PaGouyass nporpamma no reomerpum 7-9 kiace

HHOACHUTEJBbHAA 3AIINCKA

YpoBeHb 00pa3oBaHUs: 0cHOBHOe 0bujee obpazosanue
Tun nporpammsl: 6a3zoeas npoepamma 10 ceomempuu
Cpoxk peanu3zanuu pabodei mporpaMMsl - 3 roja

Pabouas mporpamma no reomerpuu /-9 KIJIacCoB COCTaBJieHa Ha OCHOBE DyHIaMEHTAJIBHOIO sjipa
cojepxaHusi o0mero oopa3oBaHus, HA OCHOBE COOpHHKA pabOuMX MpOorpaMM Uil 00IIeo0pa3oBaTeIbHbIX
yupexaenuit «l'eomerpus» 7-9 k1. ocHOBHOTO o0miero odpasoBanus noa penakuuei T.A.Bypmuctpooii u
npuMepHoro tremarudeckoro miaanupoBanus no YMK JI.C.Aranacsna u np. M3garensctBo «lIpocBemienue,
2014 u cootrBercTBYyeT TpeboBaHusMU DenepaibHOrO TOCYIapCTBEHHOIO OOpa30BaTEIBHOTO CTaHAApTa
ocHoBHOro o61miero oopazopanus (PI'OC OOO0).

Hacrosimas pabovasi mporpaMmma COCTaBlIeHa C YY€TOM MPEEMCTBEHHOCTH Ha OCHOBAaHWU CJICITYIOIINX
HOPMATHBHBIX NPABOBbBIX JOKYMEHTOB:
- ®enepanpHplil 3akoH 0T 29 nekabps 2012 r. N 273-®3 "OO0 obpazoBanuu B Poccuiickoit @enepanun" (c
U3MEHEHUsMHU U gonoiaHeHusMu 2015-2016 r.r.);
- mpuka3z Munob6prayku P® ot 17.12.2010 N 1897 "O6 yrBepxkaeHnn GeaeparbHOr0 TOCYIapCTBCHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO 0011ero oopa3oBanus” (3apeructpupoBaHo B Muntocte PO
01.02.2011 N 19644);

- mpuka3z MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1577 «O BHecenuu
W3MCHEHUH B (eficpaTbHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOTO O0IIETO 00pa30BaHUs,
YTBEpXKACHHBIN MprukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 17 nexadps
2010 r. Ne 1897» (3apeructpupoBad B Muntocte Poccun 02.02.2016 Ne 40937);

- npuka3 MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepauuu ot 31 mapta 2014 1. Ne 253
«DenepanbHblil IepeueHb Y4€OHUKOB, PEKOMEHIOBAHHBIX (JIOMYIEHHBIX) K UCIIOJIb30BAaHUIO B
00pa30BaTeILHOM IIPOIiECcCE B 00pa30BATENbHBIX YUPEXKICHHUAX, PEAIN3YIOIINX 00pa30BaTeIbHbIE
porpaMMsbl 0011ero 00pa3oBaHus M UMEIOIINX FOCYIapCTBEHHYIO aKKPEIUTAIINIOY (C U3MEHEHUSIMH,
BHECEHHBIMU: MTpHKa3zoM MuHoOpHayku Poccun ot 8 urons 2015 roxa N 576;

-npuka3zoM MunoOpHayku Poccun ot 28 nexaOpst 2015 rona N 1529; npukazom MunoOpuaayku Poccuu ot 26
sauBaps 2016 roga N 38; nmpukazom Muno6puayku Poccun ot 21 anpenst 2016 roga Ne 459);

- IOCTaHOBJIEHHE | TaBHOTO rocy1apcTBEHHOI0 caHUTapHOro Bpada PO ot 29 nekabps 2010 r. Ne189 "O6
yrBepxaeHun CanlluH 2.4.2.2821-10 "CanutapHo-31111eMUOJIOTHYECKIE TPEOOBAHUS K YCIOBUAM U
OpraHu3aiy ooyueHus B 0011e00pa30BaTeIbHbIX YUPEKIACHUSIX» (C U3MEHEHUSIMU U JONOJHEHUSMH OT 29
utons 2011 r., 25 nexadbps 2013 r., 24 Hos16ps 2015 1.);

- OyHIaMeHTaIbHOE SIIPO coziep kanus oomero oopasosanus / Poc. akaa. Hayk, Poc. akaa. oOpazoBanus; moa
pen. B.B. Koznosa, A.M. Konnakosa. —4-e u3a., nopa6. — M.: [Ipocsemenune, 2011. - 79¢. — (Crangaptsl
BTOPOTO MOKOJICHHUS );

- [IpumepHbIe porpaMMel IO yueOHBIM TipeameTam. MartemaTuka. 5-9 kiaccer [ Tekcet]. — 3-e usn., nepepad.
— M.: Tlpocsemenue, 2011. — 64c. — (CtangapThl BTOPOTO MOKOJICHUS);

- OcHOBHas 0Opa3oBaTebHast MporpaMma OCHOBHOTo o61ero oopazoBanus MAOY Jluueit Ne 146 «Pecype»
r. Kazanu;

-yueonbii man MAOY Jluneit Ne 146 «Pecype» Ha 2019-2020 yueOHBINH ro;



- [Iporpammbl popMUpOBaHUS YHHUBEPCAIBHBIX YU€OHBIX ICHCTBUI;

- Criucok yue6uukoB OV, coorBeTcTBYIOLHMH PeiepaabHOMY NEPEYHIO YUSOHUKOB, YTBEPKICHHBIX,
PEKOMEHIOBaHHBIX (IOMYIIECHHBIX ) K UCIIOJIb30BAHUIO B 00pa30BaTEILHOM Ipoliecce B 00pa3oBaTeIbHBIX
yupexaenusax Ha 2020-2021 yy. rof, peanusyromux NporpaMmbl 001Ero 00pa3oBaHus;

- PexoMeHTa1mu 1mo ocHaIIeHHIo 0011e00pa30BaTe/IbHbIX YUPSIKIACHUH yueOHBIM U y4eOHO-1a00paTOPHBIM
obopymoBanueM, HeoOxoauMbIM st peanu3aiuu ®I'OC ocHOBHOTO 0011IeT0 00pa30BaHusl, OPraHU3AINH
IPOEKTHOM JIESTEIbHOCTH, MOJICTMPOBAHKS U TEXHUUECKOTO TBOpUECTBa 00yuaronmxcs (PexoMennanum
MunuctepcrBa oOpazoBanus 1 Hayku PO ot 24.11.2011. Ne M/1-1552/03).

Jns  peanu3aliM  JaHHOW MpOrpamMMbl HUCHOJNb3yeTcss y4eOHWK, BkIouéHHbI B Ilepedens
y4eOHHMKOB, PEKOMEHIOBAHHBIX IS KCTIOJIb30BaHMS B 00pa3oBaTeIbHBIX yupexaeHusx P® na 2020-2021 r.r.
U cooTBeTCTBYIOMUX TpeboBanusm OPI'OC:

o Teomerpus. 7 — 9 wiaccel: yue0. ans obmeoOpazoBat. opranuzauuid [JI. C. Aranacsu, B. ©.
byty3os, C. b. Kagomues u ap.].5-e uza. — M.: [Ipocsenienue, 2015r
Jannas nporpamma ucnoissyerca aig YMK JI.C. Atanacsn u np. yrBepxkaceHHbIM DenepalbHbIM
nepeyHeM yueOHHKOB. [ M3ydeHHs] Kypca PeKOMEHIYeTCsl KJIAaCCHO-YpOYHas CHCTEMa C HCIOJIb30BAaHHEM
Pa3IUYHbBIX TEXHOJIOTHH, (OpM, METOIOB O0yUEHHUSI.

CornacHo y‘{e6HOMy IJIaHYy Ha U3YUCHUC I'COMCTPHUU OTBOAUTCA:

Kuaace KoanuyecTBo 4acoB B roj KoumnuecTBo yueOHBIX YaCOB B He/leI10
7 70 2

8 70 2

9 68 2

HUTOro | 208

Vuebusiii mnan MAOY Jluneit Nel46 «Pecype» mpenycMaTpuBaeT €XErOJHYI0 KOPPEKTHPOBKY
KOJIMYECTBA YacOB, OTBOJUMBIX Ha M3y4y€HUE MATEMAaTHUKH, COIJIACHO T'0JIOBOMY KaJE€HAApPHOMY y4yeOHOMY

rpaduky.

TemaTndeckoe IUIaHHpOBaHME IpeaMeTa « ['eomerpusi» Mo kKaxaoMmy kiaccy ¢ YVY][ BXomaT B
CTPYKTYpY JlaHHOM paboueil mporpaMmsl.

KanennapHo — TeMaTndeckoe IUIaHUpOBaHKUE npeaMeTa «l'eoMeTpus» Mo KakIOMYy KiacCcy BXOZST B
CTPYKTYpY JlaHHOH paboueil mporpaMMBbl B BUAE MPUIIOKECHUN:

1. KTII nqns 7 xnacca (mpusnosxenue Ne 1)
2. KTII nna 8 knacca (mpuinoskenue Ne 2)
3. KTII mgna 9 kimacca (mprtoskerne Ne3)

1. INTAHUPYEMBIE PE3YJIBTATHI U3YUEHUWSI TEOMETPUU B 7-9 KIIACCAX
[IporpamMma mo3BOMISIET OOOWMBATHCA CIHENYIONIMX PE3yAbTaTOB OCBOCHHSI 00pa3oBaTelbHOU
MpOrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs:



JUYHOCMHbIE:

1) ¢popMupoBaHrue OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaromIuXxcs K
CaMOPAa3BUTHIO U CaMOOOPA30BAHUIO Ha OCHOBE MOTHBAIIMU K O0OYYEHHUIO U MO3HAHHUIO, BEIOOPY JalIbHEHIIIEro
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Tpodeccril u npodeccrnoHaNbHBIX MPEANOYTEHUH, OCO3HAHHOMY
MOCTPOCHHUIO HMHIUBUAYaJbHOW 00pa3oBaTENbHOM TPACKTOPUM C YYETOM YCTOHYMBBIX IMO3HABATEIbHBIX
UHTEPECOB;

2) ¢dopMupoBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILIECTBEHHOW MPAKTUKU;

3) dopmMHupoBaHNE KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIICHUU M COTPYJHHUYECTBE CO CBEPCTHHKAMH,
CTapUIMMH W MJIAAIIMMU B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOM, YyueOHOUCCIeI0BaTEIbCKOM,
TBOPUYECKOHN U IPYrUX BUAAX JESTEIbHOCTH;

4) yMeHue sICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICIH B YCTHOM U MUCbMEHHOM peyu, MOHUMATh CMbICI
IIOCTaBJIEHHOW 3a/1a4M, BEICTPAUBaTh apryMEHTALMI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPBHI;

5) KPUTHUYHOCTb MBIIIJICHHS, YMEHHE PACIO3HABATh JOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHUSA, OTIUYATH
THIIOTE3Y OT (paKTa;

6) KpeaTHBHOCTHh MBIIIJICHUS, UHUIIMATUBY, HAXOIYHUBOCTh, AKTUBHOCTH NPHU PEIICHUH T€OMETPUUECKUX
3az1ay;

7) yMeHHE KOHTPOJIHMPOBATH MPOLIECC U Pe3yNbTaT yueOHONH MaTeMaTUYECKOM 1eATEeNbHOCTH;

8) cnocoOHOCTP K HMOLUMOHATBHOMY BOCHPHUATHIO MaTeMaTH4YeCKUX OOBEKTOB, 3a4ay, pPEUICHHUH,
pacCyXIECHUN;

Memanpeomemuuvle:

1) yMeHHE caMOCTOSTENIHHO IUIAHUPOBATh ATBTCPHATHBHBIC ITYTH JTOCTHKEHUS TeJIel, OCO3HAHHO BBIOUPATH
Hauboee 3¢ heKTUBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

2) yMeHHEe OCYIIECTBISATh KOHTPOJIb MO PE3yJabTaTy M MO CHOCO0Y NEUCTBUS HAa YPOBHE MPOU3BOJIBHOTO
BHUMAaHUS U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI,

3) ymMeHue aJeKBaTHO OIEHMBATh MPABWJIBHOCTh WJIM OIMMOOYHOCTH BBIOJHEHHUS yueOHOUM 3amauu, €€
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PEeIICHNUS;

4) oco3HAHHOE BIAJCHUE JIOTUYECKUMHU JEHCTBUSIMHU OIPECICHUS MOHATUH, 0000IIEeHHs], YCTaHOBICHUS
aHAJIOTH, Ki1accu(UKAIMM HAa OCHOBE CaMOCTOSITEIHHOTO BBIOOpAa OCHOBAHUN M KPUTEPUEB, YCTAHOBICHUS
POIOBHUIOBBIX CBSI3EH;

5) yMeHue yCTaHaBIMBaTh MPUYHMHHO-CICJCTBEHHBIE CBS3U, CTPOHUTH JIOTHYECKOE PpAaCCyKIEHUE,
yMO3aKJIIoueHHe (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMeHHe cOo3/1aBaTh, MPUMEHSTh U MPeoOpa30oBhIBaTh 3HAKOBOCUMBOJIMYECKHE CPEACTBA, MOACIU U CXEMBI
JUTSL pellieHrs Y9eOHBIX U MO3HABaTENbHBIX 33/1a4;

7) yMeHHe OpraHuW30BbIBaTh y4e€OHOE COTPYIHHUYECTBO U COBMECTHYIO JAESITENBHOCTh C YYHTENEM U
CBEPCTHUKAMH: OTPEIENATh eI, pacnpenesaTh GYHKIUU U POJIM YYaCTHHKOB, OOIIUE CMOCOOBI pabOTHI;
yMeHHe paboTaTh B TPYMIE: HAXOAUTH oOlee pelieHrne U pa3pemaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS
MO3UIIMA W y4€Ta WHTEPECOB; CIyIIaTh MapTHEpA; HOpMyIUpOBaTh, apryMEHTHPOBATh U OTCTaMBaTh CBOE
MHEHUE;

8) dopmupoBaHue W pa3BUTHE Yy4eOHOM U OOIIENOIH30BATEIHLCKOM KOMIETEHTHOCTH B 00JIacTH
UCTIONIb30BaHUsl HHGOPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

9) ¢dopmupoBaHue mNepBOHAYAIBHBIX MPEACTABICHUM 00 HIEIX M O METOJaX MaTeMaTHKh Kak o0
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKU, O CPEJICTBE MOACIUPOBAHUS SABJICHHUI U MPOIECCOB;

10) ymeHure BUACTh MAaTEMAaTHUECKYIO 33/1ady B KOHTEKCTE MPOOJIEMHOM CUTYalluHd B IPYTUX TUCIUTIINHAX,
B OKPY’KAIOIIEH KU3HU;

11) yMeHue HaXOIUTh B paA3IUYHBIX MCTOYHUKAX WHQOOPMAIUIO, HEOOXOIMMYIO IS PEIICHHS
MaTeMaTHYECKUX MpoOJieM, W TPEACTaBIATh €€ B MOHATHOW (opMme; MPUHUMATH PEIICHHE B YCIOBHUSIX
HEMOJHOW 1 N30BITOYHOM, TOUHOH U BEPOSITHOCTHOW MH(OpMaLINK;

12) ymeHue MOHWMATh W HCIIOJB30BaTh MAaTEMaTHYECKHE CPEICTBA HATNATHOCTA (PUCYHKH, UYEPTEXKH,
CXEMBI U JIp.) JUTSl WILTIOCTPAIIMU, HHTEPIPETallUU, apTyMEHTAIUN;

13) yMeHue BBIIBUTATh TUTIOTE3BI IPU PEIICHUH YUeOHBIX 3a/1a4 U TOHUMAaTh HE0OXOIUMOCTh UX MPOBEPKH;
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14) yMeHue NpPUMEHATh HMHIYKTUBHBIE M JEAYKTUBHBIE CIOCOOBI pPAacCyKACHHUH, BUICTh pa3IMYHbIC
CTpaTEeTUH PELICHUS 3a1aY;

15) nmoHumaHue CyLIIHOCTH AJITOPUTMUYECKUX IPEINUCAHUN U yYMEHHUE JIeHCTBOBaTb B COOTBETCTBUU C
IIPEMIOKEHHBIM aJITOPUTMOM;

16) yMmeHue camMOCTOSITEIbHO CTaBUTh LIEJIM, BBIOMPATh M CO3/1aBaTh JITOPUTMBI JUIsl PELICHUS Y4EOHBIX
MaTeMaTHYeCKuX Mpodiem;

17) ymeHMe IUIAHUPOBAaTh M OCYILECTBIATH JESATEIBHOCTb, HAIPABICHHYIO Ha peUIeHHEe 3aj1ad
HCCIIEN0BATENIBCKOIO XapaKTepa;

npeomemmuwle:

1) oBnagenue 6a30BBIM MOHSATUIHBIM aNIapaToM IO OCHOBHBIM pasJieliaM COJIEpKaHUs; MpeACcTaBlIeHUuE 00
OCHOBHBIX M3y4YaeMbIX MOHATHUSX (YKCIO, reoMeTpuueckasi (urypa, BEKTOp, KOOPAMHATHI) KaK Ba)XHEHIINX
MaTEeMaTUYECKUX MOJIEIISIX, TO3BOJISIONINX ONMUCHIBATh U U3y4YaTh PeasIbHbIC MTPOLIECCHI U SBJICHUS;

2) yMmeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBaTh, U3BJIEKATh HEOOXOIUMYIO
nH(OPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOM MBICIU B YCTHOW M MUCHbMEHHOW pEYH C MPUMEHEHUEM
MaTeMaTUYeCKON TEPMUHOJIOTUU M CHMBOJHKH, UCIIOJIB30BATh PAa3jIMYHBIC S3BIKM MAT€MaTHUKU, POBOJUTH
KJIaCCU(PUKAIINH, JIOTHICCKUE 00OOCHOBAHUS, I0KA3aTEIHCTBA MATEMATUICCKIX YTBEPKICHUN;

3) oBnazieHre HaBBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIUUCICHUN;

4) oBlageHUE TEOMETPUUYECKHM SI3BIKOM, YMEHHE UCIIOJIb30BaTh €ro sl OMHCaHWUs TPEIMETOB
OKPYKAIOIIeT0 MHUpPA, pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUI U HM300pa3UTENbHBIX YMEHUH,
npruoOpeTeHNe HaBBIKOB T€OMETPUUYECKUX MTOCTPOCHUH;

5) ycBOeHHE CUCTEeMaTUYeCKUX 3HAHHM O TNIOCKUX (PUTypax U UX CBOWCTBAX, a TAK)KE HAa HATJISIHOM YPOBHE
— O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TElaX, YMEHUE MPUMEHSATH CUCTEMATHYECKUE 3HAHHMS O HHX IS
peIlIeHUs] TEOMETPUUYECKUX U MPAKTUUECKUX 33]1a4;

6) ymMeHuEe HU3MEpATh JIMHBI OTPE3KOB, BEIUYMHBI YIJIOB, HMCIOJIB30BaTh (POPMYJIBI I HAXOXKICHUS
NEPUMETPOB, TUIoIIaiel U 00BEMOB TeOMETPUUECKUX PUTYD;

7) yMEeHHE MPUMEHSTh W3YyYEHHBIE TMOHATHS, PE3YJIbTAThl, METOJBI ISl PEHICHUS 3a7a4 MPaKTUYECKOro
XapakTepa M 3aJad U3 CMEXKHBIX JUCHUIUIMH C HWCHOJB30BaHHEM MpPH HEOOXOAUMOCTH CIPaBOYHBIX
MaTepHaJioB, KAIBKYJIATOPA, KOMIBIOTEPA.

HarasigHasi reoMeTpus.

Buinycknux nayuumcs:
1) pacrio3HaBaTh Ha YepTekKax, pUCYHKAX, MOJIEISIX U B OKPYKAIOLIEM MHUPE IUIOCKUE U MPOCTPAHCTBEHHbIE
reoMeTpuueckue (GUrypsl;
2) pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapajuleNenuIea, NpaBuIbHOW MUpaMU/Ibl, HMIMHAIPA
U KOHYCa;
3) ompenenats IO JMHEWHBIM pa3MepaM pa3BEPTKU (UTYpbl JIMHEHHbIE pa3Mepbl camoil (GUrypsl u
Hao000poT;
4) BBIYUCIATH 00BEM NMPSAMOYTOJIBHOIO Napaljiesenune/a.
BoinyckHux noayuum 603MONCHOCb
1) BeMHUCHATH 00BEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTYpP, COCTABICHHBIX W3 MPSMOYTOJIbHBIX
napasuieJIenune/10B;
2) yrmyOuTh U Pa3BUTh IMPEACTABICHUS O IPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTypax;
3) MPUMEHSTh TIOHATHE Pa3BEPTKHU IS BBITOTHEHUS IPAKTUIECKUX PACUETOB.

T'eomeTpuueckue GUrypbni

Buinycknux nayuumcs:
1) monb30BaThCs A3BIKOM TEOMETPUU ISl OMMCAHHS MPEIMETOB OKPY)KAIOLIET0 MHUpa U MX B3aUMHOTO
PacmoJIOKEHUs;
2) pacnio3HaBaTh M U300pakaTh HA YePTEkKaxX U PUCYHKAX reOMETpUUecKre PUTypsl U UX KOHDUTYpaLUY;



3) HaXOAWTH 3HAYCHUS JUIMH JMHEWHBIX DJIEMEHTOB (PUTYp M UX OTHOIICHUS, TPATyCHYIO Mepy YrioB oT 0
no 180°, mpuMmeHsst ompenenieHus, CBOWCTBA W MpU3HAKU (UTYp M HMX DJIEMEHTOB, OTHOIICHUS (UTYD
(paBeHCTBO, 1T0100ME, CAMMETPHUH, TIOBOPOT, IMAPAILICIIBHEIN MTEPEHOC);

4) onepupoBaTh ¢ HAYAIbHBIMU MOHATHUSIMH TPUTOHOMETPUU UM BBIMOJIHATH AJIEMEHTApHBIE OMepaluu Haj
(GYHKUIUSAMH YTIIOB;

5) pewaTh 3a7aud Ha J0Ka3aTeNbCTBO, OMUPAACh HA U3YYEHHbIE CBOMCTBA ()UIYp M OTHOILIECHUN MEXITY
HUMH U TIPUMEHSIA U3YYEHHBIE METO/IbI I0Ka3aTEIbCTB;

6) pemiaTh HECJIOXHbBIE 33J]a4l HAa MOCTPOEHHUE, IPUMEHSSI OCHOBHBIE aJIFTOPUTMBbI IOCTPOEHUS C MIOMOIIBIO
UUPKYJIA U JIMHENKH;

7) pewmaTth npocTenine nIaHMMEeTPUYeCKUe 3a/1a4d B IPOCTPAHCTBE.

Buinycknux nonyuum 603modcHocms:

1) oBnajerp MeronaMu pelleHUs 3ajad Ha BBIUMCIEHHUS U JOKAa3aTENIbCTBA: METOJOM OT IPOTHUBHOTO,
METO/I0M 101001, METOIOM Ilepedopa BApMAHTOB U METOAOM I€OMETPUYECKHX MECT TOYEK;

2) MprOOPECTH ONBIT MPUMEHEHHS AITeOpandecKoro U TPUrOHOMETPHUYECKOTO anmapara U el TBUKECHUS
IpU PELICHUH TeOMETPUYECKHX 3a/1ay;

3) OBNAAETh TPAAMIMOHHON CXEMOH peHIeHHus 3a7ad Ha MOCTPOCHUE C MOMOUIBIO IHUPKYJS U JIMHEHKH:
aHaJiu3, IOCTPOEHUE, JOKA3aTENbCTBO U UCCIIEI0BAHUE;

4) Hay4IHTHCS pelIaTh 33/1a4M HA IIOCTPOCHUE METOIOM T'€OMETPHUECKOT0 MECTa TOUEK U METOJIOM OI00uS;

5) npuoOpecTH OMIBIT HCCIEIOBaHMUSA CBOMCTB IUIAHUMETPUYECKUX (UIYp C MOMOIIBIO KOMIBIOTEPHBIX
porpamm;

6) npuoOpecTd OMBIT BHINOJIHEHUS HPOEKTOB Mo TeMmaMm: «['eomerpuueckue npeoOpa3oBaHUS Ha
IoCKoCTHY, «IlocTpoeHne 0Tpe3KoB 1Mo popmyIey.

HN3MepeHHe reOMeTPHYECKNX BEJINYNH

Buinycknux nayuumcs:

1) ucnosnp3oBaTh CBOMCTBA M3MEPEHUS JIUH, IJIOMIAJEH M YIJIOB MPH PEIICHUH 337ad Ha HaXOXJAECHUE
JUIMHBI OTPE3Ka, AJTUHBI OKPYKHOCTH, IJTUHBI JYT'H OKPY>KHOCTH, TPAJAyCHOM MepHI yIia;

2) BBIUUCIIATH JUTMHBI TMHEHHBIX 3JIEMEHTOB (UTYp U UX YIJIbI, HCIIOJIB3Ys (POPMYJIbI AITUHBI OKPYKHOCTU U
JUIMHBI 1yTU OKPYKHOCTH, (GOpMYJIbI IIoaAen puryp;

3) BBIYMCIATH IUIOUIAJM TPEYroJIbHHUKOB, MPSMOYTOJBHUKOB, MapajuleIorpaMMOB, Tpamneuui, KpyroB H
CEKTOPOB;

4) BBIYMCIATH JUIMHY OKPY>KHOCTH, AJTHHY YT OKPYXHOCTH;

5) pemath 3a7ayd Ha JOKa3aTEIbCTBO C HCIOJb30BaHHEM (POPMYN JJIMHBI OKPY)KHOCTH M JJIMHBI JyTU
OKpYKHOCTH, (popMyn rutomaaeit puryp;

6) pemiaTh NIPaKTUUYECKHUE 3a/layM, CBSI3aHHBIE C HAXOXKICHUEM IN€OMETPUYECKUX BEIMYMH (UCHOJb3Yys HpU
HEOOXO0/IMMOCTH CIIPABOYHUKH U TEXHUUYECKHE CPEJICTBA).

Buvinycknux nonyuum 603modcHocms:
1) BbIUKCHATH TUIOMIAAU (DUTYP, COCTABICHHBIX U3 JBYX WM O0jee NMpSIMOYTroJbHUKOB, TapauieJIorpaMMOB,
TPEYrOJIbHUKOB, KPYTra U CEKTOPA;
2)  BBIYUCIATH  IUIOMIAJAM  MHOTOYTOJIBHUKOB,  HCIIOJNB3YSl ~ OTHOUICHWS]  PAaBHOBEJIMKOCTH U
PaBHOCOCTABJIEHHOCTH;
3) MpHOOPECTH OMBIT MPUMEHEHHS ANTeOpandecKoro U TPUTOHOMETPUIECKOTO ariapara 1 e JBIKEHUS
IIPY PELIECHNH 3a]a4 Ha BBIYMCIIEHNE TUIONIAIel MHOTOYT OJIbHUKOB.

Koopannarsl

Buinyckuux nayuumes:
1) BBIYUCIATH JUIMHY OTPE3Ka MO0 KOOPJMHATAM €T0 KOHIIOB; BBIYUCIISITE KOOPJUHATHI CEPEIUHBI OTPE3Ka;
2) UCIONIb30BaTh KOOPAMHATHBIN METO/ JUISl U3YUCHHSI CBOMCTB MPSMBIX U OKPYKHOCTEH.



Buinycknux nonyuum 6o3modrcHocms:
1) oBnaseTh KOOPAMHATHBIM METOJIOM PEILIECHUS 33/1a4 Ha BBIUMCIIEHUE U J0KA3aTENbCTBO;
2) mproOpPECTH OMBIT UCTIOIH30BAHUS KOMIIBIOTEPHBIX MPOTPaMM ISl aHATIM3a YACTHBIX CIy4aeB B3aUMHOIO
PaCIOIOKEHUSI OKPY>KHOCTEH U IIPSIMBIX;
3) mpruoOpecTy OMBIT BHIMOIHEHHS MPOEKTOB Ha TeMy «lIprMeHeHrne KOOpIMHATHOTO METO/1a MPHU PELeHUU
3a/1a4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO.

BekTopbl

Buinycknux nayuumcs:

1) omepupoBaTh ¢ BEKTOpaMM: HAaXOAUTb CyMMY M Pa3sHOCThb JIByX BEKTOPOB, 3aJaHHBIX I€OMETPUYECKHU,
HaXOJUTb BEKTOP, PaBHBIN IPOU3BEACHUIO 3a/IaHHOT0 BEKTOPA HA YUCIIO;

2) HaXOAWUTh Ui BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPAMHATHI CYMMBl U Pa3HOCTU
IByX u Oojiee BEKTOPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpA Ha YHUCIO, NMPUMEHsS MPH HEOOXOAMMOCTH
COYeTaTeNIbHbIN, IePEeMECTUTENbHBIN U paclpeleInTENIbHbINA 3aKOHBbI;

3) BBIYMCIATH CKAJIIPHOE IPOM3BEJIECHUE BEKTOPOB, HAXOJIUTH YIOJI MEXJIYy BEKTOpPAMHM, YCTaHABJIMBATb
HEePIEHIUKYISAPHOCTD PSIMBIX.

BblnyCKHuK nojiyuyum 603MOIHNCHOCMb.!
1) OBJIAZACTHL BEKTOPHBIM METOA0OM JJId PCHICHUA 3a1a4 Ha BBIYUCICHUC U 1OKA3aTCIILCTBO,
2) HpI/IO6p€CTI/I OIIBIT BBIIOJIHCHUA IMPOCKTOB HAa TEMY ((HpI/IMeHeHI/IC BCKTOPHOI'O MCTOJia IIpHU PCIICHHUHA
3aJa4 Ha BBIYUCJICHUC U JOKA3aTCIbCTBO.

2. COOJEP)KAHUE KYPCA I'EOMETPHUMU 7 - 9 KIIACCOB

Harassagnasi reomeTpus.

Harnsinaele mnpejacTaBieHUss O NPOCTPAHCTBEHHBIX (Urypax: KyO, Napaijenenurne], Mpu3Ma,
nupamMuja, map, chepa, konyc, nuiauuap. M3o0paxkeHue npocTtpaHCTBeHHbIX ¢uryp. Ilpumepsl ceueHuit.
MHororpannuku. IIpaBuibHble MHOrorpaHHuku. IIpumepbl pa3BEPTOK MHOTOIPaHHHUKOB, LWIMHApPA H
KOHYCa.

[TonsiTue 06BEMa; equHULBI 00BEMA. OOBEM MPSIMOYTOJIBLHOTO NapayljieNenunesa, Kyoa.

T'eomeTpnuyeckune bUrypol.

IIpsmbie u yrasl. Touka, mpsmasi, miaockocTs. OTpe3ok, ayd. Yron. Buael yrnos. BeprukaibHbeie n
cMexHble yribl. buccekrpuca yria. [lapamtensHble M nepecekaronecs npsiMble. IlepneHaukynspHsie
npsiMbie. TeopeMbl 0 MapalIeNbHOCTH U NEPHEHAUKYIAPHOCTU MNpsAMBIX. [leprneHnukynsap M HakJIOHHAs K
npsimoid. CepeTuHHBIN MEepNeHAUKYIIp K oTpe3Ky. ['eomerpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI
yIila U CepelMHHOrO MeprneHAuKysipa K oTpe3ky. TpeyroiapHuk. Bricota, Mennana, OuccekTpuca, cpenHss
JUHUS TpeyroibHUKa. PaBHOOeApeHHBIE W pPaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOWCTBA M MpPHU3HAKU
paBHOOEPEHHOrO TpeyrojbHUKA. lIpu3HaKuM paBeHCTBAa TPEYroJbHUKOB. HepaBeHCTBO TpeyrojbHHKA.
CoOOTHOIIEHHSI MEX]ly CTOPOHAMHU M yIJIaMH TpeyrojpHuka. CymMma yIrioB TpeyrojabHUKa. BHemHue yrisl
TpeyroapHuka. Teopema Paneca. [lonobue TpeyronbHukoB. [Ipu3Haku mono0usi TpeyroibHUKOB. Teopema
[Tugaropa. CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC OCTPOr0 yIila IPSIMOYTrOJIbHOIO TPEYroJdbHHUKA U yIiIoB OT 0
no 180° mnpuBeneHne kK ocTpoMy yruy. PemieHune NpsMOYTOJIBHBIX TpEYrojdbHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJTHOTO U
TOrO K€ yrijla. PelieHue TpeyrojpHUKOB: TEOpEMA KOCHHYCOB M TEOpPEMa CHHYCOB. 3aMeyaTelIbHbIE TOUYKU
TpeyroyibHUKa. YeTbpéxyronsHuk. [lapamienorpammM, ero cBoicTsa U npusHaku. [IpaMoyrogpHHK, KBajapar,
poMO, WX CBOMCTBa M MpHU3HAKH. Tpamemnus, CpeaHssl JWHUS Tpaneuud. MHOTOyroibHUK. BbImykibie
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MHOrOyrojabHUKHA. CyMMa YIJIOB BBIITYKJIOIO MHOTOYrosbHMKA. [IpaBuiibHbIE MHOTOYrOJdbHUKHA. OKPYKHOCTh
u kpyr. [yra, xopga. Cektop, cerMeHT. [{eHTpanbHblid yroJ, BIMCAaHHBIM yroJj, BEJIWYMHA BIMCAHHOTO yrJa.
B3anMHOe pacnonokeHue NpsMOM M OKPYKHOCTH, IBYX OKpyxkHocTed. KacarenbHas M cekymas K
OKPY’KHOCTH, MX CBOWCTBA. BrucaHHblEe M ONUCAaHHBIE MHOTOYTrOJIbHUKH. OKpPYKXHOCTb, BIHMCaHHas B
TPEYrOJIbHUK, U OKPY)KHOCTb, OIKMCAaHHAs OKOJIO TPEYrojbHUKA. BrMcaHHbIE M ONUCAHHBIE OKPYXHOCTU
MPaBUJIBHOTO MHOTOYTOJIbHUKA. ['eomeTpuueckue npeodbpazoBanus. [lonsrue o pasencrse duryp. [lonstue o
JBIDKEHUH: OCEBas M LEHTpPAJIbHAS CHUMMETPHUH, HapaJjIeNbHBIA MepeHoc, moBopot. [loHsTHe 0 momobuun
¢uryp u romoreruu. [locTpoenuss ¢ momouipl0 HUPKYIS U JMHEeHKH. OCHOBHBIE 33Jaud Ha MOCTPOCHHE:
JIeJICHUE OTpe3Ka II0I0JIaM; ITOCTPOCHUE YIjla, PAaBHOIO JAHHOMY; IIOCTPOEHUE TPEYIrOJbHUKA IO TPEM
CTOpPOHAM; MMOCTPOCHHE MEPIEHIUKYIIApa K MPSIMON; MOCTPOCHUE OMCCEKTPUCHI yria; JelieHue OTpe3ka Ha n
paBHBIX yacTell. Pelienue 3a1au Ha BBIUMCIIEHHE, 1I0KA3aTEIbCTBO U IIOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB
W3Y4YEHHBIX PuUryp.

H3MepeHne reoMeTpHYECKHX BeJTHYHH.

Jnuna orpe3ka. PaccrosiHue oT TOUku 10 npsMmol. PaccrosiHue mMexay napajielbHbIMU HPSIMBIMH.
[lepumerp MHOrOyroapHuKa. /[n1Ha OKpyKHOCTH, YUCIIO T; AJIMHA JYI'H OKpYXHOCTHU. ['pagycHas Mepa yria,
COOTBETCTBUE MEXIY BEIMYMHON LEHTPAIBHOIO yIjla M JUIMHOM Jyru OKpykHOCTU. [loHsiTMe miomanu
wiockux ¢uryp. PaBHOcocTaBieHHble M paBHOBenukue ¢urypsl. [lnomans npsmoyronbHuka. I[lnomanu
napajuiejaorpamma, TpeyrojbHuka U Tpaneuuu. I[lnomans MHoroyronpHuka. Ilmomane kpyra v miomans
cektopa. COOTHOIIEHHE MEXAY IUIOMAAsIMH TOAO0OHBIX ¢(uryp. Pemenuwe 3amad Ha BBIYHCICHHE U
JT0KAa3aTeNbCTBO C UCIOIb30BAHUEM U3YYEHHBIX (POPMYIL.

Koopaunarel.
VYpaBHenue npsamoi. Koopaunatel cepeannsl oTpe3ka. @opMya pacCTOSTHUSA MEXAY ABYMS TOUYKaMHU

IITOCKOCTH. ypaBHCHI/Ie OKPY’KHOCTH.

BekTophl.
JinHa (Moxynb) Bektopa. PaBeHcTBo BekTopoB. Komnmneapuwle BexkTopbl. KoopauHaTbel BekTopa.

YMHOKEHHE BEKTOpa Ha 4YHCIIO, CyMMa BEKTOpPOB, pa3JOXKEHHE BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaM. CKallsipHOE IPOU3BEICHHE BEKTOPOB.

TeopeTHKO-MHOKECTBEHHbIE OHATHS.
MHOXECTBO,  DJIIEMEHT  MHOXECTBA.  3aJlaHU€  MHOXECTB  IMEPEYUCICHUEM  DJIEMEHTOB,
XapaKTEePUCTUIECKUM CBOMCTBOM. [ToamHOXKecTBO. OOBbeAMHEHUE U TIEpECeUEeHNE MHOKECTB.

DJIeMEHTBbI JIOTUKH.

Omnpenenenne. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. J(OKa3aTenbCTBO OT MpOTUBHOrO. Teopema,
obpatnass manHoi. [Ipumep u xoHTprnpumep. [loHATHE O PaBHOCWIBHOCTH, CIIEIOBAHWHU, YIMOTpeOIeHUE
JIOTUYECKUX CBA30K €CJMH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JJIOTUYECKUE CBA3KU U, UIIU.

I'eomeTpus B MCTOPUYECKOM PA3BUTHU.

Ot 3emnemepus k reomerpun. [Iudarop u ero mkona. danec. Apxumen. [loctpoenne nmpaBUIBHBIX
MHoOroyroiabHuKoB. Tpucekuus yrna. KBagpatypa kpyra. YaBoenue kyb6a. Mcropus uucna m. 3oi0Toe
ceuenue. «Hauana» Eskmmpa. JI. Ditnep. H. U. JlobaueBckuii. Mctopust nstoro mocrynara. M3o06perenue
METO/1a KOOPAMHAT, MO3BOJISIONIETO EPEBOIUTH TeOMETpUYECKre 00BEKTHI Ha s3Ik anredpsl. P. lexkapt u I1.
®epwma. [IprMepsl pa3IMUHBIX CHCTEM KOOPAWHAT HA IUIOCKOCTH.




3. TEMATHYECKOE IINIAHUPOBAHMUE 7 KJIACC

Ne TemaTuueckue pasaeibl Bcero
n/n
1 | HavanbHbie 12
TreOMETPHUYECKUE CBEJICHHS
2 | TpeyroabHUKH 18
3 | [MapannensHble npsMbIe 13
4 COOTHOIIICHUS MEXKTY 20
CTOPOHAMH U YTITIaMH TPEYTOJIbHUKA
5 | UtoroBoe moBTOpeHME 7
KontposbHbie paboThl 6
UTOIro 70
TEMATHYECKOE INIAHUPOBAHHUE 8 KJIACC
Ne TemaTuueckne pasaesibl Bcero
n/n
1 | IloBTOpenue kypca reomeTpuu 7 Kiacca 2
2 | YeThIpeXyroinbHUKH 14
3 | [nomanp. 14
4 [Tono6HbBIE TPEYTOTBHUKH. 20
5 | OKpYXHOCTb. 17
6 | Mrorosoe noropeHue NpoiiIcHHOro MaTepuana 3
KoHTposibHBIE PabOTHI 5
UTOTrO 70
TEMATHYECKOE INIAHUPOBAHHUE 9 KJIACC
Ne | TemaTnueckue pa3aeJabl Bcero
n/n
1 | [loBTOpEHUE Kypca reoOMeTpuu 8 Kiacca . 3
2 | Bekropsl. 8
3 | Merox KoopuHAT. 10
4 | CooTHOIlIEHHE MEXKIy CTOpPOHAMH M yriaMd TpPEyroJibHUKA.
CxansipHO€ MPOU3BE/IEHNE BEKTOPOB. 14
5 | JlinHa OKpY>KHOCTH W TUIOMAIhL KpyTa. 12
6 | JIBmKeHUsI. 8
7 | HayanpHble cBeleHUs U3 CTEPEOMETPHUH. 7
8 | IloBropenwue. Perienue 3aiau 8
KonTtposbHble paboThl 5
UTOIrO 68




punioxenne Ne 1

IIpumepHOe KajeHIAPHO-TeMATHYECKOE IIJIAHNPOBAHUE FeOMeTPUM
3a Kypc 7 kiaacca no ®I'OC (2 yaca B Hee110).

Bcero 70 yacos.

Ne

Tema ypoka

Jlata npoBeneHus

T1aH (bhakT

I'napa |. HauajabHblIe reoOMETpuICCKUE CBCACHUA. 12 yacoB

Touka, TUHUSA, IpsiIMasi, TUIOCKOCTh. JIMHUK 1 001acTH Ha
IJI0CKOCTHU. MIcTopruueckas cripaBKa: OT 3eMJIeaeus K
reOMETPUU

Otpe3ok, ay4, 1oMaHas, yroia. Buas! yrios. UIHCTpyMeHTHI 11
MOCTPOCHUN: JINHEHUKA

CpaBHeHI/IC OTPE3KOB U YIJIOB. BI/ICCCKTpI/Ica yrijia u €€ CBOICTBa

[Tonsarue Benuuunsbl. Jnuna. U3smepenue qunasl. Cepeanna
oTpe3ka. EAMHUIBI u3MepeHus JJIUHBI.

N3mepenue u BhIUMCICHHE JIMH (PACCTOSHHMI), TOCTPOCHUE
OTpe3Ka 3aIaHHOW JIJINHBI

Benuuuna yrna. I'panycHas mepa yria. Buasl yriios.
WHCTpyMEHTHI 111 U3MEPEHUN U TOCTPOCHUI: TPAHCIIOPTHUD

CMexHbIe U BCPTUKAJIBHBIC YIJIbI

IleprieHIUKyIISIpHBIE
npsmele. [Ipsamoit yrosn. MHCTpyMEHTBI ISl TOCTPOCHUN:
YTOJIbHUK

Pemnienue 3a1a4 Ha U3MEpPEHHUE U IOCTPOEHHUE YIITIOB C IIOMOILBIO
TpaHCIOPTHUPA.

10

Pemnienue 3a7a4 Ha BBIYUCIICHHUE YIJIOB M IJIMH OTPE3Ka

11| Konmponvnas paboma Ne 1 «Hauanvnvle 2eomempuueckue
ceedenun»

12 | Ananu3 KOHTPOJIBHOU paboThl. ['eoMeTprueckas Gpurypa.
BuyTpenHsis, BHewHsAS 06yacTu GpUrypsl rpaHua.
dopMUpOBaHUE MPEICTABIECHNUN O METANIPEIMETHOM IOHATHH
«purypay.

I'nasa Il. Tpeyroiabuuku. 18 yacos

13 | Tpeyroapuuku. CBOiCTBa paBHBIX TPEYTOJIbHUKOB. BhiaeneHne
CBOMCTB 00BEKTA.

14 | TlepBsIii MPU3HAK PABEHCTBA TPEYTOJHHUKOB

15 | Pemenue 3a1a4y Ha IPUMEHEHHE TIEPBOTO MPU3HAKA PABCHCTBA
TPEYroJIbHUKOB

16 | Tlepnenaukyssip k mpssMmoii. Beicota, Menuana, Ouccektpuca
TPEYroJibHUKA

17| PaBHOOeApEHHBII U PABHOCTOPOHHUI TPEYTOJIbHUKH, CBOWCTBA
U IPU3HAKU

18 | BameuaTenbHBIE TOUKH TPEYrONbHUKA. PerieHne 3a1aq

19 | Bropoii mpu3Hak paBeHCTBA TPEYrOIbHHUKOB

20 | Pemrenue 3aja4 Ha MPUMEHEHHE BTOPOTO MIPHU3HAKA PABEHCTBA
TPEYrOJbHUKOB

21

TpeTuil npu3HaK paBeHCTBA TPEYrOJIbHUKOB




22

Pemenne 3aa4 Ha MPUMEHEHHE TPETHETO PU3HAKA PAaBEHCTBA
TPEYTOJIbHUKOB

23 | OKpY)KHOCTB, KPYT, UX DJIEMEHTHI U CBO#CTBA. HCTPYMEHTBI
JUISL IOCTPOCHUM: IUPKYJIb

24 | TIpocreiiuue MOCTPOECHUS IUPKYJIEM U JIMHEHKOM: TIOCTPOEHUE
yrja, paBHOT'O TaHHOMY.

25 | TIpocreiiuue MOCTPOECHUS IUPKYJIEM U JINHEMKOM: IIOCTPOEHUE
OHMCCEKTPUCHI yria

26 | [IpocTeiinye TOCTPOEHUS LIUPKYIEM U JTMHEHKOM: TOCTPOCHHE
NIEPIICHIUKYJISIPA K NPSIMOU

27 | Peurenne 337124 Ha IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB

28 | TIpakTHKYM 110 PEUICHHIO TE€OMETPUYECKHX 3a/a4

29 | Konumponwvnas paboma Ne2 «Tpeyzonvnuxu. Ilpusnaxu
pasencmea mpey201bHUK08»

30 | AHasiu3 KOHTPOJIBHOM paboThl. Pemenne 3amau

I'nasa |11, [TapanaeasHble npsimbie. 13 yacoB

31 | TlapasutenbHbIe TPSIMbIE

32 | TIpu3HaKu MapaJuIeTbHBIX MPSIMBIX

33 | TlpakTuueckue Crioco0bl MOCTPOCHHS MAPAILIEIbHBIX MPSIMBIX

34 | Pemenue 3aj1a4 mo Teme «IIpu3HaKy napajiebHBIX TPSIMBIX)

35 | AkcHOMa mapauielibHbIX MPSIMBIX

36 | Axcuoma mapamwtensHoctd EBkima. Micropudeckas cripaBka.
«Hauana» Eskmuna. JI.Dtnep, H.1.Jlo6aueBckuii. Mctopus
ITOr0 NOCTYJIaTa.

37 | Co#cTBa MapayIeIbHBIX MPSIMBIX

38 | CoiicTBa MapaieIbHBIX IPSIMBIX, PEIICHHE TEOMETPUICCKHUX
3a/1a4y

39 | Pemenue 3amau no teme «IlapasienbHble IPSMbIE»

40 | TIpakTHKyM IO PEIICHHUIO 3a]a4 Ha IPU3HAKH U CBOWCTBA
napajuiebHBIX TPSIMbIX

41 | 3ager mo teme «IIpu3HAKK M CBOMCTBA MAPAJUICIIEHBIX TPSIMBIX)

42 | Konmpavnas paboma Ne3 «Ilapannensuvie npamolen

43 | Amnamu3 KOHTpOJIbHO# paboThl. Pemenne 3amay

I'naBa I'Y. CooTHOIIEHHMSI MeXKAY CTOPOHAMM M YIVIaMH TpeyrojibHuKa. 20 yacoB

44 | CymMma yrioB TpeyrojbHHKa

45 | BHenrHue yriibl TPEYTroJbHUKA

46 | TIpssMOYTOJIBHBIN, OCTPOYTOIBHBIN, TYITOYTOJIBHBIN
TPEYroJIbHUKU

47 | CoOTHOIIECHUSI MEK/Ty CTOPOHAMH U YTIIAMH TPEYrojbHHKa

48 | PelieHHe TeOMETPUYCCKUX 3a/1a4 Ha COOTHOILICHHS MEXKTY
CTOpPOHAMH U yTJIAMHU TPEYroJIbHUKA

49 | HepaBeHCTBO TPEYroJIbHUKA

50 | Konmpnonasa paboma Ned «Coomnowenus mexicoy
CHOPOHAMU U Y2T1AMU MPEY20NbHUKA)

51 | Ananm3 KOHTPOJIBHOH paboThl. Pemrenue 3amau

52 | CBOMCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

53 | TIpu3HaKu paBeHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB

54

Pemenne 3aJla4 Ha IPUMCHCHHUEC CBOMCTB U IPU3HAKOB
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MPSIMOYTOJILHOTO TPEYTOJIbHUKA

55 | JlomoMHUTEIbHBIE IPU3HAKH PABCHCTBA MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB

56 | Pemenne 3ama4 no teme «IIpsSMOYTONBHBIN TPEYTOIBHUK

57 | PaccTostHEE OT TOYKH JI0 TPSAMOiA. PaccTosiHre MEKIy
napajuieIbHBIMH [TPSIMBIMU

58 | TTocTpoeHHE TpPEYroJIbHUKA IO TPEM DJJIEMEHTaM: IO TpeM
CTOpOHaM

59 | TlocTpoeHHe TpPEYroJibHUKA IO TPEM JJIEMEHTaM: IO JBYM
CTOPOHAM U YTy MEXKJY HUMH

60 | TTocTpoeHre TPEYTrOIBHUKOB IO TPEM IJIEMEHTAM: [0 CTOPOHE H
JIBYM TIPWJICKAIINUM K HEH yriiam

61 | TIpakTHKyM 1O PEHICHUIO TEOMETPHUYCCKUX 3a/1a4 [0 TEME:
«COOTHOIICHHUSI MEXK/Ty CTOPOHAMH M YTIIAMH TPEYTOJIBHUKAY

62 | Konmponvnas paboma Ne 5 «IIpamoyzonvhviit mpey2oabHuK.
Ilocmpoenue mpe-yzonvHuka no mpem 3J1eMeHmam»

63 | Amnanus KoHTpONIBHO# paboThl. [IpoekTHas pabora

HrTorosoe nosTropenue. 7 4acoB

64 | TloBropenwue. [Ipu3HaKku paBeHCTBA TPEYTOJIBHUKOB. PaBHO-
OePEHHBIN TPEYTOJILHUK

65 | Tlosropenue. [Ipu3Haku ¥ CBOKMCTBA MapaLIEIbHBIX
MPSIMBIX

66 | TToBropenue. COOTHOIIEHHUS MEXK/Y CTOPOHAMHU M YTIIaMHU
TPEYToJIbHUKA

67 | Pemrenue 3a1a4 Ha MOCTPOEHHE C TIOMOIIBIO UPKYJISL U
JIMHENKH

68 | Hmozoeas konmponvnas paboma

69 | Ananu3 UTOroBON KOHTPOJIbHOM PabOTHI

70

PesepB BpemeHn
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Ipuio:xkenune Ne2

KasiengapHo-teMmaTuuyeckoe miiaHupoBanme mno reomerpuu 8 kiaace no ®rocC

2 yaca B HeeJII0
(Bcero 70 yacoB)

Ne Tema ypoka Jlama npoeedenusn
Dakm
Inan
IloBTOpeHue reomerpum 7 Kijacca. 2 yaca
1 | IToBropenue. [Ipu3Haku paBeHCTBA TPEYTOJIbLHUKOB
2 | IloBropenwue. [Ipu3Haku u CBOMCTBA MapajIeIbHBIX MPsAMbIX. CBOMCTBA
Y TIPU3HAKU TEPICHIUKYIISIPHOCTH.
I'naBa V. YerbipexyrojbHuku. 14 yacon
3 | MHOTOYrOJIbHUKH. BBIMTyKITbIe M HEBBIMYKIIBIE MHOTOYTOJIBHHUKH.
4 | CymMa yrIiioB BBIIYKJIOTO MHOTOYTOJIbHUKA. YeThIpeXyrojJbHUKU
5 | Ilapamnenorpamm. CBoiicTBa napajuienorpamma
6 | [Ipu3naku napayienorpaMmma
7 | HarnsgHoe — mpencraBieHue o ¢Qurypax  Ha  IUIOCKOCTH.
[TapannenorpamMm
8 | Tpaneuus. PaHoGeapeHHas Tpanenus
9 | HarsimHoe mipesicTaBiieHne o Gurypax Ha miocKocTu. Tpamnenus
10 | Teopema daneca
11 | IlocTpoeHus C MOMONIIbIO HUPKYJIS U JUHEHKH Tpaneuuu
12 | Ipsimoyronpauk. CBOMCTBA M MPU3HAKU MPSIMOYTOJIbHUKA
13 | PomM6 u xBagpar
14 | CpoiicTBa 1 npu3HaKku poM0Oa U KBajapaTa
15 | IloHATHE O IBMKEHUHU: OCEBasi U LIEHTPAJIbHASI CHMMETPUHU
16 | Konmponavuas pavoma Ne 1 no meme « Hemovipexyzonsnuxuy
I'nasa VI. IL1omaan. 14 yacos
17 | Ananu3 koHTpoJabHOU paboTHl. IloHATHE MITOIAAM MIOCKON (QUTYDPHI U
ee ceoicTBax M3mepenue muomaneil. EAMHUIB M3MEPEHUS TIIOIIAIH.
PaBHOCOCTaBICHHBIE 1 pABHOBEJIMKHE (DUTYPBHI.
18 | IMnomans kBagpara. [Inomane IpsMOyrobHUKA
19 | ®opmyna momaay napauiesorpaMMa M €ro 4YacTHBIX BUJIOB
20 | ®opmyrna IIoMaa TPEYTroJIbHUKA
21 | Ilnomane Tpaneuuu
22 | Inomane MHOTOYrONIbHUKA. CpaBHEHNE M BBIYMCIICHHUE TUIOMIA ICH.
23 | Ot 3emieMepHH K T€OMETPUHU
24 | Teopema ITudaropa. [ludarop u ero mxomna. Panec. Apxumen.
25 | Teopema, oOpaTtHas Teopeme [Tudaropa
26 | [udarop u ero mkona
27 | IlpoexTtHas pabota Ha Temy «IIudarop u ero mxona .Benukue TaitHbI
teopemsl [Tudaropa»
28 | ®opmyna ['epona
29 | Pemenue 3aa4 Ha BBIYMCIEHUE U JJOKA3aTEIbCTBO C UCIOJIB30BAHUEM
M3Y4YEHHBIX HOopMyT
30 | Konmponvnas paboma No2 no meme «Ilnowadoy
I'nasa VII. ITogo0HbIe TpeyrojibHuku. 20 yacos
31 \ AHanu3 KoHTposibHOU paboThl. [loHsATHE 0 Mpeobpa3oBaHUU.
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[IpencraBieHne o MeTaIPEIMETHOM MTOHITHH «IIPE0OPa30BAHHE.
[IponoprmonanbHBIe 0OTPE3KH, moxodue Guryp. OnpenencHue
110JIOOHBIX TPEYTOJIbHUKOB.

32 | CooTHOIIEHNE MEKIY TUIOMASIMH MOT00HBIX QUTYD.

33 | TlepBblii MpU3HAK OI00MS TPEYTOILHUKOB

34 | Bropoii npu3Hak nogo6us TpeyrojJbHHKOB

35 | Tperuii mpu3HaK Mo100Ms TPEYTOJILHUKOB

36 | Pemenne 3a1a4 Ha BBIYMCICHHUE U JOKA3aTEIbCTBO C UCIOIB30BAaHHEM
U3YYEHHBIX (POpPMYII.

37 | Koumponvnas pavooma No3 no meme «Illpusnaxu noooous
mpey2oibHUKO8)

38 | AHanu3 KOHTPOJIbHOM paboThl. CpeHssl IMHUS TPEYTOJIbHUKA

39 | Cpennsist TuHMS B paBHOOEAPEHHOM TPEYTOJIbHUKE

40 | IlponopunoHaIbHbIE OTPE3KHU B IPSAMOYTOJIBHOM TPEYTOJbHUKE

41 | Pemenue 3a7a4 Ha BEIYMCIIEHHE, IOKA3aTEILCTBO, C UCIIOJIb30BaHUEM
W3YYEeHHBIX puryp

42 | I'eomeTpuuecKue nmpeoodpa3oBaHus

43 | 3ajauu Ha TOCTPOCHUE METOJOM MmoAo0us. Tpucekmus yria.
KBazpatypa kpyra. Y nBoeHue Kyoa.

44 | Tlonsitue o mogo6uu GUTyp ¥ TOMOTETUH

45 | IlpoextHas paboTa «I'eoMeTpuyecKue 3ajau ¢ NPAKTUYECKUM
COJIepKAHUEM)

46 | CuHyc, KOCHHYC U TaHI€HC, KOTAHI'€HC OCTPOTO YIJia MPsSMOYTOJIBHOTO
TPEYTOJIbHUKA

47 | 3HayeHus CUHyca, KOCUHYCa, TaHI'€HCa M KOTaHIreHca yriioB oT 0° 1o
90°

48 | CooTHOLIEHHS MEX/ly CTOPOHAMHU U YIJIaMH NPSIMOYTOJIbHOTO
TpeyrojapHuKa. Pemenue 3amau

49 | PemieHne 3ajay  Ha BBIYMCIEHHE C HCIHOJb30BAaHHEM CBOICTB
M3YYEHHBIX QUTYD

50 | Konmponvnasa paboma Ne 4 no meme «Pewrenue npamoyzonphovix
mpey2oibHUKOE)

I'naBa VIII. OxkpyxHocTb. 17 yacos

51 | AHanu3 KOHTPOJIBHOM paboThl. B3anMHoe pacnonoxenue npsaMoil u
OKPY>KHOCTH

52 | KacarenbHas M cekyIasi K OKpYy>KHOCTH, UX CBOMCTBa.

53 | ColicTBa OTPE3KOB KacaTelbHBIX. Pemenne 3amaq

54 | I'pagycHas Mepa AyTH OKpYKHOCTH. LleHTpasibHBIH yroJ.

55 | Briucannsiii yron. Teopema o BucaHHOM yriie

56 | Teopema 00 oTpe3kax MepPeceKaArONTUXCs XOP,T

57 | Pemenue 3a7ay Ha BEIYUCIICHHE YTIIOB

58 | CBoiicTBO OMCCEKTPHUCHI yTriia

59 | CepeaMHHBII NEPIEHIUKYISP K OTPE3KY.

60 | Teopema 0 TOUKe MepecedeHHst BRICOT TPEYroJbHUKA

61 | Boucannas okpyx)HOCTh. OKpY)KHOCTb, BIUCAaHHAs B TPEYT OJIbHUK.

62 | CBOHCTBO ONMCAHHOTO YETHIPEXYTOJbHUKA

63 | OnmucanHas OKPYXHOCTh. OKPY>KHOCTB , OMUCAHHAST OKOJIO
TPEYroJIbHUKA.

64 | CBOHCTBO BIMCAHHOTO YE€THIPEXYTOJIbHUKA

65 | Pemenue 3a1a4 Ha BBIYMCIICHHE, 10KA3aTENILCTBO, C HCIOIb30BAHUEM

M3Y4YEeHHBIX puryp
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66 | Pemenue 3amau. [ToarotToBka Kk KOHTPOJIBHOM padboTe
67 | Koumponvnas paooma Ne 5 no meme « OKpyscHOCHIb)
HTorosoe noBropeHue Kypca reoMmerpuu 3a 8 kiaacc. 3 yaca
68 | AHaim3 KOHTPOJILHOU paboThl. [loBTOpEeHHE 10 TeMam
"Yetbipexyronapuuku", "[lnomans"
69 | [HoBTopenue no Temam "Ilogo6HbIe TpeyroasHUKK", "OKpPYKHOCTB"
70 | UtoroBoe moBTOpeHue. l'eomeTpusi W HCKyccTBO. | 'eomerpuyeckue

3aKOHOMECPHOCTH OKPYKaroIIero Mupa.

HUTOI'O: 70 gyacos.

3a Kypc 9 kiaacca no ®I'OC (2 yaca B Hee10).

Bcero 68 uacos.

IIpunoxenne Ne3
IIpumepHoe KaJIEeHAAPHO-TEMATHYECKOE IVIAHUPOBAHUE F€OMETPHUHU

No Tema ypoka IInan | @axkm
n/n
IloBTOpeHue kKypca reomerpum 8 kiacca - 3 yaca
1 | [ToBtopenue. Ilnomanu. @opMyIibl MIOMAAN TPEYTOIbHUKA,
napajuieJiorpaMMa U ero 4acTHbhIX BUJOB, Tpaneuuu, popmyia ['epoHa.
Teopema [Tudaropa.
2 [ToBTOopenue. OKPYKHOCTh, BIIMCAHHBIN TPEYTOJIbHUK, ONTMCAHHBIN
TPEYTOJIbHUK, [IEHTPAJIbHBIHN YTOJI.
3 | Homo6ue duryp. [IpuzHaku moao0ust TPEYrOJILHUKOB.
I'nasa IX. Bektopsbl - 8 yacos
4 | TlonsTue Bexkropa. PaBeHcTBO BekTOpOB. KOinHEeapHbIe BEKTOPHI.
OTkJ1aibIBaHNE BEKTOPA OT JAHHOW TOUKH.
5 | HeiictBus Hax BekTopaMu. ClI0K€HUE U BHIYMTAHUE BEKTOPOB.
6 | 3akoHBI cloXKeHHsI BEKTOpOoB. [IpaBuiio TpeyroabHUKa, TPABUIIO
napajuieJIorpaMma.
7 | CnoxeHue 1 BblunTaHue BeKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB.
8 HevictBusa Hag BekTopamu. [Ipon3BeeHrne BEKTOpa Ha YUCIIO.
9 | IlpumeHeHne BEKTOPOB AJISl peIeHHsI TPOCTEUIINX T€OMETPUUYECKIX
3a/1a4.
10 | YmHOXeHHe BeKTOpa Ha unciio. [IpuMeHeHre BEKTOPOB U pelIeHUs
TEOMETPUUYECKUX 3aau.
11 | CpenHsst TMHUS TPaATICIUH.
I'naBa X. Meton koopaunat — 10 yacos
12 | PaznoxxeHne BeKTOpa Ha cocTaBisitolIMe. BekTopHblit 0azuc,
pa3joXeHue BeKTopa 1o 6a3sucHbIM BeKTopaM. EnMHCTBEHHOCTD
pas3JIoKeHUs] BEKTOpa Mo 6a3ucy.
13 | OcHoBHBIe IOHATHS. KOOpAMHATEI BEKTOpA.
HcTtopuueckas cripaBka «llosiBeHue MeToaa KOOpAMHaT,
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HI03BOJISIOIIETO TTEPEBOIUTH T€OMETPHUUECKIE OOBEKTHI Ha SI3BIK
anreOpobI.

14 | Ilpocreiimue 3agaun B koopauHatax. KoopauHaTsl cepeuHbl
OTpe3Ka, BBIYUCICHUE JUIMHBI BEKTOPA IO €0 KOOPAMHATAM.

15 | Ilpocreiimue 3agaun B KoopAuHatax. PaccrosiHue Mexay TOUKaMu.
Paccrostane mexnay ¢purypamu. Paccrostaue ot 3emin 10 JIyHbI 1
Counnia. M3mepenue paccrosiaus oT 3emun 10 Mapca.

16 | YpaBuenue ¢uryp. YpaBHEeHHE OKPYKHOCTH.

17 | YpaBHeHnue puryp. YpaBHEHHE MPSIMOM.

18 | YpaBHeHUE OKPY>KHOCTHU U MPSMOH.

19 | BzauMHOE pacnoioKeHUE IBYX OKPYKHOCTEH.

20 | [IpumeHeHUEe BEKTOPOB U KOOPAUHAT JJISl PELICHHS] T€OMETPHUUECKHUX
3ana4. ['eomerpus u actpoHoMusd. YTo U Kak y3Hainu AHakcarop,
Oparocden u Apucrapx o pasmepax JIynsl, 3emau u ComnHia

21 | KonrpoabHas pa6ora Nel mo teme

«BexkTopsl. MeToa KOOPAMHATY.

I'nasa XI. CooTHOIIEHHSI MeKTY CTOPOHAMM M yIJIaMH TpeyroJbHuka. CkajasipHoe

Npou3BeJeHue BeKTOpoB — 14 yacoB

22 | Ananu3 KOHTpOJbHOU paboThl. TpUroHoMeTpu4YecKe COOTHOIICHUS B
IPSIMOYTOJIBHOM TpeyroyibHUKe. CUHYC, KOCUHYC, TAHT'€HC yIJa.

23 | TpuroHomMeTpUYEeCKUE IIEMEHTOB TPEYTOJIbHUKA C UCTIOIb30BAHHEM
TPUTOHOMETPHUYECKUX (PYHKIUU TYIOTo yria. Berancienne
COOTHOIIIEHUH.

24 | Teopema o TUIOIIATU TPEYroJibHUKA. DopMyIia TUIOIIA U
TpPEeYroJbHUKA.

25 | Pemenue 3ajau Ha BBIYMCIICHUE TUIOMIA/IU TPEYTOJIbHUKA.

26 | Teopema CHHYCOB.

27 | Teopema KOCHHYCOB.

28 | Pemenue TpeyroiabHHUKOB.

29 | Pemenue 3a/1a4 ¢ MPUMEHEHUEM TEOPEM CHHYCOB W KOCHHYCOB.

30 | IIpoekTtHas pabota. ['eomerpus u uckycctBo. ['eomerpuyeckue
3aKOHOMEPHOCTH OKPY’KaIOLIero Mupa.

31 | Mcnomp30BaHme BEKTOPOB B (DUBHKE.

32 | CxansipHOE IPOHM3BEICHUE BEKTOPOB H €r0 CBOHCTBA.

33 | CkansipHOe pou3BeieHUe BEKTOpOoB. [IprMeHeHre BEKTOpOB U
KOOPJAWHAT IS PEUICHUS POCTEHIIINX TEOMETPUIECKUX 3a]1a4.

34 | IlpakTUKyM IO PEUICHUIO 33a]a4 Ha CKaJSIPHOE MIPOU3BEACHNE
BEKTOPOB U COOTHOIIIEHHSI MEXY CTOPOHAMH M YTIaMHU
TPEYroJbHUKA.

35 | KonurpoabHnasi pagora Ne2 no Teme «CoOOTHOIIEHHSI MEKITY
CTOPOHAMM M YIJIaMH TpeyrojibHuKa. CkajisipHoe Npou3Be/ieHue
BEKTOPOB».

I'nasa XlI. Inuna okpy:KHOCTH U IIOIIAAL Kpyra — 12 yacoB

36 | AHaiM3 KOHTPOJILHON paboThl. MHOTOYTOJIBHUK, €r0 AJIEMEHTHI U €ro
coiicTBa. CymMMa yTJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.

37 | IlpaBuiibHBIE MHOTOYTOJMBHUKH. VcTOpHUecKas cripaBKa

((HOCTpOCHI/IC MMPpaBUJIBHBIX MHOT'OYT'OJIbHUKOB)).
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38

Brircannbie 1 onyrcaHHble OKPYKHOCTHU IS TPEYTOJIbHUKOB,
YETHIPEXYrOoJbHUKOB, TPABUIBLHBIX MHOTOYTOJIbHUKOB.

39 | dopmyna mIoLIAU BEIIYKIOrO YeThlpexyrojapHuka. [lnomans
IIPABUJIBHOTO MHOI'OYTOJIbHHKA.

40 | Pewenue 3anau no teme: «PopMyIibl JUIsl BHIYMCIEHUS TUIOIAAN
IIPABUJIBHOT'O MHOT'OYTOJIbHUKA.

41 | JInuna okpyxHOocTH. POpMyIia AJIMHBI OKPYKHOCTH.

42 | dopmyna IUIOMIAJM Kpyra, pelieHne 3aaay.

43 | Ilnomanp KpyroBOIro CEKTOpA, PELICHUE 3a/1a4.

44 | Ilnomanb KpyroBoro CErMeHTa, pelieHue 3a1au.

45 | 'eoMeTpuyeckue NOCTPOCHUS AJIsl MIUTFOCTPALIUU CBOMCTB
reomerpuueckux ¢uryp. Mcropuyeckas cnpaska «I1maToH u
ApUCTOTEIIbY.

46 | Ilpumenenue GpopmyI1 IUIOMIAAEH AT pEIIEHUS TEOMETPUIECKUX
3ajau.

47 | KonrpoabHas padora Ne3 «/[imHA OKPYKHOCTH M IJIOMIAIb
Kpyra».

I'nasa XIII. /IBn:kenust — 8 yacon

48 | AHanu3 KOHTpOJIbHOW paboThl. IIpeacraBienue o MeXIPeIMETHOM
HNOHSTUU «1IpeoOpa3oBaHuey. [IpeodpazoBanus B MaTeMaTuke (B
apudMeTHKe, anredpe, TeOMETPpUIECKUE MPEe0Opa3OBaHMS).

49 | OceBast u LeHTpasIbHAS cUMMETpUH. OceBasi CHMMETPHS
reomerpuueckux ¢uryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKHX
buryp.

50 | IlapanienbHbIN TEPEHOC.

51 | IloBopor.

52 | OcHOBHBIE METO/BI PEIICHUS 337129 Ha TIOCTPOSHUE (METOT
F€OMETPUUECKHUX MECT TOUEK, METO/] TapauIeIbHOTO EPEHOCa, METO/
CUMMETpUN).

53 | KomOuHauuu 1BHKEeHUH Ha IUIOCKOCTU U UX cBoiicTBa. McTopuueckas
cnpaska «Matematuka B pa3Butuu Poccuu: Iletp |, mxona
MaTEMaTUYECKUX Y HABUTALIMOHHBIX HAyK, Pa3BUTHE POCCUICKOTO
¢nora, A. H. Kpbuioy.

54 | IIpakTUKyM IO PELICHUIO 3a]a4 Ha MOCTPOEHHUE.

55 | KonTpoJbHas padora Ne 4 o teme: «/IBu:KeHHnEY.

I'naBa X1V. HauajbHble cBeJeHUs U3 cTepeoMeTPHH. AKCHOMBI IJIAHUMeTpHUH — 7

yacoB

56 | AHaym3 KOHTPOJLHOU PabOTE. MHOTOTPaHHUK H €r0 JJIEMEHTHI.
Ha3Banue MHOTOrpaHHUKOB C PA3HBIM IOJIOKEHUEM U KOJMYECTBOM
rpaHeil.

57 | IlepBuuHbIe MpeACTaBICHUS O MUPAMUIaX, apaiesienunenax,
IIPU3MAaX, UX 2JEMEHTax 1 MPOCTEHIINX CBOWCTBAX.

58 | IlepBuuHble npeacTaBieHus o chepe U mape, UX AEMEeHTax U
IIPOCTEUIINX CBOMCTBAX.

59 | IlepBuuHbIe NMpeACTaBICHUS O WINHAPE, KOHYCE, UX 2JIEMEHTaxX U
IIPOCTEUIINX CBOMCTBAX.

60 | IIpencraBnenue 00 o0bEMe U ero cBoiicTBax. M3mepenue o0bEMa.
Enuauner msmepenus: oonéma.

61 | O6 akcuomax IJIAHUMETPHH.
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62

006 akcuomax uranumeTpun. Mcropudeckas cpaBka « KocMuueckas
nporpamMma 1 M. B. Kenapin.

IHoBTOpenue. Pemenne 3axa4 — 6 yacon

63 | IloBropenue. Tpeyronpuuku. COOTHOLIEHHE MEXAY CTOPOHAMU U
yIJlaMU TPEYTOJIbHUKA.

64 | IloBropenue. YeTsipexyronpbHuK. MHOTOYrONBHUKH. [101I111.

65 | IloBropenne. Bektopsl. Meton koopauHat. JBuxkenue.

66 | [ToBropenue. Okpy>kHOCTb. JlJIMHA OKPYKHOCTH U IUIOLIA/Ib KPyTa.
BriricanHas u onrcanHasi OKPYKHOCTH.

67 | UToroBasi KOHTPOJbHas padoTa.

68 | Pemenwne 3aga4d u3 otkpeiToro 6anka OI'D.
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