


HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWIO, H TPATUIMA POCCUICKOTO 00pa3oBaHMs.
Peanmuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpEeIHEro oOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYeHHS TE€OMETPUH B HAMNpPaBICHUHU JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y o0yyarouumxcs
NPaBUJIBHBIX NPEACTABICHUNA O CYHIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpakIHii, COOTHOIICHHH PEAJbHOTO M HUICATBHOr0, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOW HAYKOW SIBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalluxcsl, a TakKe KauyecTB MBIIUICHUSI, HEOOXOAMMBIX JJig aJalTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk oOO0ECreYrBacT BO3MOXKHOCTh H3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEUICHUU 3a7ad4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIuaibHOro ObITHs, (opMma
OTpaXEHUs] OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. ONepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUAbl Y4E€OHON U TPYIOBOH JESITEIBHOCTH,
ABJIAETCS OJAHUM W3 MPOPECCHOHAIBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3ajaya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEIbHOCTH TI0O MHOTUM HaTPaBICHHSIM.
Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONB30BaHMUS CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCIEIIHOT'O MPOJIOJKEHUsS 00pa30BaHMs
0 CTIEMATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.
[Iporpamma no reomeTpur Ha 0a30BOM ypOBHE TIpe/HAa3HA4Y€Ha IS
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOI'O o0I1ero odpaszoBanusd. Takum oOpa3zom, oOydarouiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.
JlocTikeHne 1eNM OCBOEHUS TMPOTrpaMMbl  OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHe B 10—11 kimaccax sBisiroTCs:
e (opmupoBaHue TpEeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM
KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe TMpEACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIICHUS
KaK O BOXHEHMIIINX MATEMaTUYECKUX MOJECIAX, TO3BOJISIIONINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

o (opmupoBaHMe yMeHUs pacro3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHHUKAX U TelaX BPAIlIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWEC  QITOPUTMAMH  PEIICHHWs  OCHOBHBIX  THIIOB  3ajad;

dbopMupoBaHWE yMEHHS TPOBOJAUTH  HECJIOXKHBIE  JIOKAa3aTEIIbHBIC



paccyXJeHusI B XOJie€ pEUICHUS CTEPEOMETPUUECKUX 3ajady M 3ajad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEH
oOydJaromuxcs, IMO3HABATEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHE pacrlo3HaBaTh TMPOSBICHUS T'€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBAaTH HMX Ha S3BIKE
T€OMETPUH U CO37aBaTh T€OMETPUUECKHUE MOJIETH, IPUMEHITh OCBOSHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHds MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENTFHON OCOOEHHOCTBIO TPOrpPaMMBl SIBJISICTCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauyajie €ro u3y4YeHHs 3aJay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO U IMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE HWHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennourenue oTAaéTcst HArISAHO-KOHCTPYKTUBHOMY METOY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
NPaKTUYECKON AeSTEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyallluXcsd B Kypce€ CTEpPEOMETPUU IPOBOAMUTCS 3a CUYET pEUIeHUA 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HarJIsAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKAHUS.

OcHoBHBIE cozepKaTeNbHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpssMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEPKATENIbHBIM JIMHUSIM, HO U IO TO0JiaM
00y4eHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE TE€OMETPUUECKUMU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNaTEIbHO, C
cOOJII0ICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B



OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIONIUXCs, PACIIUpSIST H
yriyosisist €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jiBa rojia 00ydeHus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajuleJbHble M CKpeluMBaromuecs mnpsMsele. llapamiensHOCTs NOpSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MaApajyleibHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEH : napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; moCTpPOSHUEe CeYSHHI.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE IAPAIIIEIbHbIE U IEPIEHIUKYIAPHbIE K IUIOCKOCTH,
IPU3HAK MEPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O NpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM  Yrojl  JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKIIBIC
Y HEBBIYKJIbIE MHOTOI'PaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero coucrsa. Ilupammpma: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJHAS TIOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS IMPaMUJA; NPABUIIbHAs TPEYroJbHAS IMpaMHUIAa W NPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
nonexa’ap u ukocasap. CeyeHus NprU3Mbl U TUPaAMULBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  DJNEMEHThl CHUMMETPUM B MOHUpaMHJax, MNapajlieienunenax,
MPaBUJIBHBIX MHOTOTpaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOWAAh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPHU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyroriue UTUHAPUICCKON
MOBEPXHOCTH, OCh UIMUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OCHOBaHUWS U
OOKOBasi TMOBEPXHOCTh, OOpasymollas M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

Konunyeckas moBepXHOCTb, 00pa3yrolIue KOHHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs MOBEPXHOCTb.

Cdepa u map: HmeHTp, paadyc, AUaMETp; TUIOMIAIb TOBEPXHOCTU CHEpHI.
Bsaumuoe pacrnonoxenue chepsl U IIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdeprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WIN TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 00 00BEME
MpSIMOYTOJILHOTO TMapajuienenunena v ciaeAcTBusd u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenust nwiIMHApa (HapaJieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuielbHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHCcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapamuienenunena. Pemenwe 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopamnatel BekTtopa. llpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPH PEIICHUH F'€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WJIE€HA POCCHICKOro 0OIIecTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXIcHUN;
BOCIIPUUMYHUBOCTBIO K MATEMaTUUYECKUM acCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHE 3HAHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIPaBJIE€HHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMATIBHO-KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluell Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM ISl peleHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

ILleHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKu UM  OOIIECTBEHHOW NPAKTUKHU, TOHUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKOM JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS ILMBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh NMPOEKTHYIO M HCCIEAOBATENbCKYIO NIeATeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PEe3yNIbTaThl OCBOCHHUS IMPOTPaMMBI Y4eOHOTO IpeaMera
«MatemaTHKa XapaKTepHU3yIOTCS OBIIAJICHHEM YHUBEPCATBHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeUsIMU, YHUBEPCATbHBIMU Pe2YISMUBHbIMU OeUCMBULMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0aA308bIX KOSHUMUBHBIX NPOYECcco8 obyyaowuxcs (0ceoenue
Memo008  NO3HAHUSL — OKpyJcanweeo  Mupa;  NpumMeHeHue  jJ102U4ecKux,
UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue aAeiicTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMATHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATHH; YCTAHABIMBATH CYIICCTBEHHBIM  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM I BBIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BapMaHTOB pEIIeHHs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUE AECTBUS:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIIENOBATEIIbCKUI MHCTPYMEHT TO3HAHWS,
GopMyTUpOBaTH BOMPOCHL, (PUKCHUPYIONINE MPOTHBOpPEYHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
IPOBEEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (hOpPM MpEACTaBICHNUS,

CTPYKTYypUpPOBaTh HHGOPMAIMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHUKamuéHwle  Oelicméus,  obecnevusarom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABbLIKOB 06yl{CZIOWMXCﬂ.

OO01menue:

BOCIPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISMHU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE Ha MTOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKICHHMS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOSATENBbHO  BBIOMpATH  (opmat
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3EHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a/1a4; MPUHUMATh [IEeTh
COBMECTHOW JIESATEIHbHOCTH, IUIAHHPOBATh OPTaHMU3AIUI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUSHEHHBLIX HABLIKOB JTUHYHOCNIU.

Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3a/1a4ul, BEIOMPATh CIIOCO0 pelIeHUs
C y4€TOM HUMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIB:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIUTCIIBHBIX IIPOHECCOB, UX PC3YyJIbTATOB,



BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHrus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PELICHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUST WIH HENOCTHKEHHS DPE3YJIbTATOB JAESATEIBHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPsAMas, TNIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU M CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MTAPATIICITBHOCTD U IEPIEHIUKYISIPHOCTD MPSIMBIX
Y MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pebpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAaHHOTO yrja; rpaJycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIBIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIbI MHOTOT'PAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJILHBIN TTapajuieNieuIe, Kyo0).

KiaccupunupoBath ~ MHOTOTPaHHUKH, BBHIOMpAas  OCHOBaHUSA  JUIS
Kinaccupukamuyd (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPABUIbHBIC
MHOTOI'PaHHUKHU; IPSMbIC U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIIC/IbI).

OnepupoBaTh MOHATUIAMU: CEKYIIasl MIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEUCHUM, UCITOIB3YSI METOT CIISIOB.

CTtpouth CEYE€HHSI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAX0XKACHHUE TEOMETPHUUECKHUX BEJIUYMH MO 00pasiaM Uiu
aaropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl NPH PEHICHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYMCJICHHUE PACCTOSHUN MEXIY ABYMS



TOYKaMHM, OT TOYKH JO TMPSIMOHM, OT TOYKHM [0 IUIOCKOCTH, MEKIY
CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemiath 3a1aun Ha HaXOXkJACHUE T€OMETPUUECKUX BEJIMUMH MO oOpasiiaM HiH
aJropuT™MaM, IPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOIbl IIPU PELICHUHU
CTaHJAPTHBIX MATEMAaTUYECKMX 3aJa4 HaA BBIUYKWCIECHHUE VYIJIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUJIOMIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuja) ¢ TpUMEHEHHuEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

[IpumensTs reoMerpuueckue GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoararoluX HECKOJIbKO IaroB PEUIEHUs, €CIIA YCIOBHS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHAT, mpocTeiiMe NOporpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAMTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH DPEAJIbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh peabHbIC
CATyallUM Ha $3bIKE T'E€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUIECKUX TIOHATHI U TE€OpeM, anmapara aareOpsl; pemarh
MIPAKTUYECKUE 3a/1a4¥, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEINUUH.

11 KIJACC

OnepupoBaTh MNOHATUSAMH: LWIMHApPUYECKAss MOBEPXHOCThb, O00pa3yrolue
UAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpasyrolue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUIXHIDP, KOHYC, cdepa u map).

OOBICHATH CTIOCOOBI TTOTYICHHS TEIJl BpAIICHUSI.

Knaccudpuumporats B3auMHOE pacnoyioxkeHune chepbl U MIOCKOCTH.



OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CErMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boruncnare 00BEMBI M TUIOHMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSIMHU: MHOTOTPaHHUK, BIHMCAHHBIN B cdepy u
OMHUCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TMOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekath, WHTEPNPETUPOBATH W NPEoOpa3oBBIBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCJIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHH 00J1a/1af0T.

[IprmMenATs TpaBUIIO MapajuIesIeuIea.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMmMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMHU, CKaJISIPHOE TMPOU3BEACHHUE, PACKIAAbIBATh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBON CUCTEME KOOPIMHAT.

[IpumensaTs reoMerpuueckue GakThl ISl PEIICHUS CTEPEOMETPUUSCKUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IAaroB PELICHUS, €CIU YCIOBUS IPUMEHEHUS
3a7laHbl B SIBHOU (hopme.

Pemarte mpocrteinire reoMeTpUuYEeCKHE 3aJ1a4d HAa MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [J0OKA3aTEILCTBO MATEMATHUYECKMX OTHONIICHHH H
HaXO0XJCHHE TeOMETPUUECCKUX BEIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a]1a4.



IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauThs HpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PaCIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHATH HW3YYCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pELICHUS
MareMaTuyecku CcHOpMyJIUpPOBAHHOM MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUM Ha $3bIKE TI'E€OMETPHUM, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpeM, armapara aireopbl; pelarhb
IIPAKTUYECKUE 3a71a4H, CBA3AaHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
N KosmmmuecTBo yacos
DJIeKTPOHHbIE
n| HauMeHoBaHue pa3aesioB u (uudposbie)
KoHTpoJuabsH IIpakTH4yeck
/ | TeM mporpamMmmsl Bcero o0pa3zoBaTre/ibHbIE
ble padoThI ue padoThl
n pecypcesbl
1 BBenenne B ctepeoMeTpuio 10
[IpsiMbIE M TIIOCKOCTH B
9 MIPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U
IIJIOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12
NPSAMBIX U IUIOCKOCTEN
0%
4 TJIBI MEKY MIPSIMBIMH U 10 1
IJIOCKOCTSAMU
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PACCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0
10 ITPOI'PAMME




11 KVIACC

Ne KoaudecTBO 4acoB
DJIeKTPOHHbIE
HaumenoBanue
(uu¢posbie)
I | pa3aesioB U TeM Konrtpoabnsl | IIpakTuyecku
Bcero o0pa3oBaTejibHbIE
/| mporpammsl € padoThI € padoThI
I pecypcbl
Tena Bpatenus 12
OOBEMEBI TET 5 1
Bexkrops! n
3 KOOPJIMHATHI B 10 1
MPOCTPAHCTBE
[ToBTOpEHME,
4 000011IeHHE, 7 1
CHCTEMAaTH3alIH
3HaHUU
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 0
ITPOIT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KoJsnyecTBo yacoB
n KonTpounb
Tema ypoka Bce P IIpakTu4yec
HbIE
ro KHe padoThl
n padoThI

Jara
H3yYeH
usi

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTeibH
ble pecypchl

OcCHOBHBIE TTOHSITHS
CTepEOMETPHUH: TOUYKA, TIPSIMas,
TUIOCKOCTD, TIPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300paKeHUS
IJIOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTHS: TIEpeceKaronuecs
2 IIJIOCKOCTH, TIEPECeKarouecs 1
mpsiMasi ¥ IJIOCKOCTh

IlonsTus: MNEPCCCKArOIMUCCA
3 IIJIOCKOCTH, MEPCCCKAOIMIUNCCA 1
npsamMas 1 I0CKOCTb




3HAKOMCTBO C
MHOI'OrpaHHUKaMu,
n300pa’keHNe MHOTOTPAaHHUKOB
Ha pUCYHKax, Ha
IMPOCKIMOHHBIX YCPTCIKAX

Hauansubie cBefeHus o kyoe u
MMAUPAMULE, UX Pa3BEPTKU U
Mozenu. CedeHus
MHOTOTPaHHUKOB

Hauanpabie cBeeHus 0 KyOe U
NMUPAMUIE, UX PA3BEPTKU U
mozenu. CeueHus
MHOTOTPaHHUKOB

ITouaTtue 06 akCHOMaTHIECKOM
MTOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

ITouartue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMCTPHHA U
CICACTBUA U3 HUX




INouarue 06 aKCHOMAaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

ITonsiTe 00 aKCMOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIIECTBUS U3 HUX

B3anmHoe pacrionoxeHue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napajuieNibHble U
CKpPEILMBAIOIIHECS TIPSIMbIE

[TapamienbHOCTE NPSIMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE:
napajuieJIbHbIE IPSIMbIE B
MIPOCTPAHCTBE; MAPAJIIEIbHOCTh
TPEX MPSIMBIX

[TapannenpHOCTb NPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE:
[TapamienbHOCTE IPAMOM U
IIJIOCKOCTH




VYTIuIbl ¢ COHANPAaBIEHHBIMU
CTOpOHAMHU

Yrois MexX 1y IpMBIMU B
IIPOCTPAHCTBE

(o2 N 2 I N

Yrois MeX 1y IPAMBIMU B
MIPOCTPAHCTBE

[TapamienpHOCTB IIIIOCKOCTEM:

7 | mapaienbHbIE TUIOCKOCTH

1 | CaoiicTBa mapauienbHbIX

8 | mockocrei
[Ipocreitmme

1 | mpoctpaHCTBeHHBIC (DUTYPHI HA

9 | mmockocTH: TETpadaP, KYO,
napasuiesienumnes

2 y

0 [TocTpoenue ceuenuit

2 .

1 [TocTpoenue ceuenuii
KounTposbHas pabora no Teme

2 | "lIpsmMbIe ¥ IJIOCKOCTH B

2 | mnpoctpanctse. [lapannensHOCTh

MPSIMBIX U IJIOCKOCTER"




[lepneHUKyYISAPHOCTD NPAMOU
U IUIOCKOCTH:
IIEPIEHIUKYJIPHBIE TIPSIMBIC B
IIPOCTPAHCTBE

[IpsiMble apajuieabHbIE U
MEPIEHIUKYIISIPHBIE K
IJI0CKOCTH

[IpsimMble apajuieabHbIE U
MEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

[Ipu3Hak nepneHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

[Ipu3Hak nepneHIuKyIspHOCTH
MPSAMOU U TIIIOCKOCTH

Teopema o mpsiMoit
MIEePIEeHIUKYIIPHOM MIIOCKOCTH

Teopema o npsimMoit
MIEePIEeHIUKYIIPHOM MIIOCKOCTH

Teopema o npsimMoit
MEePIEeHIUKYIAPHON MIIOCKOCTH

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTosiHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMON JI0 IJIOCKOCTH




[lepnieHquKyIsIp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
PSIMOM 10 IIJIOCKOCTH

[lepneHuKyIsip U HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSAIMOM 10 MIIOCKOCTH

[lepnenuKynsip U HAKJIOHHBIE:
paccTosTHUEe OT TOYKH JI0
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YTOJI
MEXAY NPSAMOH U IIIOCKOCTHIO

JIByrpaHHbIN yroJi, TUHEUHBIN
yroJi IBYTPaHHOTO yriia

JIByrpaHHbIN yroJ, JUHEHHBII
yroJl ABYTPAHHOTO yIJia

[TepneH AUKYIAPHOCTD
IIJIOCKOCTEN: IPU3HAK
MEePIEHIUKYIIAPHOCTU IBYX




IJIOCKOCTEN

[lepnenquKyIApHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

o b~

[lepnenuKyIApHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

Teopema o Tpéx
MEPIEHINKYIIApax

Teopema o Tpéx
MepIeHIUKYIIsApax

w NP A

Teopema o Tpéx
MePIEeHIUKYIIsApax

KontponpHas padoTa o remMam
"IlepnieHAMKYASAPHOCTD MPSAMBIX
U mockocte" u "Yribl Mexy
MPSAMBIMH U TJIOCKOCTAMU"




[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs! IPU3MBI;
O0KOBas U MOJIHAS TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen,
NPSAMOYTOJIbHBII
napajuieJIeuIe]] ¥ €ro
CBOMCTBaA

[Mupamuna: n-yronabHas
nMpamuia, TpaHd U OCHOBAaHUE
UpaMuibl; 00KOBask M MOTHAS
MOBEPXHOCTh MTUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAs
nupamuaa




[IpaBuUIBHBIE MHOTOTPAHHUKHU:
MOHATHUE TPABHILHOTO
MHOTOT'PaHHHKA; TPaBHIIbHAS
pHU3Ma U IpaBUIIbHAS
MUpaMUa; paBUIbHAS
TpEYroJIbHas TUpaMHIa |
MIpaBUWJIbHBIN TETpa’Ip; KyO

[IpencraBnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

CummMeTpus B MPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MPSMOM, MIOCKOCTH.
DneMeHTbl CUMMETPUH B
UpamMuIax,
napajuiesienuneaax,
MIPaBUJIbHBIX MHOTOTPAaHHUKAX

Beruucnenue 31eMeHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JMaroHau, yIibl




[Tnomans 6oxoBOM
MMOBEPXHOCTH U MOJHOM
ITOBEPXHOCTHU MPSIMON IPU3MBI,
IJI0UIaJb OCHOBAHMI, TEOpEMa
0 OOKOBOI TOBEPXHOCTH
MPSIMOM IPU3MBI

IInomaas OOKOBOM
MTOBEPXHOCTH U TIOBEPXHOCTH
MIPaBWIIBHON TTUPAMUJIBI,
TeopeMa O IUIOMAIu OOKOBOM
ITOBEPXHOCTH YCEUEHHOU

T PAMHTBI

KonTtponbHas padoTa o teme
"MHororpaHHuku"

ITousarue 00 00BéEME

O06BEM TUpaMuUIBI

O06BEM TUpaMuUIBI

O06BEM TUpaMuUIBI

O0BEM TUpaMHuIBI

OO O[O U100 O1|N OO O1 o1 o1

O0BEM npu3MBbI




O0BEM pU3MBI

O0BEM pU3MBI

A~ O W oH® I O

KonTposbHas pabora no teme
"O0bEMBI MHOTOTPAaHHUKOB"

[ToBTOpEenue, 06061IeHNE

6 | cucreMaTru3aIusa 3HAHUMN.

5 | Ilocrpoenme ceuenuii B
MHOFOFpaHHI/IKe
[ToBTOpEeHue, 0600IICHNE
CHCTEeMaTH3aIus 3HaHUH.

6 Brrunciienue paccTosHUM:

6 MEXy TBYMS TOYKAaMHU, OT
TOYKH JI0 MPSIMOMU, OT TOYKH 10
IIJIOCKOCTH, MEXTY
CKPEITUBAIOIINMHUCS TPSIMBIMHU

6

HroroBas koHTpoJIbHAs paboTa




[ToBTOpEHue, 06061IeHNE
CUCTEMaTU3alus 3HAHUHN.
Beruncnenue yrios: Mexnay

CKpCIIUMBAOIIUMHUCA ITPAMBIMH, 1
MEXKy NPSIMOM U IIJIOCKOCTHIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MCKIAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB 68

[10 TTPOI'PAMME




11 KVIACC

N

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpoJuabH
0 ble padoThl

IIpakTHyec
KHe padoThl

Jara
H3yUeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeibH
ble pecypchl

Cdepa u map: 1eHtp,
panuyc, Iuamerp;
TUTOIIA/Th TIOBEPXHOCTH
cdepbl

B3anmHoe pacnonoxxeHue
chepsl U IIIOCKOCTH;
KacaTelbHasl IIIOCKOCTh K

chepe; iomaas chepsl

N3obpaxenue chepsl,
1iapa Ha MIOCKOCTH.
Ceuenus mapa

[ununaapuyeckas
IIOBEPXHOCTb,
oOpazymomue
LUJIMHIPUYECKOU
IIOBEPXHOCTH, OCh
LUJIMHIPUYECKOU
MIOBEPXHOCTHU




Hunusap: oCHOBaHUS U
OOKOBasi TIOBEPXHOCTbD,
oOpa3yroIas 1 oCh;
I0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

N3006paxkenue nunuHapa
Ha IUIOCKOCTH. Pa3BépTka
nunuHapa. CedeHus
IUATUHIPA (TTIOCKOCTBIO,
napasieIbHON WU
MEPIEHIUKYIIIPHON OCH
UAJTUHIPA)

Konunueckas moBepxHOCTb,
oOpa3ymolire KOHU4eCKOU
MIOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOU
MMOBEPXHOCTHU

Konyc: ocHoBaHue 1
BepIlMHa, 00pa3yromas u
0Ch; IIJIOIaab OOKOBOH U
MIOJIHOM MMOBEPXHOCTH




VY ced€HHBIN KOHYC:
00pa3yroIne U BhICOTA;
OCHOBaHUs U OOKOBast
MTOBEPXHOCTh

N306paxkenue koHyca Ha
IJI0CKOCTH. Pa3BépTka
koHyca. CeyeHus KOHyca
(TIOCKOCTHIO,
napasuiebHON
OCHOBAaHUIO, U
IJIOCKOCTBIO, MPOXOASIIEH
yepes BEepIINHY)

KomOunamus ten
BpAICHHS U
MHOTOTPaHHUKOB

MHOrorpaHHuk,
OTIMCAHHBII OKOJIO CEpBI;
cdepa, BriMcaHHas B
MHOTOTPaHHUK WU B TEJIO
BpallleHUS

ITousarue 00 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Te

O0BEM MIMHIIPaA, KOHYCA




1 | OObéM mapa u mIomaIL

5 | chepn
ITogo6ubIe Tea B
MIPOCTPAHCTBE.

1 CoOTHOIIIEHUS MEXKTY

6 IUIOIIAISIMHA
MMOBEPXHOCTEH, 00bEMaMH
MOT0OHBIX TEI

1 KonTpossHas padora no

. temaMm "Tena Bpamenus" u
"O0BeMbl TET"

1 | BexkrTop Ha MIOCKOCTH U B

8 | mpocrtpaHCTBe

1 CnoskeHne 1 BEIYUTAaHUE

9 | BekTOpoB

2 YMHOXEHHEe BEeKTOpa Ha

0 YHUCII0
Paznoxenue BekTopa 1o

2 TpEM HEKOMILTAHAPHBIM

1 BekTopam. [IpaBuio
napajuiesenume/a
Pemenue 3amau,

2 CBSI3aHHBIX C

2 MPUMEHEHHEM TTPaBHII

JNEUCTBUN C BEKTOPAMHU




IIpssMmoyromnpHas cucrema
KOOP/MHAT B
MPOCTPAHCTBE.
Koopaunarts! BexTopa.
[Ipocreiimme 3anaun B
KOOpJIMHATAX

VYTroJ1 MEX Iy BEKTOPAMH.
CkansipHO€ pOU3BEIEHNE
BEKTOPOB

Beruucnenue yriioB Mexuy
IPSIMBIMHU U TUIOCKOCTSMHU

KoopanHatHO-BEKTOpHBIN
METO/1 TIPH pelIeHUun
reOMETPUUECKUX 3a/1a4

KonTpossnas pabora no
Teme "BekTopsl 1
KOOpPJIMHATHI B
npocrpanctae"




[ToBTOpenue, 0600IICHNE
Y CHCTEMAaTHU3alus 3HAaHU .
OcHoBHBIE QUTYDHI,
(baxTbl, TEOpPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpEHue, 060061IeHNE
Y CHCTEMATHU3alus 3HAaHUH.
OcHoBHbIE (UTYpHI,
(bakThl, TEOPEMBI Kypca
IJIAaHUMETPUU

[ToBTOpeHue, 0600IICHNE
M CHCTEMAaTHu3allysl 3HAHHH.
3agauu IIaHUMETPHUH U
METO/IbI UX PEIICHUS

[ToBTOpEeHUE, 0000IICHNE
M CHCTEMAaTH3alis 3HAHUH.
3a1aun MIaHUMETPUN U
METO/IbI MX PEIICHUS

[ToBTOpEeHUE, 0000IICHNE
U CHCTEMATH3allMs 3HAHUI.
OcHoBHBIE QUTYPHI,
(bakThl, TEOPEMBI Kypca
CTepeoMeTpUn




3 | HroroBas KOHTPOJIbHAS

1
3 | pabota
3 | TloBropenue, 06001ICHNE 1
4 | wucucTeMaTH3anus 3HAHUH
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






