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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOro Kypca «['eomerpus» 0a30BOTO ypOBHS st
obywaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa CpeAHero oOiiero oOpa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPeOOBAaHUM, MPEIBABIAEMBIX K MAaTEeMATHUYECKOMY
0o0pa30BaHMIO, W TpPagUuLUUNA pOCCUHCKOro oOpa3zoBaHus. Peanmuzanmss nporpamMmel
00€ecIreunBaeT OBIAJACHUE KIOYEBBIMU KOMIIETEHUUSAMH, COCTABISIOIIMMHA OCHOBY IS
CaMOpa3BUTUS M HENPEPHIBHOTO OOpa30BaHMsl, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEILHOTO PA3BUTHS IMYHOCTH 00YUAIOIIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOT0 Kypca reoOMeTpUM Ha ypOBHE CpeiHEro o01ero oopa3zoBaHus
OoOyCIIOBJIEHa TPAKTHYECKOH 3HAYMMOCTBIO METANpEeAMETHBIX U  TMPEAMETHBIX
pe3ynbTaTOB  OOy4YeHHMs] TEOMETPHM B HAmNpaBlICHUH JUYHOCTHOTO  Pa3BUTHUS
oOyuaromuxcs, (popmupoBaHus (YHKIIMOHATBHOM MaTEMaTHUECKOH TIPaMOTHOCTH,
U3YYEHUs JpPYTruX Y4YeOHbIX AMCHMIUIMH. Pa3Butre y o0O0ydaromuxcsi MpaBUIIbHBIX
MPEICTaBICHUA O CYIIHOCTH W TPOUCXOXKIECHUM TEOMETPHUUECKHX alOCTpakiuii,
COOTHOIIEHUH pEATbHOrO M HJEAJIBHOI0, XapakTepe OTPAXKEHUS MaTEeMaTUYECKON
HAyKOW SIBJIEHUW U MPOILIECCOB PEAIbHOIO MHpa, MECTE T'€OMETPUHU B CUCTEME HayK U
pOJIM  MATEMaTHUYECKOTO MOJICIMPOBAHUS B HAyYHOM IIO3HAHMM U B TPAKTHUKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUaIIMXCS, a TAKKE KaueCTB
MBIIIJICHHS], HEOOXOIUMBIX /ISl 1Al TAllii B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBAsIETCS OOHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI, TaKk Kak OO€CleYrMBaeT BO3MOXKHOCTb H3YyUEHHS KakK JUCHUIUIMH
€CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbllUIeHUE, (opMuUpyeMoe TMNpH HU3YYEHUH OO0y4YaroIUMUCS
MOHSITUIHBIX OCHOB T€OMETPUU M MOCTPOCHHH IEMOYKU JIOTMUECKUX YTBEPKICHHUH B
XOJIe PEIICHUsI TEOMETPUUYECKUX 3a]a4y, YMEHHE BBIIBUTaTh U OMPOBEPraTh TMIIOTE3bI
HENOCPEACTBEHHO UCIOJB3YIOTCS MPHU PEUICHUH 33a4 €CTECTBEHHO-HAyUYHOTO IIUKJIa, B
YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpHUeHTHPOBATHCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTAX AESITENIbHOCTH yesnoBeka. OpueHTalis YeI0BeKa BO BPEMEHU U MPOCTPAHCTBE
— HEO00XO0JMMOE YCIIOBHE €r0 COIMATIbHOTO OBITHA, (opMa OTPAKEHUS OKPYKAIOIIETO
MHUpa,  YCJIOBHE  YCIEIIHOTO  TMO3HAHUS WM  AKTUBHOTO  INpeoOpa3oBaHMs
aeiicrBurensHocTd.  OmnepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3amMu  OObEIUHSET
pasHble BUIBl Y4eOHONH U TPYHOBOM JACSATENBHOCTH, SBISACTCA OJHUM U3
MpOQECCHOHANIBHO BaXKHBIX KayeCTB, MOATOMY aKTyallbHa 3a7adya (OpMHUpPOBAHUS Y
oOydarolmuxcsit MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUIHOCTH OOpPa3HOTro



MBIIUJICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K IPAKTHYECKOU
JESITeIbHOCTH 110 MHOTHM HaIlPaBJICHHUSM.

[enp ocBoeHus mporpaMMmel yueOHOro Kypca «I'eomerpusi» Ha 6a30BOM ypOBHE
o0yueHus — o61Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUAIOIMIMXCS Yepes
oOecrieueHne BO3MOXKHOCTH TPUOOPETEHHs] M HCIOJB30BAHUS CUCTEMATHYECKUX
r€OMETPUUYECKUX 3HAHUM U JCHCTBUM, CHEHU(PUYHBIX T€OMETPUH, BO3MOKHOCTU
YCIEUIHOTO TMPOJOJDKEHUST O0O0pa3oBaHMsI MO CHEIUAIBHOCTSM, HE CBA3aHHBIM C
PUKJIAJHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MpeAHa3HAYEHA JJIs1 00y4arouXCsl
CpelHeW IIKOJbl, HE UCHBITHIBABIIMNX 3HAYMUTEIBHBIX 3aTPyJIHEHHM Ha YpOBHE
OCHOBHOTO 0011er0 00pa3oBanus. Takum oOpa3om, obydaromuecs Ha 6a30BOM ypOBHE
JOJDKHBI OCBOUTH OOIME MaTeMaTHYeCKHE YMEHUS, CBS3aHHBIE CO cHenu(ukoi
reOMEeTPUU U HEOOXOAUMBIE JUIsl )KU3HU B cCOBpeMeHHOM oOuiectBe. Kpome 3Toro, onu
UMEIOT BO3MOKHOCTb M3yYUTh TE€OMETpHUI0 Ooiiee TIIyOOKO, €ciiu B JaJIbHEHIIEM
BO3HUKHET HEOOXOIMMOCTh B TEOMETPHYECKHX 3HAHMSIX B MpodhecCHnOHATbHOMI
JESITEIHOCTH.

JlocTukeHne T1eTd  OCBOCHHSA MPOTpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aayaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opMupoBaHHE MPEACTABICHUS O TEOMETPUHU KaK YacTH MUPOBOM KyJIbTYPHI U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue MpeJACTaBICHUS O MHOTOTPAHHUKAX U TeJlaX BpaIeHUsl Kak O
BOKHEHIITNX MATEMAaTUYECKUX MOJECIISIX, MO3BOJISIOMIUX OMUCHIBATh U U3y4YaTh
pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHHE YMEHHS pacro3HaBaTh Ha YepTexkax, MOJCNISIX U B PEATbHOM
MHUpE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAJICHUE METOJAaMU pELICHHs 3aJad Ha IOCTPOEHUS Ha H300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMmupoBaHWE yMEHHsS  ONEPUPOBATH  OCHOBHBIMH  TOHITHSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPAIEHUS U UX OCHOBHBIMU CBOMCTBAMH,

e OBJIAJICHUE aNTOPUTMAaMU PEIICHHUS OCHOBHBIX THIOB 3a/ad; (popMHUpOBaHUE
YMEHHUSI POBOJIUTH HECIIOXKHbBIE JOKAa3aTeNIbHbIE PACCYKIEHHS B XO/I€ pPELICHUS
CTEepEOMETPUUECKHUX 3aJ1a4 U 33]1a4 C MPAKTUUYECKUM CO/ICPKAHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH OO0yyaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, WCCIEAOBATEIbCKUX YMEHUH, KPUTUIHOCTH
MBIILICHUS;

e (dopmupoBanue (GYHKIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TIE€OMETPHUU:
YMEHHE pAaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTE B PEANBbHBIX JKU3HEHHBIX CHUTYAllUsX WU TPH HU3YYCHHUH



APYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
GopMynupoBaTh HMX Ha fA3BIKE TE€OMETPUM U CO3/1aBaTh T'E€OMETPHUYECKHE
MOJIEIN, IPUMEHATh OCBOCHHBIM TI'€OMETPUYECKUM ammapar Uil pPELICHUsS
IPAKTUKO-OPUEHTUPOBAHHBIX  3a7ad, MHTEPIPETUPOBATH M  OLICHUBATH
IIOJIyYECHHBIE PE3YJIBTATHI.

OTnMYnUTENBEHON OCOOEHHOCTBIO NPOrpPAMMBI  SIBIISIETCA BKIIOUYEHHE B KYypC
CTEPEOMETPUM B Hayaje€ €ro M3y4deHHs 3a]ad, PEIIaeMbIX Ha YpPOBHE MHTYUTHBHOTO
NO3HaHMsI, M ONpeAeNEHHbIM 00pa3oM OpraHu30BaHHas paboTa Hal HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTMUECKOTO M MPOCTPAHCTBEHHOI'O  MBIIIICHHUS,
CTUMYJIUPYET IPOTEKAaHUE HHTYUTHBHBIX INPOLECCOB, MOTUBHPYET K JAJIBHEUIIEMY
M3YYCHHUIO ITPEAMETA.

[Ipenmnourenue OTAAETCS HATNISTHO-KOHCTPYKTUBHOMY METOTy OOy4eHHUs, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
IIPAKTUYECKOM JIeATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUN Yy
y4almxcsi B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PELICHMS 3aJad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB MW 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MPOBOJUTCSA C OMOPOM Ha HATJSAJHOCTb, & ONEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMS] OT HAIJISIAHOCTH, MBICIEHHOTO HM3MEHEHMS €ro
HCXOJHOTI'O COJIEPIKaHMUS.

OcHoBHBIE conepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knaccax:
«Mmuororpanaukn», «lIpsMble W IUIOCKOCTH B NPOCTPAaHCTBE», «Tenma BpameHus»,
«BekTopel M KOOpIMHATBI B NPOCTpPAHCTBEY». POPMHPOBAHHUE JIOTMYECKUX YMEHMMU
pacnpezienaeTcss He TOJIbKO MO COepKaTeNIbHbIM JIMHUSM, HO U 110 rojilaM 00y4YeHHs Ha
YPOBHE CpPEIHETr0 00IIero 00pa3oBaHMs.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOEHHS  paboueil  mporpaMmbl, pacOpeAesiéHHbIM IO rojgaM  OOyYeHus,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMU U
HaBbIKAMHU OCYIIECTBIISJIOCH TOCJEI0BATEIbHO M TMOCTYNATEIbHO, C COOJIOJCHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAINCh B OOIIYI0 CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOydYaromuxcs, paclupss U yriayossas e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
Ha usyuyenue reomerpum otrBoaurtcs 2 yaca B Henento B 10 kmacce m 1 yac B
Hezaeno B 11 kiacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX daca.



COILEP KAHUE YYEBHOI'O KYPCA 10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpeoMeETpUHU. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIIEACTBUS U3 HUX.

B3zaumMHOe pacnosiokeHue IPSAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
NapaJuleIbHbIE U CKPEIIUBAIOIIKECS MpsAMBbIE. [lapaiieIbHOCTD MPAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: IApAJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MMAPAUICIBHOCTh TPEX
IPSAMBIX; NapAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTIBI € COHAlpaBJICHHBIMU
CTOPOHAMHM; YTOJ MEXAYy INPAMBIMU B IPOCTpaHCTBe. [lapamnenbHOCTh NIOCKOCTEN:
NapajuleibHble IUIOCKOCTH; CBOMCTBA IIapaJUleNIbHBIX IUIOCKocTer. [Ipocrenmue
MPOCTPAHCTBEHHbIE (UTYphl Ha TUIOCKOCTH: TEeTpadjp, KyO, mapaiesaenunesn,
MMOCTPOCHHUE CEYEHHUI.

[lepneHIUKYASIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, MPSMbIC MapajuIeNIbHbIE U MEPHEHAUKYIISPHBIE K IIOCKOCTH, NPU3HAK
MEPIEHAUKYIJISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOU MEPIEHIUKYISIPHOU
IJIOCKOCTHU. YTIIbI B IIPOCTPAHCTBE: YrOJl MEXAY NPSMOU U INIOCKOCTHIO; ABYI'PAHHBIN
YTOJI, TMHEWHBIA yTOJl ABYIPAHHOTO yria. [leprneHauKyisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHE OT MPSAMOU JO0 IJIOCKOCTH, MPOEKUUs (PUTyphl Ha
ILJIOCKOCTh. [IeprneHauKyIIpHOCTh IJIOCKOCTEN: NPU3HAK IEPHEHAUKYISIPHOCTA IBYX
IIOCKOCTEN. TeopeMa o TPEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOrOTPAaHHWKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBIMYKIbIE U
HEBBINYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHoOrorpanHuka. IIpu3ma: n-yrosnbHas
MpU3Ma; TPaHU ¥ OCHOBAHUS MIPU3MBI; TIpsiMasi M HAKJIOHHAs! TPU3MBbI; OOKOBAs M MOJTHAs
IMOBEPXHOCTh Npu3Mbl. [lapaiutenenunen, NpsIMOYTOJIBHBIM IMapaJUICIIENUIIE] U €ro
cBoiicTBa. [Iupamuna: N-yrojapHas NUpaMuaa, TPaHU U OCHOBaHHUE MUPaMUIbL; OOKOBas
Y TIOJHAs MOBEPXHOCTh NMUPAMUIBI, NPABUJIbHAS M yCEUEHHAs NMHUpaMHUAA. DJIEMEHTBI
npusMbl W npamuabl. [IpaBuibHBIE MHOTOTpaHHUKHW: TIOHSITUE TMPABUIIBHOTO
MHOTOTPAaHHMKA; MpaBWIbHAsg IMpU3Ma W NpaBWIbHAsg MNHUPAMUIA; [PABUJIbHAS
TpEeyroJibHasl MUpaMUJia U MPAaBUIbHBIN TeTpadap; KyO. [IpencraBnenre o mpaBUIBLHBIX
MHOTOTPAaHHMKAX: OKTA3Ip, AOJAEKa’Ap U ukocaraAp. CeueHus: MpU3Mbl U MUPAMUIBI.

CumMmeTpuss B TMPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, TMPSIMOMH,
IJIOCKOCTU. DJEMEHThl CHUMMETPUM B MUPaMUIAX, Napajuielienuneaax, MpaBUIIbHBIX
MHOTOIrPaHHUKAX.

Brruucnenue »ineMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHHIA,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU Mpu3MbI. [1011anp 60KOBOM MOBEPXHOCTH U



MMOBEPXHOCTH MPaBUJIBHON MHPAaMHbI, TEOPEMA O IUIOIIAAM YCEYEHHOW MUpPaAMUJBI.
[Tonstue 06 06bEMe. OOBEM MHpaMuUAbI, TPU3MBI.

[TonoOnsie Tena B nOpocTtpaHcTBe. COOTHOIIGHHS MEXAY  IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TEll.

11 KUIIACC

TeJia BpalmeHus

Hunuuapuyeckass MOBEPXHOCTh, OOpasylolue HUIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON MoBepxHOCTU. Lunuuap: ocHoBaHWS W OOKOBask MOBEPXHOCTD,
oOpa3yroias 1 0Ch; TUIOIIaAh OOKOBOM M TIOJHOM MOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, OOpa3ylonue KOHWYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHOCTH. KOoHyC: OocHOBaHME W BeplIMHa, oOpaszyromias u
OCh; IIJIOIIA/Ib OOKOBOM M ITOJHON MOBEPXHOCTH. YCEUYEHHBIN KOHYC: 00pa3yrolye u
BBICOTA; OCHOBAHMS U OOKOBAsl IOBEPXHOCTb.

Chepa u map: uUeHTp, paauyc, AMAMETpP; IUIOMIAJb MOBEPXHOCTH CepHl.
B3anmHoe pacnonoxxeHue cdepbl M MIOCKOCTH; KacarelibHasi IJIOCKOCTh K cdepe;
TJI0IIab CEephI.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KomOunHanuy Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTrOTrpaHHUK, ONUCAHHBIM
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BpaIllCHUSI.

[Tonsatue 06 o0véme. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 0ObEME
MPSIMOYTOJIBHOTO Tapajuienenumneaa u cieactsus u3 He€. OObEM NUIMHIpPA, KOHYCA.
O0bEM mIapa u wiomaab cQepsl.

[TonoOnsie Tena B mpoctpaHcTBe. COOTHOLIGHUS MEXAY  IUIOLIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus nunuHApa (TMapajjieIbHO U MEPIECHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOIIEe Yepe3 BEPIINUHY), CEUCHHUS 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoct U B mpocTpaHcTBe. CII0KEHHE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YMCIO0. PasnokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamnenenunena. Pemienne 3amay, CBSI3aHHBIX C NMPUMEHEHUEM
IpaBuJl AEUCTBUM ¢ BeKkTopaMu. [IpsiMoyrosibHas cucteMa KOOpJAUHAT B ITPOCTPAHCTBE.
Koopaunater BekTopa. [Ipocrelimme 3anaum B KOOpAMHATAX. YTOJI MEXKIY BEKTOPAMM.
CkansipHoe TPOM3BEICHUE BEKTOPOB. BpIUMCICHHE YII0B MEXIYy NPSMBIMU U
MI0CKOCTAMU. KOOp/IMHATHO-BEKTOPHBIN METOJ TP PEIICHUH T€OMETPUUECKUX 3a/1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3ydbTaThl  OCBOCHUSI HpOrpaMMbl  y4eOHOro  mpeaMmeTa
«MareMaTHka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3ZMIIMK O00YyYarolIerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HAa POCCHUIICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTeMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, IPOIICAYP IPaKTaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COLMUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUMCKON Tpa)KJaHCKON HJICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSAM POCCUICKUX MAaTeMAaTUKOB UM POCCHUKCKON MAaTEeMaTUYECKOW IIKOJbI, K
UCIIOJIb30BAHUIO OTUX JIOCTIDKEHHM B JpYruX HayKaX, TEXHOJOrusX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUEM JYyXOBHBIX IEHHOCTEH POCCHUIMCKOTO Hapojna; chOPMHPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHWS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U AESATEIbHOCTHIO YYEHOT0; OCO3HAHHUEM JIMYHOIO
BKJIaJia B IOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsl OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO U 0e€30macHOTO 00pa3a >KHW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCHPOBAHHBIA PEXKUM 3aHATHUM H OTIbIXa,
peryispHas (¢u3uyeckas aKTUBHOCTH); (DU3UYECKOrO0 COBEPIICHCTBOBAHUS, MIPHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JAEATETBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IICHHOCTH TPYIOJIOOWs; HHTEPECOM K
paznu4yHbIM cepam mpodhecCuOHATBFHON NESITeIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U
e MPUIIOKEHUSIMHU, YMEHUEM COBEPILATh OCO3HAHHBIA BBIOOp Oyayied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHHUIO HA MPOTSHKCHUHM BCEU >KU3HM,



TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHN MPAKTUISCKUX 3a7a9 MATEMAaTHIECKON
HaIPaBICHHOCTH.

JK0JIOrH4ecKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYphl, IIOHHMAHUEM  BIIASHHSI
COIMAIBHO-PKOHOMHYECKUX TIPOIECCOB HA COCTOSIHUE NPHPOJHOW W  COIMAILHOM
Cpenbl, OCO3HAaHHEM TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MpOoOJIeM; OpHECHTAIHEH
Ha MPUMEHEHNE MaTEeMAaTHYECKUX 3HAHUN ISl PEIICHHS 3a/1a4 B 00JIACTH OKPYKaroIIeh
Cpenbl, IUIAaHUPOBAHMS IIOCTYIIKOB W OIEHKM WX BO3MOXHBIX ITOCICACTBUI IS
OKPYKaIOIIEH CPe/Ibl.

IleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHPOBAHHOCTHIO  MHPOBO33PEHHS, COOTBETCTBYIONIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECCTBEHHOHN MPAKTHKHU, TOHUMAaHUEM MaTEMaTHYECKON
HayKH Kak c(pepbl 4eT0BEUECKON eI TEIHPHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUUMOCTH JIJIs
pPa3BUTHS [MBUJIM3AIMH; OBJIAJICHUEM S3BIKOM MaTeMAaTHKU M MaTeMaTHYeCKOM
KyJIbTYpO# KaK CPEJCTBOM IMO3HAHKS MHPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOSKTHYIO U
HCCJIEOBATEIBCKYIO IESITEIBHOCTh HHANBUYAIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI MPOTpaMMbl  y4eOHOTo IpeaMeTa
«MaremaTuKa» XapakTEpU3YIOTCS OBJIAJIECHHEM YHUBEPCAIbHBIMU HO3HAGAMENbHbBIMU
0elCmEUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OelUCMBUAMU, VHUBEPCAIbHbIMU
DpeyIAIMUBHbIMU OeiCMBUIMU.

1) Vuusepcanvuvie nosnasamenvhuvle Oeticmeusi, obecneuusaom GopmuposaHue
0a308bIX KOCHUMUBHBIX HNPOYeCcco8 o00yuarowuxcs (0ceoeHue Mmemooos NO3HAHUSA
OKpYHCaAIOUie2o Mupa, NPUMeHeHue J102U4eCKUX, UCC1e008ameNbCKux onepayul, YMeHuu
pabomams ¢ ungpopmayueii).

ba3oBbie j1ornueckue aeiicTBUA:

e BBIBISTH M XapaKTEPU30BaTh CYLIECTBEHHbIE NPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, MOHSTUN, OTHOLICHUH MEXAy MNOHATHAMH; (HOPMYIUPOBAThH
ONpENENIeHUsT  IOHSATHUM; yCTaHaBIUBaTh  CYUIECTBEHHbIM  MPU3HAK
KJlacCcu(pUKaluuMyu, OCHOBaHUA g OOOOIIEHHWS UM CpPaBHEHHUs, KpPUTEPUU
IPOBOJUMOTI0 aHAIN3;

e BOCIPUHUMATD, dbopmynrpoBaTh 151 peoOpa3oBhIBATH CYXKICHHUS:
YTBEPAWTEIbHbIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIHE;
YCJIOBHBIE;

e BBIABJIATH MATEMAaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
dakTax, JaHHBIX, HAOTIOJCHUSX U YTBEPXKICHUSIX; MpeJjaratb KpUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;



JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 0 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO JI0KA3aTENbCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(OpsiMble U OT TPOTUBHOIO), BBICTpAMBATh APryMEHTAlLUIO, MPUBOJUTH
OpUMEpPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHHUS U
BBIBO/IbI;

BbIOMpaTh CIoco0 pemieHus y4uyeOHOW 3afaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BbIOMpaTh HauboJee MNOAXOASAMMA C  y4éTOM
CaMOCTOSITEJIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBarebLCKHUe J1eCTBUA:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUA HMHCTPYMEHT TO3HAHUS;
GopMynupoBaTh  BONPOCHL, (GUKCHUPYIOIIME MPOTHBOpPEYHE, MpodiIemMy,
yCTaHaBIUBATh UCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH
CBOIO ITO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIEHO CIUIAHUPOBAHHBII SKCIEPUMEHT, HCCIIEOBAHUE 110
YCTAaHOBJIEHUIO OCOOEHHOCTEN MAaTeMAaTHYeCKOro 0ObEKTa, SIBICHHUS, Ipoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBEKTaMH, SIBIICHUSIMU, TPOILIECCAMU;
CaMOCTOSITENIbHO (OpMYyJIUpOBaTh OOOOLIEHUS] M BBIBOJABI IO pPE3yJbTaTam
OpOBEAEHHOIO HAOJIOJCHUS, HCCIEI0BaHMUs, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpollecca, a TakKKe BbIIBUIATH
IPEINOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanmueii:

2)

BBISIBJISITh 1eUUMTH MUH(OpPMALMK, JaHHBIX, HEOOXOAUMBIX AJii OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;
BBIOMpPATh MH(OPMAIMI0 M3 MCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh,
CUCTEMATHU3UPOBATh U HWHTEPIPETHUPOBATH UHPOPMAIUIO PA3IMYHBIX BHUJIOB U
dbopm IpeacTaBICHUS,
CTPYKTYPUpPOBaTh HH(OpMALUIO, TPEICTABIATh €€ B Pa3IUyHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHUBATh HaAEKHOCTD uH(popMauu 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnuvie  KOMMYyHUKaGmuéHble  Oelcmeus, obecneuugarom

CchOpMUPOBAHHOCb COYUATILHBIX HABLIKOG 00YUAOUWUXCS.
Oo0menue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKIECHHUS B COOTBETCTBUU C YCIOBHSIMH U
HEeJISIMH OOIIEHUS; SCHO, TOYHO, TPAaMOTHO BBIpa)aTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh ITOSICHEHMS 110 X0y PELICHHUs 3a1a4H,
KOMMEHTUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;



B XOJ€ OOCYXJEHMs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJeMBl, pelIaeMOM 3aJaud, BBICKA3bIBATh HWJEH, HALECJIEHHBIE HA IOUCK
pELIEHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXIACHUSMHU APYTHMX yYaCTHHUKOB
nuanora, oOHapy>KUBaTh pa3IudKle U CXOJACTBO MO3UIUHN; B KOPPEKTHOU hopme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTAThl PEIICHHS 33Ja4d, HKCIIEPUMEHTA, HCCIEAOBAHMS,
MPOEKTa; CAMOCTOATEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHUS C YYETOM 3aaay
pe3eHTallui U 0OCOOEHHOCTEH ayJUTOpPHUH.

CorpyaHuvecTBo:

NOHMMAaTh U MHCIOJB30BaTh NPEUMYILIECTBA KOMAHJIHOM M WHAMBHUIYaJIbHOM
paboThl TpU pelieHHH Yy4eOHBIX 3a/ady; MPUHUMATh IElIb COBMECTHOMN
JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3aLMI0 COBMECTHON PaOOTHI, paclpeiesTh
BUIBl pabOT, JOroBapUBaThCSA, OOCYXKJaTh MpPOLECC M Pe3yibTaT padoThI;
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNnoBbIX (opmax padoTbl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC INTYPMBD» ¥ HWHBIE); BBHIIOJIHATH CBOIO YacTb palbOTBHl H
KOOPJMHHUPOBATh CBOM JCHCTBHUS C APYTHMH WiICHAMH KOMaHIbBI; OIEHUBATh
KayecTBO  CBOEro  BKJaJa B  OOMMHA  MPOAYKT MO  KPUTEPUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pezyniamushvle Oelicmsus, obecneuusaiom @opmuposanue
CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISATh IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 PEIIeHus C
y4€TOM UMEIOILUXCSI pECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BJIQJIETh HaBbIKAMU [MO3HABATENILHON pe(IIEKCUM KaK OCO3HAHUS COBEPILIAEMbIX
JEUCTBUM M MBICIMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAAETh CIIOCOOAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJISI  Ipolecca W pe3yJbTara  pelleHUus
MaTeMaTUYECKOM 3a4auH;

OpeIBUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MpPU PEUICHUHU 3a7ayH,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE pE3yNbTaTa LEIN U YCIOBHUSAM, OOBSICHATH MPUUUHBI
JOCTH)KEHUSI WIIA HEJOCTH)KEHHS] pPe3yJIbTaTOB JEATEIbHOCTH, HAXOAMUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
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OnepupoBath NOHATUAMU: TOUKA, IPSIMAs, TIIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CHEACTBUS W3 HUX MpPU PEHICHUU
TCOMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHATHUSMU: MAPAIIICIBHOCTh M MEPHEHIANKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEH.

KnaccudummpoBarh B3anMHOE pPAclOJOXKEHHE TNPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JIBYTPAHHBIA yTOJ, TPaHW JBYTPAHHOTO YIJa, pedpo
JIBYI'PAHHOTO YTJIa; JUHEWHBIM YroJl IBYTPAHHOIO YIJIA; TPaayCHas Mepa IBYTPAHHOIO
yria.

OnepupoBarh MOHATHSAMHU: MHOTOTPAaHHHUK, BBINYKIBI W HEBBITYKJIbIN
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBIN MHOTOTPAaHHUK.

Pacmo3naBaTh  OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (MHpaMuja; IpU3Ma,
MPSIMOYTOJIBHBIM NapaJljIesienunen, Kyo).

KnaccuduimpoBarb MHOTOrpaHHUKH, BbIOMpas OCHOBAaHUS Jis KiacCU(pUKAIIIU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABWIbHBIE MHOTOTPAHHUKY; MPSMbIE U
HAKJIOHHBIC TIPU3MBI, TTaPAIJICIICTIHIICIBI ).

OnepupoBaTh MOHATHSAMH: CEKYIas INTIOCKOCTh, CECUCHHE MHOTOTPAaHHUKOB.

OODBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YS METO/ CIIC/IOB.

CTpouTh CcedeHHs] MHOTOTPAHHUKOB METOJIOM CII€JIOB, BBIMOJHATH (BBHIHOCHBIC)
IJIOCKHUE YEePTEkKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPUUYECKUX BEIMYMH IO 0O0pas3am WM
aNropuT™MaM, TPUMEHSS W3BECTHBIC AaHAJIMTHYCCKHUE METONIbl TIPH  PEIICHHUH
CTaHJAPTHBIX MATEMAaTHYECKUX 3a/Jad HA BBIUMCICHUE PACCTOSHUN MEXITY ABYMS
TOYKAaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TJIOCKOCTH, MEXY CKPEIIUBAIOIIMMUCS
TIPSIMBIMHU.

Pemate 3amaun Ha HAXOXKICHHE TEOMETPHUYECKUX BEIMYMH IO 0O0pas3am WM
aNropuT™MaM, TPUMEHSS W3BECTHBIC AaHAJIMTHYCCKHE METOJBI TIPH  PEIICHUHU
CTaHAAPTHBIX  MaTeMAaTHYEeCKHMX  3a7ad  Ha  BBIYUCIICHHE  YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS TIPSIMBIMH, MEXAY MPSIMOU M TJIIOCKOCTHIO, MEXKIY TUIOCKOCTSAMH,
JIBYTPAHHBIX YTJIOB.

Beruucnare 00bEMBI M IUIOHIAXM TIOBEPXHOCTEM MHOTOIPAHHUKOB (MpH3Ma,
nupamMujia) ¢ MpUMEHEHHEeM (OPMYJ; BBIUMCIATH COOTHOIICHHS] MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOT00HBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE; IIEHTP, OCh M TUIOCKOCTh
CUMMETPHH; IIEHTP, OCh ¥ TUNIOCKOCTh CUMMETPHUH (UTYPBI.



W3Bnekatb, mnpeoOpa3oBbIBaTh U HHTEPIPETHPOBATH  HMHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (UTypaxX, MPEICTaBICHHYI0 Ha 4YepTexax Hu
pUCYHKaXx.

[IpumensTh reomerpuueckue (pakThl Ui PEIICHUS CTEPEOMETPUYECKUX 3ajaad,
IPEAINOIAraloIuX HECKOJIBKO IIArOB PEIICHUs], €CIM YCJIOBHS IPUMEHEHHUs 33]1aHbl B
SABHOH (opMe.

[IpyumensaTp  mpocTeHIIME  NPOrpaMMHBIE  CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBoAUTE IpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJAE WU JKU3HH,
pacno3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPUHU B HCKYCCTBE.

[IprMeHATh TMOJMy4YEHHBIE 3HAHHWS HA NPAKTHKE: AaHAIW3UPOBATH PEaJIbHBIE
CUTyalluH W TPUMEHATb W3Y4YEHHBbIE IIOHATHSA B IPOLIECCE TOMCKA PEUICHUs
MaTeMaTHYeCKU CHOPMYIMPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh PEAIBHBIE CUTYallUH
Ha A3bIKE TIE€OMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C HCIHOJIb30BaHUEM
r€OMETPUYECKUX TOHSATUH W TEOopeM, alrmapara aireOpbl; pemarb MNPaKTHYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH.

11 KIIACC

OnepupoBarh MOHATHUSAMH: IWIMHIPUYECKAs IOBEPXHOCTh, 0Opa3yrolue
UUWJIUHAPUYECKON TOBEPXHOCTH; IWIMHJP; KOHUYECKas IMOBEPXHOCTh, 00Opasyroliue
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (IMIMHAP, KOHYC, cepa u map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosoxkeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHWE CErMEHTa, BbICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHUE IIIAPOBOTO CJIOS, BBICOTA MIAPOBOIO CJOS;
IapOBOU CEKTOP.

Boruucisate 00bEMBI U MJIOIIAAM MOBEPXHOCTEN TEN BpaIEHUS, TEOMETPUUECKUX
TeJ ¢ IpUMEHEHUEM (HOpMYII.

OnepupoBarh MOHATUSMH: MHOTOTPAaHHUK, BIHUCAHHBIM B cepy M ONHUCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbruncnsaTe COOTHOLIEHHMS] MEXAY IUIOMIAJIMU TOBEpXHOCTEH M 00BEMaMu
MOAOOHBIX TEJI.

N300paxats nzydyaemble (GUTYphI OT PYKU U C TPUMEHEHUEM MIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BoinonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHMsI TEJI BPAL[CHHUS.

W3BnekaTb, UWHTEPOPETUPOBATH U  NIPeoOpa3oBbIBaTh  MHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTABICHHYIO Ha 4YepTexkax u
pUCYHKaX.



OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JEHCTBHS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00J1a/1af0T.

[IprMeHATh MpaBUIIO NTapajuIelICUIEAA.

OneprpoBaTh MNOHATUSAMH: JEKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEXAY BEKTOPaMH,
CKJISIPHOE MPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI.

HaxoguTe cymMMy BEKTOPOB M MNpPOW3BEIICHHE BEKTOpPAa HAa YHUCIO, YIOJI MEXIY
BEKTOpAMH,  CKaJIsIpHOE  MPOU3BEACHUE, PACKIAAbIBATh  BEKTOP IO  JBYM
HEKOJUJIMHEAPHBIM BEKTOpPAM.

3aiaBaTh IOCKOCTh YPAaBHEHUEM B JE€KAPTOBOM CHCTEME KOOPAHMHAT.

[IpumensTh reomerpuueckue (PakThl Ui PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IIPEANOJIATA0IINX HECKOJIBKO IIAroB PEIICHMs, €CIU YCIOBUSA NPUMEHEHUS 3aJaHbl B
saBHOM opme.

Pemate mnpocreiiine reoMeTpuYecKUe 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.

Pewmate 3a1aun Ha OKa3aTeIbCTBO MAaTEMAaTUUYECKUX OTHOIIEHUI M HaXOXKICHUE
r€OMETPUUYECKUX BEIMYMH 1O oOpaslamM WM aNropuTMaM, NPUMEHSsS H3BECTHbHIC
METO/IbI IPH PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a/1ay.

[IpumensaTe  mpocTedmMe  OpOrpaMMHBIE  CPEACTBA WM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1ay.

IIpuBOoAUTE MpPHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJAE WU JKU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IprMeHsATh TOJy4YEHHBbIE 3HAHWS Ha MPAKTUKE: aHaJM3UPOBaTh pPEabHBIC
CUTyallUM W TPUMEHSTh W3YYEHHbIE TMOHATUS B TMPOLECCE IOUCKA PEIICHUS
MaTeMaTU4ecKku CHOPMYIHPOBAHHON MPOOJIEMBbI, MOJIEIUPOBATh PEAIbHBIE CUTYyalluu
Ha $3bIKE TIE€OMETPHM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUH M TEOopeM, ammapara aireOpbl; pemarbh MpPaKTHYECKHUe
3a/layu, CBA3aHHbIEC C HAXOKICHUEM T€OMETPUUYECKUX BEIHYNH.



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 4
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 15 1
[TapaniensHOCTh MPSAMBIX U IIIOCKOCTEN
3 HepneH)mIiyns{pHOCTL MPSMBIX U 12 1
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 6 1
5 MHOrorpaHHuKu 17 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 6 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 ITPOTPAMME 34 3 0







HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

IIpenmer crepeomeTpum.
AKCHOMBI CTEpEOMETPUH

OcHoBHbIE IOHATHSA
CTEpEOMETPHUH: TOUKa, IIpsiMas,
IUIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300pakeHUS
IIJIOCKOCTEM, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

02.09.2023

06.09.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

TTonsiTre 00 aKCHOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX

09.09.2023

https://resh.edu.ru/subject/17/10/

Pemenue 3aga4 Ha npUMEHEHUE
AKCHOM CTEPEOMETPUHU U UX
CIIEICTBUM.

Pemienue 3a1au Ha npUMEHEHNE
AKCHOM CTE€PEOMETPUH U UX
cinencteuii. CaMocTosATENLHAS
pabota (20 MuH)

Bxongnas KOHTPOJIbHAsA paGOTa

13.09.2023

16.09.2023

20.09.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[TapamienbHOCTE IPAMOM U
IUIOCKOCTH

23.09.2023

10

Pewenue 3anau o reme
«[TapannenbHOCTh NPAMOU U
IJIOCKOCTH

Penrenue 3amau mo reme
«ITapamnenbHOCTh IPSMOU U
MJIOCKOCTH

Pemenue 3amau no teme:

«[TapannenbHOCTh NPAMO U
MJIOCKOCTH

27.09.2023

30.09.2023

04.10.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

11

CkpenuBaronecs npsmole

07.10.2023

12

13

14

15

VYTIuBl ¢ COHANPaBICEHHBIMU
CTOpPOHAaMH. YTOJ MEXAY
PSIMBIMH

Pemenue 3anay no teme
«B3anMHoe pacnosnoxeHue
IPSAMBIX B IPOCTPAHCTBE. YTOJI
MEXy IBYMS TIPSIMBIMU

Pemenue 3agau mo reme
«[TapamnenbHOCTh MPSAMBIX U
IIJIOCKOCTEN

KonTtponbHas pabora o Teme Nel
«AKCHOMBI CTEPEOMETPHH.
B3aumHoe pacnonoxenue
IPSIMBIX, IPSIMON U TJIOCKOCTH

11.10.2023

14.10.2023

18.10.2023

21.10.2023

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

16

[TapannenbHbIE IIIOCKOCTH

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

25.10.2023

CBolicTBa napauiesbHbIX

17
IJIOCKOCTEHN 28.10.2023

18 Terpaanp 08.11.2023

https: .edu. j
19 [Mapannenenunen 11.11.2023 ps://resh.edu.ru/subject/17/10/
20 3aga4M Ha TOCTPOCHUE CEUYECHUI
15.11.2023
% https: h.edu. ject/17/1

21 3aga4M HA TOCTPOCHUE CEUYCHUI 18.11.2023 ttps://resh.edu.ru/subject/17/10/

99 3aKperieHrue CBOMCTB
napajuiejenumneaa 22.11.2023
3akpernieHue CBOUCTB .

23 https://resh.edu.ru/subject/17/10/
napajuiesenumneaa 25.11.2023 RS-resn. ecU. ATSUDJe

24 [leprieHIUKYNSIpHBIE TIPSIMBIC B
IIPOCTPAHCTBE. 29.11.2023
I1

25 APATICIHLIE TIDANBIE, htps://resh.edu.ru/subject/17/10/
MePIEHINKYIISIPHBIE K TJIOCKOCTH. 02.12.2023

26 [Tpu3Hak neprneHIuKyIIpHOCTH
IPSIMOM U TNIOCKOCTH 06.12.2023
Teopema o ipsimMoid, .

27 https://resh.edu.ru/subject/17/10/
NEPIEHIUKYIJIIPHON K INIOCKOCTH 09.12.2023 DS.HITEST ECLLILISHDIEE
Pemenue 3agaq Ha

28 NEePIEeHIUKYISIPHOCTD MPSIMON U 13.12.2023
TTOCKOCTH
Pemienue 3amau Ha .

29 https://resh.edu.ru/subject/17/10/
MEePIEHANKYISIPHOCTD TIPSIMOM 1 16.12.2023 : SR



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

IIJIOCKOCTH

Penrenue 3amaud Ha

30 HEepIEHIUKYISPHOCTD MPSIMOU U 90.12.2023
IIOCKOCTH o
PaccrosiHue ot TOYKH 110

31 MJIOCKOCTH. Teopembl 0 TpEX 93.12.2023 https://resh.edu.ru/subject/17/10/
THEPIIEH UK YIIAPOB o

39 VYron Mmexay npsaMoit u
IJIOCKOCTBIO 27.12.2023
[ToBTOpenue teopuu. Pemenue

33 PG T TIPHMEHEHHE TEOPENA! 0 https://resh.edu.ru/subject/17/10/
TpeX NepIeHIUKYIspax, Ha yroi 10.01.2024
MEXTy IPSMOM U TUIOCKOCTHIO
Pemenue 3aga4 Ha npUMEHEHUE

34 TTII, Ha yron Mexxay npsMoi u 13.01.2024
TUTOCKOCTBIO o

35 Hosropene (pewerie sazat na https://resh.edu.ru/subject/17/10/
TeopeMy O 3-X MepIeHAUKYIIspax) 17.01.2024
VYron Mexay npsaMon u .

36 https://resh.edu.ru/subject/17/10/
MJIOCKOCTHIO (TIOBTOPEHNE) 20.01.2024 : :

37 JIByrpaHHbIi yroma 94.01.2024

38 [Ipu3Hak nepneHauKyIsIpHOCTH
JBYX TIPSIMBIX 27.01.2024

39 [IpsiMmoyrobpHBIN NapauIeIenuIe 31.01.2024 https://resh.edu.ru/subject/17/10/
Pemenue 3agaq Ha cBOMCTBA .

40 https://resh.edu.ru/subject/17/10/
MIPSIMOYTOJIBHOTO 03.02.2024 : SR



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

napajujicjicnmicaa

[leprieHAUKYIAPHOCTD MPSIMBIX U

https://resh.edu.ru/subject/17/10/
41 MJIOCKOCTEH 07.02.2024 DS.ITTESH.ECTUSUBIEE
42 Pemenue 3amau 10.02.2024
KonTtponsHast pabora o Temam Ne
https: h.edu. ject/17/1
43 2 «HepHeHm/iKyns[pHOCTL IIPSAMBIX 14.02.2024 ttps://resh.edu.ru/subject/17/10/
U TUIOCKOCTE»
44 AHanm3 KOHTp. paboThI 17.02.2024
45 [ToHsiTHE MHOTOIPaHHHUKA 91.02.2024 https://resh.edu.ru/subject/17/10/
46 ITIpuzma. ILnomans MoBEpXHOCTH
IPU3MBI 24.02.2024
[ToBTOpEHUE TeOpHH, peIICHUE HA
47 BEIYHMCJICHUE IUIOIATH 98.02.2024 https://resh.edu.ru/subject/17/10/
MOBEPXHOCTH TIPU3MBI
48 Pemierine 3121 Ha BEFIICICHIE https://resh.edu.ru/subject/17/10/
MJIOLIA U TIOBEPXHOCTHU MPU3MBbI 02.03.2024
49 Hiparitza 06.03.2024
50 [TpaBuiibHas nupamuia 09.03.2024 https://resh.edu.ru/subject/17/10/
51 Pemenue 3amay mo Teme
«[Tupamuga» 13.03.2024
Pemenue 3agad on Teme
52 «ITupamuga». CamocrosiTenbHas 16.03.2024

pabora



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

53

VYceuénnas nupamuaa. [lnomanu
MOBEPXHOCTU yCEUEHHON
MUPAMU/IBI

20.03.2024

https://resh.edu.ru/subject/17/10/

54

CumMmMeTpHs B IPOCTPAHCTBE.
[IoHsATHE IPAaBUIBHOTO
MHOTOTpaHHUKA. DJIEMEHTBI
CUMMETPHUHU ITPABUIBHBIX
MHOT'OTPaHHUKOB

23.03.2024

55

56

57

KonTtponpsHas padora mo teme Ne3
"MHororpaHHuku"

[Tonsitne BekTOpOB. PaBeHCTBO
BEKTOPOB

[Tonsitne BekTOpOB. PaBeHCTBO
BEKTOPOB

27.03.2024

30.03.2024

03.04.2024

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

58

Ci10’keHHE U BEIYUTAHHE
BeKTOpOB. CyMMa HECKOJIBKUX
BEKTOPOB.

17.04.2024

59

60

YMHOKEHNE BEKTOPA HA YUCIIO

KOMHHaHapHBIe BCKTOPBI.
HpaBI/IJ'IO napajejicnmicaa

20.04.2024

24.04.2024

https://resh.edu.ru/subject/17/10/

61

Pa3znoxxenne BekTopa 1o Tpém
HEKOMIUIAHapHBIM BEKTOpaM

27.04.2024

62

63

Ob6o6maromuit ypok «BexTopsl B
HPOCTPAHCTBE»

KonTtponbHas pabora o teme
KonTtponbsHas padota Ne 4
«BeKTOpbI B IPOCTpaHCTBE

04.05.2024

08.05.2024

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

64

Hrorosoe noropeHue. AKCMOMBI
CTEpEOMETPUH U UX CIEICTBUS

11.05.2024

https://resh.edu.ru/subject/17/10/

65

[ToBTopenue, 06001IEHNE
cHucTeMaTU3alus 3HaHU.
[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEMN

15.05.2024

https://resh.edu.ru/subject/17/10/

66

67

68

Wrorosas koHTposibHasA paboTa

[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3aLMs 3HAHUI.
[leprieHIUKYIAPHOCTD MPSIMBIX U
IUIOCKOCTEH. AHAIN3
KOHTPOJIbHOM paboThI

[ToBTOpEeHME, 0000IIEHNE
CHCTeMaTHU3alys 3HAHH.
Boruncnenue yrioB: Mexay
CKPEIIHUBAIOIIUMUCS TIPSIMBIMH,
MEXIY MPSIMOM U IUNIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

18.05.2024

22.05.2024

25.05.2024

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
BsanmMHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IOJIHOM MOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 Komb6unanus ten BpaiieHus u
MHOTOT'PaHHHKOB
MHororpaHHHK, ONMUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIHCaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

16 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAUHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pELIEHNN TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpenue, 0600mEeHNE U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3arus 3HaHuii. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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