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MOACHUTEJBbHASA 3AIINCKA

PaGouast mporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHs st 00y4arOIIUXCs
10 —11 wmaccoB pa3paborana Ha ocHoBe DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa CpelHero olmiero odpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAaHUIA,
MPEIbABISEMBIX K MAaTEeMaTHUYECKOMY OOpa30BaHUIO, M TPAAMIMA POCCUHCKOTO OOpa3OBaHMSL.
Peanuzamust  mporpamMmbl  oOeclieYMBaeT  OBJIAJICHHE  KJIFOYEBBIMH  KOMIIETEHIIHSMH,
COCTaBJSIFOIIMMH OCHOBY [UISI CAMOPA3BUTUSI U HENPEPHIBHOIO 0O0pa30BaHUS, IEINOCTHOCTh
OOIIEKYIBTYPHOT'O, TMYHOCTHOTO U NMO3HABATEIHHOTO PAa3BUTHS TMYHOCTH 00YJAFOIINXCS.

HEJHU U3YUYEHUSI YYEBHOTI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETPUU Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS
00yCIIOBJICHA TPAKTUYECKOM 3HAYUMOCTBHIO METANpPEIMETHBIX M MPEIMETHBIX pPe3yJIbTaTOB
00y4eHUs] TEOMETPUHU B HAIMPABICHUU JIMYHOCTHOTO PAa3BUTHUS OOydarommxcs, GopMUpOBaHUS
(GYHKIMOHATHPHOW MATEeMAaTHYECKOH TPaMOTHOCTH, W3YYCHHUS IPYTHX YYEOHBIX U CIIUTUIMH.
PasButHe y oOyd4arommxcsi MpPaBUIBHBIX MPEICTABICHUH O CYIIHOCTH W TIPOUCXOXKICHHUH
TEOMETPUIECKUX aOCTPaKIUi, COOTHONICHHH PEabHOTO U HJICATBHOT0, XapaKTepe OTPaKEeHUS
MaTeMaTU4YeCKOM HAyKOH SIBJICHUH W IPOLIECCOB PEAJIbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTHYECKOrO0 MOJCIUPOBAHMS B HAYYHOM IIO3HAHHH M B TIPAKTUKE
cocoOcTByeT (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS y4alIMXcs, a TaKkKe KadecTB
MBILUICHUS, HEOOXOAUMBIX ISl aJJalTallud B COBPEMEHHOM OOIIIECTBE.

l'eomerpust sBHsieTcs OAHUM U3 0a30BBIX MPEIMETOB HAa YpPOBHE CPEIHEro OOIIEero
o0pa3oBaHMsl, TaK KaK 00eCleYrMBAET BO3MOXKHOCTh M3Y4YEHHS KaK IUCIHUILUIMNH €CTECTBEHHO -
Hay4YHOW HaNpaBJI€HHOCTH, TaK U TYMaHUTaAPHOM.

Jlornueckoe MeblnuieHHE, (GopMUpyeMoe MpU U3y4YEHUU OOYYAIOUIMMHUCS TMOHSITUHHBIX
OCHOB TE€OMETPUU U TOCTPOCHUU IEMOYKU JIOTUYECKHX YTBEPKACHUNW B XOJ€ pEIICHUS
TeOMETPUYECKUX 3a7ad, yYMEHHE BBIIBUTATh H OMPOBEPraTh THIIOTE3bI HEMOCPEICTBEHHO
WCTIONB3YIOTCS TPH PEIICHUU 3a/lad eCTECTBEHHO-HAyYHOro IHWKIA, B YaCTHOCTH M3 Kypca
bu3nKH.

YMeHue OpHUEeHTUPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0yacTsax nesTeIbHOCTH 4enoBeka. OpHEHTalus YeloBeKa BO BPEMEHH W MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COIHATBHOrO OBITHS, (OpMa OTPaKECHUSI OKPYKAIOIIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAaHHWA W  aKTUBHOI'O MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIUHSAET pa3Hble BUABI YUeOHOU U TPYAOBOI
NesITeNbHOCTH, SBIISIETCS OJHUM U3 MPO(EecCHOHANBbHO BA)XKHBIX KAdyecTB, MO3TOMY aKTyaJbHa
3ama4a GpopMHUpPOBaHMS Y OO0YUYaIOIIMXCSI MPOCTPAHCTBEHHOTO MBILIUIEHUS KaK pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUSI — CYIIECTBEHHOIN0 KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOH
JeSITeNbHOCTH TI0 MHOTUM HaIpaBlICHUSIM.

Llenp ocBoeHuss mporpamMmbl ydeOHOro kypca «['eomeTpus» Ha 0a30BOM ypOBHE
oOyueHusi — oOmeoOpa3oBaTeIbHOE W OOIIEKYJbTYpPHOE pa3BUTHE OOYy4alOIIUXCs 4Yepe3
oOecrieueHHEe  BO3MOXXHOCTM ~ TPUOOpETEHHS U HUCIOJb30BAHUS  CHCTEMaTUYECKUX
TE€OMETPUYECKUX 3HAHUM U ACUCTBUH, CIEUU(PUUHBIX T€OMETPUHU, BO3MOMKHOCTH YCHEIIHOTO
MPOAODKEHUsT O00pa3oBaHHMS 1O  CIEHUAIbHOCTSAM, HE CBS3aHHBIM C  [PHUKIAJIHBIM
WCIOJb30BAHUEM I'€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpelHa3HaueHa i OO0ydaroIuxcs
CpemHEeW IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUH HAa YpPOBHE OCHOBHOTO
obmrero odpaszoBanusi. Takum oOpazom, oOydarommecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH
o0Iye MaTeMaTH4YeCKHe YMEHHS, CBSI3aHHbIE CO CHElU(pHKON TeoMeTpuu U HeoOXOAUMBIE JJIs



KHU3HU B COBpEMEHHOM ob1ecTBe. KpoMe 3T0oro, OHM UMEIOT BO3MOKHOCTb U3yUYUTh T'€OMETPHUIO
6onee ri1y0O0OKO, €CiM B JaJIbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B F€OMETPHUUECKUX 3HAHUSAX B
poQeCCHOHAILHON AESTEIHLHOCTH.

JlocTmxenue e OCBOEHUS IIPOrpaMMBbl o0ecneunBaercs pelieHuemM
COOTBETCTBYIOIIMX 3aaad. [IpumoputerHbiMu 3agayamMu ocBoeHUs Kypca «l'eomeTpun» Ha
0a3oBoM ypoBHe B 10—11 kiaccax sIBISFOTCS:

e (opMupOBaHHE TMPEACTABICHUS O TEOMETPUU KAaK YacTH MHPOBOH KYIbTYpBl H
OCO3HaHUE €€ B3aMMOCBS3H C OKPYXKAIOLIUM MUPOM;

e (opMupOBaHHE TMIPENCTaBICHUS O MHOTOIPAaHHHMKAX W TeJaX BpalleHUs Kak o
BKHEHIINX MaTeMaTHUYEeCKHX MOJEJSIX, MO3BOJSIONINX OMHUCHIBATh U U3y4aTh pPa3HbIC SIBJICHUS
OKpY’KaIoIIero M1pa;

e (opMupOBaHHE YMEHMs paclo3HaBaThb Ha yepTekax, MOJCNAX M B PeaJbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpalleHuUs;

e OBJIAQJICHHME METOJaMU pEIIeHUs 3aJady Ha T[OCTPOSHHS Ha H300paKEeHHUIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeHHUs ONEPUPOBATH OCHOBHBIMH IMOHSTHUSMU O MHOTOTPDAaHHHKAX U
TeJIaX BPAlLlEHUs U UX OCHOBHBIMHU CBOWCTBaMU;

e OBJIQJICHHE AITOPUTMaMHU PEUICHHsS] OCHOBHBIX THIOB 33aAay; (GopMHpOBaHHE YMEHUS
IPOBOJUTh HECJOXKHBIE J10KA3aTENbHBIE PACCYKJIEHUS B XOJAE PELICHUS CTEPEOMETPUUYECKUX
3a/1a4 ¥ 3aJa4 C MPaKTUYECKUM COJEpKaHHUEM;

® Da3BUTHE WHTEJUIEKTYalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH  OOydarommxcs,
[103HaBATEJIbHOIM aKTUBHOCTH, UCCIIE10BATENbCKUX YMEHUM, KPUTUUHOCTH MBIIIJICHHUS;

e (opmupoBaHrue (YHKIHMOHAJIbHOW T'PAaMOTHOCTH, PEJIEBAHTHOW I'€OMETPUM: YMEHHE
pacrio3HaBaTh MPOSABIECHUS TE€OMETPUUYECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B
peasbHBIX KU3HEHHBIX CUTYallUsX W MPU U3YyYEHUHU APYTUX YUEOHBIX NMPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OopMyIMpoBaTh MX Ha S3bIKE F'€OMETPUU U CO3/1aBaTh
reoMeTpUYecKue MOJENH, MPUMEHATh OCBOCHHBIM TeOMETpHYECKHH ammapar s pelieHus
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/a4, HHTEPIPETHPOBATh U OLICHUBAThH MOJYUCHHbIE PE3YIIbTATHI.

OTnuuTeNnbHON 0CO0EHHOCTHIO IIPOTPAMMBI SIBIISICTCS BKIIIOYEHHE B KYPC CTEPEOMETPUHN
B Hauaje ero u3y4YeHHus 3ajady, pellaeMblX Ha YypPOBHE HWHTYUTHUBHOI'O T[IO3HAHUS, H
ornpenenéHHbIM 00pa3oM OpraHuM3oBaHHas paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO U TPOCTPAHCTBEHHOT'O MBIIIJICHHUS, CTHUMYJMPYET MPOTEKAaHUE WHTYHUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY U3YUEHHIO PEAMETA.

[Ipenmourenne OTHAETCS HAIIAIHO-KOHCTPYKTHUBHOMY MeETONy OOYYEHMs, TO €CTh
TEOPETUYECKUE 3HAaHHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTb NPEIMETHO-NPAKTHUYECKON
NesTeNbHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX MPEACTABICHUNH Yy ydalmmxcsi B Kypce
CTEpEOMETPUM IIPOBOAUTCS 3a CUET PELISHMs 3a]a4 Ha CO3aHME MPOCTPAaHCTBEHHBIX 00pa3oB U
3ajlad Ha OINEpUpPOBAHHE NPOCTPAaHCTBEHHbIMM oOpa3zamu. Co3maHue oOpas3a NPOBOAUTCA C
OIOPOM Ha HATJISIIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCJIOBHUSAX OTBJIEYEHUS OT HAIJIAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €ro UCXOIHOI 0 COJEPKaHUSI.

OcHoBHBIE cojepkaTelabHble JIMHUU Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpasHukmn», «IIpsiMpie U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpPJMHATHI B TPOCTPaHCTBE». POpMUPOBAHUE JIOTHUECKUX YMEHHI paclpeensieTcss He TOJIbKO
[0 COJIEpKaTeNbHBIM JIMHHUAM, HO M IO ToAaM OOYy4YeHUs Ha YpPOBHE CpPEIHEro oOIIero
00pa3oBaHMsI.



Copepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueli mporpaMMbl, pacnpeaeaéHHbIM 10 rojilaM 00y4eHusl, CTPYKTYpHPOBAHO TaKUM 00pa3oM,
YTOOBI  OBJIAJICHHME T'COMETPUYECKUMH  TOHATUSMU W  HABBIKAMH  OCYIIECTBIISIIIOCH
MOCJIEIOBATEIbHO W TOCTYMATENIbHO, C COOJIOAEHHUEM MPHHIUIA MPEeMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAJIUCh B OOIIYIO CHCTEMY I'€OMETPUUYECKUX MPEACTABICHUI 00yJaroIuXcs,
pacumpsist ¥ yriryosisist €€, 00pa3ysi IpOYHbIC MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kiacce u 1 yac B Hemenmo B 11
KJIacce, BCEro 3a JiBa rojaa ooydenus - 102 ydeOHbIX daca.

COILEPKXAHUE YYEBHOT O KYPCA
10 KJIACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE OHATHS cTepeomeTpun. Touka, npsMas, INIOCKOCTb, IPpocTpaHCcTBO. [loHATHE
00 aKCMOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3anMHOe pacrnionoxeHue nNpsMbIX B IPOCTPAHCTBE: MIEPECEKAOIIMECS, TapaJUIEIbHbIE U
CKpemmBaromuecs npsambele. IlapamienbHOCTs NOPSIMBIX M INIOCKOCTEH B IMPOCTPAHCTBE:
napajulejbHble MPSAMBIE B IMPOCTPAHCTBE; NApAJUICIBHOCTh TPEX MPSIMBIX; MAPaUIEIBHOCTh
NpsIMOM M IIOCKOCTH. YTIJIBI C COHAIPABJICHHBIMM CTOPOHAMH; yrOJd MEXAY IpSAMBIMU B
npoctpaHcTBe.  IlapannenbHOCTh  MJIOCKOCTEH:  mapajuielibHble  MJIOCKOCTH;  CBOMCTBA
napajuieibHbIX TI0cKoCcTel. [IpocTeiime npocTpaHCTBEHHBIE (PUTYPhI HA TIOCKOCTH: TETPadIp,
Ky0, mapasienenurne; IOCTPOCHNE CeUeHUH.

[lepneHauKyISIpHOCTE OPSAMOM U IJIOCKOCTH: MEPIEHIUKYJISpHbIE TMpsiMble B
MPOCTPAHCTBE, IMPsAMBIE MapajUIeIbHbIE W IEPHEHAUKYJSIPHbIE K IUIOCKOCTH, HPHU3HAK
MEPHIECHIUKYJSIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOM IEPIEHAUKYISIPHO U
IJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO; ABYIPAaHHBIA yTroll,
JIMHEWHBIA yroJl ABYI'PaHHOrO yria. lleprneHIuKynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHME OT MpsAMOM 1O IIJIOCKOCTH, HpOEKLIHs (UIyppl Ha IIOCKOCTb.
[TepneHAMKYJISAPHOCTD TUIOCKOCTEN : IPU3HAK NEPIEHAMKYIISIPHOCTH JIBYX IIOCKOCTE. Teopema
0 TPEX MEPHEHIUKYIIAPAX.

MHOrorpaHHuK#"

[lonsiTME MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbl€ MHOTOTpaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronapHas npusma; rpaHu
¥ OCHOBaHUS MPU3MBIL; TpsMasi U HAKIOHHAS MPHU3Mbl; OOKOBas U MOJHASI TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYyroibHbIA Napaienenunes U ero cporcrea. [lupamuna: n-yroiabHas
nupaMuja, TPpaHU M OCHOBAaHHWE MHUPAMHIbI, OOKOBas W TMOJIHAS TMOBEPXHOCTb MHPAMUJbIL;
npaBuibHas M YyCEUEHHash NUpaMHuAa. OJIEMEHTbl MNpuU3Mbl W nupamMuasl. IlpaBusnbHble
MHOTOI'PaHHUKH: MOHATHE MPAaBWJIBHOIO MHOTOTPAaHHMKA; MpaBUJIbHAs MpPU3Ma U IMPaBUIIbHAL
MUpaMKJIa; PaBUIIbHAS TPEYroibHAas MUPaMua U MPaBUIbHBIA TeTpadp; KyO. [IpencraBnenue
O TMpaBUJIBHBIX MHOIOIPAHHHMKAX: OKTas’p, AoAeKa’dap M wukocadap. CedeHus MNPU3MBI U
MUpaMUbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEJIBHO TOUKH, MPSMOM, TIOCKOCTH.
DneMeHThl CHMMETPUHU B MUPAMUJIAX, apajuiesienuIenax, NpaBUIbHbIX MHOMOTPAHHUKAX.

Brruncnenue 351eMeHTOB MHOTOTPaHHUKOB: p&0pa, quaroHany, yrisl. [Inomanb 60KoBoi
MIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH NPAMOW IPU3MBI, IUIOLIAAL OCHOBAHUH, Teopema o



OOKOBOW TOBEPXHOCTH MpsMOW mpu3Mbl. [lomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTU
MIPaBWJIBHOW NUpaMHbl, TeOpeMa O IUIow@aau yceuéHHol nupamuibl. [lonstue o0 oObéMe.
O6bEM nupaMuIbl, IPU3MBIL.

[TonoOuble Tema B mpocTpaHcTBe. COOTHONIEHUS MEXKAY IUIOMIAJSIMU IOBEPXHOCTEH,
00bEMaMH IONOOHBIX TEIL
11 KJIACC

Tena Bpamennst

[unmuaapuyueckass MOBEPXHOCTh, O0pa3ylolIMe LHUIMHIPUYECKOH MOBEPXHOCTH, OCh
[WIMHAPHYECKON MOBEpXHOCTH. LmmmHap: ocHoBaHMs ¥ GOKOBasi MIOBEPXHOCTh, 00pasyroIas u
0Cb; TIJI0IIa/1b OOKOBOH U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3ylolllie KOHHYECKOW IOBEPXHOCTH, OCb M BEpIIMHA
KOHMYECKON IMoBepXHOCTH. KOHyc: OCHOBaHuME M BepLIMHA, O0pas3ylollas M OChb; IUIOIIAIb
OOKOBOH M TOJHOW MOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yIoIHe M BHICOTA; OCHOBAHUS H
O0KOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUamerp; IJOLIaAb MOBEpXHOCTU cdeprl. B3aumuoe
pacnonioxxeHue cepsl U MIOCKOCTH; KacaTeabHas INIOCKOCTh K cepe; miomaib chepsl.

N300paxenue Ten BpallleHNs Ha MIIOCKOCTU. Pa3BépTka MuaMHIpa U KOHyca.

KomOunanuu ten BpalieHHss U MHOTOIPAaHHMKOB. MHOTOI'PaHHHUK, ONHCAaHHBIMA OKOJIO
cdepsl; chepa, BHUCAHHASI B MHOTOTpaHHUK, WU TEJIO BPALCHHUS.

[Tonsitue 060 o00BEMe. OcHOBHBIE CBoiicTBa 00bEMOB Teil. Teopema 00 oOBEME
MPSIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. OO0béM nunmuHapa, Konyca. O0bEM
mapa v miomasiab chepsl.

[TomoOubie Tema B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOMIAJSIMU IMOBEPXHOCTEH,
00bEMaMH ONOOHBIX TEIL

Ceuenus uuiMHApa (MapajjielbHO W MEPHEHIUKYJISPHO OCH), CEYEHHUs KOHyca
(mapasienibHOE OCHOBaHUIO U MPOXOJIAIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mockoctM M B mpocTtpaHcTBe. CIIO)KEHHME U BBIYMTAHUE BEKTOPOB.
YMHOXEHHe BeKkTopa Ha 4yucio. PasnoxeHue BekTopa MO TpEM HEKOMIIJIAHAPHBIM BEKTOpaM.
[IpaBuiio mapasienenunena. Pemienue 3aaad, CBA3aHHBIX C MPUMEHEHUEM IPaBUI EHCTBUH C
BekTopamu. [IpsMoyronbpHas cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrojl Mexay BekTopamu. CkaasipHOe NpOU3BEAEHUE
BEKTOpPOB. BpluncieHue yrioB Mexay NpPsSMbIMH M IJIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PELIEHNN T€OMETPUUYECKUX 3a1a4.

IINTAHUPYEMBIE PE3YJIBTATHI

JJUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOEHMS MpPOrpamMMmbl yuyeOHOro mpenmera «MaTemaTuka
XapaKTEepU3yIOTCA:

I'paxkganckoe BocIUTaHHE:

chOPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WUIUU OOYydYalOUIeTOCs KaK aKTHBHOTO W
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEACTABICHHEM O MaTEMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBJEHHUH, MpoLEayp TpakJaHCKOro oOIecTBa
(BBIOOpHBI, OMpOCHI M IIp.), YMEHHEM B3aUMOJECWCTBOBATh C COLHUAIbHBIMH HMHCTUTYTaMU B
COOTBETCTBHUU C UX (1)}/HKHI/I$[MI/I 1 HA3HAYCHUECM.

IMaTpuoTHYecKOe BOCIIUTAHME:



c(OpMUPOBAHHOCTHIO POCCUMCKOMN I'PaX/1aHCKON UACHTUYHOCTH, YBAKEHUS K IIPOILIOMY
W HACTOSILIEMY pOCCHUMCKOM MaTE€MaTWKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHXEHUIM
POCCUHCKHMX MAaTEMAaTHKOB M POCCHUMCKOM MaTeMaTHYECKOW IIKOJIbl, K HCIOJIb30BAHUIO 3THUX
JTOCTHIKEHUN B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH pOCCHHCKOro Hapona; CchOpPMHPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, STUYECKOI'0 MOBEAEHUS, CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM
JOCTHKEHUW HAYKH M JESTEIbHOCTHbIO Y4YEHOI'0; OCO3HAHMEM JIMYHOIO BKJaJa B IOCTPOEHUE
yCTOMYHMBOTO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas OICTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIEHUH, pacCyKIeHUH; BOCHPUUMUYUBOCTBIO K
MaTeMaTUYECKUM ACTIEKTaM Pa3JIUYHBIX BUJOB UCKYCCTBA.

Du3uYecKoe BOCIIUTAHHE:

chOpPMHUPOBAHHOCTBIO yMEHUS TMPUMEHSITh MaTeMaTH4YEeCKWe 3HaHHMS B HWHTEpecax
3I0pOBOr0 M 0e30macHOro odpasa >KU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3[0POBBIO
(3mopoBoe muTaHHE, cCOATAHCHPOBAHHBIM PEXKHUM 3aHATUN U OTHAbIXA, pEryjsipHas uznueckas
aKTUBHOCTB); (PM3NYECKOTO COBEPILIECHCTBOBAHMS, IIPH 3aHITUSIX CIIOPTUBHO-030POBHUTEIHHOM
NS TEbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM I[€HHOCTH TPYIOJIO0US; HHTEPECOM K Pa3InYHBbIM
chepam npodeccuoHaNbHOM AEATEIPHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPHIIOKCHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIA BHIOOP OymyIiel nmpodeccuu U peaaru30BbIBATh COOCTBEHHBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHUIO H
caMo00pa30BaHUIO0 Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pELIeHNH MPAKTHUYECKUX 3a/1a4 MaTeMaTUYe€CKOW HalpaBJIE€HHOCTH.

IKOJIOTHYECKOE BOCIIUTAHHE:

COPMUPOBAHHOCTHIO JKOJIOTHYECKON KYyJIbTYphl, TOHUMAaHUEM BIIHSHUS COIMAIBHO -
OKOHOMHYECKUX IPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHUEM
ro0adbHOrO  XapakTepa OSKOJIOTMYECKMX MpoOjieM; OpuUeHTaluell Ha  IpuUMEHeHHe
MaTeMaTUYeCKUX 3HAHUMN Ui pelieHus 3a7ad B 00JIaCTH OKpY)KaroUlel cpeabl, MIIaHUPOBAHUS
IOCTYIIKOB U OILI€HKH UX BO3MOXHBIX ITOCIEICTBUM JJIs1 OKPYIKAIOILEH CPEIbl.

I{eHHOCTH HAYYHOTI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HAYKUA U OOIIECTBEHHOH MPAaKTUKU, TOHHMMaHUEM MaTeMaTH4eCKOW HAyKH KakK CQepsl
YeJIOBEYECKOU JesTeIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYUMOCTH ISl pa3BUTHS LIUBWIA3ALUU;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKHM M MATEMATHYECKOM KyJIbTYpOW Kak CpEACTBOM IO3HAHUs
MHUpa; TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYHO UM  MCCIEI0BATEIbCKYIO JEATEIbHOCTb
WHJWBHUAYalIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMerHble  pe3ysibTaTbl  OCBOEHUS  IPOrpaMMbl  y4eOHOro  mpeaMmera
«MatemaTuka»  XapakT€pU3YIOTCS ~ OBJQJICHUEM  YHUBEPCAJIbHBIMH  HO3HAGAM EJIbHBIMU
OelicmeusmMU,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OelUCMBUAMY,  VHUBEPCATbHbIMU
Ppe2yIamuBHbIMU OetUCMBUIMU.

1) Vnusepcanvruvie noznasamenvuvle Oeticmeus, obecneyugarom @Gopmuposanue
0A306bIX KOCHUMUBHBIX NPOYECCO8 0OYUAIOWUXCA (0C80EHUE MEMOO08 NOZHAHUSL OKPYHCAIOUIE2O



Mupa;, npuMeHeHue J0SUHEeCKUX, UCCIe008aMeNbCKUX onepayull, ymeHui pabomamv ¢
unghopmayuet).

Ba3oBhble JJornueckue geiicTBUA:

® BBIABIAITh U XapaKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXAYy TOHITUAMHU; (HOPMYIHPOBATH  OMpPEICICHUS] TMOHSATUH;
yCTaHABIMBATh CYIIECTBEHHBI MpU3HAK KIacCH(UKALMU, OCHOBAaHUS MIJg OOOOIICHUS H
CpaBHEHUS, KPUTEPUH MPOBOAUMOrO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOPA30OBHIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U
OTpUIIATEIbHBIC, CAUNHUYHBIC, YACTHBIC U 00IIME; YCIOBHBIE;

® BBIBJSATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOPEYHUS B
(dakTax, JaHHBIX, HAOJIOJAEHUSAX W YTBEPXKACHHAX, MpemjaraTb KPUTEPUU [JIsl BBISBICHUS
3aKOHOMEPHOCTEU U NIPOTUBOPEUUI;

® JleNaTh BHIBOJBI C MCIOJ30BAaHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIK0Y €HU I, YMO3aKJIFOUEHUH 110 aHAJIOTUU;

® TMPOBOJUTH CAMOCTOATENHLHO JIOKA3aTeJbCTBA MATEMAaTUYECKUX  YTBEPKICHHUI
(mpssMble W OT TPOTUBHOrO), BBICTPAWBATh AapPryMEHTAIMI0, MPUBOAUTH NTPUMEPHl U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI;

e BEIOMpaTh Ccmoco® pemieHUs y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHusi, BBIOMpAaTh HauOoJiee TMOAXOASIIMKA C y4ETOM CaAMOCTOSITENBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebCKue AeiCTBUSA:

® UCIIOJb30BAaTh  BOMNPOCHI  KaK  HCCIENOBATEIbCKUM  MHCTPYMEHT  IO3HAHUS;
(hopMyIHpPOBaTh BOMPOCHI, PUKCUPYIOIIHE TPOTUBOPEUHUE, TPOOJIEMY, YCTAaHABIMNBATh UCKOMOE
1 gaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIINIO, MHCHHE;

® TMPOBOJIUTH CAMOCTOSITEIBHO CILIAHUPOBAHHBIM JKCIEPHUMEHT, WCCIICIOBAHHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYECKOTrO OOBEKTa, SIBJIICHHUS, MPOIIECCa, BBISIBJICHUIO
3aBUCUMOCTEH MKy 00BEKTaMH, SIBJICHUSMU, TIPOIIECCAMU;

® CaMOCTOSITENBHO (OPMYJIUPOBATh OOOOIIEHUS © BBIBOABI IO  pe3yjbTaTaMm
MPOBEIAEHHOTO  HAONIOJEHUS, WCCICNOBAHUs, OIEHUBATh JIOCTOBEPHOCTh  IMOJy4EHHBIX
pe3yAbTaTOB, BHIBOJOB M 0000IIEHU;

® I[POrHO3UPOBATH BO3MOXKHOE  pa3BUTHE IIpollecca, a TaKKe  BBIIBUTATh
IPEIONOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nundgopmanueii:

® BBIBJIATH ASPHUIUTH HHPOpPMAINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BOMPOC U
JUISL pELIeHUS 3a]1auu;

e BpIOMpaTh HMHPOPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHUCTEMATH3UPOBAaTh M HHTEPIPETUPOBATH HWHQPOPMAIMIO PA3IUYHBIX BUIOB U  (HopM
MIpeICTaBJICHNUS,

® CTPYKTypupoBaTh HH(POPMAIMIO, TPEACTaBIATh €€ B  pa3dudHbIX (dopMmax,
WJUTIOCTPUPOBATh IpapUUECcKu;

® OICHMBATh HAASKHOCTh HMH(GOPMAIMU IO CaMOCTOSTEIBRHO CPOPMYIMPOBAHHBIM
KpUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKAmMUGHbBLE Oelicmaus, 0becneuusaom chopmMuposaHHOCms
COYUATILHBIX HABLIKOG 0OVUATOUUXCS.

OO0umenne:



e BOCIPUHUMATh U POPMYIUPOBATH CYKJEHUS B COOTBETCTBUH C YCIOBUSIMHU U LEISIMU
O0ILeHMsT; SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOK TOYKY 3PEHHMS B YCTHBIX M NHCbMEHHBIX
TeKCTax, JaBaTh IOSICHEHUS 110 XOAY pelIeHUs 3aJaud, KOMMEHTHPOBATh MOJYYCHHBIN
pe3yibTar;

® B X0ji¢ O0CYXKJCHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMOi TEMBbI, TIPOOJIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh MJIEH, HAICICHHbIC HA IOUCK PEIICHUS; COMOCTABIISATh CBOM
CY)KJIEHHS C CY)KJIEHHUSIMH JPYIMX YYAaCTHHKOB JIMayiora, OOHapy>XKHUBaTh PazIMyUe M CXOJICTBO
MO3UIIHI; B KOPPEKTHOM (hopMe hopMyIHpoBaTh pa3HOIIacus, CBOU BO3PAKEHHUS,

® MPEACTaBIATH PE3yJbTAaThl PEIICHUS 3a4a4H, SIKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3aJay Mpe3eHTaluu |
0COOEHHOCTEN ayTUTOPUH.

CorpyannyecrtBo:

e TIOHMMAaTh M HCIIOJNB30BATh MPEUMYIIECTBA KOMaHIHOW U MHIWBHUIYyaTbHOW pabOTHI
IIpU pELIeHUH Y4eOHBIX 3ajad; IPUHHUMATh LE€Jb COBMECTHOM JE€ATEIbHOCTH, MJIAHHPOBAThH
OpraHu3alMI0 COBMECTHON palOThI, paclnpenensrbh BUAbI pabOT, 1OroBapUBaThHCs, O0CYXAATH
MpoLIecC U pe3yabTaT padOThl; 0000IIaTh MHEHHS HECKOJIBKUX JIIO/IEH;

® y4yacTBOBATbh B IPYNIOBBIX opMax paboThI (00CYykaeHUs, 0OOMEH MHEHHM, «MO3TrOBbIE
IITYpMBbI» W HHBIE); BBIIOJHATH CBOK 4YacTh PAabOThl M KOOPAMHHUPOBATH CBOM JAEHUCTBUS C
IPYrMMM 4JICHAMH KOMAaH[bl; OLIEHMBAaTh KauecTBO CBOEro BKJaja B OOIIMI NPOAYKT IO
KpPUTEPUSM, cPOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3)  VYuueepcanvuvie pecynamuenvie Oeiicmeus, obecneuusarom — @opmuposanue
CMBICTIO8BIX YCIMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

® COCTaBIATH IJIaH, AJITOPUTM PEIICHHs 3a/1a4H, BBIOMPATh CIOCO0 pelIeHus ¢ yuéToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BAapHaHTHI peLICHUH ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTPOJIb:

e BJaJeTh HaBBIKAMU II03HABATEIbHOM pedreKcun KaK OCO3HAHHS COBEpIIaeMbIX
NEUCTBUI M MBICTHTENBHBIX MPOLIECCOB, X PE3YJbTAaTOB; BJIAJETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTpOJIS ITpoliecca U pe3yibTaTa peleHusl MaTeMaTH4ecKol 3a1auH;

® IpeIBUIETb TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIIEHUM 3a7aud, BHOCHTb
KOPPEKTUBHI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, JaHHBIX, HAlJIEHHBIX OILMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OILIEHUMBAaTh COOTBETCTBHE pE3yJbTaTa IL€IM M YCJIOBUSAM, OOBSCHITH IPUUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHUS pE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OHIMOKY, /J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh MOHATUIMHU: TOUKA, IPSIMast, JIOCKOCTb.

ITpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX IIPU PEILICHUU T'€OMETPHY ECKHX
3ajad.

OnepupoBaTh MOHATUSAMU: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTh HNPSAMBIX U
IIJIOCKOCTEH.

Knaccuumnupopats B3auMHOE pacnoIoKeHUe MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.



OnepupoBarh MOHATUSMU: JABYI'PAaHHBIM yroJyl, TpaHHU JBYIPaHHOrO yria, pedpo
JIBYTPAaHHOTO YTJIa; TMHEWHBIA yroJl IBYTPAHHOTO yTJa; TpajyCHas Mepa IBYTPaHHOTO yria.

OnepupoBarh MOHATHSAMH: MHOTOTPAHHHK, BBITYKJIBIH W HEBBINYKJIbI MHOTOTPAHHHK,
3JIEMEHTHI MHOT OT'PaHHHKA, IPABUIIBHBI MHOTOTPaHHHK.

Pacno3HaBaTh OCHOBHBIE BUABI MHOTOI'PAaHHUKOB (IMUpaMUia; MpU3Ma, MPsIMOYTOIbHBIHN
napaJuieaenunesn, Kyo).

KnaccudummpoBaTh MHOTOTpaHHUKH, BbIOMpass OCHOBAaHHS [UIS  KIACCH(HUKAIIUU
(BBITyKJIBIE W HEBBIMYKJble MHOTOTPAHHUKH, TPABWIBHBIE MHOTOTPAaHHUKH, TPSAMBIE U
HAKJIOHHBIE TTPU3MBI, TAPAIIICIICITUTICIB).

OnepupoBaTh NOHITUSIMH: CEKYIIasl INTIOCKOCTh, CEYE€HNE MHOTOI' PAHHUKOB.

OOBSACHSTH NPUHIIMITBI TOCTPOCHHSI CEUEHHUH, HCIIONB3YsI METOJ] CIIE/IOB.

CtpouThb ceueHHss MHOTOTPAaHHHUKOB METO/IOM CIIE/IOB, BBIMOJHATH (BBIHOCHBIE) MJIOCKUE
YEepPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaunm Ha HaXOXKIEHHE TE€OMETPUYECKMX BEIMYMH 10 o0pa3naMm WiIn
aIrOpUTMaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYCCKHE METOABl TPHU PEIICHUU CTAHIAPTHBIX
MaTEeMAaTHYECKUX 3a/lad Ha BBIYUCIICHUE PACCTOSHUN MEXAY ABYMs TOYKaMH, OT TOYKH IO
MPSMOIA, OT TOYKH ][0 TUIOCKOCTH, MEXIY CKPEIIUBAIOIIMMUCS MPSMBIMH.

Pematp 3amaum Ha HaXOXKACHHE TEOMETPUYECKUX BEIMYMH MO o0pa3uam HiId
aNropuT™MaM, MPHUMEHSSI HM3BECTHbIE AHAIMTUYECKHE METOAbl MpPU PEIIEHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIYHUCICHUE YIJIOB MEXKIY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEKIY
MPSIMOH ¥ TITOCKOCTBIO, MEXK/TY TIOCKOCTSMU, ABYT'PAHHBIX YTJIOB.

Brrancnsate 00bEMBI U TUIOMIAIU TOBEPXHOCTEH MHOTOI'PAHHUKOB (IIpH3Ma, MUPAMHJIA) C
npUMeHEeHueM (GOpMYJ; BBIYUCIATH COOTHOLIGHUS MEXKIY IUIOMIAISIMHU TOBEPXHOCTEH,
00BbEMaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBath TOHITUSMHU: CHUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCb U IUIOCKOCTh
CHMMETPHH; IIEHTP, OCh U IIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekats, mpeoOpa3oBbIBATE M HHTEPIPETUPOBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (Urypax, MpeCcTaBICHHYIO Ha YePTEXKax U PUCYHKaX.

[TpumensaTs TeomeTpuueckue (akThl JUIsI pEIIeHHs CTEPEeOMETPUYECKHUX 3ajad,
MPEANONIATAIONINX HECKOJIBKO MIarOB PENICHUs, €CIM YCIOBUS NMPUMEHEHHS 3aJaHbl B SBHOM
dhopme.

[IpumeHnsTh mpocTeiiie MporpaMMHbBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPH PEUICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTh HpUMEpPHl MaTEMAaTUUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOAE U KU3HH,
pacro3HaBaTh NPOSIBIIEHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHsTh TOJlydeHHBbIE 3HAHUSA Ha MPAKTUKE: aHAJIM3UPOBATH peajibHble CHUTYallud H
OPUMEHSATh HW3Y4YCHHBIE TOHATHS B  TpOIEcce TIOMCKAa pEHIeHUS  MaTeMaTU4YeCKU
copMyITUPOBAHHOM MPOOJIEMBbI, MOAEIHPOBATh pEANbHbIE CUTyallUd Ha S3bIKE T'€OMETpUH,
WCCIIEZIOBATh MOCTPOSHHBIE MOJEIH C HCIOJIb30BAaHHUEM T'€OMETPUUYECKHX MOHSTHH H TEOpeM,
amnmapara anreOpsbl; pemaTh IPaKTHYECKUe 3a1a4H, CBI3aHHbIEC C HAXOKEHUEM I'eOMETPHUIECKUX
BEJIMYUH.

11 KJIACC

OmnepupoBatb TIOHSITUSIMH . UJIHHIPUYECKast MTOBEPXHOCTH, obpa3zyromrye
[IMHAPHYECKOW TTOBEPXHOCTH; IIMJIMH/P; KOHHYECKasi IIOBEPXHOCTh, 00pa3yolye KOHIHYeCKOM
MOBEPXHOCTH, KOHYC; C(hepruecKast TOBEPXHOCTb.

PacrioznaBaTh Tena BpanieHus (HUIHHIP, KOHYC, cdepa U map).



OOBACHATH CIOCOOBI MOTYUYEHUSI TEJl BpaLLEHUSI.

KnaccudumupoBats B3auMHOE pacnoiokeHne CPepbl U TIOCKOCTH.

OnepupoBarh MOHATUSMU: IIAPOBOIl CErMEHT, OCHOBaHHE CErMEHTa, BbICOTA CEIMEHTA;
IAapOBOM CJIOM, OCHOBAHUE MIAPOBOTrO CJI0sI, BEICOTA IIAPOBOrO CJIOS; IAPOBOM CEKTOP.

Boerancnsate 00bEMBI M TUIOMIAN TTOBEPXHOCTEW TEN BPAIICHHUS, TEOMETPUYECKHUX TEI C
puMeHeHueM (GopMyil.

OnepupoBath MOHSTHUSMH: MHOTOTPAaHHUK, BIHCAHHBIM B cepy M OMHCAHHBINA OKOIO
cdepsl; chepa, BHUCAHHASI B MHOTOT paHHUK WIJIH TEJIO BpAIlCHUSI.

BBUHCIATE COOTHOLICHHUS MEXAY IUIOMAASIMH TTOBEPXHOCTEH M 00bEMaMH MOZOOHBIX
TeJL

N3o00paxaTh u3ydaembie (QUTYpHl OT PYKH M C MPUMEHEHHUEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrinonHATh (BRIHOCHBIE) TJIOCKME YEPTEXHU W3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUsI TEJI BpAILCHHUSI.

W3Biiekath, HHTEPIPETHPOBATEH U MTPEOOPa30BBIBATH MHPOPMAIUIO O MPOCTPAH CTBEHHBIX
reoMeTpUIecKuX (purypax, mpeCcTaBICHHYIO Ha YePTEKaX U PHCYHKAX.

OrnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhIOMHATH A€HCTBUS CIIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHUS BEKTOPa
Ha YUCIO, 00BACHATh, KAKUMH CBOICTBAMU OHU 00JIaJAIOT.

[IpuMeHSTh PaBUIIO MapaieenuIesaa.

OnepupoBath MOHATHUSAMH: JIE€KAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJd MEXAY BEKTOpaMH, CKAaJSPHOE
MPOU3Be/IeHNE BEKTOPOB, KOJUTMHEAPHBIEC M KOMILJIAHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOpPOB U IMPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJl MEX/Y BEKTOpaMH,
CKaJISIPHOE MPOU3BEICHUE, PACKIIABIBATH BEKTOP MO IBYM HEKOJITMHEAPHBIM BEKTOPAM.

3a/aBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT.

[IpumensTy reoMerpuueckue (akThl NS PEHICHUS CTEPEOMETPHYECKHUX —3ajad,
MPENONarafoIIuX HECKOJIBKO IAaroB PEHICHUs, €CIU YCIOBUS MPUMEHEHHS 33/IaHbl B SBHOU
dopme.

Pemate mpocTelimine reoMeTpHueckHe 3aJjaud  Ha  [PUMEHEHHE BEKTOPHO-
KOOpPAMHATHOTO METO/A.

Pemate 3amauM Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U HaXOXKIACHHE
TreOMEeTPUYECKUX BEIUYUH M0 oOpasliaM WM ajiropuTMaM, MPUMEHssl U3BECTHbIE METOJbI IpU
pellIeHUH CTaHJapTHBIX MAaTeMaTUYECKUX 3a/1ay.

[IpumeHnsTh mpocTeiile MporpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI MIPH PEUICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTh HpHUMEpPHl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B TMPUPOAE U IKHU3HU,
pacro3HaBaTh NPOSBIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TOJlydYeHHBIC 3HAHUSA Ha MPAKTUKE: aHAIM3MPOBATH peajibHble CHTYAlluu H
MPUMEHSATh WM3y4YEHHBIC TMOHSATUS B  TpOIecce TIOMCKAa  pelIeHUs  MaTeMaTHYeCKU
copMyITUPOBAHHOM MPOOJIEMBI, MOAETHPOBATh pEATbHBIE CUTYallMd Ha SI3BIKE T€OMETPHUH,
MCCIIEZIOBATh MOCTPOSHHBIE MOJETH C HCIOJIh30BAaHHUEM T'€OMETPUUYECCKHX TOHSTHH H TEOpeM,
anmnapata anreOpsl; pelaTh IpakKTUYECKUe 3a1a4H, CBA3aHHbIE C HAXOXKEHHUEM I'eOMETPHUECKUX
BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacoB JIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB M TeM
Kontpoabnbie | IlpakTtudeckue | (undposbie)
n/n MPOrpaMMBblI Bceero
padoThI padoThI o0pa3oBaTeJIbHbIE
pecypcsl
1 B 10 http://mathege.ru
BEJICHUE B CTEPEOMETPHUIO http://resh.edu.ru/
IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. http://mathege.ru
2 . 12 1 :
[TapannensHOCTh TPSAMBIX U ITOCKOCTEN http://resh.edu.ru/
3 IlepneHIUKYIAPHOCTh NPAMBIX U 12 http://mathege.ru
IIJIOCKOCTEN http://resh.edu.ru/
4 Vribel MEXAy NPSIMBIMHU U TIOCKOCTSIMU 10 1 hutp://mathege.
Ay ip http://resh.edu.ru/
http://mathege.ru
> Muororpansnky 1 ! http://resh.edu.ru/
.. http://mathege.ru
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 http://resh.edu.ru/
_ http://mathege.ru
7 [ToBTOpEHueE: ceueHus, paCCTOAHUA U YIJIbI 4 1 http://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
KourpoJubnsie | IIpakTuyeckue
n/n MPOrpaMMmal Bcero p p o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypes
http://www.fipi.ru/
1 Tena Bpamenus 12 http://mathege.ru
http://resh.edu.ru/
.. http://www.fipi.ru/
2 O0BEMbI TEN > ! http://mathege.ru
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http://resh.edu.ru/

http://www.fipi.ru/

BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBE 10 http://mathege.ru
http://resh.edu.ru/
[ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIINS http://www.fipi.ru/
. ’ ’ 7 http://resh.edu.ru/
SHaHMH http://mathege.ru
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoauyecTBO 4acos
Tema ypoka
n/n Bcero
OCHOBHbIE MTOHSTUS CTEPEOMETPHUH: TOUKa, psiMasi, MJIOCKOCTb,
1 npocTtpaHcTBO. [IpaBuna u3o6pakeHust Ha pUCYHKaX: :
M300pakeHUs MII0CKOCTEH, MapaaieNbHbIX IPSIMBIX (OTPE3KOB),
CEpellMHbI OTpEe3Ka
) ITonsTHSA: TEepeceKaromMECs IIOCKOCTH, IIEPECEKAIOIUECS |
npsiMasi ¥ II0CKOCTh
3 ITonsTHSA: IEpeceKaroIuecs IIOCKOCTH, IIEPECEKAIOIIUECS |
npsiMasi ¥ TI0CKOCTh
4 3HaKOMCTBO C MHOTOT paHHUKaMH, U300 pakeHne |
MHOT'OI'PaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexax
5 HauvanpHble cBefeHus 0 KyOe U nupamMuie, ux pa3BEPTKU U |
Monenu. CeuyeHuss MHOTOI' PAHHUKOB
6 HauanpHble cBeIeHUS 0 KyOe U TUpaMue, X pa3BEPTKH U |
Monenu. CeueHuss MHOTOI' PAHHUKOB
7 [Tonstue 06 akcMOMAaTUYECKOM MOCTPOEHUHU CTEPEOMETPUH: |
aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX
g [TousiTHe 00 aKCHOMATUYECKOM MOCTPOCHUN CTEPEOMETPHH: |
aKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX
9 [TonaTue 00 aKkCMOMATUYECKOM TMOCTPOEHUH CTEPEOMETPUH: :
aKCHOMBI CTEPEOMETPHUHU U CJEJICTBUS U3 HUX
10 [TousiTe 00 aKCHOMATUYECKOM TOCTPOCHUU CTEPEOMETPUH: |
aKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX
11 B3anMHoe pacrionokeHne npsMbIX B IPOCTPAHCTBE: |
IIepeCEeKaIOIINEeCs], TapaIeJIbHbIE U CKPEIIMBAIOLIECS TIPSIMbIE
[TapanienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:
12 napajuieibHble IPSAMbIE B IPOCTPAHCTBE; MAPAJUIEIIbHOCTD TPEX 1
IPSIMBIX
13 [TapayiebHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: |
[TapaienbHOCTD MPSMOM U IIIIOCKOCTH
14 Vribl ¢ coHanpaBAeHHBIMU CTOPOHAMHU 1
15 VYroa Mexay nOpsMbIMH B IPOCTPAHCTBE 1
16 Yron Mexay nNpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIOCKOCTEN: MapauiesibHbIE MIOCKOCTH 1
18 CBolicTBa napaienbHbIX MITOCKOCTEH 1
19 [TpocTeiimume mpocTpaHCcTBEHHbIE (GUTYPHI HA MITOCKOCTH: 1




TeTpa’ip, Kyo, napaieaenumnes

20 [TocTpoenue ceuenuii 1

21 [TocTpoenue ceueHuii 1

2 KontponsHas pabota no teme "lIpsiMble U IIOCKOCTH B |
npoctpaHcTBe. [lapannenbHOCTh NPSAMBIX U IJIOCKOCTEH "

73 [leprieH IUKYISAPHOCTh NIPSAMOM U INIOCKOCTH: |
NepHEeHANKYJIIPHbIE TPSIMbIE B IPOCTPAHCTBE

24 [TpsiMble mapanienbHbIe U MEePIeHIUKYISpHBIE K MJIOCKOCTH 1

25 [Tpsimble mapanienbHble U MEePIeHIUKYIIpHbIE K MJIOCKOCTH 1

26 IIpu3HaK neprneHIuKyJJISpHOCTH NPSMOM U INIOCKOCTH 1

27 ITpr3Hak nepneHauKyJIIPHOCTH NPSMOH U MIIOCKOCTH 1

28 Teopema 0 npsAMoN NepneHANKYIAPHON IIIIOCKOCTH 1

29 Teopema 0 psIMOM NEePIEHAUKYIISIPHON INIOCKOCTH 1

30 Teopema o npsiMOil NEPIEHANKYIISIPHON MIIOCKOCTH 1

31 [TeprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 |
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 110 IIJIOCKOCTH

1 [leprienaAUKYIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH J10 |
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIJIOCKOCTH

33 [TeprienAMKyJIAp ¥ HAKJIIOHHbBIE: PACCTOSIHUE OT TOUKH J10 |
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 MIIOCKOCTH

34 [TeprieHAMKYIISAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKH JI0 |
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 710 TIIOCKOCTH

35 VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY IMPSAMOM U INIOCKOCTBIO 1

36 JIByrpaHHbIN yroJ, JMHEHHBIN yroJjl AByTPaHHOro yria 1

37 JIByrpaHHBIN YIroJI, JUHEHHBIA YrOJl IBYTpaHHOIO yrja 1

18 [TeprieHAMKYIAPHOCTD IUIOCKOCTEN: PU3HAK |
NEePIEHANKYJIIPHOCTH IBYX INIOCKOCTEN

39 IlepneHIMKYJISIPHOCTD IUIOCKOCTEN: PU3HAK |
HepHEeHANKYJIIPHOCTH JIBYX I1JIOCKOCTEN

40 [TeprieHAMKYIAPHOCTD IUIOCKOCTEN: IPU3HAK |
NEepIEHANKYJIIPHOCTH IBYX IJIOCKOCTEN

41 Teopema 0 TpEX NepHeHIUKYIIIpax 1

42 Teopema o TpEX MepreHIUKYIIpax 1

43 Teopema o TpEX MepreHIUKYIIpax 1
KonrtponpHas pabora no remam "llepneHauKyIIpHOCT

44 HNPSMBIX U IJI0CKOCTEN" M "YTIIBI MEXAY NPAMBIMU U 1
MJIOCKOCTAMM"

45 IToHATHE MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI |

MHOT'OI'paHHHKA, BBITYKJIBIC 1 HEBBITYKJIBIC MHOT'OT'PAaHHUKH




pa3BEPTKA MHOT OIrPAaHHHUKA

IIpu3ma: n-yronbHas mpu3Ma; 'paHd U OCHOBAHUS IIPU3MBI;

46 npsiMasi ¥ HaKJIOHHAs IPU3MbL; OOKOBasl U MOJIHAs! IOBEPXHOCTD 1
TIPU3MBI
47 [Tapannenenunen, npsMOYyroibHBIN MapaieIenunea U ero |
CBOMCTBa
[Mupamuga: n-yrojapHast nupamMua, FpaHd U OCHOBaHUE
48 NUPaMU/bl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUIbI; 1
MpaBUjIbHAs U yceuEHHas MUpaMuIa
[TpaBuIIbHBIE MHOTOT pAaHHUKHU: TIOHATHE IPABUILHOTO
49 MHOTOTpaHHUKa; IpaBUJIbHAS IPU3Ma U MIPaBUIIbHAS MUPAMUIA; |
MpaBUJIbHAS TPEYToJIbHAs MUPaMUa U MPaBUJIbHBIN TETpadip;
KyO
50 [IpencraBienne o MpaBUIIbHBIX MHOTOTPAaHHUKAX: OKTa3p, |
JOJIEKa’Ap U UKOCAdAD.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUKH,
51 MPSIMOM, IJIOCKOCTH. DJIEMEHThl CHMMETPUU B TUpaMUax, 1
napasuieJienunenax, IpaBUIbHBIX MHOT OTPaHHUKAX
59 Brruncnenue 31eMeHTOB MHOIOIPaHHUKOB: pé0pa, TuaroHaiu, |
YTJIbl
[Tnommaas 60KOBOW MOBEPXHOCTH U TIOTHOW MOBEPXHOCTH
53 MPSIMOM TPU3MBI, ILIIOMIAAh OCHOBAHHIA, TeOpeMa 0 OOKOBOIA 1
MTOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomasb 6OKOBOI MTOBEPXHOCTH U TIOBEPXHOCTH MPABHIILHOM
54 MUPAMUJIBI, TEOPEMA O TUIOIIAIN OOKOBOM IMOBEPXHOCTH 1
YCE€UEHHOM NUPaMUIbI
55 KonTpomnbHas pabora o Teme "MHOrorpaHHuku" 1
56 [Tonsarue 06 o0bEME 1
57 O0BEM MUpaMuIbI 1
58 O0bEM nHpaMuIbl 1
59 O0BEM MUpaMuIbI 1
60 O0bEM nHpaMuIbl 1
61 O0bEM pU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TTpPU3MBI 1
64 KontponpeHas pabora o reme "OOBbEMBI MHOTOT paHHUKOB" 1
65 [ToBTOpeHue, 0000IIeHHE CUCTEMAaTH3AIIHS 3HAHHH. |
ITocTpoeHue ce4eHMil B MHOTOT'paHHUKE
66 [ToBTOpeHue, 06001IeHNE cuCcTeMaTU3allHs 3HAHHH. 1

Breruucnenue paCCTOﬂHHﬁ: MCXKAY ABYMA TOUKAMH, OT TOYKH 1O




NpAMOM, OT TOYKH J0 MIIOCKOCTH, MEXK1Y CKPEIIUBAIOIIMMUCS

MPSIMBIMU
67 Hrorosast kKoHTpoOJIbHAS paboTa 1
[ToBTOpeHue, 0000IIeHIE CUCTEMAaTH3AIIHS 3HAHHH.
63 Boruncienue yrioB: MeXy CKpelMBatoUMMUCs TPSMbIMH, |
MEXAY IPSMOM U MIIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTIIOB
MEXTY TIIIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KJIACC
Ne KoanuecTBo yacos
Tema ypoka
n/n Bcero
| Cdepa u map: neHTp, paauyc, AMaMeTp; MIoIa b |
MIOBEPXHOCTH Cepbl
) Bsaumnoe pacrnonoxxenue chepbl U MI0CKOCTH; KacaTelbHas |
IJIOCKOCTB K cdepe; miommanb chepsl
3 N3o6pakenne cdepsl, mapa Ha ockoctd. CedeHus mapa 1
HunuHaapuyeckas MOBEPXHOCTh, 00pa3yroue
4 IWIMHJIPUYECKOW MOBEPXHOCTH, OCh IIUINHIPUUECKON 1
MTOBEPXHOCTH
5 Hununap: ocHOoBaHMS U OOKOBasi HOBEPXHOCTh, 00pa3yrolas u |
0Cb; TIJIOMIA/1b OOKOBOI U MOJTHOM MOBEPXHOCTH
N300paxenne nuianHapa Ha INIOCKOCTH. Pa3BépTka nuamMHapa.
6 Ceuenust nuaMHIpa (II0CKOCTHIO, MapalyIeNbHON WK 1
MEPIEHANKYIAPHON OCH LIUIIMHPA)
7 Konunueckast moBepXHOCTb, 00pa3yromire KOHHIeCKOon 1
NOBEPXHOCTH, OCh U BEpLIMHA KOHUYECKON MOBEPXHOCTH
g Konyc: ocHoBanue u BepimHa, 00pa3yromas U 0Ch; IUIOLIAb |
OOKOBOW W TIOJIHOH TTOBEPXHOCTH
9 VYceuéHnslii KOHYC: 00pa3yrOIIME U BBICOTA; OCHOBAHUS U |
O0KOBasi IOBEPXHOCTh
N3o006paxenne koHyca Ha MIOCKOCTU. Pa3BEpTka KoHyca.
10 Ceuenus KoHyca (IJIOCKOCTHIO, TTapaJijieIbHONH OCHOBAHUIO, U 1
IIJIOCKOCTBIO, MPOXOALIEH Yepe3 BEPIIUHY)
11 KomOunanus Ten BpamieHus 1 MHOIOIPaHHUKOB 1
12 MHororpaHHHK, OIMCaHHBIN OKOJIO chepbl; chepa, BIucaHHas 1
B MHOTOI'PaHHUK HJIM B TEJIO BPAIICHUS
13 [Tonsitue 06 00BEMe. OcHOBHBIE CBOICTBA 0OBEMOB Tl 1
14 O0BéM mmmMHIpa, KOHYCca 1




15 O0BEM mapa u mionaab chepol 1
16 [Tono6uBIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKIY !
MIJIOMIASIMU TTIOBEPXHOCTEH, 00bEMaMU TOO0HBIX TEJ
17 Kontponbshas padora nmo remam "Tena Bpamierns” u "O0beMbl
Ten" !
18 BekTop Ha JI0CKOCTH 1 B TPOCTPAHCTBE 1
19 CrnoxeHue 1 BBIUNTAHUE BEKTOPOB 1
20 YMHOX€EHHE BEKTOpa Ha YHUCIIO 1
21 Paznoxenue BekTopa mo TpéM HEKOMITJIAaHAPHBIM BEKTOPAM. 1
[IpaBuiio nmapannenenumnena
2 Pemenne 3aa4, CBI3aHHBIX ¢ IPUMEHEHUEM MIPABUJI 1€ CTBUI 1
C BEKTOpamMu
3 [IpsimoyronbHasi cucTeMa KOOpAUHAT B IPOCTPAHCTBE. |
Koopaunats! BekTopa. [IpocTeiimme 3a1auu B KOOpAMHATAX
24 VYron Mmexay BekTopamu. CKaJIsIpHOE TPOU3BEIECHUE BEKTOPOB 1
25 Brruncnenue yrioB MeXAy MPsIMBIMU M TNIOCKOCTAMU 1
26 KoopanHaTHO-BEKTOPHBIN METO IIPU PELIEHUN |
T€OMETPUYECKUX 3a]1a4
7 KonTponpHas pabora 1o Teme "BekTopsl 1 KOOPIUHATHI B
npoctpaHcrae” !
73 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3AIIUS 3HAHUH. |
OcHoBHBIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca INIAHUMETPUHN
29 [ToBTOpeHue, 00001IeHNE U CUCTEMATU3ALINSI 3HAHUH. |
OcHoBHBIE PUTYPBI, (PAKTHI, TEOPEMBI Kypca INIAHUMETPUU
30 [ToBTOpEeHUE, 0600IIEHNE M CUCTEMAaTH3allHsl 3HAHUW. 3a1aun 1
MJIAHUMETPUH U METOBI UX PEIICHUS
31 [ToBTOpeHue, 0600IIEHNE U cCUCTEeMaTH3alMs 3HAHUH. 3a1auu 1
MJIAHUMETPUH U METOABI UX PEIICHUS
3 [ToBTOpeHue, 0000IeHE U CUCTEMATHU3AIIMSI 3HAHUA.
OcHoBHBIE QUTYPBI, (PAKTBI, TEOPEMBI Kypca CTEPEOMETPUHU !
33 Hrorosasi KOHTpoIbHAS paboTa 1
34 [ToBTOpEeHue, 0600IIECHNE U CHCTEeMAaTH3AIUs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOJNYECKOE OBECITEYEHHUE OBPA30BATEJILHOTO
MMPOLIECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Marematuka. [eomerpus, 10 xmacc/ Mep3nsak A.I'., Homuporckuii [.A.,
[Momouckuit B.b., Axup M.C.; mom penakumerr Ilomonsckoro B.E., OOmectBo ¢
OFPaHMYEHHOM  OTBETCTBEHHOCThrO  M3nmatensckmit  nentp  «BEHTAHA-I'PA®y;
AxuumonepHoe ob1ectBo «M3natensctBo «IIpocBemienne

* Marematnka. ['eometpus, 11 kmacc/ Mepsmsik A.I'., Homuposckuii [[.A.,
ITononckuit B.b., Axup M.C.; mon penakuuent Ilomombckoro B.E., OOmectBo c¢
OrpaHMYEHHON  oTBeTCTBEHHOCThIO  M3matenbckuit  neHtp  «BEHTAHA-I'PA®y;
AxuumonepHoe o61ectBo «M3natensctBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

e ['ecomerpus. 10 xmacc. Meronuueckoe nocobue. ba3oBeiii ypoBeHb - bymko E.B.,
Mepsnak A.I'. u np.

o ['ecomerpus. 11 xmacc. Meronuueckoe nmocoobue. bazoBriit ypoBens - bymnko E.B.,
Mepzmsax A.I'. u np

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://resh.edu.ru/
http://mathege.ru
http://www.fipi.ru/



http://resh.edu.ru/
http://mathege.ru/
http://www.fipi.ru/

