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HOACHUTEJBHASA 3AIIMCKA

PaGouass mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoOBHS IS
obOydatomuxcst 10 —11 «kmaccoB pa3paborana Ha ocHoBe DenepaiabHOTO
rocyJJapCTBEHHOTO 00pa3oBaTEIbLHOIO CTaHIapTa CpeAHero odinero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWIO, W TPaIWIUHd POCCHUCKOTO 00pa30BaHUS.
Peanu3arus nporpaMmbl obecriednBaeT OBIaJeHUe KITFOYEBBIMA KOMITETCHIUSIMU,
COCTaBIISIOIIUMHU OCHOBY IS CaMOPAa3BUTHS W HEMPEPBHIBHOTO 0O0pa30BaHUS,
[EJOCTHOCTh OOIIEKYJIbTypPHOTO, JUYHOCTHOTO M TI03HABAaTEIHHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIINXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TreOMEeTpUM Ha YpPOBHE CpelHero oOIIero
oOpa3oBaHMsl OOYyCIIOBJI€HAa IPaKTUYECKOW 3HAUMMOCTBIO MeTalpeAMETHbIX W
NpeIMETHBIX Pe3yJbTaTOB OOyYEeHHUs] F€OMETPUU B HAIPABIECHUU JIMYHOCTHOIO
pa3BUTUsL OOydYarolmxcs, (QOpPMUPOBaHUS (QYHKIIMOHAIHHOW MaTeMaTHYecKOu
I'PaMOTHOCTH, U3yY€HHUs APYTUX yUeOHbIX AUCUMILINH. Pa3Butue y oOyvarommxcs
IIPAaBUJIBHBIX IPEJACTABICHUN O CYIIHOCTH U IPOUCXOXKICHUU IeOMETPUYECKUX
abCTpakui, COOTHOLIEHWH pEalbHOrO W HJEaJbHOI0, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOM HAayKOM SBIEHMM W MPOLECCOB pPEaJbHOIO0 MHpPA, MECTe
reOMETPUM B CUCTEME HAyK U POJIM MATEMaTU4YECKOr0 MOJAEIMPOBAaHNs B HAYYHOM
MO3HAHUU U B MIPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOI'O MUPOBO33PEHHUS
yyaluxcs, a TakKe KauecTB MbIIIICHUs, HeOOXOAMMBIX IJs ajanTalud B
COBPEMEHHOM OOIIECTBeE.

['eomeTpust siBisieTcsi OOHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CpPEIHETro
oOuiero o0Opa3oBaHus, TaKk Kak o0OecleyuBaeT BO3MOXHOCTb M3YUYEHHUS Kak
JVCLIUIUIMH €CTECTBEHHO-HAYYHOM HAIIPaBJIEHHOCTH, TAK U T'yMaHUTapHOM.

Jlornueckoe MbllIeHHe, (opMUpyeMoe MpU H3yYeHHH OOydaroIUMUCA
MOHSATUMHBIX OCHOB F€OMETPUU U ITOCTPOCHUM LETIOYKH JIOTUIECKUX YTBEPKIACHAN
B XOJI€ pELIEHHs] INeOMETPUYECKMX 3a7ad, yMEHHME BBIJBUIaTbh U ONPOBEPrarhb
TUIIOTE3bl HEIOCPEICTBEHHO HCIIONIB3YIOTCS IIPU PELIEHUM 3a7a4 €CTECTBEHHO-
HAy4YHOT0 LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBAThCS B IMPOCTPAHCTBE MIPAET CYIECTBEHHYIO POJIb BO
BCEX 00JacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHH W
POCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTrO ObITHs, (opma
OTPAKEHUSA OKPYXKAIOLIEro MHUpA, YCJIOBUE YCIELIHOIO IO3HAHUS U AKTUBHOIO
npeobpazoBaHus  AelicTBuTenabHOCTU.  OnepupoBaHrWe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW W TPYIOBOW JesTENbHOCTH,



SABIICTCS OOHUM U3 TNPOPECCHOHATHHO BAXKHBIX KadecTB, TMOITOMY aKTyalbHa
3amada (GOpMHUPOBaHUSA y OOYYaIOIIMUXCS MPOCTPAHCTBEHHOTO MBIIIICHHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPaKTU4ECKON JesITeIbHOCTH [0 MHOTMM HaIlpaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 6azoBoM
ypoBHe o0OydeHHs — 00I1eoOpa3oBaTelbHOE U OOIIEKYJbTypHOE pa3BUTHE
oOyyaromuxcst  4yepe3  oOecriedyeHME  BO3MOXXHOCTM  NPUOOpeTeHHus U
UCIIOJIb30BAHUSl CUCTEMATUYECKUX TIeOMETpUYEeCKMX 3HaHUW U JedcTBUiA,
CHeU(pUYHBIX T€OMETPUN, BO3MOKHOCTH YCIEIIHOIO MPOAOJIKEHUsI 00pa3oBaHUs
0 CIIELUATbHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BaHUEM I€OMETPUH.

[IporpammMa 1o reoMeTpuud Ha ©0a30BOM YpOBHE IpeJHA3HAueHa MJis
oOyyJarolmxcsi CpelHel IIKOJbl, He UCIBIThIBABIINX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha ypOBHE OCHOBHOIO o0iiero oopasoBanus. Takum oOpazom, oOydaroliuecs Ha
06a30BOM YpOBHE JOJIKHBI OCBOMThH OOIlME MaTeMaTU4YeCKHWe YMEHUs, CBSI3aHHbIE
co crnenu(puKOd TeOMEeTpUM M HeoOXOOWMBbIe Ui KU3HU B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXHOCTh M3YUYHUTh I'€OMETpHUIO Ooiiee
rmy0oKo, ecid B JalbHEHIeM BO3HHUKHET HEOOXOAWMOCTh B T€OMETPUUYECKHX
3HAHUSX B IPOQECCUOHATIBHON JesITeIbHOCTH.

JlocTkeHWe 1enu OCBOEHHS MpOrpaMMbl 00ecleyuBaeTcsl pelieHueM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3amadyaMu  OCBOEHHsI  Kypca
«["eometpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIFOTCS:

e (opmupoBaHMe TMPEACTABICHUS O TEOMETPUM KakK 4YacTh MHUPOBOI

KYJIBTYpPbI U OCO3HaHHUE €€ B3aUMOCBS3H C OKPYXKAIOLIUM MUPOM;

e (opmHpoBaHUe MpPEACTABICHUS O MHOTOTpaHHMKAX W Tellax BpalleHUs
KaK O BaXHEHIIMX MAaTeMaTHYEeCKUX MOJENSX, MO3BOJISIOIINX ONUCHIBATh
Y U3y4aTh pa3Hble SIBJICHHS OKPYKaroLIEro Mupa;

e (opmupoBaHMEe yMeHHUs paclo3HaBaThb Ha YepTekKax, MOJAENSIX U B
pearbHOM MHUpe MHOTOTPaHHUKH U Tejla BpalleHMUs,

e OBJAJICHUE METOJaMU peLIeHHs 3a7ad Ha MOCTPOEHUS Ha M300PAKEHUIX
MIPOCTPaHCTBEHHBIX QUTYD;

e (dopmupoBaHME YMEHHS OINEPUPOBAThH OCHOBHBIMH TOHSTHUSMH O
MHOTOTpaHHHMKaX U TeJlax BPallEeHUs] U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJEHUME  AIrOPUTMAMHU  pEIIEeHUS  OCHOBHBIX  THIIOB  3ajiady;
dopMupoBaHHEe yYMEHHS MPOBOAWTH HECIOXHBIE JOKa3aTelbHbIe
pacCy X JIeHHs B XOJ€ PpEILIeHUs CTePeOMEeTPUUYECKHUX 3alad U 3ajad C
NPaKTUYECKUM CO/IepKaHUEM;

e pa3BUTHE  UHTEJUIEKTyaJlbHBIX U TBOPUYECKUX  CIOCOOHOCTEi
oOydaroluxcsi, I03HaBaTeJIbHOW  AKTUBHOCTH,  MCCIEA0BaTEIbCKUX
YMeHHH, KpUTUIHOCTH MBILUICHNUS;



e (QopMupoBaHue GYHKIIMOHATBEHOM rPaMOTHOCTH, peJieBaHTHOM
reOMeTpUU: YMEHHE paclo3HaBaThb MPOSBICHUS T€OMETPUUYECKUX
MOHSTHUN, OOBEKTOB W 3aKOHOMEpPHOCTEW B peajbHBIX >KW3HEHHBIX
CUTyalUsX W IMpU U3yYEHUU JPYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEHl U 3aKOHOMepHocTed, (OpMyIMpoBaTh WX Ha S3bIKe
reOMEeTPUU U CO3/1aBaTh Fr€OMETPUUECKHE MOJIEIH, TPUMEHSITH OCBOSHHBIH
reOMEeTPpUYECKUN ammapar i pelleHds MPaKTUKO-OPHEeHTHPOBAHHBIX
3aJ1a4, MHTEPIPETUPOBATH U OLIEHUBATh MOJTYUYEHHbIE PE3YJIbTaThl.

OTnuuuTeNIbHON OCOOEHHOCTBIO MPOrPaMMbl SBISETCS BKIIOYEHHE B Kypc
CTepeoMeTpUM B Hauaje ero u3y4deHMsl 3ajay, pellaeMblX Ha YpOBHE
WHTYWTHUBHOTO MO3HAHUS, M ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hax
HUMH, UYTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET MPOTeKaHWe MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NanbHeNIIeMy U3y4YeHHUIO MpeAMeTa.

[Ipennourenre oTAaéTCs HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TeOpeTHUeCKHe 3HaHMS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IMPEIMETHO-
NPaKTUUECKON JeaTelbHOCTH. Pa3BuTHe MNpPOCTPaHCTBEHHBIX MpEACTaBICHUN Y
ydalxcs B Kypce CTEpeoOMeTpUM IPOBOAUTCS 3a CYET pelleHus 3ajad Ha
CO37aHMe  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEpUpOBaHME
POCTPaHCTBEHHBIMH oOpazamu. Co3manune oOpa3a MPOBOAMWTCS C OMOPOM Ha
HArMSgHOCTh, @ ONEepUpOBaHME OO0pa3oM — B YCIOBUSX OTBIEYEHHUS OT
HarJIsTHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOIO COJepyKaHUsI.

OcHoBHbIE cofepxkaTenbHble JIMHUN Kypca «l'eometpunm» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B NMpoCTpaHCTBe», «Tena BpalleHUs»,
«BexTopbl 1 KOOpAWHATHI B POCTpaHCTBeY. DopMUpoBaHUE JTOTUUECKUX YMEHUN
pacmpesieniieTcss He TOJBKO IO COJep)KaTelIbHBIM JIMHUSAM, HO U MO TOAaM
oOy4deHHsl Ha YpOBHE CpeiHero o01iero oopa3oBaHusl.

CopnepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3ysbTaTaM
OCBOGHHMsI pabodyeil TporpaMMbl, pachpeneiéHHbIM 10 TrojgaM oOydeHus,
CTPYKTYpUpPOBaHO TakuM oOpa3oM, 4YTOOBI OBJJCHHE T'€OMETPHUECKUMU
MOHSITUSIMA U HaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENIFHO U MOCTYMATENbHO, C
co0JroieHreM NPUHLMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUsI BKJIFOUAJINCH B
OOLIYI0 CHUCTEMY T'€OMEeTPUYECKUX IpeACTaBlIeHU 00ydaroIuxcs, paciiupsis U
yriy0ssas e€, 00pa3ys MpOYHbIE MHOXKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

Ha n3yuyenne reomerpun orBoautcs 2 yaca B Hegemo B 10 kimacce un 1 gac B
Hezemnto B 11 knacce, Bcero 3a iBa roga ooyuenus - 102 yueOHBIX yaca.



COAEPXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble B NJI0OCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE  MOHATUS ~ cTepeoMeTpud. Todka, mpsMas, IUIOCKOCTb,
npoctpaHcTBo. lloHsTHE 00 aKCMOMaTH4YeCKOM IOCTPOEHUH CTEPEOMETpPUU:
AKCHOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MpsMBIX B HPOCTPAHCTBE: IepeceKaroluecs,
napajulelIbHble W CKpeluBaromuecs mnpsimble. [lapamienbHOCTh NpSMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: MapajUlesIbHbIE MpsSMblE B  IPOCTPAHCTBE;
[apajuIeNIbBHOCTh TPEX NPAMBIX; MapPAIEIbHOCTh NMPAMOU U IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJl MEXIy IpsSMBIMH B IPOCTPAHCTBE.
ITapannensHOCTB IIJIOCKOCTEN: rapajijiejibHble IIJIOCKOCTH; CBOMCTBa
napajuleNlbHBIX TuIocKocTei. [lpocTeiiinne mpocTpaHCTBeHHblE (UIypbl Ha
IUIOCKOCTH: TeTpadJip, Ky0, napaljiesenumnen; mNocTpoeH!ue CeueHM.

[TepnieHAUKYISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHbIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NapaJUleJIbHbIE W TNEPNEHAUKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPHEHANKYJIIPHON IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YroJ MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPaHHBIM  yroy, JIMHEMHBIA Yros JBYTPaHHOIO  yIUIa.
[IeprieHOUKYJISIp U HAaKJIOHHBIE: PACCTOSHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE
OT TpsMOH 1O  TIUIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  IUIOCKOCTb.
IlepieHAMKYISAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIEeHAMKYJISIPHOCTH  JABYX
iockocTel. Teopema o TpEX NepHeHANKYIIpax.

MHororpaHHuKH

IloHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBITYKJIbIE
Y HEBBIITyKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBaHHWs MPU3MBI, IpsiMasi M HaKJIOHHAs MPHU3MbL, OOKOBasi 1
TIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, IPSIMOYTOJIBHBIN
napajuienenunes U ero cpoiictea. Ilupamupa: n-yronpHas nupamuaa, IpaHd U
OCHOBaHHWe MUPAMU/Ibl; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHU/IBI; TpaBUIIbHAS U
yceu€HHasi NOUpaMuaa. OJEeMEHThl Mpu3Mbl W nupamunbl. [IpaBuibHbIe
MHOTOI'PAaHHMKH: MOHSATHE NPABUIBHOIO MHOIOTPAaHHUKA; MPAaBUJIbHAs NpU3Ma U
IpaBWIbHAs NUpaMua; NpaBWIbHAs TPEyrojbHas INHUpPaMUAJa W IPABUIBHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noneka’ap u ukocasap. CeueHurs Npu3Mbl U TUPaMUIbIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHsSI OTHOCHUTENIBHO TOYKH, MPSMOH,
IUVIOCKOCTH.  JJEMEHThl CHUMMETPUM B NUpaMHAAX, Mapajiejenunenax,
IIPaBUJIbHBIX MHOTOIPAaHHHKAX.



Bolunicnienne 31€MEHTOB MHOTOIPAaHHUKOB: p&0pa, [OWaroHaiM, YIJIbL.
[Inomane OGOKOBOM MOBEPXHOCTH M IOJHOW IOBEPXHOCTU MPSMON MPHU3MBI,
IUIOIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH TMPSMOW MPHU3MBL
[Inomans OOKOBOW TOBEPXHOCTM U TIOBEPXHOCTH TMPABWIBHOW MHPaMUIIBI,
TeopeMa O IUIOAAM yceuéHHOW mnupamunbl. [loHsitue 06 o0bEMe. OOBEM
NMpaMUbl, TPU3MBI.

[lono6nsie Tema B mnpocTpaHcTBe. (COOTHOUIEHUS MEXAy IUIOLIAIsIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TeJl.

11 KJIACC

TeJsia BpameHus

[unuuapuyeckas IIOBEPXHOCTH, oOpazyronue LWJINHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUYECKOW moBepxHocTU. [lunuHnap: ocHoBaHUSI U
OOKOBasi MOBEPXHOCTb, OOpa3ylollasi W OCbh, IUIOLAAh OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrollrie KOHUYECKON MOBEPXHOCTH, OCh U
BepllIMHA KOHUYecKoi moBepxHOCcTH. KoHyc: ocHOBaHMe U BeplilnHa, o0pa3yrolias
U OCh;, IUJIOMAAh, OOKOBOW ¥ TIONHOW TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paadyc, AUAMeTp; MIIOMIa[b MOBEPXHOCTH CQEpHI.
B3anMHoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
TI0MAhL ChEpHI.

NzobpaxkeHue Ten BpallleHUs Ha MI0CKOCTU. Pa3BépTka nuiIuHIpa U KOHYca.

KomOuHanmu Ten BpalleHUss W MHOTOTPaHHUKOB. MHOrOrpaHHUK,
OMMCaHHBIM okoJIo cdepbl; chepa, BOUCaHHAS B MHOTOIPAHHUK, WJIM TeJO
BpallleHUS.

[Tousitue 06 06bEMe. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. TeopeMa 06 00bEMe
NpsIMOYTOJIBHOTO Tapajiesnenunena M ciaeAcTBUs u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U 1miomab chepsl.

[TogoOHble Tenma B mpocTpaHcTBe. COOTHOIIGHUS] MEXIY IUIOLIAISIMU
MOBepxXHOCTEeH, 00bEMaMU MOJOOHBIX Te.

Ceuenuss tmnuHApa (MapauieJbHO W MEPHEeHIUKYJISIPHO OCH), CeYeHUs
KoHyca (mapajielbHOe OCHOBAHHMIO M MPOXOJflliee uYepe3 BeplIMHY), CeUeHUs
miapa.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

Bektop Ha miockocT u B mpocTtpancTBe. ClioXkeHNWe U BBIYUTaHHWE BEKTOPOB.
YMHOKeHHe BeKTopa Ha 4yucio. PazioxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaM. [lpaBuio mapamnenenunena. Pemienwe 3amad, CBS3aHHBIX C
NpUMEHEeHWeM TpaBWJl JeHCTBUH C BekTopamu. [IpsiMmoyronbHas cucreMa



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreifmme 3amaun B
KOOpJIMHATax. YTron Mexnay BekTopaMu. CkajsipHOe MNpPOU3BEIEHHE BEKTOPOB.
Brluucienue yrioB Mexay NPSMBIMU U IJIOCKOCTSIMU. KOOpIMHAaTHO-BEKTOPHBIN
METOJI IIPY PELIEHNN F€OMETPUYECKUX 3a]ay.



INJIAHUPYEMBIE PE3YJBTATBI
JIMYHOCTHBIE PE3YJbBTATDBI

JIMdHOCTHBIE pe3yNbTaThl OCBOEHUS TPOTPaMMBI y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxpanckoe BocIUTaHHE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULINN 00yUaroIIerocsi Kak akTUBHOTO
M OTBETCTBEHHOIO 4YjeHa pPOCCHUKCKOro OOLIeCTBa, MpPEACTABICHHEM O
MaTeMaTHYeCKNX OCHOBaX (YHKIIMOHWPOBAHUS DPA3NMYHBIX CTPYKTYp, SBICHHM,
npolenyp TpaxAaHCKOro obimiecTBa (BBIOOPHI, OMPOCHI W TIp.), yMEHUEM
B3alMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUM C MX
GYHKIHASIMA ¥ Ha3HAYCHUEM.

ITaTpuoTnyeckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOHN TPaXKIaHCKON UACHTHYHOCTH, YBOKESHHUSI K
[IPOLLIIOMY Y HACTOSALLEMY POCCUMCKOW MAaTeMaTUKH, HEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYE€CKOW IIKOJIbI,
K HWCIIOJh30BAHUIO 3THX JOCTIKEHWW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax

OKOHOMUMKHMH.
J_IyXOBHO-HpaBCTBeH HOT'O BOCIIMTAHUSA
OCO3HaHUECM AYXOBHBIX LICHHOCTEM pOCCHﬁCKOPO Hapoa,

c(hOpPMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JTUYECKOrO  IOBEICHUS,
CBSI3aHHOI'O C MPAKTUYECKUM ITPUMEHEHUEM JNOCTMIKEHUM HAYKU U AEATEIbHOCTBIO
y4€HOT0; OCO3HaHUEM JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro.

JcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOLICHUWEM K MHUpPY, BKIIOUAS ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1a4, peLLEeHN, paccyx IeHuu;
BOCIIPUMMYHBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3jIMYHbIX BUJIOB UCKYCCTBA.

Pdu3znyecKkoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO YMEHHUs TIPUMEHSTh MaTeMaTUYeCcKue 3HaHWsS B
HWHTepecax 370poBoro u 6e3omnacHoro obpasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBO€ MUTaHUE, cOATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OTAbIXA, peryispHas ¢buznueckas AKTUBHOCTb); duznIecKoro
COBEpPILIEHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-0310POBUTENILHOM
JEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM ILIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbIM  chepaM  TPOPECCHOHAIBHON  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHEeM COBepIlaTb OCO3HAHHBIA BBIOOP
Oynymieid mpodeccud U pealn30BbIBATh COOCTBEHHBIE IKU3HEHHbIE ILIAHBI;



FOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OO0pa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWW BCEW J>KU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7ad MaTeMaTU4eCKOW HallpaBJIeHHOCTH.

IKOJIOrHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIbTYphI, TIOHUMAaHWEM BIHASHHUS
COLIMATIbHO-9KOHOMUYECKUX TPOIECCOB Ha COCTOSIHME MPUPOTHOW M COLMAIbHON
Cpelbl, OCO3HAaHHWEM TJ00aTbHOTO  XapakTepa JKOJOTUYECKUX  Mpodiiem;
OpHeHTaIel Ha NMpUMEHEeHHEe MaTeMaTHYeCKMX 3HAaHWUU IS pelleHus 3aaad B
obnacTl OKpy)Karollel Ccpelpl, IUIAHUPOBAaHUS TIOCTYNIKOB W OLEHKA HX
BO3MOJKHBIX MTOCIIEJICTBHUH JIJISl OKPY KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHMUSI:

c(hOpPMUPOBAHHOCTBIO MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH ¥  OOIICCTBEHHOW IPaKTUKW, [OHUMaHHEM
MaTeMaTHYeCKONH HayKW Kak cQepbl UYeJOBEUeCKOH MAesITebHOCTH, JTaroB €&
pa3BUTHS W 3HAYUMOCTH IS PAa3BUTHS ITUBUJIU3AINH, OBIAJICHUEM S3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KYyJIbTypod KaK CpeJCTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYIO M HCCIEIOBATEIBCKYIO JESITEIIbHOCTD
WHIAWBHUIYAJIBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJbTATDBI

MerarnpeaMeTHbIe pe3ysbTaTbl OCBOGHHS MPOrpaMMbl y4eOHOTO MpeaMera
«MatemaTtuka» XapaKTePU3YIOTCS OBJIaJICHUEM yHUBEpCaJTbHBIMA
HO3HABAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusAMU, YHUBEPCAIbHbIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  VuueepcanvHvie = no3nasamenwvhvle  Oelicmseus,  obecnedusarom
Gdopmuposarue 6a306viX KOSHUMUBHLIX NpOYeccos obyuarowuxcsa (oceoeHue
Memooo8  NO3HAHUA  OKpyxicaiowe2o  Mupa,  NpuUMeHeHue  J02UYECKUX,
uccnedo8amenbeKux onepayul, ymeHull pabomams ¢ uHgopmayueii).

Ba3oBble jiornyeckue aeiicTBus:

e BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHUYeCKUX
00BEKTOB, TOHSATHIA, OTHOIICHWNA MEXIy TOHITHAMU; (DOpMYyITUpOBAThH
ompe/ie]IeHUs]  TOHATUN, yCTaHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KJaccu(uKalyyd, OCHOBaHMS [JIsi OOOOLIEHUST WM CpaBHEHMs, KpUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOPMYJIHPOBATH U MNPeoOpa3oBbIBATh  CYXKICHUS:
YTBEpAUTENbHBIE W OTpPUIIATENIbHBIE, €IWHWYHBIe, YacTHBbIE W 0OIIue;
YCIIOBHBIE;

e BBISIBISITH  MaTeMaTHYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTaxX, AaHHBIX, HAONIOACHUSX W YTBEPKACHUSX;



npemsiaraTh ~ KPUTEpPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTHUBOPEUHNL;

e Jle7IaTh BBIBOJIBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEITyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUeHHH, YMO3aKIIFOUSHH 110 aHATIOTUY;

e TPOBOAUTH CaMOCTOSITENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKICHHUH (TpsSIMble W OT MPOTHUBHOTO), BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOANTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOIBI;

e BBIOMpaTh CIOCOO pelleHWs ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pelleHus, BbIOUpaTh Haubojee MOAXOIAUMH ¢ Yy4&ToM
CaMOCTOSITeJTEHO BbIJICJIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTebckue 1eficTBUA:

e HCIMOJB30BaTh BOIPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUpYIOLIME MPOTUBOpeune, Mpodiemy,
yCTaHAaBIWBAaTh HWCKOMOE€ W  JlaHHOe, (OPMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO TTO3UIINIO0, MHCHHE,

e TPOBOAWTH CaMOCTOSITEITEHO CTUTAaHUPOBAHHBIN DKCIIEpUMEHT,
UCCJIeIOBaHWE TI0 YCTAHOBJIICGHHIO OCOOCHHOCTEH MaTeMaTU4YecKOTo
o0beKTa, sBJIEHUS, TIpoliecca, BBISIBICHUIO 3aBUCUMOCTEH MeXIy
00beKTamMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSTEIHHO (DOpPMYITHUPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEeNEHHOT0 HAOIIO/IEHUs, HUCCIeOBaHUs, OLIEHUBATh JTOCTOBEPHOCTh
MOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHUH;

e TIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBbIABUTAThH
MIPENOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undpopmaumeii:

e BBISIBIIATH AedUUUTH WHGOPMAIIMKU, AaHHBIX, HEOOXOIUMBIX AJisi OTBETa
Ha BOIIPOC U ISl pellIeHus 3a/1auu;

e BBIOMpaTh HWHPOPMAIMIO W3  HCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHaJN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO
Pa3TUYHBIX BUJOB M (POPM TIPEACTABICHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, IPEACTABIATh €€ B pa3lIMyHbIX (opmax,
WJLTIOCTPUPOBATH Tpadrueck;

e OIICHUBATh HaJEKHOCTh uHbOopMaIuu o CaMOCTOSITEJIbHO
chopMyITUPOBAaHHBIM KPUTEPHSIM.

2)  VuusepcanvHvie  KOMMYHUKaAmuGHble Oelicmeus, 0becnedusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VYAIOUUXCHL.

OO0uenue:



BOCIIpMHUMATh H  (OPMYyIHUpPOBAaTh CYXISHUS B COOTBETCTBUU C
YCIIOBUSIMU U IIeNISIMU OOIIeHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHsS IO
XOJly pelleHus 3alaui, KOMMEHTHPOBATh MOJy4YE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYKJeHUs 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX1aeMO TeMblI,
npo0JsieMbl, pelaeMoil 3a/1a4u, BbICKa3bIBaTh UJEH, HalleJeHHbIe Ha TTIOMCK
pellIeHMs; COMOCTaBIATh CBOU CYXIEHUS C CYXACHHSIMU JApPYTHUX
YYaCTHUKOB JMaliora, oOHapyXUBaTh pa3jnyhe U CXOJCTBO MO3ULUMN; B
KOPPEKTHOH Gopme GpopMyIupoBaTh pa3HOIIacHs, CBOM BO3paXKeHMUS,
NPEeACTABIATh  pe3yJbTaTbl  PEIIeHMs]  3aJadd,  JKCIIEPUMEHTa,
UCCIIeJIOBaHMsI,  TMPOEKTa;  CaMOCTOSITeNbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSI C yUETOM 3a/1a4 MPEe3eHTaluu U 0COOCHHOCTe! ayIuTOPHUH.

CoTpyaHuyecTBo:

3)

NMOHMMAaTh W WCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHIHOH W
WHIMBUTyJIbHON pabOThI pH pelieHNH YUeOHBIX 3a/1a4; TPUHUMATh 1eTh
COBMECTHOHM JesATEIHHOCTH, IUTAHWUPOBATh OPraHW3aldi0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI paboT, JOTOBapUBATHCS, 00CYKAATh MPOIECC
U pe3ynbTar paboThl; 00001aTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboTsl (00CyKIeHHs, 0OMEH MHEHHM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBITIOJHATH CBOIO YacTh pabOTHl M
KOOPJIMHAPOBATh CBOW JIEWCTBHUSI C JPYTUMH UWIEHAMA KOMAaH/IbI,
OIICHWBATh Ka4eCTBO CBOETO BKJIa/Ja B OOIIMA TMPOAYKT IO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aWMO/ICHCTBUSI.

Yuuseepcanvnvie  pezynamuenvie  Oeiicmaus, obecneyusarom

Gpopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTaBJISATH IUIaH, aJITOPUTM pelIeHus 3a1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEILIEHUH ¢ yuéTOM HOBOM
uH(pOpMaIUH.

CaMOKOHTPOJIb:

BJaIeTh HaBBIKAMHM TIO3HABATENIbHOM pedueKCur KaK OCO3HAHUS
COBEpIIAEMBIX NEUCTBUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTAaTOB;
BlaleTh CHOcOO0aMM  CaMONPOBEPKH, CAaMOKOHTpOJII Ipolecca U
pe3yJibTara pelleH’sl MaTeMAaTU4YeCKOM 3a1a4H;

NpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb IIPH pPELICHUU
3a7a4¥, BHOCUTb KOPPEKTHBBI B JEITENBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, 1aHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBUE pe3yJbTaTa LENH M YCIOBHUSIM, OOBSICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PEe3yJIbTAaTOB IEATEIbHOCTH,
HAXOAWUTh OIIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OrnepupoBaTh NOHITUSIMU: TOUKA, IPsiMasi, MIOCKOCTb.

[IpuMeHsATh aKCHMOMBI CTEPEOMETPHH W CICICTBUS W3 HHUX MPH pPEIIeHUU
reOMETPUYECKUX 3a/1ad.

OrnepupoBath MOHSATUSIMU: APALIETBHOCTh U MEePIEeHIUKYISIPHOCTh MPSIMbBIX
U IIOCKOCTEM.

KnaccudumupoBaTs B3aUMHOE pacIONIOKEHHE MPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPaHHBIM yToJl, TPaHW JBYTPAaHHOrO YIJia,
pebpo IBYTrpaHHOIO yIJia; JUHEWHBIM Yroyi ABYTPAHHOTO yria; rpaaycHas mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MNOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIbIA W HEBBITYKJIbIMA
MHOT'OTPaHHHMK, 3JIEMEHThI MHOTOIpaHHUKa, TPaBUIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapalljieNIenuie 1, Kyo0).

Kiaccudumupoats MHOTOTPaHHUKH, BEIOWpAs OCHOBAaHUS TUTS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAaHHUKH, IPaBUJIbHBIC
MHOT'OTPaHHMKH; MPSMbIe ¥ HAKJIOHHBIE TIPU3MBbI, TTapajuie/IeITUIe bl ).

OrnepupoBaTh NOHITUSIMU: CEKYIIasl INIOCKOCTh, CEUeHHE MHOTOTPAaHHUKOB.

OOGBSACHATH NPUHLIUIBI IOCTPOSHUSI CEUEHUM, UCTIONIb3YsI METOJ] CJIe/IOB.

CTpouTh cedeHHs MHOIOTPAaHHHUKOB METOJOM  CJIeJIOB,  BBIMIOJHATH
(BBIHOCHBIE) TIJIOCKHME YEPTEKU M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYDP: BHI
cBepxy, cOOKy, CHH3Y.

Pemiath 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH [0 00pa3liaM Uiu
aJropuT™MaM, IpPUMEHsISI W3BECTHbIE AaHAJIUTUYECKHE METOJbl MpU pelIeHUU
CTaHJIAPTHBIX MaTeMaTHYEeCKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHHUU MEXIy ABYMS
TOYKaMH, OT TOYKH JO TPSMOM, OT TOYKH JIO IUJIOCKOCTH, MEXIY
CKPEILHUBAIOIIUMUCS MPSIMbIMH.

Pemiath 3agaun Ha HAXOXKJEHUE T€OMETPUUECKUX BEJIMUMH [0 00pa3liaM Uiu
ajJropuT™MaM, TPUMEHsSISI W3BECTHbIE AaHAJIUTUYECKHUE METOJbl MpU pelIeHUU
CTAHJIAPTHBIX MaTeMaTHYeCKMX 3aJad Ha BBIUYHCICHHE YIJOB  MEXIY
CKPCIIUBAIOIIUMUCS TPSIMBIMH, MEXAy TMPSIMOH U  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAaHHBIX YTJIOB.



Boruncnsate 00BbEMBI U MIIOMIAAN MTOBEPXHOCTE MHOTOTPAaHHHUKOB (IpHU3Ma,
nupaMuga) ¢ TpUMEHeHHeM (QOpMyJ; BBIYUCIATH COOTHOILIEHUS MEXIY
TUIOIIA/ISIMU TTOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHSATUSMHU: CHMMETPHUsI B MPOCTPAHCTBE; LEHTP, OCh WU
TUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekatb, mnpeoOpa3oBBIBaTh M HHTEPIPETUPOBATh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTexax U
pPHUCYHKaX.

[IpumeHsTE TeoMmeTpuueckue (akKThl JUIS PpEIIeHUs CTepeoOMEeTPUYECKHX
3a1a4, MMpeIoararuiX HEeCKOJIbKO IaroB pPelleHus, eCIi YCIOBUS TPUMEHEHHs
3a/laHbl B SBHOU (hopMme.

[IpumeHsTH mpocTedle MporpaMMHBIE CpeACTBA W DIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CHCTEMBI IIPU PELICHUN CTePEOMETPUIECKUX 3a/1ad.

[IpuBoauTH NpUMEpHl MaTeMaTHYECKHMX 3aKOHOMEpPHOCTeH B MpHpOIe U
KU3HU, paclio3HABaTh MPOSBICHIE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha TPAKTHKE: aHATW3UPOBATh pealibHbIe
CUTyalldd W TPHUMEHATHh W3yYeHHbIe MOHSITHS B TpoIlecce MOHMCKa pelleHus
MaTeMaTH4ecKd CQOPMYJIMPOBAHHOW NpPOOJIEeMBbl, MOJEIMPOBATh pealbHbIe
CUTyalliM Ha $S3bIK€ TEOMETPHM, HCCIeOBaTh IIOCTPOCHHbIE MOJEIH C
MCIIOJIb30BaHNEM T€OMETPUUYECKUX TOHSITHI U TeopeM, arrapara anreOpsl; pemarhb
MpaKTHYeCKHe 3a/lauM, CBSI3aHHbIE C HAXOXKEHNEM reOMEeTPUUSCKUX BEIHMUNH.

11 KJIACC

OnepupoBaTh NOHATUSMHU: LUJIUHApPUYECKass IOBEPXHOCTh, oOpa3yroliue
HWIMHAPUYECKOH  TMOBEPXHOCTH;  LWIMHApP,  KOHUYecKas  IOBEPXHOCTb,
o0pa3yrolre KOHUYeCKOol MOBEPXHOCTH, KOHYC; chepruecKas TOBEPXHOCTb.

PacnioznaBats Tena Bpamenus (UIMHAP, KOHYC, cdepa 1 mmap).

OOBACHATH CITOCOOBI MOTYYEHHUs TeJl BpallleHHs.

Krnaccugunuposate B3aMMHOE pacnoiodkeHne cepbl U MITOCKOCTH.

OnepupoBaTb MOHATUSMU: IIaPOBON CEIrMEHT, OCHOBAaHUE CErMEHTa, BbICOTA
CerMeHTa; IIapOBOi CJOW, OCHOBaHUE IApOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
LIapOBOU CEKTOP.

Boruncnate  00BEMBI M IJIOLIAAM  TNOBEPXHOCTEH Tel  BpalleHUs,
reOMEeTPUUYECKUX TeJl C IpUMEeHeHneM (popmy.I.

OnepupoBaTb MOHATUSIMH: MHOTOIPDAaHHUK, BIUCaHHBIA B cdepy u
OMMCaHHBI OKONO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TeJO
BpallleHNUS.

BbIYMCIATE COOTHOLIEHUSI MEXAY IUIOIIAASMU MOBEpXHOCTEeH M 0o0BbEMaMU
[MOJIOOHBIX TEJl.



N3obpaxaTs m3ydaeMble (QUIYpbl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhINOiHATE (BBIHOCHBIE) INIOCKKE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BUa cBepxy, cOOKy, CHU3Y; CTPOUTb CEYEHUs TeJl BpalLeHUsI.

N3Bnekatb, WHTEpHpeTUpPOBaTh U MpeoOpa3oBbIBaTh HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBarh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONMHATE  JI@HCTBUSL  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOXEHHS BEKTOpPA Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBaMU OHH 00J1aJjatoT.

IIprMeHATh paBWIIO NapajulesIenunea.

OnepupoBaTh NOHATUSAMU: 1€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZlyJiIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHl BEKTOpPAa, YroJl MEXIy
BEKTOPaMH, CKaJIIpHOE MTPOU3BeIeHNE BEKTOPOB, KOJUIMHEApHbIEe U KOMILJIaHAPHBIE
BEKTOPBI.

Haxonutbh cyMMy BEKTOPOB U MPOU3BEJIEHNE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIpHOE MPOU3BElIEHUEe, paCKIaAblBaTh BEKTOp MO JBYM
HEKOJIJIMHEapHbIM BEKTOPaM.

3ajaBaTh IUNIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHCTEME KOOpAUHAT.

[IpumensTh TeomeTpudeckue (akThl IS PELIeHUS CTePeOMEeTPUUIECKUX
3a/1a4, MpeAnoJaraloluX HeCKOJIbKO IIaroB pelleHus], €CJIu YCIOBHS IPUMEHEHHUS
3aJlaHbl B IBHOU (hopMme.

Pematps npocreiile reoMmeTpuueckue 3aiadd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOJa.

Pemate 3amaum Ha JOKa3aTelbCTBO MaTeMaTUYECKHWX OTHOIICHHH U
HAX0X/IeHWEe FeOMeTPUUECKUX BEJIMYMH 1Mo o0pa3iiaM WM allfOpUTMaM, MPUMEHSss
U3BECTHbIE METO/IbI PU PELIEHUH CTaHJapTHBIX MaTeMaTUYECKUX 3a/1a4.

[IpumeHsTh  NpocTeiilliMe MporpaMMHbIE  CpeAcTBa U DJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI IIPU PEIICeHUH CTePEOMETPUUYECKHX 3a]1ay.

[IpuBoaUTE NpHMepsl MaTeMaTUYECKHX 3aKOHOMEpPHOCTEeH B NpHUpoAe U
YKU3HH, paCllO3HABATh MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIW3UpPOBaTh peasibHbIe
CUTyallMd M NPHUMEHSATb HU3yYeHHble MOHITHS B IpOLEcce IOHMCKa pelIeHUs
MaTeMaTH4eCKH Cc(OpMyIHpOBAaHHOW MpPOOJIEeMbl, MOAEIUPOBATh pealbHbIe
CUTyallUM Ha S3bIKeé TIEeOMETPUM, UCCIeoBaTh IIOCTPOEHHbIE MOJENU C
UCIIOJIb30BaHUEM T'eOMETPUYECKUX MOHATHI U TeopeM, annapara aareOpsl; peliarhb
IpaKTHUYeCKHe 3aJ1auM, CBA3aHHbIE C HAXOXKJEHUEM IeOMEeTPUUECKUX BEJIMYUH.



TEMATHYECKOE IIJNTAHUPOBAHUE
10 KJIACC

Koan4gecTBo 4acon JIeKTPOHHBIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undgposBbie)
Konrpoasnbie IIpakTnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Brenenue B ctepeoMeTpurio 10
) [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 I
[TapanienbHOCTh NPSMBIX U IIOCKOCTEN
3 [leprieHAUKYISAPHOCTH MPSIMBIX U 12
IJIOCKOCTEH
4 VYTras1 MeXIy MPSIMBIMHU U TIJIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 1
7 [loBTOpEHME: CeueHus], paCCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 5 0




11 KJIACC

KoanuecTBo 4acon DJIeKTpPOHHbIE

HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoannbie IIpakTuueckme

NPOrpaMMbI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcbl

Tema Bpamenus 12

OOBEMEI TEN 5 1

BexTops! 1 KOOpIMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpEeHUE, 06001ICHNE, 7 1

cucTeMaTu3alus 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE NIVIAHUPOBAHUE
10 KJIACC

No
n/n

Tema ypoka

KoanuecTBo yacos

Bceero

KonrtpoabHbie
paboThbI

IIpakTHnyeckune
padoThI

JlaTa
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
oOpa3zoBaTe/ibHbIE

pecypcbl

OcHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, IIPOCTPAHCTBO.
[IpaBuia n3obpaxeHUs: Ha PUCYHKAX:
n300pakeHus IJIOCKOCTEH!, MapalieIbHbIX
MpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

04.09.2023

[loasTus: IEpECCKaromurecs II0CKOCTH,
NepeceKarommecs npamMasd U rmiIoCKOCTb

07.09.2023

[loasTus: IEpECCKaromurecs II0CKOCTH,
MepeceKaromuecs npsamMas U 1miIoCKOCTh

11.09.2023

3HAKOMCTBO ¢ MHOT'OTpaHHHUKAMHU,
1/1306pa>1<eHI/1e MHOT'OT'PaHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

14.09.2023

HauanbHble cBefieHns o KyOe U mupamu/ie,
uX pa3BépTku U Mojenu. CeueHus
MHOTOI'PaHHUKOB

18.09.2023

HavaneHble cBeqieHus 0 KyOe U mupamu/ie,
uX pa3BépTku U Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[Tousatre 00 akCHOMATHYECKOM
MTOCTPOCHHUH CTEPEOMETPUHN: aKCHOMBI
CTEPEOMETPHUH U CIICJICTBHUS U3 HUX

25.09.2023




IHoustue 00 akcMOMaTHYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUH U CIECACTBUS U3 HUX

28.09.2023

IHoustue 00 akcMOMaTHYECKOM
MIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

02.10.2023

10

[Tousatre 00 akCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIICJICTBUS U3 HUX

05.10.2023

11

B3anMHoe pacroniokeHue mpsiMbIX B
MPOCTPAHCTBE: TIepeCceKaroIuecs,
napaieNIbHbIe ¥ CKPEIIABAIOITHECs
psSIMbIC

09.10.2023

12

[TapanmiensHOCTh MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljiesIbHbIE NMPSMBbIE B

POCTPAHCTBE; MAPAILIEIIEHOCTD TPEX
TPSIMBIX

12.10.2023

13

[lapanmiensHOCTh MPSIMBIX U INIOCKOCTEN B
npoctpanctse: [lapanienbHoOCTh npsMoii u

IIJIOCKOCTH

16.10.2023

14

Vriel ¢ COHaIIpaBJICHHBIMU CTOPOHAMH

19.10.2023

15

VYron MCKY NPSAMBIMHA B IIPOCTPAHCTBC

23.10.2023

16

Yron Mexay NpsIMbIMU B IPOCTPAHCTBE

26.10.2023

17

HapaJ'IJ'ICJ'IBHOCTB ILIOCKOCTEM
napaJijIeJIbHBIC IIJIOCKOCTU

09.11.2023




18

CBoiicTBa mapaJiji€JIbHBIX IUIOCKOCTEHR

13.11.2023
[Ipocreiinme mpocTpaHCTBEHHBIE PUTYPBI
19 Ha MJIOCKOCTH: TETPadp, KyO, 16.11.2023
napajuIeenue
20 [TocTpoenue ceuennii 20.11.2023
21 [TocTpoenue ceuennii 3.11.2023
Kontponbnas padota no teme "lIpsimbie u
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHOCIT)L H]I;;{MLIX ¥ [UIOCKOCTER" 27.11.2023
[leprieH UKy ISIPHOCTD MPSIMOH U
23 MJIOCKOCTH: TIEPIIEHNKYIIPHBIC IPSIMbIE B 30.11.2023
IIPOCTPAHCTBE
24 [Ipsimble mapasuieibHbIE U
MePIEHIUKYIISIPHBIC K TNIOCKOCTH 04.12.2023
’5 [IpsiMble mapasienbHble U
NEPIIEHIUKYJISIPHBIE K IIJIOCKOCTU 07.12.2023
26 [Ipu3Hak neprneHIuKyIIPHOCTH MPSIMOU U
IIJIOCKOCTH 11.12.2023
7 [Ipu3Hak neprneHMKyISIpHOCTH MPSIMOU U
IJIOCKOCTH 14.12.2023
)3 Teopema o psiIMOI IEPIIEHIUKYIIIPHOU
IIJIOCKOCTH 18.12.2023
29 Teopema o psiMO¥ TepIEHANKYIISIPHON
IIJIOCKOCTH 14.12.2023
30 Teopema o psiMO#t IEPIICHIUKYISIPHOI




IIJIOCKOCTH

18.12.2023

31

[leprieHUKYIISIp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOHU J0 MIIOCKOCTH

21.12.2023

32

[leprieHUKYISIp ¥ HAKJIOHHBIE:
paccTostHAe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHAE OT TMPSMOM J0 TUIOCKOCTH

25.12.2023

33

[leprieHUKYIISIp ¥ HAKJIOHHBIE:
paccTostHAe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUAE OT TMPSMOM J0 TUIOCKOCTH

28.12.2023

34

[leprieHAMKyNIIp ¥ HAKJIOHHBIE:
paccTosiHAEe OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH

35

VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
IIPSIMOM U IIOCKOCTBIO

36

JIByrpaHHbIN yToJI, TMHEWHBIA yroJl
JIBYT'PaHHOI'O yTIJIa

37

JIByrpaHHblii yroJi, JUHEHHBIA yroJ
JIBYT'PaHHOI'O yIJIa

38

[leprneHIUKYJISIPHOCTD IJIOCKOCTEH:
IIPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

39

[TeprieHANKYISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

40

[TeprieHANKYISIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPHEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN




41

Teopema o Tpéx nepneHaUKyIsIpax

42

Teopema o TpEX mepreHuKYIsIpax

43

Teopema o Tpéx nepneHaUKyIsIpax

44

KonTposbHas padbora o temam
"[lepneHIUKYISIPHOCTD NPSMBIX U
miockocTeil" u "YIIbl MeXy IPSIMBIMU U
mIockocTsamMu"”

45

ITousTue MHOTr'OrpaHHuKa, OCHOBHBLIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH pasBépTKa
MHOTOTpaHHHKa

46

[Ipu3ma: n-yroybHas npu3Ma; rpaHu u
OCHOBAaHUS MIPU3MBI; IIpsiMasi 1 HAKJIOHHAs
MPU3MbL, OOKOBAsl U MOJIHASI TOBEPXHOCTh
TIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
MapajuiesIeNnAIe]] U €ro CBOMCTBA

48

[Inpamuyia: n-yrosnpHasi nupamMuaa, rpaHu
¥ OCHOBaHUE NMUPaMUJIbL; OOKOBast U
IIOJIHASI TIOBEPXHOCTh UPAMHU/IBI;
IIpaBUJIbHAS U yCEUEHHAs MUpaMua

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOIO MHOTOTPaHHUKA;
IpaBWJIbHAS MTPU3Ma U paBUIIbHAS
MUpaMK/ia; TpaBUIIbHAS TPEYTOJIbHAS
NUpaMu/ia ¥ MPaBUIBLHBINA TETpasaAp; Kyo

50

HpeﬂCTaBJ'ICHI/Ie O IMPAaBUJIbHBIX
MHOTOTpaHHHUKAX: OKTasAp, AOJACKASIp U




UKOCAdIP.

CuMMeTpHs B POCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, MPSIMOU, IIJIOCKOCTH.

51 DIeMEeHTHl CHMMETPHUH B MHpaMUIax, 1
napajuieNienumneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
5 Brrauciienme 21eMeHTOB MHOTOTPaHHHKOB: !
pEbpa, MuaroHau, yribl
[Tmomaae 60K0BOI TOBEPXHOCTH H TMOJTHOM
53 MOBEPXHOCTHU TPSMOM TTPU3MBI, TIJIOMIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMON TTPU3MEI
[Tmomaae 60KOBOI TOBEPXHOCTH 1
54 MOBEPXHOCTH TPABUIIBHOM MHPAMUJIBI, 1
Teopema O TIJIoMmaIu OOKOBOM
MOBEPXHOCTH YCECUEHHOW TTPAMHUIBI
55 KonTposbHas padora o teme 1
"MHororpanHuKH"
56 [Tonsitue 06 06BEME 1
57 O06BEM TUpaMUIBI 1
58 OO0BEM mupaMuIbl 1
59 O06BEM TUpaMUIBI 1
60 OO0BEM mupaMuIbl 1
61 O0BEM TpU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM TpU3MBI 1
64 KonTtponbHast padota o Teme "OO0bEMBI 1

MHOTOI'PaHHUKOB"




65

[ToBTOpenme, 06001eHNe cucTeMaTH3aIUS
3HaHuil. [locTpoenue ceuennii B
MHOTOT'paHHUKE

66

[ToBTOpeHme, 06001eHNE cucTeMaTH3aIUS
3HaHUU. BEIUKCIeHNe pacCTOSHUMN: MEXTy
JIByMsI TOYKaMH, OT TOYKH JO TIPSIMOH, OT
TOYKH JI0 TUTOCKOCTH, MEXTY
CKPEIUBAOIIIAMHUCS MPSMBIMH

67

Wtorosast KOHTpOJIbHAS paboTa

68

[ToBTOpeHME, 0600IIEHNE CUCTEMATH3AITHS
3HAHWW. BBIYHCIICHHE YTIIOB: MEXKITY
CKPEIIMBAIOIIAMHUCS MTPSMBIMA, MEXTY
MPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEXKY TIIOCKOCTSIMU

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KoanuecTBo uacos

Bceero

KontpoasHbie
padoThI

IIpakTHyeckue
paboThbI

JlaTa
H3yqdeHusl

JIeKTpPOHHbIE
nudpoBbie
oOpa3zoBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paanyc, HameTp;
TJTOMIA]Th TIOBEPXHOCTH c(ephl

B3aumMuoe pacrnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHas INIOCKOCTh K
chepe; momanas chepbl

N3o6paxkenue cdepsl, mapa Ha
mwiockoctu. CeueHwus mapa

[{unmmHpruYeckast HOBEpXHOCTB,
oOpa3zyrolue MUIAHIPUIECKON
MOBEPXHOCTH, OCh IUITUHIPHICCKON
MTOBEPXHOCTH

[umuHap: ocHOBaHUS M OOKOBAs
MMOBEPXHOCTh, 00pa3yroIIas u OCh;
ILTOIAAhL OOKOBOM M IOJHOM
MOBEPXHOCTH

N3o0paskeHne NUIMH/pA HA TUIOCKOCTH.
PazBéprka mmmnapa. CeueHus

MUIAHPA (IOCKOCTHIO, TTapaJIeTbHON
WJIH TIEPIEHAUKYIISIPHON OCH ITUJIHH]IPA)

Konndeckast moBepXHOCTh, 00pa3yromue
KOHUYECKOH MOBEPXHOCTH, OCh U
BepITUHA KOHUYECKOH MOBEPXHOCTH




KOHYCI OCHOBAaHHC U BCPIIINHA,

8 oOpa3ytormas 1 OCh; TIJI0IMAIb OOKOBOH 1
TIOJTHON TTOBEPXHOCTH
Y ceuéHHBIM KOHYC: 00pasyromue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTH
N306paxkenne KoHyca Ha MIIOCKOCTH.
Pa3zBéprka konyca. Ceuenust KoHyca

10 (TI0CKOCTHIO, MapallIeIbHON
OCHOBAHUIO, U TNIOCKOCTHIO, MMPOXOISIIEH
yepe3 BEPIINHY)

1 KomOunanms Ten BpareHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONMUCaHHBIA OKOJIO

12 cdepsl; cepa, BIUCaHHAS B
MHOTOT'PaHHUK WJIM B TEJIO BpallleHUs

13 [Tonsitre 06 06béMe. OCHOBHBIE
CBOIcTBa 0OBEMOB Tell

14 O0BEM IUIMHIpa, KOHYyCca

15 OO0BEM 1apa ¥ IIomas chepbl
[Tomo6HBIE Tena B IPOCTPaHCTBE.

16 CooTHomIEHNS MEXTy IUIOINAIIMU
MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TET

17 Kontponpnas padota mo temam "Tema
BpameHus" u "O0bveMbl Ten"

18 BexTop Ha MIIOCKOCTH ¥ B TPOCTPAHCTBE

19 CrioxeHue u BBIUUTAaHUE BEKTOPOB

20 YMHOXKeHHE BEeKTOpa Ha YHCIIO




21

Paznoxenue BekTopa 1o Tpém
HEKOMIUTaHApHBIM BekTopam. [IpaBuito
napautesenuneaa

22

Pemenwue 3anau, cBsI3aHHBIX C
IIPUMEHEHUEM ITpaBUII JEHCTBUI C
BEKTOpaMH

23

[IpsimoyrospHas cucreMa KOOpJHAT B
npoctpanctBe. KoopanmHaTel BEKTOpA.
[IpocTeiimue 3a7aun B KOOpUHATAX

24

VYron mexay Bekropamu. CKasipHOE
MIPOU3BEJICHAE BEKTOPOB

25

Brruucnenue YIJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU

26

KOOpﬂHHaTHO-BeKTOpHBIﬁ MCTOI IIPU
pPCHICHUU IT'COMETPUUCCKHUX 3a/lavd

27

Kontponpnas padota mo teme "BekTopsl
¥ KOOPJIMHATHI B TPOCTpaHCTBE"

28

[ToBTOpenue, 0600IEeHNE 1
cucreMaTHu3anus 3HaHui. OCHOBHBIC
¢urypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpenue, 0600IEeHNE 1
cuctemMaTu3anus 3HaHuil. OCHOBHBIC
¢urypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenue, 0600IEeHNE 1
cucTeMaTH3alus 3HaHui. 3a1aun
TJTAHUMETPUH W METOJIBI UX PEIICHUS




[ToBTOpenue, 0600EeHNE 1

31 cucTeMaTH3alys 3HaHui. 3agaun 1
IUTAHUMETPUH U METOJIBI HX PEICHUS
[ToBTOpenue, o6oOIIeHNE U

0 cucreMaTu3anus 3HaHuil. OCHOBHBIE |
¢burypsl, GakThl, TEOPEMbI Kypca
CTepeoMeTpUuun

33 Nrorosas koHTposibHAs paboTa 1

14 [ToBTOpeHue, 0600menne n |
CHCTeMaTH3anus 3HaHUH

OBHIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKUE MATEPHUAJIBI U1 YYUTEJIA

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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