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PABOYAS TTIPOTPANG
no MATEMATUKE (reometrpusi)
g 9 ximacca

JIsiceHok BajeHnTuabl HUuKo1aeBHEI

Pabouas nmporpamma coctaBieHa Ha OCHOBE IPUMEPHON IOCy1apCTBEHHON
MIPOrPaMMBI 110 T€OMETPUHU
JUTst 0011Ie00pa30BaTeIbHbIX MIKOJ (0a30BBIN YPOBEHbD):
[TmanupoBaHue COCTaBIEHO HA OCHOBE MPOTPaMMBbI IS 00111e00pa30BaTeNbHBIX YUPEKICHHH,
coct. bypmucrtpora T.A., 2014 1.
YueOuuk: ['eomerpus 7-9, aBropsl: AtanacsH JI.C., byry3zoB B.®., Kanomnes C.b. u np.,
n3a.-Bo «IIpoceemenue», 2017 r.
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INOACHUTEJIbHAS 3AIINCKA

Hacrosmas nporpamma 1mno reoMeTpuu At OCHOBHOW oOlieo0pa3oBarenbHONM MIKONIbl 9  Kiacca
COCTaBJIeHa Ha OCHOBE (henepasbHOr0 KOMIIOHEHTA TOCYAAapCTBEHHOTO CTAaHAApTa OCHOBHOTO —OOIIETo
obpazoBanus (nmpukaz MOuH P® ot 05.03.2004r. Ne 1089), nmpumMepHBIX MporpamMMm II0 MaTEMaTHKE
(mucemo JlemapraMeHTa TOCYJapCTBEHHOM TONWTUKKA B oOpazoBanmu MuHoOpHayku Poccum ot
07.07.2005r. Ne 03-1263), «BpeMeHHBIX TpeOOBaHMI K MHHHUMYMY COJEpPXXaHUsS OCHOBHOTO OOIIIETro
obpazoBanus» (mpukaz MO P® ot 19.05.98. Ne 1236),_npumepHOil mporpaMMbl 00111€00pa3oBaTeIbHBIX
YUPEXKIACHUN IO reoMeTpuu 7-9 Kiaccel, K ydeOHOMY Komruiekcy misa 7-9 kiaccoB (aBroper JI.C.
Aranacsan, B.®. byry3os, C.B. KagomiieB u np., cocraButens T.A. bypmuctpoBa — M: «lIpocemienue,
2008. — c. 37-39)

JlanHasi mporpaMMa KOHKPETU3UPYET COJEp:KaHue MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHIapTa U AaET
MpUMEpPHOE pacrpesiesieHue Y4eOHbIX 4YacoB MO0 pa3/esiaM Kypcea.

Llenp u3ydeHus:

= OBJIQJeHHEe CUCTEMON MaTeMaTH4YEeCKUX 3HAHUW U YMEHUM, HEOOXOIUMBIX ISl NMPUMEHEHHS B
MPAKTHUYECKOU JIEATETbHOCTH, U3yUYEHUs CMEKHBIX JIUCIUILIAH, TTPOIOJDKEHUS 00pa30BaHus;

"  HHTEUIEKTyaJibHOe pPa3BUTHe, POPMUPOBAHNE KAYSCTB JTUIHOCTH, HEOOXOIUMBIX YCIIOBEKY JIJIS
MTOJTHOLICHHON JKM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTb MBICIIH, KPUTHYHOCTH
MBILIJIEHUS, WHTYULMS, JIOTUYECKOE MBIIUJIEHUE, JJIEMEHTHl QJITOPUTMHUYECKON KYJIBTYpPBI,
MIPOCTPAHCTBEHHBIX MIPEICTABICHUN, CIIOCOOHOCTH K MPEOJIOTICHUIO TPYIHOCTEH;

= (¢opmupoBaHUEe NMpeACTaBJIeHNA 00 UIEIX U METOJaX MAaTEMAaTUKH KaK YHUBEPCAIBHOTO SI3bIKA
HayK{ U TEXHUKH, CPEACTBA MOJICTUPOBAHUS SIBIICHUM U MPOIIECCOB;

® BOCHUTAHHE KYJIbTYPhI JIMYHOCTH, OTHOIICHUS K MaTEMaTHUKE KaK K 4YacTH OOIEeYeIOBEUECKOM
KYJIbTYPbl, IOHUMAaHUE 3HAUUMOCTH MAaTEMAaTUKH I HAYYHO-TEXHUYECKOIO IPOrpecca;

* pnpuoOpeTeHHe KOHKPETHBIX 3HAHWW O MPOCTPAHCTBE U MPAKTHUUECKH 3HAYUMBIX YMEHUU, (op-
MHUPOBaHUE S3bIKA OMUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA, AJS Pa3BUTHS MPOCTPAHCTBEHHOTO
BOOOpaXE€HUS W WHTYUIIUHU, MATEMATHYECKOW KyIbTYphl, MJIs JCTETHUYECKOTO BOCIIHUTAHMS
oOyuatomuxcsi. M3ydeHne reoMeTpuud BHOCUT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, B
(hopMupoBaHHE MOHITHS T0KA3aTEIHCTRA.

OO11ast xapakTepUCTHKA YUeOHOro npeiMeTa

MaremaTnueckoe 00Opa3oBaHHE B OCHOBHOW  INKOJE  CKJIAABIBACTCSI W3  CIETYIOLINX
COJiepKaTeNbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHMs OJIOKOB): apugmemuxa, aneebpa, 2eomempus;
a1eMenmbl KOMOUHAMOPUKU, MeOpUU BEPOAMHOCMEN, CMAMUCMUKU U 102uku. B cBO€l COBOKYIHOCTH
OHM OTpaXKaroT OOrarelii OMBIT OOYYEHUs MaTeMaTWKe B Hallel CTpaHe, YYMTHIBAIOT COBPEMEHHBIE
TEH/ICHIINA OTEYECTBCHHON M 3apyOeXHOH WIKOJBI W TO3BOJSIOT PEATH30BaTh IOCTABJICHHBIE MEpe
IIKOJBHBIM 00pa30BaHKUEM LIeTH Ha MH(POPMAIIMOHHO €MKOM M MPaKTHYECKH 3HAYMMOM MaTepuaie. DTu
coJiepKaTeTbHbIe KOMITOHEHTHI, pa3BUBAsCh HA MPOTSDKEHUH BCEX JIET O0YYCHHUsI, €CTECTBEHHBIM 00pa3oM
HepeIuieTaloTCs U B3aUMOJICHCTBYIOT B yUEOHBIX Kypcax.

ApudmeTrka npusBaHa criocoOCTBOBaTh NMPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX
JUIs TIOBCEAHEBHOM ku3HM. OHa CIy)KUT 0a30i A BCEro JAajbHEHIIEro HW3y4eHHs MaTeMaTHKH,
CTIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO M (POPMUPOBAHUIO YMEHHS MOIB30BATHCS AITOPHTMAMH.

Anrebpa M3yuenue anreOpbl HaleleHO Ha (HOpPMUPOBAHHE MaTEMaTWYeCKOro ammaparta s
pemreHusi 3aja4 W3 MaTeMaTHKH, CMEXKHBIX IPEJAMETOB, OKPYKAIOUIeH peallbHOCTH. SI3BIK anreOps
MOJYEPKUBAET 3HAUEHHUE MAaTEeMAaTUKU KakK sI3bIKa JJIsl IIOCTPOCHUSI MaTEeMAaTUYECKUX MOJIEJIei, MPOoLecCoB
U SBICHUH peaJbHOro Mupa (OAHOM W3 OCHOBHBIX 3aJad M3Y4EHHUs anreOpbl SBISIETCS pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUS,, HEOOXOJMMOT0, B YaCTHOCTH, JUII OCBOEHHUS Kypca HH(POPMATUKH;
OBJIa/ICHUE HaBBbIKaMU J€TyKTUBHBIX paccykaeHuil. [IpeoOpa3oBanue cuMBonnyeckux (POpM BHOCUT CBOM
cneun(uyeckuii BKJIAJ B Pa3BUTHE BOOOPAXKEHHUsS, CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOPYECTBY.
Jpyroif BayXHOU 3aaueld U3ydeHUs aareOphl SBISICTCS TMOJYyYCHHUE IMTKOJbHUKAMU KOHKPETHBIX 3HAHUH O
(GyHKIMAX KaKk BaKHEUIIeW MaTeMaTH4eCKOH MOJIENH JAJs ONMCAaHWS U WCCIIEAOBAHUS Pa3HOOOPA3HBIX
IPOIIECCOB (PAaBHOMEPHBIX, PAaBHOYCKOPEHHBIX, AKCIOHCHIMAJIbHBIX, HNEPUOJUYECKUX M [1p.), VI
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dopMupoBaHus y 0OyYalOIMXCS TPEICTABICHUH O pPOJIM MAaTEMAaTHKH B Pa3sBUTUU IUBHIM3ALUN U
KYJIBTYPBHI.

['eomeTpust — OMH U3 BOXHEHIINX KOMIIOHEHTOB MaTeMaTHYECKOr0 00pa30BaHusl, HEOOXOIUMBIH
JUI TIPHOOpPETeHHUs KOHKPETHBIX 3HAHMH O MPOCTPAHCTBE M TNPAKTHUYECKH 3HAYMMBIX YMEHHH, (op-
MHPOBaHHs $3bIKa ONHCaHHUS OOBEKTOB OKPYKAIOWIETO MHpPA, U Pa3BUTHSA IPOCTPAHCTBEHHOT'O
BOOOpaXEHUSI ¥ UHTYHIIMH, MATEMATUYECKON KYJIbTYPBI, Ul 3CTETHUYECKOTO BOCIIUTAHHS 00yUYarOIIUXCS.
N3ydenne reomMeTpuy BHOCHUT BKJIQJ B Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, B (HOPMHPOBAHHE MOHSATHS
JI0Ka3aTeIbCTBA.

DNEeMEeHTHl JIOTUKH, KOMOMHATOPHKH, CTAaTHUCTHMKM W TEOPHHM BEPOATHOCTEH CTAHOBSTCS
00s13aTeIbHBIM KOMIIOHEHTOM IIIKOJILHOTO 00pa30BaHMs, YCHIUBAIOLINM €ro IMPUKIAIHOE U MPAKTHYECKOEe
3HaYeHWe. OTOT MaTepual HeoO0XOoAuM, Tpexae Bcero, i (HOpMUPOBAHHS —(PYHKIHMOHAIBHOM
IPaMOTHOCTH — YMEHUH BOCIIPHHUMATH M aHAJIM3HPOBATh MH(POPMAIHIO, TPEICTABICHHYIO B Pa3IMYHbBIX
¢opmax, NOHUMATh BEPOATHOCTHBIA XapakTep MHOTUX PpEAIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH
NpOCTEHIIINEe BEPOSTHOCTHBIE pacu€Thl. l3ydyeHHMEe OCHOB KOMOHMHATOPUKH MO3BOJIUT YyYalIeMycs
OCYIIECTBIISITH PACCMOTPEHHUE CIIydaeB, Nepedop M MOJICUYET YMCIIa BAPUAHTOB, B TOM YHCJIE B MPOCTEHITNX
NPUKIIAJIHBIX 3a/1a9ax.

[Ipu n3ydeHnn CTaTHCTUKU U TEOPUHU BEPOSITHOCTEH 000TaIaroTCs MPEICTaBICHIsI O COBPEMEHHON
KapTUHE MUPA ¥ METOAX ero MCCIeN0oBaHus, (GOpMHUpYyeTCs MOHUMAHUE POJIM CTATUCTHKH KaK HCTOYHUKA
COLMAIIBHO 3HAYMMON MH(OPMAIIMH U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO MBILIICHHUSL.

Takum 00pa3om, B X0/1€ OCBOCHHS COACPIKAHUS Kypca yJaluecs MoJy4atoT BO3MOKHOCTb:

Pa3BUTH MPEJCTABICHUE O YHCIE W POJIM BBIYMCICHUN B YEIOBEYECKOM MPAKTHUKE; C(HOPMHUPOBATH
NPAaKTHYECKHE HABBIKM BBINOJHEHUS YCTHBIX, MUCHbMEHHBIX, HHCTPYMECHTAILHBIX BBIYMCICHUH, Pa3BUTh
BBIYUCIUTENBHYIO KYJIBTYPY;

OBJaJeTh  CHMBOJHMYECKMM  SI3BIKOM  anreOpsl, BblpaboTaTh  (OpPMaIbHO-ONEPATUBHBIC
anreOpanvyecKre YMEHHS M HAYYUTHCS IPUMEHSTh MX K PEHICHUI0 MaTeMAaTHYECKUX U HEMATEeMaTHYeCKIX
3aj1a4;

W3Y4UTh CBOWCTBAa ® TpapuKd  dDJIEMEHTapHBIX  (DYHKIMA, HAYYUTHCS  HCIOJIB30BATH
(GyHKLIMOHATBHO-TpadUUecKre IPeCTaBIeHUs AJIs ONMCAHNS U aHAIN3a PeabHbIX 3aBUCUMOCTEH;

Pa3BUTh NPOCTPAHCTBEHHBIE NPEACTABICHUS M HM300pa3UTENIbHBIE YMEHHUsS, OCBOUTH OCHOBHBIC
(GakThl U METOJbl MJIAHUMETPUH, MO3HAKOMHUTHCSA C MPOCTEHIIMMM MPOCTPAHCTBEHHBIMHM TEJIaMHM M HMX
CBOICTBAMH;

MOJTyYUTh MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE U O pa3IMYHbIX
croco0ax ux M3y4eHus, 00 0COOEHHOCTSAX BBIBOJOB U IIPOrHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

pa3BUTh JIOTUYECKOE MBIIUIEHHE M pedb — YMEHHUs JIOTMYECKH OOOCHOBBIBATH CYXKJIEHUS,
NPOBOJIUTh HECIIOKHBIE CHUCTEMAaTH3alMH, TPUBOIUTH TPHUMEPHl M KOHTPIPHUMEPHI, HCIIOJIB30BaTh
pasnyHble S3BIKM MaTeMaTHKU (CIOBECHBIH, CHUMBOJIMYECKUH, rpaduyeckuil) Aas WIUIIOCTPALUY,
WHTEPIPETAINH, APTYMEHTAINH U I0Ka3aTeIbCTBA;

copMHpOBATH MPEJCTABICHHUS 00 M3y4aeMbIX MOHATHIAX U METOJaX KaK BaXHEUIIMX CPeJCTBaxX
MaTeMaTHYECKOTO MOJISITMPOBAHUS PEATBHBIX TPOIIECCOB U SIBIICHUIA.

B kypce reomerpun 9 kmacca oOydaromiuecs ydaTcs BBINOJHATH JEMCTBUS HajJ BEKTOpaMM Kak
HaNpaBICHHBIMH OTPE3KaMH, YTO BaXXHO JJISI TIPUMEHEHHUS BEKTOPOB B (H3UKE; 3HAKOMATCS C
UCIIOJIb30BAaHUEM BEKTOPOB M METOJla KOOPJAWHAT NpPU PEIIeHUH T'eOMETPHUYECKUX 3ajlad, pa3BHUBAETCS
yMeHHe 00yUaIOMMXCsl TPUMEHSITh TPUTOHOMETPUIECKHUI arapaT MpH PEIIeHUH TeOMETPHUECKUX 3a/1a4,
pacupsieTcsi 3HaHHE OOYYaloIUMXCs O MHOTOYTOJbHUKAX; pPAcCMATPUBAIOTCS TOHATHUS  JAJTUHBI
OKPY>KHOCTH U TIIONIATN KPYyra v (JOPMYIIBI JJIsl UX BBIYUCIICHUS, 3HAKOMSTCSI 00yJarOIIUecs] C TOHATHEM
JIBIDKEHUS M €r0 CBOMCTBAMH, C OCHOBHBIMH BHJAaMH JIB)KEHHUI, CO B3aMMOOTHOIICHUSIMU HAJIOXKEHUN U
JBWKEHUH; naércs 0osee riry0oKoe MpeACTaBIeHNEe O CUCTEME aKCHOM TUTAHUMETPUH M aKCHOMAaTHIECKOM
MeToze; Ja€Tcs HayaJlbHOE IIPEJCTAaBIEHHE TeJlaX M MOBEPXHOCTAX B IMPOCTPAHCTBE; 3HAKOMSTCS
00ydJaronyecst ¢ OCHOBHBIMH (DOpMyITaMy [UIsl BBIYHCIICHHS TUTOIIA/ICH; TOBEPXHOCTEH 1 00bEMOB TEII.



CornacHo (denepanbHOMy 0a3uCHOMY y4eOHOMY TUTaHY HA M3yYCHHE MAaTEMaTHKH B 9 KllacCe OTBOIMTCS
He MeHee 204 yacoB u3 pacuera 6 4 B HENENIO, IPU 3TOM pasJelieHHEe YacoB HAa M3Yy4EHHUE anreOpbl U
TCOMETPHH CIIETYIOIIee:
3 yaca B Henenmo anreopsl, utoro 102 yaca; 2 yaca B HEACIO TEOMETPHUH, UTOTO 68 YacoB.
KonndecTBo yueOHBIX 4acoB:
B rox — 68 gacos (2 vaca B Hezeno, Bcero 68 yacoB) u3 HUX 14 yacoB Ha BHYTPH MPEIMETHBIH MOIYJIb
(«MareMaTH4eCKHil IPAKTHKYM)»)
YpoBeHb 00y4eHus — 0a30BEIii.
B nmanHOM Kjacce BeAyIMIMMH METOAaMH OOydYeHHUS TIPEAMETY SIBIISIOTCSA:  OOBSCHHTEIBHO-
WITIOCTPATHBHBIA W PENPOMYKTHBHBIN, XOTS HCIOJIB3YyeTCS M YaCTUYHO-TIOMCKOBBIH. Ha ypokax
UCTIOJIB3YIOTCS 3JIEMEHTHI CIeIYIOIIUX TEXHOJIOTUI: TMYHOCTHO OPUEHTUPOBAHHOE 00y4YeHne, 00y4eHue ¢
npuMeHeHueM onopHbix cxem, UKT.
Cpoxk peanuzanuu padoueil yueOHo# nmporpaMmsl — OAMH Y4€OHBIN IO,

Ilnanupyemble pe3yJibTaThl MOATOTOBKH 00y4armuxca B 9 kiaacce

B xome mnpenomaBanus reomerpuu B 9 kmacce, paboThl Hang (HOpMHpOBaHHEM Yy OOYyYaroUIMXCs
MEePEUYNCICHHBIX B MPOrpaMMe 3HAHUN U YMEHHMM cienyeT oOpaimaTh BHMMaHHME Ha TO, YTOObI OHHU
OBJIAJICBAIM  YMEHHUSMHU o00IIe y4eOHOro XapakTepa, pPa3HOOOpa3HBIMU CHOCOOAMU JESTENbHOCTH,
IpPUOOPETAIH OIIBIT:

IJJAHUPOBAHUSL U OCYILECTBICHUS AJITOPUTMUYECKON JEATEIbHOCTH, BBINOJHEHUS 3aJaHHBIX M
KOHCTPYUPOBAHHUS HOBBIX AJITOPUTMOB;

pelieHrs pa3HOOOpa3HbIX KJIAcCOB 33/1ay M3 Pa3jMyYHBIX pa3lieloB Kypca, B TOM 4HCIE 3ajad,
TPEeOYIOIIMX MOUCKA ITYTH B CITOCOOOB PEIICHNUS;

WCCIIEIOBATENLCKON JeSITENIbHOCTH, Pa3BUTUS HJIEH, MPOBEICHHS JIKCIEPUMEHTOB, OO0OOIICHHS,
MOCTaHOBKU U ()OPMYITUPOBAHUS HOBBIX 3a7a4;

SICHOTO, TOYHOTO, TPAMOTHOIO W3JIOXKEHUSI CBOMX MBICIEM B YCTHOM M NUCBMEHHOM pEyH,
UCTIONIB30BAHUSL PA3NMYHBIX S3BIKOB MaTeMaTUKH (CIOBECHOTO, CHMBOJMYECKOTO, TIpaduueckoro),
CBOOOJTHOTO TEpPeXo/ia ¢ OJHOTO S3bIKA Ha JAPYrOW IS WUTIOCTPALUM, UHTEPIPETAIINH, apTyMEHTAIIUU U
JIOKa3aTelIbCTBA;

MPOBEACHUS JIOKA3aTEIbHBIX PACCYXKJACHUH, apryMEHTAllMH, BBIIBMKEHUS THUIOTE3 M UX
000CHOBaAHUS,;

MOUCKA, CHUCTeMAaTHU3allMy, aHajdu3a U Kiaccupukanuu HWHPOPMAIMKM,  HCIIOIb30BAHUS
pa3HoOOpa3HBIX HMHPOPMAIMOHHBIX HWCTOYHHKOB, BKJIIOYAas Y4eOHYI0 M CIPABOYHYIO JIUTEPaTypy,
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH.

B pesynbTaTe nzydenus kypca reometpun 9 kiacca 00ydaromuecs 10DKHB TOHUMATh -

®  CYUIECTBO MOHSTHS MAaTEMAaTUUYECKOIO JOKA3aTelbCTBA; MPUMEPHI 10Ka3aTEIbCTB;

"  CYIIECTBO MOHSTHS aITOPUTMA; IPUMEPHI AITOPUTMOB;

" KaK WCIOJB3YIOTCS MareMaTHdeckue (OpMynbl, YpaBHEHHsS] M HEPAaBEHCTBA;, MPHUMEPHI HUX
MIPUMEHEHUSI JIJIS1 PEIICHUSI MATEMAaTHYECKUX M MPAKTHYECKUX 3a7a9;

" KaK MaTeMaTHYeCKH OmpeJelieHHble (QYHKIIMU MOTYT OIMCHIBaTh pealbHbIE 3aBHCUMOCTH,
MPUBOUTH IPUMEPHI TAKOTO ONTUCAHNS,

" KaK MOTPeOHOCTH MPAKTUKHU MPUBETH MATEMAaTHUECKYI0 HayKy K HEOOXOJUMOCTH PaCIIUPEHUS
IOHSTHS YHUCJIA,

® BEPOATHOCTHBI XapakTep MHOTHX 3aKOHOMEPHOCTEH OKpPYXKAIOIIEro MHUpa; I[PUMEPHI
CTaTUCTUYECKHX 3aKOHOMEPHOCTEM U BBIBOJIOB;

" KakuM 00pa3oM TeoMeTpHsl BO3HUKIA U3 TMPAKTUYECKUX 3a7ad 3eMIIEMEpHS; MIPUMEPHI
T€OMETPUUYECKUX OOBEKTOB M YTBEPKACHUHN O HUX, BAXXHBIX JIsl TIPAKTUKH,

=  CMBICH  MACANM3AMU, IO3BOJISIIOLIECH  pelarbh  3aJayd  PEajbHOM  JIEWCTBUTEIBHOCTH
MaTeMaTUYEeCKUMHU METO/IaMH, IPUMEPHI OIITMOOK, BO3HUKAIOIINX MPU UACATH3AIINN;

yMeTh
®  [0JIb30BAaThCA SI3BIKOM T'€OMETPUHM JIJISI ONMCAHUA MPEIMETOB OKPY>KAIOIIEro MUPA;



"  pacrno3HaBaTh reoMeTpHueckue (GUrypsl, pa3inyaTh UX B3aUMHOE PacIOIOKEHUE;

"  p300paXkaTh TeoMeTpudecKre (QUTyphI; BBITOJHATH YEPTEXKH IO YCIOBHIO 33Jad; OCYIIECTBISTH
npeoOpazoBanus GUTyYp;

" pacmo3HaBaTh Ha 4YepTekKax, MOJCIAX M B  OKpyKaiomeld OoOCTaHOBKE OCHOBHBIC
MIPOCTPAHCTBEHHBIE TeJa, U300paXKaTh UX;

" B IPOCTEUIIUX CIyYasiX CTPOUTH CEUCHUS U PA3BEPTKU IPOCTPAHCTBEHHBIX TEJI;

* [IPOBOJUTH OINEPALMU HAJ BEKTOpPAMH, BBIYMCIATH JUIMHY U KOOPIUHATBHI BEKTOPA, YOl MEXKAY
BEKTOpPaAMHU;

®  BBIYMCIATH 3HAYCHHS T€OMETPUUECKUX BEJTUYUH (JJIUH, YIJIOB, ILIOMIAei, 00beMOB), B TOM YHCIIE:
st yraoB oT 0 mo 180° ompenensTh 3HAYEHHS TPUTOHOMETPHUYECKUX (DYHKIUMH MO 3aJaHHBIM
3HAUEHUSM YTJIOB; HAXOJUTh 3HAYCHHSI TPUTOHOMETPUUYECKUX (DYHKIMN MO 3HAYCHHUIO OAHOW W3
HUX, HAXOJUTh CTOPOHBL, YIJIbl U IUIOLIANU TPEYTrOJbHUKOB, JUIMHBI JJIOMAHBIX, IyI OKPYXHOCTH,
TUIOMIA/Ie OCHOBHBIX T€OMETPUUYECKUX (PUTYp U PUTYP, COCTABIICHHBIX U3 HUX;

"  peliaTh TeOMETPUYECKHUE 3a/1auM, OMHUPAsCh Ha W3YUYECHHbIE CBOMCTBA (PUT'Yp U OTHOLIECHUN MEXKIY
HUMH, TIPUMEHSS JIONMOJIHUTENbHBIE TIIOCTPOCHUS, aIreOpandyeckKuii U TPUTOHOMETPUUYECKHIMA
anmnapar, UJied CAMMETPHUU;

®  [POBOAUTH JIOKA3aTEIbHBIC PACCYXKICHUS MPH PEIICHUU 3a7a4, UCIOJIb3Yys] U3BECTHBIE TEOPEMBI,
oOHapyKH1Basi BO3SMOKHOCTH ISl UX MCIIOIb30BaHMUS;

= pemaTh NPOCTEUIINE TIITAHUMETPUUECKHUE 3314l B IPOCTPAHCTBE;

UCIOJIb30BaTh MPHUOOPETEHHbIE 3HAHUS W YMEHHSI B MPAKTHYECKON IESATENbHOCTH M TOBCEIHEBHOMN

YKU3ZHH JIJISL:

"  ONHMCaHMs PEATbHBIX CUTYAllMi Ha SI3bIKE T€OMETPHUU;

"  pacyeTOB, BKIFOYAIOIINX IMPOCTCUIITHE TPUTOHOMETPHUICCKHE (DOPMYIIBI;

"  pelIeHUs TeOMETPUUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH

"  peluIeHus MPAKTHYECKUX 3a7a4, CBA3aHHBIX C HAXOXKJICHUEM I'€OMETPUYECKUX BETUYUH (MCTIONb3YS
MIPH HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPE/ICTBA);

"  [OCTPOCHHUH T€OMETPUUYECKUMU UHCTPYMEHTaMH (JIMHEWKA, YTOJbHUK, [IUPKYJIb, TPAHCTIOPTHUD).

OCHOBHOE COJIEPKAHUE

I'nasa 9,10. Bextopbi. MeToa koopaunar. (20 yacos)

[Tonsitue BekTopa. PaBeHCTBO BekTOpoB. CIIOKEHHE M BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yucio. PasnoxeHne BeKTopa Mo AByM HEKOJUIMHEApHBIM BekTopaMm. Koopanuartel BekTopa. IIpocreiimme
3a/ladyd B KOOpJAMHAaTaX. YpPaBHEHUS OKPYKHOCTH U IpsMoi. [IpumeHeHre BEKTOPOB M KOOPAMHAT IIpU
pelIeHNH 3a]1a4.

enb: HayyuTh OOYyYAIOUIMXCS BBIMONHATH JCMCTBHUS HAJl BEKTOPaMH KakK HaIlpaBJICHHBIMU
OTpEe3KaMH, 4TO BAXKHO I MPUMEHEHUS! BEKTOPOB B (PU3HKE; MO3HAKOMHUTH C UCIIOJIb30BAHUEM BEKTOPOB
Y METOJia KOOPJAMHAT MPU PELIEHUH T'€OMETPUUECKHX 3a/au.

BexTop onpenensercs kak HampaBJIeHHBIA OTPE30K U IEHCTBUS HAJl BEKTOPAMH BBOJSTCS TaK, Kak
9TO MPUHATO B (pu3MKe, T. €. KaKk ACHCTBUS C HaNpaBIEHHbIMU OTpe3kamMu. OCHOBHOE BHUMaHHE JOJKHO
OBITH yNI€JICHO BBIPAOOTKE yYMEHMH BBIMOJIHATH OMNEpaluy Haj BEKTOpaMu (CKJIaAbIBaTh BEKTOPHI IO
npaBujaM TpPEYrojibHUKAa W TMapajielorpaMMa, CTPOUTh BEKTOP, PAaBHBIM Pa3HOCTU JBYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MMPOU3BEICHUIO JAHHOTO BEKTOpa Ha JJAHHOE YHCJIO0):

Ha npumMepax mnoxasbpIBaeTcs, Kak BEKTOPbl MOTYT INPUMEHATHCS K PEUICHUI0 T'€OMETPUYECKUX
3anad. JlemoHcTtpupyetrcss 3Q(PEeKTUBHOCT NpUMEHEHHs (HOpMYyN sl KOOpIMHAT CEpeauHBl OTpe3Ka,
PAcCTOSIHUSL MEXAY ABYMSI TOUKaMH, YPAaBHEHHIM OKPYKHOCTH M IPSIMOM B KOHKPETHBIX T€OMETPUUECKUX
3a/1a4ax, TEM CaMbIM JaeTcsl Mpe/ICTaBIeHHe 00 W3YyYeHUH F€OMETPUUYECKUX (UTYp C MOMOIIBIO METO/I0B
anreOpsbl.

I'naa 11. CooTHOmIEeHHSI MY CTOPOHAMH U YIJIaMM TPeyrojbHuka. CkajasipHoe nmpousBeleHue
BeKTOPOB. (144acoB)

CuHycC, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pelienune TpeyrojbHUKOB. CKaJIsIpHOE
IIPOU3BENICHNE BEKTOPOB U €T0 IPUMEHEHUE B TEOMETPUUECKUX 3a7adax.

Lenb: pa3Buth yMeHue o0y4arouIuxcs MPUMEHATh TPUTOHOMETPUYECKUH ammapar Npu pelieHUH
FEOMETPUUECKUX 3ajau.



Cunyc u kocuHyc Jmwoboro yrima ot 0° mo 180° BBOASTCS C TOMOIIBIO €IWHUYHOMN
MOJTYOKPY>KHOCTH, JOKA3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJIUTCS eImle ogHa ¢opmyia
IJIOMIAU TPEYrOJIbHUKH (TIOJIOBUHA TPOU3BEACHHS JIBYX CTOPOH Ha CHHYC yIJla MEXAY HHMH). DTOT
anmnapaT IPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansgpHOe MPOU3BEICHHE BEKTOPOB BBOJUTCA Kak B (u3uke (IIpOU3BEICHUE JII BEKTOPOB Ha
KOCHHYC YIJIa MEXIy HUMHU). PaccMaTpuBarOTCsi CBOMCTBA CKAISIPHOTO MPOU3BEICHUS U €r0 IPUMEHEHUE
MIpY PEIICHUH T€OMETPUUECKHUX 3a/1ady.

OcHOBHOE BHHMAaHHE CJEAYeT YISIUTh BHIPA0OTKE MPOYHBIX HABBHIKOB B IMPUMEHEHHUH
TPUTOHOMETPUUYECKOTO aIllapara Mpy PelIeHuH TeOMETPUUYECKUX 3aa4.

I'naBa 12. JIliuHa OKPYKHOCTH U IJIOMIAAb Kpyra. (12 yacoB)
[IpaBunbHbIE MHOTOYTOJBHUKH. OKPY>KHOCTH, ONHMCAHHAs OKOJO MPAaBWIBHOIO MHOTOYIOJbHHUKA U
BNMCaHHAas B Hero. [locTpoeHune npaBuIIbHBIX MHOTOYTOJIBHUKOB. [[muHa okpyxHocTu. [1nomans kpyra.

Lenb: pacmuputh 3HaHUE OOYYAIOMIUXCS O MHOTOYTOJBHHKAX; PAacCMOTPETh TMOHSTHS JTUHBI
OKPYKHOCTH M ILTOMIAAHN Kpyra U (POpMYIIbI JIJIsl X BBIUMCICHHUS.

B nauane Temsbl 1aeTcs onpeesneHrue MpaBUiIbHOTO MHOTOYTOJIbHUKA M pACCMAaTPUBAIOTCSI TEOPEMBI
00 OKpY>KHOCTSIX, OIMHCAHHON OKOJIO MPaBHWJIBHOTO MHOTOYIOJbHUKA M BIOUCAaHHOW B Hero. C MOMOIIbIO
OMMCAHHOW OKPYXHOCTH PEIIAIOTCS 33]]a4l O MOCTPOSHUH MTPABUIILHOTO MIECTUYTOJIbHUKA U MPABUIILHOTO
2J1-yrONbHUKA, €CJIU J1aH NPABUIIbHBIN JI-YTOJIbHUK.

®opMyIibl, BBIPAKAIOIINE CTOPOHY MPABHWIBHOTO MHOTOYTOJIbBHHKA W PAJUYC BIIMUCAHHOW B HETO
OKPYXKHOCTH Yepe3 paJuyC OMNHCAHHON OKPYXHOCTH, HCIONB3YIOTCS MpPH BbIBOJIE (POPMYT JIUHBI
OKPY>KHOCTH M IUIOIIAau Kpyra. BwiBon ommpaercs Ha MHTYUTUBHOE MPEACTABJICHUE O TMpenese: Mpu
HEOTPAaHWYEHHOM YBEJIMYEHHUH YKCIIa CTOPOH IPABUIBHOTO MHOTOYTOJIbHUKA, BHIUCAHHOTO B OKPYXHOCTb,
€ro MepuMeTp CTPEMHTCS K JIJIMHE 3TOW OKPYKHOCTH, a IJIOMIA b — K IJIOIIAIU Kpyra, OrpaHUYE€HHOTO
OKPY’KHOCTBIO.

I'nasa 13. J/IBu:kenust. (8 yacoB)
OtoOpakenue tockoctu Ha cebsa. [lonstue pBwkenus. OceBas W IEHTpalibHas CUMMETPUHU.
[Tapannensubiii nepenoc. [loBopot. HanoxeHnus u ABUKEHUS.

[lenb: MO3HAKOMHUTH OOYYAIOIIMXCS C TOHSATHEM JBIIKEHUS M €ro CBONCTBaMH, C OCHOBHBIMU
BUJIAMH JIBM)KEHHM, CO B3AUMOOTHOIICHUSMHU HAJIO)KEHUN U IBHXKCHUM.

JIBuKeHHe MI0CKOCTH BBOAUTCS KaK OTOOpaKeHUE IMIIOCKOCTU Ha ceOsl, COXpaHSIOIIEe PACCTOSHUE MEXKIY
toukaMu. [Ipu paccMoTpeHHH BHUIOB JIBJKEHMM OCHOBHOE BHHUMAHHE YEISIETCS TOCTPOSHUIO 00pa3oB
TOYEK, NPSIMBIX, OTPE3KOB, TPEYTOJbHHUKOB MPH OCEBOW M LIEHTPAIBHON CUMMETPHSX, MapaieIbHOM
nepeHoce, nmoBopote. Ha s dexTHhIX mpuMepax MOKa3bIBAETCs MPUMEHEHHE IBMIKEHUW TMPU pPEHICHUH
F€OMETPUUYECKHX 3a/1au.

[TonaTue HamoXeHUsT OTHOCUTCS B JAHHOM KypCce€ K YHCIY OCHOBHBIX MOHSTHH. J[OKa3bIBaeTcCs, 4TO
MOHSATHUS HAJOKEHUS W JABUKCHUS SBIISIOTCS SKBUBAJICHTHBIMU: JTH000€ HAJIOKCHHE SBISICTCS JIBHYKCHHEM
MJIOCKOCTH W oOpaTHOo. M3ydeHuwe gokazaTenbcTBa HE SBISETCA OOS3aTENbHBIM, OJIHAKO CIEAYeT
PacCMOTPETH CBSI3b MOHATUM HATIOKEHUS U JIBUKECHUSI.

00 akcuomax reomeTpuu. (2 yaca)

Bbecena 06 akcmoMax reoMeTpuu.

ens: mate Oosiee riry00OKOe MPEACTABICHUE O CHCTEME aKCHOM IUIAHUMETPUU U aKCHOMATHIECKOM
MeETO/Ie.

B nmanHOW TeMme paccka3bIBaeTCs O PA3IMYHBIX CHUCTEMAX aKCHOM T'€OMETPHUU, B YACTHOCTH O
pa3IMYHBIX CI0COOaxX BBEJCHUS MOHSATHUS PaBeHCTBA (DUTYP.

I'naBa 14. HavanbHble cBeJIeHUS U3 cTepeoMeTpHU. (6 yacoB)

[Ipeamer crepeomerpuun. I'eoMerpuueckue Tena M MOBEPXHOCTH. MHOTOTpaHHUKH: MpU3MA,
napajuiesenunes], mapaMmuia» GopMyIbl ISl BEIYUCICHUS UX 00beMOB. Tena v MOBEPXHOCTH BpaICHUS:
WIMHIIP, KOHYC, cdepa, map, GopMyIsl U BRIYUCIECHUS X TUIOMIAIel TOBEPXHOCTEH U 00bEMOB.

[lenb: naTh HayanbHOE MPEACTABICHHE TelaX M MOBEPXHOCTSAX B MPOCTPAHCTBE; MO3HAKOMHUTH
00yJaroIUXCsi ¢ OCHOBHBIMH ()OPMYJIaMU JIJIsl BEIYUCIICHUS TIJIOIAICH; TOBEPXHOCTEH U 00HEMOB Tel.
PaccMoTpeHue mpocTeHImx MHOTOTPAHHUKOB (TMPU3MBI, Tapajljieienuneaa, MupaMuIbl), a TakKe Tel U
MOBEPXHOCTEH BpamieHus (MUIWHApPA, KOHYca, c(hepsl, IIapa) MPOBOIUTCS HA OCHOBE HAIJISIHBIX
MPE/ICTABICHHUM, O€3 TpPHUBICYCHUS aKCUOM cTepeoMeTpuu. DopMynbl sl BBIYUCICHUS OOBEMOB
YKa3aHHBIX TEJ BBIBOISATCS Ha OCHOBe mNpuHImNAa Kapambepw, HOpMynbl IS BBIYUCICHHUS IUIOIIAACH
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OOKOBBIX MOBEPXHOCTEH NWIMHIPA M KOHYCa TOJYYalOTCsS C TIOMOIIBIO Pa3BEPTOK ATHX MOBEPXHOCTEH,
dbopmyna 1uiomaau chepbl MPpUBOAUTCS 0€3 000CHOBAHUS.

IloBTOpenue. Pemenue 3aaay. (8 yacon)

Lens: IloBropeHue, 00OOIIEHME W CHCTEMAaTH3allds 3HAHWN, YMEHUH H HaBBIKOB 3a KypcC
reomerpun 9 Kiacca.

TemaTudeckoe INIAHHPOBAHMUE 110 I'COMETPUH 9 kyacc

Nen/ HasBanue TembI pa3jena, ypoka Koi-
1 BO
4acoB

I'naBa 9. BekrTopsl 8

§1. ITousiTHE BeKTOpA -2

1 | n.79 Ilonstue BekTOpa 1
11.80 PaBeHCTBO BEKTOPOB
2. .81 OTki1aibIBaHNE BEKTOPA OT JAHHOM TOUKHU 1
§2 Cii0:eHue M BBIYMTAHHE BEKTOPOB -3
3 | n.82-84 Cnoxenue BekTopos. [IpaBuiio napannensorpamMma 1
4. | n.85 Beiuntanue BEKTOPOB 1
5. | Pemenue 3agau «CroxeHre U BEIYUTAHUE BEKTOPOBY 1

§3. YMHOKeHe BeKTOpPa HAa YUCJIO0.
IlpumeHeHNe BEKTOPOB K pellieHHI0 32/1a4 -3

6 | n.86,87 IIpousBeneHue BekTopa Ha 4ncio. [I[prMeHeHne BEKTOPOB K PEIICHUIO 1
3a1a4
7 MaremaTudecknii npaktukym Teopema [ludaropa 1
8 11.88 CpenHsst IMHUA Tpaneuuu 1
I'maBa 10 Metoa koopauHar -12
§1. Koopauuarsl BekTOopa -4
9 | n.89 PaznoxeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM 1
10 | m.90 KoopauHaTsl BEeKTOpa 1
11 Pemenue 3anau «BekTopsl. KoopauHatel BekTopay 1
12 KonTpoJsbnas padora Ne 1 «BekTopsl. Koopannarsl BekTopa» 1
§ 2. I[lpocreiimme 3a7a4u B KOOPAUHATAX 2
13 | n.91 Cs3b Mexay KOOpIMHATAMHU BEKTOPA U KOOPJMHATAMH €ro Hayajla U KOHIA 1
14 | n.92 [Ipocreiimue 3a1a4u B KOOpIMHATAX 1
§3 YpaBHeHHe OKPY:KHOCTH M NPAMOIi -6
15 | m. 93,94. YpaBHeHuUe IMHUU HA IJIOCKOCTU. YpaBHEHUE OKPYKHOCTH 1
16 | n. 95.YpaBHeHue npsmoii 1
17 | n. 95.YpaBHeHue npsmoit 1
18 | Maremaruueckmii npakTukyMm Teopema [Tudaropa 1
19 | MaremaTudeckuii npakTuKyM «COOTHOIICHUS MEXY CTOPOHAMHU U YTIIaMH 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKAY
20 | KontpoabsHas pa6ora Ne 2 «IIpocTeiimune 3aa4u B KOOpPANHATAX. 1
YpaBHeHHsI OKPYKHOCTH U NIPSAMOIN»

I'maBa X|. CooTHOIIEHHS MeKy CTOPOHAMH M YIJIaMH TpeyrojbHuka. CkansipHoe
npousBeleHue BeKTopos 14

§ 1. CuHyc, KOCHHYC M TaHTeHc yria 3

21 | . 97. Cunyc, KOCHHYC H TAHTEHC | 1




22 | m. 98. OCHOBHOE TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYyIIbl TpUBEACHUS 1. 99. 1
DopMyIBI AJ11 BEIYUCICHUS] KOOPAUHAT TOYKU
23 | MaTteMaTH4eCKHil IPAKTHKYM 1
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
§ 2. CooTHOLIEHHSI MEKAY CTOPOHAMM M YIJIaMH TPEYroJbHUKA 6
24 | n. 100.Teopema o mIomaay TpeyroibHUKA 1
25 | n. 101.Teopema cunycoB 1
26 . 102. Teopema KOCHHYCOB 1
27 1. 103. Pemenune tpeyronbaukoB 11.104 M3mepurenbHbie paboThI 1
28 MaremaTH4YecKHil MPAKTHKYM TeopeMa CHHYCOB U KOCHHYCOB 1
29 Pemenue 3anay « COOTHOIIEHUS MEX/1y CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA. 1
§ 3. CxaasipHoe npou3BeJieHHE BEKTOPOB 5
30 | m. 105, 106. Yron mexay Bekropamu. CKaJIIPHOE ITPOU3BEICHNE BEKTOPOB 1
31 | . 107.CkayisipHOE MPOU3BEICHNE B KOOPAMHATAX 1
32 | m. 108. CBoiicTBa CKaJsIpHOTO MPOU3BEACHUS BEKTOPOB. Penenue 3anad. 1
33 | [IpumeHenue CKaJIsipHOTO MPOU3BEICHNSI BEKTOPOB K PEIICHHIO 33124 1
34 | KontpoJbHas pa6ora Ne 3«CoOTHOILIEHUSI MEKITY CTOPOHAMH H yIJIaMHu 1
TpeyrojibHuka. CkajsipHoe npou3BeeHHe BEKTOPOB»
I'naBa XII. JluinHa okpy:KHOCTH U IUIOMAAL Kpyra 12
§ 1. IllpaBujbHbIe MHOTOYTOJILHUKH 4
35 | m. 109,110 [TpaBuIbHBII MHOTOYTOJIEHUK. 1
1. 110. OKpy>KHOCTB, ONMCaHHAs! OKOJIO IPABUJIBHOTO MHOTOYTI'OJIbHUKA
36 | m. 111 OkpyXHOCTb, BIIFICAHHAs! B MPABHIJIbHBI MHOTOYTOJIbHUK 1
37 . 112.dopmysl A1 BBIYMCISHUS TUIOIAAN IPABUIBHOIO MHOTOYTOJIbHUKA, €T0 1
CTOPOHBI U pajinyca BIMCAHHON OKPYKHOCTH
38 1. 113.IToctpoeHue npaBUJIbHBIX MHOTOYTOJILHUKOB. Penienue 3a1ad. 1
§ 2. lIMHA OKPYKHOCTH M IJIOIIAAb Kpyra 8
39 1. 114. JlnuHa OKpy>KHOCTH 1
40 . 114. JInuna oxpyxHocTH. Pemenne 3aqau 1
41 1
n. 115. MNnowappb Kpyra.
42 m. 115, 116 Inomanb kpyra u KpyroBoro CEKTopa 1
43 Pemenue 3anay «JlnnHa OKpYKHOCTH U ILIOMIATL KPYTay. 1
44 Pemenwne 3anau «I[IpaBuiibHbIE MHOTOYTOJIEHUKI 1
45 MaremaTH4YecKHil NPAKTHKYM «BIHCAaHHBIE U ONTMCAHHBIE OKPY>KHOCTH» 1
46 KonTtpoabsnas padora Ne 4 «IlpaBuibHbIe MHOTOYTOJIBHUKH. [[InHA 1
OKPYKHOCTH H ILIOIIAJAb KPYra»
Iaasa X111, IBuxenus -8
§ 1. llonsiTHe NBHKeHHUs 3
47 1. 117. OToOpakeHue mIoCKoCTH Ha cels 1
48 n. 118,119 ITonsitue nemkenusa. CBOMCTBA JBMKEHHS 1
49 Pemenue 3anau «Ilonsitue apmwkenus. OceBas U IIEHTpaJIbHAsi CHMMETPHI. 1
§ 2.I1apaJssie/bHBIN EPEHOC U IOBOPOT S
50 1. 120. ITapanienpHblil nepeHoc 1
51 . 121. TToBopoTt 1
52 Pemrenue 3anau «llapamiesbHblid IEPEHOC U IIOBOPOTY. 1
53 MaremaTu4ecKknii NPaKTHKYM «BIrcaHHbIC U OMTMCAHHBIC OKPY>KHOCTH) 1
54 KonTpoabHas padora Ne 5 ««JIBHKEHUA») 1

I'naBa X1V. HauyajabHble cBeleHUsI U3 cTepeoMeTpun /




§ 1. Muororpanaukm 3

95 1. 122-124. MHororpaHHuk, npusma 1
56 . 125-127. lapannenenunesn. CBoicTBa NPAMOYT0JIbHOTO Mapajiieienuiea 1
S7 . 128. Ilupamua 1
§ 2. Tesia u moBepxXHOCTH BpaleHus 4

58 . 129. Hwmnaap

1
59 . 130.Konyc 1
60 . 131. Cepa u map 1
61 006 akcroMax TUIAHUMETPUH 1

IloBTOpenue -7 «MaTreMaTHYeCKHH PAKTUKYM»
62 Matemarnueckuid mpakTUKyM «IIpsIMOYTroJIbHUK U KBaJpaT» 1
63 Matemaruueckuii npaktTukyMm «llapamienorpaMmm u poMo6» 1
64 Maremarnuecknii npaktukym «Tpanenus» 1
65 Matemaruueckuii npakTukyM «llnomans npsiMOyroibHHUKA U NapajljIeIorpaMmar 1
66 Maremarnuecknii npakTukyMm «lliioniaas TpeyrojapbHUKa U Tpanenum» 1
67 Matematuueckuii mpakTukyM «lIpruMenenue pasHooOpa3HbIX (HOPMYIT MIIOIAAH 1
TPEYrOJIbHUKA»

68 Matemaruueckui mpakTHKyM «OKpY>KHOCTH, BIUCAHHBIE U OMMCAHHBIE OKOJIO 1

TPEYTrOJILHUKAY
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