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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs Jjist
obyuarormuxcst 10 —11 kimaccoB pazpaborana Ha ocHOBe DeepaibHOTO
roCyZapCTBEHHOT0 00Pa30BaTEIbHOTO CTaHIapTa CpeTHEro 001Iero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIAEMbIX K
MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAAUIIUN POCCUICKOTO 0Opa30BaHUsI.
Peanuzammst mporpaMMbl 00ecrieduBaeT OBIAICHUE KITFOUEBBIMHA KOMIICTCHITUSIMH,
COCTABJISIFOIIIIMU OCHOBY JJII CAMOPA3BUTHSI U HETIPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTH OOIIEKYJIbTYPHOT0, TIMYHOCTHOTO U MTO3HABATENILHOTO Pa3BUTHS
JUYHOCTHU 00YYarOIMUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reOMETpUM Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUs 00YCIIOBJICHA MPAKTHYCCKOW 3HAYMMOCTBIO METAPEIMETHBIX U
MIPEAMETHBIX PE3YyJIbTATOB OOYYCHHSI TEOMETPHUH B HAIPABIICHUHA TUYHOCTHOTO
pa3BuTHs o0ydJarommxcs, GopMupoBaHus PyHKITMOHAITBHON MaTEMaTUIECKON
IPaMOTHOCTH, U3yUYEHHUS JPYTUX YUEOHBIX NTUCIUIUIMH. Pa3BuTHe y 00yyarommxcs
NIPABUIIBHBIX TPEJICTABIICHU O CYITHOCTH U MTPOMCXO0KJICHHH T€OMETPUUECKHIX
a0CTpaKIyii, COOTHOIIIEHUH PEATbHOTO U UCAITBHOTO, XapaKTEPe OTPAKCHHUS
MAaTEMAaTHYECKOW HAYKOW SIBIICHUH U MPOLECCOB PEATIBHOTO MUPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
YYAIIUXCsl, @ TAKKE KAYECTB MBIIIICHUS, HEOOXOIUMBIX JIJIS aJjanTalluu B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBNsieTCS OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPETHETO
oO1iero oOpazoBaHusl, Tak Kak 00eCcreurBaeT BO3MOKHOCTh U3YUEHHUSI KaK
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIuieHUe, GopMupyeMoe Mpu H3yICHUH 00YUYaIOIIUMHUCS
MOHSITUIHBIX OCHOB T€OMETPUU U TTOCTPOCHUU IEMOYKH JIOTHUECKUX YTBEP)KICHUM
B XOJI€ PEIICHUS T€OMETPUUYECKHX 3aJ1a4, YMCHHE BBIJIBUTATh U OMPOBEPTaTh
TUIOTE3bI HETIOCPEICTBEHHO HCIIONB3YIOTCS MTPHU PEIICHUH 33/1a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00/1acTsIX AeATEIHbHOCTH YenoBeka. OpHeHTAIMS YeI0OBEKa BO BpEMEHHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHUE €0 COIMAILHOTO ObITHS, (hopma
OTPaXEHUS OKPYIKAIOIIETO MHUPA, YCIOBUE YCTICIITHOTO MTO3HAHUS K aKTUBHOTO
npeoOpazoBaHus AeicTBUTEILHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00BbECIMHSET Pa3HbIC BUJIbI YYCOHOW U TPYIOBOM JICATECILHOCTH,



SBJISIETCSI OJTHUM U3 TPOPECCUOHAIBHO BaXKHBIX KaU4€CTB, MOATOMY aKTyalbHa
3as1aya GOpMHUPOBAHUS Y O0YYAIOIIMXCS MPOCTPAHCTBEHHOT'O MBIIINICHUS KaK
Pa3HOBUIHOCTH 00pPa3HOTO MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

[lens ocBOEHMSI TpoTpaMMbl yueOHOTO Kypcea «I['eomeTpus» Ha 6a30BOM
ypOBHE 00y4YeHus — 00111e00pa3z0oBaTEIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE
oOyyaronuxcs yepe3 odecrneyeHne BO3MOXHOCTH PUOOPETEHUs U
WCMOJIb30BAHUSA CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUMN U JIEUCTBUM,
cnenuUIHBIX TEOMETPUHN, BOZMOKHOCTH YCIIEITHOTO MPOAOHKEHHIS 00pa30BaHUS
0 CTIEIMATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMetTpun Ha 0a30BOM ypOBHE MpeaHA3HAUCHA JIJIs
00yyYarommxcs CpeIHEN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUIN
Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Takum o0pa3om, oOydaromuecs Ha
0a30BOM YPOBHE JI0JDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUS, CBSI3aHHbIE
co crnenuduKoi reoMeTpur U He0OXOUMBIE ISl )KU3HU B COBPEMEHHOM
oOiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh U3yUYUTh T€OMETPHUIO OoJiee
rJIyOOKO, €CJIH B TalIbHEUIIEM BOZHUKHET HEOOXOIMMOCTh B TEOMETPUIECKUX
3HAHUSX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocTrXeHue eI OCBOEHUSI MPOrpaMMbl 00€CTICUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAa4. [[puopuTeTHBIMU 3aJ]a4aMu OCBOEHUS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:

e (opMupoBaHue NpeCTABIECHUS O TEOMETPUH KaK YaCTH MUPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHUE MPEJACTABICHNUS O MHOTOTPAHHHUKAX U TeJIaX BpalleHUs
KaK 0 BaKHEUIIINX MAaTEMaTUYECKUX MOJIETISX, TO3BOJISIONINX OMUCHIBATh
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (opmupoBaHUE YMEHHUSI pacO3HABATh HA YEPTEKaX, MOJIEIAX U B
peaJbHOM MHUPE MHOTOTPAHHHUKHU U TeJla BPAIlCHHUS;

e OBJIAJCHHE METOJIAMU PEIICHHUS 33724 Ha MTOCTPOEHUS Ha N300PaKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHUSI OTIEPUPOBATH OCHOBHBIMU MOHSITUSMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE AITOPUTMAMHU PEILICHHS] OCHOBHBIX THUIIOB 33]1a4;
dbopMHpoOBaHUE YMEHUS ITPOBOIUTH HECIOKHBIE TI0KAa3aTEIbHbIC
paccyXAeHUs B XOJI€ PEIICHUS] CTEPEOMETPUIECKUX 3a1a4 U 3a7a4 C
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcs, Mo3HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIUICHHUS;



e (opmupoBanue GyHKIIMOHATHHONU IPAMOTHOCTH, PEICBAHTHOM
T€OMETPUU: YMEHUE PACIIO3HABATH NPOSABICHUS FEOMETPUUECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTYALMSIX U IPU U3YYEHHUH JIPYTUX YUEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (hOPMYITHUPOBATH UX HA SI3BIKE
T€OMETPHUU U CO3[1aBATh T€OMETPUUECKUE MOJIETH, IPUMEHATh OCBOCHHBIM
r€OMETPUYECKUAN anmnapar JJIs1 pEelIeHNs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTENHEHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUH B HAUaJe €ro U3y4eHUs 3a/1a4, PEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Hajll
HUMU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET NPOTEKaHNE UHTYUTUBHBIX NMPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[IpeanouyTeHue oTAAETCS HATIISAIHO-KOHCTPYKTUBHOMY METOAY 00y4YEeHUSs, TO
€CTh TEOPETUYECKHUE 3HAHNS UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTH ITPEAMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4allnxcs B Kypce CTEpEOMETPUU ITPOBOJAUTCS 3a CUET pELICHHUs 3a7a4 Ha
CO37laHie MPOCTPAHCTBEHHBIX 00PA30B U 3a/1a4 Ha ONEPUPOBAHUE
MPOCTPaHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOJUTCS C OMOPO Ha
HarJISAHOCTh, @ ONIEPUPOBAHKUE 00Pa30M — B YCIOBUSX OTBJICUEHHS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEPKaHUS.

OcHoBHBIE conepKaTenbHble JIMHUM Kypca «I'eomerpun» B 10—11 knaccax:
«MmuororpanHukn», «IIpsiMbIe 1 MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI ¥ KOOPJAWHATHI B IIPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUHN
pacrpenensieTcs He TOJIbKO M0 COAEPKATENbHBIM JIMHHUAM, HO U IO TOAaM
o0y4eHHUs Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Copeprxanue 00pa3oBaHMsl, COOTBETCTBYIOLIEE TPEAMETHBIM PE3YJIbTATAM
OCBOEHUS pabouell mporpamMmbl, pacrpeneaéHHbIM 0 roJaM 00yUYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIaJIEHUE TEOMETPUUECKUMU
MOHATHSIMU Y HaBBIKAMHU OCYIIECTBIISIIOCH NTOCIIEN0BATENBHO U MOCTYIATENBHO, C
coOJII0/IeHnEM MTPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE€ 3HAHMS BKIIFOUAJIUCH B
OOIIYIO CUCTEMY F€OMETPUUYECKUX MPEACTaBICHUIN 00yUaroNINXCsl, pacuIupss U
yrayOnsist €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun otBoautes 2 yaca B Henemo B 10 kinacce u 1 gac B
Hezenmo B 11 kimacce, Bcero 3a iBa rona ooyuyenust - 102 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, npsimasi, MIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 AaKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOITUECS,
MapajyIeIbHbIE U CKPEIIMBArOIIuecs mpsaMbie. [lapannenbHOCTh IPSAMBIX U
IJTIOCKOCTEN B IPOCTPAHCTBE: MAPAJUICIIbHBIE IPSMBIE B IPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPAMBIX; MAPAILICIBHOCTD MPSAMOMN U INIOCKOCTH. YTJIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YTOJ MEXKIY MPSIMBIMHA B TPOCTPAHCTRBE.
[TapaiuteTbHOCTD IUIOCKOCTEN: MapasuIebHbIE INIOCKOCTH; CBOMCTBA
napajienbHbIX TwiockocTel. [Ipocreiimume mpocTpaHCTBEHHbBIE GUTYPHI HA
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; IoCTPOCHHE CEUCHUN.

[TepnieHqUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: NEPIEHIUKYIISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSIMBIE MTAPAIIICITbHBIE U IEPIICHANKYJIISIPHBIE K TNIOCKOCTH,
MIPU3HAK MIEPIIEHAUKYJISIPHOCTH MPAMOM U IIOCKOCTH, TEOPEMA O MPSIMOU
NEPIECHAUKYIIIPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U
TUIOCKOCTBIO; IBYTPAHHBINA YTOJI, TIMHEWHBIN YIOJI ABYTPAHHOTO YTJIA.
[lepnieHauKyISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH A0 MIIOCKOCTH, PACCTOSTHUAE
OT MPSIMOM JI0 TIOCKOCTH, TIPOEKITUS (PUTYPHI HA TUIOCKOCTb.
IlepnieHAUKyYISAPHOCTD INIOCKOCTEN: IPU3HAK NEPIICHAUKYIISIPHOCTU ABYX
IIoCcKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yromapHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsIMasi U HAKJIOHHAs TPU3MbI; OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsMOyroiabHbINA
rapajuiesienune ] 1 ero ceorctaa. [lupamunaa: n-yroiapHas nupamuia, rpaHu U
OCHOBaHME MUPAMU/IbI; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; IPABWIIbHAS U
yCeu€HHas MupaMuia. IJIEMEHTHI TPU3MBI U TUpaMubl. [IpaBuibHbIe
MHOTOIPaHHUKHU: OHATHE MPABWJILHOIO MHOTOTPAHHUKA; MTPAaBUJIbHAS NTPU3MA U
[paBUJIbHAS NTUPAMUIA; IPABUIIbHAS TPEYTrOJIbHAS MUPAMUIA U TPABUIIbHBIN
Terpadip; KyO. [IpeacraBienue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.

CummMmeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU. DJIEMEHTHl CAMMETPUHU B MUpAMUIaX, MapajijieienuIeiax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Brruncnenue 37eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AUMaroHaju, yIbl.
[Tnomanp 60KOBOM MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH MPSIMON MPU3MBI,
IJI0LIAb OCHOBAHMM, TeOpeMa 0 OOKOBOW MOBEPXHOCTHU MPSIMOU MPU3MBI.
[1nomans 60KOBOW MOBEPXHOCTH U OBEPXHOCTH MPAaBUIIBHON TUPAMUIBI,
TeopeMa o IuIomaay yceu€HHou nupamusl. [lorstue 06 06béMe. OOBEM
UpaMU/Ibl, IPU3MBI.

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY MIIOIIAIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia BpaleHnus

[unuuaapuyeckas TOBEPXHOCTh, 00pa3yroNIue UINHIPUIECKON
MMOBEPXHOCTH, OCh IIWIMHAPUUECKON MOBEepXHOCTH. [{unuuap: ocHoBaHuUs U
OOKOBas MIOBEPXHOCTh, 00pA3yIOIIas M OCh; TUIOIA, OOKOBOM U ITOJTHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTb, 00pa3yIoline KOHUIECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU MOBepXHOCTU. KOHyC: OCHOBaHME U BepIIMHA, 00Opa3yromnias
U OCh; TUIOIIA/Ib OOKOBOM M MOJTHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC!
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMameTp; IIoIab MOBEPXHOCTU CPepHhl.
B3aumHuoe pacnonoxkenue chepsl U MITOCKOCTH; KacaTeabHas TIIOCKOCTh K cdepe;
IJI0Ia/1b ChEepHl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KomOunaiuu ten BpalieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK,
OTMCAHHBIA OKOJIO chepsl; cepa, BMUCaHHAS] B MHOTOTPAHHUK, UITU TEJIO
BpAaIlCHUS.

[Tonsarue 06 06béMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00béMe
MPSIMOYTOJILHOTO Mapaliieienumnea u ciaeAcTBus u3 He€. O0bEM IIMH/PA,
KoHyca. O0OBEM 11apa U 1ioaab cQepol.

[Tono6nbIe Tena B nmpocTpancTBe. COOTHOMICHUS MEXAY ILIOIIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus nunuHApa (mapajiesbHO U NEPHEHAUKYJIIPHO OCH), CEUCHUS
KOHYca (MapajuieIbHOe OCHOBAHUIO U MPOXO/IAIEE YePE3 BEPIIUHY ), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B ipocTpaHcTBe. COKEHHE U BEIUYUTAHUE BEKTOPOB.
YMHO)KeHHEe BEKTOpa Ha yucio. PaznokeHue BeKTopa mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuio mapauienenunena. Pemenue 3agay, CBI3aHHBIX C
NpUMEHEHUEM TIPaBWII JIEHCTBUI ¢ BekTopaMu. [IpsimoyroibHas cucrema



KOOpJuHAT B npoctpancTBe. Koopaunatel Bekropa. [Ipocreimue 3anauu B
KOOpAMHATaX. YToa Mexay BekropaMu. CKalipHOE MTPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsiMbIMH U TJIOCKOCTSIMUA. KOOpIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



INNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS IPOrpaMMbl y4eOHOTO MpeIMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO IPAKIAHCKON MO3UIIMH 00YYAIOIIErocs Kak akTHBHOTO
Y OTBETCTBEHHOT'O YJI€HA POCCUICKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTY], SBICHHM,
MPOLIeTyp TPAKIAHCKOTO 00111ecTBa (BBIOOPHI, OMIPOCHI U TP.), YMEHUEM
B3aMMOJIEMCTBOBATH C COL[MAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(YHKIUSMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHUICKON IPaskIaHCKON MICHTUYHOCTH, YBAKCHHS
K POLIIJIOMY U HACTOSILLIEMY POCCUMCKON MaTeMaTHUKH, IEHHOCTHBIM OTHOLLIEHUEM
K JJOCTHKEHHSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTeMaTU4EeCKON
IIKOJIBI, K UCITOJIb30BAHMIO ATHX JIOCTHXKEHUN B APYTUX HAYKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPOA;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS,
CBSI3aHHOT'O C IPAKTUYECKUM IMPUMEHEHUEM JTIOCTHXKEHUM HAYKU U AEATEIIbHOCTHIO
y4€HOr0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOIO OyAyIIETO.

JcTeTn4ecKoe BOCIMTAHMe:

3CTETUYECKUM OTHOLICHUEM K MUY, BKIIFOUAsk 3CTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1au, PEIICHUH, PACCYKICHHI;
BOCIIPUMMYHMBOCTBIO K MAaTEMaTUYECKUM aCIIeKTaM Pa3jWYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMHPOBAHHOCTHIO YMEHUS MMPUMEHSATh MAaTEMATHUECKIE 3HAHUS B
MHTEpecax 3JI0pPOBOro U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3/I0POBBIO (37I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHHI U
OTJIbIXa, PeryJsipHas pU3nyeckast aKTUBHOCTH); (PU3HMUECKOTO
COBEPIICHCTBOBAHUSI, TP 3AHATHUSIX CIIOPTUBHO-030POBUTEIBHOMN
NEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM LIEHHOCTH TPYJI0JIFO0US; HHTEPECOM K
pa3nTuIHBIM c(hepaM MPoPeCCHOHATLHON ACITEIIBHOCTH, CBI3aHHBIM C
MaTeMaTUKON U € MPUIIOKEHUSIMU, YMEHHEM COBEPIIAaTh OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TIIAHbL;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHIECKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MIPOTSHKEHUU BCEH )KM3HH; TOTOBHOCTHIO K aKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpMHUPOBAHHOCTHIO PKOJOTHUECKOMN KYIbTYpPhl, TOHUMAHUEM BIISHHS
COIMATbHO-2KOHOMHUYECKHX MPOIECCOB Ha COCTOSIHUE TIPUPOTHOMN U COITUATBHOMN
Cpe/bl, OCO3HAHHEM TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPpoOIieM;
OpUEHTAalluel Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU JIJISl PEIICHUs 3a/1a4 B
00J1aCTH OKPY XKaIOIIeH cpeIpl, IIIaHUPOBAHUS MOCTYIIKOB U OIICHKH MX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOopMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM IMPAKTUKH, IOHUMaHUEM
MaTeMaTHYECKON HAyKH Kak cephbl 4eJIOBEUECKOM JIEeSITEIbHOCTH, ITANOB €€
Pa3BUTHS U 3HAYUMOCTH JJISl PA3BUTHS IUBWIM3ALIMK; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MaTEMAaTHUYECKON KyJIbTypOU KaK CpeJICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO U UCCIIEA0BATEIBCKYIO JEATEIHbHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUSI IPOTPAMMBI Y4eOHOTO MpeaMeTa
«Maremartnkay XapakTepu3yIoTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
HO3HABAMETbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1) Yuusepcanvnvie noznasamenwvnuie oeiicmsus, obecneuusaiom
Gopmuposarue 6a308b1X KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCSL (0CBOEHUE
Memo008 NO3ZHAHUS OKPYHCAIOUIe20 MUPA; NPUMEHEHUE I0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATUIECKUX
00BEKTOB, MOHATUH, OTHOIIEHUN MEX 1y TOHITHAMU; (HOPMYITUPOBAThH
OTIpe/ICIICHHS TIOHSATHI, YCTaHABIINBATh CYIICCTBEHHBIN MPU3HAK
KJaccu(uKaIm, OCHOBaHHMS Jis 000OIICHHS M CPABHEHHUSI, KPUTEPUN
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKACHUS:
YTBEPAUTEIBHBIC U OTPUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIIIHCE;
YCIJIOBHBIE;

e BBIABIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTUBOpeYHs B haKkTax, JaHHBIX, HAOTIOJICHUSAX U YTBEPKIACHUSX;



npeuiaratb KpUTEPUU U1 BBISIBIICHHS 3aKOHOMEPHOCTEN U
MPOTUBOPEUNH;

e JIeJaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHYECKHUX
YTBEPKIAEHUM (MIPSMbIE U OT IPOTHUBHOTI'O), BEICTPAUBATh apT'yMEHTAIIUIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IbI;

e BbIOMpATH c1IOCOO pelieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIleHUs, BEIOMpPATh HanboJiee MOAXOAAIINMN ¢ yUETOM
CaMOCTOATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabcKne 1eiicTBUA:

e HCIIOJB30BaTh BOIPOCHI KAK UCCIIEIOBATENBCKAN HHCTPYMEHT ITO3HAHMS;
bopMyIMpOBaTh BONPOCH, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOdIEMYy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (P OPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHUE;

e TIPOBOJUTH CAMOCTOSITENIBHO CIIIAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAHME 110 YCTAHOBJIEHHUIO OCOOCHHOCTENH MaTeMaTUYECKOTrO
00BEKTa, SBJICHHUS, MTPOLIECCA, BHISBICHUIO 3aBUCUMOCTEN MEXKITY
00BEKTaMH, SBJICHUSIMH, IPOLIECCAMU;

e CaMOCTOSITENILHO (OpMYIHMPOBATH 000OIIEHHUS U BBIBOABI IO Pe3yJIbTaTam
MPOBENEHHOTO HAOIIOJICHUS, UCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHUE MPOLECCA, @ TAKKE BbIIBUTAThH
IIPEATOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH JAePUIUTH HHDOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJII OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]auH;

e BBIOMpATh HHPOPMAIIHMIO U3 UICTOYHUKOB PA3TMYHBIX TUIIOB,
aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH UHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpHUpOBaTh UH(OPMALIHIO, IPEICTABIATE €€ B Pa3IUUYHbIX (OpMaX,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIEHUBATH HAJIEKHOCTH HH(POPMAIIMH 10 CAMOCTOATEIHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvuvie KommyHukamugnwie oeticmeus, 00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIPUHUMATh U OPMYIUPOBATH CYKIACHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 11O
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 00CYXI€HHU 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbl, pelaeMoil 3a1a4u, BbICKa3bIBATh UJEH, HALICJICHHbIE HAa TOUCK
PELICHMS]; COMIOCTABIIATh CBOU CYKJIEHUS C CYKJICHUSMU IPYTUX
YYACTHHKOB AMAJIOTa, 0OHAPYKUBATh PA3IMYHUE U CXOJICTBO MO3ULUI; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
IPEJICTaBIISITh PE3YJIbTAThl PEIICHUS 33aJa4l, IKCIIEPUMEHTA,
MCCJIeI0BAHMUSI, POEKTA; CAMOCTOSITENIbHO BIOUpATh (hopmaT
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U
WHIUBUTyJIbHON PaOOThI MPU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOM JIeATEIIbHOCTH, MJIAHUPOBATH OPraHU3aI[MI0 COBMECTHOM
paboThI, paclpeessaTh BUIBI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CykAeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ UHBIC); BBITIOJHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YWICHAMH KOMAaH/IbI;
OLICHMBATh KaY€CTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSL.

3) Vuusepcanvnvie pecynamuensie oelicmsus, obecneyugarom
Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJICTh HaBbIKAMHU IMO3HABATEIILHOM pedieKCun Kak OCO3HaHUs
COBEPIIAEMBIX JACHCTBUN U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YIBTATOB;
BJIAJICTh CIIOCO0AMHM CaMOIMIPOBEPKH, CAMOKOHTPOJIS IIporiecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3aauu;

MPEBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOBHUKHYTH MPU PEIICHUU
3a71a4i, BHOCUTh KOPPEKTUBHI B JICATEILHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM, OOBSICHATD
IIPUYUHBI JOCTHKECHUS WU HEJOCTHKEHUS PE3YJIbTaTOB EATEIILHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MNOHATUAMHU: TOUYKA, IPsIMAasi, TUIOCKOCTb.

[IpumMeHsATh aKCMOMBI CTEPEOMETPHUU U CIIECTBUS U3 HUX MIPU PEILIEHUN
reOMETPUYECKUX 3a]a4.

OnepupoBath MNOHATUSMU: MAPATIIETBHOCTh U MEPIIEHIUKYIISIPHOCTD MPSMBbIX
Y IJIOCKOCTEHN.

KnaccuduimpoaTs B3auMHOE paciooKEeHUE MPSAMBIX U TIIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBath MOHATUSMU: IBYTPAHHBIN YroJl, TPaHU JBYTPAHHOTO yTJa,
pedpo ABYTPaHHOTO YIJIa; TMHEHHBIN yroJl AByTPaHHOrO yIiia; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OneprpoBaTh MOHATUSIMHU: MHOTOI'PAHHUK, BBITYKJIbIA U HEBBITYKJIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IUpaMuaa; Mpu3ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccuguimpoBaTs MHOTOTpaHHUKH, BEIOUpAsi OCHOBAHUS JJIs
KJaccuuKauu (BbIMYKJIbIE M HEBBIIYKJIbIE MHOTOTPAHHUKH; MPAaBUIIbHbBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenuIeabl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh ceueHrs MHOTOTPAHHUKOB METOOM CJIEI0B, BBITIOJIHSTh
(BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaX0X/AI€HNE T€OMETPUYECKUX BEJIMUYMH 10 00pa3liaM Wiu
NIrOpUTMaM, MMPUMEHSS U3BECTHBIE AHATUTUYECKUE METO/IbI IIPU PELICHUN
CTaHAAPTHBIX MATEMATUYECKHX 3aJ1a4 Ha BBIUMCIICHUE PACCTOSHUNA MEXKITY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 INTIOCKOCTH, MEXKTY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUYECKHUX BETMYUH MO 00pa3iiam Hin
QIrOpUTMAaM, IPUMEHSSI U3BECTHBIE AHAIIUTUYECKHE METO/IbI IIPU PELICHUN
CTaHJIAPTHBIX MAaTEMaTHUECKUX 3aa4 Ha BBIYUCIICHUE YTJIIOB MEXKIY
CKPEILMBAIOIUMUCS TPSIMBIMHU, MEKIY MPSIMON U TNIOCKOCTHIO, MEXKIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IITOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuja) ¢ IpUMeHeHueM (GopMyJI; BBIYUCISATh COOTHOILLIEHUS MEXKIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATUAMHA: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTs reoMeTpuueckue (HakThl s PeHICHHUs] CTEPEOMETPUUECKUX
3aJ1a4, PEAIO0JIararoluX HECKOJIBKO [Iar0oB PEMIEHUs, €CJIH YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

IIpuMeHsTh pOCTENIINE TPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAaHUS HA PAKTUKE: aHAJIM3UPOBATh PEAIbHBIC
CUTyallU U IPUMEHATh U3YyUYEHHBIE IIOHATHS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMAaTUYECKU C(POPMYJINPOBAHHON NMPOOIEMBbI, MOJEIUPOBATh PEalIbHbIE
CUTyallMt Ha A3bIKE T€OMETPUU, UCCIEN0BATH IOCTPOEHHBIE MOJIEIIH C
HCIT0JIb30BAaHUEM T€OMETPUYECKUX MOHITHI U TEOPEM, arapaTa aiareopsl; pemarb
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBath NOHATUSAMHU: IWJIMHIPUYECKAs TOBEPXHOCTh, 00pa3yroume
HWIMHAPUYECKON TOBEPXHOCTH; LIWJIMH/IP; KOHUYECKask IOBEPXHOCTb,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimposaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBath MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAHHUE CErMEHTA, BBICOTA
CErMEHTA; I1apOBOM CJIOM, OCHOBAaHME LIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Borancnsate 00bEMBI U ITOIIAIN TOBEPXHOCTEH TE BpaICHHS,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (pOpMyI.

OmneprpoBaTh NOHATUSIMH: MHOTOI'PaHHUK, BIIUCAHHBIN B cepy U
ONMMCAHHBINA 0KOJIO cepsl; cepa, BIUCAHHASI B MHOTOTPAHHUK UJTU TEJIO
BpalICHUS.

BbraucnsaTh COOTHOIIEHHS MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMu
MOI00HBIX TEI.



N3o6paxarh udyyaembie GUTYpHl OT PYKH U C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, MHTEPIPETUPOBATH U MTPEOOPa30BbIBATH HHPOPMALIIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTABICHHYIO Ha YepTexkax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOnHATH 1eUCTBUA CIIOKEHU BEKTOPOB, BHIYMTAHUS BEKTOPOB U
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpuMeHATh NpaBUiIo napajuleenunesaa.

OnepupoBaTh MOHATUAMH: T€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpPaMH, CKaJsIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

Haxoaute cymMMy BEKTOPOB M MPOU3BEICHNUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMU, CKAIIPHOE NIPOU3BEACHUE, PACKIIAAbIBATh BEKTOP 110 IBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reoMeTpuyecKre (PAKTHI ISl pEIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOoIAraloiuX HECKOIbKO IAroB PEIICHUS, €CIIU YCIOBHS IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewmats npocreiinme reoMeTpuYECKHUE 3a1a4M Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemars 3a1a4n Ha JOKA3aTENBCTBO MATEMATUYECKUX OTHOLIECHUN U
HaX0>KJIEHUE T€OMETPUUECKUX BEJIMUMH 0 00pa3liaM WK alropuTMaM, NpUMeEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

IIprMeHsTh MpOCTENIINE TPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAaHUS HA PAKTUKE: aHAJIM3UPOBATh PEAIbHBIC
CUTyalWU U IPUMEHATh U3YyUYEHHBIE IIOHATHS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMAaTUYECKU CPOPMYIIMPOBAHHOMN MPOOIEMBbI, MOJEIUPOBATh PEaJIbHbIE
CUTyallMt Ha A3bIKE T€OMETPUU, UCCIEN0BATH IOCTPOEHHBIE MOJIEIIH C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, alapaTa anreopsl; pemarb
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmorexa [JOK
! Baenierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 1 1 bubnuorexa [JOK
[TapannenbHOCTh NMPSAMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IlepneHquKyISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
4 VYrisl MeXy NPSMBIMU U INIOCKOCTSMH 10 1 hits://m_edsoo.r/1 €209e37
Bbu6mmoreka [JOK
> MrororpanHHuiH t ! https://m.edsoo.ru/1¢209e37
" bubnuorexa [JOK
6 OOBEME MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEeUueHHUs], pACCTOSIHUS U YTJIb 4 1 bubamorexa [IOK
P ' s Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 5 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HaumeHoBaHue pa3jaesioB U TeM nuppoBbIe
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Bbubnuorexa [JOK
! Tena Bpareris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 O0BEub Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [IOK
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06061IeHNE, 7 | bubnuotexa [JOK
cucTeMaTu3anug 3HaHUuU https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Hdara undgposbie
Tema ypoka Konrpoiasbnsie | IIpakTnuecku
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIE OHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuna
M300paKeHHS HA PUCYHKAX: 1 bubmmorexa [IOK
p pucy o https://m.edsoo.ru/aecc77¢cd
M300pakeHHs TUIOCKOCTEH,
MapajuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
ITonsTHsA: nepecekaronuecs
IUIOCKOCTH, IEPECEKAOIINECS IIPSAMAast 1 bubmmorexa [IOK
- 1P P https://m.eds00.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsiTus: nepecekaroniuecs
IJTIOCKOCTH, MEPECEKAIOIIUECS MpsIMast 1 bubmmorexa [JOK
> 1P P https://m.edsoo.ru/db685¢73
U TJIOCKOCTh
3HaKOMCTBO C MHOTOI'pPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuoreka IIOK
PHUCYHKaX, Ha NPOECKIHOHHBIX https://m.edsoo.ru/a6395%ed
yepTexax
HavanbsHbie cBeneHus 0 KyOe u
nUpamMuze, uX pa3BEPTKU U MOJEITH 1 bubmmorexa I[JOK
PAMILIE, % pashep ' https:/m.edsoo.r/b30dff38
CeueHuss MHOTOTPaHHUKOB
HauanpHabie cBeieHns 0 Kyoe u 1 bu6mmoreka [JOK




MUpaMujIe, UX pa3BEPTKU U MOJIETH.
CeueHusi MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

ITousiTHE 00 AKCUOMATUYECKOM

bu6morexa [JOK

7 HOCTPOEHUU CTEPEOMETPHUN: AaKCUOMEI
P p ™ https://m.edsoo.ru/0cc5cdfe
CTEPEOMETPHUH U CIICICTBHS U3 HUX
ITousTie 00 aKCHOMATHYECKOM
8 0oCTpoOE cTeEpEOME aKCHO bubmnorexa [IOK
HOCTPOEHUH CT METPUU; aKCUOMBI
P P ™ https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CJICJICTBUS U3 HUX
[TousTie 00 aKCHOMATHYECKOM
9 0CTpOE cTepeoMe aKCHUo bubmmorexa [IOK
HOCTPOEHUH CT METPUU:; aKCUOMBI
p p P https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUU U CIIEJICTBUS U3 HUX
[ToHrsATHE 00 aKCHOMATHUYECKOM
10 0CTpOE cTeEpEOME aKCHUo bubmmorexa TIOK
HOCTPOEHUH CT METPUU: HOMEI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
B3anmHoe pacnosniokeHue npsiMbIX B
1 IIPOCTPAHCTBE: IEpeCeKaroIuecs, bubnuoreka [JOK
napajuielibHbIE U CKPEIMBAIOLINECS https://m.edsoo.ru/1a252016
psiMble
[TapanneasHOCTh NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
12 napajuiejIbHBIE IPSIMBIE B bubmorexa LOK
p p . https://m.edsoo.1ru/93ad36b3
MPOCTPAHCTBE; MapaLICIIbHOCTh TPEX
MPSIMBIX
[TapanneasHOCTh NPAMBIX U
13 IJIOCKOCTEW B TPOCTPAHCTBE: bubnuorexa [JOK
[TapannensHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ COHanpaBIEHHBIMA bu6mmoreka [JOK




CTOPOHAMU https://m.edso00.ru/9f4071b9
15 VYroa Mexay npsSMbIMHU B bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
[TapamienbHOCTb INIOCKOCTEH: bubnuoreka IIOK
17
[apajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18{255
18 CBoiicTBa napasuieNibHbIX TIOCKOCTEN Bubmmorexa [JOK
p https://m.edsoo.ru/e504d656
[Ipocreiinne npocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTU: TETPad bubnmorexa LOK
yp - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnesa
bu6mmoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 IT i
OCTPOCHHE CEHEHIH https://m.edsoo.ru/ec26feSd
KonTponbnas pabota mo teme
2 "[IpsimMble U TUIOCKOCTH B bubnuoreka LIOK
npocrpaHctse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IJI0CKOCTE"
[TepieHAMKYASAPHOCTD MPSAMOUN U
23 HJI(F))CKO(;[’I[I/I'}II'IG I;'ICH UK IJ)'IH HbIE bubmmorexa [JOK
- MCPHICHANKY AP https://m.edsoo.ru/b19f6asd
MpsIMbIE B TPOCTPAHCTBE
24 [IpsiMble napasienbHbie U bubnuoreka [JOK
MEPIIEHIUKYJIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsimMble mapasnienbHble U bubnuoreka [JOK
MEPIIEHIUKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubmuorexa [JOK




HpHMOﬁ H IIIIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHIuKyJISpHOCTH bubnuoreka LIOK
MPSMON U MIIOCKOCTH https://m.edsoo.1u/79165d15
73 Teopema o npsmoin bubnuoreka LIOK
MEPIECHINKYISIPHOMN TIIOCKOCTH https://m.eds00.1u/635¢5087
29 Teopema o npsmon bubnuoreka IIOK
NEPHEHANKYJISPHOHU IIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuoreka [IOK
NEePIEHAUKYISIPHOHN IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE:
31 a(i:TOHHI/IGYOT IT)quI/I 0 TUIOCKOCTH bu6morexa TIOK
p il ’ https://m.edsoo.ru/33¢477d3
paccTostHUE OT NPSIMOM A0 MIOCKOCTH
[lepnienuKyIsIp ¥ HAKJIOHHBIE:
32 anCTOﬂHI/IeyOT IT)quI/I 0 TTOCKOCTH bubmmorera [TOK
p fl ’ https://m.edsoo.ru/66fefadd
paccTostHUE OT MPSIMOM A0 MJIOCKOCTH
[lepnienguKysip U HaKJIOHHBIE:
33 a(]:QCTos{HHeYOT IT)quI/I 0 IJIOCKOCTHU buommorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IPSIMOM /10 TUIOCKOCTH
[lepnienauKyIsip U HAKJIOHHBIE:
34 aCIz:TOHHI/IeyOT I;OHKI/I 0 TUIOCKOCTH bubmmorexa [IOK
p ? ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOM /10 TUIOCKOCTH
15 VYTibl B IPOCTPAHCTBE: YIOJI MEXKILY bubmuorexa [JOK
MPSIMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHbIN yTOJ, JUHEHHBINA YO bubmuorexa [JOK
IBYTPAHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN yToJI, TMHEHHBIA YOI bubnmoreka [[OK

JIBYTPaHHOIO yria

https://m.edsoo.ru/c7¢777ed




[lepnieHIUKYISIPHOCTD MIIOCKOCTEH:

bu6mmoreka [JOK

38
HpH3HAK H?pneHﬂHKynﬂpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[TepieHAMKYASAPHOCTD IIOCKOCTEI:
39 IPHU3HAK NEPIECHINKYIIPHOCTH IBYX bubmorexa LOK
p vp AHIY D ABY https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEMN
[lepneHqUKyISIPHOCTD IIJIOCKOCTEMN:
40 OpHU3HAK NEPIEHIUKYIIPHOCTH IABYX bubmorexa [IOK
p vp JHKY AP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpEX MEPHECHIUKYIIIPAX bubnmorexa LHOK
P p p JKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHECHIUKYIIIPAX bubmorexa LOK
P P p JHKYIAD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MePIEHTUKYIIIPAX bubmmorexa TIOK
P R p JHKYTIAD https://m.eds00.1u/9f246736
KoHnTtponbHas paboTta 1mo Temam
44 "[leprieHIUKYIPHOCTD NPAMBIX U bubmuorexa [JOK
miockocte" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TJIOCKOCTAMM"
[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE
3JIEMEHTBl MHOTOT'pAaHHUKA,
45 BBINYKJIBIE U HEBBLITYKIILIE bubmorexa LIOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; IIpsMas 1 bubnmoreka [[OK

HAKJIOHHAas IMIPU3MBEIL; OokxoBas u
ITOJIHAsA IMOBEPXHOCTH IIPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenunen, TpSIMOYTOJIbHBIH

bub6mmoreka [JOK

47 napasuiesienuIe]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuja,
IPaHU U OCHOBAHUE TUPAMUJIBL;
48 O0KOBas U MOJHAas TOBEPXHOCTh bubnmorexa [IOK
. https://m.edsoo.ru/tblcd0as
MMpaMUbl; IPABWIbHAS U yCEUEHHAsS
nupamMua
[IpaBriIbHBIE MHOTOI'PAaHHUKH:
MOHSITUE MTPABUIILHOTO

49 MHOT'OI'PAHHMKA; NTPAaBUJIbHAS [TPU3MaA bubnuoreka [IOK
U IIpaBUJIbHAS IUPaMUIA; IPABUIbHAS https://m.eds00.ru/074c8865
TpeyrojbHasi MMpaMuaa u
MIPaBUIIBHBIN TETpa’p; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTPaHHHUKAX: OKTadp, bubmmorexa LHOK

https://m.edsoo.ru/a0fddSbf
NOJeKa’Ap U UKOCASP.
CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOUKH,

51 MPSIMOM, TNIOCKOCTU. DJIEMEHTbI bubnuoreka LIOK
CUMMETPHUH B IUPpAMUIAX, https://m.edsoo.ru/b9e777d9
napajuiesienumne1ax, NpaBuiIbHbIX
MHOTOTpaHHHUKaX
Brruncnenue 31eMeHTOB

52 MHOTOTPAaHHHUKOB: pEOpa, TuaroHam, bubmmorexa LIOK

https://m.edsoo.ru/6¢cdbecef
YTJIbI
53 [Tnomanb 60KOBOM MOBEPXHOCTH H bu6mmoreka [JOK

IIOJIHOY ITOBEPXHOCTH IIPSMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopemMa 0 OOKOBO MMOBEPXHOCTH

https://m.edsoo.ru/37d84157




MPSIMON TIPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H

ITOBEPXHOCTH ITPaBUIIbHOMN

bu6morexa [JOK

>4 HHpaMHf[H’ feopema o HHOH{aHH . https://m.edso00.ru/5603e¢30b
OO0KOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI
55 KonTponbhas pabota no teme bubnuoreka LIOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
IT
36 onsTHeE 06 00HEME https://m.edsoo.ru/7ad0020b
) bubmuoreka [JOK
37 OObEM mHpaMuL! https://m.eds00.ru/235171b3
, bubnuorexa [JOK
38 OOBEM mipam e https://m.edsoo.ru/f47dfefd
, bubmuorexa [JOK
39 OOBEM mupavu/ip! https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OOBEM mupavu/Ip: https://m.edsoo.ru/2faadc3f
bubmuoreka [{OK
61 O0BEM pU3MBI https://m.eds00.ru/7985360
8
, bubnuorexa [JOK
62 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 O0BEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KoHnTtponbHas paborta 1mo teme bu6nuoreka [IOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEeHME, 0000IIEHNE bu6mmoreka [JOK




CUCTEeMaTH3allls 3HAHUH.
[TocTpoenue ceuenuii B
MHOTOTPaHHHKE

https://m.edsoo.ru/098bedad

[ToBTOpenme, 0600mEeHNEe
cucTeMaTHu3aus 3HaHUil.

66 Beluucnenue pacctosHuN: MEXy 1 bubnmoreka [JOK
JBYMsI TOYKaMH, OT TOYKH JI0 IIPSIMOIA, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXTY
CKpELIMBAIOIIUMHUCS NPSIMBIMU
bu6mmoreka [JOK
67 Hrorosas koHTpoLHAT padoTa ! https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 06061IeHNE
CUCTEMaTHU3ALMs 3HAHUM.
Beruucnenue yrios: Mexy
68 CKpEUIMBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa LOK
. https://m.eds00.1ru/56765¢8b
MEXIy MPSMOM U IUIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

KoanuyectBo yacos DJIEKTPOHHBIE
Ne Hara ungposbie
Tema ypoka Konrtpoasubie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTeJibHbIE
padoThI e padoThI
pecypchbl
Cdepa u map: neHTp, paguyc,

1 MaMeTp; TUIOMIAh TOBEPXHOCTH 1 bubmorexa LHOK
A P tan p https://m.eds00.ru/0341bc2b
cdepsl
Bzanmnoe pacnonoxxenue chepsl u

bu6mmoreka [JOK
2 TUTOCKOCTH; KacaTelbHas TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; momaas chepbl
N3o0pakenue cdepsl, mapa Ha bubnuoreka [IOK

3 1
miockoct. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[Humuaapryeckas TOBEPXHOCTD,

4 oOpa3yronye HUIHHIPHIECKON | bubmuorexa [JOK
MMOBEPXHOCTH, OCh LIUJIMHIPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBAS

5 MOBEPXHOCTh, 00pa3yIolas u oCh; | bubnmoreka [JOK
TJI01a b OOKOBOM U TTOJTHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o0pakenue mumHIpa Ha
IockocTH. Pa3BépTka mumuHpa.

6 CeueHus TN, pa (HJ‘IOCKOCTII:IO 1 bubmmorexa [JOK

1 N AP ’ https://m.edsoo.ru/016e25eb
napajuIeTIbHOW HITH
MEePIEHANKYJISIPHONH OCH IMJIMH]IPA)
7 Konunueckast moBepXHOCTb, 1 bubnuorexa [JOK




o0pa3yronire KOHUIeCKOn
MOBEPXHOCTH, OCh U BepLINHA
KOHUYECKOW MOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHUe 1 BepIInHa,

8 00pasyromas ¥ OCh; IJIOMIA b bubmorexa [TOK
pasy _ B i e https://m.edso0.ru/897dd3b2
OOKOBOM U TOJTHOW MTOBEPXHOCTH
VY ceu€HHbIil KOHYC: 00pa3yroIre u
9 BBICOTA; OCHOBaIi,I/ISI u gOKZBaSI bubmmorexa LHOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3006paxeHne KoHyca Ha
m1ockocTy. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTBIO, bubnnoreka [JOK

10 9
MapaJUIeIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSAIIEH Yepe3
BEPILUHY)

1 KoMmOunanus ten BpamieHus u bu6mmoreka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, OIKUCAHHBIN OKOJIO

12 cdepsl; chepa, BMcaHHas B bubnuoreka LIOK
MHOTOTPaHHUK UJIU B TEJIO https://m.edsoo.ru/0b136158
BpallleHus

13 [Tonsarue 06 00bEMe. OCHOBHEIS bubmuorexa [JOK
CBOKCTBa 00OBEMOB Tell https://m.eds00.ru/26a03fb7

N bu6mmoreka [JOK
14 06
PEM HILIHHIDA, KOHyCa https://m.edso00.1ru/5513d87b
N bubmuoreka [{OK
15 O0BEM 11apa 1 Iomaas chepsl
P mank chep https://m.edsoo.ru/d189bde2
16 [TonoOHbIE TeNa B MPOCTPAHCTBE. bubnmoreka [JOK




COOTHOIIIEHUS MEX/TY TUIOINAIIMHU
MOBEPXHOCTEH, 00BEMaMH
MOOOOHBIX TEN

https://m.edsoo.ru/810cfleb

17 Kontponbhas pabota no tTemam bubnmoreka [[OK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 BekTop Ha IJI0CKOCTH U B bubnuorexka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno)xeHue ¥ BBIYUTAaHUE BEKTOPOB bubmmorexa [JOK
P https://m.edsoo.ru/23f41089
20 YMHOKEHUE BEKTOpa Ha YUCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa 1o Tpém
21 HEKOMIUJIAHAPHBIM BEKTOpaM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenune 3amad, CBSI3aHHBIX C
22 MIPUMEHEHUEM MPABUII AEHUCTBHI C bubmmorexa [JOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopauaaTHO-BEKTOPHBII METO
23 I I/Ip CLIECHNUU FGOMG’I[) WUYECKUX bubmmorexa [IOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronbHas cuctema
24 KOOpPJIMHAT B MPOCTPAHCTBE. bu6nuoreka [JOK
Koopaunats! Bexropa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/layu B KOOpJAMHATAX
)5 VYron Mexay BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ IPOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruucnenue yrioB Mexy bubnmoreka [JOK

MMPAMBIMHA U TINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e




Kontponbhas pabota no teme

27 "BekTopsl 1 KOOpINHATHI B 1 bubmorexa [OK
p " PA https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpEeHmE, 0600IIEHUE U

73 cucreMaTtu3aius 3HaHuii. OCHOBHBIE | bubnuorexa [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPHUH
[ToBTOpenue, 0600IIEHUE U

29 cucteMarusanusa 3HaHuil. OCHOBHBIE | bu6nmoreka [JOK
burypsl, GaKThl, TECOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPHUH
[ToBTOpeHue, 0600IIEHUE U

30 cHUCTeMaTH3aIvs 3HaHWi. 3a1aun | bubmuoreka [{OK
IUIAHUMETPUN U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHme, 06001IeHUE U

31 cHUCTeMaTH3aIvs 3HaHWH. 3a/1aun | bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHwue, 06001IeHUE U

1 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnoreka [JOK
¢burypsl, ¢pakTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [JOK
33 nu 0 1
TOTOBAR KORTpOILHAZ pabota https://m.edsoo.ru/ec24dfc2
14 [ToBTOpeHue, 060061IeHUE U 1 bubnnoreka [JOK

cUCTEMAaTU3alug 3HAaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Maremartuka: aﬂre6pa M Ha4dajla MaTCMAaTUYCCKOI'o aHajin3a, rcOMCTpPUs.

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.,
AxnmonepHoe obmiectBo «M3aatensctBo «lIpocBenienne»

METOANUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
Maremaruka. ['eometpusi. Metonnueckue pekomenaanuu. 10-11 kmaccer

K MPEIMETHOM JIMHUM YYEOHUKOB 10 T€OMETPUHU
JI. C. AtanacsiHa, B. @. byry3osa, C. b. Kagomiesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

PDIII, 1IOK
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