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PaGouast mporpamMmma pazpaboTaHo B COOTBETCTBHH C:

@denepanbHpiM _3akoHOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B
Poccuiickon @enepauumy;

[TopsimkoM opraHu3alliyi U OCYIIECTBICHUSI 00pa30BaTEIbLHON JIESITEIBLHOCTHU 1O
OCHOBHBIM  00111€00pa30oBaTeIbHBIM  MporpaMmMaM —  00pa30BaTeIbHBIM
nporpaMmaM HayajlbHOrO OOIIEero, OCHOBHOI'O OOIIEro M CPEeaHEro OOUIEro
oOpa3zoBaHus;

dbeneparbHBIM TOCYIapCTBEHHBIM O00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmiero obpa3oBaHus, yTB. npukazoM MuHoopHayku Poccum ot 17.05.2012 No
413 (manee — PI'OC COO);

benepanbHOl 00pa3oBaTEILHON MPOrPaMMOI CpeHEero 00IIero oopa3oBaHUs,
yTB. IpukazoM MunnpocsernieHus Poccun ot 18.05.2023 Ne 371,

noJioxkeHueM o pabouux nporpammax MBOY «Cpennsist o0uieoOpazoBarenbHas
IIKOJa C YrayOJIEHHBIM U3YyYEHUEM OTAEIbHBIX MpeaMeTOB Ne 38,
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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «l'eomeTpus» 6a3oBOro ypoBHs AJis
oOygarormuxcst 10 —11 «kmaccoB pa3paborana Ha ocHOBe DeaepanbHOTO
roCyZIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJIapTa CPEAHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHMIO, W TPAIUIUKA POCCUKUCKOTO 0Opa30BaHUS.
Peanusamus mporpammbl 00ecriedMBaeT OBIaIeHNE KIFOYEBBIMA KOMIICTCHIIMSIMH,
COCTAaBIISIIOIIMMH OCHOBY JJII CaMOpa3BUTHSL M HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca Te€OMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA IPAKTUYECKONW 3HAYMMOCTBIO METAIlPEIMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS TE€OMETPHH B HANpPaBICHUH JMYHOCTHOTO
pa3BuTHs oOydarommxcs, (OpMHpPOBaHUA (YHKIMOHAJIBHON MaTeMaTH4YeCKOU
IPaMOTHOCTH, U3YYCHHS APYTUX yU4eOHBIX AUCUMILINH. Pa3Butue y oOyuarommuxcs
NPaBUJIBHBIX MPEJICTABICHUNA O CYIIHOCTH M IMPOUCXOXKICHUH T€OMETPUYECKHX
abCTpaklMid, COOTHOLIEHUH PEATBHOTO M HJAEAJIBHOr0, XapakTepe OTpa)KeHUs
MaTeMaTUYeCKON HayKOMl SBJIE€HUI M TPOLECCOB pPEATBHOTO MHpa, MECTE
TE€OMETPHH B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHHUH M B TIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PCHHS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHHUS, HEOOXOAMMBIX [JIs aJanTalydd B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBisieTcst OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaKk Kak oOOeCleuyrMBaeT BO3MOKHOCTh H3y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOM HANpaBICHHOCTH, TAK U TYMaHUTAapPHOM.

Jlornueckoe MbllUIEHHE, (HOPMUPYEMOE MPU H3YYEHHH OO0YYarOUMMMCS
MOHATHIHBIX OCHOB T€OMETPHH U MTOCTPOCHHUH IIETIOYKU JTOTHUYECKHUX YTBEPIKIACHUN
B XOJI€ DEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBLIBHUTaTh M OMpPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIONIB3YIOTCS MPH PEIICHHWH 3a7ad eCTECTBEHHO-
HAYYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (pu3uKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCeX O00JacTSAX AESITEIbHOCTU ueioBeka. OpHeHTalus 4YeoBeKa BO BPEMEHU U
IOPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBHOrO ObITHA, (dopMa
OTpPaXEHMsI OKPY’KAIOLLEr0 MHpA, YCIOBHE YCIEIIHOIO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  JAeWcCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamu O0O0BEIMHSIET pa3Hble BUIAbl Y4eOHOH U TPYHOBOM JESITEIBHOCTH,
ABIISIETCA OAHUM U3 MPO(PECCHOHATHHO BAKHBIX KA4yeCTB, MOITOMY aKTyallbHa



3amaya (QopMuUpOBaHHUS y O0OyYalOUMXCS MPOCTPAHCTBEHHOT'O MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpA3HOTO MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AEITETLHOCTH TI0 MHOTUM HAIpPaBJICHHSIM.

Lens ocBoenuss mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 06az3oBOM
ypoBHE 00yueHuss — o00meo0pa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOydJaroruxcsi ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH  MPUOOpETeHHS U
WCIIOJIb30BAHUSA CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUI,
crenu@UUHBIX TEOMETPUHU, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHHST 00pa30oBaHus
0 CTIEIIMAIBHOCTSIM, HE CBA3aHHBIM C NMPUKIIAIHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE IpeJHAa3HAYEHA JIJIst
00y4aromuXxcsi CpeAHEH MIKObI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyIHEHUN
Ha YpOBHE OCHOBHOTO 001iero oopazoBanusi. Takum oOpa3om, oOydaronuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTHYECKHE YMEHHs, CBA3aHHbBIC
co cnenupuKoil TeoMeTpuu M HEoOXOoauMble M KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO OoJiee
rIIyOOKO, €CJIM B JallbHEWINEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATHHON JACSITETLHOCTH.

JlocTkeHHe 1eIM OCBOCHHS MPOrpaMMbl OOECTIeUMBAETCS peUICHHEM
COOTBETCTBYIOIIUX 3anad. [IpHOpUTeTHRIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTcs:

e (QopmMupoBaHue MpeACTaBICHUS O TEOMETPUHM KaK 4YacTH MHPOBOM

KyJIbTYPbl U OCO3HAHHE €€ B3aMMOCBS3H C OKPYKAIOLUIIM MUPOM;

e (QopmupoBaHue MpeACTaBICHUS O MHOTOTPAHHHMKAaX M TejaxX BpalleHUs
KaK O BaXHEHIIMX MaTeMaTHUYECKUX MOJENSX, MO3BOJISIONIMX OMKUCHIBATD
M M3y4aTh pa3HbIe SBICHUS OKPYIKAIOIIETO MHPA;

e (opMupoBaHME YMEHHS pACIO3HABaTh Ha 4YEPTEkKax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJa BPAICHHUS,

e OBJIaJICHUE METOJIaMHU PEIICHUA 33Ja4 Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSATHUSIMH O
MHOTOTpaHHUKaX U TeJaX BPAIlEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJEHUE  QJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3ajady;
dopmMupoBaHHE  YMEHHUS  TPOBOJUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJIeHHs B XOJI€ pELIEHUs CTEPEOMETPUYECKUX 3aJady W 3a7ad C
MPAKTUYECKUM COJICpKAHUEM;

e pa3BUTHE  UHTEIUICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronuxcsi, TMO3HABAaTEIbHOM  AKTUBHOCTH, HCCIEI0BATEIbCKUX
yYMEHUH, KPUTUIHOCTH MBIIILICHUS;

e (opmupoBanue (GyHKIMOHATBHON IPaMOTHOCTH, peJieBaHTHOM
TEOMETPUH: YMEHHE paclO3HaBaTh MPOSBICHUS TEOMETPUUYCCKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX



CUTYyallUsIX U TMPU U3YUYCHUU NPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUU U CO3JaBATh FEOMETPUUYECKHE MOJEIIH, IPUMEHATh OCBOECHHBIN
FEOMETPUYECKUN amnmapar ISl PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH IOJy4YECHHBIE PE3YJIBTATHI.

OTnnuuTeTbHON OCOOCHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIOUCHHE B KYPC
CTEpEOMETPUUA B HAYaJe €ro HU3y4YeHHs 3aJad, pPElaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U OTpe/IeIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JaJIbHEHILIEMY U3YYEHHUIO IIPEIMETA.

[Ipeanourenne oTaaETCs HATJISAAHO-KOHCTPYKTUBHOMY METOJy OOy4Y€HUs, TO
€CTh TEOPETHUYECKNE 3HAHMS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JIESITENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEIACTABIECHUUN Y
y4Jalquxcsa B Kypce€ CTEPEOMETPUM MPOBOAMUTCA 3a CUYET pELICHHMS 3a4a4 Ha
CO37laHUE€  MPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4 HAa  ONEpPUPOBAHHE
npocTpaHCTBEHHbIMU oOpazamu. Co3naHue oOpasza MHPOBOAUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHMUS.

OcHoBHBIE cozepKaTenbHble TMHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukm», «lIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTOpbI 1 KOOpAMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUU
pacmpenensercss HE TOJBKO MO COAEPkKATENbHBIM JMHUAM, HO U IO TOJaM
00yueHHUsI Ha YPOBHE CpeJIHEero o0Iero oopa3oBaHusl.

Copnepxxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUS paboueil mporpamMmbl, pachnpeieieéHHbBIM 10 TroaaM oOy4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIAJEHHE TE€OMETPUUCCKUMHU
MOHATUSAMHU U HaBBIKAMH OCYIIECTBIBIOCH MOCIEA0OBATENBHO U MOCTYNATEIbHO, C
coOJTt0/IeHeM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
oOIIyI0 CHUCTEMY T'€OMETPUYECKHX MPEJICTABICHUN OOYYaroIIUXCsl, PacIIupss U
yray0isast €, 00pasys MpoYHbIE MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IVIAHE

Ha u3yuenne reomerpum orBoaurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa roja ooydenus - 102 yueOHbIX yaca.



COJEPXXAHME YYEBHOI'O KYPCA
10 KIIACC

IIpsiMble ¥ VIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  TIOHATHS  cTepeoMeTpuH. Touka, TmpsAmas, IUIOCKOCTb,
npoctpancTBO. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHHM U CIICICTBUS U3 HUX.

B3anmHOE pacnosiokeHHe MNpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
napajuleJibHble M CKpelmuBaromuecs npsmele. [lapamiensHOCTs OPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: MAPAJUICIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAVIETBHOCTh TPEX MPSIMBIX; NAPAIUICIBHOCTh MPSIMOU Y TUIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YTOJd MEXIAy NpsSMBIMA B IIPOCTPAHCTBE.
[TapatenbHOCTH TJTIOCKOCTEM: MapayieIbHbIC IJIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTed. [lpocreilmne mnpocTpaHCTBEHHbIE (UTYpBl Ha
IUIOCKOCTH: TETPadp, Ky0, mapajiesienumnea; IoCTPOeHUE CEeYCHHIA.

[lepnieHIUKYIAPHOCT NPSAMOU U TUIOCKOCTH: NEPICHAUKYJIIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, IIPSMbBIE MapajuIeNIbHbIE W NEPIECHAUKYJSAPHbIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOH
NEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJ, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHAMKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNOpsAMOM A0  IUIOCKOCTH,  MpOEKUUs  (GUIypbl  Ha  IJIOCKOCTb.
IleprieHAMKYIAPHOCTh  IIOCKOCTEH: NIPU3HAK  IEPIECHIMKYJSIPHOCTH  ABYX
110cKocTer. Teopema o TpEX NEPIEHINKYIIAPaXx.

MHOrorpaHHuKH

[loHsiTHE MHOTOIpAaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHUKA, BBIITYKJIbIC
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: N-yronapHas
OpU3Ma; TPaHu U OCHOBAHUA MPU3MBL, IpsMasi U HAKJIOHHAs NPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. Ilupammpa: n-yronpHas nupamuza, TpaHu U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHU/IbI; TPaBUIIbHAS U
yceyéHHas mnupamMuaa. OJEMEHTbl Npu3Mbl W nupamuabl. I[IpaBunbHble
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUJIbHASA NpPU3MA U
NpaBUJIbHAS IMPAMHUIA; NPaBUJIbHAs TPEYroJibHas MNHUpaMuAa W IPaBUIIbHBIN
TeTpajap; KyO. IlpeacraBieHne O MNpaBUIBHBIX MHOIOTPAaHHUKAX: OKTadp,
nozeKaip u ukocarap. CedeHus MpU3Mbl U TUPAMUJIBIL.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOIA,
IUIOCKOCTH.  JJEMEHTBl CUMMETPMM B NHPAMUJAX, HapaJUielenuIenax,
IIPAaBUWIbHBIX MHOT'OI'PaHHUKAX.



Bbruncnenue 351€MEHTOB MHOTOTPaHHUKOB: pEéOpa, auaroHaiu, YIJIb.
[Inomanp OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH MPSIMON IPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHPaAMUIBI,
TeopeMa O Iulomaau yceu€éHHou mnupamunabl. [lonstue o0 o0béMe. OO0BEM
OUpamMUabl, TPU3MBI.

[lonobuble Tena B mnpocTtpaHcTBE. COOTHOIICHHS MEXIY IUIOUIAAIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KVIACC

TeJia BpaleHus

nnmuaapryeckas ITOBEPXHOCTD, oOpa3ytoiue LHUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJAPUYECKON MoOBepXHOCTU. [{unuHap: ocHOBaHuA U
OOKOBasi TOBEPXHOCTh, OOpa3ymIIas W OCh;, IUIONIAJAh OOKOBOM W TOJHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH nmoBepxHocTU. KoHyc: ocHOBaHuMe U BepilivHA, 00pa3yromas
U OCh, IUIOMaJb OOKOBOM W TOJHON TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
00pa3yrolye U BbICOTa; OCHOBAHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AAAMETp; IUIONIAJb MOBEPXHOCTH C(hEpHI.
B3aumMHuoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N3o6paskeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka MUIMH/pa U KOHYCA.

KoMmOunanuu Ten BpamieHMss UM = MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIM OKOJIO cdeprl; cdepa, BNHMCAaHHAST B MHOTOTPAaHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00bEME
OpsIMOYTOJBLHOTO TMapajuienenunena u ciaeActBus u3 He€. OObEM HMIMHIpA,
koHyca. O0BEM mapa v miomaasb chepsl.

[TogoOubie Tenma B mpocTtpancTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTI0OHBIX TEJL.

Ceuenus mwimMHIpa (MapauiebHO M TEPHEHAMKYJSIPHO OCH), CEUYCHHS
KoHyca (mapajuielbHO€ OCHOBAaHUIO U TIPOXOASIIEe 4Yepe3 BEPIIMHY), CCUCHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miockoct U B npocTpaHcTBe. Cll0)KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IlpaBwiio mapauienenunena. Pemenuwe 3amad, CBS3aHHBIX €
NPUMEHEHUEM TIpaBUJ JEUCTBUM ¢ BekTtopamu. lIpsMoyronpHas cuctema
KoopaAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. lIpocrteitmme 3amaun B



KOOpAWHATax. YTojl Mexay Bekropamu. CKaJsipHOE MPOU3BEIAECHUE BEKTOPOB.
Boluucienue yrioB Mexay MpsSMbIMU U TUTOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro mMpeameTa
«MaremaTnka» XapakTepu3yrOTC:

I'paxnanckoe BocnuTanue:

c(hOpPMHPOBAHHOCTHIO TPAXKITAHCKOM MO3UIIUN 00YUaIOIIEeT0Cs Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIEecTBa, MPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpaxAaHCKoro oOmecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aMMOJICICTBOBATh C COIMAJbHBIMU HHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM.

IIarpuoTnyeckoe BOCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON MICHTUYHOCTH, YBAKCHHS K
MPOIILJIOMY Y HACTOSINIEMY POCCUHCKOM MaT€MAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTIKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTYXOBHBIX LHEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMUS, JATHUYECKOIO  TOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHHUI HayKU U JEATEIbHOCThIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO Oy AYIIETO.

JcTeTHYeCcKoe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYAs JCTETHUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, pelLIeHuN, pacCyKICHUN;
BOCIIPMMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYCCKUE 3HAHUA B
MHTEpecax 3J0pOBOro M 6€30MacHoro 0opasa >KU3HHU, OTBETCTBEHHOI'O OTHOILICHUS
K CBOEMY 3/IOPOBBIO (3[I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUNA U

OTJIbIXa, perymnsipHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUSIX CIIOPTUBHO-03/I0POBUTEIHLHOMN
NeSATENbHOCTBIO.

TpynoBoe Bocninranue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYIOJIIOOMS; MHTEPECOM K
pasnmuyHbiM  chepam  TpoPECCHOHATIBHONW  ACSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBHIOOP
Oynymei mnpodeccuu U pPealn30BbIBATH COOCTBEHHBIC IKWU3HEHHBIC IUIAHBI;
FOTOBHOCTBIO U CHOCOOHOCTbIO K  MaTE€MaTUYECKOMY O0pa3oBaHUIO U



caM000Opa30BaHUI0 Ha TPOTSHKEHUU BCEM >KHU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUHU NIPAKTHYECKUX 33]1a4 MaTEMaTUYECKOW HAPABIECHHOCTH.

JKOJIOrH4ecKoe BOCIIMTAHUE:

c(HhOPMUPOBAHHOCTHIO AKOJOTHUUECKON KyJIbTYpbl, MOHUMAHUEM BIIMSHUS
COLUATBHO-D)KOHOMUYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COLMATILHOU
Cpedbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HJKOJOTUYECKUX MpoOJieMm;
OpPUEHTAMEN HAa NPUMEHEHHE MATEMaTUUYECKHMX 3HAHWUW UL PELIEHUs 3a]1a4 B
0o0JlacTH OKpYyXarolled Cpelbl, IJIAaHUPOBAHMUSI TOCTYNKOB M OLEHKH HX
BO3MOKHBIX TTOCJIEACTBUN JIJISI OKPY>KAIOIIEH CPEbI.

LleHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH UM  OOIIECTBEHHOM  MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOW HayKH Kak cdepbl UYeIOBEUECKOW MESITeIbHOCTH, JTaloB €€
pa3BUTUS W 3HAYMMOCTH JUISl PA3BUTUS LMBWIM3ALMU; OBJIAJECHHUEM S3BIKOM
MaTeMaTUKH W MaTEMaTUYECKOM KyJIbTYypOM Kak CPEACTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U MCCIEHOBATEIbCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCLCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHbIMU
OeticmeuaMU, YHUBEPCATbHBIMU Pe2YTIIMUSHLIMU OellCMEUAMU.

1)  Vuusepcarvnvie  noznasamenvmvle  Oelicmeus, — 0becneuusarom
Gdopmuposanue 06a308blX KOSHUMUBHLIX HPOYECCO8 00YUaowuxcsi (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o0  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jilornueckue aeiicTBuUs:

e BBIABIIATH U XapaKTEPHU30BATh CYIECTBEHHBIC MPU3HAKA MATEMATHICCKUX
O0OBEKTOB, TOHATHUN, OTHOLIEHWH MEXAY MOHATUAMH; (HOPMYIUPOBATH
ompejeeHusl TMOHATUN; YCTaHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKanuu, OCHOBaHUA Ui OOOOIIEHHS W CpPaBHEHHUS, KPUTEPHUH
IIPOBOJMMOTO aHAJIN3a;

e BOCIPUHUMATH, (GOpPMyIHpPOBaTE H  MPeOOPA3OBBHIBATH  CYIKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, €AWHUYHBIC, YACTHHIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSIX;
npenjiaratb ~ KPUTEPUM  JJI1  BBISABICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;



JieaTh BBIBOJABI C HCIIOJNIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOYCHUN, YMO3aKIIOUECHUH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTHYECKHUX
YTBEPKICHUH (MPsSMBIC U OT MPOTHBHOTO), BRICTPAUBATh apryMEHTAITHIO,
MPUBOANTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHEIC
CYXKJICHUS U BBIBOJIBI;

BBIOWpATh CIoco0 pernieHus yuyeOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUSA, BHIOUPATh Hauboyiee TMOAXOASIIUNA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble uccaenoBare/bLCKHUeE TeCTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK UCCIEI0BATEIbCKUNA MHCTPYMEHT IO3HAHUS;
(opMynHpoBaTh BOMPOCHI, (PUKCHPYIOLIME MPOTUBOpPEUYHUE, MpoOIeEMYy,
yCTAaHABIWBAaTh HCKOMOE€ W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOEHHOCTEH MAaTeMaTH4eCcKOoro
00bEKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH  MEXIY
00bEKTaMH, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYJIMPOBATH O0OOIICHUSI U BBIBOJABI [0 pe3yjibTaTaM
MPOBEAEHHOTO HAOIOCHUSI, WCCIEIOBAHUS, OICHUBATH JTOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA,

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IIpoliecca, a TaKXkKe BBIIBUTATh
MPEATNOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

PabGora ¢ undgopmanmeii:

2)

BBISBIATh NeUIUTHl MHpOpMaAIUKU, AaHHBIX, HEOOXOAMMBIX JIsl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 33]1a4u;
BbIOMpaTh  WMHGOPMAIMIO W3  HCTOYHUKOB  DPA3IUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH(POPMALUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;
CTPYKTYypUPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B pa3InYHbIX Popmax,
WUTIOCTPUPOBATH TpaduuecKky;
OLICHUBATh HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITEIILHO
c(hOpMyIUPOBAHHBIM KPUTEPUSIM.

Vuueepcanonuvie  KomMmynuxamueuwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 0OVHUAIOUUXCHL.
OO0menue:

BOCIIPUHMMATh H  (OpPMYyIHUpPOBaTh CYXKIEHUS B COOTBETCTBHUH C
YCIIOBUSMH U LIENISIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHUsI B YCTHBIX M IMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS II0
XOJy pelIeHUd 3aJ]a4d, KOMMEHTUPOBATh MTOJIYUY€HHBIN PE3YJIbTAaT;



B X0JIe 00CY>KJIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0JIeMBbl, pelraeMoi 3a/lauu, BRICKAa3bIBaTh UJICH, HAIlCJICHHBIC HA MTOUCK
pEIICHMS; COTOCTaBIATh CBOM CYXKICHUS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JUajora, oOHapy>KWBaTh Pa3HUUE W CXOJCTBO ITO3HIIMH, B
KOPPEKTHOU opMe HOpMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTAaThl  pENICHHWS  3a7a4d,  JKCIEPUMEHTA,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSTeNIbHO  BbIOMparh  (opmar
BBICTYIUICHHS C YUETOM 3aJ1ad MPE3CHTAIIUN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTno:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBUYIBHON PabOThI MPU PEIICHUH YUSOHBIX 3a71a4; IPUHUMATH 11CJTh
COBMECTHOW JEeATEIHHOCTH, TUIAHUPOBATH OPTAHHU3AIMI0 COBMECTHOM
paboThI, pacTpeAessITh BUABI paOOT, JOTOBAPUBATHLCS, 00CYXKIATh MPOIECC
U pe3yJIbTaT padoThl; 00001aTh MHCHHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B TPYNMOBBIX opMax paboThl (00CYyKIeHUs, 0OMEH MHEHHA,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTh pabOTBI W
KOOPJMHUPOBATh CBOM JICUCTBHS C JPYTMMH 4YJICHAMH KOMAaHJbI;
OIICHMBATh KAa4Y€CTBO CBOETO BKJIaJia B OOIIMA TPOIYKT IO KPUTECPHUSIM,
c(hOpMyTMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHS.

Vuueepcanouvie  pecynamuenvle  Oelicmeus, obecneuusarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUHEHHBIX HABbIKOG TUYHOCTU.
Camoopranuszanus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHUS 3a/1a49H, BEIOMPATh CIIOCO0 pereHus
C YU4€TOM UMEIOUTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ yUETOM HOBOU
uHopMaIum.

CaMOKOHTPOJIb:

BJaJIeTh HaBBIKAMHU TI03HABAaTEIbHOM pedekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB,;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca U
pe3yJsibTara peuIeHuss MaTEMATUYECKOMN 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSATEIHCTB, JAHHBIX, HAMJIEHHBIX OITHOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3yJibTaTa MM M YCIOBUSIM, OOBICHSTH
MPUYMHBI JIOCTWXKEHUSI WM HEJOCTHXKEHUS PE3YyJIbTATOB JESATEIbHOCTH,
HaxXOJUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATDHI
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OnepupoBath MOHATUAMH: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/a4.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBarh B3aMMHOE pPACHOJOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSMH: ABYTPAaHHBIM Yroj, T'paHW JBYTPAHHOIO YIJa,
pedpo ABYTPaHHOIO yIJia; JIMHEWHBIN Yroyl JBYIPAaHHOIO yIja; rpajycHas Mepa
JBYTPAHHOT'O yTJa.

OnepupoBaTh MOHATHSMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIIA
MHOT'OTPAHHHUK, 3JIEMEHThl MHOI'OI'PaHHUKA, IPABWJIbHBII MHOTOI'PAHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJABl MHOTOI'PAaHHUKOB (MHpamMHuAa; MpHU3Ma,
IPsIMOYTOJIbHBIN Napaliesienune, Kyo).

KnaccudummpoBarb ~ MHOTOIpaHHHMKHM,  BbIOMpass ~ OCHOBaHUS s
Kjaccuukanuy (BBINYKJIbIE M HEBBIIYKJIBIE MHOTOIPAHHHUKHW; IPABUIIbHBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapaJICICITUIEAb] ).

OnepupoBath NOHATHAMM: CEKYIIAS NIOCKOCTh, CEYEHNE MHOIOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3YsI METOJL CIIEIOB.

Crpouth ceueHuss MHOTOIPAaHHUKOB METOAOM  CJIEAOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (PUryp: BUA
CBEpXy, COOKY, CHU3Y.

PewaTe 3a1aun Ha HaXOKJEHUE T€OMETPUYECKUX BEJIMUMH IO 00pa3lam Wiu
aIropuTMaM, NPUMEHSS W3BECTHbIE AHAJIWTHUYECKHE METOJbl NpPH PEIIECHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO NpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

Pemarsp 3aaun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYMH 10 00pa3laM Win
aliropuTMaM, MPUMEHSISI HW3BECTHBIE AHAJIUTUYECKHE METOJbl NpPH PpPELIECHUU
CTAHJAPTHBIX MAaTEMaTHYECKHUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCA MPSAMBIMHA, MEXKIYy NpPsIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U IIIOIMIAAN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupaMpja) € [puUMEHEeHHeM (OpMyJ; BBIYMCIATH COOTHOLICHHSI MEXIy
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU 1O0JOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATUSMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH HMH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO HAa YepTekax U
pUCYHKaX.



[IpumenaTs reomeTpuyeckue (axkTbl Ui PEUICHHUs] CTEPEOMETPUUYECKUX
3aJ1a4, IPEANOoJaraolliiX HECKOJIBKO I1aroB peleHUs], €CIM YCIOBHs IPUMEHEHHUS
3a/1aHbl B IBHOU (hopme.

[IpumeHsATh mpocTeillie MporpaMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 33/1aY.

[IpuBoauTh NpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B MPUPOJIE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh pPEAJbHBIC
CUTyallud M MPHUMEHATHh H3yYEHHBbIE MOHATHUS B IPOIECCE IOHUCKA pPEIIECHUs
MaTeMaTU4ecKu C(GOPMYJIMPOBAHHON MpPOOJEMBl, MOJEIUPOBaTh peajbHbIC
CUTyallUM Ha S3bIKE T[E€OMETPHUM, MCCIEI0BaTh MOCTPOCHHbIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJIMYMH.

11 KJIACC

OnepupoBaTh TOHATUSMHU: [HJIMHIPUYECKAs TOBEPXHOCTh, 0OOpa3yronme
MWIMHAPUYECKOM  TOBEPXHOCTH;  I[WJIMHJP;  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (LIWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUSI TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacmookeHne chepbl U MIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CErMEHTa; IIApOBOW CJIOM, OCHOBAHHME LIAPOBOTO CJIOSs, BHICOTA LIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluucnate  00BEMBI M IUIOIIAAW  TMOBEPXHOCTEH Tell  BpalleHus,
r€OMETPUYECKUX TEJ C IPUMEHEHUEM (HOopMyII.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy u
ONMMCaHHBIM OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIIM TEJO
BpAIIICHMUS.

BbIYucisITh COOTHOIICHUST MEXAY IJIOMIAIIMU MOBEPXHOCTEH U 00BEMaMU
[MOJOO0OHBIX TEJI.

N3o00paxarh u3ydaemble QUIYpbl OT PYKH U C MPUMEHEHUEM IMPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIE) ITOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
(quryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTh CEYEHUS TEJ BPAILECHHUS.

W3BnekaTh, WHTEPIPETUPOBATH MW MPeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYIO HA YepTexax U
pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.



BBINIONHATE  IEHCTBHSL  CIOKEHHUS BEKTOPOB, BBIYUTAHMS BEKTOPOB H
YMHOXEHHSI BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMH CBOMICTBAMH OHU 00JI1aJ1a10T.

[IpuMeHSTH TPaBUIIO AapaJUIECIICIUIENA.

OneprpoBaTh NOHATHUIMU: TEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAMH, CKAIAPHOE NPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCKIa[bplBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[IpumeHsaTh reoMeTpuyeckue (akTbl [Jsl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIAralOIIMX HECKOJIBKO IIaroB PELICHHUs], €CIIU YCIOBHs IPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

Pemars mpocreuime reoMeTpuYEeCKUe 3ala4yd Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/A.

Pemlarep 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE TEOMETPUUYECKHUX BEJIMYMH 0 00pa3laM WK alropuTMam, IpUMEHsIs
W3BECTHBIE METO/bI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3aa4.

[IppumensaTe mpocTelmme OporpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a1a4.

[IpuBOoaUTH NpHUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE H
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

IIpuMeHATh MOJy4YEHHBbIE 3HAHHWA HA INPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallUh W TMPUMEHATh HW3YYEHHBIC IIOHATHS B TIPOLIECCE IMOWCKA PEUICHUs
MaTEeMaTUYeCKH C(OpPMYyJIUPOBAHHON MpOOIEMBbI, MOJAEIUPOBATh pPEAbHbBIE
CUTyallUM Ha $3BIKE TE€OMETPHUH, HCCIEAOBAaTH IIOCTPOCHHBIE MOJAEIU C
UCTIOJIb30BaHUEM I'€OMETPUUECKUX MTOHITHI U TEOpeM, ammapaTa anreOpbl; pemarh
IIPAKTUYECKUE 3a7]a4H, CBA3aHHBIE C HAXO0KICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie | IlpakTnueckue
n/n NporpaMmbl Bcero p 6 o0pa3oBaTe/bHbIC
padoThI pPadoThI pecypehI
1 Bgenenue B ctepeomMeTpuio 10 hitps://resh.edu.ru/
2 IIpsiMbI€ U INIOCKOCTHU B IIPOCTPAHCTBE. 12 1 https://resh.edu.ru/
[MTapamnensHOCTh MPSMBIX U TUIOCKOCTEH
3 [lepieHAMKYJIAPHOCT NPSIMBIX U 12 https://resh.edu.ru/
IJIOCKOCTEN
4 VYTIbl MEXAY IPSAMBIMHU U INIOCKOCTSIMU 10 1 hitps://resh.edu.ru/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/
6 OO0BEMBI MHOTOTPAaHHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: CeueHus], pacCCTOSHUS U YTIIbI 4 1 https://resh.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KITACC

KoimnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Kontponbnbie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbl padoThl
pecypchl
Tena Bparenus 12 https://resh.edu.ru/
O6BEMBI eI 5 1 https://resh.edu.ru/
BekTopbl 1 KOOpAMHATEI B POCTPAHCTBE 10 1 https://resh.edu.ru/
[ToBTOpenue, o600IICHHE, 7 1 https://resh.edu.ru/
CUCTEMaTHU3aLMs 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos JJIeKTPOHHBbIE
Ne T " BbI
n/n Tema ypoxa Bcero Konrpoarusie | Ipakriieckne fdl:y:ennﬂ gﬁ[il;zna:enbﬂme
padoThI padoThI pecypebI
| mosryroaue
OCHOBHBIE TOHATUSI CTEPEOMETPHUU: https://resh.edu.ru/
TOYKA, MpsiMasi, INIOCKOCTb,
npocTtpaHncTBo. [IpaBuia n3o0paxkeHus Ha 1
pPUCYHKaX: N300payKEHHUS ITIOCKOCTEH,
[apaJuIEIbHBIX IPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsaTus: nepecexaronmecs mioCKOCTH, 1 https://resh.edu.ru/
MEePECEKAIOIIMECS MPSAMAst U TIIIOCKOCTh
[ToHaTHS: IEpeceKarOIIMECs MTOCKOCTH, 1 https://resh.edu.ru/
MepeCEeKaIIMeEcs MpAMast U MIIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHUKaMH, https://resh.edu.ru/
n300pakeHHe MHOTOTPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YepPTEeX)KAX
HavanbeHbie cBeieHus 0 Kyoe u https://resh.edu.ru/
MUPAMUIE, UX PA3BEPTKU U MOJEIIH. 1
CeueHnst MHOTOTPAaHHHUKOB
HavansHbie cBeieHUS 0 KyOe 1 https://resh.edu.ru/
NUpaMUIE, UX Pa3BEPTKU U MOJCIIH. 1
CeueHnst MHOTOTPAaHHUKOB
ITonsarue 006 akCHOMAaTHYECKOM 1 https://resh.edu.ru/

NMOCTPOCHUU CTCPCOMETPUN: AKCHOMBIL




CTCPCOMCETPHU U CIICACTBUA U3 HUX

ITonsiTre 00 aKCMOMATHYECKOM
MOCTPOCHUHN CTCPCOMETPUN: AKCHOMBI
CTCPCOMCTPHUU U CIICACTBUA U3 HUX

https://resh.edu.

ru/

[TonsiTe 06 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

https://resh.edu.

ru/

10

[TousiTe 00 aKCMOMATUYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEJACTBHS U3 HUX

https://resh.edu.

ru/

11

B3anMHOe pacronokeHue npsMbIX B
IPOCTPAHCTBE: MepPECceKaAIoNUecs,
HapajjieIbHbIE U CKPEIUBAIOIIAECS
IpsIMbIE

https://resh.edu.

ru/

12

[TapamieabHOCTD IPSIMBIX U MIJIOCKOCTEN B
IIPOCTPAHCTBE: NapasuiebHbIe IPSIMbIE B
IIPOCTPAHCTBE; NapAJUIETbHOCTD TPEX
MPSIMBIX

https://resh.edu.

ru/

13

[TapanieabHOCTh IPSIMBIX U MJIOCKOCTEH B
npoctpancTse: [lapaninenbHOCTh IPAMON
U TIJIOCKOCTH

https://resh.edu.

ru/

14

Vel ¢ COHAITpaBJICHHBIMH CTOPOHAMU

https://resh.edu.

ru/

15

Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

https://resh.edu.

ru/

16

Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE

https://resh.edu.

ru/

17

[TapamienbHOCTB IIIOCKOCTEM:
napaelbHble INIOCKOCTH

https://resh.edu.

ru/




https://resh.edu.ru/

18 CBolicTBa napauieIbHBIX MIIOCKOCTEH
[Ipocretimue mpocTpaHCTBEHHBIE (UTYPHI https://resh.edu.ru/

19 Ha TUIOCKOCTHU: TETPadp, KyO,
napajuienenunes

20 [TocTpoenue ceueHnii https://resh.edu.ru/

21 [Toctpoenue ceuenuit https://resh.edu.ru/
KonrponsHas padora no teme "[IpsiMbie u

22 MJIOCKOCTH B TIPOCTPAHCTRE.
[TapamienbHOCTh IPSIMBIX U MJIOCKOCTEHN"
IlepnieHAMKYJIAPHOCTD IPSIMOU U https://uchi.ru/

23 IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE MTPSMBIE
B [IPOCTPAHCTBE

24 [Ipsimble mapannenbHbIe U https://uchi.ru/
NEPIEHIUKYJISIPHBIE K IIJIOCKOCTH

o5 IIpsimMble mapasuienbHbIE U https://uchi.ru/
MEePIEHANKYIISIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMOI U https://uchi.ru/
IJIOCKOCTH

27 IIpu3Hak nepreHauKyJIIPHOCTH IPSIMOU U https://uchi.ru/
IIJIOCKOCTH

28 Teopema o mpsMOI NEPIEHANKYISIPHON https://uchi.ru/
IJIOCKOCTH

29 Teopema 0 IpsAMON NMEPIIEHAUKYISIPHON https://uchi.ru/
MJIOCKOCTH

30 Teopema o npsiMOii TEpIIEHIUKYISIPHOU https://uchi.ru/

IJIOCKOCTH




Il moayroame

31

[leprieH UKy IAp ¥ HAKIIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,
paccTosHUE OT IPSIMOH /10 TIOCKOCTH

https://uchi.

ru/

32

[leprienqUKyIAp ¥ HAKIIOHHBIE:
paccTosHUE OT TOYKH /10 MJIOCKOCTH,
pPacCTOSIHME OT MPSIMOIL 10 TJIOCKOCTH

https://uchi.

ru/

33

[TepneHiuKysp U HAKJIOHHBIE:
pacCTOsHUE OT TOYKHU A0 IIOCKOCTH,
paccTosiHUE OT IPSAMOM 10 TIOCKOCTH

https://uchi.

ru/

34

[leprieH UKy IAp ¥ HAKIOHHBIE:
paccTosTHUE OT TOYKH JI0 TJIOCKOCTH,
PAcCTOSIHUE OT MPSIMOM /10 TNIOCKOCTH

https://uchi.

ru/

35

VYTIi1bl B IPOCTPAHCTBE: YIOJI MEXIY
IPSIMOM U TUIOCKOCTBIO

https://uchi.

ru/

36

JIByrpaHHblii yroJi, TMHEUHBIA YroJ
JIBYT'PaHHOTO yTIJia

https://uchi.

ru/

37

JIByrpaHHbIN yro, JUHEWHBIN yIoJl
JBYTPaHHOTO yIila

https://uchi.

ru/

38

[leprieH MKy IIPHOCTD TIOCKOCTEH:
NpU3HAK [EPIEHAUKYIIAPHOCTH IBYX
IJIOCKOCTEN

https://uchi.

ru/

39

[lepneHANKYISIPHOCTD TIJIOCKOCTEM:
MIPU3HAK TEPICHIUKYIIPHOCTH JIBYX
IJIOCKOCTEHN

https://uchi.

ru/

40

IlepnieHAMKYJISAPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIICHIUKYIIIPHOCTH IBYX
IIJIOCKOCTEN

https://uchi.

ru/




41

Teopema o TpExX nMepHeHANKYIIpax

https://uchi.ru/

42

Teopema 0 TpEX NepHeHAUKYIIApax

https://uchi.ru/

43

TeopeMa 0 TpEX NEPIEHAUKYIIApax

https://uchi.ru/

44

KonrponbHas padora 1no remam
"TlepnieHANKYISAPHOCTD MPSIMBIX U
10ckocTe" 1 "YTIIbl MeX Ay NPSIMBIMH U
IJI0CKOCTSIMU"

45

Ilousarue MHOT'OI'paHHHUKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'PAaHHKKA, BBIITYKJIBIC 1
HEBBLIITYKIIBIC MHOTOTPAHHHUKH, pasBépTKa
MHOI'OrpaHHUKa

http://mathnet.spb.ru/

46

IIpu3ma: N-yrosibHas Npu3Ma; I'paHy U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HaKIIOHHAs
MPU3MBbL; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

http://mathnet.spb.ru/

47

[Tapaynnenenunen, NpsMOyTrOIbHBIN
napajenenune] U ero CBOMCTBa

http://mathnet.spb.ru/

48

[Tupamuaa: N-yroapHas nupaMuja, rpaHu
¥ OCHOBaHHWE MUPaMUIbl; OOKOBast U
MOJIHASI TOBEPXHOCTh TUPaMUIbL;
IpaBWIbHAA U yCeUEHHAs MUpaMKia

http://mathnet.spb.ru/

49

[IpaBuJIbHBIE MHOTOI'PAaHHUKHU: TOHSITHE
MPaBUILHOTO MHOTOI'PAHHUKA;
MIpaBUJIbHASA [IPU3Ma U IPABUJIbHAS
nMpamMujia; NpaBUiibHas TPEYroJbHas
UpaMuJia ¥ MpaBUIbHBINA TETpadap; KyO

http://mathnet.spb.ru/

50

[IpencraBienue o npaBUIbHBIX

http://mathnet.spb.ru/




MHOTOTpaHHHUKaX: OKTadIp, JOACKadIp U
UKOCAdIP.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, NIPSAMOH,

http://mathnet.spb.ru/

51 MIJIOCKOCTH. DJIEMEHTHl CHMMETPHUH B

nupamMuax, napauienenuneaax,

MPaBUJIBHBIX MHOTOTPaHHUKAX

Brrancnenue 351eMeHTOB http://mathnet.spb.ru/
52 MHOTOTpaHHUKOB: p&Opa, IuaroHaiu,

YIJIbI

[Tnomans 60KOBOI MOBEPXHOCTH U http://mathnet.spb.ru/
53 IIOJIHOW MTOBEPXHOCTHU MPSMOM IIPU3MBI,

TUI0MIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOM

MOBEPXHOCTH MPSIMOI TTPU3MBI

[Tnomaas GOKOBOM MOBEPXHOCTH U http://mathnet.spb.ru/
54 MMOBEPXHOCTHU MPABUIIbHON MTUPaMUIBbI,

Teopema o IUIomaIu OOKOBOM

MMOBEPXHOCTU YCCUEHHON MTUPAMUIBI
55 Konrtponsnas pabora o reme

"MHororpasHHuku"
56 [omsTie 06 06BEMe http://mathnet.spb.ru/
57 OGBEM MupaMuH! http://mathnet.spb.ru/
58 OGbEM MupaMuIbI http://mathnet.spb.ru/
59 OGbEM MUpaMuIbI http://mathnet.spb.ru/
60 OGBEM mupaMuTs! http://mathnet.spb.ru/




61

O0BEM IPU3MBI

http://mathnet.spb.ru/

62

O06bEM TPU3MBI

http://mathnet.spb.ru/

63

O06BEM pU3MBI

http://mathnet.spb.ru/

64

Konrponbnas padora no reme "O6bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpeHme, 0600IICHIE
cucremartusanus 3Hanuil. [loctpoenne
CEYEHUI B MHOTOTpaHHUKE

http://mathnet.spb.ru/

66

[ToBTOpEHME, 0000IICHIE
cucTeMaTHu3anus 3HaHuM. Beraucinenme
PACCTOSIHUI: MEXIY ABYMS TOUKaMH, OT
TOYKH J0 MPSMO#, OT TOUKH JI0
MJIOCKOCTH, MEXY CKPEIMBAIOIIUMUCS
MIPSIMBIMHU

http://mathnet.spb.ru/

67

Hrorosast koHTpOIBHAs paboTa

68

[ToBTOpeHme, 0600IICHIE
cucTeMaTHu3anus 3HaHuM. Beraucienune
YIJIOB: MEXK/Yy CKPEIIMBAIOIIMMUCS
MIPSIMBIMH, MEK]Ty TIPSIMON U TJIOCKOCTBIO,
JIBYT'PAHHBIX YTJIOB, YIJIOB MEXIY
ILUIOCKOCTSMU

http://mathnet.spb.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KITACC

KosmnuecTBo yacos JIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabnbie | IlpakTuyeckue Aata tuppoBLIe
Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypes:
| mosyrogue

1 Cdepa u map: UeHTp, paauyc, TuamerTp; 1 http://mathnet.spb.ru/

TJI0MIA T TTOBEPXHOCTH ChHEpHI

B3anMHoe pacnonoxxenue cepsl u http://mathnet.spb.ru/
2 MJIOCKOCTH; KacaTellbHas TNOCKOCTh K 1

chepe; utomaas cheps
3 N306paxenue chepsl, mapa Ha 1 http://mathnet.spb.ru/

mockoct. CedyeHus 1apa

[unmueapuyecKas MOBEPXHOCTb, http://mathnet.spb.ru/
4 o0pa3yroine HUIHHAPUIECKON 1

MOBEPXHOCTHU, OCh IIWIHHAPUIECKOMN

MOBEPXHOCTHU

[ununap: ocHOBaHHS U OOKOBast http://mathnet.spb.ru/
5 MMOBEPXHOCTh, 00pa3yIoIIas U OCh; 1

TI0MIa1b OOKOBOH U MOTHOU

MTOBEPXHOCTHU

N300paskeHre muMHIpa Ha TUIOCKOCTH. http://mathnet.spb.ru/
6 Pa3Béprka unnunapa. Ceuenus 1

HUIHHJPA (TI0CKOCTHIO, MapaieTbHON

WJIU TIEPIICHAUKYJIIPHON OCHU LIUITUHIPA)

Konnueckasi moBepXHOCTh, 00pa3yloime http://mathnet.spb.ru/
7 KOHUYECKON NIOBEPXHOCTH, OCh U 1

BCpIIMHA KOHHYECKOM IMMOBEPXHOCTHU




Konyc: ocHOBaHHE U BEpILINHA,
oOpa3yromias 1 0Ch; IIOLAAb OOKOBON U
IIOJIHOW ITOBEPXHOCTHU

http://mathnet.spb.ru/

VYceu€HHblil KOHyC: 00pa3yronye u
BBICOTA; OCHOBAaHHUA U OOKOBast
IIOBEPXHOCTh

http://mathnet.spb.ru/

10

N3o0pakeHne KoHyca Ha TUIOCKOCTH.
Pa3BépTka koHyca. CeueHust KoHyca
(TJIOCKOCTHRIO0, MapajlieTbHON
OCHOBAaHUIO, U IUVIOCKOCTBIO, IPOXOAAIIEN
yepe3 BEpIINHY)

http://mathnet.spb.ru/

11

Kombunanus ten BpamieHus u
MHOT'OI'DAaHHUKOB

http://mathnet.spb.ru/

12

MHororpasHuK, OIIMCAaHHbIA OKOJIO
cthepsr; cdepa, BcaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaleHUs

http://mathnet.spb.ru/

13

[Mousitue 006 00bEMe. OCHOBHBIE
CBOMCTBA 0OBEMOB TEI

http://mathnet.spb.ru/

14

O0BEM uIMHApa, KOHYCa

http://mathnet.spb.ru/

15

O06BEéM mapa u rwiomazab chepsbl

http://mathnet.spb.ru/

Il mosryronme

16

[TonoGHbIE TENa B IPOCTPAHCTBE.
COOTHOIICHHS MEXTy TUIOIIATMHU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TEI

http://mathnet.spb.ru/

17

Konrponsnas pabdora no remam "Tena
BpanieHus" u "O0bembl Ten"




https://resh.edu.ru/

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
19 CrnosxeHue 1 BBIMUTAaHUE BEKTOPOB https://resh.edu.ru/
20 YMHOKEHHE BEKTOpa Ha YNCIIO0 https://resh.edu.ru/
Paznoxenue Bekropa 1o Tpém https://resh.edu.ru/
21 HEKOMILJIaHAPHBIM BekTOpaMm. [IpaBuiio
napasuieJenune1a
Pemenune 3amay, CBSI3aHHBIX C https://resh.edu.ru/
22 MIPpUMEHEHNEM TTPaBUJI ACHCTBUH C
BEKTOpaMU
[IpssMoyronbHas cucTeMa KOOpIMHAT B https://resh.edu.ru/
23 npoctpancTBe. KoopanHatel BeKTOpa.
IIpocrelimue 3a1a4u B KOOPAUHATAX
24 VYron mexay BekTopamu. CKajasipHOE https://resh.edu.ru/
IIPOU3BENICHUE BEKTOPOB
o5 Brluucnenue yrioB Mexy NPsAMbIMUA U https://resh.edu.ru/
IJIOCKOCTSIMH
26 KoopauHatHO-BEKTOPHBIN METO TPU https://resh.edu.ru/
pELIEHNN TEOMETPUYECKHX 3a]a4
27 KonrtponsHas padora o reme "Bekropsr
Y KOOPJMHATHI B MPpOCTpaHCTBE"
[ToBTOpEeHME, 0000IICHHE 1 http://mathnet.spb.ru/
28 cucremMarusanus 3HaHuil. OCHOBHBIE
burypsl, GpaxkTsl, TEOPEMBI Kypca
MJIAaHUMETPUHU
[ToBTOpEHME, 0600IICHHE U http://mathnet.spb.ru/
29 cucreMaTu3anus 3HaHuil. OCHOBHbBIE

¢burypsl, GpakThl, TEOPEMBI Kypca




IJIaHUMETPpHUU

[ToBTOpEHME, 000OIICHHE U

http://mathnet.spb.ru/

30 CHUCTEMaTHU3allus 3HAHHH. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PCIICHHUSI
[ToBTOpenue, 0600IICHHE U http://mathnet.spb.ru/
31 cucTeMaTu3anys 3HaHU. 3agaun 1
IUTAHUMETPHH U METOJIbI UX PCIICHHUSI
[ToBTOpEeHue, 006001ICHNE U http://mathnet.spb.ru/
39 cucTeMaTu3anus 3HaHui. OCHOBHBIE 1
burypsl, haxThl, TCOPEMBI Kypca
CTepEOMETPUH
33 HtoroBast KOHTpoOJIbHAs paboTa 1
34 Hoptoperte, 06061ueH1:1e 1 1 https://resh.edu.ru/
CHUCTEMATU3ALNs 3HAHUMA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

MaremaTtuka: anredpa W Hauyaja MaTEMAaTHYECKOIO aHaJIN3a, T'€OMETPHS.
I'eomeTpus, 10-11 xnaccwl/ Atanacs JI. C., byry3zo B.®., Kagomies C. b.,
AxkrmonepHoe odmectBo «M3aarenscTBo «IIpocBenienne»

METOJUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

MaremaTtuka: anredpa W Hayaja MaTEMAaTHYECKOTO aHaJIM3a, T'€OMETpHS.
I'eomeTpus, 10-11 xmaccel/ Atanacss JI. C., byry3zo B.®., Kagomies C. b.,
AxkrmmonepHoe obmectBo «M3aarenscTBo «IIpocBemnienne»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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