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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeIHEro o0Iero oopa3oBaHus,
C yuy€TOM COBPEMEHHBIX MHPOBBIX  TpEeOOBaHHA, TMPEABABIAEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUI0, U TpagullUid POCCHUIICKOrOo 0O0pa3oBaHMS.
Peanmzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMK OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YYAIOIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OOYCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs OO0yyaromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIHHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y 00yyaronmxcs
NPABWIBHBIX MPEICTABIEHUNH O CYIHOCTH M MPOUCXOXKIACHUH T€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUs
MAaTEMATUYECKOW HAYKOW SBJIEHHM H IIPOLECCOB PEAIBHOIO MHpPa, MECTE
Tr€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJE pelIeHUs TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a7a9 e€CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX ACATEIBHOCTH deloBeka. OpHeHTarus 4YeloBeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHuss  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl yYEOHONM U TPYIOBOH JAESITEIBHOCTH,



ABIISICTCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3a7a4a (HOpMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH eATEIHbHOCTH TI0 MHOTUM HaTPaBICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro Kypca «leomerpus» Ha 0a3oBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETeHUs U
UCTIOJB30BaHUS CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHUH ¥ JICHCTBUH,
crenUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJIOIHKEHHUS 00pa30oBaHMUsI
0 CIIEIUAIEHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeaHA3HAYCHA MJIs
00yJaroIMXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero obpazoBanus. TakuMm oOpa3oM, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEerUpUKON TeoOMETpHH W HEOOXOAMMBIC I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO OoJjiee
riyOOKO, €clii B JajbHEHIeM BO3HMKHET HEOOXOIUMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacThd MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MAaTEMaTUYECKUX MOJEIISAX, O3BOJISIIOIINX ONKCHIBATH
U U3y4yaTh pa3HbIC SIBICHUS OKPYKAIOIIEro MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAEHAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QITOPUTMAMM  pEIIEHUS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJl¢ PEUICHHsS CTEPEOMETPUUYECKHX 3a7ad U 3a4ad C
MPAKTHYECKUM COJIEPIKaHUEM;

e pa3BHUTHE MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX  CIIOCOOHOCTEH
OoOy4arouuxcs, IO3HABAaTENIbHONM  AKTUBHOCTH,  HCCJIEIOBATEIBCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajle €ro u3y4eHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTajgbHEHIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4eHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
NPaKTUYECKON AeATEeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcs B Kypce€ CTEpEOMETpUU MPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
CO37aHMEe  MPOCTPAaHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIATHOCTh, @ OIEpUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPKaHUSI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUpPOBAHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSM, HO W IO ToJaM
00yYeHHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHHUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenenéHHbIM 10 TrojaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSTUSMHU U HaBbIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO M MOCTYNATENbHO, C
COOI0/IeHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACHIUpSIS H
yrayOmsist e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojaa o0yudenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulelbHble W CKpeluuBaroluecs npsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: NApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTHU. YIUIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXAY NPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  Ha
IUIOCKOCTH: TE€TPAdJIp, KyO, Mapaiesenunea; NoCTPOCHUE CEUCHU.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAIICIbHBIE U IEPHEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHNEHAUKYISIPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKJIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIAUKYISAPHOCTH  IBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKH

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU M OCHOBAHMS MPU3MBIL; NMpsMas M HAKJIOHHAs NMPU3MbI;, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIieline] U ero cpoucrsa. [Iupammpa: n-yronmpHas nupamupaa, rpaHd u
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJHAS IOBEPXHOCTh MUPaMUbL; MPABUIIbHAS U
yceu€HHas MNupaMuja. OJIEMEHTbl Npu3Mbl M nupamuisl. IIpaBuiibHbIE
MHOT'OTPaHHUKH: MOHATHE NPABWIBHOTO MHOI'OTPAaHHUKA; IIPaBUJIbHAS IPU3MA U
IIPpaBWJIbHAS NMPAaMHJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIa W TNPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTadJp,
noaexa’ap u uxkocadap. CedyeHnst npu3Mbl U MAPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IJDIOCKOCTU.  DJEMEHTBl CUMMETPHUM B IHpPaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSAMOU IPHU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMON MPU3MBI.
[Inomaas OOKOBOM MMOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopemMa o MiIom@aau yceu€HHou mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TogoOnuble Tena B mpocTpancTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obpazyroriue ATUHIPUICCKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: oOcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCTH. KoHyC: ocHOBaHME U BeplInHa, 00pasyromias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH ChEpHI.
Bzaumnoe pacmnonoxenue chepbl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepsl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, HIH TEIO
BpallCHUSI.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenl. Teopema 006 00béMe
OpsMOYTOJIBHOTO Tapajienenunena U ciaeAacTBus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM 11apa u miomaasb chephl.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00bEMaMU OJAOOHBIX TEJL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajijieIbHOE OCHOBAHHUIO W TPOXOJSIIEE 4Yepe3 BEpIIMHY), CEUCHHS
mapa.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu u B ipocTpaHcTBe. CllokKeHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IlpaBuno mnapamwienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHEHUEM TIpaBUil JAeHCTBUM ¢ Bekrtopamu. I[IpsMoyronpHas cucrtema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Borunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO]I IIPU PEILIEHUU T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMOJICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
GYyHKIUSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOW UICHTUYHOCTH, YBAKESHHS K
MPOILIOMY U HAaCTOSIIEMY POCCUHUCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHUKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITHUX JIOCTIKCHMH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOTO Hapoja;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MUY, BKJIIOYAsg 3CTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
MHTEpEcax 370pOBOro u 0e30macHOro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0OPOBBIO (3/10pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U

OT/ABIXA, peryisipHas buznyeckas aKTUBHOCTH); bu3IIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIE IIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM00Opa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHICCKUX 3a7a4 MAaTeMAaTHUECKON HAIIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKON KYJIBTYphl, TOHMMAHHEM BIIASHHSI
COIMAITEHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenpl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX MpolJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3ajaad B
00JIaCTH  OKpY’)KArOIICH cpeibl, IUIAHUPOBAHHUS IIOCTYIIKOB ¥ OIEHKH WX
BO3MOXKHBIX TIOCIICJICTBUH JIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTUKW, TMOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, JTalloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOW KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PEe3yJIbTaThl OCBOCHHUS IMPOTPaMMbI Y4eOHOTO IpeaMera
«MatemMaTHKa XapaKTepHU3yIOTCS OBIIJICHUEM YHHUBEPCATBHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHBIMU — KOMMYHUKAMUBHLIMU
OeticmeusiMU, YHUBEPCATbHLIMU PeSYIIMUBHIMU OeUCTNEUAMIUL.

1)  Vhuusepcanvnvie  nosmasamenwvHuvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOUECCO8 00YYAIOWUXCs  (0C80eHUe
Memo0o8  NO3HAHUSL  OKPYJcalowe20  Mupa;,  NpumMeHenue  J102U4ecKux,
Uccie008amenbCKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHICCKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATh  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
mpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSIX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pElIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MWHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIITAHUPOBAHHBIH HKCHEPHUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIMPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

e BBIIBJIATH JeHUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, PEACTABNIATH €€ B pa3sNuuHbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hble  Oelicmeus,  obecnedugarom

copmMupo8anHoCcms COYUAaIbHbIX HABLIKOE 00YUATOUUXCS.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4d, KOMMEHTHPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3jiMuue W CXOJICTBO MO3ULIMIA; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ]a4 MPE3EHTALUN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3aa4; IPUHUMATD I1CJIb
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboTHI, pacrpenemnsTh BUABI padOT, JOTOBApUBATKLCS, 00CYKIATh MPOIIECC
¥ pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTCPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IIaH, aJITOPUTM PEIISHUS 3aJ1au, BBIOUpaTh CIIOCO0 pelieHUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHONW pedlIeKCMM Kak  OCO3HAaHMS
COBEPIIAEMBbIX JECUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3yibTaTa pelieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbHIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNTOCKOCTb.

[TpuMeHSAT, aKCUOMBI CTEPECOMETPUM WM CIICACTBHS W3 HHUX IPU PEIICHUU
TCOMETPUICCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITHBHOCTh U MEPICHANKYIIPHOCTD MPAMBIX
Y MJIOCKOCTEH.

KnaccudunupoBaTs B3aMHOE pPACIOIOKCHHE MPSAMBIX M IIOCKOCTCH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JIBYTPAHHBIA YTOJ, TpaHW JBYTPaHHOTO YIJia,
peOpo IBYrpaHHOrO yria; JUHCHHBIM YTroJl JBYTPAHHOTO yTJjia; rpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TOHATHUAMU: MHOTOIPDAHHHK, BBITYKIBIA W HEBBITYKIIBIH
MHOTOT'PAaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, TPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (IMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN MapajuieienuIe, Kyo).

KnaccudunupoBate  MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHHUS  JUIA
Kiaaccu(UKay  (BBIMYKJIBIC W HEBBITYKJIbIC MHOTOI'PDAHHHUKHU; IPaBUJIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC TPU3MBI, TTapaJIICIICIIUIIC IbI ).

OnepupoBaTh MOHATUAMHU: CEKYIIas MJIOCKOCTh, CEUCHUE MHOTOI'PAHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCITOIB3Ys METO/T CIEOB.

CtpouTh CEUEHHS MHOTOIPAHHUKOB METOJIOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBepxy, cOOKY, CHH3Y.

Pemrate 3ay1aun Ha HaX0XKJACHUE TEOMETPHUUCCKUX BEIMYUH 110 00pa3iaM Wiu
aITOpUTMaM, TIPUMEHSS M3BECTHBIC AHAIMTHYECKHE METOJIBI TP PEHICHHUH
CTaHJAPTHBIX MAaTEMAaTHYSCKUX 3aJ1ad Ha BBIYMCICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIUBAIOIAMHUCS TTPIMBIMHU.

Pemrate 3a1aun Ha HaX0XKJACHUE TEOMETPHUYCCKHUX BEIUYUH 10 00pa3iaM Win
aITOpUTMaM, TIPHMCHSS H3BECTHHIC AaHAIMTHYCCKHEC METOABI IIPH PEIICHUU
CTaHIAPTHBIX MAaTEMAaTHYCCKHUX 3aJad Ha BBIYUCICHHE YIVIOB  MEXIY
CKpPCIIUBAIONIUMHUCS TMPSIMBIMH, MEXIYy TMPSIMOM M  INIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuMEHEeHueM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HUHPOPMAIUIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKax.

[IpumensTs reoMerpuueckue ¢GakThl JUIsI PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaraloMx HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaT, mpocTEWIINE NPOTrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TPUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIYyYEHHBIE 3HAHHUS HA MPAKTHUKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE MOHATHUS B MPOLIECCE IIOUCKA PELICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CATyallUM Ha $3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
IIPAKTUYECKUE 3a7]a4U, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
UWIMHAPUYECKON  TMOBEPXHOCTH;  LWJIMHAP;  KOHUYECKAasT  MOBEPXHOCT,
oOpa3yrolue KOHUYECKO TOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIrO CJIOS;
IaPOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
FEOMETPUYECKUX T C MpUMEHEHUEM (HOpMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIMCAHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHHSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
IPOCTPAHCTBEHHBIX FEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOM3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHHUE BEKTOpPA HA YHUCIIO, YTOJI MEXKIAY
BEKTOpaMH, CKaJspHOE TMPOMU3BEACHUE, paCKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl MJIA PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralolinX HECKOIBKO IIaroB PEUIEHUs, €CIU YCIOBHUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiline reoMeTpUYECKHE 3ajlaud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHUE TEOMETPUUIECCKUX BEIMYNH M0 00pas3iiaM WUiIu aJropuTMam, MpUMEHss
U3BECTHBIE METO/bI IPU PELICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpuMmeHaT, mpocTeime NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoAUTE TpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IMOUCKA PEIICHUS
MaTEMaTU4YeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpeaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIN C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUH U TEOpEM, ammnapara anreOpsl; pemarhb
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX H IJIOCKOCTEH
3 HepneHumiynﬂpHOCTb TIPSIMBIX U 12
TUTOCKOCTEH
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUCHUS, PACCTOSHUS U YTJIBI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoTsbI
pecypchl

Tena Bpaiienus 12

OO6bEMBI TEN 5) 1

BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 0600IICHNE, 7 1

cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBbIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

IlonsaTHs: MEPECCKAOINUECH IIIIOCKOCTH,
nepeceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}KeHI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe 1 nupaMue,
uXx pa3BeépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: AKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX




TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

10 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIONTUECS,
MapajuieTbHbIE U CKPEIIHBAIONIAECS
MpsiIMbIE
[TapanneabHOCTHh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSMBIX U TUIOCKOCTEH B

13 npoctpaHctse: [lapannenbHOCTh NPSAMOil U
MJI0CKOCTH

14 VYTrbl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU

15 VYros Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYros Mex Iy NpsMbIMU B TPOCTPAHCTBE

17 [TapanienbHOCTb MIIOCKOCTEM:
napajuieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajienbHbIX IIOCKOCTEH

19 [Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: T€Tpadip, KyO,




napaJuieseuIe/]

20 [TocTpoenwue ceucHwmid

21 [TocTpoenue ceuenuit
KonTponsHas padora o teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTH NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [Ipsimbie mapanienbHbie U
MEePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
MJI0CKOCTH

97 [Ipu3Hak nepneHauKyIIpHOCTU MPSMOM U
IJI0CKOCTH

08 TeopeMa o mpsMOI NMEPIICHANKYIISIPHOMN
MJI0CKOCTH

29 Teopema o npsMoit epreH AUKYITSIPHON
MJI0CKOCTH

30 Teopema o npsaMoit mepreHANKYISIPHON
IJIOCKOCTH
[lepneHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IIJIIOCKOCTH

39 [lepneHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JIO MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl
IBYTPAHHOTO yIJa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NIEPIEHANUKYIIPHOCTH IBYX
IJIOCKOCTEM

41 Teopema o0 TpEX nmepHeHAUKYIIApax

42 Teopema o0 TpEX nepHeHAUKYIApaAX

43 Teopema o0 TpEX nmepHeHAUKYIIApax
KonTtposnpHast paboTa no Temam

44 "[lepneH IUKYISIPHOCTD NPSMBIX U

Al

riockoctel" u "YTibl MeXAy NPSIMBIMU U




IOCKOCTSIMHA"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOTOT'PAHHUKHU, pa313épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrosipHast NMpaMuia, TPaHu U
OCHOBaHUE MUPaMUJIbI; OOKOBas U MOJTHAS
[MOBEPXHOCTh MMPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA; IPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUAA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

[IpencraBieHue o MpaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU
OTHOCHUTCIIBHO TOYKH, HpHMOI\/’I, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUIax,
mapajuieJICmIeaax, nmpaBUJIbHbIX
MHOT'OrpaHHUKaxX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pEOpa, TMaroHaH, yribl
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM MTUPAMUJIBI, 1
TeopeMa O IO OOKOBOW MOBEPXHOCTH
YCEYEHHOM MUPAMHUIbI
55 KonTtponsHas padoTa o teme 1
"MHOrorpaHHuKH"
56 [Tonsitre 06 06BEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM TMpaMuUIBI 1
59 O06BEM TUpaMuUIbI 1
60 O06BEM TMpaMu bl 1
61 O06BEM TPU3MBI 1
62 OO0BEM MTPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 Kontponsnas pabota no teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOI'PaHHUKE
[ToBTOpEHue, 0600IIeHNEe CUCTEeMATU3AIIHS
66 3HaHMW. Beruncnenue paccTossHUM: MEX Ty 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIUMBAOIIUMHUC ITPAMBIMUA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIHS
3HaHUM. BBIYMCIIEHHE YIII0B: MEXIY

68 CKPEIIMBAOIIUMHUCS MTPSIMBIMH, MEXTY
NPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YI'JTIOB MCXKIY IMIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh [IMJIMHIPUYCCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHUS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u OCh;
IUIoIIa s OOKOBOM U ITOJIHOU
MTOBEPXHOCTHU

N306pakeHue HMIMHAPA HA IOCKOCTH.
Pa3Béprka nununapa. Cedenus

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WM NIEPIEHAUKYIISPHOM OCH LIWJINHAPA)

Konunueckas HoBepXHOCTh, 00pa3yromiue
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IO s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakenne KoHyca Ha TIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, IMapaJIICITBHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

1 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMMUCaHHBIA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IUIMHAPA, KOHYCa

15 O6bEM 1mapa u mIomaas cQepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHOLIEHHS MEX Ty IUTOLIAASIMU
MOBEPXHOCTEH, 00bEMAMHU MTOJOOHBIX TE

17 KonTtponeHas padota no temam "Tena
Bpamenus" u "O6beMsbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILUTaHapHbIM BeKTOpaMm. [IpaBuiio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponpHas padota o teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 CUCTeMaTH3aIlys 3HaHUH. 3a1a4n 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTepeOMeTpUHr

33 HroroBast KOHTpOJBbHAS padoTa 1

34 [ToBTOpEeHUE, 0600IIEHNE 1 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







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

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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