBA3aTh CHCTEMOil
JOpor, AJHHA KOTOPBIX Oyaer meHbiue 28 Km?

C16. B npamoyrosbHOH TabiHIe KJIETKH HYMepyloTcs
0o NOpAOKY: CHaAYaNa nepsad CTpOKa cleBa HaopaBso, 3aTeM
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BTOpasi CTPOKA cjieBA Hanpaso u T. 1. Bapor MoHxrayseH ro-
TOB IJIA KAXKIOTO N MPeIbABUTH TAKYIO Tabaumy, paspesaH-
HYIO Ha 71 MHOTOYTOJIbHBIX YacTeil ¢ paBHBIMH CYMMaMH HOMe-
poB B Kaxmoi uactu. MoryTr nu cnosa GapoHa OBITH TpaBAoit?

C177 Ecrp 10 gBysHausbiX uuces. Jlokaxure, 4TO H3 HUX
MOXXHO BBRIDDATEH ABa HemepeceKawluxcA Habopa ¢ OJWHAKO-
BBIMH CYMMaMH.

C18” CyujecTByer 1 BRIDYKJILIIT MHOTOYTOJBLHHAK (€3 pas-
HbIX CTOpPOH, KO‘TODBIFI MOMHO paspes3aTh Ha JBa paBHBIX MHO-
royrojibHuKa?

C197 B gpy:®Ke Vv JIOOBIX ABOWX VUACTHHKOB €CTh POBHO
nBa obmmx apyra. Moser nH yV KaMJ0ro y4acTHHKA OBITh
B KPYXKe poBHO 1o a) 6 gpyaeii; 6) 5 gpyaeit?

C20. a) K aByM BepxXHHUM yIjaM OPAMOYTOJbLHOH KapTH-
HBEI IPUABA3aHA TEeCEMKA. B cTeHY Ha OJHOIT TOPHU30HTAJAH BOH-
ThI gBa reo3ad. MoHo g 06MOTaTE TECEMKY BOKPYT I'BO34eil
TaK, 4ToObl KAPTHHA BHCeNa, HO NMPH BLIHUMAHKK aoboro ma
rBO3AHKOB Oagaia?

0) Tor ke Bompoc ANMA TPEX TBO3AEIL.

C217 a) CymecTBYIOT JIH ABA PABHBIX CEMHYTOJBHHKA, BCE
BEPIIHHBI KOTOPBIX COBIIAJAKT, HO HUKAKHE CTOPOHBI He COB-
nagapT?

0) A TpH TAKHUX CEMHYTOJbHHUKA?

(Hanomunarue: MHOZOYZOAbHUK HA NAOCKOCMU 0ZDAHUYECH
HecamonepeceKanueiucs 3aMKHymol JoMAHO.)

C227 Ilpusegnre npumep tabiauusl 3 x 3, 3aI0JIHEHHOH
NeBATBH p&ﬂﬂH‘IHHMH HETYPEJII:HHMH yHucJIaMH TAak, 'CITOGH
[MpPON3BeAeHNA B CT0a0Iax ObLIH PABHBL H CYMMBbI B CTPOKaxX
TOXe DBIIH PaBHBI {HD CYMMBI MOTYT OTJITHYATBCA OT MpPOH3BE-
JeHMit).

C23" PaspexbTe Kpyr Ha HECKOJNLKO PABHBIX YaCTeH Tak,
4TOOBI rpaEMLa XOTA Obl OJHON M3 YacTeill He NPOXOANJa Yepes
IIeHTP Kpyra.
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C247 Opa 1 fAwa uMerT N0 SK3EMIIADPY OQHOR H TOIt e
KJeT4aToH TabmuIk 5 x 5, sanonHeHHoR 25 pasIHUHBIMM YHC-
aamu. IOpa peibupaer HanboJiblllee YMCJI0 B TabaHIle, 3aTeM
BRIYEPKUBAET CTPOKY U cToaberr, cogep:xaniue 3T0 4YHCI0, 34-
TeM BbIOMpaeT HaubOJEBIIEe U3 OCTABIIMXCA UHCEN, BRIUEPKH-
BaeT CTPOKY M CcToJibell], cojepkaiiue aTo yuejiao, U T, x, Aua
IIPOM3BOAUT AHAJOTHYHEIE NeCTBHA, HO BbIDMpaeT HAMMEHL-
mrue yiena. MoskeT JIM CIYYNTBCA, YTO CyMMAa YMcel, BeIOpaH-
HEIX Ameit,

a) Oosbllle CyMMEBI uMces, BeIOparanix HOpoit;

6) Dosbire cyMMbl JHO0BIX APYIHX ATH YHCEJ] HCXOAHOM
TabJUIbI, YAOBIETBOPAKINNX VCIOBHIO: HUKAKHE [BA H3 HUX
He JIe;KaT B 0JHOH CTPOKE HJIM B OJHOM cToJ01e?

C257 EcTh mrecTs 0AMHAKOBBIX HENPO3PAYHBLIX KUPIHYeil,
Mo’KHO JIH PACIOJOMKHUTh MX B IPOCTPAHCTBE Tak, 4ToOB M3
HEKOTOPOH TOYKM BHE KMPIHUei He 6bL10 BUAHO HU OZHOH U3
BEPLUHH KHpHU4Yeir?

C26° Ha niocKocTH HAPHUCOBAHBI MPAMBIE C cODIIOAEHEEM
CAeIVIOIHX OBYX YCIOBHH:

1) Ha Kamnoi MpAMOIT ecTh XOTA Obl ABE TOYKHM Hepeceue-
HUA C IPYTHMH IPAMBIMHU, IPUYEM PACCTOAHHE MEXKAY 00
MH TOYKAMH TepecevdeHus Ha OJHOM MPAMOH He MeHbIe 1;

2) npamMele, NpoXoAfAlllHe 4Yepe3 IH0YI0 TOYKY Nepeceye-
HHA, AeNAT NJI0CKOCTh Ha paBHBIE VIIIbI.

Ina wammgoil TouKW mepecedeHus Calla BblIKACHIBAET,
CKOJIBKO NPAMBIX B 3TOH TOYKe MepecexkaeTcsa (He MOBTOpAS
yaKe BeInHcaHHble yncia). Kakue Habopbl 4yuces Moryr moJy-
yurhea y Camm?

C27° CymiecTByeT AM TAKOH BBINYKJBIH NATHYTOJbHHEK,
OT KOTOPOTO HEKOTOpas MpAMas oTpe3aeT NMoAo0HBIN emy ns-
THYIOJABHUK?

C28’ B rpeyroasauxke ABC /B = 50°, /C = 30°. Bayr-
PH TpeyroJbHHKa BeIOpaHa Touka M rtak, uto S MBC = 20-,
£ZMCB = 10°. Noxaxure, uro AM | BC.
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C29. Ecte 4 nanoukn. OrxjaagbiBasg 00 OJHOI, M3 OCTaB-
IMMUXCA TPEX CKIAABIBAIOT TPEYTOMBHHUK. ¥ BCeX 4 TPeyronb-
HHKOB Ij0I0aad paBHbl. O0A3aTeIbHO JM Bee 4 NaJOoYKH OfH-
HAKOBOM JJTHUHBI?

C30. Jlerko OKJEHUTH HOBEPXHOCTH KyDa IecTbio pomba-
MH, 4 UMEHHO IIeCThI0 KBAApPATAMH. A MOMHO JH OKJIEHTh
nmoBepxHocTE Kyba (Bea uieneil U HANOMKEHHIT) MeHee 4YeM Iie-
¢ThI0 poMbaMu (He 06A3aTENBHO OTUHAKOBLIMH)?

C31. Bapou MioHxrayseH yTBep:K/Aa€eT, 4TO HAPHCOBAJL MHO-
royroJLHHK M TOUKY BHYTPH Hero Tax, urto Jwbas mpaMasd,
[IPOBEJEHHAN YepPed 9Ty TOYKY, [AeJHT MHOIOYIOJbHHK HA TPH
MHoOroyronebHMKEa. Mormu nu cnosa GapoHa 6BITE IPABIOHAT?

C32. Ha oaHOil CTOpOHE NJOCKOH JepeBAHHOH NJIACTHH-
KH HApHCOBAH KJeTUATHIH KBajapaT, B HéEM 10 KIeTOK Hama-
3aHBI YEPHOH Kpackoi. Cama, MCHONB3YH IJIACTHHKY KakK Ie-
YaTh, 8 pa3 TPUIOKHUI eé K 6etoMy JTUCTY, U KaKAbIH pas aTu
10 xaeToK (M TOJBLKO OHH) OCTABJIAJIH YEPHBIH OTIIEYATOK Ha
6ymare. Mor nu B HTOTe HA JIUCTE MOJYUIUTHCA KBagpaTr 9 x 9,
BCe KJETKH KOTOpPOr'o, KPpOMe OJHOH yrioBoil, 4yépHabIe?

D: 9—-11 knaccsr

D1. CymecTByIOT NH [ABE TaKWe BCIOJY ONpeAeléHHbIe
HenocTossHEble QyHKIUH f(x) 1 g(x), uyro dyexkousa f(g(x))
uéTHa, a g(f(x)) HeuéTHa?

D2. CymecrByer Ju Takas cgepa, Ha KOTOPOH HMeeTCH
pPOBHO OJlHA parMoHanbHad Touka? (PayuoxnaabHas moyka —
moyka, y Komopoi ece mpu 0exapmosbl KoopJduHamul — pa-
LUOHANbHbLE HUCAA.)

D3. BepHo nu, uto y Jawboro teTpasipa MOMKHO Ha KaM-
nom pefpe 3anmucaTh MO HEOTPHIIATEILHOMY YHCIY TaK, YTOOBI
JUIA KasKJA0W IpAHH CyMMa YHCeJ Ha €€ CTOPOHAX paBHAJIACh
[LJIOIAANA rpaHu?

D4. CymiecTByIOT 11 TaKHMe HppallHOHANbHEIe Yyncsaa a u b,
uro a’ panuonanbro?
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D5. CymecTByeT 1M KBaAPATHBIM TPEXYJIEH, IPH MOACTA-
HOBKEe B KOTOpbIi uncen BuZa 11...1 B pesyasTare noaydawTes
YHCJAa TAKOro Xe Buzga?

D6. B mope nuraBaeTt aiicbepr B dopMe BHINYKJIOTO MHOTIO-
rpaEHHKA. MoxkeT i cayuuTbes, 9To 90% ero o6béma Haxo-
OHTCA HH¥e YPOBHA BOJABI U NMpH 3TOM G0JbIIE [MOJIOBHHEL €0
MOBEPXHOCTH HAXOJUTCH BbILIE YPOBHA BOJBI?

D7. Or banku B hopMe TpeyrojibHOM MPH3MBI ¢ ABYX CTO-
POH OTIIUIEAH (IJMOoCKOH Muioi) mo Kycky. CIHIBI He 3ajieTn
HH OCHOBAHHMH, HH APYI Apyra.

a) Moryr au comabl OBITE HePABHBIMH TPEYrOJbBHUKAMU
C OTHOIIIeHHWEeM CTOpoH 5 : 6 : 77

6) MooKkeT M OOHH CIIHJI OBITH PABHOCTOPOHHUM TPEYTOJIb-
HHKOM €O CTOpPOHOH 1, a Apyroii — paBHOCTOPOHHHMM Tpe-
YTOJBHHKOM CO CTOpOHO# 27

D8 Hausr 10 OGyMaXHBEIX TPEYroJbHHUKOB. Baca MoOMeTr
paspe3aThk He foJiee 0HOrO M3 HUX HA JIBA MEHBIIUX TPEYTOJb-
HuKa. [Tocne 3TOro OH AeNUT TPEYTrOJIBHWKH HA JABE TDVIINEL.
Bceerga s oH MoOKeT A0GHTHCS, YTOGEL CYMMEI IIEPHMETDPOR
B rpynmnax 6bLIM OMHAKOBEI?

D9 Baca Kynua ueTsIpe KyCKa UL, KAX/AbIH KYCOK —
4yeTBepTE Kpyra paauyca 1. Moxer au 0OH MX yIAKOBATH
B KAKYWO-HEUOYAb KBAJAPATHYK KOPOOKY €O CTOpPOHOH MeHb-
me 2?

D107 Hecko/bKO OQHHAKOBEIX KMPIHYel CJI0KEHBI B CTOI-
Ky CO CABHIOM ADPYT OTHOCHTEJbHO Apyra. CTomKa ycToiYnBO
CTOMT HA FOPU3OHTAJBLHOM CTOJe. MOXKET JIH OKa3aTbCH, 4YTO

a) NPOEKIMH HA CTOJ BEPXHEr0 W HHIXKHEr0 KMpIH4Yeill He
HMeIoT OOIIUX TOUeK;

0) paccToAHHe Me:XKY MPOeKIIMAMHA HA CTOJ BEepXHETO
M HUXKHEro Kupnudeil 0ojblue yABOPHHOH MAJIMHBI KEpuuda?

D117 [InaroHajy 4eThIPEXYroJbHUKA NePIeHIHKYIADHEL.
Haiigure ero yriel, ecjiv M3BECTHO, YTO TPH H3 HUX DaBHHI,
a BCe CTOPOHBI YeThIPEXYIOJbHAKA PAa3INYHbL.
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D127 JTansl HenmpospauHblii MHOTOTDAHHHK M TOYKA CHA-
py#H. BodaMOMXHO JIH, YTO M3 3TOH TOUKH HEe BHIHO HH OJHOM
BEPIIWHBI MHOTOI'DAHHUKA?

D137 B OeckoHe4YHOIH BO3paCTAOLLEH reOMeTPHYECKOH IIPo-
rpeccHH BCe YIeHhl MOJO0KHTeNLHEI. Kamxaoe yue/io 3aMeHHIN
Ha ero ApobHyIo yacTb. Moria JH noayuyutThesa OecKoHeuHARA
yOBIBAIOIAS TEOMETPHUUECKAA MpoTpeccus?

D14° Cpenn sHaueHU#t MHOro4YjieHa OT ABYX NePEeMEHHBIX
BCTPEYAIOTCH BCE IIOJIOMKHTe/bHEIEe yuciaa. O0sa3aTelIbHO JIH
Cpean ero 3HAYeHHH ecTh U HYIbL?

D15. KneruaTtsiil kBagpaTr 2 x 2 HAKPEIT JBYMSA TPEYIOJb-
uuxkamu. Kpagpar paabur Ha 4 kaerknm 1 x 1. O6asarearHo
JIH HAHAETCA KJeTKa, MeJHKOM HAKPBLITAH OJHHM TDPeyrojb-
HHUKOM?

D16° B Geckoneunoit apudmeTHdecKol NpPOrpeccHH, Iie
BCe 4YHCJIa HATYpPAJbHBI, HALLJIMCh ABA 4YHCIA C OQMHAKOBOM
cymmoit nudp. ObasaTenbHO nTH B Hed HAWAETCH ell€ OAHO
YHCJIO ¢ TAKOH ke cyMMOH nugp?

D17 Mo:xHO ¥ KBaJipaT co cTopoHoit 1 paspesarth Ha jBe
HACTH H IIOKPBITE MMH KaKOH-HHOYIE Kpyr auamerpa 60Jb-
me 1?7

D18. ¥ N apyaeii ecth Kpyrias nuainua. Paspemaercsa mpo-
gecTH He Oosee 100 npaMonuHeldHBLIX pa3pe3oB, HE TMepeKJa-
JBIBad 4aCTH [0 TeX Iop, IOKAa He cZe/IaHOo Ioc/iejHee paspesa-
HHE, MOCJIe YeT0 PACHPENeHThL MONYUHBIIAECH KYCOUKH MEeK-
Oy OPY3bAMH TAK, YTOOBI KaXKAbIH NOJYYHJ CYMMAPHO OGHY H
TY e J0J0 MHUIIE! To naomaau. Halayrea mu Takue paspe-
3aHUA, eclIu

a) N = 201;

0) N = 4007
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Pemenusa JonMoJHMTEIBHBIX 3aMa4d

A: 67 Kaaccsl

Al. Paaoxum Bce I'BO3JIM HA JBe UAIIHA ¥ OyAeM mepekma-
JBIBATH TI0 M'BO3IUKY € TAMKENOH YAIlIA HA JIETKYIO, [IOKa He Ha-
CTYIHT paBHOBecHe. 3HAYHT, Ha damax mo 12 kr. Ormoxus
TBO3AH C OGHOM 4AaIllM, TOYHO TAaK »Ke pasfennm 12 KT Ha JaBe
Ky4u 110 6 kr. Orioxus orgensro 6 kr, pasgenum Apyrue 6 xr
Ha ABe Kyuu no 3 Kr. Cnoxkus 6 kr u 3 Kr, noayuyum 9 Kr.

IIyTe k pemenmto. IIpuayman, Kak pasbuTe KyYKY Ha JBe paBHEIE, 1a-
Jiee CMOTDPHM, Yero Mbl MOMEM AOCTHYb, NOSMOPAA ONEPATHIO.

A2, Oreer: morna. Hanpuwmep, g =2,5> i—: =1,25.

Myrs k pemrernio. O6sryHo GepyT Apobu, rAe UNCIHTEIL MEHbLIE 3Ha-
MeHATeadA. Takada aApobk YBeIMUMTCA NpH ykasanHod onepaunu. Ho sean
Apofi HCHOMLAYIOT M ANA 3alucy duces, Gonvmmx 1. Pacwupsiime xpyeo
30p!

A3. Oteet: 2 x 484 = 968, 3 x 262 = T86.

II x E < 10, unaue y»xe I1 x E00Q 66110 OB yeThIpEX3HAaT-
uo. Ho wu I, #n E ®e paBuo 1, mraue BOP okaHumBanoch
Onl Ha IT niun Ha E. 3saunr, gasa paserncrsa I1 x E = P ecth
TOALKO HeTHIPE BapuaHTa: 2 X3 =6, 2 x4 =8, 3x2 =6
H4x2=8., Cioyuait 2 x 3 = 6 He DOAXOLHUT, TAK KaK B INpO-
uasegeHnn 2 x 363 = 726 cosmanu I[1 u O, Cnyuaitr 4 x 2 = 8
He MOAXOLHUT, TaK Kak npoussenenue 4 x 282 = 1128 uersr-
péxamauno. OcranbHbie IBA CAYVUYAA AAIOT OTBET.

IIyts x pemenmio. Ilopropenne 6yke E n P cospaér yswoe mecmo, no-
aTOMY PA3YMHO HepebupaTe uMeHHO 3HadeHnsa E u P, Ilepebop eunsuo co-

KpamaeTcs 3a cuét fokasannoro ceoiictea I1 = E = P. OfpaTute BHuManue
Ha TO, KAk MBI 3apaHee MPeIBABIAIN CIHCOK CAY4AeR.
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Ad. OrBet: MO’HO, Hannpumep, 5, 6, 7, 8, 9, 10, 12, 13,
14 u 15 opexos.

[yre & pemeHnr. Yaixum mecmom DYIET 9HCIO OPEXOB B HAMMEHb-
meil kyuke. Ecan tam He Gonee 4eTHIPEX OpeXorR, To B Hanbonwmel Ky4-
xe — He Bomee 12 n gonyveruMmerx pasmepos ot 4 go 12 scero 9. Ecnn e
B HAMMEHBIIeH KYYKe HEe MEeHee LIeCTH OPEXOB, TO B cleaymomell — He Me-
Hee CeMH, [MOTOM — He MeHee BOCBMH M T. 1. Bcero mony4duTcsa He MeHee
6+7+8+9+10+11+12+13+14+15 = 105 > 99 opexos. 3Ha4NT, B KYy4-
Kax oT MATH 10 TATHAALATH OPEXOB, ¥ BADHAHTHI HeTpyAHO nepebpats. Ho
MOMHO ¥ ¢«CXHTPHUTh#:! ¥ Hac ecTk 11 axauenuit, HaZo oTOPOCHTE POBHO OX-
Ho ua Hux. Caenaem sarotosky ua 11 kyuek, satpatus 5+6+..+15 = 110
opexos. ¥ mac 110 — 99 = 11 aumHUX 0pexoB, 3HAYUT, UMEHHO KyIKky B 11
opexos u HaAO orbpocuTh. Tak YTo HAHJIEHHBIA TPHMeD — eIWHCTBeHHLIH!

A5. a) Oreer: Henb3da. Ha waxpoit
NpAMOH ecTh He 0ojee HIeCTH TOUYEK
nepeceyeHMd C OCTAJBbHBIMH INMPpAMBIMH.
Xouercsa CKas3aTbh, 4TO BCero To4YexK He
bosee 7-6 = 42. Ho Bens Kaxkjad TOYKA
JIEJKHT Ha ABYX NPAMBIX, TO €CTh YYTEHA
JNBAMKJBI, TO3TOMY BCETO TOUeK He Gomee
42 :2 = 21.

6) Oreer: MoxHO, cM. puc. 42, Ha
HEM JBE BEPTHKAJIbBHBEIE IIPAMBIE apas- Puc. 42
JeaejdbHBbI.

Myte & pemenwnio. 6) 3amaua a) cayxkur pasmuxxol. [lonaTHO, UTO
posHo 21 TOUKY mepeceYeHHA MOJIYYHTHE MOYKHO: JOCTATOYHO A00ABAATE
npAMble 0 OAHOH TaK, 9T00L OHM He ORIIM HAPAJLIeALHEl NPeALIAYINEM
i He TPOXOAHH Yepesd ToUKH nepeceuennsn. HenonsayeM mosy4eHHbIH TpH-

mMep Kax sazomoexy. Kax uabaBuThbes OT MUIIHER TOYKH MepecedeHws?
Ila o4eHb NPOCTO: C/IENIGEM [BE TIPAMBIE MapajiielbHBIMH]

AG6. Hanpumep, MOXHO 3aKJHOYNUTE EHATP //" N

1 OTMEYEHHVIO TOYKY B IPAMOYTOJIBHHK TaK, / :j_
/

gToOBI DTH TOUKH OBLIM CUMMEMPUYHbL OT- :

HOCHUTEJIBHO LEeHTpa NpAMOYroJbHUKa (CM. |
puc. 43). Tenepr BeIpeeM MPAMOYTOJIBHEUK \
1, nosepHys ero Ha 180°, BcTaBuUM HA TO Ke
MECTO.

IMyTs & pemennto. Hago noMensaTs MecTaMu Ase TOUKH. Ecan 6u1 MOX-
HO DOBLITO pe3aTe HA TPH 4YacTH, TO OB1JI0 OBI OpocTO: BRIPE3AIH BOKDPYTD TOYEK

Puc. 43
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[0 OGHHAKOBOMY KYCOUKY M IOMeHANHM KyckH mectramu. Ho wacreit mons-
HO OBITE TONBKO JBe.. — A €ClIM COeJMHHUTE BhIDe3aHHBIE KYCOYKH B O1-
By gacts?! — A MenaTe Torga kaxk! — PazeepHém uacTe. — Ho Bear oHa
HE BCTAHET HA TO e MecTo. — BeTaHer, ec/iH CAeJATE e€ CUMMEMPUYHOU.

A7. Eciu Bce TpH ropM3oHTANBHBIX pAa NMeOT OJJHHAKO-
BYI Maccy m, To macca Bcex moHer 3m. Torga macca 4deTsl-
PEX OAMHAKOBEIX BePTHKAJBHBIX PAAOR 4m, 4T0 yKe DosbIe
3m. IlporuBopeune. 3HAYUT, OAHMHAKOBYIO Maccy (IyecThk OHa
paBHA M) HMeIOT NATh BEPTHKANLHEIX PAZOB H JBa TOPH30H-
TaIsHEIX. TpeTHil rOpU3OHTANLHEIN pAJL BECHT bm —2m = 3m,
TO ecTh maxcenee o0biuH020. 1A ero HAXOMISHHUS HANO CPAB-
HHUTH MACCHI JBYX MOPH30HTAJBHEIX PALOB.

Hjﬂ'l: K pellleHHID. Huepuu.a MblLUTEHUR HOG}F?KIIEIET HAC CHHTATL, 4TO
PALEl PABHONPABHEI. HOTM&BDJI‘ICI:. HTO 3TO HEe TAK, MOJVMAeM, C KAKHX
PAJOB MOJKHO CHATH NOAO3IDEHHA ellé do 83gellUBAHUA. Yirum mecmom
CIYMHT COBNANeHHUE CYMMapHOIi Macchl TPEX IOPH3OHTAIBHBIX H NATH Bep-

THEKAJBHBIX DANOB. 0'1"[‘.10,![& MBI Hé TOJABKO BEIACHAEM, KAKHE PAALI HATO
NpoBepAThL, HO H Y3HAaeM, 6 KaKy0 CMOpPoHYy OTKJIOHAESTCHA Macca.

AS8. OTreT: MOXeT.

IIycTh OCTPOR COCTOHMT M3 KBaApaTta co cTopoHoi 30 Km
M HIYIIEH OT HEro y3KOH MOJIOCHI WIHpHHOH 50 M ¥ aauHOH
2000 kM. Ha monoce B 100 KM OoT KBaApaTa H Jajiee 4Yepes
kaasie 100 kM crour ropox. Ilinomaas ksagpara 900 kw2,
mromans moaockl — 100 kM2, a Bcero octpoBa — 1000 kM.
Brauaje BCca TepPHTOPHA KBaapaTa — IIPOBHHINA, €€ NOIA
ne menee 90%. Ecnu HOBBINH ropo/; BOBHHK B IIEHTPEe KBajpaTa,
TO KBAAPAT HmepecTas ObITh NPOBHHIMEH, KYCOYKH IIPOBHMHIMH
oCTANHCH TOJBLKO Ha Tojoce, MoaToMy eé noas menee 10%.

Tyts K pemennio. PaKTHUYeCKH 3aJaUa CBOJHTCA K NOCTPOSHHIO (H-

rypsl MajJo# naomamaM, Ho Boabmod AIuHbel. Pelmenre aHAJZOTHYHO 3aga-
ye 1.2,

A9. Bynem HYMepoBATH CTYIEHbKH CHHM3y BBEpPX, CUMTAA
CTYNEHBKY, Ha KOTODO# JIeXKAT KAMHH, HyJIeBoil. Baavase Cu-
38U MOJNKEH NATEH pa3 HogHATL no 26 xamueit ¢ NeQ ma Ne 26.
3areM — mATH pa3 omycTUTh mo 25 KamHel ¢ Ne26 Ha Nel.
Iocne sToro HyKHO 3a HIATE XOJOK IOCJIENOBATENBHO Iepe-
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MECTHUTh OCTaBIIHECH NATh KaMHeHl mo mapmpyrty Ne26 —
Ne21 — Ne16 — Nell — Ne6 — Nel.

IyTe k pemennio, CHAYANA KAXKeTCH, 4TO BooDIe He noJydyuTea OsicT-
pee yem 3a 130 xomok. Ecau NpeIraTh Ha COCEAHIOK CTYNEHBKY, TO KAK paa
130 » mosyumnTea. A eciH IPBITHYTh BCEMHA KAMHAMA JAJEK0, A HOTOM [0-
UTH BCEMH HA34], TO HA JaJbHEH CTYNEeHBKE OCTAHETCS OJHH KAMEHB M MM
npuaéres npeiratk nmodtH te e 130 xogox. Bor ecniu 6wl 0H Tam GBI He
oauH... CTol, a KTO MENIaeT HAM MCIO/Ib30BATh B KAYECTBE IPOMEXKYTOYHOMH
CTYOEHBKY MoGIHKe W CAelaTh Ha Heé JBa NpeiXKa Tyaa-obpatro?! Toraa
HA Hell OCTAHETCHA JBA KAMHA M MMH MOKHO JONIPEITaTE BABoe GuicTpee, Ilo-
npobyen: Ha Nt 65 u satem Ha Nt 1 nBa paaa, 3atem napoii c Ne65 ma Nel1 —
3a 32 npeikka. Oranugo, yxe He 130, a Bcero 36. A ecau Tyaa-obpaTHO
He nBa, a TpH pasza? Jlansme HaunHAeTcA nepefop, KoTopklil yaoGHee cue-
JIATH o geanTenasm udcaa 130.

A10. a) ITapannenenunen 4 x 1 x 1 oknenBaeTcs KBagpa-
TOoM 4 X 4 (60KOBaf MOBEPXHOCTHL) M ABYMA KBagpaTtamMu 1 x 1
(BepXHAA M HMKHAA IPDAHHK).

6) Orser: ga. [lapannenenunen 1 x 4 x 6 okyenBaerca ABY-
msa kpagparamu 4 x 4 (aBe rpadu 1 x 4 u oxgHa rpaEb 4 x 6) 1
oxHUM KBagpatoM 6 x 6 (ocranbpHBIE TPH IpaHH).

IIyte k pemennio. OcnabuM ycloBHe: OKJIEHM NapajiesellHe]] TpeMA
npAMOyroabENKAMH. Jlns 3TOro gaske He HALO 3HATH DA3MEDBI mapajiuie-
Jenunega, ux noabepéM moToM, YTOOBI MOJNYYHIHCE KBAAPATH. EcTek Tpm
cnocoba:

1) o6begMEUTE B IPAMOYTOJIBHHKH TPH NAapPbLI COCEIHHX rpaHeil;

2) o6beMHUTH B TPAMOYTOJLHHK YeTHIPE 'PAHA O{HHAKOBOH IIHPHHEI,
4 1Ba IPYTHX NPAMOYTOJbHHKA B3ATh TAK, 4T00B OHH COBNAAATH € I'DAHA-
MH;

3) ofbeaMHEUTL B NPAMOYIOJBHHUKH JBe TDOMKH rpaHeill ofMmHaKOBO
IIHPHHEL, & 3ATeM pa3pe3aTh OJHH M3 NPAMOYTONBHHKOB HA JBA.

[Ipr nepeoM cnocofe MOMYYAXTCA NPAMOYTOJBHHKH DadMeDaMH X X
x(y+2), y*x(x+2), 2x (x+y). Eciu x — He HANGONBIIHEA H3 pPA3MepOB,
T0 x < Y + 2, u mosTomMy x X (y + 2) He ABnAerca ksBagpatom. [Ipm BTO-
poM crmocobe mMoayuYuM OBa NPAMOYTOJbLHAKA PA3MEpPOM X X § H OfUH —
z % (2x + 2y). Yrobu sro 6mlMn KBARpATHI, HeobXoAUMO, YTOOK! BRITTONHA-
Juch paBeHeTrBa x = i, 2 = 2x + 2y = 4x. [Ipn x = 1 nony4yaem npaMep
u3 n. a). Ilpn Tperbem cnocofe monyyu™ JBa NMPAMOYTOJIBHWKA pasMepa-
MH x x (2y + 2) ¥ 2 x (2y + x). OauHE B3 HEX (TVCTE IS ONpefenéHHOCTH
NepBBIH) — KBajpar, Torga x = 2y + z, a paamep Broporo — 2 x (4y + 2).
npﬂMOVI‘D.T!BHHK pasﬁnnae'rca HA OBA KBAJPATA, TOJBKO eCIH YV HEro OgHA
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CTOpPOHA BABoe GoJabLIe Apyroii, agauut, 4y + z = 2z, OTKVIA CAeIVeT, 4T
z = 4y. Ilpn y = 1 nonyuuM npuMep U3 NyHKTa 6).

All. OTBeT: IeBATH YEIOBEK.

Ilpumep. Manbunku uaoOpa’keHbl YEPHEIMH TOUKaMH, [e-
BOYKH — DenwiMu, Apykba — orpesxamu (cm. puc. 44).

Ouenra. ¥ KamIoro MajbuyHKa A0J:KHA ObITh mojapyra.
Y Heé, B CBOIO OoUepelb, JOJIKHO ORITE He MeHee ABYX TIO-

apyr. Ho manpunkop Gosblie, 3HAYMT, ]

V¥ KaKHX-TO ABOMX M3 HUX ecThb obmas {Ll.l\
moapyra. ¥ Heé He MeHee ABYX [pysei, _{f" I\
3HAYMT, He MeHee Tpéx moapyr. Hro- /x’.ﬂ,. \

ro ZeBOYEK KaK MHHUMYM 4Ye€TBepo, 3Ha- AN
YT, MAJTBYMKOB KAK MUHMMYM MATEPO, o T,
a BCero — He MeHee [EeBATH 4eJIOBEK. Puc. 44

Ilyre k pemennio. Baayane ycnopue Kamerca nporuBopeunsriM. [lo-
TOM TMOHHMAEHIE! JEBOYKN JAPYHAT APYr ¢ APYTrOM, 8 MANLYUKH — HeT.
[IyeTs, BAaTpHMeED, YeThipe AeBOYKH APYKAT BCe APYT ¢ APYIOM M Kamjaas
ADVHHT CO CBOMMM ABYMA Manbumramu. Torga y HAC MANLYMKOB BABOE
fonkmie, HO yejaoBue «noApyr Goaplies BhINOAHeHO. MHHMMANABHEIN IDH-
Mép MOJYHAeTCHA W3 HTOro YiaJeHHeM YACTH MAABUHKOB.

A12. OrBeT: Mmormno.

Hanpuwmep, Bcero cocraBimeHo 15 caoB, U3 HHUX JIBA €CTh
TOJIBKO ¥ Bopu, uernipe — Toabko y Bacu, mects — y Aun
n Bopu m Tpu — y Auu m Bacu. Beero AHA cocTaBuIa IEeBATH
cjoB M HaGpana 9 oukos, v Bopu — Bocems ciioB 1 10 ouros,
a y Bacu — cemb cnos u 11 oukos.

IIyTe Kk pemeHHo. BriuepkHeM Bce 06GIIHE CNOBA: HEPABEHCTBO MEJ-
Iy YHCIOM CJIOB H MeXIy OYKaMM coxpaHuTcA. HasoBéMm cnosa, aamommue
1 ouko, dewésnimu, a 2 ouka — dopozumu. ¥ AHM X0THA OBl HA ONHO CJO-
Bo Doaeme, wem y Bopn. Brinmmem ux ciaoea B ABe KOJOHKH, CTaBA 00
BO3MOMHOCTH B OJHY CTPOKY CJIOBA 04HOH meHsl. JIluuiHee cioBo gaér AHe
XOTA OB OAHO AHIIHEe 0YKO. 3HAYHT, YTobE 000iTH AHIO o oukam, v Bopu
PHAAOM ¢ AHHHEIMU AEHIEBEIMY CAOBAMH JOIKHBI CTOSATE X0TS Dbl JBA A0pO-
rux. Urak, y Aau cnos Sonbuie, yem y Bopu, npu aTom soporux xora Gsl Ha
JBA MeHbIIe, 3HAYMUT, ¥ Heé XOoTA Obl HA TPH JAelIéBhIX caoBa Donblile, dem
vy Bopn. Aranoruuso v Bopn geméseix cios xors 661 Ha Tpu Gonkine, Yem
vy Bacu. C apyroit cTopossl, Kamaoe gemésoe AHHHO CN0BO coBnagaet aHGo
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¢ BopuHbiM, mubo ¢ BacuHaBIM, N03TOMY ¥ MaJbUHKOB BMecTe He MeHLIIe
IeMIEBKLIX CJI0B, 4eM y AHM (BOT H yinoe Mecmo). MUHHMAaNBHO BO3MOMHOE
YHCIO0 JeNIEBLIX CIOB ¢ 3TMMH YCJOBHAMH: HeBATH v AHH, mecTs v Bopn,
TpH v Bacn.

A13. Orser: MOHO 3a 25 MHHYT.

Ilyers kamALIE KY3HEII NOAKOBLIBAET CBOK JIOMIANE
4 110 o4epean OTBJeKaeTcHd Ha O MUHYT, 4TO0El NPpHONTE OOHY
[IOJIKOBY MATOM JOIIALN: HEPBLIH — B MePBYIO NATUMHHYTRY,
BTOPOH — BO BTOPYK # T.A. Torga Kamaeli npubséT I0 OATh
[IOJKOB U 3aTPATHT Ha Becé 25 MHHYT.

IIyTe k apyromy pemenuio. Muepups Melmnennsa nobymxaaer nepexo-
AUTE K CAeSYIONeil IOIIAaH, TOMEKO BAKOHYNB ¢ npeasiayeit. [louas, yro
TAK He MOJYYAETCA, MOMKHO MOCTYIHTE NPOCTO: MOCTABHTE JIOIIANel B pan
H NPOHYMEPOBaTE MX KonwiTa oT 1 go 20t v nepsoii or 1 no 4, y sropoit —
or 5 10 8 1 7. 4. Teneps M0XEHO Pa3ge HTh KOIBITA MOPOBHY MeXIY KY3HE-
namMu: nepsomy ot 1 go 5, BropoMy — oT 6 mo 10 u 7. a. Tak Kax pasHEHIIA
HOMEPOB ¥ COCeIHNX KYBHEIOR PABHA MATH, OHU Beerga paboTaioT ogHOBpe-
MEHHO € PASHBIMH JOMIAABMH.

Al4. Oreer: moxer. Hanpumep, Bacsa poguncsa B 1988 ro-
oy, Ilera — B 2006 roxay.

IIyTe k pemennso. [lockoneky caman Goneman cymma nudp aa nocren-
HHe 2000 ner cayuunacs B 1999 rogy, Bace ucnonuunocs He Gonee 28 ner,
TO ecTh OH poanaca He paxbine 2014 — (1 + 9+ 9+ 9) — 1986 roga. Bynem
NpOBepATL JeCATHIETHAMU, 0003HAYAA Yepe3d X TMOCAETHIOK THOPY roaa
POMACHHA.

1. Ecau rog posaenusa umeer eug 198x, 1o 19804 x+ (1 49+ 84 x) =
= 2014, otryjaa x = 8. Bacs mor pogureca & 1988 rogy.

2. Ecnn rog poscaenua — 199x, 10 1990 +x + (1 +9+ 9+ x) = 2014,
oTKyAa 2x = 5, 4TO HEBO3IMOMKHO,

3. Ecan rox poxcgenns — 200x, 1o 2000 + x + (2 +0+ 0+ x) = 2014,
oTkvaa x = 6. Baca niu Ilersa moran poguteea B 2006 rony. Ho atoro yxe
JOCTATOMHO MJA NpUMepa.

== -

.

oo =
0| =
B | =
| =
M |
QO | =t

A15. Hanpuwmep, é ; % :

=1 | =

IyTe K pemienni0. YIKUM MeCTOM HBIsAeTcH Jpodb % . Ha neé uano oba-

3aTeNhHO PA3NEJIHTh, HHAYE OHA U, BO3MOMHO, €6 COMHOMUTENN 00pasyIoT
eINHCTBEHHYIO ApobL co sHAMEeHATeJeM, KPDATHBIM ceMH. B peaynwsrare am-
refpanyeckas cymma Dyger Heneno.
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A16. OreeT: MmokHO, cM. puc. 45. MHOTOYTOJIEBHUK CKJIeeH
¥3 JecATH BEePTHKAJBHBIX INOJOCOK pasmepoM 1 x 20, mooue-
PEMHO TOPUATIHX BBepPX WAH BHHU3. [locreqHaa MomocKa caABH-
HYyTa Ha ofHy KJeTKy BBepX. IIyHKkTHpOoM 0Do3HadYeHa JHHUA
neperuba uepe3 BepxHuit kpa#t kBagapata 10 x 10. Cymmap-
HBIH nepuMeTp noJjocok paseH 420, HO U3 HEro HagO BEIYECTh
VOBOEHHYIO CYMMY BHYTPEHHHX TDaHMIIL.

BENpNEEEN

120}~

+
[N |
i

1200

el

Puc. 45

IIyte & pemennt. Ocaabum ycaosus: noumeM buryps awdozo nepm-
MeTpa, KOTophIMK MoxHO obepayTs kBagpaTt 10 x 10. Cameiii npoctoil npu-
mep obeépTrkm — mpamoyroasHEnk 20 x 10. Kcratn, uTobbl oGepHYTE HM
KBAADAT, HE Oﬁ.ﬂEBTEﬂhHU CHAAABIBATE IPAMOYTOJBHHE CTPOMD IIOCepEeAHHE!:
MOMKHO TEePersyTh Mo JJofbIM BYM IOPH3OHTANLHBIM IDAHMIAM, OTCTOS-
muM gpyr or gpyra Ha 10 kinerok. B noboM cnyyae Kamaan BepTHKANLHAS
nosocka 20 x 1 HAKPOET COOTBETCTBYIOUINE BEPTUKAJNBHBIE TIOJOCKH KBaJ-
para Ha ofenx croponax. Ho pas vk mosmockm oGEPTKH MOMKHO CIBHTaThH
TYVAA-CIOJA [0 BEPTHKAMH, TTOYEMY OBl He CABHTATE HX HEJIABUCUMO ADPYT OT
Apyra?! TakumMu CABHIAMM MBI CMOMKEM A0BOJILHO CHJLHO YBeJIHYNTE HepPH-
MeTp. A YCI0BHE HA NePUMETD OKA3BIBAETCH MEXHUYECKUM.

A17 Ome'r' MOJRET BoTt, HanpHMep, OATHL BAPHAHTOR:

1)—+—+5 +%+§;
2]— 3+~:+3+F§r,
]_+f+?+§+§’
4)g+ﬁ+g+§+§;
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1 7 3 4 9
8 —F=z+=F=4+=
) 10 2 6 8 2
Ilyre & pemwennio. Ilyeres npumep ectsh. CokpaTum Bee Apobu n oTépo-
CUM 1tensle yacTH. CyMMa BCE DABHO JODKHA OCTATheA 1enoii. [Tonpobyem
NpeAcTABUTE HEJI0e MUCI0 KAK CYMMY Jpobeil co aHAMeHaTeJIAMHE He Domb-
me 10. Jlerue seero caenats ase cymmbl, pasusie 1. Iogxoasr, sanpumep,
3
4

+i=£.3
5 5 ]

1 1 1 1 1 1 1 1
l=s*st5=8*ts*ti= i+
Teneps MOXHO KOMOMHMPOBATE NAPY ¢ TPOHKOH., 3AMETHM TOJBKO, YTO HE
MoMeT OBITL CAMIIKOM MHOTO Apodeii, rge Bce 3HAMEHATENH ACIATCA Ha
OHO M TO e npocroe uMcio. Craxkem, He mMoxer ObITh TpEX apobeit co
AHAMeHATeNeM 3, TAK KaK NpPHUASTCH MCM0JL30BATL aHaMenarenu 3, 6 u 9,
HO TOTAA B YHCIHTeNne Haj 9 Jo/KHO Tome GbIThH YHCNO, KPATHOE TPEM.
Tem Honee Her Tpeéx apobeil, y KOTOPBIX 3HAMEHATENH AelATcA Ha D. AHa-
JIOPHYHO He MoeT ObITh NATH YBTHLIX sHaMenaTened suaa 2 uan 4, [Toutn
J5 BCEX OCTAJNBHBIX KOMOMHAIMI COOTBEeTCTBYHOIIAH DPACCTAHOBKA KAPTO-
yeK nogdupaercs.

2 1,1,1,1
IMogbepém, cka)em, PACCTAHOBKY KAPTOUYER JJA CYMMBI 3 + Rl Ll +

T 1 BmecTo 1 MO HO MOCTABHTE emé I BMECTO 1 = E 4— E 10 BME-

6" 6 6’ a 9' 3" 3" 3"
CT01_2§53§93579MEM& s Kaprodek «3», ¢6»
2 ' 8" 8 107 4" 4 g et a¥ 2 & prod i '

«8» onpefenUIUCch OJHOIHAYHO, HO TOrga 1 AnA «4s». Jlna ocranbHEIX Kap-

Touexk BapuaHToB muoro. Hanmpumep, coxpanus é i IIOCTABHB BMECTO %
3 “ "

Apodb 3’ NOAYYHM NepBhli BapHaHT B oTBeTe. Jlna manHoi cyMMbl oH ma-

JIEKO He eJWHCTBeHHBIH, [Ipyrne BapMaHThI M3 OTBETA COOTBETCTBYIOT CJe-
AVIOMIUM CYMMAM:

2}%+%+%+%+é;
3}g+g+§ E'f‘i;
4}5+§+E+§+§;
5)%+§+%+%+%.

A18. a) Oreer: moxxHO. OTMETHM KJIETKH IIEPBOr0, YeTBED-
TOTO, CeILMOr0, JeCSATOr0 M TPUHALIATOIO CTOJOIOB.

6) OrBeT: Henbana. BriGepem ofHY U3 TIABHBIX AUATOHAJIEH
rabmaunbl. Eciu kjeTka gUaroHaju rpaHUYUAT ¢ OTMEYEHHOH
kJaeTkoil K, To ¢ K rpaHuuuT emé ogHa KJIeTKA THATOHAH.
Taxum 00pasoM, KJIeTKH BeIOpAHHONH [MATOHAJH pas0OnBAIOT-
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cs Ha napel. Ho Ha sroit guaronamu 13 xnerok — HeuéTHOE
YHCJ0.

IIyte K pewieHnio. a) KaskeTca, 4TO TAaK OTMETHTE HeJIb3A: Belb KJeT-
KH Da3bHBAKOTCA HA Napbl, rle OTMeUYeHHadA KJETKa IDAHHYHT C HeoTMe-
YeHHOH, MMO3TOMY OTMEUEHHEIX KJETOK J0JMHO OBITE HE MeHEe MOJOBHHEL
3aTeM NOHUMAEM, UTO ¢ OTMEUeHHON KJAeTKOH MOTYT IDAHHYHTE HECKO/b-
KO HeOTMe4YeHHBIX. PaiMuKka Ha npaMoyroibEnKax 1 x nopun = 3,4, 5
noAcKAaX»eT HaM npumep aa8 tTabanoel 1 x 13 ¢ nATHI0 0TMeYeHHBIME KJIeT-
kaMi. Tabnuoa 13 x 13 nerko csodumea k rabaume 1 = 13: goerarouno
OAHHAKOBO OTMETHTE KJIETKH B KAMI0N M3 CTPOK.

6) Vakum mecmom ABIAeTCA AMATOHANL KBAJPATAD ¥ €€ KIETOK MAaJo
cBoBOABI, OHH BEIHVKAEHB! FPAHHYMTL ¢ COCEAAMM MAPAMH.

A19. Oreer: a), 6) yaacres.

a) Ilyere manapet A u B Berpernau manapoB B n I'. Cra-
yana A HAaZeHeT Ha MPABYIO PYKY 00e nepiamxu u MOMMET
pvKy B. 3aTeM, cTAHYRB BepXHKIOIO TIepUaTKY, B HajeHeT eé Ha
pyky B (mepuaTtka usayTpH uucras) u noxmer pyky B, Ha A
OCTAJACH YHCTAA CHAPYIKH HUIKHAA MepuYaTKa, W OH TOXEe I0-
#MET pyKy I'. Temeps I' cTAruBaeT ¢ Hero Ty mepPYaTKy H
HajeBaeT eé Ha pyky B nmosepx y)ke HameToi mepuatku. [lep-
YaTKH DAYKaT Apyr apyra, Ho He B u I'. Hapy»xHasa cropoHa
BepxHeH nepuaTk# meera kpacku I', moatomy B eMeno moxxu-
maer pyky I

6) IIyers mansap E serperna mansapos K, JI u M. Hanes no
nepuatke, E u K obMenuBawTea pykonosxkaruem. IlepuaTku
OCTAIOTCA CHAPYXKHU YHeThIMU. E :kMér pykry JI. Ilepuatka v E
ucnaukaHa cHapyxu. Ho M caumaer nmepuatky ¢ K, BeIBOpa-
YHBACT HAM3HAHKY M HajeBaeT cede (BHAMMO, Ha JeBVIO DYKY,
ecnu K manesan Ha npasyw). Teneps E 1 M KMYT DYEH ApYT
Apyry.

Iyrs k pemennto, [Ipeonones uHepyuo MbiLLIEHUA, TOTATAEMCH HATh
pyKH Yepes gBe nepuyaTku. [lonas, ¥To y nepuaTKiH ABE CTOPOHKI, NPEACTA-

BHM PYKOIOMATHA KAK NPHKOCHOBEHNH Yepes ABYCTOPOHHHI JIHCTOK — 3TO
[O3BOJIHUT HCIONL30OBATE CLUMMEMPLUND.

A20.V aByx MIHYPOB HeThbipe KOHIA, MOOMKIKEM OHOBDE-
MeHHO Tpu M3 HuX. HIEYyp, NoAoKKEHHBIA ¢ 000MX KOHILOB,
croput 3a 30 cexynzx. K sromy mMomeHTY OT BTOPOro HIHypa
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ocraHercs 30-CeKYHIHBIN KYCOK ¢ OJHHUM TOPAIIHM KOHILOM.
[Togox:xkém 1 Bropoit xoueiw. IIuyp noropur sa 15 cexysn,
TO €CTh OH ropeJl BCero 45 cexyHi.

A21. IlepBuIM X0Z0M KJaJ€M Ha YalllKH IO ABe GPOH30BBIE
H ofHO# cepebpstoi menann. Ecau nonyunan paBHoBecHe, TO
BCe 3T Mefaau Hactoamue. Kraném ma ocrapmuxcea Memganeit
Ha OJHY Yallly BecoB cepebpaAHYIO, HA APYryio — DpOH30BYIO,
K cepeDpsAHOH aoDaBiseM HAcTOANYI0 OpPOH30BYIO, K GDOH30-
BOIH — HacTosAmyo cepebpanyo. Ecau npu nepsom B3BelInBa-
HHUH paBHOBECHH HeT, TO CpaBHHBaeM JABe OpPoH30BRIe ¢ DoJee
JErKOoH Yaimm.

"}V'l'ls K pPelleHHIO. Hecnoxuo AOKA3AaTE, 4YTO Nocjle nepeoro BIBEIIH-
BAHHNA B OJHOM H3 BADHAHTOE OCTAHYTCHA TPpH «IQA03pHTENEHEIE» MeIaln
u3 TpéX pasxerx mMetannos. Haitti ns Hux danbmusyio 6uuio 6b HeBO3-

MOMHO, ec/i Obl He DBIIN YHKe H3BECTHB HECKOJABKO 3a8€00M0 HACMOAULUX
MeLae.

A22. OtBeT: MOXKHO, cM. puc. 46a.

yTe & pemennio. 3adyeM Ha BpeM#d NPo HeMeCTHOCTh U IIOMIIEM IIPH-
Mep, rje npM ceMH TOYKAX €CTh MHOrO NPAMBIX, NPOXONAIHX 4Yepe3 TpH
To4KH. Jlerko noadupaeTca OpHMEp ¢ WECTHID OPAMBIME (cM. puc. 466).
M3 HEMX HedecTHBIe TOJABKO TPpH. Heabss 1M yAVYLINTE OpHMED, HepeBH-
HVE OOHY TOYKY B Apyroe mecto? BrirogHo oxkaskiBaeTcs NepeHeCTH TOY-
Ky A (Dponaiér JAWLIbL 0JHA He4YecTHadA NpAMAafA), NOMECTHB e€ 1o JPYyTryio
CTOPOHY OT ABVX YECTHBIX TIPAMBIX.

Puc. 46a Puc. 466

A23. OrBer: Moryr.

Ilyers v womang A, B u B coorHomenue 3abuTeix ¥ 1po-
nymeHHsIX mMAdeil pago 2 : 0, 2: 1 1 0 : 3 cooTBeTCTBEHHO.
Komanpa B Morsa nponyeTuTs MsY TOJLKO OT KOMAHABL A.
ITockonbky KOMaHa A MAYeil He NMPONYCKAJAa, OHA BhIMTpaia
v B co euérom 1 : 0. Bropoii cBoit Mmsiu 0HA, 04eBUAHO, 3a0m1a
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Komasze B 1 Toxe BoiMrpasa y Heé co cuérom 1 : 0. Hy a Ko-
maHaa B ofa ceomx maua morna 3abUTh TOABKO KoMmaHze B
H nobeaunia eé co cuértom 2 : 0.

IlyTe K pemennIo. Y3Koe MeCTO CO3LAGTCA 3a CUBT KOMAH/ALI, KOTOpasd
Mma4eil He 3abHBana, ¥ KOMAHIBI, KOTOpaA MAueil He npomnyckaia. Toraa
K Op0o MAYH TpeThell KOMAHALI CTAHOBHTCHA BCE ACHO.

A24, Oreer: ganpumMep, Tak (cM. puc. 47).

IIyts & pewiennio. [ImaroHaJd MOTYT MATH NPHHIWIHAIBHO B JBVX
HalpaBJIeHHAX: BIPABO-BBePX MM BIOpPaBo-BHM3. B pucyHke m3 yenosus
3aJ]aYM HANPABIEHWA CTPOro uyepeaviorces, Ilpn meyérnom uyucnae rpaders
CTPOroe Yepe]oBAHME HEBOIMOMHO. BHAYNUT, HA MAPIIPYTE €CTh Y3K0Ee Me-
cmo: Apa JHATOHANEH OApAA B OJHOM HanpasieHHu. FIcHO, uTo B 0bmei
BepIIMHEe 3TOH MAPE! CXOAATCA YIOAKAMH Ye-
Teipe rpaderea. CooTBeTCTBYIOINIAA TTADA NPA-
MOVTOJBHHKOB He NOMMHA KACATLCA ABYX CTO-
POH OCTPOBA, HHAYE OCTPOB pa3olbeTcA HA 4Ya- |
CTH, OTTOPOMEHHBIE Napoil IWaroHajed Apyr |
oT apyra. JancHeiimee NOCTPORHHE HECAOH-

HO, HAN0 TOJLKO CJACAMThL, uTobLl OouepenHas '
AMAroOHAJNL He [ONAJTA B YyroJ KBajgpara. JTo-
ro Hecjo#HO H3bexaTs, pasbue npu neobxoan-
MOCTH TPAMOYTOAbHHUK Ha JABA H 3aMEHHB Of- e
HY ¢ILJIOXVIO® JHATOHANTEL IBYMSA «XOPOIIHMH» . Pue. 47

A25. ITepsuiil cnocob. « 5 Toxe 3agyman ogH0 U3 yucena 1,5
wm 2,5. TBoé uncno menbme moero?» Ecam «[la», To sagy-
mano 1, ecatm «Her», To 8, ecin «He agamo», To 2.

Bmopoii cnoco6. «51 Toxe sagyMald 4HCJI0: OHO HATYpPAb-
HOe, U Bce ero nugpel — eauHunbl. Moé umcno genurea ma
TBOE?» Ecan «Jla», To sagymano 1, ecnin «Her», To 2, ecan
«He anaw», To 3.

Tpemuii cnocod. «Ilyers £ — TBOE uncno. BepHo o1 yTeep-
waenue: B cepegune (18 + k)-ro Bexa croamna Pocemm —
Mocksa?» Ecenm «Jla», To 3angyMano 2, ecoi « Her», To 1, ecin
«He 3uHai», To 3.

Iyrs k pemennio. KaskeTcs HeBOSMOMKHBIM NMPHAVMATD BONPOC ¢ BO3-
MOHBLIM OTBeTOM «He 3Halo», HG0 B MaTeMaTHKe «BCE JKECTKO omnpefdene-
Ho», Ho Beab B *KH3IHH-TO MBI CILTOIIL M PAJOM oTBeuaeM «He 3Haw». Tak
YTO BOBCE He 00A3ATeNBHO MYYHTEILHO BCIOMHHATE HePEHIEHHYIO MATEMa-
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THYeCKYIO npobiemy, uToObl NPUBA3ATHL Bonpoc K Heil. JlocraTouno copo-
CHTh O HEH3BECTHOM GYJI}TLT.IEM HJIHM O CeKpeTe ¥V BAC B I'OJIOBE.

A26. a) OTBeT: MO:KHO, cM. puc. 48a.

Puc. 48a Puc. 486

6) OrBerT;: Henb3a. IIpeANON0IKHUM, YTO HOCTABHTE VAAJIOCh.
Pasob6réM mocky Ha 16 raetok 2 x 2. B onHoll KieTKe Mo-
JKET CTOATH He Dojlee OOHOTO KOpOJidA. 3HAYMT, B ABEHAALIATH
KJIeTKaX CTOAT MO KOpoJio, a KoHu u maY (13 ¢uryp) croaT B
OCTABINMXCA YETHIPDEX KieTKax. TAK Kak B TPEX KJeTKax Io-
MeratTesa He Dosiee ABeHAAUATH (PUTYD, MYCTHIX KJIETOK HET.
PaccmoTpum aBe cocefHue KIeTKH (¢ obmieil rpanuuei). Jo-
IIYCTHM, B KAKO#-TO M3 HUX cTOUT deThipe KoHsA. Torga oHm
OBIOT BCE MOJIA APYToif KJIeTKHU U TOTo, KTO B Hel ctour. IIpo-
THBOpeuYHe. 3HAYHNT, B KayJoH KJIeTKe He GoJiee TPEX KOHei.
Ho u He MeHee, TAK KaK KJETOK C KOHAMH 4YeThIpe, & KOHeH —
12. HTak, KOHHM CTOAT II0 TPH B YETHIPEX KJeTKax. B cocen-
Hell KJIeTKe KOHH OBIOT TPH MOJSA, 3HAYUT, HA €THHCTBEHHOM
HenoOMTOM IOJIE TAM CTOMT KOPOJb. ITOT KOPOJb CTOHT He
y TPAHHNLI KJETKHW ¢ KOHAMH, HHAUe OH Obl mobunm ogHOTO
u3 HEx. Ho Torga y KoHeit cBoGOAHO IOJie Yy TDAHHMILBI, OT-
KyJa KOHB MOr ObI mo6uTh Kopons. Tak kak B 3TOH KJIETKe
cBOGOIHO JIMITE OLHO IOJE, ¥ Heé JIMIIL JBe I'PAHHUIEI C APY-
ruMu Krerxkamu. Ho Torga sta xmeTka yrnoBas. HMrak, Bce
KOHH CTOAT B YETHIPEX YIJIOBBIX KJIETKAX Ha KPAHHUX NOJAX
gocku. PaccMOTDHM 4YeThIpe KJIETKH Yy BepXHero Kpaf JOCKH.
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PaccrasoBka KoHel B Hpﬂi’ﬂﬁlx KJeTHKa OJHO3HAYHA, 3HAYUT,
M pPaccTAHOBKA KOpoJel B CpeJHUX KIeTKax — Toxe. Ho To-
I'ia 8TH KOPOJM ObioT ApYr apyra. IIporusopeudne.

IIyts Kk pemennio. a) [lepefop cHILHO COKpALAETCA, CIU BOCIOALIO-
BaTHCA pasfHeHHeM HAa KJIeTKH M3 pemeHuA nyHkTta 6). Kax u tam, ner-
KO CBECTH K NPOTHBOPEYHIO NIPEANOJ0KEeH e, YTO eCTh KJETKA ¢ YeThIPhMA
KOHAMH MM 4YeThipe KaeTku ¢ TpemAa KoHamH. [Toaromy nycThiX KaeTox
Tosxe Her. Ho Torga ects KJIeTKa ¢ TpeMd KOHAMH, M OHA CTOMT B yray.
Koun croar He GoJee 4eM B IIATH KJETKAX, M0ITOMY €CTh KJIETKA HE MeHee
geM ¢ TpemMs KoHAMH. Hecno0kHO nokasaTs, 9T0 KJETOK € 9eThHIPbMA KOHA-
mu HetT. Torga paayMHO paaMecTHTE B 0JHOH YIrIoBOl KIeTKe TPEX KOHENH,
A ellé B YETHIPEX KJETKAX — M0 JABA KOHH.

A27. Orger: cM. puc. 49,

IIyre Kk pemennio. XoueTcA JeJaTh NOBOPOTHL B OTMe-
YeHHBIX TOYKAX, HO He NoJy4YaeTcA. X0UeTCA 3a4epKHYTh
TOUKH TPEMA Napajje]bHEIMH OTDPE3KAMH, HO Ha mepe-
XOoARl MeMAy HEUMH noTpebyerca emie aea orpeaxa. [lo-
npofyeM 3a4epKHYThL TOUYKH HeThiPbMA NONAPHO HENApai-
AEAbHBLMU TPAMBIMH — OHHM-TO TOuHO Hepecekamres. Ho
He BCE TOYKH Nepece4eHns MoAX0AAT: IUI0X0, HAIIPHMEep, ECIH OTMEYeHHbIE
TOYKH JIEXKAT 110 PASHLIE CTOPOHEBL OT TOYKH Nepecedenus. Onpene HBIIHCH
¢ TpefoBAHUAMHM, HAlJéM ueThIpe mogxoaamue npaMeie. Touky moropoTta
noecse atoro onpegenaresa caMmu. M xoneuno e, wacTe 13 HUX He ABNAIOTCA
OTMEYEHHBIMH TOUKAMH M JaMe BLLTEIAI0T 38 Npefensl KBagparTa, «obpaso-
BAHHOTO# TOYKAMH!

Puc. 49

A28. OrBer: mor, cM. puc. H0a.

Puc. 50a Puc. 506

IIyTe k pemennio. Kak takoe moxxer 0ObTh? Y3kum mectom ByayT BHYT-
PeHHHE OTPe3KH MHOTOYTOJbHHKA Ha paspesawmleidl npsmoi. Yrobw pas-
OuTL HA D uyacTel, NpPAMAA JOJKHA NPOHTH KAK MHHMUMYM o 4 oTpeskam
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BHYTPH MHOTOYTOJBHHKA. KOHIIBI 3THX OTPE3KOB He A0JHEI CONPHKACATE-
cA, HHAYE OHH COJBIOTCA M 0Tpe3koB Oyaer Menbie, [1HHa Kamaoro oTpea-
KA ¥ DPOMEXKYTKA MeXIy OTPe3KaMH He mMeHee 1, a JIMHA DPA3pPe3aoIIero
OTpeska pasHa 7. 3aBejoM0O ecTh 4 lapbl KJIETOK, NPUMbLIKAWIIHX K OT-
peakam (cm. puc. 506), ocranock HX cOBJHHHTE B OJIMH MHOTOYTOJNBHHEK H
JONOJHHTE 10 T PABHHIX 4acTeil.

A29. Orser: moryr, cm. puc. 51.

Pue. 51

IIyre k pemennso. HeTpyaHuo paspesaTek Ha 4 paBHBIE QHTYPRI, IEPEX0-
AALHE ApYT B ApyTa npu mosoporte Ha 90 rpaaycos, 0MHAKO KAK COeNaTh UX
cuMMeTpHYHBIME? Ocrabum yea0BHA — paspellidM pPesaTh He MO KIeTKAaM.
Torma camoe MpocToe — paspesaTh KBAAPATH AMATOHANAMM Ha 4 paBHODen-
pPeHHBIX TpeyroiabHuka. Ha kaerdatoli Oymare saMeHHM KOCBIE AHATOHAIH
CTYMeHYATEIMH THHHAMM, 8 PACIIONOMHUTE HX MoMoKeT nosopor Ha 90 rpa-
AVCOB.

A30. OtBer: ga. Cm. puc. 52. JIxeubl HAXOAATCA HA CBET-
NBIX KJIeTKAaX, PHIIAPH — HA TEMHBIX.

Puc. 52

IIyrs &k pewrenuio. Knerku ¢ poinapamu o0pasyioT 3aMKHYTBIH obxog
JaakH, NpHYEM HecoceOHHNe KJIeTKH obXo[a APYr K JPYry He NPHMBIKAIOT,
KneTkH co nxenaMy paséHBAIOTCA HA OCTPOBKH M3 OJHOH HIH ABYX KJETOK
HA Kpal U INeHTPANBHYIO 06JacTh 663 YIIOBRIX KJIETOK.
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A31. Cm. puc. 53.

IIyTe & pemenMio. Y3KHM MecTOM HBASIOT-
CH OCTPOYIOJIbHBIE W NPAMOYTONLHBIE TPEYTOb-
HUKH! OCTPOYFOJAbBHBIX MAJ0 (OHH MOrYT GHITh
TONBKO GONBIIHMM), TPAMOYTOABHEIX MHOTO (0T Puc. 53
OPAMOro YIjia MNoYTH HEBO3MOKHO M3baBuThCA).
Tlocne pacnofoKeHUsA OCTPOYIOJLHLIX Iepefop CHUABHO YIPOIAETCH, B
OYVHKTe &) JBA OCTPOVIOJBHBIX BOOOIE MOMKHO DACTIOJNIOMHTH €JIHHCTBEH-
HbIM 06pasoM — CHMMMeTpHYHO UeHTpY. JlanpneiimeMy nepeSopy moMoraet
coofpasxenne, YTO MPAMOYTOJBHEINH TPEYTOTBHUK (KpOME CAMOI0 MaleHb-
KOI'0) MOMHO DA3Pe3aTh HA TYNOYTOJBHBIN H MEeHBIIHHA IPAMOYTOAbHbIH.

A32. IlyeTe cymMa iy B OQHOH M3 YacTeH JeIHTCA HA CyM-
My x B apyroi. Torpa u cymMa x + y Tose jgenurcda Ha x. Ho
X+y — 9TO cyMMa BceX uMcel, oHa paBHa 14+24+3+4+5+6+
+ 7+ 8 = 36. 3maunT, MeHBIIAA U3 CYMM 4YacTeil — 3T0 Je-
aurens yueia 36. Bepuo u obparnoe: ecnu 36 kpatHo X, TO H
ocTaBmagcA cymma 36 — x KpaTHa X.

a) OTBer: MOXKHO, cM. puc. 54. Paspesats [2] [1] [4
durypy Ha ABe 4ACTH MOYKHO TOJBLKO TO OA- | 73156
HO M3 BHYTPEHHUX IDAHUI KJIeToK. [lna du- S

c.

Iryphbl, 3amOoJHEHHOH Tak, KaK IMOKA3aHO HA

PHCYHKE, IPH 3TOM IOJYYAKTCA TAKHE MEHbIINE CYMMEBI: 2,
24+47=9,24+743=12,1,6+8+4=18,8+4 =12, 4.
Kax BuauM, BCce OHM ABJAIOTCA AEJUTENAMH uncia 36.

6) OTBer: Henbssi. JonyeTnM, MOJIOCKA 3anoJHEeHA Tpebye-
MBIM 00pasoM. Brimuinem Bce BOBMOMKHEIE IeTUTENH uncna 36
H #UX gomoyHeHus mo 36: 1, 2, 3, 4, 6, 9, 12, 18, 24, 27,
32, 33, 34, 35. Torpa Ka)kjada U3 CYMM uYacTed JoMKHA OBITH
B 3ToM cnucke. Yucao 7 He genuT 36, 3HAYUT, CTOUT HE C
Kpar. ClieBa MJIM cripaBa OT 7 J€KHUT YACTh C CYMMOMH, MEHb-
meii 18. 3HaunT, 7 TOMOJMHAET TAKYI0 CYMMY OO APYTOro 4HC-
Ja U3 cuucka. EquacrBenHas BoaModkHOCTE: 2 + 7 = 9. Cne-
AVIOMAA KJETKAa OOMOJHAeT 9 A0 yHMCiaa U3 CIHCKAa, H MOMKET
OpiTh TONBEKO 9 + 3 = 12. Aramoruuso gonoaHATL 12 MoxHO
ronsko mecTépkoit: 12 + 6 = 18. Ho u 18 M0XHO ZONOTHUTH
TOJABKO mecTépkoil: 18 + 6 = 24. OgHako y Hac HeT BTOPOH
mectépru! I[IpoTusopeune.
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n)1a.4,5,0,9,6,3,7,2um4,5,9,0,6, 3, 7, 2.

A33. Oreert: a) morano; 6) morao.

a) YmobHOo mocTpouTh NpHMep Ha Kjiaerdarod Oymare, Ha-
npuMep, cM. puc. 55a. BepmuHaMHE TpéX KBaJpaToB pPasiady-

HEIX pasmepoB asjaAorca 8 touek: 1) 3,4, 5,6;2) 2,4, 7, 8;
3) 1, 2, 5, 8.

2] 8 2 WE
3 5 3 5
£ 6 |7 4 T
Puc. 55a Puc. 556

6) YmobHO mocTpoHTE IpEMEp Ha KJeT4aToM Oymare, Ha-
npumep, cM. puc. 556. BepminaaMi 4eThIpéX KBaApPaTOB Pa3-
NMWYHBEIX pa3MepoB s#ABiasAlTcs 9 rTowex: 1) 3, 4, 5, 6;
2)2,4,7,8;31,2,5,8;4)1,3, 7, 9.

A34. Orser: Mmoxuo, Hannpumep, 44 + 56. Bugum, uro 44
kpatHO 5 + 6, a 56 KpaTHO 4 + 4.

IyTe k pemenuio. MeHbIIee 9HCI0 He MOXKeT GHITE OHOBHAYHLIM: OHO
meHbmIe cymmMbl nudp Gonsmero. Ilvers medbinee uyucno sanucano nudg-
pamu a > 5 u b, Torga oo paBeHo 10a + b, a gpyroe 4HcIO0 MMeeT BHJ
N =100 - 10a — b. Uncno N kpateoa + b, atormau N+a+b =100 -9a
kpaTHO @ + b. Ilepebepém cayuan no IHAYEHUAM 4.

a=1)100-9.1 =91 = T7-13 kpato b+1 < 10. Torzab+1 =1um 7,
b = 0 unu 6. Iro gaér paznoxenusa 10 + 90 unm 16 + 84. Ognaxo 16 He
kpatho 8 4+ 4, a 10 se kparso 9 + 0.

a=2)100-9-2=82=2-41 xkpario b+ 2 > 1. Torna b+ 2 = 2,
b = 0, paznoxkenue 20 + 8B0. Ograro 20 He kpaTHO 8 + 0.

a=23)100—-9-3 = 73 — npocroe YUCI0, H OHO JOIAHO OLITE KPATHO
b+ 3 > 1, 4TO HEBO3IMOMKHO.

a=4)100-9-4 =64 =2° kparno b+ 4 > 3. Toraa b+ 4 = 4 wmm 8,
b =0 nnu 4. IIpu b = 0 noryuaem paznoxenne 40 + 60, Ho 40 He KpaTHO
6 + 0. IIpu b = 4 nonyyaem paanoxerre 44 + 56 — eIWHCTBEHHOE MOAXO-
IALIee.

A35. Orser: ne xaxgoe. Tak Henb3A MPEACTABUTHL YHCIIO
2999. Tlpu crnoxeHUHW craraeMelx He OymeT mepexoja udepes
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HECATOK, IO3TOMY cyMMa LM(p umcaa AojiHAa ObITh paBHa
cymme cymm nubdp cnaraemeix. Oanako y 2999 ona neuérHa.

A36. Orser: morso. O6uit mepumerp 6 KBaApPaTOB TaKoil
e, KaK YV 4 NpAMOYroJIbHMKOB., M3 HUX MOMHO CJIOMKUTE IIPA-
MoyronsHuK 2 x 22, A u3 11 Takux NpAMOYTOIBHHKOB CJO-
#MHUM KBaapat 22 x 22.

A37. Orser: Mo:xkHO. Hanpumep, 1/2 +5/6 = 4/3, 4/3 +
+7/6 =5/2.

I[IyTs K pelmenHI0. ¥Y3Koe MecTo — 3HaMeHaTeaH. [IpH HeCOKPATHMEIX
apofax B caydae, eCAH TONRKO OJHH JHAMEHATENbL JEJNTCA HA NPOCTOe uHe-
0 p, a4 ABA APYTHX — He JeJATcH, paBeHeTea He ODyaer. [eilcTBUTenbHO,
OpH IPHBEJHHH K oblleMy 3HAMEHATE/I0 UL OJHH YHCANTeNb He Byner
OelUTHLCHA HA P, & ABa Apyrux — GyayT. Ho roraa HeflenAmuicAa YHCANTEN b
He MOJKET OBITH PABEH HH CYMMe, HH pa3HOCTH ABYX Apyrux. Ta e npobae-
Ma ¢ genumMocTsio Ha p° swin p. TooTroMy B 3HAMEHATENIAX He MOTYT CTOATh
yuena 4, 5, 7, 8, 9. Tak kak 1 ram Toke He cToUT (ApoblM HECOKpATHMBI),
To ocTaérea auins Habop (2, 3, 6).

A38. Otreer: moxHO. CM. puc. 6.

Puc. 56

IIyTe K pemenuio. Y3Koe MeCTO! COBAHHHTE KJIETKH OJHOrO LBETAa, Pas-
genéHHble Apyrum useroM. MHepimMa MBIILIEHHAA: NBITATECA YIOMKHUTE BCe
MOJOCKH MO JHHEHAM KJIeTYATOH CeTKH.

B: 7—8 kaacent

B1. Oteet: na, cm. puc. 57.

IyTs Kk pemenuto. ¥V gecaruyronsuuka 10 seprusx,
a y natH npameix 10 Touerx nepeceuernnsa. Bor m ya-
KOE MecTO. 3HAYHT, BCE TH TOYKH NepeceueHus byayt
BEDPIIMHAMH H HA KaMKI0H NPAMOMA [0NMHO JIEKaTk 10
[BE CTOPOHBI AECATHYIOJIbBHHKA. YeTwipe ToukH nepece-
YeHHA JEJIAT KAMAYI0O NPAMYH HA TPM OTpe3ka M JBa Puc. 57
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avua. CTOpoHAMH JOJKHBI CTATh JBA KpailHuxX orpesxka. Ho kak pacnoJo-
HNTh NPAMBIE, 9TODBI YKASAHHLIE OTPe3KH ODPASOBANM AECATHYTOILHHK?
A B BHJE XOpOLIO HAM 3HAKOMONH NATHKOHEYHOH 3Bé3gouKH!

B2. OrBeT: He 00A3aTENBLHO.

Pacemorpum paBHODeapeHHBIN TpeyroJbHHK ACD u Tou-
Ky B Ha nponomkenun ocHoBanua DC. ¥V TpeyronsEukos ABC
u ABD cropona AB u Bricora AH o6uiue, croporsl AC u AD
paBHEL. OHAKO 3TH TPEYrOJLHUKH HEe PABHEI: OIHH — YaCThb
APYroro.

IIyre k pemennio. IlonpobGyem nocmpoums TPEYroJbHHEK 00 ABYM CTO-
poHaM b, ¢ ¥ BeICcOTE h, NpoBelEHHOI K TpeTheil cTopone. Ilaa arore opo-
seném npamyio [ (Ra Helt GyaeT NeRATh TPeThA CTOPOHA) U [HOCTPOMM Bep-
WHHY A Ha paccroanuu it ot [. [[Be gpyrue BepINIUHB TPEYTOJBHHKA O
Hbl JIEKATE HA 3TOH NpAMOH Ha paccToAHMAX b u ¢ or Touku A. Ilposeas
OKDYZHOCTH YKA38HHBIX PaJHYCOB C IEHTPOM B To4ke A, moayuum (mpu
b > h u e > h) no ABe TOYKH nepeceveHNs KaXAON M3 OKpY:KHOCTEH ¢ [,
BHAHM, 9TO C TOYHOCTHH) [0 CAMMETPHH €CTh [ABA NPUHIUIHAILHO DASHBIX

TPEYTOJALHHMKA: KOTAA BEPIIHHE BRIGHPAIOTCA 110 OMHY CTOPOHY oT Gamsxait-
meid K A TOYKH NpAMOil M Korjga — 110 pasHbie CTOPOHBI.

B3. Orsert: moxker. Cm. puc. 58.
B4. Cymecrsyior, sanpumep, 2101, 210
— 2,210 _4, .., 219 _ 29 HOM(a;, ajs1) =
— (2-1,2%) = 211 rem Goabiue, yeM Gosbie
HOMep i. Puc. 58

IIyTe k pemenuro. Ecau 6b1 B YCI0BMH HENOYKHM HEPDABEHCTB LK 6 00-
HY W my Me cmopowny, TO 270 BooDIe «He 3ajadar: FOIUTCH, CKAMEM, 10~
CJIeJ0BATebHOCTE cTeneHel ok, Ocralum yoaosue: paspenIaM YUCIaM
OBITE OTpHNATENBHEIME. TOraa MOMHO NOAYYATE IPUMED H3 TPeLbAYINero,
npocto cMeHnB Bee sHaku. Hy u naxonern, nabaBuMca oT OTPHLATENBHEIX
4ucen, MpocTo MpHbaBHB KO BCeM 4YHCJaaM MX gocraTouHo Goabimoe ofmee
kpatHoe, — HOJl ot aroro He uamensTca!

B5. Pasbepém nBa cayuas.

Hepeauwtit cayvail. Ilocnegaaa nudpa uncaa A MeHbIOe -
TH. YBeJHYUB 3Ty UUPPY HA 5, NMOJYUUM UHCIO C HYMKHOM
cymmoit udp. 310 yucnao paBHO A + 5 U, OUEBUAHO, MEHBIIIE
gyem 10A.

Bmopoii cayuaii. Iocnegusia unudpa uuciaa A He MeHee
NATA. ¥YMeHbIIHM eé Ha 1 (cymma uudp yMeHsmures Ha 1)
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H npunumeM B KoHIe 6 (cymma uudp crader Hy:xHOo#). ITo-
ayuurcd yucyao 10(A — 1) + 6. Ono, oueBHHO, MeHbIIe 10A.
Kpome Toro, ono Gonbiue A, TaKk Kax B HEM HA OLHH JeCATHY-
HEIM 3HAK GosmIme.

IIyTe & pemennto. Mcromana cymma nugp Gauska K cymme mudp duc-
na A, MosToMY PAIYMHO MCHAThL HMCAA ¢ HYXHON cyMmMmoil mudp Bbauan
HCXOAHOro udciaa. [lna kakux-ro cayyaes 3T0 yAa6TCH, HO JAJIBIIE MeIIgeT
nepexof Yepes fecAToK. M TYT monesHo BCMOMHEHTE, YTO CYMMY UMD MO%-
HO ¥BEJIHYHTEL HE TOJBKO noﬁaﬂnennem, HO H BBRIYHTaAHHEM {C nepexoaom
uepea gecaTok). CaMoe BpeMA BCIOMHHTE, YTO CTh elllé OJHO YHEJIO0 ¢ Ta-
KOl xe cymmoll nudp, Kak v A, a umerHo 10A. Hy>XHoe uHclI0 HAXOAUTCH
BOJIH3N HEro.

B6. IIposeaém ape nepecekawmuecd npameie. OT ux Tou-
KH nepecedeHHs M OTIOKHM HA TPEX Jiydyax PABHBIE OTPE3KH
MA, MB, MC (cm. puc. 59a). B tpeyronbauke ABC Meguana
CM pasHa nonosuue ctopoHbl AB, moatomy yron C npamoH.
Ha npamerx AC m BC B YeThIpe CTOPOHBI OTJOMKHM DPaBHBIE
orpeskn CK, CL, CM, CN (cm. puc. 596). ITonyyum ueThl-
Pe DaBHBIX pPaBHOOEAPEHHBIX MPAMOYTONABLHBLIX TPeYTrOJLHHUKA
CKL, CLM, CMN un CNK. X ranoreHy3sl PaBHBI, a4 Kax-
A u3 yronos /K, /L, /M, /N crnansiaerca U3 JBYX YIrJIOB
o 45°, mostomy KLMN — kBajgpar.

Puc. 59a Puc. 596

IIyre Kk pemrennio. ITo6e NOCTPONTE KBAAPAT, HEILIOX0 OBl AJIA HAYAJIA
TMOCTPOHTE NpAMO# yroa. A yMeeM Mbl CTPOUTE MHOTO PABHEIX OTPEe3KOB.
To 1 ApyTOe CXONUTCA B TAKOI TeOpEMe: eC/iM MeIHAHA PABHA [OJOBHHE CTO-
POHEI, TO yroa npamoii. Hy a ¢ npsAMbiM yriom KBagpar noCTPOMTE OPOCTO.

KommerTapui. Emé nerue BOCbMUKJIACCHHKAM: MHOI'0 DABHLIX OTpea-
KOB HABOAAT HA& MBICAb O DAXAYCAX OKPYIKHOCTH, & B OKDYKHOCTH Yroi,
ONHpAKIHIcH HA JHAMETD, IPAMOIL.
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B7. OrBet: He 00A3aTE/ILHO.

Pacemorpum uncno M, kpatrsHoe 625. Honyerum, nudpst
B HEM HAYT no HeybwiBanuio. Torga nocaegussa nuppa B M
we 0. Ho M kparHo nATH, moaToMy aTta nmudpa — 5. M xpart-
HO 25, nosroMy M oxkaHumBaeTcs Ha 25 uin 75. M3-3a HeyDsI-
BaHUA TOAXOAUT Toabko 25, M kparuo 125, nmoaromy wmcio,
00pasoBaHHOE TPeMsA ero IoCJeJHMMH OH(paMH, TOXe Kpar-
uo 125. Ho Tperssa nudpa ¢ kKoHua He Goabiie ABYX, S3HAYHT,
M oxanunBaerca Ha 125, IlocKOJBKY 4HCJI0, OKAHYHBAIOIIE-
ecs Ha YeThIpe HyJsA, ToXxe KpatHo 625, uueno, obpasoBanHoe
YeTEIPBMA NOCJHeZHUMHE Iu(ppaMu yncaa M, JONAKHO HeHTh-
csa va 625. Opgnako verBépras ¢ KoOHOa uudpa MomeT OBITH
paBHa Toasko 0 mam 1. Hu 0125, sau 1125 wa 625 He memar-
cs. IIporusopeune.

H}’Tln K pelleHHI. ¥ KaKHUX YHCEN MOMKHO NnpeicKadaTh X0Th KAKHEe-TO

uutpsel ANA KPATHRIX? — V¥ YETHHEIX M KPATHBIX NIATH KOE-9TO H3BECTHO
Ipo NocnejHOW HPY. — A npo ase uuppr? — ¥ KPATHHRIX YeTHIPEM
U KpaTHeIX 25. — A 4ro obmero memay uumu? — M to m apyroe — ge-

JUTENb CTA. JTO HABOZUT MBICAB O CTEIEHAX JBOHKH U CTENEHAX NATEDKH.
B3aap n-10 cTeneHs, MBI MOJMYYAEM KOHTPOJL HAJ i MOCHeIHHMH DHOpaMR
kpatHoro. [Ina creneHeil mATEPKH KOHTPOAE GONbBIIE, TOCKOJIBKY BADHAH-
TOB AJ1d TIocAegHUX undp Mensme. « KoHTpoaupyeMsie» HH@PH U CO3JAI0T
TO Y3K0Oe MecTo, KOTOPOe NO3BOJIAET MOCTPOUThL KOHTPIPUMED.

B8. Orser: He 00s3aTeNIBHO.

Konwmpnpumep 1. B paenoOeppenHom
rpeyroaeauke ABC ¢ yrmamu A, B u C,
PaBHBIMH COOTBeTCTBeHHO 72°, 36° m 72°,
nposesém Guccexrpucy AD (cm. puc. 60).
Yerpépxka Touek A, B, C m D paér wmc-
KOMBIH KOHTPIPHMEP: OHA HeCHMMeTpPHYHA,
HO m100BIe TPM M3 3THX TOUeK JieKarT aubo ' C
B BEpIIHMHAX paBHOOeJApPeHHOro TPeyroJbHH-

2 Puc. 60
Ka, 1ubo Ha ogHOM MPAMOIi.

Konmpnpumep 2. Tpeyroasuuk ¢ yraamu 36°, 36° u 108°,
pasbuTEI Ha TpeyroabHHK ¢ yroamu 72°, 36° m 72° u Tpe-
YrOJbHHK ¢ yriaMmu 36°, 36° u 108°.
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IyTs k pemennio. Jlerde HCKATh OPUMED W3 YeThIpEX Todek. Tpu Towkn
CHMMETPHYHBI, BCJIH OHH JIEMKAT B BeDIIHHAX PABHOOEIDEHHOTO TPEYIob-
HHUKA HIM HA OAHOH npaMoi. Ceegém 3anauy K Takoii: pasbuTs papHOGen-
PeHHEIH TPeYroNBHUK HA JBA MEeHBIIMX HE PABHBIX TpeyroiasEuka. Hapm-
coBaB pasbHeHMe U OTMETHB paBHLIE VIJIBI, JErKo HAHIEM 9TH VIJIBI.

B9. Orser: momxer.

Ha puc. 61 nzobpaxén cdparMeHT JOCKH ¢ PACCTABJIEHHBI-
MHE HYXXHBIM 00pasomM kKoHamu. OcrajbHas 4acTb LOCKH IIY-
CTAa.

IlyTs kK pemennio. Paccyscaan, kak B sagave All, BUIMM, 4TO Kax /LIl
4EPHEIH KOHE DRET Bestoro, a arot beaslil — AByx yépHeIx. KpoMe Toro, ects
bennlit KoHb, ORIOIINI He MeHee IBYVX YEpPHBIX H He MeHee TPEX Geawix. Of-
HAKO CTPYKTYDPY 43 pemreHns zagaun All Ha
JOCKe peaJN30BATL HeNb3A: Bee Deawle KOHM,
noGHuTHE NEHTPAILHEBIM, GVAVT OQHOTO LIBETA U
He Dyayr 6uTe apyr apyra. Ho MmoxHO 1o6aBHTE
emé KoHeil, KoTopsle OBl OMAM MOODHTHIX IIEH-
TPaJIbHBIM, H HYXKHO, yT00EI OHKH OMiM cpasy
10 AB& TAKHX KoHA. [lajee octaHeTca n00aBUTh
He DBIOIIMX ApYr Apyra 4épHEIX KoHel, Obio-
KX 00 ofHOMY Denomy: ABYX AJNA LEHTPATbL-
HOTO H N0 OJHOMY JJIA Ka3/J0r0 M3 OCTAIbHBIX. Puc. 61

B10. OTteer: MoxHO, AocTaTo4HO BhIYepKHYTH 50!. Bean
NIpON3BeJeHHE PABHO

(11-21) - (3!-41) - ...- (99!-100!) =
=(112.2).(3!2-4) - ... (99!2-.100) =
=(1!-8!-...-99)%.2.4.6-..-100 =
(11.38!-..-9912.2%0.1.2.3.....50=

= (1!-3!....-99! . 225)2 . 501

IIyre & pemenanio. OTHENNAA MOAHBIE KBAJAPATHL (38 CYST TIOXOMECTH
COCelHMX COMHOMHTeNeH), cpeéM 3anady Kk Oonee nmpocToil.

B11. OreeT: morio.

O6osnauum urpoxos A, B, B, T, 11, E, ¥, H. IlycTe B cae-
ayiomux 12 mapTuax nepsblii Urpok mobegua sroporo: A-B,
A-B, A-T', B-[I, B-E, B-¥, I''1I, I-A, I-H, E-A, JX-A,

H-A, a ocranpHble MAPTHHM 3AaKOHYWJIMCH BHUYb. Torma B
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Habpan 4 ouxa, A — 3 ouka, ocragsHele — 1o 3,5. IIyers
B YeTBepThhuHaNe KyDKa urpamuces naptuu A-I', B-E, B-K
u I1-H, B nonydpunane A-B u B-II, B dunane A-B.

Ilyme k pemenwio, ¥3kHM MecTOM 3jeck OyaeT yMcia0 0YKOB, HabpaH-
Heix B TypHHupe. Ilyers kybok sapoeran urpor A. B typHupe oH Habpan
MeHbIIe BCeX OYKOB, 3HAYHT, MeHblIe CpPejHero, To ecTh MeHbiie 3,5.
C gpyroii cropoHs!, B KY0Kke OH BEIUTDAJ TPH MAPTHH, 3HAYUT, U B TYDHHDe
He MeHee TPéxX, To ecTh Habpan He meHee Tpéx oukos. IlosTomy B TypHH-
pe A mabpan poBHO Tpu ouka. 3TO 3HAMUT, YTO OH TPM MAPTHH BHIUTDAT
M 4YeThIpe NpoHrpan. B kpyroeoMm TypHHpe oukKoB TeMm Goaebuie, yem Gonb-
lle pasHOCTh MEXAY YHCJIoM nmobed u uncioM mopakeHnuii. ¥ urpoxa A ata
pasHocTs paBHa —1, sHauur, v Apyrux 0 wan Goasmore. ITaprun Ky6ka on-
HO3HAYHEI ¢ TOYHOCTHIO 10 HMEH MrpokoB., HauHém cTpPOHTH TYPHHUD ¢ HHX.

JoGaBHM elé 4eThIpe NMApPTHH, KoTopkle A npourpai. IlocunTaeMm paa-
HocTH: YA u T mo —1, ybu [l mo 1, vy ocranbueix nmo 0. Hago yeeanyuuTe
pasHocTs vy I'. Ilpu atom Hamo Gyner KoMy-HHOYIb €€ VMEHBIIMTE. Tem,
v Koro (, YMEHBIIATE HE CTOUT. Y MEHBIINM, HATIPHMED, pasHocTs ¥ [, mo-
Dasus mobeay I' man [I. Tenepn vike HyKHbBIe HEPDABSHCTBA MEXAY PAIHOCTH-
MH ofecnedeHsbl, IO3TOMY OCTANbHEIE TIAPTHH MOMHO 00BABIATL HHULHMH.

B12. Ha puc. 62 uaobpakén npumep B
TaKkoro paspesaHmna: ABC — pasHODej-
penHsrit Tpeyronsauk (AB = BC) ¢ yriaom
45° npu Bepuunsue B, AE — Bricora, DE = D
= CE. Tpeyronsanku ABD u ADE Bme-
CTe COCTABAAIOT PaBHOOEAPEHHEIN IPAMO-
yroNBHEIA TpeyroasHuy ABE.

C

IIyts Kk pemenuio. I[oHATHO, YTO HANO nepe-
fipames KapMuHKL ¢ pPasbMeHUAMH TPeYToJbHHKA Puc. 62
HA TPH MEHBLIIMX ¥ BAPMAHTHI PABEHCTBA CTOPOH. YJdolHee NCKaTh IPHMEp,
rie cOceJHHMEe YACTH BMECTEe Y3He COCTABIAKT TpeyroiabHHK. Taxoe nmomyua-
£TCH TONBKO NP PA3DE3AHUH (10 OTPeaKaM, BRIXOLHIHUM U3 0JHOI BepInu-
Hbl HCX0/JHOTO TpeyronsHuKa (cM. puc. 62). Ho kak clomHTL TpeyrolbHHK
ux nByx HecocenHux yacteii? IIpo6nem ue Gymer, ecam cpequAd 4acTe Oy-
neT paBHa oJHOMH H3 kpaiiENX. Takoe paBeHCTBO HeoOA3aTe/ILHO, HO YydoOHO
HaM, TI03TOMY HayHéM mepefop HMMEHHO ¢ 3TOTO CAyYad.

Ocranoes obecneunTs paBHoGeapenHocTs. M3 paBeHcTBa TpeyrojibHH-
koB ADE u AEC cpaay cnenyer, uto AD = AC u AE | BC. Teneps fcHO,
uyTo B paHoBeapenHoM Tpeyronsauke ABE nomxeb! 6uiTh paBasl AE u BE,
a B papHoOeapeHHOM TpeyronsHnke ABC pasebl AB n BC. Bee yrisl gerxo
CYHTAITCH.
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B13. OrseT: Baca npas. f h

Iyersa<b<c<d<e<f<g<h. Pac- j
CTABHM 4HCJIa, KaK [IOKaszaHo Ha puc. 63, 0 e
Torma ma rpaHax o6pasyoOTCs CYMMBI :
a+tbt+ete<atbidtf<atcet+d+g< R
<bte+f+h<ctetgth<d+g+f+h. '

IIyre k¥ pemenmio. PaznuuHble 4unciIa MOMHO Puc. 63

VIOPANOUYHTE IO BO3PACTaHMIO, 3afaua Gyger pe-

IIeH&, eCAd H CYMMBI HA FDAHAX YAACTCA VIIOPAJOYMTE MO BO3PACTAHWUIO.
Jlerue cpaBHHBATH CYMMBI, T/ie DOJBIIOE YHCIO CKAANLIBACTCA ¢ BOMBIIMM,
a MajJeHbKoe ¢ mMajeHbKHM. Ilonpobyem mnoctaBHTh camoe Boabmmoe guc-
no M u camoe MAJEHBEKOE YHCJIO M B MPOTHEONOJOMHBIE BEDIIHELL. Ocaa-
OuM yeros8uUA: DACCTABHM MHUCHa, obecneuuE TONLKO, 94ToObl Bee cyMMEL ¢ M
Oorrnu Boabmie cymm c m. Jlois aToro JocTATOYHO Ha pédpa ¢ m DOCTABUTH
TpH MeHBIIMX umcxa b, b, b”, a Ha pé6pa ¢ M — Tpn GOABIIMX uMena d,
d', d'. Teneps nousTHO, uTo, Hanpumep, m+b' +b" +d” < b+d+d + M.
MebI MO:eM HmepecTaBiATL Memay coboit unena B Tpofire d, d', d''. Tlompo-
GyeM 3a cuéTt aTOr0 00ECHEeYHTE HEPABEHCTRBO MEXAY CYMMAaMHK OJMHAKOBOIO
THIA, CKaKeM, Meskay copepamumu m. Hyere b < b < b", d < d' < d".
O9TH 4Hcaa BXOOAT MapaMH B TPH I'PAHN ¢ /M, U CYMMBI ITAp yiKe yHopajaoue-
Hel: b+ b < b+b" < b +b". JlobaBnasa k HaUMeHbIIEH cyMMe HaUMEHbLIEE
YHCI0, 4 K Hanboabmed — Haubogabinee, YIOPAJOYMM M CYMMBI TPaHei:
m+b+b +d<m+b+b"4+d <m+b +b"+d". Paccranosxa onpege-
JHJAachk MoMHOCTHI. Ocranock TONbLKO yoeauTses, 4To BonuedusiM ofpazom
M Ha TpaHAX ¢ M — moaHbH nopAgok!

B14. a) Oreer: Henws3d. [IyeTh ecTh b GenbiX U ¢ YBPHBIX
knerok. Ilogcumraem umeno yépHo-Genbix aomMuHOmeK, Kax-
naa Genad KJeTKa BXOAMUT POBHO B [IBé TAKHe NOMHHOIIKH,
3HAYHUT, BCETO TAKHX AOMHHO 2b. AHaJorH4YHO UX 2¢. BHAYMT,
b = ¢, TO ecTh 06IIee YHCIO KASTOK UETHO.

6) OrBer: MO:xHO. PaccMOTPHM KJIETUATYIO HOCKY, PACKpa-
IIEHHYI0 B NIAXMATHOM TODAAKEe, I'Ie YEpHBIE U Oelbie KRaT-
paTBl UMEeIOT pasMep 2 x 2 ¥ K KaMAoil cTOpoHe npujeraer mo
51 kBagpary. PasoObém wakIblit TAKOW KBAAPAT HA YeTHIpE
ONHOLBETHEIE KJIeTKH pasMmepoM 1 x 1. Kaxkaas KJeTKa, Kpo-
Me KpaHHUX, COCe[ICTBYEeT 10 CTOPOHE POBHO C ABYMSA KJIETKAa-
MH IPOTHBOIOJOXKHOIO IIBETA. 3aMeTHM, 4T0 00a 3THX cocela
He JIeMKaT Ha kpaw. [losToMy, oTpesaB KpailHHe KJETKH AocC-
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KM, MBI TIOJYVYUM pPacKpamieHuyo TpedfyveMuM 06pasoM JOCKY
100 x 100.

B15. a) Hanpumep, NpAMOYIrONbLHBLIH TPEYTOJNLHUK € Ka-
reramd 15 u 20 cm. Ero runorenysa pasHa v 152 +202 =
= \fﬁﬁ = 25 cm. J[Be BLICOTHI COBTIAJAIOT C KATETAMH, a NJTH-
Ha TpeTbeil, ONyINeHHOH Ha r’MIoTeHy3Y, Jerko HaxoAHTCH Ye-

15
pe3 IJIollajgb TPeyroabHHUKa U paBHA

9 =12 cMm.

6) Oreer: moryr. CocraBum, Hanpumep, paBHoGeApeHHBIH
TPEeYroJBHHK M3 ABVX MPAMOYTOJbHBIX TPEYIOJILHHKOB C Ka-
reramu 15 u 20 cM, OPUIOKUB UX APYT K APYrY KaTeramu 20
cM. ¥roa mpoTuB Karera 15 cMm MeHBIme 45°, Mo3TOMYy Yroa
npyu BepuixHe paBHOOeApPeHHOro TpeyroJsHUKa ocTpeliit. Ero
ocHOBaHWe paBHO 30 cM, Ha Hero onyuieHa Beicora 20 c¢m, no-
aromy miomanb S = 300 cm2. Tlo Teopeme Iudaropa Kamaan

GoxoBas cTopoHa paBHa a — V152 + 202 = /625 = 25 cm,

5 28 600
[o3TOMY OIIVIIEHHAA HA Hee BhICOTA PAaBHA = = 25 = 24 cm.

IIyre & pemennto. a) ByneM uckaTh NpUMep cpeld NpPAMOYTOIBHBIX
TPEYroJbHHKOB, TAK KAK TAM [Be BLICOThHI cOBIAAaloT co cTropoHaMu. Cpean
NPAMOYTONBLHBIX TPEYTroJBEHHKOB C eJLIMH CTOPOHAMH HaMbOIee H3BECTeH
ezunemerull — ¢ KareramMu 3 n 4 u runotenysoit 5. OfHAKO TPETBEA BBICO-
T4 B HEM He 1e/Iaf, OHA PABHA L; = 2,4. HenonsayeM 3TOT NpHMep KAK
sazomosky (em. Ocaabaenue yerosui), Ecian Bee ¢TOPOHB! YBEIHYHUTE TIPO-
NOPUMOHANBHO (Memod nodofus) B 5 pas, TO He TOABKO CTOPOHBL OCTAHYTCH
HeTBIMH, HO M BEICOTA CTAHET LIeJI0i.

6) BocnonbayemMeA TYHKTOM a) Kak pasmunkoi. CymecTEeHHEM B da-
zomoare nyHrTa a) 66110 TO, Y4TO M CTOPOHBL, ¥ mWIoHaAL ensie. Ho Torga
OCTPOYIOJLHYIO BAT0OTOBKY HETPY/HO COCTABHTL M3 JBYX paBHODeApEeHHBIX.

B16. a) OrBer: nenbasa. Ha puc. 64
oTMedeHbl KpysKoukamMu 10 mnDosei.
Huxaxue asa M3 HUX Helb3a NoOHTE
OZHHM Koponém c OGenoro moas. Ilo-
5TOMY JeBATH KOpPOJieH He CMOTYT IIOo-
OUTEH fae BCe OTMeYeHHBIe MMOJA.

6) OrBer: MOsKHO, cM. puc. 64.

IIyre k& pemennw. a) [locraTouHo BeLAE-
JUTE HABOp Y3KUX Mecm: NOJMHOMECTBO T10-
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Jei, KOTOpoe He cMOTyT MoOHTE JeBATh KopoJseil. Ilonesno saMeTHTh, 4TO
OBA UEPHBIX MOJA, PACTION0MEHHEIE Yepes O4HO NoJie 10 JMATOHANH, He MO-
IVT OBITE MOOHTE ONHUM KOPOJIEM. 3TO NO3BOJAET PadMelllaTh OTMedYeHHble
NoJif SJOCTATOYHO MJOTHO, YTOOB IOMECTHIOCE AECATH U3 HUX.

6) HaGop orMedyeHHEIX noseii ofaerdaeT MoMCK NpUMepa, CO3LABAH /.3
KO MeCmo: Bellb KAMI0e U3 OTMeYeHHLIX Iojeil Ao/KHO OBITE NODHTO KO-
poném. ITosepuys Babop va 180°, monyuum Bropoii HaGop. Teneps KamabIH
KOpOJb JO/KeH Mo6HTE ABA OTMEYeHHBIX MOJA U3 PasHEIX HAGOPOR.

B17. a) Oreer: mor. IlyeTs, HanmpuMep, B MEPBBIA TOJ HA
yuacTkH npumian 10 u 50 usbuparesneil, a 3a cepelX MPOroJo-
coaau 1 u 35 yenoBex cooTBeTCTBEHHO. Torga mpolleHTHl Ha
yyacTkax Osn 1 : 10 = 10% u 35 : 50 = 70%, a B mesom no
nocénky (1 + 35) : (10 + 50) = 60%. IlycTs Bo BTOpO# roa Ha
yuacTkM npuamay 50 u 10 usduparesieii, a 3a Cepelx IPoOroJo-
copaam 15 1 9 uenoBex cooTBeTcTBeHHO. ToOrga MpoleHTH HA
yuacTkax craiu 15 : 50 = 30% u 9 : 10 = 90%, a B weanom no
nocéaky (15 +9) : (50 + 10) = 40%.

0) Orser: mor. [lycrs, HanpuMep, B NEPBLINA I'oJl HA V4acT-
ku npumau 10, 10 u 100 us6upareneit, a 3a cepeIx TpoOroJo-
coBanu 1, 1 u 70 uenopex coorBeTcTBeHHO. Torza NpoueHTH!
Ha yuacTkax 6etmm 1 : 10 = 10%, 10% u 70 : 100 = 70'%,
a B nejgoM mo nocéaxky (1 + 1+ 70) : (10 + 10 + 100) = 60%.
Ilyere Bo BTOpO# rox Ha yuactkm mpumau 100, 100 u 40
usbupareneii, a 3a cepsix nporoJjocoBaan 30, 30 u 36 ue-
JIOBeK cooTeBeTcTBeHHO. Torga mpoueHThl HA YYACTKAX CTAIH
30: 100 = 30%, 30% u 36 : 40 = 90%, a B LesIOM IO IOCEIKY
(30 + 30 + 36) : (100 + 100 + 40) = 40'%.

IIyTe k pemennto. a) [loitmém cravana, kax Boobule NPOLEHT IO YYaCT-
KAM MOT NOBBICHTBCH, & B LEJI0OM — MNOHH3HTHCA. JTO HATIOMHMHAET 3a/14-
gy 1.10 npo cMemIMBAEHE HANHTKOB M Npo Komek. Temeps yiKe NMOHATHO,
9T0, MEHAA YHCIO NPHIIEAIIHX, MOMKHO ofecneuHTE B LEJOM N0 NOCET-
Ky A1060# NDOLEHT MeMAY MUHHMAJIBHBIM M MAKCHMAJIBHEIM NPOIeHTAMM
mo yuacTkaMm. Hago Tonsko obecneuuTh NOCTATOYHO DOMBIIOH 3a30p ME-
Ay NPONEHTAMH HA YYACTKaX, YT00bI YHCIIO, MeHbIIee MCXOTHOTO NPOLEHTA
HA OJHOM Y4YaCTKe, MOHO 6o moHMauTh Ha 20 W OpH aTOM PE3yILTAT
ocranca Obl GoJbIE MOBBICHMBIIErOCA MPONEHTa Ha apyrom yuactke. Ilo-
podayT, Hanpumep, Takme npouents: 10% < 60% < 70% B nepsuit roj
u 30% < 40% < 90% Bo BTOpOWH TOA.
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0) Ipn Tpéx yuaerkax He ofoitTuck Gea anrebper. Ho go storo sano ob-
JerdyuTh cebe MH3HB: CACNATH A NPOCTOTH BCE OJMHAKOBLIM HA MepPBOM
i BTOPOM YUYACTKAX, 8 NPONEHTHl HA TpeTbeM — 0OOJIbIIE, YEM HA MEepBOM,
Teneps aTH NPoLEHTH HAJO NOLO0PATE TAK, YTOOB BRINOJHAMHCE VCJIOBHA
i1 HEpABEHCTBA <IIPOLEHT B LEN0M JIEMHT MEeMXAY NPOHeHTAMU [0 YYACT-
rkam». Hrak, nycTe cHaYana MNpPONEHT HA NEpPBOM YYacTKe GBI X, HA Tpe-
TBEM Y/, B 1I€JIOM Z, & MOTOM cOOTBeTcTBeHHO X + 20, y+ 20, z — 20, Homkam
OBITh BREIMOJHEeHE! HepaBeHCTBA 0 € x < 2 <y < 100, 0= x+20<2-20 <
< ¥+ 20 € 100. Orcwoaa noayuaem x < z — 40w x < 40 < 2 < y < 80.
Bosemém, HanpumMep, x = 10, z = 60, y = 70. Teneps cocTaBumM ypaBHEeHHS.
[MyeTs B mepebIil rof Ha TePBHI (M BTOPOIi) yUaCcTKH ABHIINCH N0 a uabupa-
tesneil, a Ha Tperuit — b uabuparenen. Torna no yenosuo 2-10% a4 70% b=
= 60%(2a + b), orkyza naxogum b = 10a. Yro6ur 10% or a n T0% or b
ObIJIH [eJbIMH, JOCTATOYHO B3ATh a = 10. AnanoruvHo ecau BO BTOPOH roj
Ha MepBHIA M BTOpPOi YYACTKH ABHIMCH o A uabuparteneit, a ua TpeTuit —
B nabupareneii, To nonyuaem 5B = 2A u moxuo B3sars A = 20,

B18. OtBet: Mosker, cM. Jomanyw ALCKBM ua puc. 65.

Touxkn K, L u M — cepeauunt orpeskos OA, OB u OC co-
orpercTBeHHO. Torza nepecexawlpecs OTPe3KH — 3TO MeJH-
aHBl ofiHOTO TpeyronabHuka (Hanpumep, AL u BK — meguanbl
TpeyroilbHHKa AOB), noaToMy OHH JeNATCA TOYKOU mepece-
UeHHA B oTHOomIeHun 1 : 2.

Puc. 65

IIyrs k pemenuto. [lonesno BecnoMHHUTL, YTO B oTHomwenun 2 : 1 ge-
aaTea nepecexawmuneca mennansl. [lonpofyem cocTaBuTh ToMaHy0 U3 nap
Meauad. Jrolsl KOHILL TOMAHOH COSIMHATINCD, TPEYTONBHHKN AOJIHKHEIL CO-
NpHKacaTbCAd PaABHLIMHM «DOKOBHIMM# crOpoHAMH. ECTECTBEHHO NPUXOLHT
B roJjiosy Habop TpeyronbHHKOR ¢ obuieil sepiinHoii. IIpu HeuérHoM unene
TPeyTOJNLHHKOB NOJYYAeM ACKOMbBIH NpHMep.

B19. Oteer: a), 0), B) 1a, MOKeT.
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a) Haspoge meant coer Ha 10 komuTeToB no 10 gemnoBek,
pacnpee/iiB B IIeCThk KOMHTeTOB 110 LIeCTh CBOHMX CTOPOHHH-
KoB. OH# BRIGUPAIOT B 3THX KOMHTETaX IeCTh TAKHX TIpejce-
aaTeneit, koropble ronocyioT 3a Haspoge.

6) Haspoge menut coBer Ha narTh KoMuretroB mo 20 weno-
BeK, pacupeenus no 11 cBOMX CTOPOHHHKOB B TPH M3 3THX
KoMmuTeroB. OAMHAIIIATE U3 ABAAIATH ¥ TPH U3 TSATH — O0JTE-
IIHHCTBO.

B) HaBpoje jenuT coBeT Ha NATh KOMHUTeTOB mo 20 yeno-
BEK, paclpejieJuB B TPH U3 KOMHTETOB MO IeBATH CBOMX CTO-
porunrkoB. Kaapiii KoMUTeT OH JeJNMT HA HATHL NOAKOMHTE-
TOB TIO YeThIpe UeJoBeKa. KC/IM B KOMHUTETE €CTh ero CTOPOH-
HHKH, TO OHH JeJIATCH IO TPH 4YeJIOBeKa B TPH INIOJKOMHMTE-
Ta. JTOr0 XBATHT, YTOOLI TPA M3 NATH BEIOOPOIMKOB B KOMH-
rere ObLIM croponHunKamu Haspoge m BeIOpanM CTOPOHHHKA
Hagpoae npeacenarenem. [Tonydue Tak TpEX JOAIBHBIX TTPEJI-
cepaTeneil U3 maTn, HaBpome saeMoKpaTHYecKH» Mnepeunsbe-
péres.

IIyte k pemennio. [IpiMeEHM ¢NpHEM KAIWHO»: IPOHTPEIBATE Oyaem
NO-KPYIIHOMY, A BEIMI'DBIBATL — I[OHEMHOIY. RDHKDGTHO: B TéX KOMHTE-
Tax, rjie MBl BRIUTPEIBAEM, A00HBASMCA 3TOrO 3a cUST HeGOILIIOrO NPEeNMyV-

miecTBa, a rge NpoOUrpeiBaeM — Tyiaa BooOle cBoOM X CTOPOHHHKOBE He MOCLI-
JaeM.

& 1
B20. Orset: «B sroit (ppase 5 Beex nudgp — ouopps 1, go-
1
au mudp 2 ¥ 5 OANHAKOBEI H PABHBI 5 @ Ha 100 BCEX 0CTastb-

1
HBIX MH(D TpUXOIUTCA T BmecTo cnoB «2 1 5» MOMHO Tak-
ske BoHcaThk «0 u 5» wau «0 u 2»,

HY‘]‘L K pelleHHH). Ecnu xora 66l 01HO U3 BCTABNEHHLIX YHCE COCTOUT

b 1
H3 Tpéx uau Gonee uudp, To KaKaA-TO HonA He Gonee {op ™ He paBHa 0,

HO3TOMY BCETO IJ.Hde HE& MeHEBIIEe CTa. TD[‘J.'[EI B MHOTOTOUYHMAX He MeHee 94
nudp, 3HAYKUT, B KAKOM-TO H3 BCTABJEHHBIX uucen He meHee 32 nudp, no-
aTomy Beero uudp se menee 10°! u . 1. fcro, uro Tax He Guipaer, TloaTomy
BCe BCTABJEHHEIe YHCIA He fofee yeM ABY3IHAYHEI.

IIycrs BO (hpaze Bcero n nudp. fAcHo, yTo 1 > 9: TPH eANMHHIE], TPH
HA MeCcTe GBéaﬂO‘IBK H HEe MeHee Tpéx HA MEecTe MHOTOTOYHIl. A TAK Kak BCe
ypesna He Oojee 4yeM JBY3HA4UHBI, n < 12. Bee aHaMeHATeNIM — AeIHTEIH
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1 1
uuena nuudp. Yerupe caaraeMeix Buja 3 1 g B CYMMe He JaayT 1, noaro-

my n # 9, ro ecte n = 10. Torpa ects xora On 0JHO ABY3HAYHOE YHCIO,
H OHO HAYMHAETCA ¢ eAMHUIEL. 3HAYNT, uudp 1 He MeHee UeTHIPéX, UX J0-

4 1 1 "
JA He MeHee E — 5. MoaTOMY 3HAMEHATEe/ Ik NMepBOH }xpoﬁn OOHOSHAYHBIH

i Boneme 1, Toeers n < 12. ¥ n = 11 HeT oHO3HAYHBIX JenuTenel GoIb-
we 1, noaromy n = 10. 3uauur, nonsa wudp 1 paraa % Ocranesable apobu

1 1
MOTYT OBITE PABHBI 5 & 2o B 3anaMeHaTeNAX MO Pa3y BCTPETHINCEH MHQPEHI

0, 2 1 5, nwbble ABe U3 HHX MOMHO YIOMSAHYThL ABHO, TOTAA X Aoas Oyaer
COCTABIATE 15 a Ha J0J10 eIHHCTBeHHOIl ocTaBmeiicA undpel IpHIéTCA =

B21. ITonoxum Ha JeBYIO Yallly BeCcOB IIADUKH M3 BEDIIHH
B u F, a Ha npaByio — u3 BepmiuH C u E. Ecau moMeHann
A ¢ D, to 6yner paBercTBO: 2 + 6 = 3 + 5. Ecin momensann
C ¢ F, ro nepasa yama Jerye: 2 + 3 < b + 6. Hakonen, ecau
nomenann B ¢ E, To neBasa uama TAxenaee: 5+ 6 > 2+ 3. Co-
OTBETCTBEHHO, [10 Pe3yJILTATY B3BEIIMBAHHUA IlepecTaBJIeHHAA
napa ogHO3HAYHO ONpeAeldAeTcH.

IlyTe k pemrennio. YTobel paaNIMUNTE TpH BApHAHTA 06MeHa, Hago obec-
MEYUTH TPH BO3MOMKHKIX pesyasTaTa B3pemuBannd. [IycTs cornacko Hamed
packjajKe pasHOCTh Mace (B rpaMMax) Memay JeBoH M [PABOM YalIaMu
nonxua Obith d. Kax menserca d npH nepecTaHOBKE MADHKOB M3 mapu?
Tak Kak B mape OfMH IAPHK Ha 3 TsKenee [PYroro, pPASHOCTb MOMKET H3-
MEeHUTHLCH Ha 3 (NPH MEepecTAHOBKE MIAPHKA ¢ YAIIM ¢ HIADHKOM BHE Yami),
Ha 6 (IpM nepecTaHOBKE INAPDHKOB € PasHbIX 4Yam) JAHG0 He HAMEHUTHCH
(Mpy mepecTaHOBKE ABYX IIAPHKOB HA OfHOH wame aubo ABYX INADHKOB
sue vanr). Mrax, sosmo:xHble pasuocte d — 6, d — 3, d, d+ 3, d + 6 (ua
HUX IIPM KOHKDETHOH pACKIaJKe DEeaTHayIOTea TOJBKO TpH). TpH pasHBIX
pe3yJAbTATA B3BEIIMBAHUA O3HAYANT MOJOKHTEJbHYVIO, OTPHIATENBHYIO H
HYJEBYK) DA3HOCTH.

IMpoige Beero NOUCKATDL CUMMEMPULHYIO PACKAAKY, I/e peanusyercd d
¥ npu atom d = 0, Toraa GoJbile IIAHCOB NOJYYHTH TAKMKE OTDHIATENL-
HYI0 M IIOJIOMUTENBHYI0 PasHoCTH. YTo0kl KAKAA-TO [EPECTAHOBKA HE Me-
HAJIA PASHOCTb, MOYKHO OCTABUTH OJHY M3 AP BHE YALl, HANpUMep napy 1
1 4. HUKAKYIO N3 OCTABIIMXCA NAD Hellb3A [e/MKOM KJACThH HA ONHY YaLTy
(MHaYe ecTh ellé OJHA MepecTAHOBKA, coXpaHAwmas d). Packupaem nmapst
1Mo pasHeIM yamawM, obecneuns pasHosecne: 2+ 6 = 3 + 5. [lonyuum peme-
HHe 13 oreera. Peanuayworcea d — 6, d n d + 6.

Kaxercd, 4To HAM TOBE3N0, HO HET: Mbl MOJNYYAEM AHAIOTHYHOE pe-
HIeHHe, BRIKMALIBAA M0V Ha nap. Emeé ogno pemmerane MOMHO MOTYIHTE,
ec/iM MOJIOMUTEL OJHY Mapy leAuKoM Ha JesByw yamy. IIpaspa, TyT, 4To-
OBl NEpecTAHOBKAMH MOXKHO OBLIO M YMEHBIIHTH, M YBEJIHYHTL PA3HOCTE,
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nofoligér TobKO napa 2 4 5, a HA NPABYI YAINY AJIA DABHOBECHS KJajém
1+ 6.

B22. OTrer: cyiecTryerT.

ITpumep 1. Ilogxoasar uucaa p;-(p1-p2-...-.pP1o) (i = 1, ..., 10),
rae pi1, «., P1o — pPa3juiHbié TIPOCTHIE YHUCIA.

IIpumep 2. Nonxonar uncaa 27 . 318, 210.317 218, 39,

IIyTs k pemenuio. IyeTs a u b — [gBa uncia Takoro Ha6opa. Tak Kak a*
pmemmres Ha b, a b® nenntes ma @, HaBOPHI NPOCTEIX AennTenei yucen a u b
coenagaioT. IIycTs p — mpocToil gesnTels, KOTOPLIA BXOAHT B PA3IOKEeHHE
4HC/A @ B CTENEHH M, 4 B pasiodenue yucaa b — B crenenu n. Beugy ae-
AHMOCTH KBaapatos Zm > n, 2n = m, TO eCTh NOKASATENH OTJHYAKTCH He
Boabme yem Basoe. YToBbl 4HCaa He AeMIHCh APYT Ha APYTa, AOCTATOYHO
obecneynTsb, YTOGH IO PASHBEIM ITPOCTHIM AEJHTEISM HEPABEHCTBA MEIKIY

MOKA3ATENAMH OLIN B pasHyio cropony. Ilpome Beero sadMKCHpPOBATE CyM-
MY IOKa3zaTenei.

3anomanTe mpuém. PaznoikeHne HA MPOCTEIE MHOXKHTENIH MO3BOJIAET
CBECTH 3a/1auy HA JeJHMOCTh K 3ajade HA PABEHCTBO MM HEDABEHCTBO M0O-
Kasarejeil CTeNeHH YV HPOCTEIX MHOMHTeIeH,

B23. ITycts 10 rHOMOB AOTOBOPATCA AYMATh, YTO BCero 6y-
OeT HaJeTo 4YeTHOe YMCJI0 KPACHBEIX Koamakos, a 10 — wuro
HeuéTHoe. Jlanee rHOM CpABHHMBAET YETHOCTh SUIUMOZ0 UM
YHMCJIA KPACHBIX KOJMNAKOB C 3aJAyMaHHOM 4érHOCTRIO. Ecianm
Y&THOCTH COBMAJTH, TO OH TOBOPHUT, UTO V HEr0 CHHUH KOMTAK,
a ecJM He COBHAJHM — 4TO KpacHbIi. IIoHATHO, 4TO, KaK Okl
MPAKOH HY BBIOPAN KOJIMAKH, POBHO OHA U3 AECATOK 3aLyMa-
eT YETHOCTh IpaBuJibHO. MMEeHHO 3Ta AeCATKA 'HOMOB U HA30-
BET IIBET CBOETO KOJMIAKA BEepHO.

Iyt & pemrennio, CHavaMa pemINM yRPoOWEHKYIO BaJa49y: NYCTh Kai-
[l THOM JOTIOJHMTENLHO 3HAST YETHOCTE 0OIIEro Yue/a KPACHBIX KOJANa-
roB. Torpa gce onu MoryT ésivuciums uper cpoero konnarka. Ho segs Baath
donoaHumearHyo ungopmayuw neorkyaa?! Tak Begs 3aTo M HE HAAO, YTO-
6®1 yragamu ece! BapnanTos fononEuTENbHOH MHOOPMADHN — YETHOCTE —
BCErO JBA, TO3TOMY MOMHO PA3AEIHTE P’HOMOB HA BE MOJOBHHBI B KAMKAOH
TIOJIOBHHE COOGILIUTEL CBOK BepcHI0 MHGOpMALMH. DTOro KAK pas XBaTHT,
yro6el poBHO 10 rHOMOB YT&JaJH LBET CBOETO KOJNAKA.

B24. 3adpukcuposaB oguH 1BeT ¥ 00X0As OT HEro rpaHb
M0 YacOBOM CTpesiKe, BUJAWM, UTO BCcero ectk 3! — 6 Bapwas-
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TOB KPYroBoH packpackd rpasHu. llokamem mepeGopoM, YToO
pacKkpacka w00l IpaHM MpoaoMKaeTcA HA Bech KyD AByMSA
crnocobamu. Ha puc. 66 pébpa kyba npoHymepoBaHsl, a TPaHb
OyneM samaBaTh TpeMs pébpamu (Tpemsa umdpamm). Packpa-
cum pebpa rpadu 123 B usera X, Y, Z, T, Kax Ha pHCVHKe.
Ha rpanax 156 u 458 nmBera He ZOJIMCHBI HOBTOPHTBLCH, IO-
aToMy pe0fpo 5 MOYKHO NOKPacHUThE TOMBKO B nBeta X man Y.
IMokpacum ero B user X. [anbine nsera onpegelsloTcA OLHO-
3Ha4HO. L[Ber pebpa 8 — He X u He Z (u3-3a rpanu 458), a
rakxe He Y (u3-3a rpaun 378), sHaumr, sro T. Toraa user
pebpa 7T — He T n He Y (u3-3a rpanu 378), a Taxxke He X (HMa-
3a rpaHu 267), agauut, oro Z. ¥V pebpa 6 HCckaouaoTCA IBETA
X, Z, T, saauur, pebpo 6 npera Y. Teneps 1isera pébep 9, 10,
11, 12 oxHO3HAYHO OIIPEAEIAITCH.

BrinucheIBas mBeTa mo 4acoBOH CTpelKe (ecsHM raAfeTh CHA-
py:xu), Haunsas ¢ X, noay4yum Bapuantel 123=XTZY, 156 =
=XTYZ, 267T=XZTY, 3718=XZYT, 458 =XYTZ, nepenaasa
rpans — XYZT. Kak BHAUM, peajn30oBaHbl BCe KPYTrOBbIE 10-
pAAKH 1BeToB. IloaToMy, B KaKoM GLI MOpAAKe MBI HH 3aMe-
aunu Oykeml X, Y, Z, T na B, K, O u C, sapuant B, O, K, C
obsasaTensHo Berperured. Coyuait, koraa pe6po 5 mokpaiieno
B IBeT Y, AHAJIOIMYEH (M Za)ke CHMMETpHYeH) pa3obpasHOMY.

9

H 6
X T
1

12 Z 14 21X 10

3
v

L] 7
11

Puc. 66

B25. OrgeT: Ha 11.
ITpumep. Paspe3aR mo BePTHKAJBHBIM TDAHHIAM KJETOK,
noayuum 11 npsamMoyronsHUKOB.
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Ouyenrxa. a) PackpacuMm ¢(urypy B HIAXMATHOM TODAIKE
(cm. puc. 67). Kak BuauM, ects 24 Oessle 1 13 uépHBIX Kie-
TOK, TO eCTh 6eNMbIX KJeToK Ha 11 Gonpine, yeM 4épHBIX. Ecnn
B OPAMOYrOJIbHHKE YETHOe YHCJO KJIeTOK, TO OH pasbHBaercs
HA JBYKJETOYHLIE JOMHHO, IIOSTOMY B HEM BeJIbIX W YEPHBIX
KJIETOK IIOPOBHY. A eCJIM 4YHCJI0 KJeTOK He4€THOe, TO HpAMO-
)’I‘OJIBHHI{ pﬁﬂﬁHBBETCH Ha JOMMWHO H OJHY KJeTKY, IIo3TOMY
OenbIx KIeTOK MOxeT OBITh OonbIle YEpHBIX He Dosee ueM Ha
oany. Ecnu 6ut yaanocs paspesats ¢purypy Ha 10 npaMoyroasb-
HHKOB, TO Bcero 6ensIx KJaeToK O6w110 661 He Gonee uem Ha 10
GoJible, ueM 4épHbIX. IIpoTHBOpEUHE.

Puc. 67

6) ¥V manHOoro MmuoroyroabHuka 44 pepmunasr. Kamgas sep-
IIHHA JOHA OBITE BEPIIMHON 0JHOrO U3 NPAMOYIOJAEHHKOB.

14
ITosTOMY HONYYHMTCA HE MeHee 4eM i 11 opsmoyronsHu-
KOB.

IlyTe k pemmenmto. a) llaxmaruan packpacka nanpammusaerca. [logcuer
TIOKA3LIBAST, UTO PAZHHUIIA MY YHCJIOM DelblX M YEPHBIX KJIETOK PARB-
Ha 11. A B OpAMOYro/ibHEKe TAKAA PA3HOCTb COCTAB/AeT He Goxee 1. Dto
M CO3JAET YIKOe MECTO.

6) IIcuxonoru4ecKH HEMPOCTO «3a6BITH» O KASTUATOCTH GHUTYDEl B YBH-
AeTh eé IPOCTO KAK MHOTOVIOABHHK. A B MHOTOYTOMLHHKE MOXKHO CUMTATE
BEPLIMHEI, & MOXHO — CYMMY YIJIOB: M TO M JpPYroe rogutcsd [IJs nogcuéra
yakux MecT. Bripouem, saMeTHB, 4YTO CTOPOHBI PAMOYTOJLHUKOB H0OJIHHEI
6BITH MApA/LIeNbHB CTOPOHAM (QUryphl, MOMKHO NIPHMEHHTE H PA3HOCTH +0e-
Joii» ¥ «4EPHOIT» MI0IMAAH NMPH NIAXMaTHOH packpacke. Hago Tonsko go-
KAJATEH JIEMMY, 4YTO B NIPAMOYIOJLHHKE TAKAS pagHoeTh He Doabme 1 (gase
€CJIM ero rpaHUIbLI He [IPOXOJAT 10 CTOPOHAM KJIETOK!)

B26. OTeeT: MOKeT.
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Ha puc. 68 cBeua cToMT B HeHTPe KOMHATHEI U €6 JY4H
He JOCTHrawT T-lETpréX ¢« YKPOMHBIX YIOJKOB?» (OHH 3aTeHe-
Hbl), K KOTOPBIM NPHMBIKAKT BCe CTEHBI.

IIyre k pemennio. CTeHa He OCBEINEHA, €CJIH XOTA Obl YACTHYHO 3aKPHI-
Ta OT CBeYH JApyroif creHoit. ITa Apyras MoxeT OBITE 3AKPRITA TPETHEI, Tpe-

ThA — 4erBéprod. Ho Heab3a ke NpUKpBIBATL CTEHB! OQHY APYroi go Gec-
woHeuHocTH?! lo GecKOHEUHOCTH — HET, A BOT 0 KPYTy — MoOsHO!

A

Puc. 68 Puc. 69

B27. TlpunoxuM TPH KUPOKAYA IPYr K APYry Tak, KAk 0o-
KasaHo Ha pHc. 69, ¥ naMepuM IUHeHKOl paccTOAHHUE MEXIY
roukamMu A n B.

B28. Ilycte A — uHcJO, TONVYEHHOE 3aMUCBI0 MUGp YHc-
na 5% p ofparHOM mopsgke. Banumem mudps yncaa A, sa-
tem 100 Hyneil cipaBa M, HaKoHel, npunumenm cupasa 5190,
[Tonyuurea nanuuagpom. PesyabTaT He H3MEHHTCH, €CJIH BMe-
cto mpunuckiBaEua 5'%0 M1 cenaem aBe onmepanun: cHauama
NPUINIIEM CTOJLKO HyJel, cKosbko ux B uncae 5190, a ga-
Tem K peaynwraty npubasum 5!%°, Toraa mepsoe ciaraemoe
okaH4uBaeTcA Dosbmie yem Ha 100 Hyeil ¥ moaToOMy HeaHT-
ca Ha 10'%°, a graunr, n Ha 5'%°. TlosToMy u cymmMa, TO ecTh
TOCTPOEHHBIH NaJdUHIPOM, AexuTtca Ha 5100,

IIyTe k pemennio, OTKAXKEMCA BpeMeHHO oT TpefoBaHMA NAJHHAPOMHO
ctu. Kaxne Boobme unena neasrca Ha 5'°°? Tlepsoe, 4To NPUXOAHUT B rao-
By, — camo 5'%° 1 10'%°, a raxxe KpaTtHeie HM. Kpome Toro, cymma umcedn,
kparanx 5'%, roxe genmuwrca ma 5'%. A kax obecrieunts nmammmapom? Ha-
[0 9UCI0 3ePKANLHO OTPA3HThL U IPHIHCATE K caMomy cebe — crnpasa mian
cleBa. A Kakoe YHCJIO JIyullle OTpaMaTh H B kKakyiwo cropony? Ilogymas,
moHMMaeM, 4ro geanmoctsb Ha 5'°C onpenensercs exsocroMs Ha cTa nAdP,
[103TOMY MOMHO B3ATh IOAXOAAIIHIl xBocT M oTpasurs Bneso. Hago Tons-
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KO, uTo0Bl OH OKaHUMBaJCA He Ha 0, TAaK KaK TOT4a NAJMHADOM M HAMHETCH
Ha 0, uTo He paspemaerca. B kauecTBe «xpocras mogoiizeér umucao 5'", no-
NOJTHeHHOEe CJIeBa HYKHBIM 9HCIOM HYJIeH.

B297 O6oaraunm cocyasl coorsercTBenno Cgz, Cy u Cs. Ha-
nonaum Cs, nepensém B Cy, BeLIbeM u3 C4 BOAY B PAKOBHHY
u nepensém 1 a1 Bogel u3 C; 8 C4. Hamonuum C5; 1 oronbém
Hegocrawimue 3 a1 B Cy. Boiinem u3 Oy BOAY B PAKOBHUHY H
nepenkéM ocrapimuecs 2 i sBojgbl a3 C5 B Cy. Teneps monném
2 1 cupona us C3 B Cy u nepemMemiaeM. Mpl noayuuau 4
«TIpaBUILHON» cMecH, TO ecTh cmecu B npormopuun 1 : 1. Ile-
peabém ocraBmuiica 1 a1 cupona u3 Cg B C; M OTOJNBEM 3 1
cmecH u3 C4 B C3. Ilepenném 1 a1 cupomna B Cy4. [lepenném 3 1
«IpaBUJABHONI» cvecn U3 Cg B Cs, a 2 T «HenmpaBUJIBHON cMe-
cu» — u3 C4 B C3. Jlonsém B C3 us kpana 1 i1 Bogsl. Teneps
cmecsk B C3 coctout u3 1 i cupona, 1 1 Boasl 1 1 1 «TpaBUIh-
HO#» CMeCcH, TO eCTh HIPONOPLMA B Hell TOe NpaBUabHAA.

MyTe k pemeEnio. MHepuUna MBIIIIEHHA 3aNDPeIAeT IOAYUATE « HEIpa-
BHJILHYIO® CMECE HA TPOMEKYTOUHBIX IIATAX.

B30. OtBet: mosker, cMm. puc. T0a. Ilpamas pasbusaer 1ie-
CTHYTOJILHMK Ha 4YeThIPpe TPeyrojbHHKa C KaTeTaMu m u 1.

Puc. T0a Puc. 706

IIyre & pemenuto. [Ina Hayaga xopomo 6kl NOHATE, KaK BoOBIE 0dHa
npAMasd MoMeT pasdHuTe IIEeCTHYTOJBHHK HA Yembipe TPEYTOoJBHHKA. JTO
ABHOE Yakoe Mecmo. Y TPEYTOJLHHKOB OJHA CTOPOHA NPHHALJIEMKHT paa-
pe3y, HO OCTANLHEIE JOJMKHE OBITh CTOPOHAMH IIECTHYTOJBHHMKA, DTO Vike
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BoceMb cropon! BnpoueM, cTOpPOHEI TPEYTOJBHUKOB MOTYT OLITE H Yacmsa-
MU CTOPOH IIECTHYTOJbBHHKA. SHAYNT, paspe3 nepecexaeT He MeHee OBYX
CTOPOH [MeCTHYTONLHUKA.

[Ipn arom ofpasyioTca napel yraos ¢ cymmoi 180°. Mcenonsayem Te-
nephb pﬂHEﬂETHQ TpeyTOJIBHHKDB. ECJ’IH Yriasl B mape HE PABHEI, TO B PABHEIX
TPEYIONBHMKAX HAXOAHUTCH HApA YIIOB ¢ cyMmoil 180°, uTo HeBoaMoikHO.
3HauMT, YIJLI PABHEL, TO €CTh PA3Pe3 epeceKaeT CTOPOHE] ITOA NPAMBIM VI-
noM. Hrak, 4eTeIpe NPAMOYTOJLHBIX TPEYroJbHHKES NPHMEIKAKT KATETAMHE
K pa3pesy NOMAPHO, H B MAPAX COBMAJAKT BePIIMHB NPAMBIX yraoB. OcTa-
ETCA NOHATH, YTO NPHMBIKAKIIIHE KATETE TPEYTOJBHHKOB HE PABHEI, HHAYe
Obl mapa oOpasoBana pasHODeApEHHLIH TPeyroJbHHK, KOTOPBIA € OCTANb-
HOH YACTHI0 MIECTHYTOJBHHMKA OBl Obl cOeqMHEH OHON BepmInHON. 3HAa-
YHT, Kamaas napa TpeyrolbHHKOB 00pasyer Takol YeThbIpEXYTONbHHAK, KaK
Ha pHc. 708, H, CKJIEHB ABA TAKHAX YETHIPEXYTOJIBHHKA TI0 TPOJOJIMKAIIIER
paspes cToOpoOHEe, NOJAYUHM HYKHBIH YeThIPEXYIOJBHHEK.

B31: OTBeT: 3a 0AUH BOIIPOC.

JoCTaTOYHO CHPOCHTD PO KOLLIEJbKH ¢ HeYETHBIMH HOMeE-
pamu. JelicTBUTeNbHO, H3HAYATRHO B CEMHALIIATH HEUBTHEIX
komresibKax Oblo 1700 morer. Ecin obieryés Oblyl HeYeTHBIR
KollleJgeK, TO YacTh MOHET M3 Hero yIilja B JeXKallHe cImpaBa
OT Hero ueTrHble KomeJabkH. Hemgocraua no 1700 moreT Oyzer
paBeH KakK pad uMCIy TAKWX UETHLIX Koilenbxkos. Jlasa pas-
HbIX HEYETHEIX KOILIEeJbKOB 3TO KOJHYECTBO pasdiIu4HO: oT 16
J0 HyIdA. ITo aroit HepocTaue MecTo 06/IETUYEHHOIO KOIIenbKa
OJIHO3HAYHO onpelensaerca. Ecan e o0seryéH 4€THEI Kole-
JIeK, TO 9acThb MOHET M3 Hero yIILJa B JeXxalllie cIipaBsa OoT HeTo
HeueTHble KomedbkH. V30uiToR cBepx 1700 morer Gyzer pa-
BEH KAK Pad YHCIY TAKMX HEYETHBIX KOIIeNbKOoB. 1 pasHbeix
YETHEIX KOINEJBKOB 9TO KOJHYECTBO pasianuyHo: oT 16 mo ox-
#oro. Ho rorga u mo atoMy H30LITKY 00JeruéHHLIH KOIIENEK
O0/IHO3HAYHO OTIPeJIeIAeTCA.

B32% Orser: naiigérea.

Hanpumep, 2048, 256000, 1280000, 6400000,
800000000, 1600000000, 3200000000, 400000000000,
2000000000000, 10000000000000.

IlyTs Kk pemennio. OTKaKeMcA BpeMeHHO oT JeaumocT. Torma HeTpya-
HO 3AMMCATH JeCATh UMCeN Tak, uTobsl cyMma nudp vosieana. Toasko BOT B
yucaa 6yAyT YORBATE, A €ClIH IeTNMOCTh 8CTh, TO OHH JOJMMKHBI BO3PACTATH!
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ITonpoGyem obecmednTh XO0TA OBl BodpacTaHie. Kax VBeIHUHTE YHCO0,
He MeHAA cymmy undp? Jlerue Bcero mpunucats K Hemy Hyau. X mom-
HO NPUOMCKIBATE CHOJABKO yrogeo. IIpm arom uHecio yMHOMMTCA Ha cre-
nesub yHena 10. Ara, ecnw HaM YHCeIa — AENUATENH cTenedH yuena 10, ro
Belb TAK H AlenumoeTs noasurea! Ecnu B fenuTene 3a4epKAYTE Bee Nocael-
HHe Hy/AH (OHHM Ha CYMMY L(Hdp He BIAKMAT), TO OCTAHYTCH TOJABKO CTEIIEHH
ABOMKEE M cTeneHH NMATEPKH. Habpap JecATh TAKUX YUCES ¢ DASHEIMH CYM-
MaMH 1H(pP, paccTABMM MX 110 YOBIBAHHI CYMM OHGP, & 3aTeM ofecnedum
AeTHMOCTb IIPHITHCHLIBAHUEM HYIed.,

B33” Oreer: moxer, cm. puc., 71
(Trouxa — aro Pens).

IlyTs & pemenuio. Pemienue nogy4aercs U3
pemenns 3agauyn B26. Bamenum ceeuy na Demo,
He Buas 3aTeHEHHOTO KYCKA CTEHLI, OH HE MO-
MeT MCKAKYMHTbL, YTO TAM He CTeHA, & TIPOXOJ
HADYKY. A KOHIE OPOXOA& MOIYT COEAMHATECA
HepuauMoil ana Penwm creHoil, uayIeil BOKDPYT.

Pne. T1

B34~ OrBer: MOKHO.

CHauanma COPOCHM TNPO JIBé NpPSIMble, HA KOTOPLIX Jexar
AHArOHAIN KBajpaTa. B Kakom Obl M3 VIJIOB HM OKAa3anach
TOYKa, TepecedeHMe yrja ¢ KBaaparoMm oOpasyeT Tpeyrojb-
HHUK, ¥ KOTOPOTO OJHA CTOPOHA COBIAJAET CO CTOPOHOM KBan-
pata. CIipocHB npo aTy NPAMYK, Mbl V3HAEM, BHE HJIH BHYT-
PH TPEYTOJbHHKA JIEMKHUT TOUKA, 4 3HAYNT, YIHAEM, JEKUT U
TOYKA BHE MM BHYTDH KBajpara.

"y‘l’b K PellleHHK. HHEDIJ'.HH MBIOLIEHHUA NOATANKHBAET CIPAIIMEBATH
TOABKO NP0 NPAMEIE, HA KOTODRIX JIEMAT CTOPOHBI KBAADPATA, MMOCKOIBKY
HAC «He HHTePeCcyeT» DACTIONOMEHHE TOUYKH OTHOCHTeNBHO JPYIHX NPAMEIX.

OII.HBEO. KaK BHAMM, J000i M3 OTBETOR HA BOMpOC O AHATOHAIH CHALHO
YMeHbIIAeT HeolpeaeeHHOCTh.

B35" OtBeT: Mok HO.

B Hayane xunenua nepesepHeéM Oosabmmue dackl. Korga
BECHh MECOK B MAJBIX Hacax OyJAeT BHN3Y, NepeBepHéM i 6onb-
mHe, ¥ Maasle dackl. Korga Beck nmecok B 0oabmHMX dacax Oy-
JleT BHU3Y, nepeBepHéM ux. Korma Bech mecoK B MAMBIX Hacax
Ovaer BHH3Y, epeBepHEM OoJiblIMe yackl. Korga U B HUX Bech
nmecok 6yaer BHM3Y, ¢ Hayana KUMEeHUs NpoigéT posHo 8 mu-
HyT. IlogcHuM ato (cMm. puc. 72).
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IlycTs BHauale B BepXHeH NOJIOBHHE MAJeHbKHX YACOB Obl-
10 mecka Ha x mMuHYT. C Hadaja mpouecca Opoouio x + x +
+ (2 —x) + (2 — x) = 4 muHyTHI, a Necok B 000MX Yyacax Bech
B HMKEHeH nososuHe. OcTaércA OTMEepHTE 4 MHHYTHI — 3TO
JerKo cAeslaTh IPHA NOMOLIH 2-MMHYTHEIX 4aCOB.

7 ’ HPOLLIO @ MUHYT il i
4 W
9 o ’ ;
) ; o
y'—' : NPOLLIG & MHHYT 72 .,
B
A

,;':___\_‘,.u [ Af 2

'7_. o ' npoutis 2 — & MunyT WL bl

\ i 2= npouLo 2 — o MHHYT b :
Al A+r x.' 5

Puc. 72

Kommerntapuii. Pemenue He equHersenHo. Ho MOMKHO MOKA3aTh, 4TO
8 11000M pelleHHH HeohX0JHMO CPa3y 3anyCTHTh GOJIBIINE YACKHL.

B36. OrBeT: He obnzaTennno. Pacemorpum Ky6 ABCDEFGH
U mapajjesiorpaMMbl ¢ yrjom 45°, y KOTOPBIX MEHBLIAS CTO-
pona paBHa pebpy Kyba, a 60sbLIAsA AnaroHANb paBHA IHAro-
Hanu rpaHu Kyb6a. Ha puc. 73 nmokasamo, Kak OKJIEHUTH Tpe-

Puc. 73

135



MA TAKUMH TapajieJorpaMMaMy MOJOBHHY MOBEPXHOCTH KY-
fa (mapajienorpaMM, COrHYTEIM 10 pebpy AB, OKJIenBaer I0-
JTOBHHBI HHM¥Hel u neBoi rpaHeii; coruyTeiit mo peGpy BF —
APYIYIO OJOBHHEY JIEBOH M IIOJIOBHMHY 3aJHel I'paHM, & COrHY-
TeI O pebpy FG — Ipyryio momoBHHY 3afiHedl M IMOMOBHHY
BEpPXHeH I'paHu).

Bropas moJIOBHHA NOBEPXHOCTH KyDa OKJIEHBAETCA CHM-
MEeTPHUYHO.

97O e peleHre MOMXHO ONNCATE WHAYE, JaXKe He UCTIONbL-
aya gepTéx. Ilyers P 1 @ — ABe NPOTHBOMOJIO?KHBIE BEepPIIH-
ubl Ky6a. [TokpacuM Tpu rpasH, cxofgdamuecs B P, B KpacHbIH
IBET, & TPHW OCTABIIHECH IpaHH — B CHHHI. 3aTeM B Kpac-
HLIX TpaHAX MDPOBeNEM AHAroHanu U3 P, a B CHHUX NpPOBeAEM
mmaroHanu m3 Q. Kanwiii uz 12 mosydeHHBIX TPeyroJbHH-
KOB I'PAHHYMT POBHO € OJJHMM TPEYTONLHUKOM ADPYTOT0 I[BETA,
H JBA TAKHX TPEYTOJBHHKA MOXHO 3aKJEeHTH IIapaJuiejorpam-
MOM ¢ yrJjioM 45°,

IIyTe Kk pemennio. Msl yixe yMeeM pasfiEATE NPAMOYTONILHUKH HA KJIeT-
K# ¥ cofHpaTh X B HecTaHaaprubie purypsl. H3 Kaknx yacteit MOXHO co-
fpates napamsnmeaorpamm? Camoe npoctoe — colpaTh ero Ma ABYX PaBHBIX
TPeyroJbHUKOB. Ara, monpobyeM paabHTh KaXAyio rPAHB HA ABA TPEYTOIk-
HHKa ¥ nepecofpaTh WX MO-IpYyroMy, 4Tofbl HOJNYYHINCE HENPAMOYIOJb-
HEIE TAPAIENONPAMMEL.

B37. Oteet: moskHO. HampuMep, Tak: OTMETHM B KBajapare
ABCD cepenussi cropon K, L, M, N u uentp O (cMm. puc. T4).
Ha orpeskax KL, AO u NM o0TJI03XHM COOTBETCTBEHHO OT-

B L 04
L.
K L PV
o’ M
A N D
Puc. 74
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peaku KL' = AO' = NM’' = AB/2. Torna xkBagpar OLCM,
6-yroneauk AKL'O'M’'N un 10-yronsauxk KL'O'M'NDMOLB
pPaBHOCTOPOHHHE,

IlyTe k pemennio. ¥ ao0Hee, €CJIH MHOTOYVIOJBHHKH GVAYT OPUMEIKATE
ADPYT K APYTY mensiMu cropoHaMu. Torga NIMHBL BeeX CTOPOH BCEX MHOIO-
VroJBHHKOB OyAvT paBHel. Heyno6ro, 4T00s Bee CTOPOHBI OBIJIM PABHEI CTO-
POHAM HCXOZHOrO KBAJDATA, HPOLLE MX PA3Ae/WTh HA PABHLIE YaCTH, CKa-
#em, nomonaM. Temeps JOCTATOYHO COEAHWHUTEL CEPEAMHEI CTOPOH MOOAP-
HO [ABYM# HEIlepeceKarnlMMHICH JJOMAHLIMK C JUIMHONH 3BeHLEB B MOJOBHHY
CTOPOHB MCXOAHOTO KBaApaTa. ITO MOMKHO CAEIATh MHOIMMMH choocobaMm.
Ho yao6HO BenomoraTenbHBIMH JIHHHAMH pastuTe KBaAparT Ha 4 MeHbIIHe
KBAAPATHRIE KJIETKH M MCIONLIOBATE MX npu noerpoesusx. Taxxe yaobHO
HCMIOIb30BATE CHMMETPHIO.

B38. a) Orser: moryr. Hanpuwmep, {27 32 25 9 4 7}

— = HTHL =y ==
10’15’ 6 2’3’6
ql+2+..+8

6) OrBer: Mor'yfr. Hanpuwmep, {T’ 1+ l, 1+ l,

33 21+ ﬁ } . CyMmmMa npoDHEBEIX YaCTeil paBHA -2—+3+9+...

1,6 1
. S . "
+2 gt 3% g.37

HpHﬁaBﬂ.ﬂH K 3TOMY NpeAbIAVIIAH Y1eH, MOJYIUuM Ei?:g HT. A,

...,1+

CyMMma OBYX NMocJeJHHX UJeHOB PABHA

11
MOKa B KOHLE He MONyquM | + 5 = 1. Tem cambiM cymma
nesas.

IIpn ymHOxKeEeHHHU Apobell Bce CTeleHHM TPOMKH B 3HAMEHA-
Tele COKPATATCHA ¢ MepBBIM YHCIATENEM, & ABe OCTABIIHECH
OBOMKH B 3HAMEHATEJAX — CO BTOPHIM YHCINTeNeM (OH pa-
BeH 4). 3HAYHNT, ¥ MIPOH3BeleHHe [eJI0e.

IIyre k¥ pemennio. Ocnabum yenosmne: 3a6yaeM 0 IeJOCTHOCTH NPOH3-
BelleHHA, ofecneyuM TONLKO HENMOCTHOCTE CYMMEI HeCOKDATHMEIX npoﬁeﬁ.
Mo HO, HanpuMep, BOCHOJNB3OBATLCH IIMPOKO U3BECTHLIM NPEACTABISHH-
eM 1 Kak CYMMBI pa3iuuEEIX Apobeit ¢ umcamresem 1. Obecneunm og-
HO HeOOpeMeHUTe IbHOe JONOMHHTeBLHOe YCA0BHe: uTobbl cpeaun AennTenei
JHAMEHATeNel AIA KaXJ0r0o OPpocTOro p HAINENCA 3HAMeHaTe b d, He KpaT-
et p. Mognpasum cymmy, npubapiss K YHCAUTEN 3ToH IpodH 4YMCIO,
kpathHoe d. IIpu 3ToMm cyMMa yBENWHHTCH HA UeI0e YHCA0, TO BCTh 0CTa-
HeTed menoi. Ho cpean kpatesix d MoxHO nofofparts Taxkoe, 4tobel yBe-
THYeHHBIH YHCIHTETh PasielHIHcA HA MAKCHMANLHYIO CTEeleHb p Cpegu
aenureneil suaMenaTeneii. [lognpasnasa aHANOrHYHO YHCIHTEIH JIA KAXK-
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Jloro mpoctoro p, gobbémes, urobsl NIpoNaBeIeHNe YHCAATENCH PA3Ie/HIoch
HA KaM/Abli 3HAMEHATENb.

B39. Oteer: moryr. O6oanauum monetsl A, B, C, D, E no
YacoBOH cTpenke, nuppoi obozHavaeM Bec MOHET B rpaMMax.

Cnoco6 1. Ilonoxum Ha OHY Yally MOHeTY A, a Ha Apy-
Ir'vio — JBe HecoceaHune ¢ Hew MoHeTHl C + D. Ecam A = 5, To
B+C =2+ 3, u Mbl moiydyaem paseHCTBO. Ecin A = 4, To
B+C=1+2=3 u ogua MoHeTa TaKeaee. B 0CTANBHBIX CaY-
yasax ogHa MOHeTa Jierde AByx. MTak, A He onpegenuTcd, ecau
A =1, 2 nnu 3. Torga BTOopEIM B3BemHBaHueM cpaBHuM C ¢
OpoTHBONON0XKHOM napoit A + E. JInbo MBI aHATOrHYHO ompe-
penuM, yto C = 4 unau C = 5, nmubo C oxkaxxerca nerde mapsl
moHeT, To ectb C = 1, 2 unu 3. Ho A u C Jexxar He paaoM,
auauuT, napa (A,C) — aro nmapa (1,3) B KakKoM-TO TODAAKE
H MeXJIV HUMH JeXHUT MoHeTa B = 2.

Cnoca6 2. Tlonoxum A+ D ua nesyio, a B+C — Ha mpaByio
gamy BecoB. IIpu A+ D < B+ C cpasy noay4yaem E = 2 r, npnu
A +D > B+ C cpasy nonyuaem E = 4 r. IIpn paBencrse nena-
€M elé olHO B3BemuBaHne, cpaBHuBasg B+ E ¢ C+D. Ilpu pa-
peHcTBe umeeM C=3 r, npu HepaBeHcTBe B+ E < C+ D momyuqa-
em A = 2 r, npu HepaBeHcTBe B+ E > C+D nonyuaem A =4 r.

Hm K pelleHHI0. Kak obriuHO npy B3BEIIHBAHMAX, HX HYVMHHO JEJaTh
KAK MOMHO Doaee HH[[)DI}M&THBHI:-]MH, TO eCTh JaIiuMH bobITe Pa3HbBIX
OTBETOB: NIEBAA Yallla nerde, npasad gerdye, paseHCcTBO. fABHO He cTOMT BaBe-
IIHBATH IO DﬂH(}i.‘! MOHETEe — TO'la HeEBO3IMOMHO PABEHCTBO. Tak kax Ham He
HAL0 ONpegelIATE, JexaT JIM MOHETHL 110 anﬂﬂ(}ﬁ CTpeNKe HIIH OPOTHB, pa-
3YMHO OeJIATh CHMMETDHUYMHLIE BIBEHNIHBAHNA, DE3VIALTAT KOTODbLIX HE 38BH-
CHT OT HAIIpABJIEeHHA oﬁxona. ]._.[IJH TAKOM BIBEIINBAHHH O0JHA MOHETA JIEMHT

Ha OCH CHMMeTpUH. YI0o0HOo pasdHpaTk cay4au AnA 3ToH MoHeThl, MoXHO
TaAKXXe BOCIONB30BATECA CHMMETDHell MeIy ABYMA B3BeIlHBAHMAMH.

B40. a) Oreer: moryr. Hanpumep, 99980001, 36, 9.

6) Oreer: moryr. IlycTe y Hac ecTh psiff U3 HECKOJbKHX K-
ceJl, YOBJIETBOPHIOIINI YCIOBHIO 3a/la4H, M NIYCTh B HEM Iep-
Boe uucao kpatHo 9. O6osuaunm ero 9m. [obapum B HauATO
MOCIeJOBATEILHOCTH KBajpaT uMcia u3 m jAeBaATok. OH pa-
BeH 9...980...01 (m — 1 geBsaToK U cTOABKO ke HyJei). Cymma
nudp KBaapaTa paBHa BTOpOMY uMcay. Mbl YAIWHUIN DAA HA
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OJHO YHUCJO, BCe YCJIOBHA BEINIOJHEHLI, H, CREpPX TOT0, IepBOe
4McIo KpaTHO 9. 3HAYWAT, MOYKHO JJ0DABHTH €11é 0JHO YHCJIO, H
rak nobaBiageM, TOKA HE MOJYUYHM HCKOMBIH pan ua 10 umcen.

B41. Obozxnauum uepes I', Gurypey us n + 1 Kiaerku, riae
K MpaBoi KJIeTKe TOPHUIOHTANLHOH MoJocKH 1 x n IpAenieHa
cBepxy KJaeTKa. fAcHo, 4To npu n > 2 3TH (PUIYPKH He CHM-
METPUYHBI.

a) I'ogurca nabop I's, Iy, ..., T"2. U3 am0bwix aByx ¢ury-
pok I', coOeIMHHEB UX KOHI[AMH MOJOCOK, MOAYYUM CHMMeTpHY-
HOe KophITLE (cM. puc. 7ba).

Puc. Toa

IIyTs k pemennio. Camad NpocTad HeCHMMETpPHUHAA KieTdaTad QHry-
pa — I's (L-rerpamuio). Tak KAk HYKHB PA3HBISMHIYDKHA , H MHOTO, €CTe-
CTBEHHO B3ATH CEPHIO MOXOMHHX, HO OTJIHYAKIIIHXCH pasMepaMH. T{)l",l:[ﬂ H CcIio-
cob COCTABNEHHMA CHMMETPHYHONK (DUIyPEI MOMKHO CAenaTs eduHooGpaiHbLM.

©) 'ogurca Habop I',; ¢ nociegoBaTe/IbHEIMH 3HAYEHUAMH N
(nanpumep, I'z, 'y, s, T'g). B nwboi Tpoiike ects 'y ¢ oTim-
yapumumca Ha 1 napamerpoM, nyers 210 [y, Ty v Ty, Io-
CTPOMM M3 HUX cumMmerpuuHyw OykBy Il ¢ «nmarxkamus: mo-
JoxuM I'; ropu3oHTANBHO BBICTYNOM BHM3, K BBICTYNY NpPH-
noxkum 'y, BepTUkambHO, TaK, UTOOBI BBICTYII OLLI BHH3Y, &
K APYroMy KOHILY CHM3Y NPHJOXKHM BepTHKANLHO 'y 1 ¥ TO-
se TaK, 4yrobsl BeicTyn Obln BHu3y. OpHMeHTHDYyEM HHUMKHHUE
BBICTYIIEI B ITPOTHROMOJOMHBEIE CTOPOHEI (cM., pHc. 750).

S

7

Puc. 750 Puc. 7Tos

B) l'onurcsa mabop I', ¢ mocnenopaTenLHBIMHA 3HAYEHUSMH 71
(manpumep, I's, I'y, I's, s, I'7, T'g). B nw0boii Tpoiike duryp
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HaWAyTCcA IBe, HOMepa KOTOpBIX oTnndalores Ha 1 wan 2. Ec-
Ju Ha 1, To cTpouMm (hurypy, Kak B nmyHKTe (6). Ecnm Ha 2,
TO cTpoMM aHajoru4dHyio ¢urypy. Ilyers Tpoilka cocTouT ua
Ty, Tpy2 u Ty, ITonoxum I', ropu3oHTANBHO BRICTYTIOM BHH3,
K BBICTYIY IpHJIoHHUM ['p, BepTHKAJbHO TAK, 4TODBI BLICTYII
OBLT BHH3Y, & K [PYTOMY KOHIY cOOKY TPHJIOKHM BEPTHKAh-
H0 'y, TOMe KJIeTKOH, IIPOTHBOIOJIOMHOH BBICTYILY BHH3Y.
OpHeHTHpYEM HHMHHEe BBICTYVIIBEI B IPOTHRBONMOJOMKHBIE CTOPO-
HHI (cM. prC. T5B).

B42. Obosnaurm BepIINHBI TPEYTOJIBHHUKA TAK, KAK MOKAa-
3aHo Ha pHc. 76. IIposegém orpesor CD tak, uToObl BRITIONHA-
Jnock yenopue ZACD = 30°. 3arem npoBeném orpesdok DE Tak,
4To0BI BEINIOMHANOCE YeaoBue L EDB=40°. Jlerko ydeaurhes,
yro ZDCE=/CED=80". B Kaxa0il u3 TPEX TPeyTroJbHLIX dac-
Tell ecTh IO IBA PABHBIX yIJia, IIO3TOMY YacTH paBHOOeIDEeHHBI.

A D B
Puc. 76

B43. a) Oreer: moskHOo. Paspemxem Ky 6 x 6 x 6 Ha 27 Ky-
6uxoB 2 x 2 x 2, a 3arem 3 Kybuka paspe:xeMm Ha 8 KyOHKOB
1 x 1 x 1 ramxasiii. B urore monyunrca 24 kyouxka 1 x 1 x 1 u
27 — 3= 24 xybura 2 x 2 x 2.

6) OrBer: moxxHo. Paspemxem Gonbrro# ky6 12 x 12 x 12 Ha
8 BcnomorarenbHbIX Ky0oB 6 x 6 x 6. 3arem 6 kyboB paape:xem
raxablil Ha 8 Kybukor 3 x 3 x 3, uroro 48 ky6mros. Ocrane-
mele 2 xyba paspesem Kamapili Ha 27 KyOuxoB 2 x 2 x 2,
utoro 54 rybuka. M3 uux orrmoxum 48, a ocranesHable 6 pas-
pe:xeM KaxKIAblil Ha 8 kyOuKoB 1 x 1 x 1, noayyuBe B KOHIE IO
48 wyOHMKOB KaxkJoTo U3 pasmepos 1, 2, 3.
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IlyTs k pemenmio. ¥nobHee He pesarh KyD (MBI He 3HaeM pasmep), a
CHJIARIBATE M3 KyOMKOB. YaobHee BEIOpaThk pasMephl KYGMKOB IENBIMMH:
Torjga Bee o0beMul OyayT HensbiMi. BeHY paBeHCTBA HKOJIHYECTB KyOHKH
O0'LeAMHAKTCA B OHHAKOBLIE I'DYINLL. JTO [IO3BOJAET UCHOJLIOBATE I10-
BTOPAEMOCTE H JelHMOCTh! 00bEM KyDa MOIMeH JeTUTLCH HA 00BEM rpyn-
nel. Yueno rpynn Hago noaobpaTes Tak, 4To0bl 00minil o0béM ObII TOYHBIM
rkyBom. [Ipn cBopre kyba U3 pasHwIX JeTaneil ecTeCTBeHHO IPYNMHPOBATH
HX B OAMHAKOBLIE YaCTH.

a) Cobupaem xyvd ua Kybukos paamepos 1 1 2, 1o ecTs obnémos 1 u 8.
O6béM rpynnel pased 1 + 8 = 9, HanMeHbIINHI KY6 HATYPAJILHOrO YHCIA,
Kpatieiin 9, — aro 27, mo 27 : 9 = 3, a ua tpex rpynn Kybmk 3 x 3 x 3
He cobpate. Cneayrommii kyb, obkeM KoTOporo Kpater 9, mMeer paamep
6 = 6 x 6, B uém Gyger 6° : 9 = 48 rpynn. Ero yaobuo paspesaTs cHauama
Ha KybuKH 2 x 2 x 2, a noTom 4acTh «jope3aTbs Jo 1 x 1 x 1.

0) ¥pobuee cobupars kyD M3 KyOMKOB MHUHHUMAaNLHBEIX paamepos 1, 2 i 3.
O6wém rpymne cocrapager 1° + 2% + 3% = 36, smaunr, pebpo kyda xpartHo 6.
C rybom 6 x 6 x 6 He moayuaeTcs, a BoT ¢ Kyfom 12 x 12 x 12 Bcé xopomo.

B44. Otrer: moryr. [Iyers v komaug A, B u B cooTHOMmIE-
HMe 3a0UTHIX 1 NPONVIIEeHHbIX MAYel paBHo 2:0, 2:1 u 0:3 co-
orBercTBeHHo, KoManna B Morjiia nponycTHTE MAY TOJBKO OT
romanabel A. Ilockoabsky KOMaHZa A MAYeill He NpPONyCKasa,
oHa Bemurpana y B co cuérom 1:0. Bropoit ceoii Ma4 oHa, ode-
BUAHO, 3a0usa KomaHIe B u Toke BEIMIDAJA ¥ HEE CO CUETOM
1:0. Hy a xomanjga B oba cBoux msua morjia 3abUTh TOJBKO
womaHge B u nobenuna eé co cuetom 2:0.

IlyTs Kk pemrennio. Kaxerca, uro Mwunxraysesd nenpas. Hy ga, ecin Ko-
MaHJAa TOALKO 3abueana, HO He nponyckKkajia, To 0OHA He MOTJIA OPpOHIPaTh. H
naobopor. Ho uro momer nomemars gsymM Komasgam ceirpats 0:0? Kakune
TAKHEe «yViKHe mecTas?

B45. ¥V TpeyroisHHKAa ecTh yroJ, Gonemui 23°. JIya, or-
CeKalolnil oT Hero yroa B 23°, orTpeeTr TPEYrOJABHHK C yI-
nom 23°. Ocrasmiuiica TpeyrodbHHEK T paspekeM BBICOTOH Ha
JBa OPAMOYTOJIBHBEIX, 3ATeM OAHH U3 IPAMOYIOJBHEIX — BBI-
coTOM Ha 2 NPAMOYTOJBHBIX W T.J., TTOKA OCTABITHICA Tpe-
VIOJIBHHE He pasobsércsa Ha 11 npAMOYrolbHBIX TPEYTOJIBHH-
koB. [IpoBensa B Kama0M U3 HUX DUCCEKTpHUCY NPAMOTO yrja,
nonydum 22 tpevroJibHHKa ¢ yriom 45°. Pasobpém ramablit
13 3TUX yTJI0B HA yrasel 227 u 23° oTpe3koM OT BepIIHHBI yI-
Ja 45° K npoTuBonoaoxHoi cropore. B urore T pazobwérca
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Ha 22 TpeyrosbHMKaA ¢ yriom 22° u 22 TpeyroibHWKa € yr-
Jom 23°.

B46. OTBeT: MO3XHO, cM. pHc. 77. PazaMepsl yacTel cocTas-
naor 1 x8, 2x6,3x9,4x7mubdx5. Her aByx npsamo-
VrOMBHMKOR ¢ OJJHHAKOBLIM PA3MEPOM, TI03TOMY HEBOIMOMKHO
CHOKATE U3 ABYX 4dacTel ofWH NMPAMOVIOJIbHUK,

Puc. T7

IIyte k pemennio. Ocnabum yceaoBme — 3abyzeM mpo kiaeTkH. Kak B
OPUEIHNE MOMHO PA3PEIATE TAKUM 06pazoM, uTobL HACTH He NPHMBIKATH
neJabIMHA E'I‘ODOHEMH? Jna nATH yacTeil TAKAR CXeMa eIHHCTBEHHA: YTJIOBkLIe
YACTH MPHMBIKAKT K 4 CTODOHAM LIEHTPAJBHON TAK, UTO CTOPOHA YIJIOBOH
NpoAoJKaAST CTOPOHY NEeHTPAJIBHON (CM. OIpHMep).

Teneps BepHEM KmeTKH W paabepémca ¢ AJAMHAMHA cTopoH. B mpamo-
YPOJABHHKE, CJOMEHHOM M3 ABYX MEHBIINX, V YACTeH ecTh 0DIIasd cTOpoHa.
IMoaromy kaMeTcsa HeoDXOANMBLIM U JOCTATOYHLIM PA3PE3aTh HA YACTH TAK,
yrobbl He Obino paBHBIX cTOpoH. ¥ naATH 4dacteit 10 anuna cTopoH, B NpH
paspe3saHMM N0 HAeTKaMm BosdmoxHbl 10 sHawennii gouH — ot 1 go 10. Ho
ecnH ecTs cTopoHa AauHEl 10, To kBagpaTt 10 x 10 pacnagaeTes HA BA MEHb-
MHUX OPAMOYTOJABHHKA, B OAHOM M3 HHX — OT 2 A0 4 NpAMOYTOJBHHKOB, H
ero yiKe Mo cxeme I8 5 He pasperxens. A ec/HM pa3pelInTs TOMBKO JTHHE
or 1 go 9, To no npurnuny [Inpuxne Oyvaer nosropeHue ATHH. Mbl qoka-
aanu HeBoaMoxkHOocTh? HeT, aT0 UHeplHA MBINIJEHHA: HOBTOD He MEIaeT,
ec/l¥ OH MPOUCXOJMUT B ONHOM NPAMOYTOJILHUKE (TO eCTh NPAMOYIOJIBHUK —
kBazapart). Xorsa 6B OHA YACTE MO HA OBITH KBAJApPaTHOIH, Hanbosee KBa-
pPaTHO# BRITIADWAT MeHTpansHad. [lanee — pasymubiil nepebop.

C: 8—9 kixaccnl
C1. OTBeT: He obHsA3aTETLHO.
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BospméM, HanpuMmep, TPeyroJIBHHK cO cTOpoHaMu 4, 6
3
u 9 cMm. B TpeyroneHuKe, nogobHoM eMy ¢ KoadPHIINEeHTOM 2
IMUHEI COOTBETCTBYIOMMNX cTopoH 6yayT 6, 9 u 13,5 eMm.

IlyTe & pemenuio. Tak KaK MBl XOTHM HM30eKATL pABEHCTBA, HOIBIIE
LIAHCOB HAHTH KOHTPIPHMED, KOT[a B TPEVIOJIbHUKE BCe CTODOHEI PA3HBIE,
IIyers Tpeyroneurn noaobas ¢ koaddunuentom k > 1 1 CTOPOHBI NEPBO-
ro a < b < ¢, Troraa cropossl Broporo kRa < kb < ke. flcHo, UTO @ MeHBINE
BCEX CTODOH BTOpOTO, a4 k¢ Gonbine Bcex CTOpoH mepeoro. Ecam ects gBa
paBeHCTBA CTOPOH, TO ato ka = b, kb = ¢. HlHaue roeopdA, B MEepBOM Tpe-
VroAsHUKe cTOpOHH a, ka, k*a, Bo sropom — ka, k*a, k®a. Ocranock npo-
BEPHTH, 4TO MOMeT ObITE BRITOJHEHO HEPABEHCTBO TPEYTOJBHHKA, TO €CTh
a + ka > E*a. 9ro paBHOCHALHO HepasencTBy 1 4 k > k%, woropoe Bermon-
HEHO, HATIDHMeD, npu &k = :

C2. Baca TONOMUN ABDKH B KyOHYeCKHH ANIHK CO CTOPO-
Hoit 1 m. Jlnuna auarosann takoro xyba passa v3 > 1,7 >
=1, m.

IIyTe & pemennto. Huepuyun MblllAeHUA TOBOPUT HAM, 9T0 JJAUHA TIPEA-
mMeTa — 3To 4YTO-TO Bpojae HaubonbUIero PACCTOAHHMA MEM¥AY ero TOUYKaMH.
Jlnsa nanku 3TO TAK, 4 AJA AUIMKA — He oDAsarensHo. A pas Tak, nodeMy
OBl He BOCIONBIOBATECA JUAZOHAALIO ATIHKAT]

KommenTapnii. HanGonpimee H3 paccTOAHER MeX Iy TOUYKAMHE (QHIVDHI
HA3EIBAeTCA eé Juamempom. Tak, TuamMeTp TPeyrolbHHKA DABEH €ro HAH-
fosnbiei ¢cTOpOHe, & AMAMETD KBaJPATA — €ro AHATOHAJH.

C3. Orser: He 00A3aTENBHO.

Hy:xapiM cBoiicTBOM 00/nagaer, Hanpumep, MHOIOYJIEH

1 1 x(x+1
5.1‘2 -+ Ex = % HelicTBUTENIbHO, TIPHA I€JI0M X OJAHH H3

JIBYX COMHOMKHTENEeH B YHCAUTENe YETHEIH, No3ToMy ImMpoH3Be-
AdeHHE pasjeJINTCHA Ha 2 HauneJo.

MyTs & pemenmio. Oboauaunm f(x) = ax® + bx + ¢. Ocnabum sagauy:
obecreynM TOABKO, 4T0OBI measMu 6eimu f(—1), f(0) u (1), To ecte a—b, e
u a + b. Orcioga caeayer, 9To HeNBIMH A0MEHB ObiTe H 2a = f(—1) + (1),
u 2b = f(1) — f(—1). A Bor @ 1 b Moryr BeITE ¥ NOAYIETBIMH, HO TOJb-
KO ojJHOoBpeMeHHO. [TofcTaBuM IepBbie NMONABIIHECH MOAyIensle 3JHAYeHHA
a="58= ; u nenoe ¢ = 0. CMorpute-xa, npoBepxa Aa8 IPYTHX MAJEIX
LeNblX 3HAYEHUHN x Tome AaéT uenslil peayasrar. Ocraércsa QOKA3ATE, 4TO
Tak Dyaer ANA Beex LeabIX X.
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C4. OTBeT: MOXKeT.

B ueTLIpéXYroanLHHMKE Ha puc. T8
AB = AD < AO + OD = 5, noato-
My ero mepumeTp MeHbIIe 5+ 5+ 1 +
+ 1 = 12. B 10 ke BpemMA cyMMa pac-
crosgHAi oT Toukn O 0 BEpUIMH pAaB-
Ha OA+ OB+ 0C+0D =1+ 4+
+4+4=13 > 12.

C5. OTBer: BepHO.

ITepabili cnoco6. Bnumem oKpyx-
HOCTb B TpeyroiasHUK. W3 Kamuaoi
BEPIIMHBI K OKPYXKHOCTH IPOBEAEHO Pic: 78
ABAa PaBHBIX OTpe3Ka KAacaTeJbHBIX.

MnuHy TaKkoro OTPe3Ka M 3anuineM B BepIIAHY. Tak Kak Ka-
Aad CTOpOHa CKJaAblBaeTCHd H3 ABYX TAKHX OTPE3IKOB, CYMMBI
B eé KOHIAX ¥ OYAYT pABHBI eé JJIHUHEe.

Bmopoit cnocof. 3anuiiieM HeH3BecTHBIEe X, Y, 2 B Bep-
IIMHEI, JeXXKanue HpOTHB CTOPOH a4, b, ¢ COOTBETCTBEHHO.
ITo yenoBuio uucia A0JKHBI VIOBIETBOPATE CHCTEME ypaBHe-
HAH x+y =¢, x+2z =050, y+ 2z = a. Perrerne HaxoguTCA

b+c—a a+c—b a+b—¢c
OLHO3HAYHO: X = e T U= ~5 B = — Itn
JHCJA DOJOHTEeJIBHBEI, TAK KAK YHCJIHTEeJIH OO0 HTeIbBHBI
o HEPABEHCTBY TPEYTOJIBHHKA.

IIyTn k pemennto. 1. [Ins reoMerpa ecrTecTBeHHO HCKATE He [IPOCTO YHe-
Ja, & LJIHHEL oTpe3koB. OH ceedém 3afavyy K TaKoH: pasbuTs Kax/ayIo cTOpo-
HY HA JIBA MEHBIINX OTPE3KA TAK, YTOOBI K KAMIOH BepIIHHE NMPUMbIKAIH
IBa paBHBIX OTpe3ka. [lapsl paBHBIX OTPe3KOB B TeOMETPHH HE PeKOCTh,
HO pelleHHe OJA TPEX Map PABHBIX OTPE3KOB HANPAIIMBAETCA — 3TO, KO-
HeYHO, OTPE3KH KacaTe/LHBIX.

2. Jlns anrebpancra Bojiee NPHBEIYHO 3AMETHTE Y3K0€ MECHLO: TDH Hena-
BECTHBIX YMHCJIA CBA3AHLL TPeMd cooTHoleHnaMH. Cpasy Xo4deTcd COCTABHTE
cHCTEMY YDABHeHMH M eé pelnuTh. KeraTH, B oTBeTe KAK pa3 M moaydarcs
AJMHWHEl OTPE3KOB KACATENbHBIX, BRIPAYKEeHHbIE YePes3 CTOPOHEI.

C6. OrBer: He/b3s.
HeBoamoxkHo pasauuuth Homepa 2'3 = 8192 u 21 =
= 16 384, mocKoabKY OHH ¢ JH0OBIM HOMepoM N HaayT OnH-
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HakoBblil HOJII. Heicreurennno, ecau N < 20000 u N He
pABHO YKA3aHHBLIM CTENEeHAM, TO B €T0 pPa3lTo;KeHHe Ha Npo-
CThIe MHOMKHTEH JBOMKA BXOAUT B HEKOTOPOH CTeleHH &k, rae
0 < k € 12. Buaunr, HOJII (N, 2'3) = HOJI (N, 21%) = 2k,

IIyrs ¥ pemenmio. Pemiumen uckars koHrpnpumep. [Tpunyun ysxux
Mecm MOACKA3LIBAET OrPAHHYMUTH CTeleHb CBOOOJbI: B3ATH TAKHE YHCIE,
vy koropeix HOHw fyayT NpHHHMATE MAJIo 3HAYEHHMH H MOITOMY Beerja
oyayr cosnanars. Ho HOJI — 3To aenuTens, 4 MeHbIIe BCEro JenHnTesneil
v npocTeix umncen. Haesa: BsaTs ABa npocThX umena. Ho Beas kpaTHOE 041-
HOMY M3 OPOCTHIX MO3BOJMT HX Paslu4YuTb: ¢ ofHHM oHO nact HOJ[ = 1,
a ¢ apyrum — He 1. A papafiTe usGexuM 3TOTO! BOIBMEM TAKME NPOCTHIE
ypeaa, YTobel UX KPATHEIE B COMCOK HOMEpPOB He Bxoaunau. JlocTaTodHO
BanTh npocteie yueaa ot 10000 no 20000. Vew, Ge3 koMIeIOTEpA TaKHe
ypena He Haiigéms! A ecsiM B3ATh HE NPOCThIe, & CTENeHH MPOCTHIX — ¥V HEX
Bedb Toske mano genurenei?! Ux rome nano 6pars 3 unTepsasa or 10000
oo 20 000. Pasusie ocHoBanuAa Gparh Henbas: Torga HOJL ¢ ocHOBaHMEM HX
pasauuut. JlaBaiiTe Mbl BOSEMEM COCEHHE CTENEHH 00HO0Z0 MPOCTOrD YHCAA
Tak, 4yrobsl ¥ Gonsmeii cTeneHH Boobue He DbLNIO KPATHRIX CPEIH JPYIHX
HoMepoB. Kak BHAKM M3 pellenHs, IOJOHIYT YIKE CTIeHH CAMOTO MAJIeHb-
KOTO NPOCTOro Yueaa — ABOHEH. EeTe W Ipyrue KOHTPOpDUMEpDLI: emiE ofHY
HepasARYAMYIO Dapy AagyT umcna 101 n 1017,

C7. OrBer: a), 6), B) MOXKeT.

a) IlycTs BBICOTBI ONATHAECATH NEPBBEIX CTPOK paBHH 1, 2,
..., b0, a Bce ocranbHble BRICOTHI paBHbl 50. IlyeTs mupuHA
nepsoro croadna pasHa 51, ganee 52, 53, 54, ..., 90, a y Bcex
ocranbpHbIX cTo0moB wupuHa toxke 90. CTporu ¢ BbICOTOH
50 MOKHO BBIYEDKHYTH BCe, KPOMe OJHOH, — HOBBIX IIPAMO-
YIOJbHHKOB OHM He faT. AHanorundno cToabus! mupuHasl 90
MOKHO BBIUEPKHYTh Bce, Kpome oasoro. Ocramoce 50 cTpok
u 40 cTonbuos, Ha nepecevennn y aux 2000 npamMoyronsHu-
KoB. X U oTMeTHM.

0) McnpaBum B mMpeaslAyleM IpHMEpPe IIHDHHY [EPBOIo
croabua Ha 1, a Broporo — ua 2. Torga Bce paHee OTMeUeH-
HLIe TIPAMOYTOILHUKH PA3JHYHEI, KPOME [IBYX PaBHBIX IpHA-
MOYTOJBHUKOB 1 x 2 1 2 x 1, CHuMeM ¢ OJJHOTO M3 HUX OTMeT-
Ky, OCTAHYTCH oTMeueHHBIMH 1999 npaAMOyTrolbHHKOB.

8) Cnenaem poBHO 27 pas3jMyHBIX BHICOT cTpoK u 30 pas-
JHYHBIX IApuH crodinos. Torga ecad Bee aTH YHCAA Pa3MHY-
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HEI, TO PA3IHYHBIX NPAMOYroJbHUKOB poBHO 27 x 30 = 810.
CaenaeM Tenepb NATH PA3JIWYHLIX ITUPUH PABHBIMH TIATH BhI-
coram. Ha nepeceyeHH COOTBETCTBYIOIUIUX CTPOK H CTOJOLOB

5% — 5
BO3HHKHET — 10 nap paBHBIX IpAMOyroilbHHKOB. Torga

pPasIHYHBIX IPAMOYTOJBHUKOB ocraHercs 810 — 10 = 800.

IlyTs & pemennto. a) 3amerHm, 4TO €CJH CIeNaTh ABa cToabia oam-
HAKOBOH MIMPHHLI, TO M COOTBETCTBYKIHE NPAMOYIOABHHKN B HMX OyayT
pasHal, [ToaroMy OJIHH U3 CTOJAGIIOB MOMHO MEICJIEHHO BRIMEPKHYTE. AHATO-
FHYHO MOXHO BLIYEDKUBATHL U cTpokH. Eenu oeranerca m cTpok, n crojad-
[I0B M BCe MX DA3MEepH! (IIHPHHBI ¥ BRICOTHI) DASIHYHEL, TO Byner mn paa-
JHUYHEIX NpAMOYToabEUKOB. [lpegcrasus 2000 kar 40 - 50, moay4yum HYK-
HBIN pe3yJbTaT.

6) Xouerca ofecrreunts 1 1999 npAMOYTOJEHMKOB mogfopoM m U n.
Venl, yncno 1999 npocroe. IMogymaem o apyrux merojgax sybupaThs pas-
Hble IPAMOYTOTbHHKE. MoMKHO Be/ib NIPHPABHUBATE BBEICOTHI HE MEMJIY CO-
Goii, & ¥ WwHpHHaM. Ecay npupaBHATE ONHY IIMPHHY K OJHOH BEICOTE, TO
PABHLIX NPAMOYIOJNLHHKOB He NOJYUHTCA. A BOT eclH JiBe IMPHHLI —
K IBYM BBICOT&M, TO BOZHHKHYT [BA PABHBIX NPAMOYIOJBHHKA pasMepami
axbubxa, O ecTh pasnuUHBIX cTaHeT HA 1 Mensme. Ocranoct croMGH-
HUPOBATE ABA METOHA U OTHATH 3TY eANHHYKY o1 2000,

B) INonsiTka pasnoxkurs 800 Ha ABa MHOMHTeNA He Gonasine 30 He npn-
BoauT K yenexy. M 801 rak tome He packaagwiBaerca. Ilonpobyem yroy-

6uTecA BO BrOpoii mpuém. [lyere k£ BeicOoT paBHBl B mupunam. Torga Ha
2 _
NepecevYeHHH COOTBETCTBYHIIHX CTPOK M cTOA6OB BO3ZHHKHET

nap

=k
PABHBIX MPAMOYTOJIBHHKOB, TO ecTh Oyaer yoinuto ~—% NpAMOYTOJIBHHKOB.

Ham majgo «y6utss» 900 — 800 = 100 npaMoyro/JbHHKOB, HO 8TO YHEAO, K
COMRAJeHHIO, B TAKOM BHJE TOMe He npejcrasuinbk. IompobGyem, ckoMOnHIE-
POBAB MeTOAEI, oTHHMATE He or 900. Ham pocraTovHo saMeHHTH uncao 800

, o

Ha TaKoe yueao suga T = B0OO0 + 2 , KOTOpOoe MOXHO DyIeT npeAcTaBuThH

KaK MpoM3BejeHHe coMHoxkuTened, He npesocxopamux 30. I[Ipome Beero

37O ¢AleNaTh NepefopoM: BEIYMCIUThL BO3MOMHEIe 3Hadenud ana T (sTo By-

oyt 800, 801, 803, 806, 810, 815, 821, ..) H PasgOHTL 3TH YMCIA Ha

MHOMHTeTH. Bnpodem, Te, KTO NpelnoduTaer aarebpy, MoryT nonpofoBaTh
2

pPelINTE YDABHEHHE mn — ’:—E_—k = 800 npy VKA3aHHBLIX OrpAHUYEHUAX Ha

mun.

C8. Ilepawiii cnocob. Ilopoiigér yucno 210..0. fcro, uTo
HAI0 MEHATH MOCNAeAHI00 MUMPY HA HEUSTHYIO, HHAUE YHCJO
KparHo AsyM. [Ipn 3amere mudphbl HA 5 YHC/IO0 KPATHO IISATH,

146



a npu 3aMeHe eé Ha 3 uian 9 cymma mudp uHcna, a 3HAYAT,
M CAMO 4YMCJI0 KpaTHBI TpéM. IIpu 3ameHe Ha T 4mcJ0, O4eBAI-
HO, KpaTHO ceMH, a npu 3ameHe Ha 1 yucno xpaTHo 11, Tak
KAK CYMMBI IH{p HA YETHBIX W HEUETHRIX MECTAX DABHEI 2.

Bmopoti cnoco6. Beruncaus 11131719 = 46 189, pac-
cMmoTpuM umesno 471890...010. fceo, 4TO HAZO MEHATH IO-
cJeSHIOKW NPy Ha HEUETHYI0, WHAYe YHUCJIO0 KPATHO ABYM.
Ilpu samene nuugpel Ha 5 YHCJAO KPATHO IATH. A IPH 3aMeHe
nocnefuel mudpel Ha 1, 3, 7 nau 9 uncao pasaeTUTCA HA ABY-
3HAYHOE YHCJO0, 0Dpa30BAHHOE ero ABYMS NOCAEZHUMH LIud-
paMH.

Iyt K pemrennio. CTOZHAYHOCTL He MPUHIIMITHATLHA. [[ocTaTourRO NpH-
IYMAaTh KAKoe-HHOYIb NOAXOAAIIEe YHC/I0 H HAPACTHTE ero J0 CTO3HAYHOIO,
HCIIOAB3YA IPYIOLL HH(DD, KPATHRIE AI000MY M3 BOSHHKAIONMX NPHU 3aMeHe
nocaenHeR HOPL JeJauTese.

C9. Orser: moxuao. Hanpumep, Tak: 2, 1, 4, 3, 6, 5, ..,
100, 99.

IelcTBUTENBLHO, TIPH TAKOH DACCTAHOBKE KAMKAYIO TDPYIIY
13 2k noApaAx CTOAILIMX 4YMCeJl MOXHO pa30WUTE Ha napel pac-
MO0 EHHBIX CHMMETPHYHO OTHOCHTENbHO CepelHHEl IPYIIIIh
(manpumep, rpyona 1, 4, 3, 6, 5, 8 pasbueaeTca Ha mapel
(1, 8), (4, 5), (3, 6)). B xaxaoit mape cpeguee apudbmernye-
CKOe — OJHO U TO ¥e noayyeoe Yuciao (B napy BXOAAT YHUCAA
pasHOM 4éTHOCTH). 3HAYMAT, U cpenHee apudmMerHdecKoe Bee
rPYNINEl — TO e caMoe Helesaoe YHCJO.

I'pynna us 2k + 1 moApAL CTOANIMX YHUCEN COCTOHT H3 2k
1ocJIieJOBATENBLHBIX YHCEeJ B OJHOr0 4ucia ¢ Kpaw. Ecau sto
YHUCII0 MOMEHATE ¢ er0 COCeIOM B PACCTAHOBKE, HE BXOJAIIAM
B rpynny, noayuum 2k+1 nmocnenoBaTeIBHBIX YHCEJ, HX cpej-
Hee apudMeTHYeCKoe Teoe. 3HAUMT, cpefHee apUtMeTHUe-
CKoe qlncen BEIOPAHHOM IPYIIIBL OMILUYAEMCA O 3TOTO Yea020

, ¥ II03TOMY He yeaoe.

a
2m+1

IIyTe & pemrenwio. Cpasy MOHATHO, YTO PEINEHHH JOMMKHO GBITE MHOTO.
Yecnosue «He menble» ocTaBiafseT MHoro cBobogwl. Ho nna mecmeremaTmue-
CKOr0 NOPAJKA HEOEeNOCTh CPeJHHX NPHIETCA MPOBEPATH HA HOMIBIOTEDE.
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IloaroMy XOueTcAa NPHAYMATE TAKYIO PACCTAHOBKY, YTODBI HYMHBIE Cpej-
HHE OBLIO JAezko Koxmpoiuposams. Bor HanpuMep, Opo HCXOQHOe Pacro-
gosernne 1, 2, ..., 100 Mu nerxo MoMeMm CKa3aTh, KAKHE CpeJHHE Lejble
(y rpynn Heu8THOIO pasMepa, KOpoYe, HeYEMHBIX 2pynn), a KAKUe — Her
(v wémnbix zpynn). IlonpobyeM MCIIOTB3OBATE 3TY PACCTAHOBKY KAK 3420
MOBKY M YIVUIINTE €8 Tak, YTo0kl CYMME! IPYII H3MeHHIHcEk Mano. Cra-
JKeM, HaC YCTPOMT, eC/d ¥y HeHMBTHEIX IPYNN Bce CYMMBI M3MeHaTca Ha 1,
a y YBTHHEIX — HEe M3AMEHATCA. DTOTO MOMKHO JOCTHYbL, 3AMEHUB B Heuer-
HOIt 'pyNNe OJHO CIATaeMOe Ha COcefHee B MexogHoM paay. Tak Kak rpynn
MHOI'0, BOSHHKAET HAEA MEePECTAHOBKH B MATHIBCHTH Hapax.

SamomanTe mpuém. OTpHLATEILEHOE YCloBHe (HEeYETHOE, He 1ienoe, up-
PALHOHANBHOE, (PCKOHEUHOEe) UACTO MOXMCHO ofecledyHTh, OTTONKHYBIINCH
OT NPOTHEOMOJOMKHONO MOAOMKHUTENEHOIO YCIOBAA (YETHOE, Ienoe, PaiHo-
HAJILHOE, KOHeuHoe).

C10. OrBer: moxerT.

IMyers, manpumep, v Kybuxa I Ha Bcex rpaHax crour 3,
v kyoura II — 2, 2, 2, 2, 5, 5, v kybuka III — 1, 1, 4, 4,
4, 4. Tlpu cpasaenuu I ¢ II 24 pasza BO3HUKHYT mapsl (3, 2)
u 12 paz — mapsl (3, 5). IIpu cpasaersun 11 ¢ III nobenns!-
mu gas II 6yayr naper (2, 1) — 8 pas, (5, 1) — 4 pasa n
(5, 4) — 8 pas, nroro 20 nmap, uro Goawure noaoBuHE. Hako-
Her, opu cpapHenuu III ¢ I noGegupivmu aua III 6ymyT nape
(4, 3) 24 pasza.

Iyrs ¥ pemenuio. [IpecposieTb UHEPULUIO MBILLIEHUA W TIOBEPUTE, YTO
TAKOE BO3MOMKHO, momoraer sagaua 1.5. [Monarso, wro GOabInas cymma
OYKOB MOJKET [JaTh NPEMMYIINEecTBO, No3ToMy ydofHee MCKATh NMPUMep, rie
CYMMBI HA BceX KyDukax ojumuaxoBnl. HakoHen, nNpH mocrpoeHHH npame-
pa MOMOTaeT IIPHHITUIL « SC]M BAMHO YUe/I0 nobel], BHIUIPLIBAL MTOHEMHOTY,
a IPOUIPLIBAN IIOMHOIY».

C11. OtBeT: MoOsMeT.

ByaeMm uaMepAThL CKOPOCTE B Kpyrax B MUHYTY. IIycTe crO-
pocTH roHIQUKOB B, A n B paBub coorBercrBenno 1, 2 u 3.
IIycre B MomeHT, Korga B B nmepsbiit pas oborsan b, or mepe-
nan ¢usxky B, a or B go A ocraBajack 4eTBepThk Kpyra. Ile-
peitaém B cucTeMy oTcuéra, cBa3aHHyI0 ¢ A. B Heit A HenonBR-
3KeH, a ckopoeTH B u B paBusl —1 u 1 coorsercreesHo. Toraa
B u B Berpewarores uepes Kayibie MOJKPYra, To €CTh B IBYX
TOYKAX HA PACCTOSHHH YeTBepTH Kpyra or A (cM. pue. 79).
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[Ipu aToM KamAbIH Mpoe3XKaeT moay- A
Kpyr 0es A ¢ QaAKKOH, 3aTeM nepe-
JIAET e€ APYroMy, Ipoe3KaeT MUMO A
Oea IsAKKH H T. A.

[IyTh k pemernio. CHILHO YIIPOIIAET 3a- B
JaYy Mepexoj B CHCTeMY OTc4éTta, rje Ha-
HAMAABIIMACA IOHUIMK HemoJBHiceH. Paa-
BHUTHE HJAESH. CASJATLH TOUYKH BCT‘]JE‘{H ABYX
APYTMX TOME HEeNoABHIKHBIMH, A4 KAPTHH-
KY — CHMMETPHYHOI. Puc. 79

B~

C12? Orser: moryr.

Bor npumep ana N = 19 (roukamMu oTMedeHbl MeCTa pas-
pesa): 9.18.7.16.5.14.3.12.1.10.11.2.13.4.15.6.17.8.19.

IIyte & pemennto. B namungpome Bce nudgpsl (kpome, ObITH MOMKeT,
cpeaHeil) MomHEO pasbuTe HA napul oguHakoBeIX. [loaToMy TonbKO OpHA
H(Pa MOMET BCTPETHTHCH HEYSTHOE YMCJI0 Pas, A BCE OCTANBHBIE MO
HEl BCTPETHTHCA 9&THOE YHeno pas. Bygem uckars munumansioe N, urobn
ana wabopa undp B sanven uncen 1, 2, ..., N 910 ycioeue Ha YémuHocmsb
Ob1m0 Beinonueno. Oauako ecotu N = 2, ..., 9, To nudper 1 1 2 BcTpewalor-
cA B Habope mo ogHomy paay, a ecau N = 10, .., 18, To no ogHOMYy pasy
BerpedatoTea nHdpe O n 9. HMrtak, HanMensmee N, 118 KOTOPOro yCAOBHe
Ha Y&THOCTH BbIMOJMHEHO, — aTo N = 19: B sanmucu 1, 2, ..., 19 mudppa 0
BCTPEYAETCA OQHH pas, umdpa 1 — 12 pas, ocraneHeie Gudpsl — 00 IBA
paza kamnas. [Tokaxkem, kaxk npu tanaoM N npuiiTi K npumepy. fcuo, yro
B cepejHe naguHapoMa gosker 6e1Th 0. OH Bxogur B umeno 10, noatomy
UeHTpaJdbHas Tpynna naauggpoma — oro 101. Boobuje, caesa u cnpasa
OT HYJSl JONMHO OBITh 10 MIECTh eAMHUI, K 110 OJAHOMY IKIEMILIADY KaxK-
10it M3 ocTaabHLIX nndp. U8 ABYX cHMMETPHYHBIX He eIMHAL OAHA LHdpa
BXOJHT B [IBY3HAYHOE MHCIO, [03TOMY Ka}/AAfA He eJHHHIA CTOHT DPAJOM
¢ euHMueil. 3HauuT, B NATUHADOME BeTpeuaeTces He Go/lee IBYX He eIHHHIL
noapan. JdomHa ObIThE IpYONa H3 ABYX eIHHUI noAapsn — 4Tobul obpaso-
BaTh yHca0 11. A BOT TpEéX eAMHHUI NoAPAL GBITE HE MOMET: TAKUX TPYIN
O0JHO OBITE ABe, H, KaKk HHU pa3dbupBail, nmoayuum Jaubo gea ymcnaa 1, au-
oo aea uncaa 11, [Tocae umcaa 11 He MOTyT MATH ABe HE €IHHHALEL, HHAYE
u 1udpa nocne 11, 1 cuMMeTpUYHAS e Q0T HB 00DABOBATE OJHOZHAYHOE
yucao. Teneps ye mMoHO nonpofoBaTh BLITMCATL DAJHHAPOM € BHIIOJ-
HeHMeM BeeX HaleHHblX yeaoBuil. [Iposepsre, uro mourn nwdol Tawxoi
NaaMHAPOM OJHO3HAYHO pasbubBaeTcda Ha 4uchaa or 1 go 19.

C13” Oteer: cyulecTByioT, Hanpumep, 9999999999992,
10000000 000091 u 10000000000 100. Cnoxue aoboe U3
9TUX YHCEJ ¢ ero cyMmo# mudp, noayuum 10000 000 000 102.
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Tlyte K pemeduio. ¥ MCKOMBIX 4HCe] cyMMa UHdD TeM MeHbIIe, YeM
Gonbmie yncio. Yakoe mecto Opocaercsa B raasa: Ge3 mepexoga depes je-
caAToK He obofTHCcL. Pemum cHauana Gonee mpocTyio 3ajgady: HaWgem dea
Takux yuchaa. C ABySHAYHBIMH He nojy4aercs, HO K uyueay 100 mapa gerko
noabupaerca: 100 + S(100) = 91 + S(91). 3amerum, 9TO YHCIA OTIHAHA-
IOTCA Ha 9 ¥ NO3TOMY JAK0T OJMHAKOBLIe OCTATKH NpH JedeHuw Ha 9. 3to
He CAy4aifiHOCTB! YHMCJI0 M ero cymMma uMdp HMeT OJMHAKOBBIE OCTATKH
npH geneand Ha 9. Ho Torga ocratok y ymcnaa p + S(p) pasen 2p = 2q no
MOZYI0 9, 3HAYHT, CPABHUMEI H p C .

Henonesays 3TOT pesyanTaT, MONYVYHM eMié mapsl. A MMeHHO, IPHIH-
CBIBAA CHepelH OJHHAKOBLIE IPYIIL! HU(pP, NOAYYHM ADYTHe NOAXOAAIIHE
napsl, HEanpumep napy 5091 1 5100 uaun 2013091 1 2013 100. Henonsava
IeTHMOCTs M coofpakeHMA O nepexoie 4epea NecATOK, NPEBPATHM IAapy
B Tpoliky. A MMeHHO, 3anava GyaeT pelleHA, eC/HU, BEIYUTAA U3 MEHBIIETO
YHCJIA Aphl KPATHOE AEBATH, MBI CMOXMEM VBEJHYHTH ET0 CYMMY Uudp Ha
CTONBKO JKe, HA CKOJBKO YMeHbIIHI0ch uncao, Eers mane gobutkea atoro,
ECJIH Y YHCJA clepefl CTOMT MHoro Hyaed. Ckauok cyMmil undp nponsoii-
JAET, KOrja OpH BEIMHTAHHUH MBI NepeiiiéM OT YHc/Ia, OKAHUYHBAKIIETOCA Ha
HYJIH, K YHC]IY, OKAHYMBAWOIIeMyca Ha AeBATKH. MTak, myers ecTs uncio
Buaa 10..091, rae mesxxay 1 1 9 BeraBneno k aynefi. Berura 99, monyunm
9..92 (k + 1 gemartka). Cymma mudp yveenuuuaacs ¢ 1 + 941 = 11 no
9(k + 1) + 2. Ham mago, 4Tobel OHA yBenmuunack umeHHo Ha 99, To eers
BHIIOJMHANOCE paBeHCeTBO 9(k + 1) + 2 — 11 = 99. 3ro jocruraerca npu
k =11, uto u gaér npuMep.

C147 a) Orser: Henb3Aa. PasperkeM TpeyroibHHK CPeJHUMH
JUHUAMYM HA YeThIDE PABHBIX TpeyroiJbHWKa (cM. puc. 80a).
Ilyere ormeuvenrsl 8 xierok. Torma B KAKOM-TO M3 TPeyroJb-
HuKoB AEF, BDF, CDE otvmeueHo He 0OoJee ABYX KJETOK
(cxaxxem, 8 BDF). 3HaunT, B OCTAJBHOH YACTH — TpalelyH
AFDC — oTmedeHO He MeHee IecTH KJaetok. Ho ara Tpame-

Puc. 803 Puc. 806



uua pasbuBaeTca HA NMATH Nodocok, mapamneneHeix AC. Ilo
npuryuny Jupuxie KAaKHe-TO ABe OTMEYEHHBIE KJETKH IIONA-
IVT B OIHY MOJNIOCKY.

0) Orser: moxkHO. CMm. npumepsl Ha puc. 80a u puc. 806.

IyTs k pemenmto. a) Pasfnenne Ha TpeyrolbHHKH M BRIGOD TPeyrois-
HHEA C HOUMEHBLLIUM YHCIOM OTMEUEeHHBIX KJIETOK MO3BOJHAKT BEIAEJIHTE
YIK0Ee MeCcmo: TDANTEIHID, e KIeTOK C/AHITKOM MHOIO,

6) [Ipearaymee pazdHeHNe H PACCYMIEHWE ITOKAZEIBAIOT, WTO B YTJI0-
BBEIX TPEVMOJNBHHKAX AOIMHEL OBITE OTMEeYeHLl HO ABe KJEeTKH, a B LeH-

TPaTbHOM — OfH&. JTO cOkpaujaem nepedop. IONOMHATEIBHO MOMKHO MO~
HCHATE PeIIeHHe, KOTOPoe MepexosuT B cefa npi nosopore na 120°.

C15: Orser: MOXHO, cM. puc. 8la.

JlTHHA Ka)A0ro Kocoro oTpeska pasHa V32 + b2 = /34 <
< /36 = 6 kM. Iloatomy obmas gruHA JIOPOT MEHBINe 4eM
4-6 +4 =28 km.

A D

(@)

B '
Puc. 81a Puc. 816

IIyte k pemenuro. Kaxxerca, uro kpaTyaiimei cucreMoil ByayT A0porH,
MAYIIHe [0 ABYM JHaroHanAM ksajgpata (cM. puc. 818). Ograko ux giamsa
2.10/2 > 2-10-1,4 = 28 kM. O6baABMM aTOT NpUMep 3AZ0MOBKOL H
noayMaeM, KaK ero MomHo yayulnurs. lobGasum emé nepesHio O B nes-
Tpe KBajpaTa. Teneps y Hac ecTh ABa TpeyroneHuka ABO u CDO. Cucrema
nopor AQ + BO yike He KayXeTca KpaTdaimeid B Tpeyronsauke ABO, Xo-
ueTes B3ATH KAKYIO-HUOYAL Touky T BHYTDH TPeVIOJBHHKA M COEIHHHTDL €€
noporamu ¢ pepmueaamMu, [lofcuéTel MOKAIEIBAKOT, YTO 1A HEKOTODEIX MO~
goxenuil T rakas cucrema feficTBHTENRHO OKadkIBaeTcA Kopoue. HameHuB
AHAMOTHYHO CHCTEMY B TpeyrosbHHKe COD, molyuusM pelueHHe 3aJa4H.

Kommenrapmit. Kpamuatiwaa cemp popor (cems IImetinepa) nna tpe-
VroJsHUKA ¢ yraamu Merbme 1207 nonyuaercs, korga T — mouxa Toppu-
yeqau (M3 Hee Bee cTOpoHBl BUAHLL mon yriaom 1207). OxaanisaeTcsa, Bass
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ToukH Toppuuenan B TpeyronbEukax ABO u CDO, nonyuyu™ KpaTdaiinivio
ceTh OJA KBajparTa.

C16® Orser: mMoryrT. 0

Tak MoMHO paspesaTh TAOJIHILY : '
(n—1) x (n+ 1). Bergennm ua Heé
n — 1 «3uraar», Kak MNoKas3aHoO Ha
puc. 82. OcraBmniicAa IpaBbIi CTOJ-
Gerr TabMHNEI — OTHEeNbHAA YACTh.
MeiciieHHO fo0aBHM K HEMY CBepXy
KJeTKY ¢ unciaoMm 0. Puc. 82

BaMeTHM YTOo OJaA Ha}{{,[{{]ﬁ HJIeTHKH HOMeD cocela cJjieBa
Ha 1 MeHBIIE, a coceqa CHH3Y — Ha n + 1 Goapme. [Ipu mne-
pexoge OT JIIOﬁOI‘O JHraara K cocegHeMmy cjieBa nm — 1 xnerka
[epexoJuT B cocela cJeBa (4YTO JaéT YMeHbINeHHe CYMMBI Ha
n— 1), ¥ TOJABKO OjHA KJeTKa (B mociengHeM cTojadme — Jo-
OaBJeHHAA KJETKA) CIBUTAETCA «XO0J0M KOHA» Ha KJIETKY, HO-
Mep KOTOPO#H Kak pas Ha n — 1 Gonbile (Ha pHUCYHKe 9TH Jal0-
mue TpubaBKy KJeTKH 3aKpalieHbl). B uTore cymma He MeHs -
eTcH.

IlyTe k& pemennto. AcHo, 4To B YacTAX A0KHBI ObITE B GoNbIINe, M Ma-
JBIE YHCNA, D03TOMY PA3YMHO HCKATE MHOTOVTOJBHWKH, BRITAHVTEIE TIO
BeprEkaan. Ilyers B tabauue r crpoxk u ¢ cronbuos. Ecnu npocro pas-
OHTE HA cTONOLLI, TO CYMMa B KamuoM croalbue Gyvier Ha r GonasLie cvM-
MEI IPABOTO COCefa. JTA DA3HWIIA HEBENINKA, €6 MOMHO CKOMIEHCHPOBATE
ONHUM-ABYMA AMIIHUMH uncaamu. Choenaem, HanpuMep, caMblil OpaBslii
croaber oTaensHoi uacTeio. Ham mago, uTobm cymMMa BceX a/leMeHTOB Tad-

refre + 1) er(r+ 1)
AHOE ——/——— OeJHJack Ha CYMMY 2TOro cToabma T . TO €CTE YTODEI

2
re + 1 genunocs Ha r + 1. [locnegHee pasHOCHIILHO JeJMMocTH ¢ — 1 Ha
r + 1. 370 BBINOJHEHO, HanpuMmep, Opu ¢ = r + 2. Keraru, Toraa obiee

e 41

9HCJI0 YacTed JOJHHO DbIThL paBHO = r+ 1 u B kamoit yacTH, Kpome
r

nocinenHero croabua, goaxHo ObiTh B cpeauem no r + 1 kaerke. IHocmort-
PHM, 9T0 MOXKHO J00aBHTE K NpeinociefHeMmy cTonabuy, 4rofsl YPABHATE
ero CyMMy ¢ IOCIeJHHM. ¥Ypa, MO¥MHO A00ABHTE YHMCIO 7 M3 MepBoil cTpo-
KH — OHO CTOHMT KakK pa3 pAIOM ¢ npeanocaeaHnm croabiom! OT TpeTkero
¢ Kpaw croabua ocranack r— 1 KJeTka, cyMMa B HUX Ha 37 MeHBIIe HYHK-
"o, Ho cyMMa ABYX BEPXHHMX KJAETOK B IpeAbLIVIIEM cTosiD1e KaK pas pag-
Ha 3r. IIpogomxas TakHe pACCYIKACHHA, Mbl padoDbEM TADIMILY HYHHBIM
obpasom.
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C17. PaccMOTpUM BCeBO3MOYKHBIe HenmveThle HaGopel, Tak
KAK Ka)KI0e U3 YKHCce/ MOXeT He3aBUCHMO BOITH MM He BOH-
i B Habop, Becero nHabopos 2!Y = 1024, ua Hux HemycTHIX —
1023. Cymma uncen B Habope mensme 10 - 100 = 1000, mo-
aromy 1o npuHIKMny Jupuxie HaiayTea aea Habopa ¢ oguHa-
roBoit cymmoit. OnuH HaGOp He MOMKeT ObITL MOAMHOMKECTBOM
APYroro, HHade cymmbl He pasHbl. Eciu atu Habopsl mepe-
CeKalwTCH, TO BHIOPOCHM M3 HHMX ODIIVIO YacTh — DPABEHCTBO
CYMM He HAPYLIHTCH.

Iyrs k& pemenuro. [logcuér wonuyecrea HADOPOB B cyMM cpasy JAaeT
cymecrsosanne HabopoB ¢ oguHAaKoBOI cymmoi. Ho kak ofecnednTs ycmo-
BHe, 4To Habopwl He mepeceratorca? Jla npocto 3ameTHB, YTO 3TO YCIOBHE
He npuHyunuanbrol

C18’ OtBer: cymiecTnyer.

IIpoBeném, HATIpHUMED, Yepes IeHTP KBAJApATA MPAMYIO, He
MapaJIeJIbHYI) ero cropoHam W auaroHanam. OHa pasolber
KBaJpaT Ha JBe paBHble IPAMOYTOJIbHbIE TPANelHH, ¥ KOTO-
PBIX BCe CTOPOHBI pasdnnuHbl. [IpoBeném uepes meHTp KBajApa-
TA BTOPYIO NPAMYIO NepleHAHKYIapHO nepBoil. Teneprs kBaj-
paT pasGuJIcs Ha YeThIpEe PABHBIX YeTHIPEXYTOJIbHUKA (0OHH ITe-
PEXOOAT APYT B Apyra upu nosopore Ha 90°), TeM caMBIM Kax-
Jlasl M3 Tpatnenui pasbniaack Ha ABA PABHBIX MHOTOYTOJBHHUKA.

Iyt &k pemenuio. Eciu paspes He NMpAMOI, TO YV YacTeil obpasyoTca
CBepPXTYNLIE yrikwl (fonsine paasépHyToro). Beuay paBeHcTBa HacTel TAKHe
VIJIBl €CTh C 0Denx cTopoH paspesa. Bee aseHbs JoMaHON paspe3a mpue-
ralT K CBEPXTYNBIM YIiaM, [03TOMY MPH HANOMEHHN PABHBIX YacTell aTa
JIOMAHAA [EHTPAJLHO-CHMMeTPHYHO nepexoauT B cebsa. Ho Torma u paspe-
3AeMBIH MHOTOYTONLHHE LEHTPANIBLHO-CHMMETPDHYEH H Y HEro €CTh PABHEIE
cropousl. Ilyers paspes npamoii. Eciu yaeTy — NATHYTONBHAKHM MIH OPH
HATOEeHHH JacTel paspes HANOMEH caM Ha cebs MAM HA HE CMEMHYIO CTO-
POHY, TO B HCXOJHOM MHOTOYTOJBHHKE KAKHE-TO JIBE CTOPOHE! HAKJIAALIBA-
H0TCA APYT Ha Apyra, To ecTk pasubel. [Ipotusopeune, Ecnan aTH cMexHEIe
CTOPOHEI JIEKAT HA PABHEIX CTOPOHAX MCXOAHOTO MHOTOYTOJNBHHKA, TO PAB-
Hbl IPHMBIKAIOIHE K PA3pe3y HAKDECT Je:KallHe YIJbl, TO €CTh pasped co-
elHHAET MapajjelbHBIE CTOPOHBI MCXOAHOTO MHoroyronsEuka. Ho torga
HAKJAJBIBAIOTCH ¥ DABHBI KAKHE-TO CTOPOHBI MCXOAHONO MHOMOYIOABHMKA,
OTAHYAINHecH OT HAPAIJIeNbHBIX. 3HAUNT, pasped NepHeHANKYAApeH of-
HOH M3 MCXOJHBIX CTOPOH H BABOE KOPOYe Heé, a HANOMeHHe OCYLIecTBIIf-
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ercA nosoporoM Ha 90° BoKpyr cepeawHsl 5Tol cTopoHsl. Takaa KapTHHEKA
BOCCTAHABIHBAETCA OAHO3HAYHO,

C197 a) Orser: moxker. Paccagum 16 Kpy»KKOBIEB NPAMO-
VIOABHUKOM B UeTHIDE PAJAA TI0 YeThipe YeaoBeKa B KaKJAoM
pany. Kpome psajoB, 06pasyioTcd eié nepuneHuKyagpHbIe UM
IIEePEeHTH 10 YeThIpe uelnoBeKa. IIyeTh KasKAbll APYIKHT co
BCEMH M3 CBOET0 pAjAa M 13 cBoell meperru. Toraa y Kamaoro
IIeCTh APY3eit — TPH B pAAY, TPH B IIepeHTe. ¥ JBOHX Apy3eil
H3 OJHOTO pAZa — ABoe 00IIMX ApY3eil H3 TOTO JKe pALa; TO XKe
BepHO nns mepenr. Eciu aBoe He ApysKaT, TO CHAAT B PASHBIX
pAagax ¥ mepeHrax. Ha mepeceueHHH 3THX DPAJOB H IIepeHT
€CTh eIé [Ba JeJI0BeKa, OHU U SABIAITCH O0IIHMH ADY3bAMH.

6) OTBeT: He MoxkeT. [IpeANONOKIM, UTO HYIKHBIR KPYIKOK
Haméncsa. V3 nartu ppyseit Kpy:KosBua A MOMKHO COCTABHTE
10 nap. ¥V kaxzgoit rakoil napsi (B, B) B uncio ux obuiux apy-
3eil BxoauT A u emé waxou-unbyas Kpymkosen I'. Conocra-
BUM ero nape. okaxkem, 4To MOJYUHTCHA B3AMMHO OJHO3HAU-
HOE COOTBeTCTBHE MEXXJY NapaMH H OCTAJBHBIMH (Kpome A)
Kpy»KEKO0BIaMH. Bo-nepBuix, nmapa (B, B) ognosmauno socera-
HaBJIHBaeTcA Kak napa obmux apyseid A u I'. Bo-Bropmix,
Tak MOXXHO nojobpaTts napy A Jioboro KpyKKoBIa. SHAUUT,
B KpY)KKe Kpome A ects emié 10 uenosek, a scero — 11. Ecan

B e 27,5 nap, 4to

i 11
¥ KaxJoro mo 5 Apyaei, TO BCero ecrh
HEBO3MOEHO.

Kommentapmit. 6) JlokasaTesneTBO HEeBOSMOKHOCTH MOMKHO OBLIO 3a-
KOHYNTH M CChIIIKOI HA JeMMY O PYKOIOMKATHAX.

Iyrs ® pemenwio. a) EcrecTBeHHO pPACCMATPHBATE YETBEDPKH: <Ia-
pa» + «napa ux ofmux aApyasei». Ecnau coBnanm ase Takue 4YeTBEPKH,
TO B Taxol dpysHol YeTBEPKe KaMABIH IPYHUT ¢ Kamium, Ydobuo, ecin
KTO-TO BOIIEN B JBE APYMKHEIE YeTBEPKHN, — TOTAAa ¥ HEro KAK pas 1ecThb
apyse#t, Takoe e paccyiJenne, KaK B pelleHMH NyHKTa 0), mokaasipaer,
uTO B KpYyKe 16 wesmopex. DTO CHJALHO COKpALlAeT BO3MOXKHBIN nepebGop.
IMockonexy 16 = 42, posukaer xenanne NOCTPOMTL MX KBAAPaTOM M [BV-
MA crnocobaMe paabuThe Ha OPYMHBIE YeTBEPKH.

6) EcrecTBeHHO paccMATpPHBATL YeTBEPKH: s¢mapas + ¢napa ux obmmx
apy3eis. Takad yeTBEpKAa OAHO3HAYHO CTPOMTCA KAK IO Mape MIOOLIX He10-
BEK, TAK H [10 Oape Apyseil o4HOro YeJJOBEKA, ITA OJHOSHAUHOCTE H CO31aéT
Y3KOE MECTO KOHCTDYKIIMH.
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C20: OTser: a), 6) MOXKHO.

a) Cm. puc. 83. Ilpn BoIHUK-
Manun moboro reo3as obdpasyercd
OBOWHAA NeTJdA, KOTOpas COCKAIb-
3BIBAET ¢ OCTABIIETOCH TBO3INKA.

6) Ilycte MBI Kak-To oOmora-

JIH TecEMKY BOKDYT rBo3jeil. 3ame-
THM, YTO, TIEPErHYB €€ W HOpoHadA
BeCh IyThH B 0GPATHOM MMOPSASKE, MBI Puc. 83
aTy 00MOTKY KakK Dbl OTMEHHM: I1O-
TAHYB 34 OJHH KOHel] CKOJNL3KOH TecéMKH, MBI IIOCTENEeHHO
BRITAIIUM BCH oOMOTKy. Ilokamem, Kak o0OMOTATh TECEMKY
BOKPYT TPEX IBO3Jei, HCHOIL3YA MOJYUEHHYI0 B pelleHHnH
. a) obmoTKy U BOKDYr ABYX reoameil. A MMeHHO, cjeliaeM
00moTKY U BOKpPYTr ABYX JIeBhIX MBO3/Ieli, TPOIYCTHM TECEMKY
c/ieBa HANMpaBoO HaJ TPeTbUM IBO3AEM, caelaeM oOparHyo U
00MOTKY BOKPYTI JIeBbIX I'BO3JIEH M IPOMYCTHM TeCEMKY CIIpa-
Ba HAJIeBO HAJA TPETHHM rBo3iéM. Teneprs eclim BEIHYTbH TpDe-
THHA I'BO3b, TO NpaMas U obOpatHas U oBMOTKHM ¢«OTMeHAT»
JpVr APYTa W KapTuHa ynaaér. BelHuMaHHe n1000ro H3 reoa-
Aell oTMeHHT Kak ooMoTRy U, Tak u eif obparayio. Ocranyres
NPOXOAbl HAJA TPETBHM TBOZAEM TYJAa-Ci0fa, KOTODhIE TOXe OT-
MEHAT APYT Apyra, 1 KapTHHA yIaIeT.

C217% 6) Oreer: cymecteyior. Ha puc. 84 uépHEII cemu-
vronpauk OCBC'AA'B', toukuit OACA'BB'C' u nyHKTHUDHBIH




OBAB'CC'A" nony4yawTes Apyr M3 APyra NoBOPOTAMH BOKPVI
ToukH O.

Ilyre x pemennto. 6) B aToil KOHCTPYKIIME MHOTO YV3KMX mect. B Tpéx
cemuyroasErkax 21 cropona. Memay ceMbio Toukamy ecthk C5 = 21 orpe-
30K. SHAYMT, KAK/AbIH OTPE3OK AOJMMEH CTATL CTOPOHOH CeMHYIOJbHHEA.
TlokpacHM KamAbli ceMuyroibiuK B ceoil 1ser. [Iyers ecTh BepminHbR A
1 B. OcTaBmxecs BEPIIHHEL MOTYT OKASATLCA 10 DAFHLIE CTOPOHBI OT MPH-
Moit AB, HO ec/ii JIOMAHAA 3AMKHYJIACE 683 cAMONepecede i, TO KaKHe-To
JiBe 13 BEPIIHH COSIHHHINCE OTPE3KOM, He Mepecekanmum AB. Braunur, Ha
rpaHHIle BBIOYKJIOH 000104MKHY BEDIINH HET YeTRIPEX BeDIUINH, HHaYe JHATO-
HAJE 000MOYKH pasfennia Okl BePIINHE B MHOTOYTOJLEHKE TOTO e nBeTa,
YTO H 3TA ANAroHans, MTak, BeInyKIas o6010UKa — TPEVIOJILHWK.

IMoBTOpeHHe TPOMKH (TPH BEPUIMHLI, TPH CEMHYTOJIBHUKA) HABOAHT Ha
MBICTE MONCKATE TPHMEP, IJe CEMHYMOIbHUKH [epexoiAT Apyr B Apyra npu
NOBOpPOTE Ha TpeTk 0bopora. PacmonouM TpH BEPIIHWHBI B BEPHIHHAX TIpa-
BHJIBHOTO TPeYTOJbHHKA, OJIHY — B €ro LUeHTPe, a el TP — B BepPIIHHAX
MEHBIIIETO TPABMJALBHOTO TPEYTroJbHHEA ¢ TeM e 1enrpoM. Jlanee ocraéresn
nepefiopoM pacKpacHTE pEGpa B TPH NBeTa Tak, YToObl KaskAbIH OBeT nan
CeEMMYTONbHHK. ¥YnobHee 3apaHee VCTAHOBHTE, KAK IIBETA NEPeXOAAT APVD
B IDYT'a IpH NOBOPOTE 110 HACOBOH CTPENKE, ¥ KPACHTh NMEePeX0JAILIAe IpyT
B Apyra pédpa Tpoiikamu.

C22! Oreer: cm. Tabnuny. B Hell cyMMBI B CTpOKax —
mo 90, a npomsBefeHus B cronbnax — mo 10 800.

15 | 45 | 30
10 [ 20 | 60
T2 | 12 ﬁ__J

Iyt & pemenutn. Ocralum Yyeroaun: OTKAKEMCA BPEMEHHO OT DABEH-
CTBA CYMM M norpedyem TOJLKO DPA3JIHYHBIX YHCE] B CTPOKAX (A HE BO
Beeil TaGmuue). Pasnomum umcno 12 Ha MHOKHTENIH TPEMA CHOCOBaME:
12=1-1:12=3-2-2 = 2-6-1 — u zannuieMm TPoHKH COMHOXKHTe-

Jeif B cTOAGIE TAGIHITEL:
1 3|2
1 |2]6
1221

Ocranocs A0GUTHCA, UTOOB CYMMBI 10 CTPOKAaM GbLJIM PABHBI. 3aMeTHM,
UTO eCAHN YMHOMHTE BCe aJIeMeHThI CTPOKH Ha OfHO M TO e 4Hejo, TO [po-
H3BeJeHHA B CTONOLAX TOME YMHOMATCH HA 9TO YHCJI0 M OCTAHYTCA PABHLI-
mu. CyMMBbI B cTpOKax pasHbl coorseterBenso 6, 9 u 15, nx HOK pagen 90.
Homaoxkus crpoku Ha 15, 10 u 6 cooTBeTETBEHHO, MBI VDABHAEM CYMMEL.
[Momyuynm Tabnuny us pemnenus. O6paTuTe BHUMAHME HA TO, UTO YKC/IA [Ie-
pecTaTH ORITE PABHEIME KaK GbI «caMu coboiis .

o LG
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C23° Orser: cm. puc. 85. Cuauana ne-
JIUM OKPYXHOCTBH Ha LIEeCTh PABHBIX AYT,
IOTOM TAKHMM JYraMy COeJUHAEM TOUKH
JleleHua ¢ meHTpom Kpyra. [lomyuurcs
IeCTh PaBHbIX CHMMETPHYHBIX YacTei.
JleauM oTpesKOM KAMIYI0 UacTh HaA JIBE
paBHBIE MEHbLINE YACTH,

Iyt k pewenuto. ViKum Mecmom ABIANTCA Puc. 85
HYCHH I'DAHHI[bI qacrei, paBHbIe AVIaM HCXOILHO-
ro Kpyra. [loHATHO, YTO TAKHE KYCKH €cTh Yy BeexX dacteil. Ecan Bce oHm
ﬁ}'ﬂ!\""’ YACTHMH H('-XDI],H(JF[ OKPYHHHOCTH, TO, CHKOpee BCET0, BCe YACTH NOJAY-
HAWTCH APYT U3 APYTA MOBOPOTOM OTHOCHTENLEO HeHTpa. XoTa Oul 0gHA H3
yacTeil CogepHUT LEeHTD, MOTOMY H Bee DVAVT CONepKaThL IeHTD. SHAMHUT,
MOMKHEI OBITE TaKHe AYTH, He JIesKAIIHe Ha UCXOJAHOIT okpyxEocTH, Coegn-
HAA TAKHMH Iy¥raMH paBHOOTCTOANIHE TOYKH OKPVAHOCTH ¢ IeHTPOM, MBI

noayuuM pazdHeHNe KpPyra Ha n paBHHX uacTeil ana mwobGoro n. Kamaywo
HACTE OFPAHUYHBAKIOT CPeIH NPOUYEro JBe BEINYKALIS JYTH: HAYINAA B IEeHTP

1 1
COCTABAAET . OKPYXKHOCTH, & Apyras — . Ecam Mbi XOTHM pesaTs AaTs-
M

e, TO CTOMJA0 DBl CASJATE OTH Ay paBHLIMH. H rouno: IpH JeJIieHHH Ha
[IeCTh Yacreil (purypa oxkasbiBaeTcad CUMMETPHYHON, H e8 MOMHO pasbuTs
OTPe3KOM H& JBe paBHbIE HACTH.

C247 a) Orser: Hert. Ilyers Opunb! uncna My > Mg > M3 >

> My > My, Amuaer — my < my < m3z < ms < my. fAcuHo,
uro My = my. Jloramxem, uro Mg = my. [Ipu BeiGope Mz y:xe
OBLIN BRIUEPKHYTHI OJHA CTPOKA U OOHH CTUJ’IGEI],, a4 IIpH BbI-
bope ms — 1O TPH CTPOKH K cTos01Ia (4McsIo BRIOMpPAanock Ha
yerpépToM miare). B cymMe BoiuepkHyTO He Gosee yeM 1o ue-
ThIPE CTPOKHY H CTOJOILA, 3HAYUT, XOTA OBI OJJHO YHCJIO @ OCTA-
J10Ch HeBBIYEPKHYTBIM B 000MX ciy4asax, OTKYAA CJAeayeT, YTo
My =2 a = me. AHAJIOTHYHO JOKA3BIBAeTCHA, uTo M; = m; npu
aiobom i, n mosromy HOpuaa cymma He meHbure AmuHOMN.

0) OTBeT: ma. PaccMoTpnM, HATpUMep, CIAeAVIONIVIO Tab-
JHALLY:

111 | 210 | 310 | 410
ﬁl 120 | 221 | 320 | 420
30 | 130 | 230 | 331 | 430

40 | 140 | 240 | 340 | 441

l 1_100'200'300 400
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ByaeM cknajaeiBaTh uHcna 000 PAspellIéHHOE NATEPKH.
B paspazne eguHHIL cyMMa OyIeT paBHA KOJHUYECTBY YHCE] TA-
TEDPKH, CTOAINMX HA AMAroHAIM. B paspsge [ecATKOB cyMMa
Bcerga Oyger paBHa 10 (0 4+ 1+ 2 + 3 + 4: nmudpa AecATKOB
38BHCHT TOJIBKO OT CTPOKH, & ¥ HAC eCTh NPeJCTABHTE/b Kar-
noit crpoku). U B paspane corer cymma pasHa 10 (mudpa co-
TeH 3aBHCHT TOJIBKO OT cToJibua). 3nauur, Hanboabiuei Oyaer
cyMMa, rjge Bce IATH YHCEJ B3ATHI ¢ JHATOHAJIH. HUmenHo ux
fAumia u Bribeper.

Ilyte K pemennro 6). Ocaalum yeaosue: mocrpoum tabanny, rae Ama
OOJKeH B cyMMe BhIOpATH He MeHbIIe J000H paspemeéHHoll narépku. Jto
ofecrne4ynTh NPOIIE, TAK KAK MOMHO CJIeJATh NPOCTO, YToDBI CYyMMBI BO BCEX
paspelleHHEIX NATepkax Owinm oamHakoebl. TakuMm csBoiicTBOM obaagaer,
HanpuMep, Tabauna, rae nugpa coTeH 3aBHCUT TOJILKO OT cToabua, a mHd-
pa AecATKOB — TOJLKO OT cTpoku. (B obuiem cnyuae MOMHO NPHIHCATH
YHMCJeHHBIH Bec Kamaoll cTpoxe M KAMIOMY CTOJAOIY ¥ B KJETKY Ha ne-
pecedYeHHMH MHCAThH CYMMY BecoB cTpoxku u cronbua. Torma cymMa ampoboii
paspelnénHoil TATEPKH OVIET pABHA CYMME BCEeX AecATH BecosB.)

Hecnomuo nonobpare Beca Tak, uTobel Bee 25 4Hcen nNOAyYHINCE pas-
auyEEIMH. OTMeTHM NATE uncen, Buibpadusix Ameil. Kaxgoe ua anx moms-
HO HEMHOTO YBEJHYUTH TAK, YTOOB OHO OCTANIOCE MEHBINE CAeAYIOIIero Mo
BeJTHYHHe YyHcaa B Tabaune. Taxoe yBenndeHne He nosausaer Ha Auue Bei-

oop. Jlbaa gpyraa natépka oranvaerca of AmmuAaol xoTA O OMHHM YHC-
oM, MO3TOMY €€ yBeJuyYeHHe OyAeT MeHbIle.

C257 OrBer: MOXHO.

IIycte a < b < ¢ — panuEB pébep Kupnu4da. BoasMém Bemo-
MoraresbHbIl KyD ¢ pebpom b. 3akpoem aror Ky0 IJIOTHO €O
BCeX CTOPOH, NMPHKJAJLIBasg K rpaHam Kyba rpaEs xupnuua
@ x b rak, 4TOObI CTOPOHBEI 3THX IpaHeil OBIIH Napalienhb-
HEI, 8 IeHTPHI rpaHeid coBnaganu. [Ipu aToM JEeBYIO0 U IPaBYIo
rpaHH 38KPOeM KHPIHYAMH TAK, UYTOOBI OHH BBICOBBIBAJIMCE
BBEDX M BHH3; MEPeJHIK ¥ 33JHIOI0 IPAHU — UTODBI KHP-
IH4YH BBICOBRIBAJIMCH BIIEPEN M HA34J; BEPXHIOK W HHXKHIOW
rpaHd — 4YTOOBI KUPNHYK BbICOBBLIBAIKHCH BIOPABO H BJIEBO.
Tenepe Ky0 Mo;xHO yOpaTk. Oropo)xkeHHoe KyOHUYeCcKoe Mpo-
CTPAHCTBO BHYTPH OCTAJIOCh, M M3 €ro IMeHTPa HH OLHOM Bep-
IIAHbI HE BHAHO.

Iyt k& pemenuto. Uaes ananoruyda npuMenénnoil B 3agaue B26.
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C26° Otser: {2}, {3}, {2,4} nnu {2, 3,6}. [Ipumepwr cooT-

BETCTBYIOIIFX KapTHHOK CM. Ha puc. 86.

Puc. 86a Pue. 866 Puc. 868 Puc. 861

[Iyers ecTh TOuka A, B KOTOPOH NepeceKalTca He MeHee
TpEX TIpAMBIX. PaccMOTpDMM OAHY U3 HUX W HalWAéMm Ha Hel
onmkaimyo Kk A Touky nepecevenns B. Cpean npAMeIX, npo-
XOAAMAX Yepe3d A, BeiGepem Gnuxaiinyio Kk npsamoit AB no
yacosoll cmpeaxe npaMmyo [. Cpean npsAMBIX, MPOXOZANIHX
yepes B, BeiGepeM Gumkaiimiyio K npamoit AB npomus uaco-
80U cmpeaxku TpaAMy® p. Yron mexay AB u | He Gonee 60°,
mexay AB u p — He Gonee 90°, noaromy [ 1 p mepeceKkyTca
B HeroTtopoi Touke C. JIpyrue npsamble, Npoxogdlnue depea
Touky C, He paspesaioT TpeyroneHux ABC, nHauye mexjay A
1 B 6pumu 6B ApYrHe TOUKHN IepecedyeHuA. SHAYUT, KaMXKIbIA

(a]

180
yroJa B TpeyroabHuKe ABC paBeH , TAe N — KOJWYeCTBO

MPAMBIX, TPOXOAAINIHX Yepe3 BePIIMHY.
Ecnu gepes A nmpoxoauT n npAMbix, depes B — m npsa-
MBIX | yeped C — k OpaAMEIX, TO U3 (POPMYJIBI CYMMEI YIJIOB
180° 180° 180° 5
TPeYTOJIbHUKA TONYYUM - == 180°, To ecThb
1 -1 .1 " m
-+ —-4=-=1
i m k k
PemrMm 370 ypaBHeHHEe B HATYPAJTBHBIX YHCAaX, GOMbIIAX
enuHuNbl. Ecau Bece Tpu 3HaMeHaTens OoJblne TPOHKH, TO pa-

BEHCTBO HesoamoixHo, He OrpaHU4YHBaA Dﬁ]IJ,H 0OCTH, MOMHO

1 1 2
CYHTATh, 9To 1 — 3 unu n = 2. B nepsom cayuae = -+ T =ia,
YTO CHOBA O3HAYAET, YTO OfJMH W3 3HAMEHaTeNeill He GOIbIme
Tpoiiku. OTCHAA JerKo MoAy4uTh, YTo m = n = k = 3. Bo BTO-

1 1 1
poM ciay4yae — ; = E, TO €CTh XOTHA OBI OJJHH H3 3HaMeHaTe-
m

neit He Gonbore ueTBépku. [lepebopoM HAXOAHMM eIlé ABa pe-
menud: (2,4,4) 1 (2, 3,6).
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Hraxr, B CammuroM HaboOpe MOTYT BCTpedaThcd 4yucia 2, 3,
4 u 6, 4TO CoOTBETCTBYET MHHHMAaJAbHBIM yriaam 90°, 60°, 45°
1 30° mMemxay NpAMBIMH B COOTBETCTBYIOIIMX Toukax. Ilpu
BTOM €CJH BCTPEYAIOTCH ABA PA3HBIX MHHMMAJbHBIX YIJIA &
u 3 (a > 3), To KOMKEH BCTPETUTHCA M Yo, He MEHBIIHI HX
pasHocTH. [eHCTBUTENBHO, €CIH NPOXOAAILNAe Yepe3 DasHble
TOYKM IpAMbIe 06pa3yioOT yroa y, To, MOBEPHYB OLHY U3 Nps-
MbIX HA &, & APYIYI0O B APYI'YIO CTOPOHY Ha , MBI IOJYYHM
IIBe HOBBIE MDAMBIE, TEepeceKannineca Toa yriaoMm y — (o — ,8}.
TakHMH oHepalMaMHE MBI CMOXKEM IIOJNYYHTL YroJ He Golblne
@ — 3. A3 aroro crepyer, uro Camra He MOT yBUAETh OJHOBpe-
MEeHHO MHHHUMAJBHBIH yroJ 45° Bmecte ¢ yryom 60° miam 90°,
TO €CTh NONYYUTh B HabGOpe uuciao 4 smecte ¢ 3 wiru 6. Kpome
TOTO, €CJH BCTPETHJHCE 2 U 3, TO JOJKHO BCTPETUThCA U 6.
Taxum obpasom, v Camm mMOraM TEOPETHYECKHU IMOJYUYUTHCH
TonbKO Takue Habopel: {2}, {3}, {2,4}, {2, 3, 6}. Ocranocs no-
CTPOMTH IPHUMEPHI.

Habopy {2} TOMKHBI COOTBETCTBOBATEL MPAMBIE, TIEPECeKA-
omuecd nog yraom 90°, Ilogoiayr aBe napel B3AHMMHO Iep-
NMeHAHKYIApHLIX npaMbix. [[na mabopa {3} HYMKHBEI YIIB TIO
60° 1 npaBUJILHEIE TPEYTIOJBHHUKHA. 3/eCh IPHIETCA B3ATh Dec-
KOHEUHVIO PeII&TKY, pasfMBaoIIyI0 MIOCKOCTE HA MPABUIL-
Hele TpeyronbHUKU. Habop {2, 4} Tpebyer yriaoe B 45° u 90°
¥ paBHOGEIPEHHBIX NPAMOYTOJBHBIX TpeyroiabHukKos. Takas
pemérKa ToKe Jierko crpourcs. [aa mabGopa {2, 3, 6} Tpeby-
oTeAa TpeyroabHuKN ¢ yraamu 307, 60° u 90°. Tyt momoraer
cooOpaskeHHe, 4TO TPH BBICOTHI AT NPABHIBLHBIN TPEYTOJib-
HUK Ha ImecTh TpedyembiXx TpeyroasHuKob. IlpoBens Taxkue
BEICOTEI B CETHKE H3 NPaBUJIBHEIX TPEYrOJBHUKOB, HOJYUHM
TpefyeMyIo ceTKy.

IMyts K pemennr. llpenpapHTenbHOMY HCCTETOBAHHID CYIECTEEHHO
NoOMOrJao _[,i'dlf()? Mecmo: YI'Jbl MUHHMAJIBHOT'O TPeyYTroJdbBHHEKA. CBE,I[.FI NOHUCH
YrIoB K pPelleHHHy VPAaBHEHHA B UelbhliX YHCIAX, MbI NOOYVYHHIA KOHeYHOe
HYHCIO CAY4aes. OrcefTh HEBO3ZMOMHBLE CHAVHEH OMOIJIO Clelylolllee yJ.PCUE‘
Mecmo: IMIOHCE MHHHMAIBHOTO Vrjaa MedIy NPAMBIMHE, NPOXOIAITHMHE Ye-

pes aBe (PHECHPOBAHHEIE TOYKH. [loCTpOEHHE MIPHMEPOE ONMPAJIOCE HA 80C-
NOMUHAHUE 0 3HAKOMbIX KAPTHHKAX W Ha pedyryuio.
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C27. Oteer: ma, CyImIECTBYET JAaKe TAKOH NTATHYTONIb-
HUK C IeJsIMH cTopoHamMu. Hampumep, OT NATHYroJbHHKA
ABHKD npamasa EF orpesaer natruyronsauk FEBHK, mo-
0OOHBIH MCXOAHOMY C KO3(Q(PHULUHEHTOM g (cm. puc. 87a). Ha
PHCYHKE BCe OTMedeHHEIe yribl paBHsl 120°, mosToMy HeTpPy -
HO y0eUThCA, YTO B MATHYTOJbHHKAX COOTBETCTBYIOIIHE YI-

JBl pABHBI, & COOTBETCTBYIOIIIHE CTOPOHEI B MEHBIIEM IIATH-
YroJILHHKE B TIOJTOPA pa3a Kopoue.

30

Puc. BTa

[yrs k pemenuio. [Tycte npamasa A'E’ orpesana or mATHYronIbHHEA
ABCDE nopobusii emy ¢ natuyroasank A'BCDE' ¢ xoaddunmentom mo-
noous kB < 1. B npuanune soamoyuo 10 BapHaHTOB COOTBETCTBHH MEK-
AV BEPHIMHAME 3THX NATHYNOJLHMKOB! BADHAHT OAHO3HAYHO OIpeJenser-
CH TEM, B KAKYH) CTOPOHY MAJIOrO IATHYIOJLHHKA mepemniia cropoHa AE
M B KAKOI M3 KOHIOBE CTOPOHK mepema pepminHa A. Hauném nepebupars
CIIVYAN.

1. AE — A'E’. Torna ABCDE — A'BCDE’' (COOTBETCTEVIOIIME Bep-
MIMHEE] OEPEYHCAAITCA B TOM 3Ke nopAnke), noaromy CD — CD. Ho ecan
CTOpPOHA Mepella B PaBHVIO eil, To k = 1 — npoTusopeune.

2. AE — E'A’, Torna ABCDE — E'DCBA’, noaromy BC — CD, CD —
— BC. Ho toraa cymma anue BC + CD ne namenusaach, aHaunt, B = 1 —
IIPOTHBOPEYHE.

3. AE — A'B. Torna ABCDE — A'E’'DCB, noatomy CD — CD. 3ra-
uyurt, k = 1 — nporaBopedne.

4. AE — BA'. Torga ABCDE — BCDE'A’, nosromy ZA — /B, 3Ha-
unt, LA = ZB. Ilpogonxaa AHATOTHYHEIE DACCYKAEHHA, IOJYYAEM DABEH-
crBa LA =/B=/C=/D=/E, /E = /A" Buauur, B nATHYTONLHEKE
ecTs 4 paBHHIX yraa. Kpome toro, AB — BC, BC — CD, CD — DE’. O6o-
sHaunm AB = m, torma BC = km, CD = k*m, DE' = Em. TTonpobyem
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NOCTPOMThE KAPTHHKY IO IOJYYEHHLIM AAHHLIM. Boifepem anaveHus ans
ZA, m u k. Torga nomanas ABCDE’' cTpoMTCs OJHO3HAYHO, OJHOSHAYHO
MOCTPOATCA H Ayun AE 1 E'A’, a raxse rouku A’ u E (oHu nekaT Ha nepe-
ceueHMH ayueit ¢ npamMuMu DE' u AB coorsercreenno). Ecin HaMm yaacTes
nogofpaTs aHAYEHKSA Yraa ¥ KoadpHIHeHTA F TaK, UTO JOMAHAA OKAMKETCH
HecaMonepecexkawmeiics, Touka A’ monagér Ha oTpesok AB, a E' oxamerca
ua DE (cm. puc. 876), To sapaua pemena. JleficTeutentto, nomManoii ABCD
u yrnamu A u D nsruyronsEnk ABCDE sanaérea méctko. Ecnm ke ero
yMensmHTE B kB pas, To momanan ABCD craner pasHOH JomaHoit BCDE',
COBMECTHB HX, Mhl COBMECTHM M YMEHLIIEHHBIH naTuyroasank ABCDE ¢
naruyroasaurom BCDE'A’,
2

IlpuMep B pemleHun mojyued upu suadenusax ZA = 120°, k = 30
m = 30°. fecno, uTO 3TH 3HAYEHHA NAJIEKO He eIWHCTBeHHBIE. Cramem,
MAJIO MEHAA VKAIAHHLIE 3HAUEHUA, MBI HE TIONYUYHM CAMOMEPECeueHH A 10-
maHol ¥ He HApymIHM HepasercTB A'B < AB u DE’' < DE, suauur, Tome
noxyunrm npumepsl. [lepefop He sakoHuyeH, HO TPeOOBAACA JUINE ONWH MPH-

Mep, IpPOAC/IIKATE llepefop HeT HeoBXoAHMOCTH.

Puc. 870

C28" ITepsuviii cnocof. OnuimeM OKpY:KHOCTH BOKPYT Tpe-
yronsauka ABC, nycrs O — eé ueHtp (cM. puc. 88a).
ITo COOTHOLIEHWIO MEMAY IEHTPANbHBIM M BIHMCAHHBIM VT-
namu SAOB = 2/ACB = 60°, noatomy TpeyroJdsHHK AQOB
paBHOcTOpOoHHMIA. Tak kak ZABM = 30°, moaydaem, 4TO
BM — Guccexktpuca yraa ABQ, mosatomy BM — cepeaus-
HBIl nepneHAUKYIAp K oTpesky AO. B pasHoGespeHHOM Tpe-
yroasuuke OBC /OCB = /0OBC = 60° — 50° = 10°. Ho
rorga CM — Ouccekrpuca yraa ACO. H sra buccekTpuca,
M cepeAHHHBbIH nepneHAMKYISp K AO NpoxXoZAT uepes cepe-
auHy ayru AO ONHUCAHHOH OKPY)XKHOCTH TpeyroabHuka ACO,
10 ecTb M — cepenuna agyru. Torga paBHb! BIUCAHHBIE YIbL
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Z0AM = /0CM = 20°, orryna cinenyert, uro /MAB = 60° —
— Z0AM = 40°, a yron Mexay npambiMu AM u BO paseH
180° — /MAB — ZABO = 90°, u. T. 1.

Puc. 88a Puc. 886

Bmopoti cnoco6. Ilyers A’ — To4yka, cumMmMeTpHuHas A or-
HOocuTenbHO npaMoi BC (cm. puc. 886). B paBHOOGeapeHHOM
tpeyronsauke A’AC LACA' = 60°, moatomy TpPeyroJabHHK
A’ AC paBrOcTOpOHEUIT. OTMeTHM Ha oTpeake AA' Takyio Tou-
ky M' Bayrpu TpeyroabEuka ABC, ywro /ZM'BC = 20°. Or-
MeTHM Ha npomomxeHun AB 3a Tourky B Taxkyw Toury D,
ans Kotopoit A'D = A’A = A'C. Herpyadao BBIYMCIHTE, YTO
ZA'BM' = 70° u ZA'M'B = 70°. 3nauur, AA'BM' pasnO-
Oeapennslit, A'B = A'M’'. Tak)ke HeTpYJHO NOCYHTATE YTJIkI
B paBHOOeApeHHRIX TpeyronsHukax ABA' u ADA': /ABA' =
= 100°, ZAA'B = Z/BAA' = /ADA' = 40°, ZAA'D = 100°.
Orciona mHaxomum ZBA'D = 100° — 40° = 60° = /M'A'C,
4TO BJIEYET PABEHCTBO TpeyroasHHKoB A'BD u A'CM’. A aro
yice 3HA4UT, uto ZM'CB = 40° — 30° = 10°, ciegoBaTensHO,
M =M.

IIyTe & pemennto. Kak 1 B 3agade 7.8, MBl XOTHM, 4T00Ll BOBHHKJIIO
Kayk mMoxHOo Boasme PaBHLIX YTJIOB H OTpe3KOB. T}"l‘ No4YTH BCerja nmoMora-
eT NJONOJHHUTENLHOe NOCTPOSHUE, TPH KOTOPOM BO3HHKAET PABHOCTOPOHHHM
TPEYTONbBHHEK.

1. Ecnin B TpeyroneHEHEKE ecTk yroa 30°, To, HOCTPOME LEeHTD ONHCAHEOH
OKPYKHOCTH, NOJYYHM PaBHOCTODOHHHH TpeyroJpHHK. B ganHOM caydae
OH XOpOII TeéM, YTO «CTpaHHBIes» npAaMele BM u CM crann GHCCeKTPHCAMH

BHOBL BOZHHKIIMX VIVIOB H TeM CAMBIM Touka M mpuoGpena JOMOJHHTENB-
HEIe CBOMCTBA.
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2. TlomoraeT cUNLHLIN NpHEM — nodmeHa ofszexkma: BMecTo Tourn M
MbI CTPOMM TOUKY M’ ¢ yHOOHEIMH LIf HAC CBONCTBAMH, & ViKe [IOTOM J0-
kasmiBaeM, uro M coenagaer ¢ M’. BemomoratensHas Touka A’ xopoiua
BTPOiiHe: JEXKHUT HA MPOAOJIKEHHH BBICOTHI, TOMOTAET 06pPAJIOBATE PABHO-
CTOPOHHHIA TPeyroasHRK U BMecTe ¢ M’ coajgaér asa papHeIX yriaa mo 707,

C29. Oteer: He o6s3aTentHO. PaccMOTpHM NPABHJIBHBIH
TPeYroJbHUK CO CTOPOHOH a u BeicoToi h. l'ogures Habop na-
nouek {a,a, a, 2h}. U3 Tpéx TakUX TTAaNOUEK CKIA/[BIBAETCA JIU-
00 IpaBUIbHBIN TPEYTOJBHHK CO CTOPOHOMH @, ubo paBHobeq-
PEHHBIH TPEYTONLHHEK ¢ GOKOBBIMH CTODOHAMH @ M OCHOBaHH-
em 2h. O6a aTHX TpeyroJbHHKA pa3buBalOTCA BREICOTOI Ha IBa
PaBHBIX MPAMOYTOJIBHBIX TPEYTOJbHHKA C IHIIOTEHY30# a H
KaretoMm K.

IyTe Kk pemenuso. Yn00HO, KOrja Bce, KPOMe OJHOH, MAJOUKH O/H-

HAKOBHI: TOTJA €CTk BCETO OBA BHAA TpeyroaeHHKoB. Ocranock nojobpars
LIHRY 4-i maMouKK TAK, YTOOB! TIIOLIATH COBITAJH.

C30. OTBer: MoxXHO. ENHHNYHBIA Ky0 MOXKHO OKJIEUTD ABY-
MA eIMHHYHBIMH KBaZpaTaMH (BepXHAA M HHMKHAA rpaHu) U
KOMBIOM HMIUPUHB 1 M AaUHE 4 (0HO cOCTOHT H3 4 DOKOBBIX
rpaHeii). Paspesap KOJbBII0O HAMCKOCOK I10 OTPe3KY AJIHMHBI 4
(eM. puc. 89), moayuum pomb co cTopoHamu 4.

Puc. 89

3ameuanne. Konbno Mmoo paspesars u Ha 2 pomba co croponon 2,
¥ Ha 3 pomGa co croponoii 4/3 — Bo Beex caydaax obmee uncao pombos
MeHnblne 6.

IIyTe Kk pemiennio. IloBepXHOCTE B IPOCTPAHCTRE Pe3aTh TPYAHO: HYHHG
MHOTO OPOCTPAHCTBEHHOTO BooGparkeHnaA. Y aobHee pasfenurTs €& Ha YacTH,
KOTODBIE JIETKO PA3BEPHYTH HA NJIOCKOCTH M IOTOM DAa3Pe3aTh Ha pOMOBI.
OnHAKO TAK NOJYUAETCA Pe3aTh TOJALKO HA KBAAPATH. OTKAMKEMCA OT HAeH
cAesaTh BCe MPOMEKYyTouHble YacTH maockumu. HanBonee npeacrarumasn,
HO He NJocKa#s Gurypa — KoJedko 3 DoKoBIX rpaHeii. Ecan peaats ero
Ha poM0OEl MepHeHAMKYJIApHO, MoayunTcea 4 KBagpata. A 4TO ecH pe3arhb
HAHCKOCOK HECKOJBKHMH MapailelbHBIMH pA3pe3aMi HA PABHEIE HACTH —
He moay4garcsa JH pombbi?!
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C31. OrBer: morsu, cM. puc. 90. Ha pucyHke B 9-yroiasHH-
ke AB'DBC'ECA'F ormeuera Touka . CymecTseHHO, YTOGEH!
Ha OJHOM IPAMOM Jexanu Tpoika touexk A, O, A', Tpoiika
B, O, B' u tpoiika C, O, C'.

IIyre ¥ pemenur. Ytobbl pasgenHuTs MHOTOVIONBHHK HA TPH YACTH,
HAJ0 Nepecedb y Hero deTwipe cropoHel. TouHee, Hamo, YToGBI MpOBeAEH-
HAaA NPAMAA NepeceKaiach ¢ MHOTOVTOJABHHKOM 00 ABYM oTpeakaM. Bwi-
OpaB HEBBINYKJLIH MHOTOYTOJABHHME, JJA OTAEeNBHOW npsamoil ato obecne-
quTek HeTpyaHo. Ho ecnu nmpAMyr BpamarTs BOKPYT OTMEYeHHOHW TOYKH, TO
oTpeaxu nepeceueHus OYAYT BpeMH OT BPEMEHH CAWBATHCA B OJIMH HJIH CTA-
IHBATLCA B TOYKY M HMc4e3aTh. C Apyroil cTopoHbl, OHH MOIYT M MOABJIATH-
es. Ocraércs CHHXPOHH3HPOBATH IIpoliece TAK, YTo0Obl MCUE3HOBEHHS W MO-
ABJIEHHA APYT APYra KOMII€HCHDOBAJIH.

HTT

s

Puc. 90 Puc. 91

C32! Orser: mor. Ksagpar 9 x 9 Ges yryia npeicraBuM Kak
MeHBIIH# KBazpaT 8 x 8 ¢ ABYMSA NMPHUKJIEEHBIMH MOJOCKAMHA
1 x 8, Pazsobeém kBagpar 8 x 8 Ha 4 kpagpatura 4 x 4. Ilo-
KpacuM [BA KBagpaTHKAa MO AMATOHANM M OJHY H3 IIOJIOCOK B
cepsiif nper. Teneps Oesasg yacTh IOJIYYAeTCA M3 Cepoil MOBO-
porom Ha 90 rpaaycos. Jlessiit Kpait Kamg0ro ceporo KBaapa-
THKA H KJeTKH cepol MOJOCKH Ha TeX JKe BepTHKAJAX che-
naeM TéMHBIMH. IT0 Oyjaer mepshiit ormeuaToxr. CABHHYB ero
BIIpaBO Ha 1 KJeTKy, caenaeM BTOPOH oTne4yaTok u T.xA. Ye-
ThIpE OTIIEYATKA TMOKPOIOT B TOUHOCTH cepyio obnacts. Paasep-
HYB meuaTts Ha 90 rpagycos, 3a 4 oTneuaTkKa NoKpoeM 0enyio
061acThb.
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Kommenrtapuii. Pemenue obobiaerca va ksajgpar N x N Gea yrnosoit
KJeTKH H nedatsk ¢ N + 1 uépHoit KieTkoii.

IIyTe k pemennio. [IpocToit nepefop moKaskIBAET, UTO JAHHYIO hUTYPY
(xBagpaT 6e3 yrioBo# KJeTKH) HeBOSMOMHO cnouThL H3 10 paBHBIX MHOTO-
YrOJLHHKOB. 3HAYKUT, YBPHBIE KJIETKH HA MEYATH DACIIONOMKEeHk! Bpaadpoc.
XoueTca BOCHONB3OBATHCA OCEBON cMMMerTpHel MUryphl, HO YV IEYATH HET
cuvmerpun! OAHAKO DeYaTk MOYKHO noBopadnBaTk Ha 90 rpagycos. Paso-
OpéM B QHUrypy Ha ABe YACTH TAK, YTODLI OAHA M3 APYTo# NONYYANACH 10-
BOpoTOM. HacTH TOXe OKA3LIBAKTCHA HecBASHHIMHM. Ho kamavio 3 yacreil
yaaérca pasbuTe Ha MeJIKHe YacTH, NoJyYaeMble IPYT U3 IPYTA CABHIOM Ha
1 kaeTky.

D: 9-11 gaaccsl

D1. OrBer: cylecTBYIOT.
Hanpuwmep, f(x) = x — g, g(x) = cosx. Torma f(g(x)) =

2

IIyte k pemenntw. fAceHo, uTo ecam g(x) uétHa, TO M f(g(x)) uyéTHa.
HeitcTeurensro, Torga g(—x) = g(x), mosromy n flg(—x)) = flg(x)).
Ho rax ¢ mOMOINBI KOMNOO3HMIIHHM MOXKHO YETHYIO (DVHKIMIO OPEBPATHTE
B HeuéTHyWO? [laBaitTe BCOOMHHMM, 9TO NPOHCXOIHT ¢ rpaduroM QyHKIHH
OpH MUHERHOU 3aMeHe nepeMeHHOu: OTpaskeHHMsd, PACTAMEHHA, CIABUIH.
PacrarkeHHA U OTPaKeHHMHA YETHYK (QPVHKIIHMIO OCTABAT 4YETHOH, nonpobyem
casur. Urak, ponyeram, dyaxkons h(x) = g(x + a) neuérna. Torna gla) =
= h(0) = 0. INoaromy u g(—a) = gla) = 0, to ectb h(—2a) = g(—a) = 0.
Torna n h(2a) = 0. Tak, orpasxas aprymeHT To orHocuTeasHO 0, TO OTHOCH-
TeNLHO @, noay4nmM g(ka) = 0 pnsa seex HeueTHBIX k. Oboanaums g(0) = ¢,
AHANOTHYHO JoKaxeM, 4To g(2a) = g(—2a) = —1, g(da) = g(—4a) = 1
H T. 1. Tyr y:xe ecTecTBeHHO IPHXOAAT HA YM NepHOAWYecKHe QVHKIHH,
& M3 HEX B MepPBYIO oUepelr — TPHTOHOMETpHYEeCcKHe,

T 5 T . -
=CcosXx — 3 4érHa, a g2(f(x)) = cos(:c - —-) = sin x HeuéTHa.

D2. Otser: ga, Hanpumep, cdepa (x — v2)2 + y? + z = 2.
Ha meit nexxur panuonansraa Touka (0,0, 0).

Ecnn xe (x,y, 2) — paunnoHasIbHaAA TOYKA, HO X # 0, To pa-
BEHCTBO PABHOCHJABHO Takomy: x° + y? + 22 = 21/2x, orryaa

clenyeT, uTo
2yt 42t
Ve T T

2x

Ho 2T0 HeBO3MOKHO, TAK KaK JleBasg 4acTb HppanHoOHAIbHA,
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A mMpaBasf palMOHAJbHA., 3HAYHT, APYTHX PAllMOHAJNBHBIX TO-
yeK Ha ciepe HeT.

Iyrs & pemennio. Byjem nexkats npumep nonpome. Cihepa ¢ nerTpomM
B HAYATE KOODAMHAT He NMOAOHAST: eCAH TOUKA DAIMOHANLHA W JIEHHT HA
cpepe, TO BBHIY CHMMETPHH TOYKA C TPOTHBOMOJIOMHBMH KOOPIHHATAMH
TOKe PANOHANBHA W NesXuT Ha chepe. C Apyroi cTOPOHEI, €C/IH CABMHYTH
C¢IEDY HA BEKTOD C PAlHOHAJBHBIMK HKOOPAMHATAMMN, TO BCE€ DALHOHAIL-
Hblé TOYKHM OCTAHYTCA DAIMOHAJNELHLIMH H HOBHIX He HoaABHTcA. CaemHeM
chepy Tak, uToOBl €IMHCTBEHHOH PAIIHOHANBHON TOUKOH OKA3AJACH TOYKA
(0,0, 0). Camoe npocroe ypaBHeHHe cQepsl, TPOX0LALIeH Yepes TAKYIO TOY-
Ky, — ato (x — R)* + 4° + 2° = R*. Kakwue emé Touxn nexat Ha cepe mpu
y = z = 0? Pemup ypasuenne (x — R)® = R®, uaiigém emé rouxy (2R, 0, 0).
Oua me panuoHanbHa, 3aHauMT, R MppanuoHathbHo. Base caMoe M3BecTHOE
uppanMoHaabHoe yieto R = 2, nonyuum npumep.

D3. OrBer: BepHO.

Buumem chepy ¢ medrpom O B Terpasup ABCD. Coenu-
HUM OTPE3KAMM TOUKM KacaHusa cdepbl ¢ BepIIMHAMH COOT-
BeTCTBYOLIEH rpann. Kaxgas rpade pasoObéTCA Ha TPH Tpe-
vroabauKa. Kak #aBecTHO, paBHBI ILIOMAAN TPEYTOJLHHKOB,
NPUMBIKAKIINX K OJHOMY pebpy. O9TH IJIOIIAAH M 3aOHIIEM
Ha péedpa.

Insa Tex, KOMY PABEHCTBO IJIOLIALeill HEeM3BEeCTHO, JOKAa-
s#eMm aro. IleficteutenbHo, nyeth Op ¥ Op — TOYKH Kaca-
aua rpased ABC u ABD coorBercrBeHHO, O — meHTpP cdephl.
Mockoasky O0p m OO0y nepneHINKYAAPHET AB, MI0CKOCTB
00p0O¢ Tome nepuenauryaapia AB. IlycTe oHa mepecexaer
npamyio AB B Trouke F. Torga OpF n OqF Toxe nepnesHKY-
asapasl AB. B npaMoyroasHEIX TpeyroasHukax OFOq u OFOp
kateTel O0c u OOp paBHBE KaK pafinyckl chepsl, THIIOTEHY3a
OF obmas, mo3aTomy paBHBI U aApyrue katetel: OpF = O¢F.
B rpeyroasuankax ABO¢ u ABOp ocHoBarue AB ofiee, ony-
IMeHHBIe Ha Hero BeIcOTE OcF n OpF paBHBI, 3HAYNT, PABHBI
¥ IJIOLLAJH TPeyroJbHHKOB.

Hy‘l‘b K pelleHH. Hnﬂ reomMeTpa eCTeCTBeHHO HCHKATDL He NpOoCTO YHCJA,
A MIOHIAAH KOHKpPeTHRIX turyp. O caedém sagaduy K Taxoi: pasburs kam-

AV IrpaHbk HA TPH 4aCTH TaK, yTo0Bl B COCEIHHX rpaHAXx OBLIH YaCTH OOH-
HaxoBo#i maomanw. Ho kak moramaTecs, 4TO cnenyeT HCNOJAE30BATE TOYKH
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KAcaHUA BIHCAHHON cdepsl, €cJH He 3HAeINb (DAKTA O PDABEHCTBE IPHMEI-
KaomHUX miomaaein? A mo aHAJIOTHMH ¢ OAOCKHM caydaeMm. Hago mocraBute
H PEIINTH MJIOCKYIO 3ajady (cM. sagauy CH) v mocrapaThed NMepeHECTH Me-
TOJ €€ PEUIeHHA HA TeTPasiap.

D4. OrBer: cymiecTBYyIOT, ,

Ilepauiii cnocof, Ecan uueno ¢ = \/E"fz PALUOHAILHO, TO
a=b=1+2. A ecin ¢ HPPALHOHAIBLHO, TO eV2 = \/ﬁﬁ'vz B
=2 A 2 palnMoHANBHO, TIOATOMY a = ¢, b = /2.

Bmopott cnoco6. Pacemorpum uncso ¢ = log, 3. Ecan ¢ pa-
TMHUOHAJBHO, TO ¢ = ‘g, e p 1 ¢ HaTypanbHble. 3 paBeHcTRBA

2
2¢ = 3 cnenyert, uto 2°F = 39, 3TO HEBO3ZMOMKHO, TAK KAK YHCIIO0
B JIEBOH YacTH 4€THO, a4 B Ipapoii — HeT. 3HAYHUT, ¢ Uppamni-

oHansHO. Toraa u b = 2¢ uppamuoHAIEHO. A \/’ib = (V2)* =
= 2¢ = 3. Urak, noaxoxsar a = V2, b = 2log, 3.

IIyTs K penmeHnio. 3aMac H3BECTHEIX HPPAIMOHATBHBEIX YHCEA JOBOABHO
MaJI, ¥ B IOKA3aTeJe X BHAETh JOBOJLHO HenpuBkiuHo. Pagn obecneuenus
HMPPAaIMOHANBHOTO YHC/a B MOKASATEIe CTOMT 0CHA0HTh YCJIOBHE W BpeMeH-
HO OTKA3aThCs OT MPPANHOHANBHOCTH B OCHOBAHWHA.

Kommentapuii. ake cunbHble MKOJBHHUKH DeIKO MOTYT OOBACHHTH,

V2 o
4To Takoe 2 . Dra sajaua — yjJadHsli TOBOA OGCYAHTH MPPAIIMOHANL:
HEIE IIOKA3aTesn.,

D5. Oreer: cymecTryer.
(9x+1)% -1
9
u (9x + 1)? 6yayr mmers Bup 10...0, mocse 4ero BEIYUTAHUEM
eOVHMIIBI M JeJieHNeM Ha 9 MBI CHOBA IOJYYHMM 4YHCJIO BHJIA

) 5

Hanpuwmep, . Ons x Buga 11...1 oba uuncna 9x+1

Ilyte k pemenmio. KpajgpaTuniil TpéxuleH HaMeKaeT Ha BO3BEJEeHHE
B KBajgpar. [locTaBHM BONpPOC: YHCI0 KAKOrO BHIA COXPAHAET CBOH BHI MPH
BO3BefleENH B KBaapar? Ouesnano, sto 10...0. Ocranoce npuaymMaThk, Kax n3
yucena Buaa 11..1 nonyunte uncnao euga 10...0 u obpatsoO.

D6. OreeT: MosxeT.

Pacemorpum mpaBUALHYIO NHPAMUAY, ILJIaBAIONIVIO BHHA3
BepmuHOi. IlycTs miomans eé 60K0BOI HOBEPXHOCTH paBHA S.
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Torga nmomans OCHOBAHHWS paBHa S - coS &, PAe & — Yroj Ha-
KJ0Ha OOKOBBIX rpaHell K ocHoBaHH0. Ilo yesioBuio moj sogoit
HaXOJUTCA YacTh MUPAMHUILI, MOA0OHAA UCXOMHOHN ¢ Koahhu-
uuenToM nogobus k = /0,9. Ilromans 60koBOI MOBEPXHOCTH
aroit wactu pasra k2S. IMockomeky 2k% — 1 < 1, MBI MOMeM
TAK BRIDPATBH YroJl & TAK, YTOOBI BHIMOJHAJOCHE HEPABEHCTBO
cos o > 2k% — 1. Ho Toraa 2k®S < S+ S-cos &, To ecThb 1O BO-
IO HAXOQUTCH MeHbIle TMOJOBHHBI MOBEPXHOCTH NMUPAMUILL.

IIyTek Kk pemennio. CHAYANIA XOUETCHA CKA3ATH, YTO TAKOE HEBOIMOMKHO:
BeJb y mapoobpasHoro adcbepra Haj Bojoil Dyjer aHINbL MajleHbKAs MIA-
nouka. Bnpouem, v kyba naonaaka 6yaer nobonbiie: Beh 0H K cepeiiHe
He pacmupsaercs, kak map. Cron, a novemy aficbepr Boobine AoiKeH BHAS
pacutupamsca WIH UATH POBHO, novyeMy Obl eMy BHH3 He cywambea?l Pac-
CMOTPHM HepeBépHYTYI0 nupamuay. Ho u v Heé Hag Bogoit Gyger Top4aTh
JMINE MJOCKHI Kycok BOMH3M OCHOBAHMS, a G0JALMIAA HacTh GOKOBOH no-
BeDXHOCTH OKa)keTcA noj ponoil. [lowemy ke 60npmana? Hy kak, Bege Go-
KOBafA [MOBEPXHOCTE GosbIle MIOLALKN OCHOBAHUA, W HAMHOrO, Aa emé 90%
(HJIH OKOMO TOrO) OT Heé — noj Bogoil. A nouemy, co6CTBEHHO, HAMHOIO?
JeficTBHTEILED, €C/H MHPAMHIY CILIKOIIHTE, TO H GOKOBAA MOBEPXHOCTE
Ovaer GIM3KA K IJIOMIANH OCHOBAHHA, 4 Belb YACTh €@ BCE e HaJ BOJOi!
A HY-KAa, DOCYHNTAEM AKKYPATHO...

D7. a) Oreet: moryT. Bonee Toro, ¢nuasl MoTyT 6BITH HO-
J06HBEI nboMy HepaBHOCTOpOHHeMY TpeyroasHEKY T. Ilo-
cTpouM npuMep. Bribepem B TpeyroasHuKe T JBe pasaudHbIe
cTopoHBI a u b. Bosbmém Takixke TpeyroasHuk U, mogobaerii T
¢ KoathdumuerTom %. Ipucrasum T u U apyr x apyry eTopo-

HAMH AJHUHBI @ TAK, YTOORI TPEYTOJBHHUKH HE JIEKANTH B OTHOH
njaocKocTH. Yepes aBe ¢cB0OOAHBIE BePIUHMHBI 9THX TPEYIroJb-
HUKOB NPOBEAEM NPAMYIO ¥ TapalJelbHO eff — eIllé ABe mpd-
Mble 4Yepe3d KOHLBI 001eil cTOpPOHBI TpeyroiabHUKOB. Ha atux
TPEX MpAMBIX GyayT nexars GoKoBble pébpa Ganku. Ceuenne
(cnun) Tako# GANKH ILJIOCKOCTHLIO, MapaiigensHoid T, gacT Tpe-
VroNbHHK, paBHbId T'; ananoruuso aus U. Caenas banky no-
CTATOYHO IJHMHHOI, ofecmeunM, 4yToOBI JBa TAKHX CIIHJIA He
nepeceKaJuch.

©) OrseT: He mosxer. IIpeanosoyKuM, YTO TAKHE CIIMJIBI II0-
JAYyYHINChL, PACCTOAHUA MeXAy OGOKOBBRIMH pEOGDAMM NPHU3MEI
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He Boasnie 1 (0HE He DOJbIIE COOTBETCTBYIOIIEH CTOPOHEI Tpe-
yroipHuKka Ha cmuiae). Bynem cumrath, uTo GoKOBBIE pEOpa
HAYT BepPTUKAJIBHO. IIpoBeiéM uepes BepIIHHLI DOJIBLIIErO CIIH-
JIa TPH FOPHBOHTAJNBHBIE IL10ocKocTH, IIyeTe BTOpad MIOCKOCTE
JeKHUT MeXAY MepBoil M TPeTheil 1 PaCCTOAHKAA OT Heé 10 ABVX
opyrux pasasl @ u b. Torjga eTopoHs! HOABIIOTO TPEYTONBHHKA
CTAHYT AUATOHAIAMH TPEX NPAMOYroabHHKOB. IlInpuHaa Taxko-
ro IpAMOYIOJIbHMKA PABHA PACCTOAHHIO MEHAY COOTBETCTBY-
omumMu 6o0KOBRIMEM péBGpaMH, a BRICOTHI paBHBEI a, b mw a + b.
Ho ecin IupHHA NPAMOYIOJbHHKA C BBICOTOI @ He fonemre 1,
a INWHA TUATOHAJH paBHA 2, TO a4 = V3. Ananoruuso b > V3.
Ho Torga BeICOTA TPETHEIO NMPSAMOYTOJIbHHAKA A + b > 2v3 > 2,
u TeMm Honee ero auarouans Gonwine 2. [Tonyuman npoTHBOpE-
yHe.

IlyTe & pemrennio a). 3agauya QPAKTHYECKH CBOIHTCA K TAKOH! MOMHO
M PACHOJOMMTL B MPOCTPAHCTEE ABA HEPABHLIX MOAODHEIX TPeyroJbHU-
ka ABC m DEF rax, uyrobwl npambie AD, BE u CF 6wau napaiienbHb?
Ecau Takoe BOSMOMKHO, TO, JBUTafd TPEYIOJBHHKH BAOJE HPAMBIX, HX MOHK-
HO COBMECTHTE XOTA OBl OJHOH BEPIINHOME, 3TO BLINOJAHO BOT € KaKOH To4Y-
KM 3DeHHA: eCJH, HAOOOPOT, CHAUANA DASMELIATh TPEYroAbHHKH, a4 TOTOM
MMPOBOAHTE NPAMEIE, TO Yepes ODIIYI0 BePIIHHY MOMHO IPOBOANTE IIPAMYO
B nofoM HanpapiaeEHH. A Helb3aA JH COBMECTHTE ABe BepmruHEl? Ho Toraa
CTOPOHEI OKAXKYTCA PABHBIMH, A Bellb TPEYTOJIEHHKHN JOMMKHL! OLITE He paB-
HEl... Jla, HO paBHLIE CTOPOHBI He 00A34HEl ObITh COOTBETCTEYIOUIHMH, TaK
YTO TaKoe COBMeIlleHHe He 3ampeniexo, cMm. aazaay Cl.

D8 Oreer: He BCceraa.

IIycTs Bce TpeyroabHWKH PABHOCTOPOHHME, U3 HUX 8 Ma-
JbLX CO CTOPOHOM 1, a TaksKe cpednull 1 60AbUION CO CTOPOHA-
mu 30 u 60 cooTBeTCTBEHHO. 3aMeTHM, UTO TepuMeTp Bosbio-
ro Ha 180 — 90 — 24 — 66 Goapine cyMMBl IEPUMETPOB OCTAJIb"
HbIX, Tak uTO 6e3 paspesa He yJacTcd TOJYIHTL PABHBIE CYM-
MBI mepuMeTpoB. Eciu paspesaTh Majbld HJIH CPeZHHH Tpe-
YrOIBHHEK, TO 00IIaA cymMMa IIepHMeTDOB YBEIHYUTCA Ha JBe
AAvHBI pa3dpesa. Ho pesaTs Hago no npamMoil (HHa4Ye He BBINA-
AeT OBA TPeyrojbHHKA), II03TOMY Jake B CpeJHeM TPeyrojb-
HHKE MaKCUMATBHEIH pazpes He pauuaHee 3(. Iroro He xBa-
THT, 4T00bI HOKPEITH pasHuny 66. Ecan xe pesars 6oabrioii
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TPEYTOJbHHK, TO €r0 YacTH HAJ0 MOMEeCTHThE B pa3Hble TPVYI-
nsl. PagHocts d nepuMeTpoB YacTeld paBHAa PasHOCTH KYCKOB
paspe3aHHOH CTOPOHEI, TO ecTh d < 60. 3HauuT, HAAO CYMETH
pasbuTe HADOD M3 CPeQHEro M BCEX MAJBIX TPEYrOJbHHKOB Ha
JBé TPYNNEI ¢ pasHoCThi0 MepuMerpoB d. Ho pasHocTs Mex-
Ay IePHMETPOM CPeJHEro M CyMMOH IePHMETDPOB MAaJblX yie
90—24 = 66, 1 TpH epeKNaTRIBAHNH OHA MOJKET TOJIBKO yBe-
JAMYHATECA. SHAYMAT, U IPH TAKOM paspesanuH Bacsa He cMoxker
Pa3IoEHUTL TPEYIOMBHUKH TpebyeMbIiM o6paszoM.

I[IyTe &k pemwennio. Ha nepesiii Barasajg Kamercsd, 4TO pa3pe3aTh BCeria
MOMHO! PACIIOJIOMHM TPEYroJbHUKH B paj U GyaeM ABHraTh NPAMYIO Ia-
pannensHo cebe camoii. Toraa ciaeBa W cIpaBa OT HeEé CyMMa NePHMETPOB
yacTeH MeHAeTcA HENPepPHIBHO H MOHOTOHHO, C/IeBa PacTéT oT HYJAHA, clpa-
Ba yORIBAET M0 HYJHA, 3HAYHT, TJE-TO NMEpPUMeTphl cpapHAKTCA. W Beé Om
XOpOIID, HO BOT PA3pessl JeJAT He HA TpeyrojibHuKH. Kamerces, 4To ato
TpefoBAHHE YNCTO TEXHUYECKOE, HO BEINMOAHHTEL €r0 H COXPAHHUTE MPH 3TOM
HeNpepeIBHOCTE He VIA8TCH.

[Ip1 BHEMATEJILHOM PACCMOTPEHHH ACHO, YTO NepHMeTD OTPe3aHHOro
TPEYroJBHHKA He MOXKeT OhITh OAM30K K HYNW. JTO 3HAYHT, 4YTO Nepexo
MEMHAY CATYAIIMAM ¢HET paspesas H ¢«ECTh PAsSpess NPOMCXOANT CKAYKOM.
H nepexnagsiBaHHEe TPeyTOJIBHMKA M3 OAHOH TPYNNR B JPYIYI0 A&ET CKa-
YOK CYMMBI TIEPHMETPOB. 3HAYHT, HENMPEPLIBHOCTH HET, H MOMKHO HA 9TOM
CeIrpaTh. PABHOCTOPOHHHE TPEYIOILHHKHN VI0OOHK! TeM, 4TO JAI0T MeHbInH
JMAMA30H U3MEHEHHA PA3HOCTH NEPUMEeTPOB YacTeii.

D9. Oreer: moxer, cm. puc. 92.
Ha pucynxe AL = AC = MB = MF = 1, a orMeueH-
Hble YIibl paBHbI. BeifepeM oTMeueHHBIH yroJa o TAKHM, 4TO

sino = H, CJeJ0BATeJbHO, COS Q& = 24 tga = i Toraa
= 1 B AR ¥ = 13 X T g TOTA

CE = ALcosa = 13, BC = ACtga = -, DN = MF = 1,

BN = MBsina = 1—2 IloaToMmy cTOpOHA IEeHTPANIBLHOTO KBaj-

patura AM = AB-MB = e
cos o

TAKOro KBaJpaTHKa, HETPYAHO Pa3JIOKHUTL KYCKH), & CTOPOHA

onucannoro kpagpara DE = DN —- BN + BC+ CE = g + % <

20 6
£ it 5= 2. HeTpyaHO M pasNoMUTE KYCKH YKABAHHBIM

1
-1= T (DIpomoaKHUE CTOPOHKI

1
06pa3oM: ZOCTATOYHO HAPHCOBATE KBALPATHK CO CTOPOHOM T
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Puc. 92

IPOAINTE €r0 CTOPOHE! M MOMECTHTh KYCKH THIIIEI B HYMKHBIE
YIJIBL.

IIyre k pemenuio. Kaxkercs paaymHpiM, 4ToORI YeThipe KYCKa Kaca-
JHCH YeThIpex cTopoH kKBajgpata. Ho pagnycw, npoBeéHHEBIE H3 TOYER Ka-
CaHUA, NePHeHAWKYIAPHB CTOpOHAM. [IPOTHBOIONOMHELIE KYCKH ADYT HA
JApyra He HAIIe3alT, 3HAYHT, paguycwl ciomarca?! Cron, a moyeMy Helb-
38 TNPHABHMHYTL KycKM nobnme Apyr ® ApPVry, Tar, 4rodbl OHH HE Ha-
neanu?! 3TH coobpaskeHNA M [IOMOrAIT NOJIYYHTE KOHCTPYKI[HIO HA Kap-
THHKe. HemoHATHO TONBKO, TOYEMY KBAAPAT NPH 3TOM yMeHsmures, Jlwo-
Ourenn anrefpel MOTYT BEIPASHTE CTOPOHY KBAADATA Wepe3 yroJa « B ob-
mem Buge: DE = 1 4+ tgo — sina + cose U cBecTH €€ K HCCAeJOBAHHUIO
noeefeHHA PYHKNMHY, 3HATOKH MATEMATHYECKOTO AHATH3A CPABY JKe 3aMe-
TaT, 40 DE npu manwix o 6amaxo & 2, HO mMeHpme 2: Belb COS @ MeHb-
me 1 Ha uJdeH mopANKA @, U 5TO YMEHLIIEHHEe He MOMET GBITH CKOMIeH-
CHPOBAHO PasHOCTRIO tg @ — sin o, Tak Kak ona umeer mopagok a°. Jlwo-
OHTelM HEPABEHCTE JoKaxkyT Gonbime: tgo < 1 npu a < 45°, moatomy
1+tge—sino+cosa = 1+tg ¢(l—cosa)tcosa < 1+(l—cosa)t+cosa = 2.
Hakosen, reoMmeTp NpoBeAéT pajHychl BEPXHEr0 H HHMHEro KYCKOB B TOUKH
KACAHHA, CIPOEKTHPYET MX HA NPABYIO CTOPOHY M 3AMETHT, YTO MDOSKIINH
nepekpeiBaroTcd. [JeHCTBATEILHO, LIEHTD HIKHETO KYCKA — 3TO JeBasd Bep-
IIMHA NeHTPATbHOTO KBAADATHKA, & BEDXHEro — IMpaBas, ¥ npu & < 45°
JIeBAA BEPINHHA BEIIIE NPAaBOI.
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D10 Orser: a), 6) Mmoxer.

a) Ilyvers gnuHa Kupnonya pasHa 100. PaceMoTpuM cTOnNKY
u3 nATH kKupnudeid Ha puc. 93. Cymma casuros 12 + 16 +
+ 24 +49 = 101 > 100.

[2-1

| T

| |1-z

Pue. 93

Ocrajock HPOBEPHTH, 4TO cTonKa ycToMumsa. Ilus atoro
Hafo yOeAUThCA, YTO MEHTD Macce M060# rpynnel BEpXHUX
KHDOHYed NPOeKTHPYeTCA HA CAeJVIOIMHHA KHDINY, TO eCcTh
UTO DTOT MEHTP CABMHYT OTHOCHTEILHO KHUPIIAYA MEHee 4eM
Ha 50. CaBur meHETpa Macc rpynlbkl pABeH CpelHeMY apH(pMe-
THYECKOMY CABHUIOB BXONAIIUX B Heé Kupnuuei. [lna Bepx-
HEero KHpnmu4ya 370 o4eBHAHO. [leHTpbl ABYX BepXHHX CABHHY-
Thl 110 TOPUBOHTANH OTHOCHTEIHBHO HEHTPa TPETHEro KHUpPIHUa
Ha 24 u 24 + 49 = 73, noaroMy MX IEHTP MacC CABHHYT Ha

244+ 73 - -
< 050. AHaJOrM4HO JJA TPEX BePXHHMX KHPIHYEH Io-
16 +16 + 24 + 16 + 24 + 49 145
ayvdaem - = < 50, a gna BepXHHX
. 4-124+3-16+2-24 49
YeThIPEX " < b0,

0) Iloxaxem DoJbllee: MOXKHO clle/laTh CTOIKY, I'Jle BepX-
HHAH KHpOHAY ﬁ}U],ET CIBHHYT OTHOCHTEJILHO HHIKHEro Ha nwoboe

paccroAaHue! ,H.JT..FI aroro ybegumcs, 4TO CyMMa rapMOEHYECKO-
1

1 1
ro psaga 1 + 2 = 3 + ... + = ¢ pocroM n craHeT DoJsbine Jir060-
i
ro Hamepés sajaHHoro uucia. JleficTBUTENBHO, pasobbéM Ty
CYMMY HA TDYNIbI:

(1)+(%)+(%+%)+(1+1+1§+1)+...




Haunnas c (% + i), NPOHYMEDYeM IPYNONLI 00 MOPALKY.

B i-it rpynne 2! cnaraemerx, He menbmux 211, nosromy cym-
1 a
Ma rpyiibl He MEHBIIIE é' a KOJIHYeCTBO I'pPyIIl pacTeT ¢ po-

CTOM 1. Ananoruuno HEeOrpaHHMYEeHHO PACTYT M CYMMLEI BHOa

1
l - l + 1 T L CasmuHeM Terneph KUPIHYM B CTONKE HA —,
2 4 6 2n 2

1 1 1
4’ 6" 777 2n .
ycToiauBocTh. LleHTp Mace k BepXHUX KHpNUueid CABAHYT OT-
HOCHTEJBHO CJIeAVIOIIero KHPOWYa Ha cpefHee apH(pMeTHye-

CHOe CYMMBI UX CIBHUIOB, TO €CTh HA

(k-%+(k—l)-__m+“+...+1-%) i

(caBUTHM mepedHcaeHbl cBepXy BHH3). IIpoBepum

k — g

OH Kak pa3 IpoeKTHpYyeTcsA Ha Kpail ciaeayiomero KHpPIH-
ya, Ecau yMeHBIINTE 6C€ CABHIHM, TO H CABHUI LEHTPA YMEHb-
IIATCSA, U KOHCTPYKIIUA cTaHeT yeToiuneoi. BribepeMm Tenepns
n TaKHM, 94TO0OBI CyMMapHBII cABUr Obln Oosnbllle, YeM HaM
HAA0. YMEHbUINM BCe CABHIM TAK, 4T0oObl CyMMAapHBI# caBUD
BCé emé Orn GosabIne, 4yeM 3agaHHOE yucao. [loxyuyum ucko-
MYI0 KOHCTPYKIIHIO. B uacTHOCTH, 4TOOBI c/les1aTh PACCTOAHHE
MeXJY NPOeKIHAMH HA CTOJ BEDXHEr0o M HWKHEro KHPIH-
yeil GoJybIle yABOEHHOM ANWHBI KHPIWYA, AOCTATOYHO B3ATH
n = 1024,

IIyTs k¥ pemenww. Pasbupasck ¢ yeTONYHBOCTBH) CTONKH, 0DHApYMHH-
BAEM, YTO MUHUMANLHO B03MONHbIE CABUTH (HA 2paruye YCTONYMBOCTH)
oBpasyIoT rapMOHHYECKHIt pAj

1 1 1 1
e

Janee HAJO NMOHATE, YTO CYMMBEI 3TON0 PHAA MOTYT NPMHHMATE JOCTATOM-
HbIe I HAC HoNbIINe SHAUCHHUA, XOTH YHCI0 CAATAEMBIX MOXET OKA3AThLCHA
HEOXHUAAHHO DONBITHM.

D117 Oreet: 45°, 45°, 45°, 225°,

Hyers B uernipéxyronsuuke ABCD yrast A, C, D pas-
HH «. Bepmuasl A 1 C npuragnexar 'MT, u3 koTopeIx oTpe-
sox BD sugen mog yraom o, a aro I'MT, kax uaBecTHO, cocTo-
HT H3 ABYX PABHBIX AVT oKpyKHOCTeil. Ecau 661 A 1 C nexanu
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o OHY CTOPOHY OT npaMoil B, To OHH NpHHAATEKATH GBI
ofpHO# nyre, n Torjga 6e1 nomanaa ABCD camomnepeceKaach.
3raunt, A u C HAXOOATCA TO PA3HBIE CTOPOHEI OT MPAMOI
BD. (9T0O HY¥HO AOKA3bLIBATh, MOCKOJbKY YETHIPEXYTOJbBHHK
MOKeT ObITh HeBbIMyKJIbIM.) [Tockonsky AC | BD, paccros-
Hudg ot C u A no npamoit BD pasauyHbl (MHAYE cTOpOoHBI AD
n CD 65111 661 paBHELI). Bes orpanuyennsa obIIIHOCTH CUHTAEM,
yro A Onmxe Kk BD, uem C.

ObozHauuM yepea A’ TOUKY, CHMMETPHYHYIO TOUKe A oT-
HocHTeJbHO npsmoit BD. Ilockoneky AA' | BD, npamsle AA’
u AC coBnajaimoT, U, KpoMe Toro, ua Touku A’ orpesox BD To-
Je BUJeH 1of yriom o. Onsako A’ He cosnagaer ¢ C. Caenosa-
TenbHo, A’ — BrOopas Touka nepeceuenus npamoit AC ¢ gyroit
I'MT, Ha xoropoil nexur C. Takoe BO3MOKHO, TOJBKO KOTIa
raxgaa ua ayr Goasme 180°, a orpeakn AC u BD He mepe-
CEKalTCH, SHAYNUT, YeThIPEXyrolbHUK ABCD HeBHIYKJBIA,
a < 90°, ZB > 180° (cM. puc. 94).

Puc. 94

3amerum, uto LA'CB = /A'DB = /ADB. 310 3HA4YUT, YTO
yrusl A’'CB u BDA paBHBI 1 00uHAK080 opueHmuposansi. Ilo-
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BTOMY M3 HepHeHAMKYIsapHocTH A'C m BD cieayer mepreH-
murynapHocTs CB u DA, to ects TpeyroibHHK CKD paBHO-
OegpeHHBIN OPAMOYroabHEIH (3eck K — TOouYKa nepecedeHus
npameix AD u BC). 3gauunr, a = 45°.

3HaueHume o = 45H° gelicrBuTesbHO peanmnayercs. Hocra-
TOYHO B3ATh OCTPOYTOJbHBIA TpeyroabHuUK ACD ¢ yraom D,
paBHBIM 45°, um paccMoTperh ero oproumeHTp B. Yernipéx-
yroasEUK ABCD umeer Tpu yria mo 45°.

Ilyre k pemennio. CyTe 3agaun B Bonpoce «Kak Taxoe momeT GuITh? »

Kakg Tonepko mofiMéme u obfocHyenls 4epTeés, OTBeT MOXKHO OGyAeT HailTh
MHOTHEMH cHocobamMH.

D127 Orset: Moer.

Paccmorpum mpumep ua 3agauu C25. Mel He BUIHM Bep-
mWHH U3 ToY4KH 0 — meHTpa KOHCTPYKIHHA. YyTh-4yTh OTOABH-
HeM Bce KMpnuud oT O Tak, 4yToObl OHM IEepecTAld KAcATh-
cs ApYr APYra, HO BEPIIMHBI HO-TPEeMHeMYy He OLIIM BHIHBI.
Ecan BRITYCTUTE JIVY M3 HEBUINMOIT ReDIIMHEI OTHOTO KHUPIIH-
ua K Touke O, TO OH YyHpPeTcA B HEBHAMMYIO 3afHION CTEHKY
APYroro KHpmuya. 3HAYNUT, 9TH KHUPIHUYN MOXKHO COEIHMHHTH
B0Jb JIY4a MHOrOYT'OJIBHOH IIepeMBIMKOH, HeBuaumMon ua O.
Teneps HETPYAHO TMOCTPOUTH 5 MepeMbIueK Tak, uToObl 6 KuUp-
nuyeil CoeIUHHINCH B OJJMH MHOTOVIOJBHHK (OH, pasyMeeTcs,
fymeT HEeBRIMYKJIBIM).

Iyt & pemennsw. Haes aHanoruysa npuMeHénHOM B 3aga4de B33,

D13’ OtseT: morna.
Hanpumep, U3 nporpeccuu

142, A+vHL (VD5
TpH TAKOH 3aMeHe MOJYUYHTCH MPOTpPeccHA
vZ2-1, (VZ-1)%, VZ2-1)%,

TeticTeutensro, 0 < V2 — 1 < 1, mMo3TOMY BCe YJIEHBI BTO-
poii mporpeccHH ToxKe Jexar B HHTepBase or 0 go 1. C apy-
roif CTOPOHBI, BEIYUTASA COOTBETCTBYIOIIHE WIEHEI TIPOTPEeCcCH
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(1+v2)"—(V2-1)" (rae n HEYE€THO), BUIUM, UTO MMOCJe pac-
KpBITHA cKoOoK mo 6mHOMY HelOTOHA B3AMMHO YHHYTOMKATCH
KaK pa3 Te cjaraeMble, B KOTOpbIe v 2 BXOAHT B HEUETHOI cTe-
nenu. A Te ciaraemele, B KOTOpbIe V2 BXOLHUT B YETHOM CTEme-
HH, LeJble, I0ATOMY W 3alMUCAHHAA BhINE PA3HOCTL — IeJI0e
uuen0. DTo U 03HAUAeT, uTo (V2 1)" — npoGHas yacTs YHCIa

A +v2)".

IIyte x pemrenuio. Eciu ucKaTs npumMep, To yAoOHee HCKaTh ABe TO-
CTeTOBATENBHOCTH CcTeneHeil. 3aMeTuM, 4TO PA3HOCTH COOTBETCTBYIOIINX
YJIE€HOB AOJKHBEI OHTE HeleIMH! TYT MOMHO BCIOMHHTH NPHMEDHl TAKHX
uucen a, 9to a” + ﬂ—l,, uesoe MpH Beex i, IIoAX0AAT conpA;KEHHBIe KBaApa-
THYHEIE MppanHoHanbHocTH. [lpeBpaTnThL ABE TAKME NOCHEAOBATENLHOCTH
B IpUMEp — 80 TeXHHKH!

D147 Oteer: He 06A3aTENBHO.

PaccmoTpum MHOrouseH x2 + (xy — 1)2. Bee ero sHauenus
HEeOTPHUIATeJIbHbI, HO HYJIA CPEeIH HHX HeT, TAK Kak o6a KBaj-
paTa He MOryT OfHOBpeMeHHO OwITH paBHEI (. C apyroii cro-
POHBI, JI000e NOJIOHKHUTENbHOE 3HAYEHHE 0 MOMKHO IIOJYYHTE,

BaﬂBx:ﬁ,y:%.

IIyTe k pemennto. EcIH HAll MHOroWIeH IPHHUMAET OTPHIATENBHEIE
3HAYEHHA, TO BBHAY HeNpeDEIBHOCTH 00A3aH NPHHATL W HyJieBoe. 3HAYHT,
€C/M [PHMep ecTh, TO O0JACTE 3HAYEHHWH AoJXHA OwiTh (0, +o0). IMomdo-
SHUTeJABHOCTE ofecneunmM, NpocyMMupoBaB KBaapatel. Ho kak uabexarn
Hyna? Tonbko 3anperus Keagpatam ofHoBpemenHo oBpamatsca B 0. Io-
CKOJTBKY CYMMa NPHHHMAET CKOJIb YIOAHO MaJble 3HAYEHHS, KBaIPaThl
ToMe., 3HAUMT, KAMABIA M3 HUX moxer ofpamarsea B () (MHaye npumep
He MHHUMAJLHEI). MHEOMKecTBO Hynell kKBajpaTa — 3TO KpDHBaf HA ILIOC-
KocTH. Ecnm keajpaToB aBa, TO KpUBbLIe He JOJKHEI epeceKaThes. Pac-
CMATPHBAA TOYKH CO cTpeMANHMUcA K 0 3HAUeHUSAMH MHOTOYJIeHA, BHIHM,
49TO H KPHBEIE DOJAXOAAT K TOYKAM Beé Gnuxke u GuHike, a 3HAYHT, Heorpa-
HAYeHHO NPpHOINKAITCA APYT K Apyry. IIpuMepsl TAKHNX KPHBRIX: rpaduk
W ero acHMITOTa, CKAMEM y = _ H X = 0. PeannaoBaB TH JBa PABEHCTEA

KaK PABEHCTBO HYJII0 MHOTOWJIEHOB, IOJAYIHM OPHUMeD.

D15. OrBer: He obazaTenbHo. BriumiemM B KBajgpaT deThl-
péxyronbHAK Ges napajieIbHBIX CTOPOH TAK, YTOOBI OHA €ro
CTOpOHaA pasbuiia Ha yacTH obe IeBhble KJIeTKH, BTopas — obe
BepxXHHe, TpeTbA — 00e mpasele, YeTBEpPTad — 00e HHIKHHE.
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IIpognAM mapsl MPOTHBOIOJIOMKHEIX CTOPOH M0 MepeceueHus.
Tenepr kBagpaT NOKPHT ABYMA YIVIAMH, IIPH 3TOM HET KIeT-
KH, OeJHKOM TOKPLITOM oanmmM yraom. Orpesas JuIIHee, mpe-
BPATHM yIJbl B TpeyroasHHKH. Ha puc. 95 npuBenés npumep
HMCKOMOI'0 YeTHIPEXYIrONBHUKA W TPEYroJTbHUKOB HA KJeTda-
To#f OyMare CoO BCHOMOraTeJbHBIMHM KJETKaMH pasMepoM
0,25 x 0,25.

|
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| | J i |
. / ' .
il [ | '
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| [ . [
| L e | 1 | |
L ¥] 1 PLl)
IRy NN |
HNAEEEER J_ |
] ] 1
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i 1 |
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[ e
1 i "“"-1__'___“ |
+— | |
Puc. 95

IIyrs & pewennio. Kax MoxeT ObITh, 4TO HH OJHA KJETKA HE IMOKDHITA
neaukom? Vakue Mecta — Bepiunam KBagpara. Eciu TpeyronsHHUK NOKphI-
BAET TPH BEPHIMHEI, TO B CHJIY BBINYKJIOCTH OH MOKPHIBAET ONHY KIETKY.
3HAYMT, TPEYTOJLHUKM MOKPLIBAIOT IO Nape BepimuH. Eeam 3ro naps! co-
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CceJHHX BEepIIHH, TO KAKOII-TO TPeYroJlbHHK [NOKPEIBAET LEHTD KBAJAPATA, &
TOrAa ¥ KI1eTKy. OcTaéres caydail, Korja TpeyroJbHEHKH MOKDBHIBAIOT IADBI
NpoTHBOMONOMELX BepmuH. Torga oun ofa MOKPHIBAIOT HEHTDP M Depece-
KAKTCA [0 YeThHIPEXYTIOAbHHEKY, KOTOPHI HI OQHOH KJETKH He NOKDBIBAET
IIeTHKOM. B atom ‘IBTHpéKYPDﬂbHHKE napsl TPOTHEONOIOMHHEIX CTOPOH He
napananenenbHbl. A BOT TeNeph YiKe, OTTANKHMBAACH OT YeTRIPEXYTOABHHKA,
nocrpansaem npumep. [IpogonseHus cTopoH MOryT NepeceKaThCd OYeHb
JajieKo, HO HAM-TO 4YTO — MeCcTa Ha NIOCKOCTH xpatut! MomxHO B Booﬁme
BMECTO TPEYTOJBHHKOB YIVIBEI PACCMATPHBATL. ..

D16" Oreer: He obsasarensuo. Konmpnpumep. Ilyers mpo-
rpeccus HauMHaeTrcd ¢ uyucen 2, 1010. Eé pasnocts 1008 pme-
aureda Ha 16. Yucno ¢ cymmoit nudp 2 npencraBiasgeTcs Kak
cymMa AByX creneHeld uuciaa 10. Cremenn uwmcen 1, 10, 100
u 1000 umeror ocrarsu 1, 10, 4 u 8 mo moxaymo 16, ocrans-
Hble cTeneHH gaioT octatok 0. Ecam 510 uMemo — ujaeH mpo-
rpeccHH, TO OH HOJKeH maBaTh octaTok 2 (mod 16). Taxoi
OCTATOK MOXKHO MOJYYUTH JUIIL ABYMA crmocobaMu: 1+ 1 uan
10 +8, oru coorBetrcrByioT uncaam 2 u 1010, 3gauuT, pyrux
ypceN ¢ cymMMoi nmudp 2 B nmporpeccuu Her.

Ilyre k¥ pemrennto. B nwoboil nporpeccuy ¢ gByMA NAHHBIMH 4JIeHAMH
a H b 3aBeJOMO COIEDKHUTCA MEHLIIAA POrPeccHs, I'ie d H b — IBa NepBEIX
yneHa. 3agada, O4€BHAHO, CEBOAMTCA K PACCMOTPEHHK TOJNBKO TAKHX NpO-
rpeccHii. ¥ 106HO HCKATh KOHTPNPHMED ¢ CYMMAMHE OHG(D, KOTOPBIE BCTpe-
qanTcA peako. [lonsTKa pacecMOTpeTs Yncaa ¢ cyMmmoi nudgp 1 KOETpOpH-
Mepa He AaéT: ecau mporpeccus Haunnaerces ¢ 10" u 10™, To eé passoers d
paeaa 10™ — 10*, a cpean uncen suga 10™ 4 nd saBefoMO ecTh eCcTh emie
cTerneHs AecATEH, Hampumep 10°™ % = 10™ + 10™ *d. Ha aroit nonsiTkn 3a-
NOMHHM TOJBKO, YTO BCE YWiEHbl IPOTPECCHH OJIFKHBI HMETh OJHHAKOBEIR
OCTATOK MPH JeleHHH Ha d.

PacemoTpum Teneps cay4ail, xorja a u b umeror cymmy nudp 2, Yne-
Jla TAKOrO BHJA NPEJCTABJAAITCA KAK CyMMA Jdeyx cTeneHeH NeCATKH, BO3-
MO HO OOHHAKOBEIX. COOTBETCTBEHHO, OCTATOK CKJANLIBASTCHA M3 OCTATKOB
TaKHX cTeneHei, ITo MOXeT NOMEIIATE NOJVHATE KAKOI-TO ocTaTOK GecKo-
HeuHO MHoro pa3? TolsKo eCcaH ocTATKH GONLINNX cTeneHeH GYAYT He TAKH-
MH pasHOOOpasHEIMH, KAK AiaA mankix. Kak rakoro nobutsca? Hanpumep,
caenats d cTeneHbio uyucia 2 mam 5: Torma Bce GoJBIIMe CTENEHH AANYT
ocratox 0.

D177 Oreer: MmosxHo. Pacemorpum Kpyr auamerpa 1 1 06mb-
eIMHEHHE JBYX ONNCAHHEIX BOKDYT HErO KBAaJPaTOB, OTIHYA-
omuxcd noBoporom Ha 45° IlonyumTes BOCEMHKOHEYHAs
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Puc. 96a Puc. 966

sBesfa. OTKUHEM OT Heé 4YeThIpe CephlX TPeyrojJbHUKA (CM.
puc. 96a). Ocranercsa Oenasa hurypa, eé niaoiaik paBHa MJ0-
maau ksaapara. Kpyr mexur B aroit dhurype u xacaercsa eé
rpaENNEl TOJBKO B YeThIPEX TouKax. HeMHOro ciBHHEM Kpyr
Baoas Bexropa PQ. Casunyreiit kKpyr ocranercs B durype u
OyaeT KacaTbCA TOJBKO €€ cTOpOoHBI PG B Touke S. ITO ocTa-
HETCH BEPHBEIM M [ocje HeDOJBIIOrQ yBeJIHYeHHS CABHHYTOTO
Kpyra roMoTeTHeil ¢ meHTpoM B Touke S. llocKonbKY yBeaH-
YyeHHbIH KPyr He Kacaerca AD, To JBa TEMHBIX TPEYTrOJbHHKA
MOXXHO COBIMHHUTH NMepemeiikoM BHe Kpyra (cm. puc. 966). OT-
pesxeM or kBagpara ABCD nonydenHyio TéMuyio Gurypy. Ona
TOKPOET Mapy OCTABITHXCHA CEPBIX TPEYTOJBHUKOB, B KOTOPBIX
JIEHKAT He NOKPBIThIE OCTATKOM KBAApATa YACTH YBEJIHYEHHOTO
Kpyra.

IIyTs K pemeHHio. Y3Koe MecTo — IIMpHHA KBaaparta. M3-a3a atoro cHa-
Yana KaxeTcda, 4YTO TAK Pa3pe3daTh M MNOKPBITE HEBOIMOM(HO! Bellk CaMOe
¢IKOHOMHOE ¢ pAcCOOIOMeHHe KPpyra B KBajpate — KOHIEHTDHYECKOe, KDPVI
BBLIE3ET 38 'PDAHANY KBAJpaTa B HeThIPDEX MeCTaX, M IJA HX NOKPRITHA IMPH-
AeTcA oTpesaTh oT KBajparta 4 kycka. [loToMm noaumMaemM, uTo KPyr MOMHO
CABHHYTH Tak, 4ToObLl OH BHUJIE3AJ 38 IpDAHHILY JHInbL B AByX mecrax. Ho

M TYT KayeTcs, UTO NPHAETCA OTpe3aTh oT KBajpata 2 kycka. Hakomrell
JOraJbIBAEMCH COEJJHHHUTD JBA KYCKA NepeMbIYKOii.

D18. Oteet: Haiigyrca.
a) ITyere maomaas ouiis pasda 201. Torga muomamgs Biu-

402
CAHHOrO KBAJPATA paBHa — - > 121. HapucyeM BHYTpPH IHIL-
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bl KBAAPAT €O cTopoHO#M 11 Tak, utobbl mMeHTPBI KBajpaTa
u nunnel copnanu. Ilposeas nmo 12 paspesoB, napajijie/IbHBIX
CTOpOHAM KBaapaTa, pazofbém kBaapar Ha 121 xkycox 1 x 1.
MBbIC/IEHHO CKJeHM KYCKH [IMILL] BHe KBAAPATA B OAHY LEHT-
palbHO-CHMMETPHUYHYIO ((urypy. Pazobvém ary durypy
40 paspezamu yepes HeHTP Ha 80 paBHBIX KYCKOB (3TO MOJKHO
C/IeIATH, BpaIlafd AWaAMeTp, — OPH 9TOM ABA KycKa GUTypHI,
OT/eJIEHHbIE 3THM H IIpeAbIAVIIMM IMaAMETPOM, OCTAIOTCA paB-
HBIMHM, a MX IJIoIaAk HeNpepeiBHO Bo3pactaeTr). Bcero Ham
xBatuyao 64 paspesos.

6) Ilyers maomiages nunisl pasaa 400. Torga nromans Brou-
003

6 3
CAHHOT'O MTPABIJIBLHOTO MECTHYTONBLHUKA paBHa ——— > 296,
iy

Hapucyem BHYTPHM THIIIEI NMPABAJLHBIN MIECTHYTOJILHHUK
naoutazyu 296 tak, yroObl €ro LEHTP H LEHTP IHLIILI COBIA-
au. OTMeTHM BEepIIHHEI M TOYKH HA CTOPOHAX MIECTHYTONh-
HHKa TAK, 4T0oOBl Ka)kjasa cTOpoHA pasduinack HA T paBHBIX
vacteli. Ecoiu npoBecTH paspesbl, NMapajieilbHBIE CTOPOHAM
IeCTHYTOJNBHHEKA, Yepe3 Bce OTMeYeHHBbIe TOYKH, TO INEeCTH-
VTONBHUK pa300heTcA HA pABHEBEIE TPABWJIBHBLIE TPEYTOMBHH-
k. Beero ux 6 - 72 = 296, nuomanes kakgoro pasHa 1, a
BCcero paspesoB 3 - 15 = 45. MuicieHHO CKJIEHM KYCKH ITHIL-
bl BHE MIECTHYTOJbHHMKA B OAHY LUEHTPaJbHO-CHMMETPHYHYIO
tdurypy. Pazobsém oty durypy 52 paspesaMu yepes LMEHTP HA
104 paBHBIX KycKa. Becero Ham xBatuiao 97 paspesos.

IIyts k pemwrenmio. Kaxerca onTUManibHBIM PE3aTh KPYr AHAMETPAMH
Ha PaBHBIE CEKTOPLI, HO TOTJa paspesos A0MHO OLITE He MeHee N /2. Ecte
e11é, KoHeyHo, ofmuil cnocof: pesaTk NAPANIETbHBIMHA OPAMBIMHA HA PAB-
HoBenuKMe yacTH. O roguTtes ana duryp moboit dopmer, Ho Tpebyer N —1
pazpeaa. Bot ecsii On1 v Hac GBI NPAMOVIONBHHE, ero Oa1 MOKHO OBLIO pe-
34Th BAOME M nonepéx... [lorogure-ka, a Helb3s JH CKOMOGHHHMDOBATE! BBI-
peaaTh U3 KPYra NpAMOYFOABHHE, A OCTABIIVIOCA YACTE PE3aTh ODMIHM CIIO-
cofom? [lpasna, paspessl NPOXOAAT cpaay no o0eMM YACTHAM, HO 3TO MOMKHO
MTHOPHPOBATH (CUYMTATE PA3PE3aAHHYIO YACTh CKJeeHHONW obparHo). M kera-

TH: PA3pedbl M0 AHAMETPAM MOMKHO DPHMEHHTb H K 1000 NeHTpaibHO-
cHMMeTpHYHOH urype.
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Pa3gaTouHblii MaTepHuaJ

dauartue 1. MHoro He maao, uiau MHHMEIE IPOTHBOPeYHA

Ha ogny yammky BecoB KAAASTCA NATH AECATHKOMEEYHLIX MOHEeT,
a Ha APYyryw — DaBHAA [0 MACCe [Ma4dka CTOA0LIADOBLIX KVIIIOp.
ByayT nu Becwl B paBHOBECHH?

3anauva 1.1. Mosxuo nu uncna 1, 2, 3, ..., 100 paabure va napw (uéTHoE,
He4y#THOE) TAK, YTOOLI BO BCEX MmApax, KpoMe oaHoi, HeuéTHoe ¥Hea0 GBI
6onemie YéTHOrO?

Sanaua 1.2, [Tnomaas npamoyroasauka — 1 ks, am. Moser au ero
nepuMeTp OrITh Gosbine 1 KM?

3anaua 1.3. Yuennrens apodu yeenuuwan Ha 1, a 3HAMEHATENs — Ha
100. Moruia 11 apofb yBeanauThes?

3anaua 1.4. CymMMa DoJM0KHTEeNLHBIX Yncel Bonbie gecatu. Mosker au
CcyMMa MX KBagpaTos ObiTh MeHbmie (0,17

3anaga 1.5. Aca, Baca u Bacs ygacTBOBAIM B HECKONBEMX [IAXMATHRIX
Typaupax. Morno ou cnyunThes Tak, uro Acs saHsga MecTo Bhime Bacwu
Oonee yeM B nosoBHHE TYPHUDPOB, Bacs sauan mecto Beinie Bacu Gonee uem
B OOJOBHHE TYpHUpoR, a Bacsa sanan mecro Beime Acu Toxke Gosnee gem
B NOJOBHHE TYPHHPOR?

3apaua 1.6. Moryr 1 u cyMMa, 1 [IPOM3BEJeHNE HECKOJbKHMX HATY-
DANBHBIX YHCEN GBITL pABHBIME 997

3anaua 1.7. B nnpke 10 cunaueil BriHeCIH HA ADEHY HA PYKaX 10 UUp-
KaYyKe, KAXKJAA Jerde Toro, Kro eé Héc. [loroM »TH IMpDKAYKH VHECAH ¢
APEHEl KAXKIAA Mo cunady. Mormo oM CIyYuThECA, YTO

a) KaXKAAA MEPKAYKa HecJa chiada jerde cebs;

0) HeBATHL M3 3THX [UPKAYCK Hecau cuaavell jnerue cebn?

3anaua 1.8. MoxHO IH B KBAADAT CO cTOPOHOH 1 NIOMECTHTE HECKOMTLKO
HellepeKPhIBAIIINACH KBAPATOB
a) ¢ cymmoii nepumerpos 100; 6) ¢ cymmoit naomaneii 1007

3anaua 1.9. Hexoropoii GupMoii pyKOBOAAT ANPEKTOP M TPH 3aMECTH-
rensa. Kakaerit Mecan aupextop cobupaeT saMecTHTeNel Ha COBelIaHHe H
opeAnaraeT HOBBIM cnucoK 3apnaar aad ceba u aamectureseit. Ilpu atom
3aMECTHTEJH IOJIOCYIOT 34 MJIH MPOTHE CIHCKa (a4 JUPEeKTOp He roJiocyer).
HagecTHO, UTO 3aMECTHTENE TOJOCYET 34, €CJH JHYHO €ro 3aprniaTa yBe-
JHYNBAETCH M HHUYBLA 34PNJATA He yBeJHUYHBaeTcAa B Dodbinee uMcio pas,
HHA4Ye OH rojiocyeTr nporus. Peumenue npuHumaercs DOJIBIIMHCTBOM TOJIO-
coB. Moxer nu gupexTop AofuThes, yrobel ero aapruata crana B 10 pas
Gonpme, yem OBLIA, 8 BCe 3APIJIATEL 3aMECTHTEIeH YMEeHbIIHINCE He MeHee
yem B 10 paa?
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3anaua 1.10. a) B nprnoprosoii TasepHe nupatsl Bo6 u HeaH cocrasa-
JIMCh B H3TOTOBJEHMH M yHoTpeb/leHHH KpeNKHX HAMHTKOB. Bob maroTosun
KOKTeilIs M3 poMa M JkuHA, a MBaH cMeman BoAKRY ¢ mopteeifHom. Ha-
BECTHO, 9TO POM Kpende BOAKH, a AKuH Kpende nopreeitHa. Hayrpo Hsa-
HY 6BI0 MuHOrOo Xy;e., OH nogoapesaer, 4YTO €ro cMech OKA3AJAChH Kpemye
koxTelina Bofa. Morno nu rakoe cayuurbea? ([lpumevanue: kpenocmb —
MO npoyenm cnupma 8 CMeci.)

6) MMeerca Apa goMa, B KaMJaoM 0o ABa nojgsesja. Jumsnbr gepaxar
KOIeK ¥ cobak, IpHYEM 101 KolleK (OTHOIIeHHEe YHC/Ia Komek K ofmemy
YHUCAY KOLIeK H cofaK) B NepBOM MOALe3le MepBoro joma Honble, YeM 008
KOlIeK B [epBOM MOgBe3de BTOPOro A0MA, a4 N0JA KOLIeK BO BTOPOM IOABL-
eafe mepBoro qoMa Gonbine, Yem A0JA KOWIEK BO BTOPOM IOABE3fe BTOPOro
noma. OQDASATENBHO JIM SOAA KOIIEK B NepBOM JoMe GoJbIne ZOMM KOIIEK
BO BTOPOM gome?
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3anarue 2. Ilouck nepedGopom

— Ané, Baca, y Mena mamusa saranoxal
— Te1 gBepuei xnonHyTE npobosana?

— Ila.

— A IBOPHHKAMH MOIIEBEJIHAAT

— Ia.

— A minHB nonHHaza?

— Ha.

= Hy TOorjia A He 3Hak...

3anaua 2.1. CymmecTByer 1M TPEX3HAYHOE 4MCI0, Kotopoe B 20 pas
BGonbme croeit cyMmmel nungp?

3amawa 2.2. Ha rpanuue KBaJpaTa OTMETHJIM TPH TOYKH, COeAMHMIH
HX OTPe3KaMH M [0 HHM paspe3ajH. B peayabTaTe KBaJpaT PACHAJCA Ha
yeTsipe TpeyroasHuKa. Kakoe Hauboskniee uncno U3 aTHX TPeyroJbHHKOB
MOT'YT OKA3aTLCH PABHBIMH?

damaua 2.3. Paccrasste uncna 1, 2, 3,4, 5,6, 7, 8, 9 B Tabauny 3 x 3
TaK, YTOOBI CYMMBI UHCeN B JIOHOM DHAY M3 TPEX KABTOK (0 BepTHKAIH,
TOPH30HTAIN MAH JHArOHAJH) OBLIH OJlMHAKOBLI.

Jamaua 2.4. B pag caesa HanpaBo JIeHAT KAPTOMKHM € HAJNHCAMM
«Omuns, «[IBa», «Tpu», ¢Yerwipes, «Ilarbs, ¢lllecTbs, «Cembs, «Bo-
cembs, «Jlepares. Ilers noguepkHyn [eBAThL pasHBIX OYKB, N0 OfHOM
B KAMXI0H HAATHCH. 3ATE€M OH MOMEHAT MECTAMM IABe Kaproyku. Morau am
B Pe3yJLTATE BCE MOAYEPKHYTHIE OYKBLI PACHOMOMHTLCA TAK, UYTO KaXKAas
crnenyoman cnpasa 6VIET CTOATE B ANDaBHTE AANBINE Npegsayvieii?

3apmaua 2.5. Jlan mectnanaveerii Homep: 123556. He menss mopamxa
uupp, paceraBbTe 3HAKHK AeiicrBuil u ckofkK Tak, yToGE B peayabTATE NO-
ayuunocs 100,

3apmaua 2.8. Haitnure sce pemenus pebyca IIE x PE = BOP,

3amaua 2.7. Ilera na meckonsxo ner muaame Bacmu, Ho B 2012 roay
KaMI0MY M3 HHX HCIONHNIOCE CTOABKO JIET, KAKOBA CyMMa (P ero roja
poxaenusn. B xakom roay poguica Ilers, a B kakom — Baca?

3amaua 2.8. Ha ueTnpéx MoHeT ofHA (GANLIIUBAR — OTIHYASTCA TIO
Becy (HO HEHM3BeCTHO, B KAKYIO CTOPOHY), & OCTAJNBHBIE BECAT OJMHAKOBO.
Kax HaiiTh GalpIIMEKY 34 ABa B3BCLIMBAHHA HA BECAX C ABYMHA HAINKAMMU
Ges rups?

Sagaua 2.9. MoxHo au Ha KaeTuaTyio Hocky 4 x 4 nocraBuTh depas,
ABYX KOHeil M ABYX nafed Tak, 4robsl Kaxmasa purypa nobuia poBHO OIHY
ApYryio H ObLIa modHTAa pOBHO OAHOM Apyroin?

3amaua 2.10. CymecTByer J1# jecATH3IHAYHOE YHCJIO, Y KOTOPOTO mep-
Bafd cJeBa UHdpa paABHA YMCIY €IMHHIL B 3AlMCH 3TOr0 YUCIA, BTOpAA —
YHCJIY ABOEK, TPEThA — UYHCIAY TPOEK, YeTBEPTAH — YHCIAY YETBEDOK, ...,
JeBATAA — UMCIY AEBATOK, AECATAA — YHCIY Hyneii?
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3anarue 3. [IpeoxoaeTs MHEPUHIO MBILLIEHHA

— Bort He seaéT: noa Hoswii rog
NOJIHA XO[HJ [0 Jecy ¢ TONopoM,
HO TAK M He HAIIEI HADAMEHHYIO BJIKY...

3amaua 3.1. B IByX KOLeJBKAX JIeMAT B MOHETHI, IPUYEM B OJHOM
KOMIEJBKE MOHET BABOe Goabile, 4eM B ApyroMm. Kak Takoe momxeT GbITh?

3amaua 3.2. Tpu uYeloBeKA C CYHAYKOM XOTAT MEePeNpPABHTHCA depea
pexy. Jlogka BMemnaer Tpéx YeNOBEK MIM JABYX YENOBEK M CYHAYK. Bepa
B TOM, YTO CYH/YK THMKEMbIN, IOrPY3NTh €70 B IOJKY H/IH BLITAITATEL H3 Heé
MOMKCHO TONBKO BTpoéM. Kak UM BCé-TAKM BCeM NMepenpaBUTLCH, HE OCTABHE
H CYHAVK?

3amaua 3.3. B pag soinucaHnl Yernipe uucia, nepsoe pasuo 100. pn
JeeHUHN NepBOr0o YHeida HAa BTOpPOe, BTOPOr0 — HA TPeThe, TPeThbero — Ha
YETBEPTOE B YACTHOM MOJYYalOTCH NpocThie yueaa. MoryT i Bee aTH TpH
MPOCTRIX YHea OHTE pARTHYHBIMHE Y

3anaua 3.4. [IpopesxbTe B TETPaJHOM JMCTKE ALIPY, B KOTOPYI0 CMOTJIH
DBl TIPONEATH BBl CAMH.

3amaua 3.5. HapucyiiTe mecTHyroNbHHK H, MPOBEIA NPAMYIO Yepes ABe
€ro BEPIINHEl, OTPEKETE OT HETO CEMUYTOJBHHEK,

3amaua 3.6. YuuTelr NOIOMKKI Mepe] YIeHHKOM Pa3BEéPHYTHIA JHCTOK
M CTIPOCHJ, CKOMBKO KPYKKOB HA HEM BHAHO. « TpH», — OTBETHJI VUEHHK.
Yuurens mOJOMHI TOT JKe JHCTOK Nepel APYTHM YYeHHKOM W 3aJaj TOT
;e sonpoe. «CeMbe — oTBeTHa yueHuK. 06a oreeTnan BepHo. Tak ckonbKo
BCET0 KPYKKOB HADMCOBAHO HA 3TOM JHCTKe?

3agaua 3.7. Kak MOMHO M3 MIECTH COHYEK CJOMKHTH 9€ThIDE TPEYTOJdb-
HHKA €O CTOPOHO B OAHY CHMYKY KAMABINT

3azaua 3.8. Kak 3apA3aTh HAa BepéBKe BOT Ta-
KOl y3en (CM. PHCYHOK), €C/IH, B3ABLIKCHE ABYMSA
PYEaAMH 3a KOHIIEI B'E!péBKH. MBI HEé MOMeM HX OT-
OycKaTs?

3amaga 3.9. YacTHOoe ABYX uHCces paBHO UX cymme. MoxkeT au oHO GRITH
PABHO €IIé W WX MPOU3BELeHUI0?

3apaua 3.107 IIpuaymMaiiTe IIeCTHYTOJLHHK, KOTO- 3
Phlil HelTb3A PA3PE3ATEH HA ABA YeTHIPEXYIOILHHUKA. 1

3anaua 3.11° a) Kak MOMKHO pA3MECTHTE YeThIpe 1
miaockHe OykBel T (cM. PHCYHOK) B OHH CJI0H B KBAA-
paTHO# KopobKe co cTOpoHOR 67

6) A KaK MOXHO DA3MECTHTE 3TH e YeThIpe GYKBBI
B KBazpaTHoil KopoOKe MeHBIIEro pasmepa?
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3anaTne 4. Peqykuusa u pasMuHKA

Hmelo :xeraEme KYOHTE JOM, HO He HMEH BOBMOMHOCTH.
HMmew BOAMOIKHOCTE KVIIHTE KO3Y, HO He HMel XeJaHHuH.
Tar IOYCTE e HALIM BOIMOM(HOCTH COBINANYVT C HAIUMMH smenaauaMu!

3anmaua 4.1. a) Kneruaraa nocka 7 x 7 pacKpalleHA B NIAXMATHOM I10-
pPAAKE TAK, UTO YIMOBhIe KIeTKH Oenble., PaccraBsTe Ha Heil 3 naAbl Tak,
9T00bI OHM MODHIH BCce He3aHAThIE YEDHBIE KJIETKH.

6) Kneruatas aocka 19 x 19 packpainesa B NIAXMATHOM NODAJKe TAK,
YTO YrioBeIe KIeTKH Oenbie. PaccraBere HAa Heil 9 najgeit Tak, 4Tobbl 0HK
nobHIH Bce He3aHATHIE YEPHBIE KIETKH.

B) Knetuataa gocka 19 x 19 packpameHa B IIaXMaTHOM TIOPAAKEe TaK,
9TO YyraoBele kjaeTkn Oensle. PaceraBpre Ha Helt 10 nageit taxk, urobel oHH
mobuIK BCe HeRAHATHIE (etble KJIETKH.

3amaga 4.2. PaspexkTe pDaBHOCTOPOHHMH TpeyrolbHWMK a) Ha 4;
6) ga 16; B) Ha 25; r) Ha 1000 MeHBIDUX PABHOCTOPOHHHX TPEYTOJBHHKOB
(He oBA3ATENBEHO OJAMHAKOBRIX).

3amauya 4.3. Yersipéxneruuii CéMa yMeeT IHCATh TOJBKO HIHGPLI 4 1 7.
HorakuTe, YTO OH MOMET HANHCATE YHCH0 ¢ nwboi cymmoit nudp, 6onb-
mredt 17.

3amaua 4.4. a) Hailigure takoii HaGop U3 NATH MHPb, 4TO0KI JJIA KAMKI0
nenoit macesl o 1 o 31 r MmoxkHO 661710 BRIGPATL OAHY MM HECKOJLKO FHDbL
Habopa ¢ Takoil cymMmmapHOiH Maccoii.

6) Haitgure Takoil HaGop W3 mecTu rHpek obime# Maccoil 60 r, yrobk
ana xaxnaoll memoi macceer or 1 go 60 r moxkHO 6HIMO BEIGPATE OOHY HIH
HeCKOJIBKO rupk Habopa ¢ Takoll cymmMapHoil Mmaccoii.

3anauqa 4.5. a) Cnoxxure 3 goMuHEOmeK 2 x 1 kBagpar B x B Tak, 4To6k!
He OLLTO TOYEK, TA€ YITOJKAMH COMPHKACANNCE OBl YETHIPE JOMHHOIIKH,

6) To »e anA npaMoyronsHUKA B x 16.

B) MOsKHO I TAK CIOMHTE TPAMOYTOALHEK 8 X 607

3amaua 4.6. JokaxuTte, uTo AaA qi060ro n > 5 paBHOCTOPOHHHI Tpe-
VTOIBHHK MOYHO PA3DE3ATh H& 1l MEHBINIHX PABHOCTODOHHHX TPEYTOMLHH-
KOB.

Bamaua 4.7. a) OrmeThTe Ha NJAOCKOCTH 6 TOUEK, KOTODLIE HEIb3d a3a-
YepKHYTE OBYMA NpPAMEIMM, HO Jio0kle 5 U3 3THX TOUYEK TAK 3AYEPKHYThH
MOMKHO.

6) OrmeThTe Ha mockoeTH 10 Toyek, KOTODEIE HEIb3A 3AUEPKHYTEH Tpe-
M# NPAMBIMA, HO Ji06kie § M3 AUX — MOXKHO,

B) OrMeThbTe HA NJICCKOCTH 85 TOUEK, KOTOPLIE HEJIL3A IQUEPKHYTH Ae-
BATHIO NPAMBIMH, HO N0be 54 U3 HUX — MOMHO.

3anaua 4.8, Ects apyxuanreynnie Bechl. IIpu B3BeIIMBAHHWH I'DY3a THPH
MOMHO KJACTE HA OZHY WM Ha obe 9amu BeCOB.

186



a) Hafinnte HaGop M3 4eTHIPEX 'MDb, KOTOPBIMH MOYKHO YDABHOBECHTH
moboit rpys nenoro seca or 1 go 40 r.

6) Haiigure HaGop u3 natH rups o6uium Becom 100 r, KOTOPEIMH MOXKHO
VPABHOBECHTH Ji000i rpys nemnoro seca or 1 go 100 r,

3amaua 4.9. a) [IyremecTeeHENK Npuexan B rocTHHERNY. Jener y Hero
HET, HO €CTh 30JI0TaA Henodka u3 7 3eeHseB. OH JOTOBOPHICH NIATHTE XO-
3AHHY 10 OJHOMY 3BeHY KaKamlil aens — HuM Gonbmie, Hu Mexnsine, Kakoe
HAaNMEHBINee YHUCJI0 3BEHBLEB HANO PACKDBITE, YTOOR TaKHe MJIATEXH GBLIH
BOSMOMKHEL Bee T qHeit? (XoaauH MoXeT 1aBaTh cIavy paHee HOJYyYeHHBIMI
3BEHbAMH. )

0) Ta me curyauusa ansa uenodku ¢ 23 apeHbaMH ¥ gHAMH. [JocTaTO4HO
M PacKpbIThL ABa 3BeHa?

B) Ta ke curyanus AnA eno4sku ¢ 24 apeHsAMHA ¥ AHAME. [locTaToqHO
1 packpeiTs aBa 3sena? (Ilpu packpuwisanuu 3sena yenovka pacnadaemes
H@ mpu Kycka: do 36eHa, NOCcae 38eHd UL caMo 38eHO.)

3anaua 4.10. Ects 64 MOHeTE IBYX pasiH4YHbLIX BECOB, MOHET KAMKIOTO
peca nopopHy. Kak Ha yanieunslx Becax 6ea rMpb TApAHTHPOBAHHO HAWTH
iBe MOHETHI pa3Hozo Beca He Honee ueM 3a ecTh BapelIHBAHHN?

187



3andaTHe 5. ¥3KHe MecTa
HTO HAM MeELIaeT, TOT HAM DOMOMET.

3apaua 5.1. Cronbkumu cnocobaMu MoMHO QUTYpY, H300paIKEHHYIO HA
PHCYHKE, PadpesaTh [0 'PAHUIAM KAeTOYeK HA 4) IPAMOYTrOIbHHKH 1 x 5;
6) npamoyronsEAKE 1 x 77

3apaga 5.2, a) [pa nATH3HAYHHIX YHACJIA sanrHgpoBann ciopamu ¥ 3KHE
1 MECTA (rar obmvYHO, 0OJMHAKOBEE NHA(PLE 3aMEeHHJIN HA OJWHAKOBHIE,
pasunie — Ha pasewuie). Ilapa wudp (He obasaTensHo cocegHnx) obpasyer
Gecnopador, ecnn nesas uugpa Gonbine npasoit. Morno M B MCXOIHEIX
yncaax He OrITh Gecnopagros?

6) To ke, ecnn moayunauck cnosa ¥Y3KOE u MECTO.

3agaua 5.3. ¥V Bacu ectes ABa KyOMKa, HA KaMAYID T'PAHb KOTOPBIX OH
XO4eT HAMHCATE oauy Ha nubp ot 0 go 9. Moxer 1 Bacsa Tax HAPHCOBATE
OHGPE HA TPAHAX, YTO0E OJMYUHICH +«KAJTEHIADDS
a) Boibapas ognH KyOHK MW BHOHpasA ABa KyOHKA M NPHCTABIAA HX
ADPYT K ADYTY, HA BEDXHHX FPAHAX MOKHO 661710 681 MOonyuUnTE TI060€ UHCTO
or 1 zo 31;
0) BriOupas npa KyOMKA M IPHCTABIAA MX APYr K ApPYrY, HA BeDXHHX
rpaHAX MOXEO 65110 GbI NOAYUHTE J1006VI0 KoMBuaanuio ot 01 go 317
(ITepesépuymyio uugpy 6 Heab3a ucnoabzceams kKak 9, a yugpy 9 —
‘wax 6.)

3anaua 5.4. MoHO 11 PASPE3ATE KBAADAT ) HA TPHUANATHYTONLEHUK M
NATE NATHYTOALHAKOR; 0) HA TPUAUATHTPEXVTOIBHUK K TPH JAECATHYTOIb-
HuKa?

3amaua 5.5. Kak nocaaurh JeBAThL JepPeBLEB TAK, YTOOLI MOAYYHIOCH
10 npAMEBIX PAZOB M0 TPH JEPEBA B Kaxxaom?

Janaqa 9.6, Pemunre pebyc
A+4+0H+OH+OH +0H+ OH + OH + OH + OH = MBI

(kax 0OmIYHO, pa3HBIe OVKEBl O3HAYAKT PA3HBIE MHQPBI, OJHHAKOBBIE —
OJMHAKOBBIE).
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3anaua 5.7. a) Mosuo nu ofoiiTH KOHEM BCe KIeTKM AocKH 4 x 4, KpoMe
ONHON yraosoii, nofeBAB HA KA oil KieTke posHO oaun paa? 6) Momxuo
a1 TAK 060HTH BCE KJAETKH TOCKH 4 x 47

3anaua 5.8. a) Mosxkuo au npejcrasute 2012 kak cymMMy nAaTH HATY-
paNbHBIX CHATAEMBIX TAK, 94To0Ll Bee ucnonsbaoBanHble Mudpsr Guiam paa-
amuHE? 6) A KaK CYMMY IDecTH TAKHX CJIATAEMBIX?

3amaua 5.9. IlerA BaAN AecATh NOCAEAOBATE/LHBIX HATYPAJILHBIX 4H-
CEJI, BATTMCAJ X APYT 3a APYrOoM B HEKOTOPOM MOPANKE H HOMy4ra yuciao P.
Bacs Baan ofMHHAJILATE TOCAEL0BATETRHEIX HATYPANBHEIX YHCE, 3ATTACAN
X JDYr 3a APYroM B HEKOTOPOM Hopsafke u noayumn guciao V. Mormo nu
cayunTeed, 9T0 P = V7

3amaua 5.10. a) Mo)KHO H BCIO MOBeDXHOCTE KyDa OKJIEHTL Tpemsa Gy-
MaMHBIMH TPeyroJbHUKaMi Ges HanoxeHuit? 6) A 4eThIpbMA TPEYroJbLHH-
ramu?
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3anarue 6. Ocaabaenue ycaoBmi
Jlyqine cHHHIIA B PYKAX, YEM KYPaBias B Hele,

3amaua 6.1. a) [IpugymaiiTe TPH pasNMHYHBEIX HATYPANBHEIX YHCJA TAK,
9rolBl Kam/J0e AeIHJIOCE HA PASHOCTE ABYX ADPYTHX M BCE PA3SHOCTH OBLIH
pasnuunsl; 6) To e, Ho Bee yHuena Gonswme 100; B) To ke, uto B 1. (6), HO
BCe PA3HOCTH MeHbIIle CAMOT0 MAJIEHBKOrO M3 UMCEe.

Banaua 6.2. Pasnoskute 999 opexos Ha YeThipe KYUKH PAsHOro pasme-
pa, HO TaK, 4To0H! JH0LIe ABe KYYKH OTJIHYAIHCh He DoJiblie yeM HA YeThIpe
opexa.

3amaua 6.3. MoxHO 11, He OTPHIBAA KAPAHAALIA OT 6YMATH M HE NPOBO-
AA JHHWH JBAXALI, HADHCOBATE M300PAXKEHHYIO HA PHCYHKe QUIYDPY, eCIH
MepeceKkaTh yie HADUCOBAHHLIe MuHUM Heansa? (Kacarwes mMomxHo.)

3amaua 6.4. MoxHO M paspesaTh KBAJpPAT Ha [BA MEHLIIMX MHOrO-
VroNbGHMKA Tak, Y4Tolbl OTHOIDEHME WX IJomajaeil GhLM0 He MeHBINE JBYX,
A OTHOIeHHe nepumerpoB — He Goabme 1/27 (I'paEKla MHOTOYTOJIRPHHKA
nonxHa BITE 0dHOL 3aMKEYTOHR TOMAaHOMH. )

3anmaua 6.5. TTogcraseTe B 3HAMEHATENH BMECTO 3BE3I0UEK PA3JIMYHBIE

HATYDAJBHEIE quc.ua, 4TO6RI paBeHCTBA ObLIN BEDHBIMHE:
1 1

a) -+ -=- +
IF ] li
O+l 1 o2 i 2
* * * *
3a.mma ﬁ.ﬁ. Cnoxure Ha quupéxxneTquux dHurypok,
KAK HA DHCYHKE, TAKYI e Gurypy, Ho ¢ KjeTkaMu Gonbioe-
ro pasmepa.

3amaua 6.7. 2° = 256 = 128 + 64 +32+16+8+4 + 2+ 1 + 1 (3zecs
BCE JenuTenH uyucaa 256 BcTpeualoTcA POBHO MO pasy, NOBTOPAETCH TOJb-
ko 1). Anamoriusro 2" npegcrasnserca B Buae cyMmel n+1 cBoero nenurens
¢ nosTopoM caaraemoro 1. Menoaesays Taxkoe npeacTaBleHMe, IPHIYMaiTe
YHCI0, KOTOPOE MOMHO NPEeJCTABUTL B BHE CYMMBI

4) IecATH ero pasiHYHBIX JenHTemneil;

6) cTa ero pasaMYHLIX AeJUTENeH.

3anava 6.8. OTMeTETe HA NIOCKOCTH INECTE TOYEK TAK, 4To0BI Ha pac-
crosauu 1 or Ram,uoﬁ HAXOOHIHCE DOBHO TDH OTMeé4deéHHbIe TOUKH.
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3anaua 6.9. a) Jaum 16 ogunaxkoeslx mo Bugy moner. HaBecTHO, uTO
cpeil HUX eCTh POBHO ABe (hanblUMBbIe, KOTOPhIE OTANYAIOTCA OT OCTalb-
HBIX N0 Becy (HACTOAL[Me MOHEeThl PABHBL II0 Becy APYT APYry, H ¢ajablun-
Bbie MOHETH! TAKIKE PDABHLI [0 Becy Apyr apyry). Kak pasgenwTts Bce MOHe-
ThI HA [iBe PABHLIE 110 BECY KYYKH, clienaB He Gosiee TPEX B3BeIIMBAHUI HA
yamreyHsIX Becax Oes rups? 6) Ta ke zagava gna 14 MoHer.

3amaga 6.10. PasbeiiTe KBagpaT HA TPEYrOJILHHKH TAK, YTOOLI Ka)-
[bIf TPEYTONBHHK I'DAHMYKJ POBHO € TPEMA APYTHMHA TPEyroJbHHKAMH M0
OTpPe3Ky HEeHYJEeBOH AJIHMHEI.
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3anarue 7. KoHCTPYKIMHM B KIACCHYECKOH reOMeTPHHU

Mena HayuUAH CTPOUTL IMUDPKYJIEM M JHHeAROH —
OTJIMYHO, MOHAY B cTpoMTENH!

Bamaua 7.1. B yeTHIpEXYroIbHHKE €CTH HE MEHee TPEX PABHBIX CTOPOH
M JABe naphl paBHBIX yruios. O6saarenbHO MU aT0 poMG?

3anaga 7.2. Touxky T BEyTpH TpeyroibHHKA ABC HAa3Z0BEM payuoHa.ib-
MO, ecaH Bee yraul TpeyrodeHUKos ABT, BCT n ACT uaMepaioTca pann-
OHANBHLIM YHeJaoM rpaaycos. lokaskure, 4TO eCnu B OCTPOYTOJNBHOM Tpe-
VIOJMbHEKE ECTh PAMOHAILHAS TOYKA, TO TAKHX TOYEeK B HEM He MeHee
Tpex.

Banaua 7.3. [Ipamasa pasduia TpeyrolsHUK HA MEHbLINHH TPEYTOIBHHK,
o o6HLIH HCXOMHOMY, W 9eTHRIPDEXYTOJBHHE, CHMMETDPHYHEIH OTHOCHTENb-
Ho cBoeil auaroHann. [loxamuTre, 4To HCXOAHKI TPEYTONEHHK TPAMOYTOIE:
HEI,

3apmaua 7.4, JlokaxuTe, 4TO MAOIIALL BREIIYKJIOrO YeTHIPEXVTIOJIBHHKA
ABCID He NpeBOCXOIHT —;—{AB -CD+ AD- BC).

3amaua 7.5. ¥auuKa BhICAJWINM HA IJATO B BH-
ge Oveeel T (cM. pUMCYHOK), OKPY#EHHOE NMPONACTBHY
NOCTOARHON MIMPHUHE! 5 M. ¥ Hero HATUITHCE ABE Jér-
KHe JoCKH AnuHoil 4,8 M kaxjgaa. Kak eMy ycrpours
YCTONYMBEIN MOCTHK Yepe3 NpOoNacTh, eC/IH 3aKPenuTh
MJIH IPUAABMTE KOHIEl JOCOK HeueM?

Banaua 7.6. Bapor MioHXrayaeH YTBEpKA&€T, YTO OH LMPKYJIEM M JIH-
Helikoil paszbua NpAMOYroALHEIH TpeyroasHuk ¢ yruom 30° Ha JBa MeHb-
IIAX ¥ NPOBEN B OAHOM M3 HUX MeJHAHY, & B APYIOM — MAPA/LIeNbHYIO el
6uccekTpucy. MoryT nu cnoBa 6apoHa ORITE Npasaoi?

3anaua 7.7. Kamnas us auarodaneil pasdnBaer 4eTeIPEXYrOAbHHK HA
ABa paBHOOeApPEHHBIX TpeyroabHHKa. O0A3aTeNBHO IH AHATOHANH NepreH-
OHKYAApHBI]

3anaua 7.8. B npamoyroansiom TpeyronsHHke ABC nva karerax AC
u BC p3aTe Toukd P u @ coOTBeTCTBEHHO TAK, uTo LPBC = %Z ABC u

ZQAC = %éBAC. Ortpeaxu AQ u BP nepecexatorcs B Touke T. Moxkamnre,
uro TP = TQ.

Banaua 7.9° B yernipéxyronsauke ABCD /A = 85°, /B = 115", AD =
= BC. CepeanHHBIe NepIEHIHKYIADE K croporaM AB n CD nepecexatores
e Touxe M. Haiiaunre S MAB.
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Py6opukarop

. MHo20 He mano

6.4, 7.5, A2, AT, A8, All, Al2, Al8, B4, B9, B11,
B17, B19, B32, C2, C4, C10, C15, C24, D6, D10,
D15.

. Houck nepetiopom

6.10, 7.2, 7.3, 7.7, 7.9, A3, A9, Al10, Al4, Al5,
Al17, A24, A26, A30, A31, A32, A34, B5, B12, B16,
B20, B21, B23, B24, B29, C7, C12, C14, C19, C21,
C26, C27, D4, D11.

. IlIpeodoaemsb uHepyUI MblUWAEHUS

1.7, 1.106, 5.6, 7.3, 7.5, A2, A6, A7, Al3, Al9,
A20, A21, A25, A33, A38, B3, B22, B25, B26, B2T,
B29, B31, B34, B35, B44, B46, C2, C10, C20, C25,
C217, C30, C32, D5, D8, D12, D13, D14, D15, D17,
D18.

. Pedyxyus u pasmunka

1.106, 2.10, 7.2, 7.4,7.7, 7.8, Al, A8, Al8, A21,
B6, B8, B9, B10, B14, B15, B17, B22, B40, B41,
B45, C3, C5, Cs6, CT7, C9, C11, C12, C13, C15, C20,
C26, C30, C32, D3, D5, D7, D9 , D10, D12, D14,
D18.

. Y3Kue mecma

2.2, 2.4, 2.6, 2.9, 3.2, 3.10, 6.3, 6.10, 7.5, A3, A4,
AT, Al12, Al5, Al18, A23, A24, A26, A28, A31, A32,
A35, A37, A38, B1, BT7, Bl1, Bl4, B16, B20, B25,
B30, B43, B44, B46, C1, C5, C6, C13, C14, C19,
C21, C23, C26, D8, D9, D15, D16, DI17.

193



6. OcaabaeHue ycaosull
2.9, A4, Ab, A6,A10, A16, A22, A29, A36, B4, B13,
B15, B23, B28, B32, B33, B36, B38, B46, C4, C8,
C17, C22, C24, C30, D4, D6, D13, D15, D16.

7. F'eomempua
2.2, 3.7, 3.10, 3.11, 5.4, 5.10, 6.8, 6.10, A5, A6,
A8, A10, A16, A22, A24, A31, B1, B2, B3, B6, B8,
B12, B15, B18, B27, B30, B33, B34, B37, C1, C2,
C4, C5, C15, C21, C23, C25, C26, C27, C28, C31,
D2, D3, D6, D7, D8, D9, D11, D12, D17, D18.

8. Kax maxoe moxem Obimb?
1.2,1.3,1.4,1.5,1.6,1.7, 1.8, 1.10a, 3.1, 3.4, 3.5,
3.8, 3.9, 7.1, A4, A27, A28, A32, A34, A35, A36,
A37, B2, B19, B21, B30, B37, B38, B42, B46, C29,
C31, D11, D14, D16, D17.

9. Hwu, 20e yoobree
1.4, 2.1, 2.5, 6.5, A9, A17, A30, B5, B7, B8, B12,
B21, B32, B39, B40, B42, B43, B46, C10, C16, C19,
C29, D2, D13, D14.

10. Buicmampuaail snaxomoe
1.10a, 4.4, 4.7, 4.8, 7.1, 7.2, 7.6, 7.7, A29, A33,
Bl1, B18, B36, B37, B38, B40, B41, B45, C6, C24,
C26, C28, D1, D6, D13, D18.

11. IToemopaemocms
2.7, 4.18, 4.2, 4.3, 4.568, 4.6, 4.9, 4.10, 6.2, Al,,
A36, B6, B14, B16, B176, B43, B45, C29, C30.

12. Cummempuu, cdéuzu u nosopombi
1.1, 2.3, 2.9, 4.1a6, 4.5a, 6.8, A5, All, Al3, Al9,
A22, A29, A30, A31, A38, B3, B16, B24, B26, B34,
B36, B37, B39, C11, C18, C23, C31, C32, D1, D17,
D18.

194



ABTOpBI 3amau

3amady HECKOJIBKHX ABTOPOB OTMeYeHEI Kypcusom. Bouab-
IMUHCTBO HCIOJAB3OBAHHBIX B KHHIe 3alav JAaBHO W 3aciIy-
JKEHHO CTaJ MATeMaTH4YeCKHM (OJbBKJIOPOM HJIM BOCXOLAT K
"Hemy. Ux obrrumo myGnukyior 6e3 yKaszaHHMs ABTOpPOB. JTO,
OQHAKO, He II0OBOJ YMAJ4YMBATHE 00 aBTOpAX, KOI'ZAa OHHM H3-
BecTHEI. IIpolne Bcero y3HaTh CBOHM coficTBeHHEIe 3agaqn: 1.7,
1.10a, 2.2, 2.4, 2.6, 2.9, 3.3, 4.3, 4.5, 4.7, 4.10, 5.1, 5.2,
5.4, 5.8,5.9,6.1, 6.2, 6.4, 6.5, 6.6, 6.9, 6.10, 7.2, 7.3, 7.6,
7.7, 7.9, A2, AT, A8, A9, A10, Al2, Alb, Al6, A17, A21,
A22, A23, A24, A28, A29, A30, A31, A32, A33, A34, A35,
A36, A37, B4, B5, B7, B8, B9, Bll, B12, B13, Bl4, Bl15,
B16, B18, B20, B21, B24, B25, B28, B29, B31, B32, B36,
B37, B38, B39, B40, B41, B42, B43, B44, B45, B46, C6, C7,
Cc8, C9, C11, C12, C16, C18, C26, C30, D3, D6, D7a, D8,
D13, D15, D16, D17. IIpyrux 3ajay ¢ M3BECTHRIM ABTOPOM He
TAK MHOI'O, HO 3aTQ HOYTH BCE — JHEeMYY KHHEL:

A. Apmanyes: D18;

A. M. Barunkos: DI1;

M. 'apdnep: C10;

M.JI. I'epsep: C13;

A.B. I'pubaaxo: C32;

B.M. I'yposuy: 3.5, DI;

P.T. Menodapos: 4.1, Cl14;

A A. Bacaascrui: D11;

M. Havuncrui: A38;

T.B. Kaszuywtha (Kapasaesa): B35, C31;
A.A. Kanenv-Benos: B22, B34, C25, D12;
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K.A. Knon: 3.11, A3, A4, Bi156;
A. K. Kosaavdxu: 1.106;

. IO. Kyaneyoa: A26;

C.B. Mapkeanos: C23, C25, D12;
B. B. IIpouseoaoes: C21, C25;

A. Hepaun: Db;

H.B. Packuna: B43;

A. Pybun: D2;

H_II. Cmpeaxosa: B30;

C.H. Toxapes: 3.9, A18, B10, C19, C22, C24, C2T;
B.A. Ypnaposckuu: A25;

3. ®pudman: DI;

A.B. Xauvamypsan: 5.6;

. A. Hlanosanos: 3.2;

A IO. Ssnun: C24.

Cnacubo aTMM aBTOpam, a TAKe TeM HeHM3BeCTHBIM, KTO
COYMHHJ (PONBKIOPHBIE KEeMUYKHHBI]
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Cnucok nureparypsl H Bed-pecypcos
1. Baunkos A. I1., Baunkos 10. A. I'comempuvecrue zada-
yu Ha nocmpoenue. M.: MITHMO, 2020.

2. IManosajsos A.B. Kawx nocmpoumv npumep? M.:
MITHMO, 2019.
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2019.
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Crucok BeG-pecypcoB
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