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IMNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJJapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTa CPEHEro O0IIero oopa3zoBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWMW, MPETBABIIEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUI0, W TPAJULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanu3zanus mporpammbl 00ecriedMBaeT OBIAJACHUE KIIOYEBBIMH KOMITETCHIUSIMH,
COCTaBJISIIONIMMH OCHOBY JJISi CaMOPa3BUTHUA W HEMPEPBIBHOTO OOpa30BaHUA,
[EJIOCTHOCTh OOMIEKYIBTYpHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YJArOIITIXCS.

HEJN U3YYEHUS YYEBHOI'O KYPCA

Baxxnocts ydeGHOro Kypca Te€OMETpUM Ha YPOBHE CpeIHero oOmiero
oOpa3oBaHMsl OOYyCJIOBJIEHA MPAKTHUYECKOW 3HAYUMOCTBIO METaNpeAMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOY4YEHHs T'€OMETPUM B HANPaBICHUU JMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMUpoBaHUA (DYHKIIMOHATLHON MaTeMaTHUYECKOM
IPaMOTHOCTH, U3yUEHUS JAPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOyuarommuxcs
IPABUWIBHBIX MPEACTABICHUH O CYIIHOCTH U IMPOMCXOXKICHHH T€OMETPHYECKHUX
abcTpakiuii, COOTHOLUIEHHH pPEAJTbHOTO W HUICAIBHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YEeCKOW HAyKOW SBICHUM M IIPOLECCOB PEaJbHOIO0 MHpPA, MECTE
Ir€OMETPUH B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJAEINPOBAHUS B HAYYHOM
HNO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcsi, a TakXe KayeCTB MBIIUICHUS, HEOOXOJMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBisercs OJHUM M3 0a30BBIX NPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMs, TaKk Kak 0OECIEeYMBACT BO3MOXKHOCTb W3Y4YEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornueckoe MbIIIEHHE, (QOpMHpPYEMOE NpPH H3YyYEHUH OOYyYarOUUMUCS
HNOHATUMHBIX OCHOB F'€OMETPUU U IIOCTPOCHUH LIENIOYKH JIOTHYECKUX YTBEPKACHUM
B XOJE pEeuICHUs T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUraTb U OIPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS IPH PELICHUU 3a/1ad €CTECTBEHHO-
Hay4YHOI'O IIMKJIa, B YACTHOCTHU U3 Kypca (PU3HUKU.

YMeHHUe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIacTAX AesTeNbHOCTU 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COoUuajgbHOro ObITHs, ¢dopma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO IMO3HAHWUS M aKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUJbI Y4eOHOM M TPYIOBOM JESATEIBHOCTH,
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SABJISIETCSI OAHUM W3 TPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY aKTyallbHA
3amaya (GopmMupoBaHHUS y O0OyYarOUUXCS MPOCTPAHCTBEHHOT'O MBIIUJICHUS Kak
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUICEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenusi mporpammbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE 00yueHuss — 001eo0pa3oBaTeibHOE U OOMIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst  4yepe3  oOecrieyeHWe  BO3MOXKHOCTH  NMPUOOpETeHHUs U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'€OMETPUYECKUX 3HAaHUM U JEHCTBUH,
crenu@UUHBIX TEOMETPUHU, BO3MOKHOCTH YCIICITHOTO MPOAOKEHUSI 00pa30BaHus
0 CTIEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIIOIH30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA ISt
00yJaromXxcs CPEAHEH IIKOJIbI, HE MCIIBITHIBABIINX 3HAUYNUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO oO0Imero oopaszoBanus. Takum o0pa3oMm, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH OOLIME MaTEeMaTUYECKUE YMEHUS, CBSI3AHHbIE
co crnenupuKOl TreoMEeTpUM H HEOOXOJWMBIC JUIS XKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO Oojiee
ry00OKo, €cid B JalbHEWIIEM BO3HUKHET HEOOXOAWMOCTh B T€OMETPUYECKHX
3HAHUAX B MPOPECCHOHATHLHON e TENBHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX 3afad. [IpHOpPUTETHBIMH 3aJadaMd  OCBOCHHSA  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBasitoTCA:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTH MHPOBOU

KYJIBTYPBI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIIIM MUPOM,;

e (opMupoBaHHE MPEACTaBICHUS O MHOTOTPAHHHKAX W TellaX BpAIICHHS
KaK O BOXHEHIINX MAaTEeMAaTHYECKUX MOJIENSIX, TO3BOJSIONIUX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHME YyMEHHs pACIO3HABaThb Ha 4YEPTEXkKax, MOJCIIX U B
peallbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIaJICHUEC METOJAaMH PEIEHHUs 337a4 Ha MOCTPOCHHS Ha U300paKEHUSX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH MOHITHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPALICHHs U UX OCHOBHBIMU CBOICTBAMH;

e OBJIAJCHUE  QJITOPUTMAMH  PpEUICHHS  OCHOBHBIX  THIIOB  3ajady;
dopMupoBaHHE  YMEHHUS MPOBOJUTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCcyk/eHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3a/Jad W 3a7ad C
MIPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE  UHTCJUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, TMO3HABATEIbHONM  AKTUBHOCTHU,  HCCIIEIOBATEIbCKUX
YMEHHM, KPUTHYHOCTH MBIIIJICHUS;
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e (opmupoBanue GYHKIMOHATBHOM IPAMOTHOCTH, pEeJIEeBaHTHOM
F€OMETPUU: YMEHUE PACHO3HABaTh IPOSBICHUS TIE€OMETPUUYECKHUX
HNOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B PEATBHBIX KU3HEHHBIX
CUTyallUsIX M MpPHU U3YYEHUU JPYIHMX Y4YEOHBIX HPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN ammapar Juisl pPELIeHUs NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJyYEHHBIE PE3YJIbTaThl.

OTnuYUTEN HON OCOOEHHOCTBIO MPOTPaMMBbl SBISETCS BKIOYEHHE B KypC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAaeMbIX Ha YPOBHE
MHTYUTHUBHOTO TIO3HAHUS, U OIPENEIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanoutenue oTaaéTcsi HArASAJHO-KOHCTPYKTUBHOMY METOJly 00y4YeHus, TO
€CTh TEOPETUYECKHE 3HAHMSI MMEIOT B CBOEW OCHOBE UyBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEeATENIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
yyalmxcsi B Kypce CTepeOMETpPUM MPOBOAMUTCA 3a CYET pelIeHus 3aJad Ha
CO3JJaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEpPUPOBAHHE
IpOCTpaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a HPOBOJUTCA C ONOPOM Ha
HarJIAIHOCTh, @ OIIEpUPOBaHME O0Opa3oM — B YCIOBUAX OTBJIEYEHUS OT
HATrJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOAHOTO COAEPKaHHUs.

OcHoBHBIE conepkarenbHble TUHUU Kypca «['eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI U KOOPJMHATHI B IPOCTPAaHCTBE». DOPMUPOBAHHE JTIOTUUECKUX YMEHUN
pacnpenensercs He TOJIBKO IO COJEp)KaTelbHbIM JIMHHMSM, HO W 1O ToJaMm
00y4eHUs Ha YPOBHE CpeJIHEr0 O0IIero 00pa3oBaHusl.

Copnepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacOopeAeN€HHbIM 10 TroJaM OO0y4eHwus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJaJ€HHE TE€OMETPUYECKUMU
HNOHATUSMHU W HaBBIKAMH OCYIIECTBIISUIOCH ITOCJIEI0BATENBHO M MOCTYHATENbHO, C
COOJTIOICHUEM TPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOIyI0 CHCTEMY T€OMETPUYECKUX MPEJACTABICHUN OOYYAIOIIMXCS, PACIIUPSS U
yriryonss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Hezaemo B 11 kacce, Bcero 3a fiBa rojia ooydyenus - 102 yueOHbIX daca.
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COJAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NOHATUSA  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKCHMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCceKaroluecs,
napajylelbHble W CKpeluBamoIuecs mnpsMble. llapamnensHOCTs NpsMBIX H
IUIOCKOCTE B  IIPOCTPAHCTBE: IApajule]IbHbIE IpSAMBIE B IIPOCTPAHCTBE;
NapaJJIeNbHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTh NPSMOM M IJIOCKOCTH. YTJIBI €
COHAIIPaBJICHHBIMM CTOPOHAaMH; Yrod MEXIy MNOpsSIMbIMA B IIPOCTPAHCTBE.
[TapayuenbHOCTB IUIOCKOCTEH: [apaJulelbHble  IUIOCKOCTH; CBOMCTBA
napajsieNbHbIX Iiockoctel. [lpocrteifiine mnpocTpaHCTBEHHbIE (UTYpPBHl HA
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUECHU.

[lepneHIMKYJIAPHOCTD NMPAMOW M IUIOCKOCTH: NEPNEHAUKYJISIPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH IMPSAMOKW M IUIOCKOCTH, TEOpEeMa O NpsSMOU
NEPNEHINKYISPHON IIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXKAY NPSAMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  HOpoeKkuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  IEPHEHIUKYJISIPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHoOrorpaHHuKH

IloHATHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrOrpaHHUKa. IIpusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsIMas U HaKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IIPSAAMOYTOJIbHBIN
napajienenunes U ero cpoicrtsa. Ilupammpaa: N-yronpHas nupamuia, TpaHd H
OCHOBAaHME MUPAMHU/IbI; OOKOBAs U MOJIHASL IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl Npu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PaHHHUKH: TOHSTHE MPAaBUJIBHOIO MHOI'OTPAaHHUKA; MPABUIIbHAS MpU3Ma U
OpaBWIbHAs NUPaMHUAA; NPaBWIbHAS TPEyrojbHas NHpaMUJa M MPABUIbHBINA
TteTpa’ap; KyO. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPaHHHMKAX: OKTadJp,
noJeka3ip u ukoca’ip. CedeHust Npu3Mbl U IUPAMHUIBI.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH.  ODJIEMEHTBl CHUMMETPUM B  NHPaMHJIAX, HapaJlIelenunenax,
IPABUJIbHBIX MHOTOI'PAHHHKAX.
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Boluucienne 5SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OUMaroHallud, YrJIbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOW IOBEPXHOCTH TIPSIMOM MPU3BMBI,
IIONaJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON IPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TIOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TeopemMa O IUlom@aan yceu€éHHOW mnupamuibl. [loHsitue 006 00bEMe. OOBEM
NUPaMU/IbI, IPU3MBI.

[logo6ubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOI0OHBIX TEII.

11 KJIIACC

TeJia BpalueHust

Hunuuapuyeckas MOBEPXHOCTh, obpazyroriue UIUHAPUYECKON
MOBEPXHOCTH, OCh IWIMHAPUYECKON moBepxHocTU. [lununHap: ocHoBaHus U
OOKOBasi TMOBEPXHOCTb, O0Opa3yollass U OCh; IUIOHAAb OOKOBOM M MOJHOU
MTOBEPXHOCTH.

KoHnueckass moBEpXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHoCcTH. KOHYC: oCHOBaHME U BepIillMHa, 00pa3yromias
U OChb, IUIONMIaJb OOKOBOM W TOJHONW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3syroume 1 BbICOTa; OCHOBAaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, TUaMeTp; IUIONMIA[b MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnonoxkenue cepbl U MIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
IJI01a/1b CEepHI.

N3obpaxxenue Ten BpallleHusl Ha IIOCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunamuu Ten BpaileHuss W MHOTOTPAHHMKOB. MHOrOrpaHHUK,
OMMUCaHHBIA OKOJIO cdephl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WM TEJO
BpalICHUSI.

[Tousarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO MapajuleNienurena W ciaeactsus u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM mapa 1 miomaas chepsl.

[TonoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKAY IUIOLIASIMHU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJl.

Ceuenus mwiMHApa (mapaJyieIbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHUS
KOHyca (mapaJieTbHOE OCHOBAaHUIO M MPOXOJSIIEE Yepe3 BEpIIMHY), CEUCHHS
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B mpocTpaHcTBe. ClI0XKEHNE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yuciio. PasiioxkeHne BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. IlpaBuiio mapauienenunena. Pemienue 3amad, CBSI3aHHBIX  C
OPUMEHEHUEM TMpaBWJI JEHWCTBUU C BeKTopaMu. IIpsMoyronapHas cucremMa
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KoopauHar B IpoctpaHcTBe. KoopamnHatel Bektopa. Ilpocreiimme 3amadn B
KOOpAMHAaTaX. YTOJd MeXIy BekTopamu. CKalsIpHOE NpPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mexay ONpsIMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I ITPY PELICHUU F€OMETPUUECKUX 3a/1a4.
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IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMSI TPOrpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTukay XapakTepu3yrTCs:

I'paxxnanckoe BocnuraHnue:

c(hOpMHPOBAHHOCTHIO TPAKAAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIEHAa POCCHUHCKOrOo OOINecTBa, TMPEACTAaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxaaHCKoro oomecTBa (BBIOOPBI, OMPOCH M TIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLUAJIBHBIMA MHCTUTYTaMHM B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPaXKTAHCKOU MACHTUYHOCTH, YBOXKCHUS K
MPOLLJIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUKMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
K MCMOJIb30BAHUIO ATUX JOCTIKCHUN B JPYrMX HaykKax, TEXHOJIOTHAX, cdepax

SKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHMS:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(OpMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, 3TUYECKOIO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JTOCTHKEHUN HAYKH U IEATEIIBHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOI'O BKJIA/Ia B IOCTPOCHHUE YCTOMYHUBOIO OyAYyLIETO.

JcTeTn4YecKoe BOCIIUTAHUE:

JCTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, peneHuu, paccyXIcHuM;
BOCIIPUMMYHNBOCTBIO K MATEMAaTUYECKUM ACTIEKTAM PA3JINYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTbIO yMEHHUS MPUMEHATH MaTeMaTHUYeCKUE 3HAHUS B
MHTEpecax 3J0pOBOr0 M OE€30MacHOT0 00pa3a >KM3HU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHKE, COANaHCUPOBAHHBIN PEKUM 3aHATUN U

OTABIXA, peryisipHas busnueckas AKTUBHOCTb); ¢duszraecKoro
COBEPIICHCTBOBAHUS, npu 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHON
NEATEIIbHOCTHIO.

Tpyaosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTU TPYAOTIOOHS; MHTEPECOM K
pasnuyHbiM  chepam  TpoPEeCCHOHATBHOW  ACSITENIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynyimierd npodecCud M peaqr30BbIBaTh COOCTBEHHbBIEC >KU3HEHHBIC ILIAHBI;
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TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K  MaTeMaTHUYecKoMy OOpa3oBaHMIO U
caMO00pa30BaHUIO HA NPOTSKEHUM BCEH XU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHUIO B PELICHUU MPAKTUYECKUX 3a71a4 MaTEMATUYECKON HAIIPABJIEHHOCTH.

IKOJIOTMYECKOe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO JKOJIOIMYECKON KYyJIbTYypbl, NOHUMAHUEM BIMSIHUS
COLIMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHOU U COLMAIBHOU
Cpelpl, OCO3HAHUEM TIJIOOATBHOTO  XapakTepa SKOJIOIMUYECKUX  IpoOseM;
OpPUEHTALMEd Ha IPUMEHECHUE MATEMATUYECKUX 3HAHUU U PELICHMs 3a/1ad B
o0lacTh OKpyXXawlled cpeabl, IUIAHUPOBAHUS TOCTYIIKOB UM OLEHKH MX
BO3MOJKHBIX IIOCJIEICTBUH JUISl OKPYKAIOLIEN CPEbL.

LleHHOCTH HAYYHOTI'O IO3HAHUA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsI HAayKM U  OOIIECTBEHHOM  MPaKTUKH, MOHUMaHUEM
MaTeMAaTUYECKOM Hayku Kak c(depbl UelIOBEYECKOM MAEATEIbHOCTH, ATANOB €€
pa3BUTUA M 3HAYMMOCTH JUIA pa3BUTHS UMBWIM3ALMHU; OBJIAACHUEM S3bIKOM
MaTEMATUKA M MaTeMaTUYECKOW KyJNbTypOW KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBISATh NPOEKTHYI0 U HCCIIEIOBATEIBCKYIO JEATEIbHOCTD
VWHJVBHYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTpaMMbl y4eOHOTO MpeaMeTa
«Marematukay XapaKTEePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBLMU
OelicmeUAMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcarvnvie  noznasamenvnvle  Oeticmeus,  00ecneyuUBaAOM
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarwuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpydcamowe20  Mupa;,  NpUMeHeHue  J10SUYECKUX,
uccne008amenbCKux onepayutl, ymeHuti pabomams ¢ ungopmayueti).

ba3oBble joruyeckue JeMCTBUA:

e BBISIBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHONICHWH MEXIy MOHITHAMHU; (DOpMYyTUpPOBATH
OTIpENENICHUS]  MOHATUN, YyCTAaHABIMBATH CYIICCTBEHHBIA  TMPHU3HAK
Kiaccu(puKanyu, OCHOBAaHUS JUIsi OOOOIICHUS W CPAaBHECHHWS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MPeoOpPa3OBLIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE M OOIIHE;
YCIIOBHBIE,

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpoTHBOpeYHs B (aKTaxX, JAHHBIX, HAONIOJCHUSAX W YTBEPKICHHSIX;
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npeayiaraTb  KpUTEpUU  JJIS  BBISBICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIbI C HCIIOJB30BAaHUEM 3aKOHOB JIOTUKH, NIEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITEJILHO JI0Ka3aTeNbCTBA MaTEeMaTHYECKUX
yTBEpKJEHUHN (MPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh cHoco0 perieHus ydyeOHOM 3adadyu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIIeHHs, BBHIOMpATh HauWOoJiee MOAXOAAIUNA C YYETOM
CaMOCTOATEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBare/bcKue 1eiicTBUS:

e HCIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbLCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, (UKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIemMy,
yCTaHABIMBaTh HUCKOMOE M  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEJIbHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTUYeCKOro
o0beKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BbeKTaMU, SIBIICHUSIMU, ITPOIIECCAMU;

e  CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIEHHS U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJIEHUS, HUCCIEIOBaHUs, OLEHUBATH JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE NPOILIECCa, A TAKKE BBIJIBUTaTh
MIPEOJIOAKEHUS O €70 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanmeii:

e BBIABIATH AeUIUTH MHDOPMALIUM, AAHHBIX, HEOOXOAUMBIX IJii OTBETA
Ha BOIIPOC U JJI pELICHUS 3a/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAIHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABIICHNUS,

e CTPYKTYypUPOBaTh MH(GOPMAIHIO, TIPEJCTABIATE €€ B Pa3IUIHBIX (HOpMax,
WJUTFOCTPUPOBATH TpadUUuecKH;

e OLICHUBATH HaJIEXKHOCTh uHbOopMau o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvle  KOMMyHUKamueHble  Oelicmeus,  00ecnedugaiom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4aArOUUXCHL.

OO0menue:
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e BOCIHpUHUMATL U (GOPMYJIUPOBATH CYXACHUS B COOTBETCTBUU C
YCIOBUSIMU U LETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M NMHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pELICHUS 33/1aud, KOMMEHTHUPOBATh MOJyYECHHBIN pe3yJIbTarT;

e B X0/€ 00CYXXJIEHUS 3a7]aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIAaEMOM TEMBbI,
npoOJIeMbl, perraeMoi 3aJjauu, BbICKa3bIBaTh UCH, HAIICJICHHbIC Ha TTOMCK
pEUIEHUs; COMOCTAaBISATh CBOM CYXKICHHS C CYXKICHUSMH JAPYrUX
YYaCTHUKOB JHAaliora, OOHapy»XMBaTh pa3liMuuMe W CXOJICTBO IO3UIIMM; B
KOppeKTHOU (hopme hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  pE3ylbTaThl  PEMIEHUS  3aJaud,  JKCIEPUMEHTA,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUICHUS ¢ YYETOM 3aJ1a4 MPE3ECHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHuyecTBo:

e TMOHMMATh M  HCHOJB30BaThb  NPEUMYyIIECTBA  KOMaHJIHOM U
UHAUBUAYaTbHON pabOThl MpU pelIeHUH y4eOHBIX 3a/1a4; IPUHUMATH LETh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPTraHMU3aLMI0 COBMECTHOM
paboThI, pacrpeAesaTh BUAbl padoT, JOroBapuBaThCA, 00CYX IaTh IPOLIECC
U pe3ysbTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Yy4aCTBOBATb B IPYIIOBBIX (hopmax padboThl (00CYyxkaeHUsI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBINOIHATH CBOIO 4YacTh pPabOTHl H
KOOPJIMHUPOBAaTh CBOM JIEUCTBHUSI C JPYITMMH YJ€HAMU KOMAaH/bI;
OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUS.

3) Yuueepcanvuvie  pecynamuenvie oeticmasusl, obecneyugarom
G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHU.
Camoopranmuzanus:

e COCTaBJIATH IUIaH, AITOPUTM PELICHHS 3aa4d, BBIOMPATh CIOCOO peleHus
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH U KOPPEKTUPOBATh BAPUAHTHI PELIEHNN C YYETOM HOBOM
uH(popMaluu.

CaMOKOHTPOJIB:

e BIIQJICTh HaBbIKAMU TO3HABATEIHHOM pediekcun Kak OCO3HaHUSs
COBEpIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJIETh CIIOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca H
pe3yabpTara peuieHrus MaTeEMaTUYECKOM 3a/1a4u;

e TMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh TNpPH PELIEHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
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e OIIGHMBATh COOTBETCTBHE pE3yJbTaTa 1IN U YCJIOBHUSIM, OOBSICHSTH
IIPUYMHBI JTOCTHKECHUS WIM HEOOCTMIKEHUS PEe3yJIbTATOB JESATEIbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJ/IbTATDBI
10 KIJIACC

OnepupoBath TOHATUSAMU: TOUKA, TIPsIMAs, IITOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM W CJCACTBHS W3 HUX TPHU PEIICHUN
T€OMETPUICCKUX 3a]1aY.

OnepupoBaTh MOHATHSIMU: MMAPATIICTLHOCTh U MEPIIEHIUKYISIPHOCTh MPSMBIX
Y IIJIOCKOCTEMN.

KnaccudummpoBats B3auMHOE pACIOIOKEHUE TPAMBIX H IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: JABYTPAHHBIM YTroJl, TPaHU JBYTPAHHOTO YrIa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JIBYTPAHHOTO yria; TpajaycHas Mepa
JIBYTPAaHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPAaBUIILHBIN MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJbI MHOTOIPAHHHKOB (MHMpaMujia; TpHU3Ma,
PSIMOYTOJILHBIN Mapalijiesienune, Kyo).

KnaccudummpoBarh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
kinaccudukanuu  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, IPABHIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIIOHHBIE TIPU3MBbI, TTApaJUICICTUTICIbI ).

OnepupoBath MOHATUSMU: CEKYIIAsl MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHATH IPHUHIIUITBI TIOCTPOSHUS CEUCHUH, UCIIONIb3YsT METO/T CJICIOB.

Ctpouth ceuyeHUss MHOTOTPAHHUKOB METOJIOM  CJEJOB, BBITIOJHSTh
(BBIHOCHBIE) TUIOCKHME YEPTE)KH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpPXY, COOKY, CHH3Y.

Pematp 3amaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH IO 00pas3IiaM WiH
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AaHAIUTUYECKHE METOAbl TpPH PEIICHUU
CTaHJIAPTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYUCIICHHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TPSIMOHW, OT TOYKH JIO IIOCKOCTH, MEXIY
CKPENTUBAIOIIUMUCS TTPSIMBIMHU.

Pemrate 3a1a9n Ha HAXOXKJICHUE TEOMETPUICCKHUX BEJIMYUH MO 00pasIiaM HiIH
aNropuTMaM, IPUMCHSS W3BECTHBIC AHAIUTUYCCKUE METOIbI TPU PEHICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKHMX 3a7a4 Ha BBIYKHCICHHE YIVIOB  MEXKIY
CKPENIUBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOM ¥ ITUIOCKOCTBIO, MEXIY
TTIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.
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Boruucisate 00BEMBI U IO TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ TOpUMEHEHHEM (GOpMYJ;, BBIUUCISATH COOTHOIICHHUS] MEXIY
TUTOIASIMU TIOBEPXHOCTEH, 00bEMaMu MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B TNIPOCTPAHCTBE; LIEHTP, OChb H
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[Ipumensate reoMerpuueckue (axThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOIarallinX HECKOJIBKO IAroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/laHbl B SIBHOU (opMme.

[IpuMensaTr mpocTelliie NPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1au.

[IpuBOOMTH HpUMEpPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MNPHUPOAE H
KW3HU, PACTIO3HABATh IIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHWS Ha NPAKTUKE: aHAIU3UPOBATH PEATbHBIE
CUTyallUM W TIPUMEHATh HW3YUYCHHBIE TMOHATHUS B IPOLECCE IOUCKA PEUICHUS
MaTeMaTU4YecKu CHOpMYyJIUPOBAHHON MpOOJIEeMbl, MOJAEIUPOBATh pPEATbHbBIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAaKTUYECKUE 3a1a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYHUH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAs TOBEPXHOCTb, OOpasylolne
[IMHAPUYECKON  TMOBEPXHOCTH;  IWIMHApP,  KOHWYECKas  MOBEPXHOCTbD,
oOpasyromnre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpamieHus (IUIMHAP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI IOTYYCHHS TEJ BPALCHUSI.

KnaccudummpoBats B3aMHOE pacmioiiokeHue chHephl U TUIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJI0M, OCHOBAaHME IIAPOBOr0 CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOU CEKTOP.

Boruncnsate  00bEMBI M IJIOMAQAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ C IPUMEHEHHEM (HOpMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHUK, BIHCAHHBIA B chepy
ONMHCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpAaIICHUS.

BbyncnsaTe COOTHOLIECHUST MEX]y IJIOLIAASIMU MOBEPXHOCTEN M 0ObEMaMu
OJIOOHBIX TEJl.
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N3o6paxarh u3yyaemble (QUIypbl OT PYKM M C HPUMEHEHUEM IIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
Guryp: BUI cBepxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPNpPETUPOBATL U MpeoOpa3oBbIBaTh HH(OpPMALHUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEJICTABICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  IEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHO>KEHMSI BEKTOpa Ha YUCIIO, O0bICHATh, KAKUMH CBOMCTBAMHU OHHU 00JIaJ1aI0T.

IIpuMeHsATh IpaBWIIO NapauIeICIUIIEAA.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPIMHATEI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBHI.

Haxoaute cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE IPOU3BEACHUE, pACKIAAbIBaTh BEKTOP MO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMeTpuueckue QaxkThl Ui PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIbKO IAaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

Pemare mpocTeiimme reoMeTpUYecKre 3aaud Ha IPUMEHEHHE BEKTOPHO-
KOOPAUHATHOT'O METOJA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKMX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEITMYMH MO 00pa3laM WK alropuT™Mam, IpUMEHsS
W3BECTHBIE METOBI IIPY PELIEHNN CTAHJIAPTHBIX MAaTEMATHYECKHUX 3aa4.

[IppumensaTe mpocTediye NpOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPHA PELICHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpuBOIMTE NpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
KW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTyYEeHHBIE 3HAHUSA HA NPAKTUKE: AHAINW3UPOBATH PEaIbHbBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHS B IIPOLIECCE IOUCKA PELICHHUs
MaTeMaTuyecku CcGOPMYIMPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pEaJbHBIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIENOBaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEeOpeM, anmnapara aireopsl; peraThb
IIPAKTUYECKHUE 3a1a41, CB3aAHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEIUYMH.

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 09:08 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHuUe pa3iesioB U TEM (uudposbie)
n/n MPOrpamMMbl Beero Kontpoapubie | IpaxTuieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapamienbHOCTh MPSAMBIX U IIIOCKOCTEN
3 HepHCHI[I/IIny'I}IpHOCTL MPSIMBIX U 12
MIJIOCKOCTEH
4 VYrasl MexAy IPAMBIMH U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKA 11 1
6 OOBEMBI MHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHME: CEUECHMUSI, PACCTOSIHUS U YTIIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE

HaumeHnoBaHue pa3aesioB  TeM (uudposbie)
Ne n/mm Konrtpoasubie | IlpakTnuyeckue

NMporpamMmal Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsl

Tema BparneHus 12

OO0BEMBI TEN 5

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10

[ToBTOpenwue, 0600IIEHNE, 7 1

CUCTEeMaTHU3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/u

Tema ypoka

KoaunuecTBO 9acoB

Bcero

KonTtpoasHubie
padoThI

IIpakTHuyeckue
padoThI

Jara nuppoBbIe
H3y4yeHHus1 | oOpa3oBaTe/IbHbIE

DJIeKTPOHHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU: TOUKA,
npsimasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna nzo0paxeHHs Ha pUCYHKAX:
1300pakeHMs INIOCKOCTEH, TapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPENHBI OTPE3Ka

Ilonsrus: IEPpECCKAINMECS IITTOCKOCTH,
IepeCcCKarommecs npsamMasa 1 JI10CKOCTh

IlonsTus: NepeCCKaromurecs rmiIoCKOCTH,
IepeceKarommecs npsamMasa U JI0CKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKAMU,
n300pakeHHe MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha TIPOCKIIMOHHBIX YepTexkax

HauanpHbie cBeieHNs 0 KyOe 1 mupamuie,
uX pa3BEépPTKU U Mozenu. CeueHus
MHOTOI'PaHHUKOB

HavanwsHbie cBeieHns o KyOe v mupaMu/e,
ux pa3BEépTku u Mozenu. CeueHus
MHOTOI'PaHHUKOB

TToHsaTHE 00 aKCMOMATHYECKOM
MMOCTPOEHUU CTEPEOMETPHUH : AKCHOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
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[TousTHe 00 aKCMOMATHYECKOM

8 MTOCTPOEHUU CTEPEOMETPUHN : AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TousiTHEe 00 aKCMOMAaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUHN : AKCHOMBI 1
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCMOMAaTHYECKOM

10 MIOCTPOEHUU CTEPEOMETPUHN : AKCHOMBI 1
CTEpPEOMETPUH U CIEACTBUS U3 HUX
B3anmMHOe pacniosiokeHue NpsMbIX B

1 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, 1
[IapaJUIeIIbHBIE U CKPEIUBAIOIINECS
IpsiMble
[TapannenbHOCTh NPSAMBIX U IIJIOCKOCTEH B

12 IIPOCTPAHCTBE: NapajUIeIbHbIE IPSIMBIE B 1
IIPOCTPAHCTBE; MapAIUIEIBbHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B

13 npocrpancTie: [lapamuienbHOCTD IPSAMON U 1
IIJIOCKOCTH

14 VYTIIBI ¢ COHANPaBIEHHBIMUA CTOPOHAMU

15 Yron Mexay NpssMbIMU B IPOCTPaHCTBE

16 Yron Mexay NpsMbIMU B IPOCTPaHCTBE

17 [TapamienbHOCTb IIOCKOCTEM : 1
NapajuIeIbHbIE IIIOCKOCTH

18 CBolicTBa MapaJlIeNIbHbIX INIOCKOCTEN 1

19 [Ipocreiime npocTpaHCTBEHHBIE (DUTYPbI 1

Ha IJIOCKOCTH: TeTpa’ap, Kyo,
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napajuIeenumnes

20 IToctpoeHue ceueHmii

21 ITocTpoeHue ceueHmit 1
Kountponbnas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B TIPOCTPAHCTBE. 1 1
[TapannenbHOCTh NPAMBIX U TIOCKOCTEM"
[TepieHAMKYASIPHOCTH IPSIMOM U

23 TUTOCKOCTH: IEPIICHIMKYIISIPHBIE TPSIMBIC B 1
IIPOCTPAHCTBE

24 [IpsimMble napasienbHbIe U 1
HEPIECHIUKYIIPHBIE K INIOCKOCTH

o5 IIpsimble napasuieabHbIE U 1
MEPIEeHIUKYIIIPHBIE K IIIOCKOCTH

26 [Tpu3Hak neprneHANKYISIPHOCTH MPSIMOU U 1
IIJIOCKOCTH

7 [Ipu3Hak neprneHMKyISIpHOCTH NPSIMON A 1
IIJIOCKOCTH

o8 Teopema o psAMOH NepIEH UK YIS PHOU 1
IIJIOCKOCTH

29 Teopema o IpsAMON NepIEH UK YIS PHOU 1
IJIOCKOCTH

30 Teopema o npAMoii epreHANKYISIPHOI 1
IIJIOCKOCTH
[lepnieHiuKynAp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKHU J10 IIJIOCKOCTH, PACCTOSIHUE OT 1
IIPSIMOM A0 TUIOCKOCTH

32 IlepnieHIMKYIIAp M HAKIIOHHBIE: PACCTOSHUE 1
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
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MIPSIMOM 10 TUIOCKOCTH

33

[leprieHAUKYIISAp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT 1
MIPSIMOM 10 TUIOCKOCTH

34

[TepnienauKysIp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH [0 IIJIOCKOCTH, PACCTOSTHUE OT 1
HPSIMOM 710 TNIOCKOCTH

35

VYTIuIBl B IPOCTPAHCTBE: YT OJI MEXKAY
MIPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHbIi yro, JMHEHHBIN yroJl
JBYTPAHHOTO yTja

37

JIByrpaHHBII Yo, TMHEHHBIN yroi
JBYTPAHHOI'O yria

38

[lepnieH IUKYISIPHOCTD IUIOCKOCTEMN:
IIPU3HAK NIEPIEHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN

39

[TepnieHAMKYASPHOCTD TIIOCKOCTEH:
MPU3HAK MEPIEHIUKYISIPHOCTH IBYX 1
IJIOCKOCTEN

40

[leprieH IUKYISPHOCTD IUIOCKOCTEMN:
IIPU3HAK NIEPIEHAUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN

41

Teopema 0 TpEX mepreHMKYIApax 1

42

Teopema o TpEX MepHEeHAUKYIApax

43

Teopema o TpEX MepHeHIUKYIsIpax

44

KontponbHas pabora no remam
"IlepneH IUKYISIPHOCTD MPSIMBIX U 1 1

m1ockocTe" 1 "YTibl MeX1y NPsSMBIMU U

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
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IJIOCKOCTAMHA"

45

IlonsTue MHOI'OrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'PaAHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTI'OI'PAHHUKH, pazBépTKa

MHOT'OI'paHHHUKaA

46

[Ipu3ma: nN-yronpHas npu3Ma; TpaHu U
OCHOBAHUS MPU3MBIL; IpsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJTHASI TOBEPXHOCTh

IIPU3MBI

47

[Tapamenenunen, npsiMOYTr OJIbHBII
napajJiesienune 1 ero cBoiicTa

48

[Mupamupa: N-yronbHas nupaMuia, FpaHu U
OCHOBaHHUE NMUPaMHU/Ibl; OOKOBAs U MOIHAs
MIOBEPXHOCTh UPAMU/IBL; TPaBUIIbHAS U

yceqéHHa;I nupamMuia

49

[IpaBunbHBIE MHOTOTPAaHHUKU: TIOHATHE
MPaBUIILHOTO MHOT'OI'PAHHUKA; IPABUIIbHAS
Ipu3Ma U NpaBujIbHas MUPaAMHUIA; 1
IIpaBWJIbHAS TPEYroJIbHAs UpaMua u
MIPaBWIIbHBIN TETPadIp; KyO

50

[IpencraBnenue o NpaBUIIbHBIX
MHOTOI'PaHHUKAX : OKTadIP, JOJAEKAdIP U 1

UKOCadIp.

o1

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHS

OTHOCHUTEJIBHO TOUYKH, IPSIMOH, IIJIOCKOCTH.
DJIeMEHThl CUMMETPHUH B IUpaMuIax, 1
napajuleJenune1ax, NpaBUIbHbIX

MHOT'OI'paHHUKaXx

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
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59 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: 1
péOpa, aAuaroHamu, yribl
[Tmomaas 60KOBOI MOBEPXHOCTH U TIOJTHOM
53 MTOBEPXHOCTH MPSIMOM MPU3MBI, TLTOMIAIb 1
OCHOBaHUH, TeopemMa 0 OOKOBOU
MOBEPXHOCTHU MPSMOI TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 TTOBEPXHOCTH NMPaBUIHLHON TTHPAMHU/IBI, 1
TeopeMa O TUIOMIA U OOKOBOM TOBEPXHOCTH
yCeuEHHON MTUPAMU/IBI
55 Kontponbnas pabora mo reme 1 1
"MHororpaHHuKN"
56 [Tonsitue 06 00BEME 1
57 O0BEM UpaMHU/IBI 1
58 O0BEM UpaMHU/IBI 1
59 O06BEM TUpaMuIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 Kontponbhas padbora o reme "O0bEMBI 1 1
MHOT'OTPaHHUKOB"
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITHS
65 3HaHuii. [Toctpoenue ceuenuit B 1
MHOTOTPaHHUKE
[ToBTOpEHme, 0000IIEHNE CUCTEMATH3AITUS
66 3HaHUH. Beruncienne pacCTOSTHAN: MEXITY 1
JBYMsI TOUKaMH, OT TOUKH A0 IPSMOMA, OT
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TOYKH N0 IIJIOCKOCTHU, MCIKIY
CKpCIIMBAIOIIUMUCH ITPAMBIMU

67 Htorosas koHTpoObHAs paboTa 1 1

[ToBTOpEeHue, 0000MIEeHNE CHCTEMAaTH3ALUS
3HaHUH. BBIYKMCIIEHNE YIII0B: MEXIY

68 CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEKITY 1
IPSIMOH U TIOCKOCTBIO, JIBYTPaHHBIX

YTJI0B, YIJIOB MEXKAY IJIOCKOCTIAMU

OBIIEE KOJIMYECTBO HACOB I10

[NPOT'PAMME o8 >
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11 KIIACC

KoanuecTBo yacoB DJ1eKTPOHHBbIE

Hdara uudgpoBbie
Nenm/m | Tema ypoka Kourpouabnusie | IIpakTuyeckue
Bcero H3y4YeHHs = oOpa3oBaTejibHbIE

padoThI padoThI pecypesi

Cdepa u map: ueHTp, paauyc, IuamerTp;
IUJIOIIA](b TIOBEPXHOCTHU CQEpHI

B3aumnoe pacnonoxxenue cepsl u
2 IUIOCKOCTH; KacaTellbHast INIOCKOCTh K 1
chepe; iomanb chepsl

N3o6paxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

[{umuHapruYecKkast MTOBEPXHOCTb,
00pa3yroIIne UITHHIPHICCKOMN
MOBEPXHOCTH, OCh ITUJIMHIPUYCCKOM
MOBEPXHOCTH

[unuHap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIIas u OCh;
TIOMIA (b OOKOBOU M MOJIHOM
MTOBEPXHOCTU

N300paxenne MUINHAPA HA TNIOCKOCTH.
Pazpéprka nununapa. Ceuenus

UUIUHIPA (TTTOCKOCTHIO, TApalIeIbHON
WJIH TIePICHIUKYISPHON OCH IIMIIMHAPA)

Konunueckasi moBepXHOCTh, 00pa3yromime
7 KOHUYECKOW MTOBEPXHOCTH, OCh U 1
BEPIIMHA KOHHYECKOHN MTOBEPXHOCTH
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KOHYCZ OCHOBAHHUC U BCPIINHA,

8 00pa3yroIas ¥ 0Ch; TUTOMIAIb OOKOBOH 1 1
ITOJIHOM ITIOBEPXHOCTH
VY ceuéHHbI KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBAHUS U OOKOBas 1
MIOBEPXHOCTh
N300pakeHne KoHyca Ha MJIOCKOCTH.
Pa3pépTka konyca. CeueHnst KOHyca

10 (MII0CKOCTHIO, TapAIIIeTbHON 1
OCHOBAHUIO, U IUNIOCKOCTBIO, TPOXOsLICH
yepe3 BEPILUHY)

1 KomOunanus ten BpaiieHus u 1
MHOTOT PaHHHKOB
MHoOrorpasHyK, OMMCaHHBIN OKOJIO

12 cdepsl; chepa, BiUcaHHAs B 1
MHOT'OI'PaHHMK MJIM B TEJIO BPALIEHUS

13 [Tonsitue 06 00BEMe. OCHOBHBIE 1
CBOIicTBa 00BEMOB TEN

14 O06bEM nuIIMHIpa, KOHyCa

15 O06BEM mapa u wiomanb chepo
ITonoGHbIE Tena B IPOCTPAHCTBE.

16 CooTHollIeHUsI MEXTy TIIOMIAIIMU 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX T

17 Kontponbnas pabora o remam "Tena 1 1
Bpamenus" u "O6bemsl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoxeHue 1 BBIUNTAaHUE BEKTOPOB 1

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1
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21

Pasnoxenue BekTopa 1mno TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio
napasuleNenune1a

22

Pemenne 3amad, cBI3aHHBIX C
IIPUMEHEHUEM IPABUII ACUCTBUH C
BEKTOPaMHU

23

[IpsimoyronbHas cuctemMa KOOpAUHAT B
npocTtpancTBe. KoopauHaTsl BeKTopa.
IIpocreiimne 3aaun B KOOpAUHATAX

24

VYroa mexny Bekropamu. CKaIsipHOe
MPOM3BEICHUE BEKTOPOB

25

Brruncienue YIJIOB MCIKAY NPAMBIMU U
IIJIOCKOCTSAMU

26

KoopanHatHO-BEeKTOPHBIN METOA TPU
pEIICHUU TEOMETPUIECKUX 3a1au

27

KonTtponbnas pabora o reme "BekTopbl
1 KOOPJIMHATHI B IPOCTpaHCTBE"

28

[ToBTOpeHue, 0600mEeHE U
cucreMaTn3anus 3HaHnii. OCHOBHBIE
¢burypsl, GpaxThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpenue, 06001ICHNE U
cucreMartuzanus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxkTsl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpenwue, 0600IICHNE U
cUCTEMATHU3ALMS 3HAHUN. 3a1a4n
TUTAHUMETPUHU U METOJIbI MX PEIICHHS
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[ToBTOpEeHME, 06001IIEHE U

31 CHCTEMAaTHU3alliA 3HAHU. 3a1aun 1
TUTAHUMETPUH U METOJIBI KX PEIICHUS
[ToBTOpenue, 06001ICHNE U
32 cucremMaru3aius 3HaHuil. OCHOBHBIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTepPEOMETPUHN
33 HroroBas koHTposbHAs paboTta 1 1
34 [ToBTOpEHwue, 0606lueHI/ie u 1
cHCcTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 3 3 0

[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

» MartemaTnka: anreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 xknacewl/ Atanacss JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oouiectBo «M3aarensctBo «lIpocBemenuer

METOINYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

bu6muoreka LIOP
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