MUWUHHCTEPCTBO MPOCBEILEHM ST POCCUNCKOU ®EAEPALINU
MI/IHI/ICTepCTBO O6pa30BaHI/IH 51 MOHO,HG)I(HOfI ITOJIMTUKHU
Cep1IoBCKO# 00J1acTH

JenapramenT o6pazoBanus ropoja ExkarepunOypra

MAOY COLI Ne 123

COT'JIACOBAHO YTBEPXJIEHO
He,[[aFOFI/ILICCKI/IM COBCTOM

Hupektop

IIpotokom Ne 1

Ot «30» aBrycra 2024r. Crapukosa O.B.

ITpuka3z Ne 118/12-n
oT «30» aBrycra 2024 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamerta «I'eomerpusi. ba3oBbiii ypOBEHbY

s ooygarommxes 10-11 kmaccon

Exarepunoypr 2024



MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomerpus» 06a30BOro ypoBHS IS
ooyuarormuxcst 10 —11 «kmaccoB pa3paboraHa Ha ocHOBe DenepasbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa CpPeaHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABABIIEMBIX K
MaTeMaTHYeCKOMy OOpa3oBaHHIO, W TPAAWIMA POCCHICKOTO 00pa3oBaHUSI.
Peanu3amus mporpamMmbl o0ecriedrBaeT OBJIaICHUE KIFOYCBBIMUA KOMIICTCHIUSIMH,
COCTABJISIFOIIIUMU  OCHOBY JUISI CAMOPa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIHHOTO PAa3BUTHUS
JMYHOCTH 00YJarOIIHXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUU Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBbIO METANpPEAMETHBIX U
NPEIMETHBIX Pe3yJbTaTOB OOyUEHHsS T€OMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTHs OOy4aromuxcs, (OpMHUPOBaHUA (DPYHKIIMOHAIILHOM MaTeMaTUYECKON
IPaMOTHOCTH, U3YUEHUs IPYTUX y4eOHbIX AUCUUILINH. Pa3Butue y oOyuarommxcs
IPABWIbHBIX MPEICTaBICHUA O CYIIHOCTH U HPOUCXOXKJIECHUU T€OMETPUUYECKUX
abcTpakuuii, COOTHOLICHUH PEAJBbHOTO U HUICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUM U TMPOLECCOB PEAIBHOTO MHpPA, MECTE
T€OMETPHUH B CUCTEME HAYK U POJIU MAaTEMaTHUYECKOTO MOACIMPOBAHUS B HAYYHOM
NO3HaHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUS, HEOOXOAMMBIX JJisi aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTb H3Y4Y€HHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormueckoe MbllIeHHE, (opMHpyeMOe MpH HM3yYEeHUH OOYy4aroLUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U MMOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEIIECHUS TEeOMETPUUYECKUX 3aJady, YMEHHE BBIJIBUTaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS NPHU PEIIEHUH 3a/1ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH 4denoBeka. OpueHTalMsi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOIUMOE YCJIOBHUE €ro COLMAIbHOTO ObITHS, ¢dopma
OTPaKEHHUs OKPYXKAIOUIETO MHpA, YCIOBHE YCIEIIHOTO TMO3HAHUS M aKTUBHOTO
npeoOpazoBanusi  AeicTBuTenbHOCTH.  OmepupoBaHHe  MPOCTPAHCTBEHHBIMU
o0Opazamu 00beIMHSET pa3Hble BUbI YU€OHOU U TPYJOBON JESTEIbHOCTH,



SBJISIETCSI OAHUM U3 MPOPECCHOHAIBHO BaXXHBIX KayecCTB, MO3TOMY aKTyajlbHa
3ajaya (OPMUPOBAaHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHHS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAESTEIHHOCTH 110 MHOTUM HaIlPaBJICHUSIM.

Llenp ocBoeHus mporpamMmbl ydeOHOro Kypca «['eomerpusi» Ha 0a3oBOM
ypoBHE OOyueHusi — o00meo0pa3oBaTeibHOE H  OOIIEKYJIbTYPHOE pPa3BUTHE
oOydaromuxcst  4yepe3  oOecreueHHe  BO3MOXKHOCTU — NPUOOpETeHHS |
UCIIOJIb30BAHUSI CHCTEMATHUYECKMX TIEeOMETPUYECKUMX 3HAaHUA U JICUCTBU,
crenu@UYHBIX TEOMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOJAOHKEHUST 00pa3oBaHus
[0 CIELHAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpPOBHE IpeIHa3HA4Y€HA IS
OOy4YaronMxcst CpefHEN IIKOJbI, HE MUCIBITHIBABIINX 3HAYUTEIIbHBIX 3aTPYyIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaroniygecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOWUTH OOIIME€ MAaTeMaTUYECKHE YMEHUs, CBSI3aHHBIC
CO creuu(PuKoil reoMeTpur MU HEOOXOAMMBIE JUIsl KU3HU B COBPEMEHHOM
oOmecTtBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh I'€OMETPHUIO Ooliee
ri1y00OKo, €Clii B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX
3HaHUSAX B MIPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTikeHHe 1ed OCBOEHHUS MIPOrpaMMbl  OOECHEUYMBAETCS PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpuopuTeTHBIMU 3a/layaMu OCBOEHHUSI Kypca
«I"'eomeTpun» Ha 06a30BoM ypoBHE B 10—11 kiaccax sBistoTCA:

e (opMHpOBaHHME TMPEICTABICHUS O TEOMETPUU KaK YacTU MHUPOBOI

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEJICTaBICHUS O MHOTOIPAHHUKAX U TeJlaX BpaLICHUS
KaK O BaXHEHUIIMX MATEeMaTHUYECKUX MOJIENSAX, MO3BOJIAIONINX OMUCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHHE YMEHMs paclo3HaBaThb Ha YEPTEkKax, MOJEIIX U B
peaIbHOM MHUPE MHOTOIPAHHMKY U TEJIa BPALLICHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHue yMEHHSA ONEPUPOBATH OCHOBHBIMH TMOHSATHUAMH O
MHOTOIPAaHHHUKAX M TeJaX BPAIEHUs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHUE  aANTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupOBaHHE yMEHHUS MPOBOAMTH  HECIOXKHBIE JOKa3aTelbHbIC
pacCyXJIeHUs B XOJIe¢ PEIICHUS CTEPEOMETPUUYECKUX 3aJady U 3aj]ay C
MPAKTUYECKUM COJEP>KaHUEM;

e pa3BUTHE  UHTEJUIEKTYaJbHBIX U  TBOPYECKUX crocoOHOCTEM
oOyyarolmuxcs, I03HABAaTEJIbHOW  AaKTUBHOCTH,  HCCIIEAOBATEIbCKUX
YMEHHM, KPUTUUHOCTH MBIIILJICHHUS;



e (opmupoBaHUE (yHKLMOHATBHON I'PaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: yMEHUE paclo3HAaBaTh MPOSBIECHUA  TEOMETPHUYECKUX
MNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallusiX U IpPHU U3YYEHUU JPYIHMX YYEOHBIX MNPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTENl M 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh HMX Ha S3bIKE
T€OMETPUHU U CO3/1aBaTh FT€OMETPUUECKHE MOJIENH, IPUMEHATh OCBOCHHBII
FEOMETPUYECKHI amnmapar s penieHus MPaKTUKO-OpPHEHTHPOBAaHHBIX
3aJla4y, UHTEPIPETUPOBATH U OLIECHUBAThH NOJYYECHHbBIE PE3YJILTATHI.

OTIMYNATENHEHON OCOOCHHOCTBIO MPOTPAaMMBI SIBISIETCS BKIIFOUEHHE B KYpC
CTEPEOMETPUM B HAayalle €ro M3y4YeHUs 3aJad, peHlaeMblX Ha YpOBHE
MHTYUTUBHOTO NO3HAHUS, U ONPEAEIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO M IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[IpeanouTeHue OTAAETCS HATAIHO-KOHCTPYKTUBHOMY METOYy OOy4Y€HUs, TO
€CThb TEOPETUYECKHE 3HAHWUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEAMETHO-
IIPAaKTUYECKON JAEATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IMPEICTABICHUN Yy
y4YallluXcsi B Kypce€ CTEpEOMETPUM MPOBOAUTCA 3a CUET PEIICHHs 3ajad  Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 0O0Opa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. Co3maHue o0Opaza MPOBOJAUTCS C OMOPOM Ha
HarJIsgHOCTh, @ ONEepupoBaHHE oOOpa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HaIJITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 HCXOAHOIO COACPKAHUS.

OcHoBHBIC cojepx)aTenbHble JMHNA Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «IIpsiMble U MIOCKOCTH B MPOCTpaHCTBEY, « Tena BpaleHus»,
«BeKTOopbI 1 KOOpAWHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHUMN
pacnpenenseTcss HE TOJBKO II0 COJAEp)KATEJIbHBIM JIMHUSAM, HO W IO ToAaM
o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

CopnepxaHue 00pa3oBaHUSl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell mporpaMMbl, paclpeAes€éHHbIM IO TojJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakUM 00pa3oM, 4YTOObl OBJAQJCHHE TI'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHM OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO M MOCTYNATENBHO, C
COOJII0/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM OOydaroluXcs, paciiupss U
yrayOnsisa e€, o0pasyst MpOUYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Heznento B 11 kiacce, Bcero 3a aBa roja o0yuyenus - 102 yueOnbIx yaca.



COJEPXAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ CTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHe 00 aKCMOMaTUYECKOM TOCTPOCHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEeHWEe MPsSAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECH,
IapajulesIbHble M CKpeluBaromuecs npsMmele. llapamienbHOCT OPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: Mapajule]bHbIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh MPAMON M IUIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YTOJ MEKAYy IMpPsSMBIMH B IPOCTPAHCTBE.
[TapaiuieIbHOCTh  MIJIOCKOCTEM: napajieabHble  TIJIOCKOCTH; CBOICTBA
napajuleNbHBIX IuIocKocTe. Ilpocreiimne mpocTpaHCTBEHHblE (QUIYpbl Ha
IUIOCKOCTH: TETpadJip, KyO, napajjiesieunea; NoCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, MNpsAMBIC NapAJUICIbHBIE W MNEPHEHAMKYJSAPHBIE K ILIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPSAMOM M IUIOCKOCTH, TeopemMa O MpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroJl, JIMHEWHBIM yroJl  JIBYTPAHHOTO  YyIJia.
[leprieHIUKYJISIp U HAaKJIOHHBIE: PACCTOSHUE OT TOYKU 0 IJIOCKOCTH, PACCTOSTHUE
OT MHpsAMOM 10  IUIOCKOCTH,  MPOEKHHUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: NPU3HAK  MEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE AJIEMEHTHI MHOI'OTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIBIE MHOTOIPAHHUKH; pa3BEPTKA MHOTOTpaHHuKa. [Ipu3ma: n-yrospHas
pU3Ma; TPaHU U OCHOBAHUA MPU3MBI; IpsiMasi U HAKJIOHHAs NPHU3MbI; OOKOBas U
IIOJIHAs OBEPXHOCTh IPU3MBI. [Tapamtenenunen, IPSAMOYTOJIBHBIN
napajuienenunes U ero cporcrsa. Ilmpammpa: N-yroiapHas nupamua, rpaHd U
OCHOBaHHUE MHUpaMuUbl; OOKOBasl U MOJIHAs TIOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCced€HHass nOupamMuga. OJEMEHThl Tpu3Mbl W nupamunbel. lIpaBuibHbIE
MHOTOTPAHHHUKU: TOHATHE NMPAaBUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpPHU3Ma U
MpaBWIbHAs MNHUpPaMHA; TpaBUIIbHAS TPEYrojbHas NOUpaMuJa U TMPABUIbHBIN
teTpadap; KkyO. IlpencraBieHue o0 NpaBUIBHBIX MHOTOTPAaHHHMKAX: OKTasp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, NPSMOMH,
IUVIOCKOCTH.  OJJEMEHThl CUMMETPUM B NUpamMyaax, [apajulesienuIenax,
MpPaBUIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenue 91€MEHTOB MHOIOIPaHHUKOB: pé&Opa, [AMaroHaiau, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSMOM TMPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMOW HPHU3MBI.
[Tnomanp OOKOBOW MOBEPXHOCTHM M TOBEPXHOCTH IPABWIBHON NHpaMHJBbI,
TeopeMa O IUIomaau ycedéHHoW mnupamuabl. [lonsarue 06 o0BEMe. OO0BEM
UpamMUIbl, IPU3MBI.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHHS MEXIy IUIOMIAIIMU
OBEPXHOCTEHN, 00bEMaMU NOJTOOHBIX TEIL.

11 KJIACC

Tesa Bpamenus

[unnuHaapuyeckas ITOBEPXHOCTb, oOpa3yromue HUJIMHIPUIECKON
MOBEPXHOCTH, OCh LMJIMHAPUYECKON MNOBEpPXHOCTU. [{MIuMHOp: OCHOBaHUS W
OOKOBas TMOBEPXHOCTb, OOpa3ylollas M OCb, IUIOHMAAL OOKOBOM U TMOJIHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMIaJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBas IOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IUIOMIAJb MOBEPXHOCTH CQEpHI.
B3auMHoe pacnionoxeHue cepsl U IMIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI011a1b CEpHI.

N300pakeHne Ten BpalleHusl Ha TI0CKOCTH. Pa3BEpTKa MWIMHIpA U KOHYCA.

KoMOuHaiuu ten BpallieHusi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdepnl; cdepa, BNHMCAHHAS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapayiesienunena u ciueAcTBus u3 He€. OO0BEM HWIMHIpA,
koHyca. O0BEM 1apa u miomaas chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus uwiIuMHApa (MapajuieIbHO W MEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJSIIEe 4Yepe3 BEpIIMHY), CEYEHUs
miapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpancTBe. ClokKeHNE U BEIYMTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1no TpéM HEKOMILUIAaHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX  C
IIPUMEHCHUEM TPABUJI JEUCTBUNM C BEKTOpamu. lIpsmoyronpHas cucrema



KoopauHat B ImpocrpaHcTBe. Koopaunarsl Bekropa. IIpocreiimme 3amaum B
KOOpJIMHATax. YTod Mexay BekTopamH. CKalsIpHOE NPOU3BEACHUE BEKTOPOB.
Bolunciienre yrioB MexXay MPsIMBIMU U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM
METOJI IIPY PEILICHUN T€OMETPUYECKUX 3a1ay.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS IPOrpaMMbl Y4e€OHOro mpeaMera
«MaremaTuka» XapakTepHU3yrTCs:

I'pakiaHckoe BocUTAHME:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YjeHa pPOCCHUUCKOrOo OOIIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
MpoLEeTyp TPaXKTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIp.), YMCHHEM
B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHH C WX
GyHKUIMUSIMU 1 HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXIaHCKON UICHTUYHOCTH, YBaXKEHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUHUCKOM MaTeMaTHUKU, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMATUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO ITUX JOCTIKEHUU B JPYrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOJa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, HATUYECKOrO0  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAYKH U JESTEIHbHOCTHIO
y4€HOT0; 0CO3HAHHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYas ACTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a1ad4, peleHnu, paccyXIeHUN;
BOCITPUUMYHBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHKE:

c()OPMHPOBAHHOCTHIO yMEHHUS TPUMCHATh MaTEMaTUYECKHE 3HAHHWS B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbBIO (3I0POBOE MHUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busnuecKoro
COBEPIIICHCTBOBAHMSI, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYIO0JIOOUS; UHTEPECOM K
pa3nuuHbiM  chepamM  MPOPECCHOHANIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOP
Oyayuieit mpodeccun U peaanu3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OOpa3oBaHUIO H
caM000pa30BaHUIO Ha NPOTSIKEHUU BCEM JKU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYAaCTHUIO B PEIICHUM NPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONW KyJIbTYypbl, MOHMUMAHUEM BIIHMSHHUS
COLIMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHOU
Cpellbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa JKOJOTHYECKUX MpolieMm;
OpUEHTallME HA NPUMEHEHUME MaTEMaTUYECKUX 3HAHUW Ul pELIeHUs 3a1ad B
o0JacTh OKpYyXXawlled cpeapl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKH UX
BO3MOKHBIX ITOCHEACTBUN JJIs1 OKPYKAIOIIEN CPELBI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKM M  OOLIECTBEHHOM MpPaKTUKHU, ITOHUMaHHEM
MaTEeMaTUYECKONM HayKH Kak cQepbl 4YeJOBEUYECKOM JEeSATENIbHOCTH, 3TaloB €&
pa3BUTHA M 3HAYMMOCTH JUISI PA3BUTUS LHUBWIM3ALMH; OBJAJCHHUEM S3BIKOM
MaTeMaTUKM W MaTEMAaTUYECKOM KyJIbTypOW KAaK CpPEICTBOM IIO3HAHUS MMHPA;
TOTOBHOCTBIO OCYILECTBIATH IPOCKTHYK) U HCCIEAOBATEIbCKYI IEATEIBHOCTD
WHIVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTanpeIMeTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbI yU4eOHOTO IMpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCS OBJIAJICHHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2yIMUSHbIMU OeUCTNEUIMU.

1)  Vuueepcanvmuvie  noznaseamenvuvlie  Oelicmeus, — 0Oecnewusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKpYJcarouleco  Mupa,  NpuUMeHeHue  JI02UHECKUX,
ucciedo8amenbCKux onepayul, ymenui pabomams ¢ ungopmayueti).

ba3zoBble Jjoruyeckue AeMCTBUSA:

e BBIABIITh M XapaKTECPU30BaTh CYIICCTBCHHBIC IMIPU3HAKH MAaTEeMaTHYCCKUX
OOBCKTOB, IMOHATHH, OTHOIICHUH MEXKIy IMOHATHAMHU; (HOPMYIHPOBAThH
ONpE/CICHUS  TOHATHH, YCTaHABJIMBATh CYIICCTBECHHBIA  MPHU3HAK
Kiaccu(ukanyu, OCHOBAaHWS Il OOOOIIEHUS W CpPaBHEHUS, KPHUTEPUU
IPOBOJIMMOTO aHAJIH3A,

e BOCIpPHUHHMATh, (OPMYIHPOBATh M  MPEOOPA30BBIBATH  CYXKICHHS:
YTBEPJIUTCIIbHBIC W OTPHIATEIbHBIC, CIUHUYHBIC, YAaCTHBIC W OOIIue;
YCIIOBHBIE;

e BBIABJIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NPOTUBOpEYHs B (aKTax, JAHHBIX, HAOIIOJCHUSX M YTBEPKICHUSX;



npemjiaraTh ~ KpUTEpUM IS BBISBJICHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEYNH;

e JleJaTh BBIBOJbI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JIEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO JTIOKa3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUNA (MPSMBIE U OT MMPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BBIOMpATH CcHOCOO pelieHus ydeOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HAMOOJEE TMOAXOMANUN ¢ yIETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ncciienoBarejbcKkue AeCTBUA:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE€ U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHHPOBAHHBIN IKCIICPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTU4ecKOro
Oo0BEKTa, SIBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITEIBHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOABI M0 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJICHUS, HCCIIEIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIECHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IpoIecca, a TaK)KE BBIIIBUTATH
MIPEIOJIOKEHHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABIITH AepunuThl MHGOPMAITUH, TaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOTIPOC U JIJIS PEIICHUS 3a1a49H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHUPOBATH WH(OpPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM TMPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIINIO, IPEIICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

e OIICHUBATH HaA&KHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie  KoMMyHuUKamugHvle  Oelicmgus, — 0Oecneuusaron

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCHL.

OO0wenue:



BOCIIPUHUMATh U  (OPMYyITUpPOBaTH CYXKJAEHUS B COOTBETCTBHHU C
YCIOBUSIMHU U LIETSIMU OOIIICHHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS IO
X0y peIIeHUs 3a/1a4k, KOMMEHTUPOBATh MOJyYEHHBIN PE3yIbTar;

B X07ie 00CYKJI€HHS 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKI1aeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOUCK
peIIeHUs; COMOCTABIATh CBOM CYXICHHA C CYXKICHUAMHU JIPYTHX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3lndyhe U CXOJACTBO IO3UIHUI; B
KOPPEKTHOH Gopme HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;
OPEJICTaBISITh  pEe3yNbTaThl  peHIeHWs  3a/Jadyd,  JKCIEPUMEHTa,
UCCIICJIOBaHMSI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  Qopmar
BBICTYIUICHUS C YYETOM 33124 MIPE3CHTAIIMUA U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W  HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHJHOM  H
WHJMBUAYAJIbHOU paOOThI MPU PEIICHUH YU4E€OHBIX 3a/1ay; MPUHUMATh 11EJb
COBMECTHOM JIEATENIbHOCTH, IUIAHUPOBATh OPTraHU3alMI COBMECTHOM
paboThI, pacnpeaessiTh BUIAbI pad0T, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC
U pe3yJbTaT paboThl; 0000IIATh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBHIX (hopMax paboThl (00CYkAeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIC); BBINOJHATH CBOIO YacTh pabOThl U
KOODAUHUPOBAaTh CBOM JIEWCTBUS C JPYTMMU WIEHAMHU KOMAaHJbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBUS.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneyusarom

gbopMupoeaHue CMDbLCII0BbLX YCNIAHOBOK U HCUZHEHHLIX HABBLIKOE IUYHOCNU.

Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [O3HABATEIBHOM peQeKCUM KaK OCO3HaHUS
COBEPIIAEMBIX JIECMCTBUU U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIbTATOB;
BIAJCTh CHOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTpPOJSI TIpoliecca u
pe3ysibTaTa pelieHuss MaTEMAaTHYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJCHHBIX OIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIM M YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKCHUS WM HEIOCTHIKEHUS PEe3yJIbTATOB JESITEIbHOCTH,
HAXOAHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KJIACC

OmneprpoBaTh NOHIATUSIMU: TOUKA, IPsIMAasi, TIIOCKOCTb.

[IpuMeHSTh aKCMOMBI CTEPEOMETPUU W CIEICTBUS W3 HHUX MPH PEIICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTD U MEPIEHANKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JABYI'PAaHHBIM yroji, I'paHd JBYTPaHHOIO yrija,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKIIBII
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOIPaHHUKA, IPABUJIbHBIM MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpHU3Ma,
PSIMOYTOJIBHBIN NapajuieienuIie]l, Kyo).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BbIOMpas ~ OCHOBaHUS IS
kinaccuukanuy  (BBITYKIbIE W HEBBIMYKJIblE MHOTOTPAHHUKH, MpaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, apajlieIeIUIe/Ibl).

OmneprpoBaTh MOHATHIMHE: CEKYIasi TNIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSI METOJI CIEA0B.

CTpouTh ceueHUs MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBIMOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BHI
CBEpXY, COOKY, CHU3Y.

Permats 3a7aun Ha HaXOXKJICHHE TEOMETPUUESCKUX BEIIMYUH MO0 00pas3iam Win
aITOpUTMaM, TPUMEHSS HW3BECTHBIE AHATUTHUYECKHE METOAbl MpPH PEHICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/lay Ha BBIYMCIIEHUE PACCTOSTHUI MEXIYy IBYMS
TOYKAMHM, OT TOYKH JO TPAMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPETIHNBAIOIIUMUCS TPSIMBIMH.

Permatp 3a7aun Ha HaXOXKICHUE TEOMETPUICCKUX BEJIMYMH IO 00pasiam Win
aITOPUTMaM, TPUMEHSS W3BECTHHIE AHATUTHUYECKHE METOAbl TpPH PEIICHUU
CTaHJAPTHBIX MAaTeMaTHYeCKHMX 3a/Jady Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCS MPSIMBIMU, MEXIy MNPSIMOH M IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruucisats 00bEMBI U TIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMyaa) ¢ OpuMeHeHueM (OpMyJ; BBIYHMCIATH COOTHOLUEHUS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpax, MPEACTABICHHYIO HAa YepTekKax U
PUCYHKaX.

[TpumensaTy reomeTpudeckue (aKTbl JUISI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIaratoiX HECKOIBKO [IaroB PEIICHMs], €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATh MpPOCTEUIIME MPOTPaMMHBIE CPEICTBA H  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH MpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH MTPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMy4YEHHbIE 3HAHWA HA MPAKTHKE: aHAJIM3UPOBATH PEabHBIC
CUTyallUM W NPUMEHATh H3YYCHHBIC IOHATHS B IMPOLECCE IIOMCKA PELICHUs
MaTeMaTHYeCKd CHOPMYIMPOBAHHOW MpPOOJIEMBbI, MOJEIHUPOBATh pealIbHbIC
CUTyallUM Ha S3bIKE TIE€OMETPHM, MCCIEI0BAaTh IMOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUYECKHUX MTOHATUI U TEOpEM, almapaTa ajreOpbl; pemarhb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAXOXKACHUEM T€OMETPUUECKUX BEJIMUYMH.

11 KIIACC

OnepupoBaTh TOHATHAMU: MHJIMHIPUYECKAs IMOBEPXHOCTh, OOpa3yronue
MUJIMHAPUYECKOH  TOBEPXHOCTH;  IWIMHAP;,  KOHHWYECKas  TOBEPXHOCTD,
oOpa3yromrue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprueckasi MOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CLIOCOOBI TTOTYYSHUS TEJ BpaAIICHUSI.

KnaccudummpoBats B3auMHOE pacroyiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATHUSAMHU: IIIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CErMEHTa; IIIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boluncnate  00BbEMBI M IUIOIIAAM  TOBEPXHOCTEH TN  BpalleHus,
T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHHK, BIUCAaHHBIM B chepy u
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJO
BpaICHUS.

BeIuuciaaTh COOTHOIIEHUSI MEXIY TUIOIIAISAMH MOBEPXHOCTEH W 00BEMaMU
OAOOHBIX TEII.



N300paxaTh u3ydaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM HPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX
¢buryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPEoOpa3oBBIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO HAa YEepTeXax U
PUCYHKaX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONIHATE  JEHCTBUSL  CIOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOpA Ha YUCIIO, OOBSACHATh, KAKUMH CBOMCTBAMH OHU 00J1a1at0T.

[IprMeEHATh TPABUIIO NapAJLICIICIINATIEAA.

OnepupoBaTh NOHATHIAMU: IEKAPTOBbI KOOPIAUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOU3BEIACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAUHAT.

[TpumensaTh reomeTpudeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemare mpocreiimme reoMETpUYECKHE 3aJa4yd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amaum Ha JI0Ka3aTeNbCTBO MATEMATUYECKUX OTHOIIEHUH U
HaX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMeEHss
W3BECTHBIE METO/IbI P PELIEHNN CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPENCTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOaNTHL INpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEHM B NPUPOLE U
JKU3HU, PACTIO3HABATH IIPOSIBIICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

IIpuMeHATh NMOJMyYEHHBIE 3HAHWSA HA IMPAKTUKE: AHAIU3UPOBATH PEaIIbHbIC
CUTyallud W TPUMEHATh W3YYEHHBIE IIOHATHS B NPOLIECCE MOHUCKA PELICHUS
MaTeMaTUYeCKl CQHOPMYIMPOBAHHOM MPOOJEMBI, MOJEIUPOBATH peajbHbIC
CUTyalluHd Ha $3bIKE T'E€OMETPHUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHATHI U TeopeM, amnmnapara ajireOpsl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NpOrpamMmbl Bcero Kontpoapmueie | [pakrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeomeTputo 10
9 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEH
3 HepneHnmnympHOCTb PSIMBIX U 12
IJIOCKOCTEN
4 VYTrubl MeXAy OPSIMBIMU U INIOCKOCTSIMHU 10 1
) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 [ToBTOpEHME: CEUeHMUsI, pACCTOSIHUSA U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5 0




11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTshI
pecypchbl

Tena BpameHus 12

OO0BEMBI TET 5

BekTopsl 1 KOOPAWHATEI B IPOCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUcTeMaTH3aIlHs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n306pakeHust Ha PUCYHKaX:
M300paxeHusl IIIOCKOCTEH, MapayienbHbIX
IPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

IlonsTus: MepeceKarommecs 1mI0CKOCTH,
NepeceKarommecsa npamMaa U mIOCKOCTb

IlonsTus: MEpECCKaAromMreECs MIOCKOCTH,
NnepeceKkarommecs npamMasa v mMIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOCKIUOHHBIX YCPTEIKAX

HauanbHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BeépTku U moaenu. CeyeHus
MHOT'OI'PaHHHUKOB

HauanpHble cBefieHNs 0 KyOe U upamuie,
UX pa3BEPTKU U Moaenn. CeueHns
MHOTOIPAHHUKOB

[TousaTHEe 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




ITonsTHE 00 aKCMOMATHYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsATHE 006 AKCHOMATHYECKOM

9 IOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIEICTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM

10 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: IIEpeCcCeKaroIuecs,
napajielibHble U CKPELUBaIOIINEeCs
npsiMble
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapauiebHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapannenbHOCTb NPSIMBIX U MJIOCKOCTEH B

13 npocTtpaHcTse: [lapamienbHOCTh NpsAMOil 1
IUIOCKOCTH

14 VYTIIBI ¢ COHAINIPABIEHHBIMHU CTOPOHAMMU

15 Yros Mexay NpsIMbIMH B IPOCTPAHCTBE

16 Yroa Mexay npsAMbIMHU B IIPOCTPAHCTBE

17 [TapaniaenbHOCTb INIOCKOCTEMN:
napauIeIbHbIE III0CKOCTH

18 CBolicTBa napaienbHbIX MNIOCKOCTEN

19 [TpocTeiimye npocTpaHCTBEHHBIE PUTYPBI

HAa TIOCKOCTHU: TETPadp, KYO,




napaaaCICIIIIC

20 [TocTpoenue ceueHuit

21 [locTpoenue ceuennit
KoHntpoinbHas padora o reme "IIpsimbie u

22 IJIOCKOCTH B MPOCTPAHCTBE.
[TapaniaenbHOCTh NMPSIMBIX U IIOCKOCTEH"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 TUTOCKOCTH: TIEPIICHANKYIISIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEePIEeHIUKYIIPHBIE K INIOCKOCTH

o5 [Ipsimble napasenbHble U
NEPIEHIUKYIIPHBIE K TNIOCKOCTH

26 [Ipu3Hak nepneHIuKyIspHOCTH PAMON U
IJIOCKOCTH

97 [Tpu3Hak nepneHANKYISPHOCTH NPSIMOM U
IJIOCKOCTH

28 Teopema o npsAMON NEpHIEHANKYISIPHON
IJIOCKOCTH

29 TeopeMa o npsAMON NEPIEHAUKYISPHON
IJIOCKOCTH

30 TeopeMa 0 npsAMON NEPIEHANKYIISIPHON
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHHAE OT
IPSIMOM 10 TUIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTH, paCCTOAHUC OT




HpHMOﬁ J0 IINIOCKOCTH

[leprieHauKyNIAp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHbIi yroJ, TMHEWHBIN yro
JIBYTPAHHOI'O yIJla

37 JByrpaHHbIN yroJ, JUHEWHBIA YOl
JBYTPaHHOIO yria
[lepnieHIUKYIAPHOCTD IIIOCKOCTEM:

38 IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTER
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

39 MpU3HAK MEePHIEHAUKYIIPHOCTH IBYX
IJIOCKOCTER
[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTER

41 TeopeMa 0 TpEX mepreHIUKyIsIpax

42 Teopema o TpEX MepneHIuKynspax

43 TeopeMa 0 TpEX mepreHIUKyIIpax
KonTponbhas paboTa o remam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

rwiockocTel" u "YTibl MeXAy NPSIMBIMHU U




II0CKOCTIMHA"

45

[IoHATHE MHOTOIrpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOIOIPAHHUKH; pa3BEPTKa
MHOI'OIPaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs
NpU3MBbI; OOKOBas M MOJTHASI TOBEPXHOCTH
IIPU3MBI

47

[Tapamienenunen, npsMOYyroJIbHBIA
napaesienune]] 1 ero cBoiicTaa

48

IIupamuna: n-yroapHas NupaMua, FpaHu U
OCHOBaHME IHPaMHJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTb [TUPAMU/IbI; IPABUIIbHAS U
yCceu€HHas nmupamuia

49

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
pU3Ma U MpaBUIbHAs MUPAMU/Ia;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMKIa U
NPaBUIbHBIN TETpa’Ip; KyO

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOIPAHHUKAX: OKTa’p, AOJAEKAdIP U
MUKOCa3IP.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOH, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B IMpaMuax,
napajuiesienuneax, paBUIbHbIX
MHOTOI'PAHHHUKAX




Brlunciaenue 351eMeHTOB MHOTI'OI'PpaHHUKOB:

> pEOpa, AuaroHaau, yribl !
[Tnomaas 60KOBOM MOBEPXHOCTH U TIOJHOM
53 MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIATb
OCHOBaHUH, TeopeMa 0 OOKOBOM .
MOBEPXHOCTH MPSMOU TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABMWIILHONW TUPAMUJIBI, 1
TEopeMa O TUIOMAaAd OOKOBOH MMOBEPXHOCTH
yCEeYEHHOM MUpPaMUIbI
55 KonTtponbsHas pabora o teme 1
"MHororpaHHuku"
56 [Tonstne 06 06BEMe 1
57 O0BEM UpaMuIbI 1
58 O0BEM upaMuIbt 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM upaMuabl 1
61 O06BEM mpu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM mpu3MBbI 1
64 KonTtponbHas padora no teme "OO0BEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CHCTEMAaTH3 AL
65 3”HaHui. [TocTpoeHune ceuennii B 1
MHOTOI'paHHHKE
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITIS
66 3HaHWUW. BpIuncienne paccTosIHUM: MEXKIY 1

ABYMSA TOYKaMH, OT TOUKHU O HpHMOﬁ, oT




TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKpCIIUBAOIIHUMHUCA IIPAMBIMUA

67 HroroBast KOHTpoOJIbHAs paboTa

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS PSIMBIMU, MEXTY
IPSMOH U TUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEKAY INIOCKOCTAMH

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHtp, paanyc, IuaMeTp;
IUIOMIA/Ib TIOBEPXHOCTHU Chepbl

BzaumHoe pacronoxenue cdepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTb K
cdepe; momans cepsl

N3o0paxenue cdepsl, mapa Ha
mwiockoctu. Cedenus mapa

]_II/IJII/IHZIpI/I‘-IeCKaSI IOBCPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIMHAPUIECKOM
MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yrollas u OCh;
IUIOIAas OOKOBOM U IOJIHOM
MMOBEPXHOCTH

N3o0paxenune muinHapa Ha TUIOCKOCTH.
PazBépTka unnunapa. Ceuenus

UIHHIPA (TUIOCKOCTHIO, MapaielbHOM
WJIU TIEPIICHIUKYIISIPHOM OCH LIMJIMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb U
BEpIIIMHA KOHUYECKON TOBEPXHOCTH




KOHYCZ OCHOBAHUE 1 BCpIUIWHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHOM MOBEPXHOCTHU
VYceu€HHbIi KOHYC: 00pasyromue u

9 BBICOTA; OCHOBAHUS M OOKOBas
MTOBEPXHOCTh
N300paxkeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca

10 (TUTOCKOCTBIO, MapaIeIbHOM
OCHOBAHHUIO, 1 IJIOCKOCTHIO, IPOXOASIIEH
4yepes BEPILUHY)

11 KoMOuHamnwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHukK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK HJIM B TEJIO BpaIlleHUs

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOICTBa 00BEMOB TET

14 O0BEM IIIMHpA, KOHYCa

15 O06bEM mapa u mwiomaab chepsl
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

17 KonTponbhas padora no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha IIIOCKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue v BEIYUTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCII0




21

PasnoxxeHue BekTopa o Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napajuiesienuneaa

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUM C
BEKTOPAMH

23

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpaHcTBe. KoopanHaThl BEKTOPA.
[Ipocreiimme 3axaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mex1y NpsSIMBIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIM METO MIPH
pEIIeHNU TEOMETPUIECKUX 3a71a4

27

Kontponbnas padota no teme "BekTopsl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpEeHuE, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpeHue, 06001IeHNE 1
cUCTEMAaTH3ans 3HAaHUNA. 3amaun
TUTAHUMETPUH U METOJIbI UX PEILICHHUSI




[ToBTOpEeHME, 0000IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUNA. 3a1ayn 1
MJIAHUMETPUHU U METOJIbI UX PEIICHHS
[ToBTOpeHuE, 0000IIEHNE U

32 cucTeMaTu3anus 3HaHui. OCHOBHBIS 1
¢burypsl, GpakThl, TEOpEMBbI Kypca
CTEpPEOMETPUH

33 HroroBas koHTpobHAs paboTa 1

34 [ToBTOpeHwue, 0606meH1:Ie u 1
cUcTeMaTu3alys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







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

* Maremaruka: anredpa 1 Hayajla MaTEeMaTUYECKOT0 aHaInu3a, TeOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
Karanor L1OK https://educont.ru/

PO1II https://resh.edu.ru/
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