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IHHOACHUTEJIBHASA 3ATINCKA

Pabouast mporpamma yueb6HOTO Kypca «I'eomerpusi» 6azoBoro ypoBHs ans oOyuatomuxcs 10 —11
KJaccoB paspaboraHa Ha ocHoBe denepasibHOTO TOCYAApPCTBEHHOTO 0Opa30BaTENBHOTO CTaHIApTa
cpenHero oOrmiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, MPEABSIBISAEMBIX K
MaTeMaTu4ecKoMy OOpa30BaHUIO, M TPAIUIUN pPOCCUIICKOTO OoOpa3oBaHus. Peanu3aius mporpaMmmbl
o0ecrieunBaeT OBJIAJICHUE KIIFOYEBBIMU KOMIICTCHIIUSMHE, COCTABIISIFOIMMHU OCHOBY JUISI CAMOPA3BHUTHSI U
HETPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOTO U IO3HABATEIBHOIO
Pa3BUTHS TMYHOCTH OOYUAIOLIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETpUM Ha YPOBHE CpeaHEro ooimiero oOpa3oBaHHUs 00yCIOBIEHA
MPaKTUYECKOH 3HAYMMOCTBIO METAaNpEeIMETHBIX U IMPEIMETHBIX pPe3ylbTaTOB OOy4eHUS T€OMETpUU B
HalpaBJICHUH  JIMYHOCTHOIO  pa3BUTHUS  oOywarommxcs,  (opmupoBaHus  (QYHKIMOHAJIbHOU
MaTeMaTH4YeCKOH T'PaMOTHOCTH, M3Y4YEHMs JIPYruxX y4eOHBIX AUCUUIUIMH. Pa3Butue y o0ydarommxcs
MPaBWIBHBIX TPEJCTABIEHUH O CYHHOCTM M IPOUCXOXKJEHUU TEOMETPUYECKUX aOCTpaKIMid,
COOTHOIIEHUHU PEANTBHOIO0 W HJICATBHOIO, XapaKTepe OTPAKEHUsS MATEMaTUYECKOM HAyKOM SIBICHHU W
MPOLIECCOB PEaJTbHOrO0 MHpa, MECT€ TE€OMETpUM B CHCTEME€ HayK M pOJIM MaTeMaTH4eCcKOro
MOJENTUPOBAaHUS B HAy4YHOM IO3HAHUM W B IPAKTHKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS YUALTUXCS, a TAK)KE KaUeCTB MBILIJICHUS, HEOOXOAUMBIX JJISl aJanTallud B COBPEMEHHOM
oOmiecTBe.

I'eomerpust sBIsIETCSI OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEAHEro OO0IIero oOpa3oBaHMs,
TaK Kak o0ecreuynBaeT BO3MOXKHOCTb U3Y4eHHs KaK JUCLMUILINH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH,
TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIEHHE, (OPMHUPYEMOE MPH HU3YYEHHU OOY4YalOIIMMUCSA IOHSITUHHBIX OCHOB
Te€OMETPUH U NOCTPOEHUHM LIETIOYKHU JIOTHYECKUX YTBEP)KIACHUHN B XOJ€ PEIIECHHUs T€OMETPHUECKUX 3a/1ad,
YMEHHUE BBIBUraThb U OMNPOBEPIaTh TMIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCA IPU PEIIEHUM 3a7ad
€CTECTBEHHO-HAYYHOI'0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3MKH.

YMeHHe OpUEeHTHPOBAThCS B INPOCTPAHCTBE MIPAET CYLIECTBEHHYIO pOJIb BO BCEeX OOJIACTIX
JeATeNbHOCTH YenoBeka. OpHeHTalHs YeJIOBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COLMAIBHOrO ObITHA, (popMa OTPAKEHUS OKPYKAIOIIEr0 MHpA, YCIOBUE YCHELIHOTO TO3HAHWS U
aKTMBHOTO IpeoOpa3oBaHUs JAEHCTBUTEIbHOCTH. OrepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amu
0o0beIMHsAET pa3Hble BUAbI YUeOHON U TPYJOBOM AEATEIBHOCTH, SABJISIETCS OJHUM M3 NPO(ECCHOHAIBHO
BaXHBIX KAayecTB, MO3TOMY aKTyallbHa 3ajaya (OPMHUPOBAHUS y OOY4aIOIIMXCS NPOCTPAHCTBEHHOI'O
MBIIUIEHUS] KaK Pa3HOBUIHOCTH 0OPA3HOTO MBIIIJIEHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K
IIPAKTUYECKOHN JEATEIILHOCTU 10 MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHust mporpaMmbl yueOHOro Kypca «l'eomerpusi» Ha 06a30BOM ypoBHE OOydeHHs —
o01mieo0pa3oBaTebHOE U OOLIEKYIbTYPHOE Pa3BUTHE OOYYarOLIUXCs yepe3 oOecreueHue BO3MOXKHOCTH
pUOOPETEHUS U UCIOJIb30BaHUS CUCTEMAaTHUECKUX T€OMETPHUECKUX 3HaHUHN U JeMCTBUH, crieUpUUHBIX
reOMETPUH, BOZMOKHOCTH YCIIEHUIHOTO IPOI0JKEHUsT 00pa30BaHUs M0 CHEUATbHOCTSM, HE CBSI3aHHBIM C
IIPUKIJIAIHBIM HCIIOJIB30BAHUEM IT'€OMETPHH.

IIporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IMpeaHa3HaueHa s OOydYaroLIMXCsl CpeqHen
IIKOJIbI, HE MCHBITHIBABIIMX 3HAYMTENbHBIX 3aTPYAHEHU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMS.
Taxum oOpa3zom, oOyyaromuecs: Ha 6a30BOM YpOBHE JOJKHBI OCBOMThH OOIIME MaTeMaTHUECKUE YMEHUS,
CBSI3aHHBIE CO CHENM(UKON reoMeTpur U HEOOXOAUMBbIE JUIS )KU3HU B COBpeMeHHOM oomiectBe. Kpome
3TOT0, OHU UMEIOT BO3MOYKHOCTh M3YyYMTh F€OMETPHUIO OoJjiee riIyOOKo, e€Clii B AajJbHEeWIIeM BO3HUKHET
HE00XOAUMOCTh B TEOMETPUUYECKHX 3HAHUAX B MPOPECCHOHATBHON 1A TEIbHOCTH.



JloCTIDKEHHE eI OCBOCHHUS MPOrpaMMbl 00ECIICUnBaETCs PEeIICHUEM COOTBETCTBYIOIIMX 3ajady.
[TpuopureTHbIMH 3aauaMu OCBOeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kiaccax
SBIISIFOTCSI:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOHM KYJIbTYPHI U OCO3HAHHUE €&

B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHE MPEICTABICHUSA O MHOTOTPAHHUKAX M TENaX BPAIICHUS KaK O BaKHEHIIUX
MaTeMaTUYEeCKUX MOJIENIAX, TO3BOJSIIOIIMX ONUCHIBAaTh W HM3Yy4aThb pasHbIC  SIBICHHS
OKPYKaIOIIEro MHPa;

e (dopMupoBaHHE YMEHHS pAacClO3HaBaTb Ha YepPTEXKaxX, MOJEIAX W B pEATbHOM MHpE
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

® OBJIAJICHWE METOJAMH PEUICHHS 33734 Ha MOCTPOCHHUS Ha M300paKEHUAX MPOCTPAHCTBEHHBIX
uryp;

e (opMupOBaHHE YMEHHs OINEPUPOBATH OCHOBHBIMHU IOHATHSAMH O MHOTOTPAaHHHKAX M Telax
BpaIleHNs ¥ X OCHOBHBIMH CBOWCTBaMU;

® OBJIAJICHHE ATOPUTMAMH PELICHUSI OCHOBHBIX THIIOB 3a7a4; (OpMHpPOBaHUE YMEHUS TIPOBOIUTH
HECJIOXKHBIE JIOKa3aTeJIbHbIE PACCYXICHHUS B XOJI€ PEIIEHHs CTEPEOMETPHUECKHX 3a/1ad U 3a7a4
C TMIPaKTHYECKUM COJICPIKAHUEM;

® Da3BUTHE HMHTEIUICKTYAJBHBIX M TBOPYECKHX CHOCOOHOCTEH OOYyJaromuxcs, MO3HABATEIHHOM
AKTHBHOCTH, UCCIIEI0OBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

e (opmupoBanne (QYHKIMOHAIFHOW TPAMOTHOCTH, pPEJICBAHTHOW T'EOMETPUHU: yMCHHE
pacrio3HaBaTh TPOSIBICHUS TEOMETPHUECKHX MOHITHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaTbHBIX KU3HEHHBIX CUTYAIUSIX M MPH U3YUYECHUH IPYTUX y4eOHBIX MPEIMETOB, TIPOSBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OPMYyIMPOBaTh MX Ha S3bIKE T'€OMETPUH M CO3JaBaTh
reOMETPUYECKHE MOJENH, HMPUMEHATh OCBOCHHBIM T'€OMETPUYECKUI ammapaTr Uil perieHus
NPaKTHKO-OPHEHTHPOBAHHBIX ~ 3aJad, MHTEPIPETUPOBATH M  OICHUBATH  IIOJy4EHHBIC
PE3yNbTaTHI.

OtnnunTensHON 0COOCHHOCTBIO MPOTPAMMEI SIBIISIETCS] BKIIIOUCHNE B KypC CTEPEOMETPHH B Hadaje
ero W3y4eHWs 33/a4, pEIIaeMblX Ha YpPOBHE HHTYWTHBHOTO MO3HAHWS, W ONIPEACIEHHBIM 00pa3om
OpraHM30BaHHas pabdoTa HAJ HUMH, YTO CHOCOOCTBYIOT Pa3BHTHUIO JOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET TPOTEKaHWE HWHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JalbHEUIIEMY
U3y4YCHUIO TpeIMeTa.

[Tpeanoutenne oTaaéTCS HATIISATHO-KOHCTPYKTHBHOMY METOJy OOY4eHHUs, TO €CTh TEOPETHYECKUE
3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TPAKTHYECKOH IesTenbHOCTH. Pa3Butne
MPOCTPAHCTBEHHBIX MPEACTABICHUN Y yJalIUXCS B Kypce CTEPEOMETPUH MPOBOJHUTCS 3a CYET PEIICHUS
3a7a4 Ha CO3JaHHWE NPOCTPAHCTBEHHBIX O0pa3oB M 33jJa4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMH
oOpazamu. CozmaHue oOpa3a IPOBOJUTCA C ONOPOM Ha HArjsHOCTb, a OIEpUpOBaHHE O0Opa3oM — B
YCIIOBUSIX OTBJICYEHHS OT HATJIAHOCTH, MBICIICHHOTO U3MEHEHHSI €r0 UCXOJHOTO COJIePIKaHMUSI.

OcHOBHBIE cozepKaTeibHble JMHUN Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKHNY,
«[Ipssmple ¥ TUIOCKOCTH B mpocTpaHcTBe», «Tema BpamieHus», «BEKTOpbI W KOOpAWHATHI B
npocTpaHcTBe». PopMUpOBaHHME JIOTMUECKMX YMEHUH pacmpesenseTcs He TOJbKO MO COJiepXkKaTeabHbIM
JIMHUSM, HO U 110 roJaM 00y4eHHsI Ha YpOBHE Cpe/IHEro 00Iero oopazoBaHusL.

Copnepxxanne 0o0pa3oBaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOEHHUsS paboueit
IpOrpaMMbl, paclpeseN€éHHbIM 10 TrojaM oO0y4eHHus, CTPYKTYPUPOBaHO TaKUM oOO0Opa3oM, 4YTOObI
OBJIAZICHUE TE€OMETPUYECKUMHU TMOHATUSMH U HaBBIKAMU OCYIIECTBISUIOCH TOCJIEIOBATENBHO U
MOCTYIATENbHO, C COOIOAEHUEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHUCH B
OOIIyI0 CUCTEMY I€OMETPUUYECKHX INPEACTaBICHUN 00ydaromuxcs, pacmmpss U yrayonss e€, obpasys
MIPOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE



Ha usydyenue reomerpun otBoaurcs 2 daca B Heaento B 10 knacce u 1 wac B Henento B 11 kiacce,

BCEro 3a J1Ba roaa o0ydenus - 102 yaeOHbIX Haca.
COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

I[IpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TIOHATHSI cTepeoMeTpuu. Touka, mpsimMas, IJIOCKOCTh, MpocTpaHcTBo. [lonsatue 006
AKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOe pacnosio)keHue MNpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECS, MApaAJUICIbHbIE U
CKpemmBaronmecs npsameie. [lapannenbHOCTh NPSIMBIX U IIOCKOCTENM B MPOCTPAHCTBE: MapalielIbHbIC
MpsAMBbIE B POCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSAMBIX; MAPAIIETBHOCTh IPSMON U TUIOCKOCTH. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMH; YTOJl MEXKIY MPSAMBIMU B MpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEM:
napajielbHble MUIOCKOCTH; CBOMCTBA MapajuleNbHBIX IUIOCKOCTeW. [IpocTeiimme mnpocTpaHCTBEHHbIE
(urypsl Ha TUIOCKOCTHU: TETpadip, KyO, mapajuiesenure/l; TOCTPOEHNUE CEUCHHIA.

[TepieHAMKYIAPHOCTh MPSIMON W TJIOCKOCTU: MNEPHEHIUKYISPHBIE MPAMBbIE B MPOCTPAHCTBE,
NpsAMBIE MApAJUIETbHBIE U MEPIEHANKYIISIPHBIE K IIOCKOCTH, MPU3HAK MEPIECHAUKYISIPHOCTH MPSIMOU U
IJTIOCKOCTH, T€OpPEMa O MPSAMOW MEPHEHIUKYIIPHON IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YroOJ MEKIY
NpSAIMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI, JUHEWHBIM YroJl IByrpaHHoro yria. [leprneHmukynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHM JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOW 10 MIOCKOCTH, MPOEKIUS
¢urypel Ha TUIOCKOCTh. [lepmeHAMKYISIpHOCTh TUIOCKOCTEW: MpPH3HAK MEPHEHANKYIIPHOCTH JIBYX
mrockocteil. Teopema 0 TpEX MeprneHIUKYIIIpax.

MHoOrorpaHHMKH

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JEMEHTbl MHOTOIPAHHWKA, BBIMYKJIbIE W HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3Ma: N-yroapHas nmpusma; rpaHd U OCHOBAHUSI TIPU3MBI;
mpsiMasi W HAKJIOHHAas TpHU3Mbl; OOKOBas ¥ TIOJIHAs TOBEPXHOCTh mNpu3Mbl. [lapamnenenumnen,
NPAMOYTOJIbHBIN Tapajuieienunen W ero cBoWcTBa. [lupamupa: N-yrosnbHas nupamMuia, TpaHd U
OCHOBaHHUE MUPaMHIbl; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMUJIbI; TPABUIIbHAS U YCEUEHHAS MTUPAMHU/IA.
DJIEeMEHTHI TPU3MBbI U TupaMuibl. [IpaBuiIbHbIE MHOTOTPAHHUKH: TOHATHE MPABUIBHOIO MHOTOIPAHHUKA;
NpaBWibHas NpU3Ma W MpaBUJIbHAs NUpPaMKA; NpaBWIbHAs TPEYroJibHas NMUpaMuja U MpaBUIILHBIN
Terpadap; kyO. IlpencraBieHune O MpaBWIBHBIX MHOTOTPAaHHUKAX: OKTAdIp, JOJCKAdAP M HKOCAdIP.
CedeHust MpU3Mbl U TUPAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUpaMUIaX, napajuiejenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Bobrunicnenue 5JeMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriabl. I[lmomans OokoBoi
MMOBEPXHOCTH M TIOJIHOH IOBEPXHOCTH MPSIMOM IMPU3MBI, TUIOIIAJb OCHOBAHHH, TeopemMa O OOKOBOH
MMOBEPXHOCTH TPAMOW Tpu3Mbl. [lmomame OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH IPABHIILHON
MUpaMHIbl, Teopema O Iuiomanu yceuéHHoi nupamuzabl. [lonste 00 o0béme. OOBEM mUpamuBbI,
MIPU3MBI.

[TogoGHble Tena B mpocTpancTBe. COOTHONIICHHUS MEXAY IUIOMIAIIMU MOBEPXHOCTEH, 00bEMaMu
IMOJIOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckass  MOBEPXHOCTb,  OOpasyloIlMe  LWIMHAPUYECKOM  MOBEPXHOCTH,  OCh
LHWIMHAPUYECKON TOoBepXHOCTH. LIMmuHIp: OCHOBaHUS M OOKOBas MOBEPXHOCTh, 0Opa3yromias U OCh;
TUIOIIA/ b OOKOBOM M MOJHOM MOBEPXHOCTH.



Konnueckas moBepXHOCTh, 00pa3yroliie KOHNYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTd. KoHyc: ocHOBaHMe M BeplIMHa, OOpasyloomas M OChb, IUIOHIa[b OOKOBOH M MOJHOMH
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolie U BBICOTA; OCHOBaHMS U OOKOBAst MOBEPXHOCTb.

Codepa u map: ueHTp, paauyc, IuamMeTp; IUIoaab MOBEPXHOCTH chepbl. BzanmHoe pacmonioxeHue
cdepsl U TIOCKOCTH; KacaTelbHasl IJIOCKOCTh K cepe; mIomaab chepsl.

N3o00paxkenue Ten BpalieHus Ha IIIOCKOCTH. Pa3BépTka muiIuHApa U KOHYCA.

KomOuHammu Ten BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OMMCAHHBIH OKOJO CQepsl;
cdepa, BiMCaHHAsi B MHOTOTPAaHHUK, WM TEJIO BPAIICHHS.

[lonste 06 06véme. OcHOBHBIE cBOMCTBAa 00bEMOB Tei. Teopema 00 00bEME MPAMOYTOJIBHOTO
napaiesnenumnena u ciueacteus u3 He€. O0bEM nmmHpa, Konyca. O0bEM mIapa U 1iomaas chepsl.

[TonoOusie Tenma B mpoctpancTBe. COOTHOUICHHS MEXKIY IUIOMIAISIMH MOBEPXHOCTEH, 00bEMaMH
M0T00HBIX TE.

Ceuenust nunuHApa (MapajieibHO M MEPHEHIUKYISIPHO OCH), CEYEHMs KOHyca (MapaiienbHoe
OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILNHY), CEUEHUs I1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bextop Ha muiockocTy U B mpocTpancTBe. CloKeHNe U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha uyucio. PasznokeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopaM. llpaBuiio mapamienenunena.
Pemrenne 3amad, cBsA3aHHBIX C IPUMEHEHHEM IPABWII JEUCTBUM C BeKTOpaMmHu. [IpsMoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaunate! Bekropa. [Ipocreiinme 3a1aun B KOopauHATaX. YTOJI MEXAY
BekTopamu. CKansipHOE MPOU3BEIEHNE BEKTOPOB. BhIuncieHne yrioB MexX1y IpSIMbIMU U MIIOCKOCTSAMHU.
KoopauHaTHO-BEKTOPHBII METO MPH PEIIEHUH T€OMETPUUECKUX 3a/1ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JJUYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yibTaThl OCBOSHUS TPOrpaMMbl  ydyeOHOTO TpenMera «MaremaTukay
XapaKTepU3yIOTCS:

I'paxxnanckoe BociuTaHHe:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3UIIMKA O0YJaIOMIEerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIecTBa, MPEACTABICHUEM O MaTeMaTHYECKHUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHMA, TPOLICIYP TPAXKTAHCKOTO OOIIecTBa (BBIOOPHI, OIIPOCHI U TIP.), YMEHUEM
B3aMMOJICHICTBOBATH C COIMAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUH C MX (DYHKIMSAMU U Ha3HAYCHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCHMCKON TPaKIAHCKONH HWICHTUYHOCTH, YBAXEHUS K IMPOILIOMY H
HACTOSIIIEMY POCCHMCKOM MaTEeMaTHKHU, LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCUHUCKHUX
MAaT€MAaTHKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHUKEHUH B JPYrHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHEM JIYXOBHBIX LIEHHOCTEW POCCHICKOrO Hapojaa; cpOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHUS, 3TUYECKOIO IOBEIEHHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHMKEHUN HAyKu U
JeSITENFHOCTHIO YIEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYAyILEro.

cTeTnYecKoe BOCIIMTaHNE:

ACTETUYECKMM OTHOLIEHUEM K MUPY, BKIIOUYasl ICTETUKY MATEMATUYECKHUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJay, pEIIeHUH, paCCYKIACHUI; BOCIPUUMYHMBOCTHIO K MaTEeMaTHMYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

du3znuyeckoe BOCHIUTAHHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTeMaTHYeCKHe 3HaHHUS B HHTEpPEcax 3J0POBOTO U
0e3omacHOTO 00Opa3a KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO (3A0pPOBOE MHUTAHHE,
cOamaHCHPOBAHHBINM PEXKUM 3aHATUH M OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb); (DU3HUECKOTO
COBEPLICHCTBOBAHMS, IIPU 3AHATHUSIX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYAYy, OCO3HAaHHUEM LIEHHOCTH TPYIOJIOOWS; MHTEPECOM K DPa3IHYHBIM chepam
npo(hecCHOHANBHON  JISITETbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW M e MNPWIOKECHUAMH, yMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymiedl mpodeccur W Pealn30BBIBATH COOCTBEHHBIC KHU3HCHHBIC
IUTaHBI, TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3OBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHUIO B PELIEHMHM IPAKTHUYECKUX 3a1ay
MaTeMaTU4YE€CKON HAIPaBJIEHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO ~ DKOJIOTUYECKOH  KYIbTYpbl, I[OHMMaHHUEM  BIMSHUS  COLMAIBHO-
HKOHOMHUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOIHON U COLHUAIBHONW CPEelbl, OCO3HAHUEM TII00ATBHOTO
XapakTepa 3KOJIOTMYECKUX MpoOJeM; OpHEeHTaluuell Ha NPUMEHEHUE MaTeMaTHMYeCKUX 3HaHUU Juid
pelieHus 3ajad B 00JaCTH OKpY)KaroIlel cpeibl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKH UX BO3MOKHBIX
MOCJIEICTBUM ISl OKPYKAKOIIEH CPEIBI.

ILleHHOCTH HAYYHOI' O MO3HAHUSA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTUS
HayKM MU OOLIECTBEHHOM NPAKTHKH, NOHMMaHUEM MAaTeMaTH4YeCKOM Haykh Kak cdepbl 4eloBed4ecKOon
NEeSITEIbHOCTH, JTaloB €€ pa3BUTUS M 3HAUMMOCTU JUIsl Pa3BUTHS LIMBUJIU3ALMU; OBJIAJCHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTU4YeCKOW KyIbTYpOW Kak CpEeACTBOM T[IO3HAHUS MHpPA; TOTOBHOCTBHIO
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
MeTtanpeMeTHbIE pe3yJIbTaThl OCBOCHHS TPOTrpamMMBbl  yaeOHOTO mpeaMmera «MaTeMaTHKay
XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCAILHBIMH HO3ZHABAMEIbHBIMU OCliCMBUSIMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OCUICBUIMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.
1) Vuusepcanvuvie nosnasamenvuvie Oeiicmsus, obecnewusaiom Gopmuposanue 6a306bIX
KOZHUMUBHbIX NpPOYecco8 obyuarwuxcs (0ceoenue Memooo8 NOZHAHUSL OKPYjICarnwe2o mupd;
npUMeHeHUe 102ULeCKUX, UCCTe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayueti).
ba3oBrble Jornyeckue 1eMcTBUSA:
® BBIIBIATH M XapaKTEPH30BATh CYIIECCTBEHHbBIC MPU3HAKA MAaTEMaTHYECKHX O0OBEKTOB, MOHSATHH,
OTHOIICHUA MEXIYy MOHATHAMH, (OPMYIUPOBATH OIPEICIICHUS] TOHITUH; YCTaHABJIMBAThH
CYIIECTBEHHBIN MPHU3HAK KIacCU(PUKAIMH, OCHOBAHUS JJIsi 000OIICHNS U CPAaBHCHHUS, KPUTEPHH
MIPOBOJIMMOTO aHAIIN3a;
® BOCIpUHMMATH, (OPMYJIUPOBATH W MNPeoOpa3OBBIBaTh CYKICHUS: YTBEPAHUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHbIE;

® BBIIBJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOpEUUsT B (aKTax,
JaHHBIX, HAONIOACHUSAX W  YTBEPXKICHHSX; TMpeaiaraTh KPUTCPHUH IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUNH;
e JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 10 aHAJIOTUH,

® TPOBOJUTH CAMOCTOSITEIIBHO J0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUN (MPSIMBIE U OT
MPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, NPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHUs yuyeOHOW 3afauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,

BBIOMpAThH HanboJIee MOIXOISIINNA ¢ YIETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).
ba3zoBble uccienoBare/ibCKue AeMCTBUA:

® ICIIOJIB30BAaTh BOMPOCHl KaK HCCIEAOBATENbCKIU WHCTPYMEHT TMO3HAaHUS; (HOPMYIUPOBATH

BOMPOCHL, (UKCUPYIOIIUE MPOTHUBOpEYHe, MpoOieMy, ycTaHAaBIUBaTh HCKOMOE H JaHHOE,
(hopMHpOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;



MIPOBOJIUTH CAMOCTOSITEJILHO CIUTAHUPOBAHHBIH 3KCIIEPUMEHT, KCCIICIOBAHUE TI0 YCTAaHOBICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIIECCa, BBISBICHUIO 3aBHCUMOCTEH
MEXIy 00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMH,

CaMOCTOSTEILHO (OPMYJIUPOBaTH OOOOIICHUS W BBIBOABI 10 pe3yJabTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, KCCIICIOBAHMS, OLICHUBATh IOCTOBEPHOCTH TIOJYUCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
0000I1IEeHHI;

HpOFHO?;I/IpOBaTI) BO3MOXXHOC pa3BI/ITI/Ie Hpouecca, a TAKXXC BBIABHUTI'AaTb HpeI[HOJIO)KCHI/Iﬂ 0 €10
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Pa6ora ¢ undpopmanmueii:

2)

BBISBIIATH AeHUIUTHl MHPOPMALUH, TaHHBIX, HEOOXOIMMBIX IJIsi OTBETAa HA BOMPOC W IS

pelIeHus 3a/1a4H;

BbIOMpaTh  MH(OpPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  TUIOB,  aHAJIW3UPOBATH,

CUCTEMATU3UpPOBAaTh M MHTEPHPETUPOBATh HHPOPMALMIO pPa3IUYHBIX BUAOB U  (GopM

MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh HMH(GOpPMAIMIO, MPEACTABIATh €€ B pazIU4HbIX (OpMax, HUIUIIOCTPUPOBATH

rpaduuecku;

OIIEHMBATh HAJEKHOCTh HH(POPMALIMH IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvhvie KoMMyHUKamug@nvle Oelicmeus, obecneuugarom  COpMUpoSaHHOCHb

COYUATILHBIX HABBIKOB 0OYUAOUJUXCAL.
OO0menue:

BOCIIPpUHUMATh 1 q)OpMy.TIHpOBaTB CYXXICHHA B COOTBCTCTBHUHU C YCIIOBUAMU U LETIAMU O6H.[GHI/I${;
ACHO, TOYHO, I'PaMOTHO BBIPpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX M NHUCBMCHHBLIX TCKCTax,
JIaBaTh MOSICHEHHUSI IO X0y PEIICHUS 3a1a4, KOMMEHTHUPOBATH MOJyICHHBIH PE3yIIbTaT;

B X0J€ OOCYXKJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBbI, MPOOIEMBI,
pemaeMoi 3a/auu, BbICKa3bIBaTh WICH, HAICJICHHBIC HAa TIOMCK PEIICHHs; COMOCTABISATh CBOU
CYXIIEHHsSI C CYXKICHUSIMHU APYrHX YYaCTHUKOB JUAIOTa, OOHAPYKHBATh PA3IMYNe U CXOJCTBO
TIO3UIIHIA; B KOPPEKTHOH (popMe popMyTHupOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHIS,
MPEACTaBIATh PE3YJIbTaThl pEIICHUS 3aJadd, OSKCIIEPHUMEHTA, WCCICIOBAHUs, MPOCKTa;
CaMOCTOSITEJIEHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y46TOM 3a7ad IpE3CHTAUH U
0COOEHHOCTEH ayJJUTOPHH.

CoTpyaHunuecTBo:

3)

MOHUMAaTh M WCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATbHOH pPabOTHI TNpHU
pemeHnr y4eOHBIX 3ala4, NPUHUMATh LEJIb COBMECTHOW JIESATEIBHOCTH, IJIAHUPOBATh
OpraHu3aIluI0 COBMECTHOM paboThI, paclpeneisaTh BUAbI PadOT, OTOBapUBAThCs, 0OCYKIATh
MPOIIECC U Pe3yabTaT padoThl; 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpYHHOBBIX ¢opMax paboTbl (0OCyXIeHus, OOMEH MHEHHUH, «MO3TOBBIC
IITYPMBI» W WHBIC); BBIOJHATh CBOK YacTh pabOThl M KOOPAWHUPOBATH CBOU JCHUCTBHS C
JIPYrUMH YI€HAMH KOMAaHJbI; OIICHMBATh KayeCTBO CBOCTO BKJIaga B OOMIUI MPOJYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

Vuueepcanvuvie pecynamuensle Oeiicmeus, odecneyugarom GopmMuposanue CmMblCI08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh
BapHAHTHI PELICHUH C yYETOM HOBOM MH(pOpMAaILIUH.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMM II03HABaTEIbHOM pC(I)J'ICKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JEeNCTBUI U
MBICJIUTCIIBHBIX  IIPOLCCCOB, HX  PC3YJIbTATOB, BJIAJCTH criocoboamu CaMOIIPOBCPKHU,
CaAMOKOHTPOJIA IponecCa U pe3yJjibTaTa pCIICHUA MaTeMaTU4eCKOi 3aga4u,



® TpPEIBUACTH TPYAHOCTH, KOTOpBIE MOTYT BO3HHMKHYTH IpPH pEIICHHH 3a/1a4d, BHOCHUTb
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX, HAMICHHBIX OLUIHNOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yIbTaTa LENIU U YCIOBUAM, OOBSICHATh IPUYHHBI TOCTHKCHUS WITH
HEJIOCTIDKEHHUS ~ Pe3yJabTaTOB  JCATEIbHOCTH, HAaXOAWTh  OMMOKY, JaBaTh  OICHKY
pUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OmnepupoBaTh NOHATUSAMH: TOUKA, TPsAMasi, IUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSAMHE: NMAPATUICTHHOCTD U IEPICHIUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEH.

KnaccugumnuposaTh B3aMMHOE PACIIOIOKEHHE PSIMBIX M TDIOCKOCTEH B MTPOCTPAHCTBE.

OmnepupoBarh MOHATHIMU: JBYTPAHHBIN yroJj, TpaHu JBYTPAHHOTO yIiia, peOpo ABYTPAHHOTO YTIiia;
JIMHEMHBIN yroj ABYTPAHHOTO yria; rpajyCHas Mepa IBYTPaHHOIO yrija.

OmnepupoBaTh MOHSATHSAMU: MHOTOTPAHHUK, BBITYKIIBI M HEBBITYKJIBIH MHOTOTPAaHHHK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIIHbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHMKOB (IMUpaMUaa; TPHU3Ma, NPSIMOYTOJBHBIH
napajuiesienume, Kyo).

KnaccuduimpoBarb MHOTOIpaHHUKH, BBIOMpasi OCHOBaHMS JJsl KiacCU(UKalUU (BBIMYKIIBIE U
HEBBINTYKJIBIE MHOTOTPAaHHHWKH;, TPABHJIbHBIE MHOTOTPAaHHUKH; TPSAMbIE H HAKIOHHBIC TPH3MBI,
napajuieIeunepl ).

OnepupoBaTh MOHATUSAMH: CEKYIIas MIIOCKOCTb, CEY€HHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIEIOB.

Crpouth cedeHHs MHOTOIPAaHHUKOB METOJIOM CJIEZOB, BBIIOJHAThH (BBIHOCHBIE) TUIOCKUE YEPTEXKHU
W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXKIEHHE TE€OMETPUYECKHX BEIUYMH MO 00paslaM WU alropuTMaMm,
MIPUMEHSSI U3BECTHBIC aHATUTUYECKUE METOJbI MPHU PELICHUU CTAaHIAAPTHBIX MaTEMaTHYECKUX 3a]ad Ha
BBIYHCIICHUE PACCTOSTHUI MEX/y IBYMSI TOUKaMH, OT TOUYKHU JI0 IPSIMOM, OT TOUYKHU JI0 TUIOCKOCTU, MEXKIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU.

Pemarp 3amaun Ha HaxoOXXIEHHE TE€OMETPUYECKHX BEJIWYMH MO 00pasliaM WK ajiroputMawm,
MIPUMEHSST U3BECTHBIC aHATUTUYECKUE METOJbI MPHU PELICHUU CTAaHIAAPTHBIX MaTEMaTHYECKHUX 3a]ady Ha
BBIYKCIICHUE YIJIOB MEXKAY CKPEHIMBAIOMIMMUCS MPSIMBIMU, MEXKIY NPSMONH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIIIOB.

Boruncnate 00BEMBI UM IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, MHpaMHAa) C
MpUMEHEHHEM (OPMYN; BBIUUCIATH COOTHOIICHHS] MEXIYy IUIOMIAIsIMU TOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTh CUMMETPUU;
LEHTP, OCh U TUNIOCKOCTh CUMMETPUU (PUTYPBI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[TpumensTh reoMeTpuyeckue (pakThl ISl pEIeHUs] CTEPEOMETPUUECKUX 3a/1ad, MpeanoIaralinx
HECKOJIBKO LIaroB pelIeHus, eclid YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU opMme.

[IpuMeHnsaTh TpocCTEIIne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBbI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBoAMTH TpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE U >KU3HHU, DPACHO3HABATh
MIPOSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHsTH MOJydeHHBbIE 3HAHUS HAa MPAKTUKE: aHAJU3UPOBATh PealbHbIe CUTYallud U MPUMEHSTh
M3yYeHHbIE TOHATHS B IPOLECCE MOMCKAa PELICHHs MaTeMaTW4ecku C(HOpPMYIHPOBAHHOM MPOOIEMBI,



MOJENIMPOBATh peajbHbIE CHUTyallUM Ha $A3BIKE TI'€OMETPHM, HCCIEAOBAaTh IOCTPOECHHBIE MOJEIU C
HCI0JIb30BAHUEM T'€OMETPUUECKUX IMOHATUM M TEOpeM, ammapara aiareOpbl; pelmaTb IPAKTHYECKHe
3aJ1a4M, CBSI3aHHbIE C HAXOKJIECHUEM I€OMETPUUECKUX BEIIUYHUH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: IMIMHAPHYECKAss TOBEPXHOCTh, OOpa3yrolmue IHJINHAPHUECKON
MOBEPXHOCTH; HWJIMHAP; KOHWYECKAs IMOBEPXHOCTh, O00pa3ylolne KOHUYECKOW IMOBEPXHOCTH, KOHYC;
cepuyeckas MOBEPXHOCTD.

PacriosznaBats Tena BpamieHus (IMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJYYEHUSI TEJT BpalllEHUsI.

KnaccugumnupoBaTs B3auMHOE PacIoyioxeHHe Cephl U MIIOCKOCTH.

OmnepupoBaTh MOHATHAMHU: IAPOBOM CETMEHT, OCHOBAaHHE CEIrMEHTA, BHICOTA CETMEHTA; IIapOBOU
CJIOM, OCHOBaHME IAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbraucnare 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TeNl BpalleHHs, T€OMETPHYECKHX Tel C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHITUSMHU: MHOTOTPAHHWK, BIMCAHHBIH B C(epy W ONUCAHHBI OKOJIO chepsr;
cdepa, BiMCcaHHAss B MHOTOTPAaHHHK HMJIH TEJIO BPAIICHUSI.

BbIauciaTe COOTHOMEHMS MEX Ty TUTOIIA SIMH TTOBEPXHOCTEH 1 00BEMaMHU TIOJOOHBIX TEIl.

N3006paxkaTs n3ydaemblie GUTYPHI OT PYKH U C IPUMEHEHHEM TPOCTHIX YePTERHBIX HHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX QUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTh CEUEHUs TeJl BpallleHusl.

W3BnekaTh, WHTEPHPETHPOBATH ¥ MNpPeoOpa3oBbIBaTh WHPOPMANHMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEACTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OmnepupoBaTh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE NefCTBUSA CIOXKEHHUS BEKTOPOB, BBIUUTAHUSA BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YHCJI0, 00BICHITH, KAKUMH CBOMCTBAMHU OHM 00JIaNaroT.

[TpuMeHATH NpaBUIIO NMapajiesIenune .

OnepupoBaTh MOHATUAMHU: JI€KApPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPJMHATBI BEKTOPA, Yrojd MEXIY BEKTOPaMH, CKaJIIpHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M HpOM3BEIEHHE BEKTOpa Ha YHUCIO, YroJl MEXIY BEKTOpamH,
CKaJIIPHOE IPOU3BE/ICHHE, PACKIIAIbIBATH BEKTOP 110 IByM HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPIUHAT.

[IpuMensaTh reoMerpudeckue (pakThl JUIsl pEIIEHUs] CTEPEOMETPUYECKUX 3a/1ad, MPeInoarariinx
HECKOJIBKO LI1aroB peIleHus, eclid YCIOBUS IPUMEHEHHs 3a/1aHbl B SIBHOU opMme.

Pemate npocreiiiine reoMeTpuyeckue 3aJaui Ha IPUMEHEHNE BEKTOPHO -KOOPIMHATHOTO METO/IA.

Pemate 3a1aun Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIECHUM M HAaX0XKJIEHHE T€OMETPUUECKUX
BEJIMYUH MO oOpa3laM WM aJropuTMaMm, IMPUMEHSS W3BECTHBIE METOJbl IPU PEUICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3ajiay.

[IpuMeHnsaTh TpocCTEIIne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBoAMTH TpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U JKU3HHU, paclo3HaBaTh
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh MOJydeHHBbIE 3HAHUSI HAa MPAKTHUKE: aHAJIU3UPOBATh pPealbHble CUTYyallud U MPUMEHSTh
U3yYeHHbIE TOHATHS B IpOLECCE MOMCKAa PELICHHs MaTeMaTU4eckd c(HOopMyIHMpOBaHHON MpoOIEeMBl,
MOJIEIUPOBATh peajibHble CUTYallMM Ha $3bIKE TE€OMETPUH, HCCIIEA0BaTh IOCTPOEHHBIE MOJIENIU C
UCIOJb30BAHUEM TE€OMETPUYECKUX IOHATHH M TeopeM, ammapaTa aiareOphl; pemarbh NpaKkTHYECKHe
3aJ]auM, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUUYECKUX BETHYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenune B ctepeoMeTpuio 3
9 [IpsiMbIe ¥ IJIOCKOCTH B TPOCTPAHCTBE. 19 5
[TapamrenpHOCTE NPSAMBIX U IIJIOCKOCTEN
3 HepneHnmimepHOCTL NPSIMBIX U 16 1
IIJIOCKOCTEMN
4 MHororpaHHUKH 13 1
OO6BEMBI MHOTOI'PAaHHUKOB 8 1
6 [ToBTOpEeHME 1
OBIIEE KOJJMYECTBO YACOB I10 IIPOTPAMME 68 6 0




11 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI
pecypcsl

Tena Bpamenus 13 1

OO6bEMBI TEN 15 1

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 19 2

[ToBTOpenue, o6ooOIICHNE, 19 1

CUCTEMaTU3alusl 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuuyectBo 4yacos DJIEeKTPOHHbIE
Jara uudposbie
Nen/m | Tema ypoka Konrtpoiasbubie | IlpakTuyeckue
Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipenmer crepeomeTpun 1
2 AKCHOMBI CTEPEOMETPUN 1
3 Hekortopsie cneacTBus U3 akcCuom 1
[TapanienbHOCTb NPSAMBIX, PSAMON U
4 MJI0CKOCTH 1
5 [TapannenbHble MpsiMble B TPOCTPAHCTBE 1
6 [TapamneabHOCTb TPEX MPSIMBIX 1
7 [TapannensHOCTh NPSIMOM U TIIOCKOCTH 1
8 Pemrenue 3agau 1
B3aumHoe pacnonoxeHue npsiMbix B
9 IIPOCTPAHCTBE. YTOI MEXIY ABYMs MPSIMBIMU 1
10 CkpemuBaroniyecs npsiMbie 1
11 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU 1
12 Yron Mexay npsMbIMU B IPOCTPAHCTBE 1
13 Pemienue 3agau 1
o
14 Kontponshast padora Ne 1 1 1




[TapannenpHbIE INIOCKOCTH

15
16 CaoiicTBa napaiesbHbIX TIOCKOCTEN
17 CBoiicTBa mapayIeNIbHBIX TJIOCKOCTEH
18 Terpasap
19 [Tapannenenunen
20 3aauy Ha MOCTPOEHHUE CEUEHU
21 [TocTpoenune ceuennii
29 KonTponbhast pabota Ne2
23 [IepnenuKynsipHbIE IPSMBIE B IPOCTPAHCTBE
[TapannenpHble npsiMble, TEPIEHIUKYISIPHBIE
24 K IJIOCKOCTHU
[Ipu3Hak nepneHIuKyIIpHOCTH TPSMOU U
25 IJI0CKOCTH
[Ipu3Hak neprneHIuKyIspHOCTH MPSIMON U
26 IJI0CKOCTH
Teopema o npsaMoii, neprneHANKYIIPHOM
27 MJI0CKOCTH
28 PaccTosiHMe OT TOUKM 10 MJIOCKOCTH
29 Teopema o Tpéx nepneHauKyIIpax

30

Teopema o Tpéx nepneHAnKyIIpax




Yron mexay npsamMoi II0CKOCThIO

31
32 Pemenue 3anau
33 Pemenue 3agau
34 JIByrpaHHbIN yroJ
[Ipu3Hak nepneHANKYIIPHOCTH ABYX
35 IJTOCKOCTEMN
36 [IpsAMOYTOIBHBIN MMapasuIeIeuIIe
37 Pemenue 3agau
38 KonTtpomnsnas padota Ne 3
39 [TonsiTHe MHOTOTpaHHUKA
40 Bunbl MHOrOrpaHHMKOB
41 Pa3BépTku MHOrOrpaHHUKa
[IpsimoyrosibHBIN TTapasuieenuIe]l U €ro
42 CBOICTBa
43 ITupamuga
44 [lonHas NOBEpXHOCTh NUPAMUIBI
45 [IpaBunibHas U yceu€HHASI TUPAMUIBI
46 Pemienue 3agau

47

CI/IMMeTpI/IH B IIPOCTPAHCTBC




HpaBI/IJIBHBIe MHOT'OI'PAaHHUKHA

48
DNEeMEHTBl CAMMETPUU TPABUIHHBIX
49 MHOTOTPaHHUKOB
50 Pemenue 3anau
51 KontponsHas padora Ne 4
52 [Tonsitue 06 00BEME
53 OcHoOBHBIE CBOMCTBA 00BEMOB
54 O06bEM napannenenumneaa
55 O6BbEM nupamu/Ibl
56 O06BEM TIPU3MBI
57 Brruucnenue o0EMOB TE
58 Pemrenue 3anau
59 KontposibHas padota Ne5
60 [ToBTOpEeHME 1 000OIIEHNE 3HAHMIA
61 [ToBTOpEeHME M 00OOIIIEHNE 3HAHUIA
62 [ToBTOpEeHME M 000OIIIEHNE 3HAHMIA
63 [ToBTOpEeHue u 06001IeHUE 3HAHUIA
64 [ToBTOpEeHue 1 06001IeHNE 3HAHUIA

65

[ToBTOpeHUe U 06001IeHUE 3HAHUIA




Hrorosas KoHTpoJibHas paboTa

66 1
67 [ToBTOpeHME 1 06001IeHUE 3HAHUIA 1
68 [ToBTOpeHue u 0600IIeHNE 3HAHMIA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoabnbie | IlpakTuueckue Jata tppossLe
Bcero H3ydeHusi | oOpa3zoBaTeSibHbIE
padoTsbI padoThI pecypebi
1 [TonsiTne nunuHIpa 1
2 [Tnomane  MOBEPXHOCTH IWIHHJIPA 1
3 [Tnomans  MOBEPXHOCTH IMIMHIPA 1
4 [TousiTne KoHyca 1
5 [Inomane  MOBEPXHOCTH 1
KOHYca
VY ceu€HHBIi KOHYC
Pemenue 3anau 1
Cdepa u map
9 B3anmHoe pacnosioxkeHue 1
chepsl 1 MITOCKOCTH
10 KacarenpHast miockocts K 1
chepe
11 [Tnomane chepnr 1
12 Pemenue 3amay 1
13 Kontponbhas padorta Ne 1 1 1
14 [Tonsite 06bEMa 1
15 O6BéM MIPSIMOYTOJIBHOTO 1
napasuieNienuneaa
16 OOBEMBI IPAMOI IPU3MBI
17 O0BEM uIHMHIpa
18 Pemenue 3amau
19 BLILII/ICJ'ICFII/IC 00BEMOB TEJIC TOMOIIBIO 1
oTpeNe€HHOTO UHTeTpalia
20 OOBbEM HAKIIOHHOM TIPU3MBI 1




21 O0BEM TUpaMHU/IBI 1

22 O0BéM KoHYCa 1

23 Pemenwue 3amau 1

24 O0BeM mapa 1

o5 OO0BEMBI [1apOBOTOCETrMEHTa, IIAPOBOTO 1
CJIOSIU IIAPOBOTO CEKTOPa

26 [Tnomans chepsr 1

27 Pemenne 3amau 1

28 KonTponbras padota Ne 2 1

29 [TonsTue BexTopa. PaBeHCTBO BekTOpa 1
CroxxeHre U BBIYMTaHHE

30 BektopoB. CyMMa  HECKOJIBKHX 1
BEKTOPOB

31 VMHOKEHHE BEKTOpa Ha YUCIIO 1

32 Kommnanapueie BekTopsl. [IpaBuio 1
napaiesienumnea

33 PaznoxkeHnue BekTopa 1o Tpém 1
HEKOMILTAHAPHBIMBEKTOpAM

34 Pemtenue 3amau 1

35 Kontponbhas padoTta Ne 3 1

36 [IpsiMoyronpHast CUCTEMaKOOPAUHAT B 1
npoctpancTBe. KoopuHatel BeKTopa

37 CBs3b M@Ky KOOPJIMHATAMH BEKTOPOB U 1
KOOPJMHATAMH TOUYEK

38 [IpocTeiimue 3a1auu B KOOPMHATAX

39 VYpaBHeHue chepsl

40 VYron mexay Bekropamu. CkanspHoe 1
MIPOU3BEICHNE BEKTOPOB

a1 Brruncnenue yrmoBMex 1y MpsIMbIMH U 1
TJIOCKOCTSIMU

42 YpaBHEHHE IIOCKOCTH 1




HentpansHas cummerpust. OceBast

43 1
CUMMETPUSL.
44 3epkanpHas cummetpus. llapamienbHblit 1
MepeHoc.
45 [Ipeo6pazoBanue 1o 100us 1
46 Pemenue 3amau 1
47 KonTtposnsHas padora Ne 4 1
48 HekoTtopeie cBeneHns u3 niiaHUMETPUU 1
49 HekoTtopeie cBeneHns u3 niiaHUMETPUI 1
50 HekoTtopeie cBeneHns 3 niiaHUMETPUI 1
[ToBTOpEHNE OCHOBHBIX TMOHATHH U
51 METOJIOB KypcoB/—11 kiaccos, 1
0000menne u CHCTEMAaTHU3aLUS
3HAHHI
[ToBTOpEHNE OCHOBHBIX TMOHATHH U
52 METOJIOB KypcoB7/—11 kiaccos, 1
00o01IeHne U CUCTEMATHU3ALINAA
3HAHHI
[ToBTOpEHNME OCHOBHBIX TMOHATHN |
53 METOJIOB KypcoB7/—11 kiaccos, 1
o0o01IeHne u CUCTEMATU3ALNA
3HAHHUHI
[ToBTOpEHHME OCHOBHBIX MOHSATHN |
54 METOJIOB KypcoB7—11 kmaccos, 1
o0o01IeHne u CUCTEMAaTU3aLUA
3HaHHUH
[ToBTOpEHNE OCHOBHBIX TOHATHH U
55 METOJIOB KypcoB7—11 kmaccos, 1
00001IeHHE | CHUCTeMaTH3allns
3HAHUM
[ToBTOpEeHUE OCHOBHBIX MOHATHH U
56 METOJIOB KypcoB7—11 kmaccos, 1

00001menne u CUCTEMATHU3ALUSA
3HAHUH




[ToBTOpEHHE OCHOBHBIX IOHATHU U
METO/I0B KypcoB/—11 knaccos,

57 1
00001IeHHE U CHUCTEeMaTH3alUs
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHH U
58 METOJIOB KypcoB/—11 kiaccos, 1
00001IEeHHE U CHUCTEeMaTH3aIHs
3HAHUH
[ToBTOpEHNE OCHOBHBIX TMOHATHH U
59 METOJIOB KypcoB/—11 kiaccos, 1
00001IeHE U CHCTEMAaTU3allHs
3HAHUM
[ToBTOpEHNE OCHOBHBIX MOHATHH U
60 METOJIOB KypcoB/—11 kiaccos, 1
0000menne u CHCTEMAaTHU3aLUS
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHATHH U
61 METOJIOB KypcoB7/—11 kiaccos, 1
00o01IeHne U CUCTEMATHU3ALNAA
3HAHWI
[ToBTOpEHNME OCHOBHBIX TMOHSATHN |
62 METOJIOB KypcoB7/—11 kiaccos, 1
o0o01IeHne u CUCTEMATU3ALNA
3HAHHUHI
[ToBTOpEHHE OCHOBHBIX MOHSATHUN U
63 METOJIOB KypcoB7/—11 kiaccos, 1
o0o01IeHne u CUCTEMAaTU3ALUA
3HaHHUHI
64 Hroropas koHTpoJbHas paboTa 1
65 O0600611eH1E U CUCTEMAaTU3ALUA
3HAHUM
66 O06o06meHe 1 CHCTEMAaTHU3aIIH
3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOAUYECKOE OBECIHEHEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






