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MOSICHUTEJBbHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpusn» 6a3oBOro ypoBHS AJis
obyuaromuxcss 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIA U3BYUEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHust OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTUg oOydaronuxcsi, GopMupoBaHus (PYHKIHMOHATBLHOW MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y oO0yJarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
abCTpakinii, COOTHOIICHHH PEAIbHOTO M HUJCATBHOT0, XapaKTEpe OTpPaKECHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUYallMXCcsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTalvd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
THIIOTE3bI HEMOCPEACTBEHHO HCTOIB3YIOTCS TMPH PEUICHUH 3a/1ad €CTECTBEHHO —
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeThbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEIIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIIIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJlbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak



Pa3HOBUIHOCTH OOpa3HOIO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyyarolmuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA MJIs
00y4aroluXcs CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CHeru(puKO TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
oOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYUTh T'€OMETpPHUIO Oolee
ri1yO0OKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre LenM OCBOCHHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisitOTCS:

e (opMHpoBaHHE TMpPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3HU C OKPYXKAIOLUIIM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTpaHHHUKAX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMUpOBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUYECKUM COJIEP)KAHUEM;

e Dpa3BUTUE  UHTEIUIGKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaromuxcs, TMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peneBaHTHOU
T€OMETPUM: YMEHHE paclo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX



NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3bIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar JUisi peHIeHus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hayajle €ero W3y4yeHus 3a/Jay, pelIaeMblXx Ha YypOBHE
UHTYWUTUBHOTO TO3HAHUS, U ONPEAEIEHHBIM 00pa30oM opraHu3zoBaHHas paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILUICHUSI, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
NalbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUUECKON JNeATeabHOCTU. Pa3BuTHE NpPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yyalnxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIIeHUs 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEPKaHUsI.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl U KOOpIWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JTIOTHUECKUX YMEHHM
pacmpezenseTcss He TOJbKO IO COJEp)KaTeNIbHBIM JIMHUSAM, HO M IO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO TojaM OO0y4YeHHs,
CTPYKTYpUPOBAaHO TaKUM OO0Opa3oM, YTOOBI OBJIAJEHHUE TEOMETPUICCKUMU
HNOHSTHUSMU U HaBbIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4alolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi IpOYHble MHO>KECTBEHHbIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE

Ha u3yuenue reomerpuun oTBoauTcs 2 yaca B Henenmo B 10 kimacce u 1 yac B

Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMeTpur. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuleNIbHble W CKpemuBarommecs npsmele. [lapauiensHOCTs NpsAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABICHHBIMA CTOPOHAMHM; YIoJd MEXAy [PsIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIOCKOCTEM: [apajulelIbHble  IUIOCKOCTH; CBOMCTBa
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€TPa’ap, KyO, napaieaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApPAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOTO  yTJIA.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKU 0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBAst U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
TteTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, IPAMOW,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Napajuielenuneaax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW IPU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpa3yroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETP; IUIOMIAJb MMOBEPXHOCTH C(EpHI.
B3auMHoe pacnionoxxenue chepsl U TIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o00pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTKa MUIMHAPA U KOHYCA.

KomOunamuu Ten BpalieHUss W = MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKO0JIO cdephl; cdepa, BOUCaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpoctpaHcTBe. ClioKEeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemrenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocrenmme 3amaum B



KOOpJIMHATax. YTron Mexay Bekropamu. CkansipHOE MNPOU3BEJIEHHE BEKTOPOB.
Bolunciienre yrioB Mexay IpsMbIMHU U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METO/I TP PEIICHUH TEOMETPUUYECKUX 3a]1aY.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMHHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTaHue: cHOOPMUPOBAHHOCTHIO TPAXKAAHCKOW MO3UILIUU
oOy4Jaronierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O WJIEHAa POCCUIMCKOTO OOIIECTBa,
MPEACTABICHUEM O MAaTeMAaTHUYECKUX OCHOBAaX (YHKIMOHUPOBAHMS Pa3TUUHBIX
CTPYKTYP, SIBJICHHI, MPOLIETYp FPaXkTaHCKOT0 001IecTBa (BEIOOPHI, OMPOCHI U TIp.),
YMEHHUEM B3aUMO/JICUCTBOBATH C COI[MATILHBIMUA UHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSIMU ¥ HA3HAYCHUEM.

I[laTpuoTuyeckoe BocnuTaHWe:  CHOPMHUPOBAHHOCTHIO  POCCUHCKOU
IPpaXKIAHCKON HUIECHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOAIIEMY POCCHICKON
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMUS: OCOBHAHUEM AYXOBHBIX IIEHHOCTEMN
poccuiickoro  Hapojaa;  C(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS,
ATUYECKOTO MOBEACHHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
HAayKd M JIESITEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJaJa B MOCTPOEHHUE
YCTOMYMBOTO OyAyIIEro.

JcTeTHYeCKOe BOCIUTAHNE: SCTETUYECKUM OTHOIIEHUEM K MHPY, BKIHOYas
ACTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH,
paccyXAeHUN; BOCIPUUMYMBOCTHIO K MaTEMAaTHUUYECKUM acCIleKTaM pa3lInyHbIX
BUJIOB UCKYCCTBA.

du3znueckoe BoOCNUTaHUE: CHOPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATH
MaTeMaTU4YeCKUe 3HaHUsI B MHTEpecax 370pOBOro M 0e30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBbIO  (3I0pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢unyeckas
aKTUBHOCTD); (DU3UYECKOTO COBEPIIEHCTBOBAHUS, MPH 3aHATHUAX CIHOPTHUBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

TpynoBoe BocnMTaHHWe: TOTOBHOCTBIO K TPYyAY, OCO3HAaHUEM IIEHHOCTH
TPYJIOJNIOOMS;  MHTEpPECOM K  pa3iauuyHbiM  cepam  npodeccruoHanbHOU
JEATEeIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKONM U €€ MPUIIOKCHUSMH, yMEHUEM
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud ©  pean30BBIBATH
COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI, TOTOBHOCTBIO U  CIIOCOOHOCTBIO K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO M C€aMOOOpa30BaHMIO Ha MPOTSHKEHUM BCEH
JKW3HU; TOTOBHOCTBHIO K aKTHBHOMY YYaCTHIO B PEIICHUHM MPAKTUYECKUX 3aiad
MaTeMaTHYECKON HAMpPaBICHHOCTH.



JKOJIOTHYECKOe BOCHHUTAHMe: C(HOPMUPOBAHHOCTHIO  IKOJIOTHYECKOM
KyJbTYpbl, TMOHMMAHHEM BIUSHUA COLUAIBLHO-DPKOHOMHYECKUX TPOIECCOB Ha
COCTOSIHUE TPUPOJHOM U  COIMAIBHOW Cpefbl, OCO3HAHUEM TIJ00aJIBLHOTO
XapakTepa  O9KOJOTMYECKHX  MpobiieM;  OpHeHTauued Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW ISl PElIeHUs 3a1ad B O0JIACTH OKpPY)KAroIIeH Cpeisl,
IUTAHUPOBAHUSI TIOCTYNKOB M OLIGHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKpPYXaIoIleh Cpe/ibl.

LleHHOCTH HAyY4YHOr0 MNO3HAHMSA: CHOPMUPOBAHHOCTHIO MHPOBO33PECHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U OOIIECTBEHHOM
MPAKTUKH, TOHUMAaHUEM MaTEMaTHYECKONM Haykhm Kak cdepbl 4YeIOBEYECKON
NeSATEILHOCTH, ATANoB €€ Pa3BUTHUS U 3HAYUMOCTH JJISi PA3BUTUS [IMBHIIM3AIUY;
OBJIAJICHUEM SI3bIKOM MaT€MAaTHKU U MAaTeMaTHUYECKOU KYJIbTYpOM Kak CpelICTBOM
MO3HAHMS MHUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO U MCCIEI0BATEIbCKYIO
NEeATEeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanrvnvie  noznasamenvmvie  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpuMeHeHue  J02UYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble ornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaumy, OCHOBAaHUA sl OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIb30BAaHWEM 3aKOHOB JIOTMKH, JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;



IPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTEMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
IPUBOJUTH MPUMEPbl UM KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJIE€HUS U BBIBOJBL;

BBIOMpATh CrOco0 permeHuss y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOosee MNOAXOASAIUNA € YYETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibcKHe JAeiiCTBUSA:

MCIT0JIb30BaTh BOMPOCHI KaK MCCIIEIOBATENbCKU MHCTPYMEHT IMTO3HAHMS,
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENIBHO CTUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEOBAHME TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOIro
O0BbEKTa, SIBJIECHUSA, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAONIONEHNUS, UCCIIEJOBAHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUN;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IPOIECCa, a TaKKe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora ¢ undpopmaunmeii:

2)

BBISIBIIATE JNepuuThl WHPOpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONIPOC U JJIS PEIICHUS 3a]1a9H;
BBIOMpaTh  WMHGOpMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;
CTPYKTYPHPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnuvie KOMMyHUKamueHwvle Oelicmeus, o0becneuusarom

C¢0pMMpO6‘ClHHOCWlb COL;UCZ]ZbelX HABBIKO6B 06yqa}0mux0}z.
OO01menue:

BOCIIPUHUMATh W (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHM U TEJISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10
X0y pelIeHUd 3a/1aud, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;



B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYK/1aeMOM TEMBI,
npoOJIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC Ha TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHaJIora, OOHAPYXUBATh pa3Indue W CXOJICTBO TMO3WIIUN; B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMs,  TPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUHU.

CoTpyaHu4ecTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacnpeaesTh BUABI padoT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBbIE WITYPMbD» W HHBIEC); BBIMOJIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTMMHU UJIE€HAMU KOMAaH/IbI,
OIICHWBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUH
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa MMM U YCIOBHUSAM, OOBACHSTH
MPUYMHBI JTOCTHXKEHUSI WM HEIOCTHXKEHUS PE3yJIbTATOB JIESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHHPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHAMU: NAPALIETBHOCTD U NMEPIEHAUKYISIPHOCTD IPSMBIX
Y IUIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOro yria; JMUHEWHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IHMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOrOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYILAs IIJIOCKOCTh, CEUEHNE MHOTOI'DAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3a1aun Ha HaxOXKAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pa3am Wiu
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIIMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaXOXKJEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupamMpga) ¢ OpuMeHeHueM (GOpMyJl; BBIUMCISATH COOTHOUICHUS MEXKIY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BbEMaMU OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.



N3Bnekath, mNpeoOpa3oBbIBaTh M HWHTEPIPETUPOBATH HHMOpMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeJCTABICHHYIO Ha 4epTexkax U
pUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (akThl IS PEIICHHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEAnoJaraiinX HECKOJIbKO IAroB PELICHUsI, €CIU YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IpuMeHsAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEJACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH HpPUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC HU
YKW3HU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHSITh MOJyYEHHbIC 3HAHUA Ha MPAKTUKE: aHAJIW3WPOBATH pPEaIbHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHATUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTU4ecKu CHOpPMYJIMPOBAHHON TPOOJEMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MHCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEITUYUH.

11 KJIACC

OnepupoBaTh MNOHATUAMH: IWIMHAPUYECKAs MOBEPXHOCTh, 00Opa3yroline
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; chepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEJ BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
IapOBOU CEKTOP.

Beruncnare 00bEMBI U IUIOHMIAAM  TOBEPXHOCTEH TeN  BpallleHWs,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHATHUSMH: MHOTOTPaHHUK, BIMCAHHBIK B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIlICHUA.

BeIuncnaaTh COOTHOIIGHUSI MEXKIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHM 00JIaAAt0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensaTh reomeTpuyeckue (HakTbl Ui PEUICHUS] CTEPEOMETPUYECKHUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO 1IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J10KA3aTebCTBO MATEMATHUYECKUX OTHOLICHUM W
HAXOKJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WM alrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIE IOHATHA B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMH Ha S3bIKE T'€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXO0KICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHIUKYISPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOCTpaHcTBO. [IpaBmita
n300pakeHNs Ha PUCYHKAX: H300paKeHUs
HJ’IOCKOCTCI;'I, NnapaajiCIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

Ilonstus: nepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsamas 1 rnji0CKOCTb

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIHOHHBIX YepPTeKaxX

HavanpHble cBeieHUs 0 KyOe U mupamu/e,
uXx pa3BEépTku U Mojenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX




[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOCHUH

8 CTEepEOMETPHUU: aKCHOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
[TonsTre 06 akCMOMaTUYECKOM IOCTPOECHUU

10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX
BsaumHoe pacronoxeHue npsiMbix B

11 MIPOCTPAHCTBE: MepeceKaroecs,
napajuieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE
[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B

12 MIPOCTPAHCTBE: MapalieNbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaICIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B

13 npoctpanctie: [lapannenbHoCTh NpsMON U
MIJIOCKOCTH

14 VYTriabl ¢ cOHanpaBiIEHHBIMA CTOPOHAMH

15 Yroa Mexay IpsIMbIMU B TIPOCTPAHCTBE

16 VYroa Mexay npsSMbIMHU B IPOCTPAHCTBE

17 [TapanienbHOCTh IIOCKOCTEH:
napajuieJbHbIe MIOCKOCTH

18 CaolicTBa mapajuiesbHbIX ITOCKOCTEMN

19 [Ipocreiimme mpocTpaHCTBEHHbBIE PUTYPHI HA
MIJIOCKOCTH: TETPAdIP, KyO, mapajieIenure I

20 [Toctpoenue ceueHuii




21

[ToctpoeHue ceuenui

Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B IIpocTpaHcTBe. [lapamnenbHocTsh
MPSIMBIX U IJIOCKOCTEN"

93 [lepneH IUKyYIAPHOCTD NPSMON U MJIOCKOCTH:
NIEPICHIUKYIJIIPHBIE IPSIMBIEC B IPOCTPAHCTBE

24 [IpsimMble napasienbHble U
MIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

28 Teopema o0 npssMON NepHIEH UK YISIPHON
IIJIOCKOCTH

29 TeopeMa 0 npsAMON NEepHEH AUKYIISAPHON
IIJIOCKOCTH

30 Teopema o0 npsAMON NepHIEH UK YISIPHON
IIJIOCKOCTH
[lepnieHIMKyYNAp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKYNAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 710 IIIIOCKOCTH

33 [lepneHIMKyNAp U HAKIIOHHBIE: PACCTOSTHUE

OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT




IPSIMOM A0 IIJIOCKOCTH

[lepnienIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOad MEXKAY IPSIMON
U IUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOIO yIJIa

37 JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroi
JBYTPAHHOI'O yria

38 IlepneHIUKYISPHOCTD IIJIOCKOCTEN: IPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEH

39 [lepneHUKyYISAPHOCTD IIJIOCKOCTEM: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN

40 [lepneHMKyISpHOCTD IJIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEMN

41 TeopeMa 0 TpEX nepHEHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIPax

43 TeopeMa 0 TpEX nepHEHAUKYIIApax
KonTponbHas padora no temam

44 "[leprieHAMKYIAPHOCTD MPAMBIX U
miockocTeil" u "YTIbl MEXIy NPSIMBIMU U
miockocTsaMu"”
[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE

45 3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46 [Ipusma: n-yronpHas mpu3Ma; rpaHu U




OCHOBAHUJ IPU3MBI; ITPpAMas U HAKJIOHHAA
IIPHU3MBI; OOKOBAas U ITOJIHAS IIOBEPXHOCTH
IIPpU3MbI

47

48

49

50

51

52

[Tapamtenenunen, NpsAMOyTOJIbHBII
napajuleJIeuIe]] 1 ero CBOMCTBa

[Iupamuna: N-yrosibHas nupamMuaa, TpaHu v
OCHOBaHUE MUPaMM/JIbl; OOKOBAs U MOJIHAs
[IOBEPXHOCTh IUPAMU/bI; IPABUJIbHASA U
yCeu€HHas nupaMuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSTHE
NPaBUIILHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
npu3Ma U IpaBUIbHAS THPAMU/IA;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
IIpaBWIbHBIN TETpa’ip; KyO

[IpencraBneHue o MPaBUIBHBIX
MHOTOTPaHHHUKaX: OKTadIP, TOJEKAdIP U
MKOCadIP.

CI/IMMCTpI/ISI B IIPOCTPAHCTBEC: CUMMCTPUA
OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONeMEHTBI CUMMCTpPUU B ITUpaMUJAX,
napajiiejcenmIie1ax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Brruncnenue 371€MEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

53

[Tnomaae 60KOBOI MOBEPXHOCTH M TTOJTHOM
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSMOM PU3MBI




[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTHU MPABUIILHOM ITHPAMH/IBI,

>4 TeopeMa O oI OOKOBOW MOBEPXHOCTH 1
yCEUEHHOHN MUPaMUJIBI
55 KonrponsHas pabora o teme 1
"MHororpaHHuku"
56 [Tonsitue 06 06bEMe 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIbI 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMuIbI 1
61 O06BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3 AN
65 3Hanui. [locTpoeHune ceueHuit B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTHU3 AN
3HaHUU. BeIuKcCIIeHnE PACCTOAHUMN: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT 1
TOYKH J0 TUIOCKOCTH, MEXIY
CKPETTHBAOIIUMHUCS MTPSIMBIMH
67 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpeHme, 0600IIEHNE CHCTEMATH3AITUS
68 3HaHWi. Beraucienue yrios: Mexy 1

CKpCHIUMBAOIIUMUCA IIPAMBIMU, MCXKIY




HpSIMOfI " IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,

YTJI0B MEXKAY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, iuamerp;
IUIOINA/b MOBEPXHOCTU CEpBhI
BsanmHuoe pacrionosxenue chepsl u
TUIOCKOCTH; KacaTebHask TNIOCKOCTh K
cthepe; miomaas chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N300paxenue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

[{umHapHYecKas IOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
[MOBEPXHOCTH

[{winHap: ocHOBaHUS U OOKOBas
HOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxenne NUINHIPA HA TIOCKOCTH.
PazBéprka nununapa. CedeHus HUIHHIPA
(TTOCKOCTHI0, MapalIeIbHON UITH
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)
KoHnueckast moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MTOBEPXHOCTH, OCh U BEpIIIUHA
KOHUYECKOU TOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEpPIINHA,




o0Opa3yromias U 0Ch; IJIOMAab OOKOBOM 1
MIOJTHOHM TTOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

o OCHOBaHHUA U OOKOBast MOBEPXHOCTD
N306paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3péprka konyca. CeueHus KoHyca
(TI0CKOCTHI0, MapaIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, POXO/ASILEN Yepe3 BEPIIUHY)

1 KombOunanus ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BMcaHHasi B MHOTOTPAHHUK HITH B
TEJIO BpallleHus

13 [Tonstue 06 06bEéme. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O0béM nMIMHIpa, KOHYCa

15 O0BEM mrapa u wiomaas chepsl
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

17 KonTtponsHas padora no temam "Terna
BpaieHus" u "O6beMbl Ten"

18 BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

19 CroxeHue ¥ BbIUUTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnoxeHne BEKTOpa 110 TPEM

21 HEKOMILTaHApHBIM BeKkTopaM. [1paBuiio

napauicicnuicaa




22

Pemenne 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUH C
BEKTOpPaMHU

23

[IpsimoyrosbHas cucreMa KOOpAUHAT B
npoctpancTse. KoopauHaTel BEKTOpA.
IIpocreitmme 3aga4n B KOOpAUHATAX

24

25

VYron mexay Bekropamu. CKansipHoe
MIPOU3BEICHUE BEKTOPOB

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

28

29

KoHTtposbHas padota mo teme "BekTopsr u
KOOpJIMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 06001IeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUTAaHUMETPUH

[ToBTOpenue, o6o0IIEHNE 1
cucremaTtu3anus 3HaHui. OCHOBHBIE
¢Gurypsl, GpaxTsl, TEOPEMBI Kypca
TUITAaHUMETPUH

30

[ToBTOpenme, 0600IIEHNE 1
CUCTeMaTH3aIus 3HaHWA. 3a1aun
TUTAHUMETPUH U METOJIbI UX PELICHHS

31

[ToBTOpenwue, 0600IIEHNE U
cUcTeEMAaTH3alus 3HaHUN. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




[ToBTOpeHnue, 0600IICHNE 1
cucrteMarusanus 3Hanuii. OCHOBHEIE

32 1
burypsl, pakTbl, TEOPEMBI Kypca
CTEpEOMETPUH
33 Wrorosas kKoHTpoJbHAS paboTa 1
34 [ToBTOpEHME, 0606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



