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HHOACHUTEJIBHASA 3ATIMCKA

Pabouast mporpamma yueOHOro kypca «['eomerpus» ©0a30BOTO ypOBHS st
obyuarommmxcst 10 —11  kimaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJapCTBEHHOTO O00pa30BaTEIHLHOTO CTaHAApTa CPEAHEro 00Imero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMMA, MPEABSIBISEMBIX K MATEMAaTHYECKOMY
o0pa3oBaHMIO, W TPaJAULUNA pOCCHIiCKOro oOpa3oBaHus. Peanmusamust mporpaMMsl
o0ecreyrBaeT OBIaJCHUE KIIOYEBBIMU KOMIETEHIIMSAMU, COCTABISIOIIMMUA OCHOBY IS
CaMOpa3BUTUS M HENPEpPHIBHOTO 00pa3oBaHUs, UEJIOCTHOCTh OOIEKYJIbTYPHOIO,
JMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JTUYHOCTH 00YUaIOIMINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTh yueOHOTO Kypca reoOMeTpuH Ha ypOBHE CpeIHEro o01ero oopa3oBaHus
OOyCIIOBJICHa TPAKTHYECKOH 3HAYMMOCTBIO METANpeAMETHBIX U  TPEIMETHBIX
pe3yJNbTaTOB OOy4YeHHsI TEOMETPHUH B HANpaBIEHWW JUYHOCTHOTO  Pa3BUTHUS
oOy4Jaroruxcsi, (GopMUpPOBaHUS (PYHKIIMOHAIBHOW MAaTeMaTUYeCKOW TPaMOTHOCTH,
W3YUYEHUSI JPYTUX YYEOHBIX IUCIUIUIMH. Pa3Butre y oOydYarommxcs MTpaBUIBHBIX
NPEICTABICHUA O CYIIHOCTH W TPOWCXOXKICHUH T'E€OMETPHUUECKHX aOCTpaKIIuii,
COOTHOIIIEHUH PEATbHOTO M HWICAIBHOTO, XapaKTepe OTPaKEHUS MaTeMaTHYeCKOU
HAYKOU SIBJICHUH U MPOIIECCOB PEATbHOTO MUpPA, MECTE TEOMETPUU B CHUCTEME HAYK H
PO  MATEeMaTHUYECKOTO MOJEIMPOBAHUS B HAy4YHOM TMO3HAHMM M B MPAKTHKE
CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIUXCA, a TAK)KE KayecTB
MBIIIUICHAS, HEOOXOUMBIX JIJISl IallTAllil B COBPEMEHHOM OOIIECTBE.

['eomeTpus sIBIsIETCSI OHUM K3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK Kak O0O€CleYyMBaeT BO3MOXXHOCTh HW3YYEHHS KaK JAUCLUIUINH
€CTECTBEHHO-HAYYHOU HANPABICHHOCTH, TaK U TYMaHUTAPHOMU.

Jlormueckoe MblnuieHUEe, (OpMHUpPYEMOEe TMpPH H3YYEHHH OOy4YaroIUMUCS
MOHATUWHBIX OCHOB T€OMETPUU M MOCTPOCHHH IETIOYKH JIOTHUECKHUX YTBEP)KICHUH B
XOJIE PEIICHUs T€OMETPUUYECKUX 3a/lad, YMEHHE BBIIBUTATh M OMPOBEPraTh TUIIOTE3bI
HEMOCPEACTBEHHO MCIOJB3YIOTCS NP PEIICHUH 33]]a4 €CTeCTBEHHO-HAYYHOTO UK, B
YACTHOCTH U3 Kypca (PU3HKH.

YMeHue OpUeHTHPOBATHCS B TIPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJbh BO BCEX
00JacTax AesITeNbHOCTH YenoBeka. OpueHTaIHs YeJI0BeKa BO BPEMEHU U MPOCTPAHCTBE
— HEO00XOJAMMOE YCIOBHE €T0 COIMAIBHOTO OBITHS, (hOpMa OTPaKEHUsT OKPYIKAIOIIETO
MHUpa,  YCIOBHE  YyCHENIHOTO  TMO3HAaHUS M  AKTUBHOTO  MpeoOpazoBaHUs
aeiictBurensHocTd. OmnepupoBaHHe MPOCTPAHCTBEHHBIMH 00pa3amMu  OObEIUHSET
pasHble BUIBl Y4YeOHOH H TPYAOBOH JEATEIBHOCTH, SBJSIETCS OJHUM M3
npo(eCCHOHATFHO BAXKHBIX KAadecTB, MOJITOMY aKTyajdbHa 3amada (popMHpOBaHUS Y
o0Oy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK Pa3sHOBUIHOCTA OOPa3HOTO
MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOMN
AESITEIbHOCTH 110 MHOTMM HaIlPaBJICHHUSM.



[lenp ocBOeHUs mporpaMMbl yaeOHoro Kypca «I'eomeTpusi» Ha 60a30BOM ypOBHE
oOy4eHus: — 001e00pa3oBaTeIbHOE U OOMEKYITYPHOE PA3BUTHE 00YUAIONTUXCS Yepe3
oOecrieueHne BO3MOXKHOCTH TIPHOOPETEHHMsS] W WCIOJIB30BaHUS CHUCTEMATHYECKUX
Tr€OMETPUUYECKUX 3HAHUH © JEHCTBHUH, CHEMU(UIHBIX TECOMETPHUH, BO3MOXHOCTHU
YCTEIIHOTO TMPOJMOJDKEHUSI OOpa30BaHMsI IO CHEIHATBLHOCTSAM, HE CBS3aHHBIM C
MPUKIIATHBIM UCIIOTH30BAHUEM T€OMETPHHU.

[Iporpamma o reomMeTpun Ha 6a30BOM ypOBHE MpeHA3HAUCHA I 00YUArOIIUXCS
CpeIHEeH IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHCHHH Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanus. Takum oOpazoM, oOydaroniecs Ha 6a30BOM YpOBHE
JIOJDKHBI OCBOWMTH OOINME MAaTeMaTHYeCKHEe YMEHHUs, CBsI3aHHBIE CO CIEUpUKON
T€OMETPUU U HEOOXOIMMBIE /IS KU3HU B COBpEeMEHHOM olrmiecTBe. Kpome 3Toro, oHn
UMEIOT BO3MOXKHOCTh HM3yYHTh T€OMETpPHIO OoJjiee TIyOOKO, €clii B JalIbHEUIIEM
BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMAX B MNPOo(ecCHOHATBHOM
JESTEIIEHOCTH.

JlocTw)keHne 1eld  OCBOCHHS MPOTrpamMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIHMX 3anad. [[puoputeTHhIMU 3amadaMu OCBOCHHs Kypca «I eomeTpum»
Ha 0a30BoM ypoBHE B 10—11 kmaccax siBASIOTCS:

e (opmupoBaHHE MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOUM KyJIbTYphI U

OCO3HaHHWE €€ B3aUMOCBSI3U C OKPY KAFOIIUM MUPOM;

e (opMupoBaHuEe MpEACTaBICHUS O MHOTOTPAHHHUKAX U TEJIaX BPAIICHUS KaK O
BOKHEHIIINX MaTEMaTHUYECKUX MOJEISAX, IMO3BOJISIONIMNX OIMUCHIBATH M M3ydaTh
pasHbIe SBICHUS OKPYKAIOIIETO MHUPA;

e (dopmupoBaHHE YMEHHS pacro3HaBaTh HA 4YEPTEk,axX, MOJEISIX U B peaJbHOM
MHUpPE MHOTOTPaHHHUKH ¥ TeJia BpaIlCHHS;

e OBJAJICHUE METOJAMU PEILICHHs 3aJad Ha TOCTPOEHUS Ha HU300paKEHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (dopmupoBaHWE yMEHHsS  ONEPUPOBATh  OCHOBHBIMH  TOHSTHUSMH O
MHOTOTPaHHHUKAX W TeJlaX BPAICHHs U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIAJICHUE ANTOPUTMAMH DPEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHUPOBAHHE
YMEHUS MPOBOJANTH HECIIOXKHBIE TOKA3aTEIbHBIC PACCYKICHHS B XOI€ PEIICHUS
CTEpEOMETPUUECKHUX 3a]a4 U 33]1a4 C MPAKTUUYECKUM COACPKAHUEM;

e pa3BUTHE HMHTEIUICKTYabHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, WCCIEOBATEILCKAX YMEHHUH, KPUTUIHOCTH
MBIIIICHHS;

e (opmupoBanue (HyHKIIMOHATILHONW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHUU:
YMEHHE PACIO3HABATh MPOSBICHUS TEOMETPUYECKUX MOHATHUN, OOBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX JKU3HEHHBIX CHUTYallUsX W TPH H3yUYECHUHU
ApYTUX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBUCIMOCTEN M 3aKOHOMEPHOCTEHH,
dbopMynuUpOBaTh WX Ha SI3bIKE TEOMETPHH U CO3/1aBaTh T'€OMETPUUYECKUE
MOJICNIA, TPUMEHSATH OCBOSHHBI TEOMETPUYECKUN ammapaTr I perieHus



IPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPIPETUPOBATH U  OLECHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

OTIUYUTENbHON OCOOCHHOCTBIO MPOTPaMMbl SIBISETCS BKIIOYEHHE B KypC
CTEPEOMETPUHM B HAYaJleé €ro M3y4eHHUs 3a]ad, PElIacMbIX HAa YPOBHE MHTYUTHBHOTO
NO3HAHMsI, M ONpeAeNEHHBIM O00pa3oM OpraHM30BaHHas paboTa Haa HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHUECKOTO M MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K AAJIbHEUIIEMY
U3YUYEHUIO MIPEAMETA.

[Ipennourenue oTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOLy OOy4€HHs, TO €CTh
TEOPETUYECKUE 3HAaHMWA MMEKT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIBbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYallluXCcs B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CUET pElICHMs 3aJad Ha CO3/IaHuE
IPOCTPAHCTBEHHBIX O0Opa3oB M 3aJad Ha ONEPUPOBAHHUE IPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue obpasza MPOBOAUTCS C OMOPON HA HATJISAAHOCTh, @ ONEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMSI OT HAIJISIAHOCTH, MBICIEHHOTO HM3MEHEHHs €ro
HCXOJTHOTO COZIEpKAHUSI.

OcHoBHBIE cofepkarenpHble JuHUKM Kypca «['eometpum» B 10-11 knaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTH B IPOCTPAaHCTBE», «Tema BpalleHHs»,
«BekTtopel M KOOpIMHATBI B NIPOCTpaHCTBE». (DOPMHUPOBAHME JIOTHYECKUX YMEHUHI
pacnpeienseTcs He TOJIbKO MO COAEP>KATENbHBIM JTMHHUIM, HO U TI0 To1aM O0y4YeHUs Ha
YPOBHE CpesiHeTo 00I11ero 0opa3oBaHus.

Copmepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
ocBOeHMs1 paloueil  MporpaMmbl, paclHpeiea€éHHbIM [0 rojaM  OOy4eHws,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJIEHHE T€OMETPUUECKUMHU TOHATUSAMU U
HABbIKAMHU OCYUIECTBIIJIOCH TOCJENOBAaTEIbHO M MOCTYyHaTeNbHO, C COOJIIOJIEHUEM
NPUHIIUIA [TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYIO CHCTEMY
reOMETPUUYECKUX NPEJICTaBICHUNA 00yYarolMXcs, paclupsiss U yrinyousas e€, odpasys
[IPOYHBIE MHOXKECTBEHHBIE CBS3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyudenue reomerpun oTrBoauTcsa 2 yaca B Heaemo B 10 kmacce m 1 vac B
Heneno B 11 kiacce, Bcero 3a iBa rojga o0yuenus - 102 yueOHBIX daca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NIOHATHUSA cTepeoMeTpud. Todka, NnpsMasi, INIOCKOCTb, POCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHH: aKCUOMBI CTEPEOMETPUH
Y CIEJCTBHS U3 HUX.

B3anMHOE pacnosioK€HUE MpPSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
HapaJuIeNIbHbIE U CKPEIIHUBAIOIIUECS NPsAMBbIE. [lapaenbHOCTh NPAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: IIApajuICNIbHBIE MPSMBIE B IPOCTPAHCTBE; MNAPAJUIEIBHOCTH TPEX
IPSMBIX; NAPaUICJBHOCTh MPSMOW M IUIOCKOCTU. YTJIBI C COHAIPABICHHBIMHU
CTOPOHAMM; yTOJ MEXIy IPSAMBIMH B IIPOCTpAaHCTBE. [lapamnenbHOCTh MIIOCKOCTEN:
napaJulesibHble IUIOCKOCTH; CBOWMCTBA MapajulelbHBIX IUIOCKOcTed. IIpocrteitmme
IPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TeTpajap, KyO, mapaienenumnen;
MMOCTPOCHUE CEUYCHUM.

IleprieHIUKYISPHOCTE NPSIMOM M IUIOCKOCTH: NEPNEHIUKYJISPHBIE IIPSMBIE B
IPOCTPAHCTBE, NIPSIMbIE NapAJIICNIBbHBIE U MEPIEHIUKYIISAPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TeOpeMa O MPSIMOU MEPIEHIUKYIIAPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKIY MPSAMOM U IIIOCKOCTBIO; IBYTPAaHHBIN
yIOJI, INHEWHBIW yToJa ABYIPAHHOrO yria. llepneHauKyiisip 1 HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 IIOCKOCTH, MPOEKUs GUTrypsl Ha
IUIOCKOCTb. [IepneHIuKyIIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIECHANKYJIIPHOCTH ABYX
IJIOCKOCTEN. TeopeMa 0 TpEX NEPIEHINKYIApax.

MHOrorpaHHuKHU

IIoHATHE MHOIOTPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAaHHHKA, BBITYKIIBIE W
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEpTKa MHoOrorpaHHuka. I[Ipusma: n-yrompHas
npu3Ma; TpaHd U OCHOBAaHHUS IPHU3MBI, MpsiMas M HAKJIOHHas NpPU3Mbl; OOKOBas U
[I0JIHAs TIOBEPXHOCTh NpU3MBI. [lapannenenunen, npsMOyTroiabHbIM NapajuIesICUIIET U
ero csouctBa. Ilupammpa: n-yronpHas nupampa, TpaHU W OCHOBAHME NHUPAMUIBI,
OOKOBas W MOJIHAS MOBEPXHOCTh MHUPAMUIbI; MpPaBUIbHAS M yCEu€HHas MUpaMHa.
OneMeHTbl Npu3Mbl M nupamMufpl. [IpaBuibHBIE MHOTOIPDAaHHUKH: IIOHATHE
[IPaBUIBHOTO MHOIOIPaHHMKA; IpaBWIbHAas MpHU3Ma M IIpaBWIbHAsA NHPAMUIA;
IpaBWIbHAs TPEYroJibHAs MUpaMUIa U IMPaBUIIbHBIN TeTpasap; KyO. [Ipencrasinenue o
MPaBUJIBHBIX MHOTOIPAaHHHUKAX: OKTA3JIp, JOAEKa’Ap U uKocadap. CeyeHus: npusMel U
ITAPAMHUJIBI.

CuMmmeTpuss B NPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IIPSIMOM,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUU B IUPAMMAAX, NapaUIeIeNUIeaax, MPaBUIbHBIX
MHOT'OTPAaHHHKAX.



Brruucnenue 31eMeHTOB MHOTOTPAHHHUKOB: p&Opa, nuaroHanw, yrisl. [Lmomanb
OOKOBOM TMOBEPXHOCTH M TOJTHOW TMOBEPXHOCTU MPSIMOW MPU3MBI, IUIOIIA]Ib
OCHOBAHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOU Tpu3Mbl. [Lmomaas GOKOBOM
MMOBEPXHOCTU M TIOBEPXHOCTH MPABWIBHOM NHUpaMUJIbl, TEOpeMa O IUIOAdN
yceu€HHoi nupamuabl. [loustue 06 06béme. OObEM MUpamMHIbI, TPU3MBI.

[TomgoOubie Tena B mpoctpaHcTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMA
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI.

11 KITACC

Tesa Bpamuenust

[unuaapudeckas MOBEPXHOCTh, 00pa3yloliie HWIHHIPHUUYECKONH MOBEPXHOCTH,
OCh IMJIMHAPUYECKON moBepxHOcTU. Lunuuap: ocHOoBaHMS M OOKOBasi MOBEPXHOCTH,
oOpasytolias 1 och; Ionaab 00KOBON U MOJHON MOBEPXHOCTH.

Konuueckass moBepXHOCTh, OOpa3ylolle KOHMYECKOW IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEepXHOCTH. KoHyC: OCHOBaHME M BeplIMHA, 0Opasyromas u
OCh; TUIOMIAh OOKOBOW M TIOJIHOW MOBEPXHOCTU. Y CEUEHHBIM KOHYC: oOpasyromue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCT.

Chepa u map: HeHTp, paauyc, IUaMeTp; IUIOMIAAb IOBEPXHOCTU CQEPBHI.
B3auMHoe pacnosnoxkenue c@epbl M IUIOCKOCTH; KacaTellbHasl IUIOCKOCTh K cdepe;
TJI0MAh CHEpHI.

N300paxkeHne Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka UIuHApa U KOHYyCa.

KoMOuHanuu Ten BpaileHus ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMHCAHHBINA
oko0J10 cdepbl; cepa, BIUCAHHAS] B MHOTOTPAHHUK, UM TEJIO0 BpalCHUSI.

[Tonsitue 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapaiieNienumneaa u cieAcTBus u3 He€. O0bEM HMUIMHAPA, KOHYCA.
O06bEM mIapa u wiIomaab cQepsl.

[logoOubie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXKIY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TEI.

CeueHns nunuHApa (MapawieabHO U MEPHEHAUKYISPHO OCH), CEYEHUsI KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOIAILIEE YEPE3 BEPILNHY ), CEUEHHUS [Iapa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miuockocTd M B mpocTtpaHcTBe. ClIOKEHUE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuio mapamnenenunena. Pemenue 3amad, cBsI3aHHBIX C MPUMEHEHUEM
IIPAaBUJI IEUCTBUM ¢ BEKTOpaMu. [IpsMoyrosibHas cucremMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [IpocTeiiiine 3agaun B KOOpAUHATAX. YTOJI MEXIY BEKTOPAMH.
CkansipHoe TpOU3BEJEHUE BEKTOPOB. BbIuMCleHHE YIJIOB MEXIy MNpPSIMBbIMU U
IOCKOCTSAMU. KOOpIMHATHO-BEKTOPHBI METOJ] MPU PELICHHH TI'E€OMETPHUUYECKHUX
3az1ay.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yNbTaThl OCBOEHHS IPOrpaMMbl  y4eOHOTO  MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BociMTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMH 00y4YarOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUMCKOIO OOIIECTBA, NMPEACTABIEHUEM O MAaTEMATUUECKUX
OCHOBax  (YHKUMOHHMPOBAHMSI  PA3NIUYHBIX  CTPYKTYp, SIBICHHUH, MpoOLELyp
rpa)x1aHCcKoro oduiecTBa (BbIOOPHI, OMPOCH U IIP.), YMEHUEM B3aUMOJEHCTBOBATh C
COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBHHU C UX (DYHKUMSAMU U HA3HAUCHUEM.

IIaTpuoTH4YecKoe BOCIIUTAHME:

C()OPMUPOBAHHOCTBI0 POCCUHCKON TIPa)¥TaHCKOM HIEHTHUYHOCTH, YBAaXKEHMS K
OPOLUIOMY M HACTOSLIEMY POCCUMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHUEM K
JNOCTHKEHUAM POCCUHMCKMX MATEMAaTHUKOB M POCCUHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO JTHX JOCTI)KEHMH B JAPYTHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM JYXOBHBIX LIEHHOCTEH POCCUHCKOr0 Hapoja; cOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAaHMsSI, STUYECKOTO MOBEAECHMS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KEHHM HAYKH U JESITEIbHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOWYMBOrO Oy IyIIEro.

JcTeTHYEeCKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOUIEHWEM K MHpY, BKJIIOYas 3CTETHKY MaT€MAaTHYECKHX
3aKOHOMEPHOCTEMN, OOBEKTOB, 3aJ1ay, PELIECHUN, PACCYX AEHUI; BOCIPUUMYHBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3iudHbIX BUOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

c()OpPMUPOBAHHOCTBHIO YMEHUS IPUMEHITh MAaTEMaTUUECKUE 3HAHUS B MHTEpecax
30pOBOr0 M 06e30macHOro o0Opa3a *XH3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO (30POBOE TMUTAHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHI M OTABIXA,
peryispHas (Qu3nyeckas AakTHUBHOCTb); (U3UYECKOrO0 COBEPLIEHCTBOBAHMS, IpU
3aHATUAX CIIOPTUBHO-0310POBUTEIILHOMN ACSATENBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K
pa3ianuHbIM chepaM npopecCHOHATBHON AEATEIbHOCTH, CBI3aHHBIM C MATEMATUKON U
e€ MPWIOKEHUSIMH, YMEHUEM COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuiel npodeccun u
peaIn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBl; TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;



FOTOBHOCTBIO K AaKTMBHOMY YYacTHI0 B PpEIIEHWHM NPAKTUYECKHUX  3a1ad
MaTEMaTUYECKON HAIIPaBICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO ~ 3KOJIOTUYECKOW  KYJIbTYpbl, TOHUMAHHUEM BIUSHUSA
COLIMAJIBHO-DKOHOMHYECKUX MPOLECCOB HAa COCTOSTHUE MPUPOJHOM M COLMAIBbHON
Cpelbl, OCO3HAHHUEM TJI00ATBFHOTO XapaKTepa IKOJOTUYECKUX MPoOsieM; OpueHTalue
Ha TPUMEHEHHE MAaTEeMaTHUYECKUX 3HaHUM Ui peleHus 3ajad B 00JacTu
OKpYJKaroIllled Cpenbl, IUIAHUPOBAaHUSA IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX
MOCJIEICTBHUM JIJIS1 OKPYXKAIOLIEN CPebl.

ILleHHOCTH HAYYHOI0 IO3HAHUS:

C()OPMUPOBAHHOCTBI0 MHUPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HayKH U OOILECTBEHHOW MPAKTUKH, TOHUMAHUEM MAaTEMaTU4YECKOU
HayKH Kak c(epbl 4eI0BEUECKON JEATENbHOCTH, ITAOB €€ Pa3BUTUS M 3HAYUMOCTHU
JUISL Pa3BUTHS LIMBUIIM3ALIAM; OBJIAJICHUEM SI3bIKOM MAaT€MATHUKH U MAaTeMaTHYECKOU
KYJbTYpOH KaK CpEICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYILECTBIIATH MPOEKTHYIO
Y MCCJIEI0OBATEIIBCKYIO NEATEIbHOCTh MUHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI NPOrpamMmbl Yy4eOHOro MpeaMeTa
«MartemaTiKka» XapakTepu3ylOTCs OBIQJCHUEM YHUBEPCAILHBIMU HO3HAGAMEIbHBIMU
0elucmeusamMu, YHUBEPCANIbHLIMU KOMMYHUKAMUBHBIMU OEUCMBUAMU, YHUBEPCATbHLIMU
PeyIIAIMUBHbIMU OeltiCMBUIMU.

1) Vuusepcanvnvie noznasamenvnsie oeticmsaus, obecnewusarom Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECco8 0OYyuaruuxcsa (oceoenue Memooo8 NO3ZHAHUSA
OKpYJHCaowje2o Mupa; npumMeHeHue JI02U4eCcKUx, Uccie0o8amenbCkux onepayui,
YMeHuu pabomams ¢ un@opmayueti).

ba3zoBble 1ornyeckue AecTBUA:

e BBIBIISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
O0OBEKTOB, TIOHSITHH, OTHOIIEHWH MEXIy TMOHATUAMH; (HOPMYyIUPOBATH
ompeneseHus]  TOHATHH,  yCTAaHABIMBAaTh  CYIICCTBEHHBIA  MPHU3HAK
KJaccu(uKaluy, OCHOBaHUS i OOOOIIEHHUS W CpaBHEHMS, KpPUTEPUU
IPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH,  (OPMYJIMPOBATH M  NpPeoOpa3oOBbIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPHUIATEIbHBIC, CJIWHWYHBIE, YacCTHbIE U 00Iue;
YCJIOBHBIC;

e BBIBJISITH MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUMS
B (pakTax, JAaHHBIX, HAOJIOJEHUSAX W YTBEPKACHUSX; MpeasiaraTh KpUTEPUU
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;



e Jle7IaTh BBIBOJBI C WCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

e TIPOBOAWTH CAMOCTOSITENTLHO JI0Ka3aTeIhCTBA MATEMATHUYECKUX yTBEPKIACHUIA
(npsiMble W OT MPOTHBHOTO), BBICTPAWBATh AaPTyMEHTAIIUIO, TPUBOIUTH
mpuUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL

e BBIOMpaTh cmoco0® pemnieHuss Yy4dyeOHOM 3ajauu  (CpaBHUBATh HECKOJBKO
BAPHAHTOB pEIICHUs, BHIOWpPATh HaWOOJee TOIXOMIIMMA C YU4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCcKue 1eMCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIENOBATEILCKANA WHCTPYMEHT TTO3HAHUS;
dbopMynupoBaTh BOMPOCH, (PUKCHUpYIOIIHE NPOTHBOpEYHE, MpodiIemy,
yCTaHAaBIWBAaTh  WCKOMOE ®  JaHHOoe,  (QopMHpOBaTH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHUE;

e TMPOBOJUTH CAMOCTOSTEIHHO CIUIAHMPOBAHHBIN IKCIIEPUMEHT, MCCIICIOBAHUE
M0 YCTaHOBJICHHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOro OOBEKTa, SIBICHHUSA,
MpoIeCcCca, BBIABICHUIO 3aBUCHUMOCTEH MEXIy OOBEKTAMH, SBICHHUSIMH,
npoleccamy;

e CaMOCTOSITENHHO (HOPMYITUPOBATh OOOOIICHWS W BHIBOJABI MO pe3yJbTaTaM
MPOBEACHHOTO HAOJIONCHMS, WCCJICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 000OIICHNUH;

e TIPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MIPEANOJIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

e BBIBIATH ACPUIUTH WH(MOPMAIUU, JAHHBIX, HEOOXOAMMBIX IJIsi OTBETa Ha
BOTIPOC U IS PEIICHUS 3a[a4H;

e BBIOWpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH WHMOOPMAITUIO PA3TUIHBIX BUIOB U
(dhop™M mpeacTaBICHUS;

e CTPYKTypHpOBaTh WH(MOPMAINIO, TPEICTABIATh €€ B PasIUYHbIX (opMax,
WLTIOCTPUPOBATH TpadUIeCKH;

e OIICHUBATH HaJ&KHOCTD uH(opMaIuu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.
2)  VHusepcanvuvie = KomMMyHuUKamueHwvle  Oelicmsus,  00ecneyusarom
CchOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.
Oo0menue:

e BOCHPUHUMATH U (POPMYIUPOBATH CYXkACHUS B COOTBETCTBUH C YCIOBUSIMHU U
HEeISIMH OOLIEHHMSI; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTax, 1aBaTb IIOSICHEHHS I10 XOHIy pELICHUS
3a/1a4i, KOMMEHTUPOBATH IIOJIYYEHHBIN PE3YJIbTaT;



e B X0JI¢ 00CYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOIl TEeMBI,
npoOJIeMbl, pemaeMoil 3a]a4d, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIOWCK
PEIICHUS; COTIOCTABIIATh CBOU CYXKIEHHS C CYXICHUSIMU JAPYTUX YYACTHHKOB
auanora, OOHapy>KMBaTh pa3IU4Me€ M CXOJACTBO MO3UIUH; B KOPPEKTHOU
dbopme GopMyIHpPOBATH PA3HOTIIACHS, CBOW BO3PAKEHUS;

e TIPENCTaBIATH PE3yJbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIEIO0BaHMUS,
MPOEKTa; CAMOCTOSITENILHO BhIOMpaTh (hOpMAT BBICTYIUICHHUS C YU4ETOM 3a1ad
NpE3eHTAINN U 0COOCHHOCTEH ayIUTOPHUH.

CorpyaHuvecTBo:

e TMOHMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW U HHIWBUIYaTbHOM
paboThl TpHM pEIIeHWH YUYeOHBIX 3a/ad; MPUHUMATh IEJTbh COBMECTHOM
JCSATENIbHOCTH,  IUIAHUPOBaTh ~ OPraHM3AIMI0  COBMECTHOM  paboTHI,
pacmpeneniaTb BHIb paboOT, IOTOBapHBATHCI, OOCYXHaTh TMPOLECC W
pe3ynbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e y4YacTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCykaAeHUA, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbD» ¥ HHBIE);, BBIIOJHATH CBOIO 4YacThb pabOThl H
KOOPAMHHUPOBATh CBOM JIEHCTBUS C APYTMMH WICHAMU KOMAaHIbI, OIICHUBAThH
KauecTBO CBOEr0 BKJIaga B  OOMMIA MOPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecynamuenwie oOeticmsus, obecneyugarom Hopmuposarue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBIIATH IUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BHIOMPATH CIIOCO0 PEIIeHus C
y4E€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PELICHUM ¢ yUETOM HOBOM
uHbOpMaIuu.

CaMOKOHTPOJIBb:

e BIAJCTh HAaBBHIKAMU  TIO3HABATENLHOW  pe(dICKCMM  KaK  OCO3HAHUSA
COBEpIIIAaeMbIX JCHCTBHI M MBICIUTENBHBIX TPOIECCOB, HMX pE3yIbTATOB;
BJIQ/IETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJISL Mpolecca U pe3ysbTara
pelIeHnss MaTeMaTHUeCKON 3a1auu;

e TPENBHIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NPH PEIICHUM 3a/1ayH,
BHOCHTHh KOPPEKTHBBI B JESITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JaHHBIX, HAWJACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEIH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETH U YCIOBUAM, OOBICHITH MIPUUNUHBI
JOCTHKCHHSI WM HEIOCTHKEHUS pe3yJbTaTOB JACSITENbHOCTH, HAaXOAWUTh
omuOKy, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY .



HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OneprpoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBHS M3 HUX HpPU PEUICHUU
reOMEeTPUUYECKUX 3aau.

OnepupoBaTh NOHATUAMU: MAPAJUIETBHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aMMHOE pACIOJIOKEHUE MpPSMBIX U IIJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: ABYTPAHHBIM YToJ, TPaHU JBYTPAaHHOTO yria, pedpo
ABYTPAHHOTO yTJia; ITMHEWHBIN YyroJl IBYTPaHHOIO yIJia; rpaaycHas Mepa JBYTPAHHOTO
yria.

OnepupoBaTb MOHATUSMH: MHOTOTPAHHMK, BBINYKJIBIH W HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUIIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TMpaMuja; TMpU3Ma,
IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo).

KrnaccuguupoBaTe MHOTOrpaHHUKY, BbIOMpasi OCHOBAHUS Ui Kilaccu(UKaLUU
(BBINYKJIbIE ¥ HEBBIYKJIBIE MHOTOTPAaHHUKH; IIPABUIIBHBIE MHOTOTPAHHUKH; TIPSIMbIE U
HAKJIOHHBIE MPU3MBI, TapaJICIICTIUIIC bl ).

OnepupoBaTh NOHATHAMH: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJ CIIE/I0B.

CrpouTh ce4eHHs MHOTOTPAHHUKOB METOJOM CJE/IOB, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYpP: BUA CBEPXY, COOKY,
CHM3Y.

Pemarp 3amaun Ha HAXO0XIEHHE T€OMETPUYECKHX BEJIWYUH MO O0paslam WiH
QIrOpUTMaM, IPUMEHSS M3BECTHBIE AHAIUTUYECKUE METOAbl IPHU PELIECHUHU
CTaHJAPTHBIX MATEMAaTUYECKHUX 3a/lad Ha BBIYMCICHUE PACCTOSHUN MEXAY JBYMs
TOYKaMH, OT TOUKH J0 MPSIMOM, OT TOUYKHU 0 IIOCKOCTU, MEXIY CKPEIIUBAIOIIMMHUCS
PSIMBIMHU.

Pemarp 3amaun Ha HaXOXJIE€HUWE I€OMETPUYECKHMX BEJIMYMH IO 0Opas3lam WiIx
QIrOpUTMaM, IPUMEHSS M3BECTHBIE AHAIUTUYECKUE METOAbl IPHU PELICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad  Ha  BBIUUCIECHHE  YIJIOB  MEXIy
CKPEIIMBAIOIMMUCS MPSAMBIMHU, MEXKAY MPSMOM U IIIOCKOCTHIO, MEXKY MIOCKOCTSIMH,
JIBYTPAHHBIX yTJIOB.

Bbruncnsate 00bEMBI M IUIOIIAAU IOBEPXHOCTEW MHOTOTPAHHUKOB (MpHU3MA,
nUpaMuja) ¢ IpUMEHEHUEM (pOpMyJI; BBIYUCIATH COOTHOLIEHHSI MEXIY IUIOIIAIIMU
MOBEPXHOCTEN, 00bEMAMHU MTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATUAMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekatb, npeoOpa3oBbBaTh W MHTEPOPETUPOBATH  MHPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUYECKHX (PUrypax, MpeAcTaBIEHHYI0 Ha 4YEpTeXax U
pUCYHKaXx.

[IpumensiTh reoMeTpuueckre (GakThl ISl PEUICHUsS] CTEPEOMETPUUECKHX 3a]ad,
IIPEANOIAraoIuX HECKOJIBKO 1Iar0B PEIICHUs, €CIU YCIOBUS ITPUMEHEHUS 3a/1aHbl B
SBHOU (hopme.

IIppuMensaTs  DpOCTEMIIME  NPOrPpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPH PEIIECHUN CTEPEOMETPUYECKUX 3a1ay.

[IpuBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOJIE U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUHU B UCKYCCTBE.

IIpuMeHATh MOMyYEHHBIE 3HAHUSA HA INPAKTUKE: AaHAIU3UPOBATH pPEalbHbIC
CUTyallun W TIPUMEHATH HW3YyYEHHBIE MOHSATUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTHYeCKu C(hOpPMYITUPOBAHHON MPOOIEMBbI, MOJEIUPOBATh peajbHbIE CUTYalUU
Ha $3bIKE TE€OMETPUM, MCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM
reOMETPUUYECKUX IOHATUH W TEopeM, ammapara aiareOpbl; pelmarb NPaKTHUYECKUE
341441, CBSA3aHHBIE C HAXOKIECHUEM T€OMETPUUECKUX BEINYHUH.

11 KITACC

OnepupoBaTh MNOHATUSAMHU: IIMJIMHAPUYECKAss TOBEPXHOCTb, OOpa3yroIIne
LWIMHIPUYECKON MOBEPXHOCTH; IWJIMHAP; KOHUYECKas MOBEPXHOCTb, 00pasyrolue
KOHMYECKON OBEPXHOCTH, KOHYC; cepuuecKas MOBEPXHOCTb.

PacmosnaBath Tena BpamieHus (IMUIHHIP, KOHYC, cdepa u mmiap).

OOBACHATH CIOCOOBI OMYUEHUS TEJl BpallleHUsI.

KnaccuduimpoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSMM: ILIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTa; LIApOBOM CJIOW, OCHOBAaHHE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Boruncnsate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH TeIl BpalleHHsI, TeOMETPUUECKUX
TeN ¢ IPUMEHEHHEM (POPMYIL.

OneprpoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cepy M ONUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WM TEJIO BPALIEHUS.

BbuncnsTe COOTHOLICHHS MEXAYy IUIOUIaAsSMHU MOBEPXHOCTEH U 00bEMaMu
MOO0HBIX TEJ.

N300paxaTh u3ydaeMble QUIYypbl OT PyKH U C IPUMEHEHHEM MNPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BpalllCHUSI.



W3Bnekatb, HMHTEpOpETUpPOBaTH U  NpeoOpa3oBbIBaTh  UHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKHUX (Urypax, MPEACTABICHHYIO Ha 4YEpTeXax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBINONHATE TEWCTBHS CIIOKEHHSI BEKTOPOB, BBIUUTAHHSI BEKTOPOB U YMHOXEHUS
BEKTOpPA Ha YHCI0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU O0JIaaIO0T.

[TprMeHsTh paBUIIO NapajuieIenunea.

OnepupoBaTh MOHATUSMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPa, pPAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIoJ MEXKIY
BEKTOPaMH, CKAISIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAHAPHBIC
BEKTOPBI.

HaxoguTe cymMMy BEKTOpPOB M NPOU3BEACHHE BEKTOpPA HA YMCIIO, YIOJ MEXIY
BEKTOpPAMH, CKaJsIpHOE IMPOM3BEJICHUE, pacKIaJblBaTh BEKTOp IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumeHsTh reomMeTpuueckre (akThbl JUIsl PELIEHHs] CTEPEOMETPUUECKHUX 3a]ad,
IPEANOJIAraloliX HECKOJBKO IIAroB PEIICHUs, €CJIM YCIOBUS NPUMEHEHUS 3aaHbI B
SABHOU (opMe.

Pemwate npocreimme reoMeTpu4YecKue 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METOJA.

Pematp 3a1aun Ha 10Ka3aT€IbCTBO MATEMATUYECKUX OTHOILIEHUIN U HAXOXKACHUE
reOMETPUUYECKUX BEJIIMYMH MO 00paslaM WM alropuTMaM, HNPUMEHsSI U3BECTHbBIE
METO/Ibl IPU PELIEHUH CTAaHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

IIppuMeHsaTs  DpOCTEMIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOIUTE IpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NMPUPOAE U >KU3HH,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE: aHAIM3HPOBATH pEalbHbIC
CUTyallUM M TMPUMEHATh W3YYEHHBbIE MOHATHS B MPOLECCE IOUCKA pPELICHUs
MaTeMaTHYecKu c(HOpMYIMPOBAHHON MPOOIEMBbI, MOJEINPOBATh pEaIbHbIE CUTYaLUU
Ha SI3bIK€ TE€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUH M TEOpeM, amnmapara aiareOpbl; penarb NPaKTUYECKHe
3a/1a4y, CBA3aHHbIE C HAXOKIEHUEM F'€OMETPUUECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ KonTtpoabubie
NPOrpamMMslI Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypchl
but6mmoreka [IOK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bu6muoreka [IOK
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKYyIAPHOCTD NPSAMBIX U 12 bubnmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
bubnunorexa [IOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U INIOCKOCTSIMHU hitps://m.cdsoo.rw/1c209¢37
5 MHoOrorpaHHuKu 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OOBEMBI MHOTOTPaHHUKOB 9 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa OK
P ' P 4 https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TeM nuppoBLIe
Ne ii/m P KonTpoabHubie (mipp )
NporpamMmblI Bcero oOpa3oBaTejibHbIE
padoThI
pecypchl
bu6mmoreka [IOK
1 T 12
©J1a Bpatteris https://m.edsoo.ru/1¢209e¢37
N bu6mmoreka [IOK
2 1
OoBEmbI Ten > https://m.edsoo.ru/1¢209e37
Bbubnuoreka [IOK
B 1 1
3 €KTOPBI U KOOPAHUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/l 209¢37
4 [ToBTOpeHme, 06001IEHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3




IMMOYPOYHOE INNIAHUPOBAHUE
10 KIIACC Owunas cocrasjsiionias — 34 yaca.

Ne Ne ypoka Ounas cocraBiasoman (34 yaca) 3aouHas cocrapiasiiomas (34 yaca) Hara
1 OCHOBHBIE IOHATUS CTEPEOMETPUU: TOUKA, TIPSIMAasl,
1 IUIOCKOCTB, MMPOCTPaHCTBO. [IpaBuiia n3o0paxkeHus Ha
PUCYHKaX: N300paKeHHsl III0CKOCTEH, MapaiebHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) 2 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIIHNECS
npsiMasi ¥ III0CKOCTb
3 [TonsTHs: mepeceKarouuecs MIOCKOCTH,
nepecekaromuecs npsimasi ¥ miockocThb
3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHHe
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
gyepTexax
5 3 HauanbHble cBeZieHUs1 0 KyOe U MUpaMuJe, UX pa3BEPTKU U
Mozenu. CedueHuss MHOTOTpaHHUKOB
6 HavaneHble cBeieHs 0 KyOe U nmupamue, ux
pa3BépTku U Moaenu. CeyeHus MHOTOIPaHHUKOB
4 [TonsiTHe 06 aKCMOMATHYECKOM TTOCTPOCHUH
7 CTEepEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3
HUX
[TonsATHEe 06 AKCHOMAaTUYECKOM ITOCTPOCHUH
8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIIEICTBUS U3 HUX
[TonsATHEe 06 AKCHOMAaTUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CIICZICTBUS U3 HUX




[TonsiTrie 06 akCMOMaTUYECKOM IOCTPOCHUU

10 CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUH U
CJIE/ICTBHS U3 HUX
5 B3aunmHoe pacnonokeHue npsMbIX B IPOCTPAHCTBE:
11 MEepPECEKAIONINEC, MAPATIIECTbHBIC U CKPEITUBAIOIINECS
psIMbIE
6 [TapaytenbHOCT IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:
12 napajuieabHbIE IPSMbIE B IPOCTPAHCTBE; MapAILIETbHOCTh
TPEX OPSIMBIX
[TapayienbHOCTB IPSIMBIX U IVIOCKOCTEH B
13 npoctpanctse: [lapanienbHOCTh NpsAMOil U
IJIOCKOCTH
14 VYTIiabl ¢ COHanpaBiIE€HHBIMA CTOPOHAMM
15 Yron Mexay npsiMbIMU B IPOCTPAHCTBE
16 Yroa Mexay NpsIMBIMU B IIPOCTPAHCTBE
17 9 [TapannenbHOCTh MIIOCKOCTEN: MapalyiebHbIE IIIOCKOCTH.
CaoiicTBa napauiesbHbIX IIIOCKOCTEHN
18 CaolicTBa napaieabHbIX MIIOCKOCTEN
19 [Ipocreiimme mpocTpaHCTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TeTpa’ip, KyO, mapaiesenumnes
20 10 ITocTpoenue ceueHnii
21 [Toctpoenue ceuenuit
” 11 Kontponbnas padota Nel o teme "IIpsimbie 1 mtockocTu
B npocTpancTBe. [lapamienbHOCTh NPSIMBIX U IIOCKOCTE"
7 12 IlepneHqUKYIAPHOCTD NPSAMOU U IJIOCKOCTH:
MepHeHUKYISIPHBIC MPSIMbIE B IPOCTPAHCTBE
24 13 [Ipsmbie mapasienbHble U NEPHEHAUKYJISIPHBIE K
IIJIOCKOCTH
55 [IpsimMble mapasienbHbIe U IEPIEHIUKYISPHBIE K

IIJIOCKOCTH




26 14 [Ipu3Hak neprneHIuKyIIPHOCTH MPSAMON U TIIOCKOCTH

27 [Ipu3Hak neprneHAUKyJISIPHOCTH IPSIMOU U
IJIOCKOCTH

28 15 Teopema o npsiIMOi EPIIEHAUKYIISIPHOM IIII0CKOCTH

29 Teopema o mpsIMON NEPIEHANKYIISIPHON TIIOCKOCTH

30 Teopema o npsiMOi EPIEHAUKYIISIPHOM MIII0CKOCTH

31 16 [TeprieHAMKYJIAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0

IUIOCKOCTH, PACCTOSIHUE OT IMPSIMOM 10 INIOCKOCTH

[lepnieHIUKYIsIp U HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110
IJIOCKOCTH
IlepnieHIUKYISIp U HAKIIOHHBIE: PACCTOSTHUE OT

33 TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IJIOCKOCTH
[lepnieHIUKyISp ¥ HAKIOHHBIE: PACCTOSTHUE OT

34 TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOU 110
IJIOCKOCTH

35 17 VYTl B IPOCTPAHCTBE: YIOJI MEXIY MPAMOUN U TIIOCKOCTHIO

36 18 JIByrpaHHBIN yroJl, TMHEHHBIN YIoJl ABYTPAHHOIO yria

37 JIByrpaHHbIi yToJ, JUHEHHBIA YTOJI IBYTPAHHOTO
yria

38 19 IlepneHqUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK

MEPIECHIUKYISIPHOCTH JBYX IUIOCKOCTEH

39 IlepneHUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

40 [TeprieHAMKYIAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEPIECHIUKYISIPHOCTH JBYX IUIOCKOCTEH

41 20 Teopema o TpEX nepneHANKYIApaX

42 TeopeMa o TpEX mepHeHIUKYIsIpax




43

Teopema o Tpéx nmepneHAuKyspax

44

21

KonrponsHas padora Ne2 o remam
"TlepnieHAUKYJISIPHOCTD TPSIMBIX U TUIOCKOCTEN" U "V TIIbI
MEXy IPSAMBIMH U TJIOCKOCTSIMU"

45

22

IToHsITHE MHOTOIPAaHHUKA, OCHOBHBIE JIEMEHTBI
MHOTOT'PAaHHHKA, BBITYKJIbIC U HEBBITYKIIbIE
MHOT'OTPaHHUKH; pa3BEPTKa MHOIOIPaHHUKA

46

23

[Ipu3ma: n-yrospHas mpu3Ma; TpaHd U OCHOBAHMSI IPU3MBI;
mpsiMasi ¥ HaKJIOHHAS PU3MBI; OOKOBasl U TOJTHAs
MMOBEPXHOCTDH MPU3MBI

47

24

[Tapannenenunesn, mpsiMOYTOJIbHBIN TapAIICICTUIIE U €TO
CBOICTBa

48

25

IIupamuna: n-yrosnbHas nupamMuia, TpaHud U OCHOBAaHUE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTh MUPAMUJIBI;
IIPABWIBHASA U yCEUEHHAs MUpaMUAA

49

26

IIpaBuIbHBIE MHOTOIPAaHHUKU: ITIOHATUE IIPABUIIBHOTO
MHOI'OI'PaHHUKA; IPABUIIbHAS IPU3Ma U IPABWIbHAS
NMpaMUJa; IpaBUiIbHAS TPEYTOJIbHAS IUPAMUIA U
IIPaBUIIBHBIN TE€TpasaAp; KyO

50

HpeﬂCTaBHeHI/Ie O IMpaBUJIbHBIX MHOTI'OI'paHHUKAX:
OKTa’JIp, TOJCKAdIP U UKOCAIP.

51

27

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO
TOYKH, IPSIMOH, TIJIOCKOCTH. DJIEMEHTHI CHMMETPHUU B
nupamMuiax, napaiesenuneaax, NpaBuibHbIX
MHOT'OrpaHHHUKax

52

Boruncnenue 3€eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JaroHal, YIJibl

53

28

[Tnomaas G0KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH
IIPSIMOM IIPU3MBI, IUIOLIAlb OCHOBAHUM, TEOPEMA O
OOKOBOI MOBEPXHOCTH MPSMON TTPU3MBI




29 [Tnomaae 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH
54 MPaBUIILHON MTUPAMUJIBI, TEOPEMa O TUIOIIAan OOKOBOH
MOBEPXHOCTH YCEUEHHON MUPaMUIbI
55 30 Kontponbras padota Ne3 o reme "MHororpanHuku”
56 [TonsiTrie 06 00BEME
57 31 O06BEM TUpaMuIBI
58 O0BEM nupamMubl
59 O06BEM TUpamMuIBI
60 O0BEM nupamMubl
61 32 O0BEM IpU3MBI
62 O0BEM pU3MBI
63 O06BEM pU3MBI
64 33 KonTpomnpnas padora Ne4 mo teme "OObEMBI
MHOTOT'PaHHUKOB"
65 [ToBTOpenue, 0000IIEHNE CUCTEMATU3aLUS 3HAHHHA.
ITocTpoeHue ceueHuli B MHOTOTPaHHUKE
[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AIIMS 3HAHHM.
66 Brrunciienue paccTosiHUN: MEXy ABYMS TOUKaMHU,
OT TOYKH JI0 TIPSMOM, OT TOUKH JI0 IJIOCKOCTH,
MEXTy CKPEIUBAIOLIUMUCS TIPSIMBIMU
67 34 HroroBas koHTpoabHAs paboTa
[ToBTOpenue, 0000IIEHNE CUCTEMATU3aLUS 3HAHHHA.
68 Brrurcnenue yriioB: MeXIy CKpeIuBalOIIMUCS
MPSIMBIMU, MEXTY TIPSIMOU U TIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXKIY MIOCKOCTAMU
OBIIEE
KOJIMYECTBO 34 34
YACOB 110

[NPOT'PAMME




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka KonTposbHbIe
Bcero u3ydeHusi oOpa3zoBaTejibHbIe
padoThbI
pecypcsbl

1 Cdepa u map: LUeHTp, paanyc, IuaMeTp; 1 bubnmoreka [JOK
TJIOIIA b TIOBEPXHOCTH ChEpHI https://m.edso0.ru/0341bc2b
BsaunmHuoe pacnionoxxenue chepsl u

bubnunorexa [IOK
2 ILIOCKOCTH; KacaTellbHas IIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; romaas cheps

3 N3obpaxenue chepsl, mapa Ha | bu6muoreka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f72
[Hunuaapuyeckas MOBEPXHOCTb,

4 o0pa3yromue MUIHHIPUIECKOM 1 bu6muoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.1u/6054b8cl
MMOBEPXHOCTHU
Hununanap: ocHoBaHUs U OOKOBast

5 MMOBEPXHOCTh, 00pa3yIoIIasi U OCh; 1 bu6muoreka [IOK
IUIOIIAas OOKOBOM M ITOJTHOMN https://m.edso00.ru/18816216
MMOBEPXHOCTH
N306paxeHne IUIMHAPA HA MIIOCKOCTH.

6 Pazpéprka mmmmHapa. CeueHnus MUIMHIpa 1 bubnunorexa [IOK
(TUTOCKOCTHIO, MapaUICIbHON HITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYISIPHON OCH LIMITUHAPA)

Konnueckast moBepxHOCTh, 00pa3YIOIINE
7 KOHHYECKOU HOBerHOCTI/I ocf u ’ 1 bubmmorera IIOK
p . ’ https://m.edsoo.ru/c94ba09b
BEpILMHA KOHUYECKOW TOBEPXHOCTH
Konyc: ocHOBaHME U BEpILINHA,
. bubnunorexa [IOK
8 o0pa3yromas U 0Ch; IJIOMAAb OOKOBOU U 1

MOJHOM TOBEPXHOCTHU

https://m.edso00.ru/897dd3b2




Yceu€HHblil KOHYC: 00pa3yrolue u

9 BBICOTA; OCHOBAaHHUS M OOKOBas bubmmorexa LOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300paxkeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
10 (TI0CKOCTBI0, MapaJuieIbHOW OCHOBAHUIO bubmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obde1be8
U TUIOCKOCTBIO, TPOXOSILEN Yepe3
BEPIITUHY)

1 KoMOunarmst Ten BpaieHus u bu6muoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cdepa, BrcaHHAs B bubmorexa OK

pbL; pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WUJIU B TEJIO BpaAIICHUS
13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmuorexa [{OK
00LEMOB Tel https://m.edsoo.ru/26a03fb7
i bubmuorexa [{OK
14 00
PEM HHJIHH/PA, KOHyca https://m.edsoo.ru/5513d87b
R bubmuorexa [{OK
15 01
1EM Mmapa u momas chepet https://m.edsoo.ru/d189bde2
ITomoOHBIE TEIA B IPOCTPAHCTBE.
16 CO(I)[THOHIGHI/ISI Me>1<p rufo asIMHU bubmmorexa LIOK
. {ly tai https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMK MOTIOOHBIX TEI

17 KonrponsHas padora no temam "Tena bu6nuorexa [IOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha IIJIOCKOCTH U B IIPOCTPAHCTBE bubmorexa HOK

p pocTp https://m.edsoo.ru/5caefclb

19 CnoskeHue ¥ BEIYUTAaHUE BEKTOPOB bubnnorexa LHOK

p https://m.edsoo.ru/23f4f089
20 YMHOkKEHUE BEKTOpa Ha YHUCIIO bubmmorexa IIOK

https://m.edsoo.ru/dee379¢b




PasnoxxeHne BekTopa 1o Tpém

bubnunorexa [IOK

21 HEKOMIJIaHApHBIM BekTopam. [IpaBuiio
P P P https://m.edsoo.ru/a28fd74¢
napajuiesenumnesa
Pemenue 3ama4d, CBI3aHHBIX C
22 MPUMEHEHUEM TIPABUIT JICUCTBUH C bubmorexa OK
P P A https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIA METOT TPU
23 emzipm TEOMET I/I‘II;CKI/IX 34, afll ’ Bubmmorexa [IOK
P P s https://m.edsoo.ru/d3alfe30
[IpsiMoyronbpHas cucTeMa KOOPIUHAT B
24 npoctpadcTBe. KoopanHaTel BEKTOpa bubnmorexa LOK
POCTD . ) P pa- https://m.edsoo.ru/48db7058
IIpocreiimne 3aga4u B KOOpAUHATAX
)5 VYron mexay Bektopamu. CKasipHOE bubnmoreka [JOK
MMPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brluucnenue yrioB Mex 1y OpsIMbIMH U bubnmoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KontponbHas padota o teme "BekTopsr bu6muoreka [IOK
Y KOOPJAMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHmE, 0600IIEHNE U
)3 cuctemaTtusanus 3Hanuii. OCHOBHBIE bubmuorexa [{OK
¢burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHue, 06001mIEeHNE 1
79 cuctemaTtusanus 3Hanuii. OCHOBHBIE bubmuorexa [{OK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpeHue, 06001mIEeHNE 1
30 cUcTeMaTu3alus 3HaHui. 3agaun bubnmoreka [JOK

IIAaHUMETPHUHN YU METOABI UX PCIICHUA

https://m.edsoo.ru/7491efe0




[ToBTOpeHue, 06001mIEeHNE 1

31 cucTeMaTHu3alys 3HaHUH. 3agaun 1 bubnnorexa LHOK
https://m.edsoo.ru/4dffda97
MJIAHUMETPUHU U METOJIBI MX PEIICHHS
[ToBTOpeHue, 06001mIEeHNE 1
0 cuctemaTusaius 3Hanuii. OCHOBHBIE 1 bubnuorexa [{OK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUU
but6mmoreka [IOK
33 HToroBast KOHTpoJbHASA padoTa 1 hitps://m.edsoo.rw/ec24dfc?
34 [ToBTOpenue, 0600IICHNE U 1 bu6nuorexa [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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