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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CPEeIHEro o0Iero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TPEIBIBIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U Tpagulluid POCCHUIICKOrO 0O0pa3oBaHMS.
Peanmuzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTUS M HEMPEpPhIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpeIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHsS T'COMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GOpMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIUH. PazBuTre y oOydaronmxcs
NPAaBWIBHBIX MPEICTABIEHUNH O CYUIHOCTH M MPOUCXOKICHUH T€OMETPUUYECKHX
a0CTpakIlfii, COOTHOIIEHUH PEATbHOTO0 U HICATBHOr0, XapaKTepe OTPaKECHHUS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
yYaluxcsi, a TaKKe KayeCTB MBIIUICHUs, HEOOXOIUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TakK KakK OOECIIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlorudeckoe MbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YUYaAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMTOYKH JIOTHUYECKUX YTBEPIKICHHIMI
B XOJIE pCUICHUS TEOMETPHUYECKHX 3a/ad, YMEHHE BBIIBUTATh U OMPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JacTSIX JEATENBHOCTH 4eloBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaabHOTrO OBITHSA, (opMma
OTPaXCHHUS OKPYIKAIOIIEr0 MHpPA, yCIOBHUE YCIENTHOTO TO3HAHUS W aKTUBHOTO
npeoOpa3oBaHuss  JeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI YYEOHOM U TPYIAOBOU JESATEIBHOCTH,



ABJIAETCS. OJAHUM M3 TNMPOPECCHOHAIBHO BaXXKHBIX KAdyeCTB, MOATOMY AaKTyaJlbHa
3a7a4a (HOPMUPOBAHUA y OOYYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH [0 MHOTUM HaIpaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeabHOe M OOUIEKYJBTYPHOE pa3BUTHE
oOyyarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEeHUs U
VCIOJIb30BaHUS CUCTEMAaTHYECKUX TEOMETPUUYECKUX 3HAHUW W JICHMCTBUMU,
cnenupUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOTO MPOJOHKEHHSI 00pa30oBaHUs
[0 CTIEMATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
0OyYaroIMXCcsl CpeHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNUTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI0 oOmiero odpa3zoBanus. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMAaTHUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpHUH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I€OMETpHUIO Oosee
riIy0OKO, €clii B JajbHEHIIEeM BO3HHUKHET HEOOXOJUMOCTh B T€OMETPHUUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kaccax sBisStOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

e (opmupoBaHHe TpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, MO3BOJISIIONINX ONUCHIBATH
¥ U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUsS pacrlo3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3a]lad Ha MOCTPOEHUS Ha M300paKeHUSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (opmupoBaHHe yYMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX W TeJIaX BpaIIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUME YMEHHS TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyXJ€HUs B XOJI€ PEIIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUIEKTYaTbHBIX " TBOPYECKHUX CHOCOOHOCTEM
OoOydJarommxcs, TMO3HABATCIIPHOW  aKTUBHOCTH, HCCJIEIO0BATEIHCKUX
YMEHUH, KpUTHIHOCTHU MBIIIJICHUS;



e (QopmMmupoBanue (GyHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: yMEHHUE paClO3HABATh MPOSBICHUS T'€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIHpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATH OCBOSHHBIN
FEOMETPUYECKUN ammapaT Uil pelieHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4deHWs 3ajJad, peniaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHENIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércsi HATJISAIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUN Y
y4almmxcss B Kypce CTEpPEOMETPUM MPOBOAUTCS 3a CUET pEIIeHUs 3ajJad Ha
CO37aHME  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4y Ha  ONEpUpPOBAHHE
IPOCTpaHCTBEHHBIMU oOpa3zamu. Co3manue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOIO COAEP KaHUSI.

OcHoBHBIE coaepxkaTeNbHble JUHUU Kypca «['eometpum» B 10—11 knaccax:
«MHororpanHukmn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs He TOJbKO 10 COAEPXKAaTENbHbIM JIMHUSAM, HO W MO ToAaM
0o0yueHUs Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHuUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacupenel€éHHBIM [0 TrojaM O0O0ydeHus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MNOHSATUSMH U HaBbIKAMU OCYUIECTBIISLIOCH MOCIEA0BATEIBHO U MOCTYyNATEIbHO, C
COOMI0/IEHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yrayOnsis e€, o0pasyst MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE

Ha u3yuyenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce m | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKAIOIINecs,
napajulejbHble M CKpeluuBaroluecs InpsMble. [lapamienbHOCT NPSAMBIX WU
IUIOCKOCTEM B  NPOCTPAHCTBE: MApajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJI MEXAY IPsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM IapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [pocrteiimiue mpocTpaHCTBEHHbIE (GUTYpPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayienenurnen; moCTpOeHUEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSAMbBIE MAapAJUICIIbHBIE W MEPHNEHIUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPIECHAMKYJSIPHOCTH MPSAMOUM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yroJl JBYIPaHHOIO  yrija.
IleprieHAUKYJIAp ¥ HAKIIOHHBIC: PACCTOSIHUE OT TOYKU JI0 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUKYJAPHOCTH  JIBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
OpHU3Ma; TpaHU U OCHOBAHMS IMPU3MBI; NpsAMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIBHBIN
napajulelIelIinel U ero cpoucraa. [Iupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAsl M MOJHAS IOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl Npu3Mbl M nupamuisl. [IpaBunbHbIE
MHOTOTPaHHUKH: IOHATHE NPABWIBHOTO MHOI'OTPAaHHUKA; IIPaBHJIbHAS IPU3MA U
IpaBUJIbHAs NUPaMUIa; IPAaBWIbHASA TPEYroJbHAas NUpPaMUIa W IPABWIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojeKka’ip u ukocasap. CeueHus: MpU3Mbl U TUPAMHUJIBIL.

CuMmMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUM B IHpPAMHIAX, MapaJuIeIEeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHHKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, OuaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOM IPHU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOM MHUPAMMIBI,
TeopemMa o MiIom@aau yceu€HHou mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
NUpaMU/bl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. (COOTHONMICHUS MEXKIY IUIOMIAIIMU
OBEPXHOCTEH, 00bEMaMU OT0OHBIX TEll.

11 KJIACC

TeJia BpaleHus

Hunuaapudeckast MMOBEPXHOCTD, obpazyrorniue HUTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [lunuHAp: oOcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHyC: OCHOBaHWE M BepInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOW IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETpP; IUIOMIAL MOBEPXHOCTH ChEpHI.
B3aumHoe pacnionoxenue cdepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
101 b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. TeopeMa 06 00BEME
OpSMOYTOJIBHOTO Tapajienenunena U ciaeAacTBus u3 He€. OO0bEM HUIMHApPA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAIIMA
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TElL.

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajijieIbHOE OCHOBAHHUIO W MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEUCHHS
niapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTy u B ipocTpaHcTBe. ClIOkKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwitenenunena. PemieHue 3amad, CBSA3aHHBIX C
MPUMEHECHUEM TMpaBUI JACUCTBUUA C BeKTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. YTon Mexay BekTopamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
BolunciieHne yrioB Mexay MNpsIMbIMU U IJIOCKOCTAMH. KoOopauHAaTHO-BEKTOPHBIN
METO/I IIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnuranme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA O0YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHICKOro oOIiecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHH,
npoleayp TrpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKTIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHCKOM MaTeMaTHYECKOM IIIKOJIBI,
K WCIOJIb30BAaHUIO ITHX JOCTIKCHHH B JPYTrUx HayKax, TEXHOJOTUAX, cpepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKCHUI HAYKU U JIESITEIbHOCTHIO
y4E€HOT0; 0CO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYTYIIETO.

JcTeTn4yecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peILIEHHNH, pacCyxIcHUN;
BOCIIPUMMYHBOCTHIO K MATEMaTHYECKUM aCIEKTaM pa3InuHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATh MAaTEMATHYCCKHE 3HAHUS B
HMHTEpecax 370pOBOTO M 0e30macHOTro o0pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MHUTaHWE, COATaHCHPOBAHHBIN PEXKHUM 3aHIATUU U

OTIbIXa, peryJspHas busnueckas aAKTUBHOCTH); dbu3ruecKoro
COBEPIIEHCTBOBAHNUS, npu 3aHSTHIX CIIOPTUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymei mnpodeccud U peanu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoOMy OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HA MPOTSHKECHUH BCEU JKU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUICCKUX 3a7a4 MAaTEeMAaTHUECKON HATIPaBICHHOCTH.

JKOJIOrHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpPbl, IOHUMAaHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HAaHHWEM TJIOOAJLHOTO XapakTepa OSKOJOTHUYECKHX IPoOJIeM;
OpHEHTAaIMell Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWW JUIsl pElIeHUs 3aaad B
00JIaCTH  OKpY’)KAIOIICH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OICHKH UX
BO3MOXKHBIX TIOCIICJICTBUH JIsI OKPY KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl YelIOBEYECKOH JIeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PA3BUTHS IMBWJIM3AIMU; OBJIAJCHHEM SI3BbIKOM
MaTEMaTUKH M MaTeMaTHYECKOW KYyJIbTYPOW KakK CpEJICTBOM IIO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHOIMU — OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvnvle  Oelicméus, — obecneuusaiom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYMCarnwjezo  Mupa,  NpuMeHeHue  JO02UYEeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXKIYy MOHATUAMH; (OPMYIUPOBATH
OTpEeJIeICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
yYTBEpJIUTEIbHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
nmpoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



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

e JleNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs ydyeOHOM 3azauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTeabckue qeiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTHUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BbEeKTa, SBJIEHHUSA, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIEJOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmaumeii:

e BBUIBJIATH JeQUUUTH UHDOPMALIMU, JAHHBIX, HEOOXOAMMBIX ]ISl OTBETa
Ha BOIIPOC U JJISl PELICHUS 3a1a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHGOpPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamug@Hvle  Oelicmeus,  obecnedugarom

cpOpMUPOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCA.

Oomenne:



BOCHPUHMMATh M (OpPMYyJIUpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHM U LEISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JABaTh IMOSCHEHUS IO
XOZly pelIeHus 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJE€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHBIE HA MTOUCK
pElIEHNs; COMOCTABJISITh CBOU CYXIEHHUS C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JHAJIora, OOHApyKMBaTh pa3jiu4yve M CXOACTBO MO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3YyJbTaThl  pELIEHHs  3aJayd,  OKCIEPUMEHTA,
UCCJIeIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YUYETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEHN ayIUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYINECTBA  KOMAHJAHOW W
WHAVUBUAYATHLHON paOOTHI IPU PEIICHUH YYCOHBIX 3a]1a4; TPHHUMATh 11CJTb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensiTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT MO KPHUTEPHSIM,
chOopMyIMPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBUSI.

Vuueepcanonvie  pezynamuenuvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM UMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX JAECUCTBHM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOINPOBEPKH, CaMOKOHTPOJIS Mpolecca |
pe3yibpTaTa pelieHrus MaTeEMaTUYEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHE pE3yJibTaTa IEIH U YCJIOBUSIM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLINOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNTIOCKOCTb.

[TpMeHSAT, aKCUOMBI CTEPECOMETPUM WM CJICACTBHS W3 HHUX IPU PEIICHUH
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMH: APALIEITHFHOCTD U MIEPICHANKYJISIPHOCTD MPSAMBIX
Y MJIOCKOCTEH.

KnaccudumupoBaTte B3aMHOE pPACIOIOKECHHE MPAMBIX M INIOCKOCTCH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSIMH: JBYTPAaHHBIA YIroJl, TPAaHW JBYTPAHHOTO YrJa,
peOpo IBYTPaHHOTO yTJia; JUHEHHBIM YroJl JIBYIPAHHOTO YIJIa; TpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHMK, BBIMYKIBIH W HEBBITYKJIBIHA
MHOTOT'PaHHHUK, 3JIEMEHTHI MHOTOIPAHHHUKA, ITPaBUILHBIA MHOTOT'PDAHHHK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHUKOB (IIMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN MapajuiesienuIe], Kyo).

KnaccudunupoBate ~ MHOrOrpaHHUKH, BbIOMpAass ~ OCHOBAaHHUS  JUIS
Kiaaccu(UKay  (BBIMYKJIBIE W HEBBITYKIbIC MHOTOIPDAHHHUKH; IPaBUIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC ¥ HAKJIOHHBIC MTPU3MBI, ITapajlICIACITUIICBI).

OnepupoBaTh MOHATUAMHU: CEKYIIas IJIOCKOCTh, CEYCHUE MHOTOI'PAHHUKOB.

OOBSICHATH NPHUHIIMITBI TOCTPOCHUS CEYCHHUH, UCTIOIB3YS METOJI CIICOB.

CTpoWTh CEUYCHUS MHOTOIPAaHHHUKOB METOJAOM  CJICJOB, BBINOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PHUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBepXxy, cOOKY, CHH3Y.

Pemate 3a1aun Ha HaX0XKJACHUE TE€OMETPHUUYCCKHUX BEIUYUH 10 00pa3laM Hiu
aITOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METOJBI TP PEHICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJ1ad Ha BBIYUCICHHE PACCTOSHUN MEXKITY IBYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIUBAIOITAMHUCS TTPSIMBIMHU.

Pemrate 3ay1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIMYUH 10 00pa3iaM Win
aITOpUTMaM, TIPUMEHSS H3BECTHHIC AHAIMTHYECKHE METOJIBI TPH PEHICHHUH
CTAaHJAPTHBIX ~MAaTEMAaTHYCCKHUX 3a7ad Ha  BBIYUCICHHUE  YIJIOB  MEXKIY
CKPCIIUBAIOIIAMHUCS TMPSIMBIMH, MEXKIYy TMPSAMOM M  INIOCKOCTBIO, MEKIY
IJIOCKOCTSIMHM, JIBYTPaHHBIX YIJIOB.



Boruncnsats 00bEMBI U TUIONIANA MOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ TM[OpuUMEHEHUuEeM (QOpMyJ; BBIYUCISATH COOTHOIICHUS MEXIY
TJIOIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.

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

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHOOpPMALUIO O
POCTPAHCTBEHHBIX F€OMETPUUYECKUX (Urypax, MPEeACTABICHHYIO0 Ha 4YepTexax U
PUCYHKax.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANoNararMXx HECKOJIBKO IIaroB PELICHUs], €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aa4.

[IpuBOUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIydEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIbHBIC
CUTYyalluM W TPUMEHSATh H3YYCHHBIE IOHATHS B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4eCKu CPOPMYJTUPOBAHHOW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpEeM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a]1a4l, CBA3aHHbBIC C HAX0XK/ICHUEM IT€OMETPUUYECKUX BEJIIMUUH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] TMOBEPXHOCTh, OOpasyroiue
[IMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, chepa U 1map).

OOBICHATH CIIOCOOBI MOTYYESHUS TEJI BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOI, OCHOBaHHE IIAPOBOTO CIIOS, BHICOTA HIAPOBOTO CJIOS;
IaPOBOM CEKTOP.

Boraucnsate  00BEMBI M IUIOMIAAXM  TIOBEPXHOCTEH  TeNm  BpallcHWS,
T€OMETPUYECKUX TEJl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIIICHMSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BpalleHUsI.

N3Bnekarh, HHTEPNpPETUPOBATH U MPeoOpa3oBbIBaTH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE MPOM3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIpHOE TMPOU3BEICHUE, paACKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomerpuueckue (axKThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOJIbKO IIaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3a/laHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1adud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaXO0XJICHHE TEOMETPUYECKUX BEJIMYMH M0 00pa3liaM WM airOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MATEMATUUYECKUX 3a/1a4.

[IpuMeHsAT,  TpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpHUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEajbHbIC
CUTyallUd W IPUMEHSATh W3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEMaTUYEeCKH C(HOPMYTUPOBAHHONW MPOOJIEMBI, MOJETUPOBATH peaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCTIOJIb30BaHUEM T€OMETPUIECKUX MOHATHI M TEOPEM, armapara anreOpsl; pemarh
IIPAKTUYECKUE 3a7]a4H, CBSI3aHHBIC C HAX0KIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 VYTbl MeXIy NPSIMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypchl

Tena Bpamienus 12

OO6bEMBI TEN 5)

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenue, o6o0IIEHNE, 7 1

CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300paxxeHNst Ha PUCYHKaX:
N300pakeHus MIIOCKOCTEH, MapajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsTHs: MEPECCKAOIMNECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MmiI0CKOCTb

IlonsTus: MEPECCKAOIHECH IIIIOCKOCTH,
IIepeCCKarIMECA MIpsAMas U IMI0CKOCTh

3HaKOMCTBO C MHOI'OIr'paHHUKAaMHU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IIPOCKIMOHHBIX YEPTEKAX

HavanbsHble cBeieHus 0 KyOe u nupamue,
ux pa3Béptku u mMojenu. CeueHus
MHOTOTpaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamue,
ux pa3BépTku U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMETPHUU: AKCUOMBI
CTCPCOMCTPHU U CIICACTBUSA U3 HUX




TToHsATHE 00 AKCHOMATUYECKOM

8 MMOCTPOCHUU CTEPEOMETPHUH: aKCHUOMBI
CTEPEOMETPHUU U CIECACTBUS U3 HUX
[TonsITHE 00 AKCHOMATUYECKOM

9 MMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHe 06 aKCMOMATHYECKOM

10 MTOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPHU U CIEACTBUS U3 HUX
B3anMHOe pacnosioxkeHue npsiMbIX B

11 MMPOCTPAHCTBE: TIEPECEKAIONTHECS,
MapajuieIbHbIE U CKPEIIHBAIONIHAECS
MpsiIMbIE
[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljieNIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MAPAIIEIBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTb MPSMBIX U TIOCKOCTEH B

13 npoctpanctBe: [lapannenbHOCTh NpAMOil U
MJIOCKOCTH

14 VYrubl ¢ COHanpPaBJIEHHBIMU CTOPOHAMHU

15 VYron Mexay NpsIMbIMU B TPOCTPAHCTBE

16 VYron Mexay NpsiMbIMU B TPOCTPAHCTBE

17 [TapanyienbHOCTh MIIOCKOCTEM:
napajieJbHbIe TUIOCKOCTH

18 CBoiicTBa napajjieNbHbIX IOCKOCTEN

19 [Ipocreiinre npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TeTpadp, KyoO,




napaJuieseuIe/]

20 [TocTpoenue ceueHwmii

21 [loctpoenue ceuenunii
KonTponbHas padora no Teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[lepneH MKy IAPHOCTD NPAMON U

23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIE MTPSIMBIE B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEePIEeHIUKYIISIPHBIE K TJIOCKOCTH

o5 [Ipsimbie mapanienbHbie U
MEePIEeHIUKYIISIPHBIE K TIOCKOCTH

26 [Ipu3Hak neprneHauKyIIPHOCTH PSIMON U
IJIOCKOCTH

97 [Ipu3Hak nepneHIuKyISIPHOCTH MPSAMOM U
IJIOCKOCTH

08 Teopema o mpsMON NepreHANKYISIPHON
MJI0CKOCTH

29 Teopema o npsaMoit neprneHauKyIIpHON
MJI0CKOCTH

30 Teopema o npsaMoit eprneHauKyIIpHON
IJIOCKOCTH
[lepnieHIuKyIIp M HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT
MPSIMON 10 IJIOCKOCTH

39 [lepneHIuKyIs)p ¥ HAKJIIOHHBIE: PACCTOSIHUE

OT TOYUKHU O INIOCKOCTH, PACCTOSIHHUEC OT




HPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYSAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieniuKysip ¥ HaKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 TJIOCKOCTH, PaCCTOSHUE OT
MPSIMOM 10 IIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPSIMOM M TIIIOCKOCTBIO

36 JIByrpaHHBIN yroJ, TUHEHHBIN yroil
JIBYTPaHHOTO yTiia

37 JIByrpaHHBIN yroJi, TUHEHHBIN yroil
JBYTPaHHOTO yTia
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:

38 MPU3HAK NMEPIEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN
[TeprieHAMKYISAPHOCTD MIIOCKOCTEM:

39 IIPU3HAK MEPIECHIUKYJISPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHIMKyISPHOCTD IJIOCKOCTEN:

40 IIPU3HAK NEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEMN

41 TeopeMa o0 TpEX nmepneHAUKYIApax

42 TeopeMa o0 TpEX nmepneHAUKYIApax

43 TeopeMa o TpEX nmepneHAUKYIIApax
KonrtpomnbHast pabora o Temam

44 "[lepnieH IUKYJISIPHOCTD NPSAMBIX U

="

rtockocteil" ¥ "Yiabl MeXay NpSMBIMU U




IJIOCKOCTAMHA"

45

ITonsarue MHOIr'orpaiHrka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HECBBIITYKJIBIC MHOI'OI'PAHHUKH, pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBaHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
MpU3MbI; OOKOBAs M MOJIHASI TIOBEPXHOCTh
MIPU3MBI

47

[Tapamenenunen, TpsIMOYTrOJIbHBIN
napajJiesIenuIe] 1 ero CBolcTea

48

[Inpamuia: N-yrospHast NMpaMuia, TPaHA U
OCHOBaHUE MHpaMU/Ibl; OOKOBas U MOJTHAsS
[MOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U
yced€HHas nupaMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOIO MHOTOIPAHHUKA; TPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUPaMHUJIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpPaMUIA U
MIPaBUJIbHBIN TeTpadp; KyO

50

[IpencraBieHue o MPaBHIbHBIX
MHOTOI'PaHHUKAX: OKTadp, TOJCKadIp U
MKOCAdIP.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPUA
OTHOCHUTCIIBHO TOYKH, HpHMOI\/'I, INJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUU B TUpaMHUax,
Hapajuiejcnuieaax, nmpaBujiIbHbIX
MHOT'OrpaHHUKax




Brrunciaenue 31eMEHTOB MHOI'OrpaHHUKOB:

52 . 1
pEOpa, TuaroHau, yribl
[Tnomaas OOKOBOI MOBEPXHOCTH U TIOJTHOM
53 MMOBEPXHOCTHU TPSMOU MPU3MBI, TUIOIIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TPSMOU MTPHU3MBI
[Tnomaaps GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI, 1
TEopeMa O IJIOMIA I OOKOBOW MOBEPXHOCTH
YCEYEHHOM MUPAMM/IBI
55 Kontponbnas padota o teme 1
"MHoOrorpaHHuku"
56 [TonsiTre 06 06bEME 1
57 O06bEM TMpaMu B! 1
58 O06BEM THpaMuUIbI 1
59 O06BEM TMpaMu bl 1
60 O06BEM TUpaMuUIbI 1
61 O06BEM TTPU3MBI 1
62 OO6BEM MTPU3MBI 1
63 OO6BEM MTPU3MBI 1
64 KonTponbnas padota no teme "OO0bEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpEeHue, 06001IeHNE CUCTEMATHU3AIIUS
65 3HaHui. [TocTpoeHne ceuenuii B 1
MHOTOI'PaHHUKE
[ToBTOpEeHUE, 0600IIEHNE CUCTEMATHU3AIIHS
66 3HaHMW. Bpruncnenue paccTosHUN: MEX Ty 1

ABYMs TOYKaMH, OT TOUYKHU OO HpHMOﬁ, oT




TOYKHU OO IJIOCKOCTU, MCIKAY
CKPCIIUMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas KoHTpoJbHAS paboTa

[ToBTOpEeHUE, 0600IIEHNE CUCTEMATH3 AU
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXIY

68 CKPEUIMBAIOIIIUMHUCS MPSMBIMH, MEXTY
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX

YTIJI0B, YITIOB MCXKY INIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Cdepa u map: neHTp, paauyc, JuameTp;
IIOMIA/Ib MIOBEPXHOCTH CHephl

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

N3obpaxenue cdepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuHapudeckast TOBEPXHOCTH,
oOpa3zyromue MUIHHIPUIECKOM
MOBEPXHOCTHU, OCh IIMJIMHIPUYCCKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS M OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U OCh;
IUI0IIa s OOKOBOU U ITOJIHOU
MMOBEPXHOCTH

N300pakeHre LMIMHAPA HA IUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

HUIMHApPA (TUIOCKOCTBIO, MapajlieaIbHON
WM NEPIIEHANKYJISIPHON OCH LIMIMHAPA)

Konunyeckasi moBepXHOCTh, 00pa3yIoIue
KOHHMYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEPXHOCTU




Konyc: ocHOBaHue U BepIlMHa,

8 o0pa3yroIas 1 0Ch; IUIOMAh> OOKOBOW 1
IIOJTHOM ITOBEPXHOCTH
Yceu€HHbIil KOHYC: 00pa3yrone u

9 BBICOTA;, OCHOBAHUS Y OOKOBas
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTapaJIICITBHOM
OCHOBAHUIO, ¥ TUIOCKOCTHIO, TPOXOIATIICH
yepe3 BepUINHY)

1 KoMOuHamwmst Ten BpameHus u
MHOTOTpaHHUKOB
MHoOrorpaHHuK, OMMMCaHHBIA OKOJIO

12 cdepsr; chepa, BIUCaHHAS B
MHOTOTPaHHUK WX B TEJIO BpaLICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOIicTBa 0OBEMOB T

14 O06BEM IUIMHAPA, KOHYCa

15 O06bEM 1apa u mIoImaas cQepsl
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CoOTHOILIEHUS MEX]Ty TUIOIIAASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonrtpomnbHas pabora no temam "Tena
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTAHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO




21

Pasnosxenue BexkTopa 1o Tpém
HEKOMIUIaHApHBIM BeKTOpaMm. [IpaBuiio
napajiesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPAMH

23

[IpsimoyTonpHas cucTeMa KOOPAUHAT B
npoctpancTBe. KoopamHaThl BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkajspHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBINA METO PU
pELIeHUH TeOMETPUUECKUX 3aa4

27

KoHntpospHas padota o teme "BekTopsr
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IIEHNE U
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, hakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IIEHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

30

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEeHue, 0600ImEeHNE U

31 crcTeMaTH3alus 3HaHUH. 3a7aun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEeHUe, 0600ImEeHNE U

39 cucremarn3anus 3HaHui. OCHOBHBIE 1
¢burypsl, (GakThl, TEOPEMBI Kypca
CTepeOMETPUH

33 HroroBast KoHTpoJbHAS paboTa 1

34 [ToBTOpEeHue, 06061IeHNE 1 1
cUCTEeMaTH3aIHsI 3HAHUIH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anre6pa v Hayajaa MaTeMaTHYECKOro aHainu3a, reomerpus, 11
kiacc/ Mopakosuu A.T'., CmupnoBa .M., Cemenos I1.B., O0miectBo ¢

OrpaHM4eHHON 0TBETCTBEHHOCTHIO « MO MHEMO3UMHA »

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

[ToypouHoe nimaHupoBaHUE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POIII. YVUU PV. 4 xnacc
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