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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMA POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus mporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH O0YyYarOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOKICHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIMOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS W AKTHUBHOTO



npeobpa3oBaHusl  JACHUCTBUTENBHOCTH. OmnepupoBaHUe  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIAMHSET pa3HbIe BHUABI YYEOHOM M TPYIAOBOM JESATEIHLHOCTH,
SBJISIETCS OJHUM M3 TPO(PECCHOHATBHO BaXXHBIX KadeCTB, MO3TOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIbHOCTH M0 MHOTUM HAMpPaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1O reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYarOIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
cCOo crenu@uKod TEOMETPUHM U HEOOXOAMMBIE [JIsi J>KM3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHMTh T'€OMETPHUIO Oojiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHANTBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eoMmeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHMEe TmTpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMsI pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3a/lad Ha TIOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJCPKaHUEM;



e pa3BUTHE  HUHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,

e (opmupoBanue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
T€OMETPUM: YMEHHE paClO3HaBaThb MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
T€OMETPHUH M CO3/1aBaTh FT€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar Jyuisi peHIeHHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMbl SIBJISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YPOBHE
WHTYUTHUBHOTO TO3HAHUS, M ONPEACIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
NaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHs, TO
€CTh TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pElIeHUs 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHMS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BexTopsl U KOOpIMHATHI B MPOCTpaHCTBe». DOPMUPOBAHHE JTIOTHUECKUX YMEHHM
pacnpezieniieTcss He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M IO TojaM
oOy4YeHHs Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
ocBoeHHUs pabodeil TporpamMMbl, paCHpPEeNEHHBIM TI0 TOAaM OOy4YeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBISIIOCH MOCIEAOBATEIBLHO U MOCTYNATENIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3ydenue reomeTpumn oTBOAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENBHBIE TMPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX  TuIockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHpPaMUJa; NPABUIbHAs TPEYroJibHAs NHpaMHIa W TPABWIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieJenunenax,
MPaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U IOBEPXHOCTH TMPABUILHON TMHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpa3yromue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KOoHyC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U TIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUi JACUCTBUUA ¢ BekTopamu. I[IpsAmoyronpHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopnunatel Bektopa. [lpocreifmiue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpamMMbl y4yeOHOTO MpeaMera
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
M OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM Tpa)kIaHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dDusuyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bU3UIECKOTO
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ IMPUIOKEHUSIMH, YMEHUEM COBEpPILIATh OCO3HAHHBIM BBIOOP
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PCIICHUH MMPAKTHYSCKHUX 3a/1ad MaTEMaTHICCKON HAIIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
CpeIbl, OCO3HaHHEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeMm;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOM KyJIbTypOW KaK CPEJACTBOM IIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUA  OKpyJycanowe2o  mMupa;  NpUMEHeHue  J102U4eCcKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYrs B (aKTaxX, JaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3aJaduv (CpaBHHUBAThb HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUUE, NPOoOIeEMy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIUMIO U3  HCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMU OOIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIICJICHHbIC HA TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOMU
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUHU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTHXKCHHS PEe3yJIbTaTOB JI€ATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OmneprpoBaTh NOHATUSAMU: MAPAIIEIBHOCT U NEPIEHANKYISAPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOro yria; JMHEWHBIA yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOI'O yTJIA.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NIUpaMHa; TMPU3MA,
MPSIMOYTOJIBHBIN TTapaJlIeNienune, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBaTh MOHATUSMHU: CEKYILAs IIJIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxOXKIACHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3iam Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHYECKHE METOJbl TPHU PELICHUH
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYT'PaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TMIPOCTPAHCTBE;, IICHTP, OCh M
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumeHsaTy TeoMeTpudeckue (akThl IS PEIICHHUS CTEPECOMETPUUECKHUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIPpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMpUPOIE U
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTHYeCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJICIHPOBATH peaTbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHITHAMU: WJIWHIPHYECKAs IMOBEPXHOCTh, OOpPa3yOIIHEC
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beruucnare 00bEMBI M IUIOHIAAXM  TIOBEPXHOCTEH TeNl  BpallleHWUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BeIunciaTh COOTHOIIEHUSI MEXIY TUIOMIAIMH MOBEPXHOCTEH W 00BEMaMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH U MPeoOpa3oBbIBaTH HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaIat0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [I0KA3aTesIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
p ' P A https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npocrpancTBo. [IpaBuna
1/1506 I;)KGHI/IFI Hapnc Kax: 1 03.09 bubmmorexa [JOK
P pueyH . ' https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IUIOCKOCTH, IEpPECEKAIOIIHECS IIPsIMast 1 05.09 bubmiorexa LOK
> TeP P ' https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTD
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, IEpECEKarouecs mpsmas 1 10.09 bubmorexa HOK
> TeP - P ' https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOI'OT'PaHHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 1.09 bubnuorexa [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX ' https://m.edsoo.ru/a63959%d
yepTexax
HauanbHble cBefieHus 0 KyOe U
OUpaMHUIe, UX Pa3BEPTKU U MOJEIN 1 17.09 bubmorexa LIOK
PAMUC, X Pasnep ' ' https://m.eds00.ru/b30dff38
CeueHnnst MHOTOIpaHHUKOB
bu6muoreka [JOK
HavansHbie cBeeHNs 0 KyOe u 1 19.09 1

https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IOCTPOCHUU CTEPEOMETPHUHU: aKCUOMBI 24.09 bubmorexa LOK
P P pri: ' https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 IOCTPOCHUU CTEPEOMETPUN: AaKCUOMBI 26.09 bubmmorexa [JOK
P P pu: ' https://m.edso0.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 HOCTPOCHUHU CTEPEOMETPUN: AaKCUOMBI 01.10 bubmorexa HOK
P P pu: ' https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 HOCTPOCHUHU CTEPEOMETPUN: AKCUOMBI 03.10 bubmorexa OK
P P Pt ' https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, 08.10 bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS ' https://m.edso0.ru/1a2520f6
MpsIMbIE
[TapamrenpHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napauieibHbIe TIPIMBIE B 15.10 bubmorexa HOK
P P . ' https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPaAUICIIBHOCTD TPEX
MPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: 1710 bubmmoreka [JOK
[MapayuieIbHOCTh TPSIMOM 1 ' https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
bubnmnorexa [JOK
14 VYTIIBI ¢ COHANpPaBIEHHBIMU 22.10 1

https://m.edso00.ru/9f4071b9
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B 24.10 bubnmnoreka HOK
[POCTPAHCTBE ' https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B 05.11 bubmmoreka [JOK
[POCTPAHCTBE ' https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: 07.11 Bu6muotexa [JOK
HapajuielibHbIE MIOCKOCTH ' https://m.edso0.ru/2e18f255
bubnuoreka [{OK
18 Csoii i 12.11
BOICTBA IMapaJIICIIBHBIX IJIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GUTypHI Ha IIOCKOCTHU: TETPAd 14.11 bubmotexa [JOK
P + TETPAAP, ' https://m.edso0.ru/4a28dc02
KyO, napasuiesenumnes
bubnuoreka [{OK
20 II i 19.11
OCTPOCHHE CeHeHiH https://m.edso0.ru/1d434d0f
. bubmuoreka [{OK
21 II 21.11
OCTPOCHHE CEHEHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B 26.11 bubmmnoreka HOK
npoctpancTse. [lapaaneasHoCTh ' https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
IlepneHAUKYISIPHOCTD TPSMOU U
23 HJ'I(I:CKOCTI/I'}II'IG r;IeH WK I.])'ISI HBIC 28.11 bubmorexa HOK
- HICPTIEHAHKY AP ' https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U 03.12 bubmuoreka [IOK
MEPIEHAUKYISPHBIE K IUIOCKOCTH ' https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U 05.12 bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH ' https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH 10.12 bubnuoreka [JOK
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IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH 12.13 bubnmnoreka HOK
[PSIMOM U IIOCKOCTH ' https://m.eds00.ru/79165d15
98 Teopema o npsmoi 1712 bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH ' https://m.eds00.ru/635c5087
29 Teopema o npsimoit 19.12 Bu6muotexa [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH ' https://m.edso0.ru/bd3745f8
30 Teopema o npsimoit 94.12 bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
31 a(i:TO}IiI/IGYOT 501110/1 0 ITOCKOCTH 26.12 bubmmorexa [JOK
p Jvl ’ ) https://m.edso0.ru/33c477d3
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
[TepnieHIUKYIISIp ¥ HAKIIOHHBIC:
32 aCIZJTOSIHI/IGYOT IT)OIIKI/I JI0 TIOCKOCTH 09.01 bubmorexa OK
P g ’ ' https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOH J0 TUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
33 aCI::TOSIi[II/IGYOT EO‘IKI/I 0 TJIOCKOCTH 14.01 bubmorexa HOK
P 9 ' ' https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT PSIMON JI0 TITOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:
34 a(iTOﬂfIHGYOT l;quI/I 0 TJIOCKOCTH 16.01 bubmorexa [JOK
P il ’ ) https://m.edsoo.ru/dbee22bc
paccTosiHue OT PSIMOM 70 TUTOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY 5101 bubnuotexa [JOK
IPSIMOM U TIOCKOCTHIO ' https://m.edso0.ru/6b61b2b4
36 JIByTrpaHHBIN yroJl, TMHEHHBIN yromi 53.01 bu6muoreka [JOK
JIBYTPaHHOT'O yIJia ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi 58.01 bubnuorexa [IOK
JBYTPAHHOTO yTJTa ' https://m.edsoo.ru/c7c777ed
38 [lepneHuKyYISIPHOCTD MJIOCKOCTEH: 30.01 bubmmoreka [JOK
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IIPU3HAK NEPIEHAUKYIIPHOCTH IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEH
IlepneHIUKYISIPHOCTD MJIOCKOCTEN:
39 I ESHaK Heynefl UKYJISIDHOCTH JIB 04.02 Bubmaorexa ITOK
P vp AP ABYX ' https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEMN
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 [IPU3HAK HEPHEHINKYIIIPHOCTH 1B 06.02 bubmaorexa LIOK
P Vp FHEYIEP ABYX ' https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
bubnuoreka [{OK
41 Teopema 0 TpEX MEPIEHAUKYIIIPAX 11.02
p p PHCHAMKYIP https://m.edsoo.ru/e4972cdc
bubnuoreka [{OK
42 TeopeMa 0 TpEX HmepIECHAUKYIIIPAX 13.02
p P PHCHMKYIHP https://m.edsoo.ru/52188a7d
bubnuoreka [{OK
43 TeopeMa 0 TPEX HepIECHAUKYIIIPAX 18.02
p P PHCHAMIYIAD https://m.edso0.ru/9f246736
KontponbHas padoTa mo teMam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U 20.02 bubmuoreka [IOK
mwiockocTel" u "VIibl MeX Iy ' https://m.eds00.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIINIYVKJIbIE U HEBBIMYKJIBIE 25.02 Bubmuorexa LIOK
YK e ' https://m.edso0.ru/2d24e873
MHOTOTPaHHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yronbHas mpu3Ma; TpaHu |
OCHOBaHUS IPU3MBL; MIpsIMast U bubnuorexa [IOK
46 27.02
HaKJIOHHAs MTPU3MBIL;, OOKOBast U https://m.edsoo.ru/b4ad63ad
TIOJTHAST TTIOBEPXHOCTh TIPU3MBI
ITapannenenunesn, TpsIMOYTOJIbHBIN
47 1Y 1, IPAMOYT 04.03 bubmuorexa [{OK

MapajuiesenuIiel U ero CBOMCTBa

https://m.edso0.ru/8a7be683
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IInpamupa: N-yrojapHas NUpaMua,
I'PaHH U OCHOBaHUE ITUPAMUBL;

bu6nunorexa LIOK
48 OOKOBasl M TIOJIHASI ITIOBEPXHOCTh 06.03
P N https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABWIIbHAS M yCeUEHHAS
nupamMuaa
[IpaBWIIbHBIE MHOTOTPAHHUKH:
MOHSATHE TTPABUIILHOTO

49 MHOT'OTPaHHUKA; PaBHJIbHAS PHU3Ma 11.03 bubnuorexa [{OK
Y NpaBUJIbHAs MUPaMU/Ia; IpaBUIbHAS ' https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuia u
IIpaBWIbHBIN TETpa’ip; KyO
[Ipencrarnenue o MpaBUIbLHBIX

50 MHOTOI'DAHHHUKAX: OKTadI 13.03 buGnuorexa [IOK

P ' P: ' https://m.eds00.ru/a0fddsbf
JOJICKadAp U UKOCAIP.
CumMMeTpusi B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI 18.03 bubnmnoreka HOK
CUMMETPHUU B IUPAMUIAX, ' https://m.edsoo.ru/b9e777d9
napajuieNenuneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
Brranciaenune 31eMeHTOB Bu6 110K

HOJIMOTEKA
52 MHOTOI'PaHHUKOB: PEOpa, IUaroHau, 20.03
p peopa, 1 https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
53 IIPU3MBI, IUIOMIAgb OCHOBAHUIA 25.03 bubnnorexa LOK
P ’ . ’ ' https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAMOY IIPU3MBI
54 [Tnomane 60KOBOI MOBEPXHOCTH H but6mmoreka [IOK
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme 2703 Bu6muotexa [JOK
"MHOrorpaHHuKH" ' https://m.edso0.ru/a95f5c04
N bu6nmoreka IIOK
.04
56 Homsrue 00 00nEMe 08.0 https://m.edsoo.ru/7ad0020b
. bubnnorexa [JOK
10.04
> OOBEM mupamHL! 00 https://m.eds00.ru/235171b3
N bubnnorexa [JOK
15.04
o8 OOBEM mupamHE! >0 https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
17.04
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
22.04
60 OOBEM mpamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
24.04
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
29.04
62 OOBEM mpH3MbI 20 https://m.edso0.ru/1e053890
. bubmuoreka [{OK
06.05
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme 08.05 bubnuorexa [IOK
"OO0BEMBI MHOTOTPaHHHUKOB" ' https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. 13.05 bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 20,05 bubnmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
67 Hroroast koHTposIbHAs paboTa 1 22.05 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 23.05 Bubmrorexa IOK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,
1 IUaMETP; IUIOM[Alb [IOBEPXHOCTH 1 03.09 Bubmiorexa OK
P> P ’ https://m.eds00.ru/0341bc2b
cepsl
B3anMHoe pacnionoxxenue cepbl u
bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelibHas IJIOCKOCTh 1 10.09
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 17.09 bubmmorexa [JOK
mwiockocTr. Ceyenus mapa ' https://m.edsoo.ru/bc15f7f2
[unwaapudeckas MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 24,09 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON ' https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 01.10 bubnmnorexa [JOK
TUIONIAb OOKOBOU U MOJHOMN ) https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 Ceuenuns nuuHIpa (MITOCKOCTHIO 1 08.10 Bubmuorexa LIOK

. P ’ ' https://m.edso0.ru/016e25eb
MapajuIeITIbHON HITH
MEPIICHIUKYJIIPHOW OCH IIJTUHIPA)
bu6nunorexa LIOK
7 Konnueckast mOBEpXHOCTb, 1 15.10 Ho

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

bubnunoreka LIOK

8 §) ; 22.10
0 pa3y1?maﬂ 51 ocz;, IUIoImAAhL https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U

9 BBICOTA; OCHOBa}i]I/IFI 51 goxifaﬁ 05.11 Bubmiorexa OK

’ ’ https://m.edso00.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 g 12.11
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)

1 KoMmb6unanus ten BpaiieHus u 1911 bu6nmorexa LIOK
MHOTI'OTPaHHUKOB ' https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B 2611 bubnmnoreka HOK
MHOT'OTPaHHUK UJIU B TEJO ' https://m.eds00.ru/0b136158
BpallIeHUS

13 [TonsiTue 06 00BéMe. OCHOBHBIC 03.12 but6mmorexa [IOK
CBOMCTBa 0OBEMOB TeEl ' https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 O0né a, KOHyca 10.12
DEM HHIHHAPA, KOHY https://m.eds00.ru/5513d87b
but6mmorekxa [IOK
15 O0né 17.12
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE TeNa B MPOCTPAHCTBE. 24.12 nommotexa O

https://m.edso0.ru/810cfleb
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CoOOTHONICHUS MEXTY TUTOIIAISIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

KOHTpOJILHaﬂ paGOTa mo TeMmam

bubnunoreka LIOK
17 "T "u"0o 14.01
e'J'm Bpattenst ™ 1 PEMBL https://m.edsoo.ru/4a33a8ab
TeJ
BexkTtop Ha mimockocTH U B bubnmnoreka HOK
18 21.01
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnuoreka [{OK
19 28.01
(CHIOAEHHE H BLIMHTAHHC BEKTOPOB https://m.edsoo.ru/23f4f089
bubnuoreka [{OK
2 04.02
0 ¥MHOIKCHHE BEKTOPA Ha HHCI0 https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOpaM 11.02 bubmorexa [JOK
P paM. ' https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pemenue 3aay, CBI3aHHBIX C
22 MIPUMEHEHUEM MPABUII JEHCTBUN C 18.02 bubmorexa [JOK
P P s ' https://m.eds00.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METOJ
23 MIPU PELICHUH FEOMETPUUYECKHUX 25.02 bubmorexa [JOK
PH P P ' https://m.edsoo.ru/d3alfe30
3amaqy
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. 04.03 bu6muoreka [JOK
Koopaunars! Bektopa. [Ipocreiinme ' https://m.edso0.ru/48db7058
3a/la4¥ B KOOpIWHATAX
o5 VYroa Mexay BEeKTOpaMH. 11.03 bubmmoreka [JOK
CkanspHOe MPOU3BEICHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB MexIy 18.03 bubmuoteka [IOK
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MMPpsAMBIMHA U INIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

KonTponbnas pabota no teme

bubmuorexa [JOK

2t "Beicropsi 1 K?OpﬂHHaTH . 2>03 https://m.edSO(I)l.ru/77022fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE U

28 cucTeMaru3anus 3HaHui. OCHOBHBIC 08.04 bubmuorexa [IOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1

29 cucreMaru3anus 3HaHUH. OCHOBHEIE 15.04 bubnunoreka LIOK
burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

30 CHCTeMaTHu3alys 3HaHui. 3agaun 29.04 bubnunoreka LIOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peuieHus
[ToBTOpenue, 0600IIEHNE U

31 CHUCTEMAaTH3alysl 3HaHUH. 3a1a4u 26.04 bubmmnoreka HOK
IIJIAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEeHNE U

32 cucreMmarusanus 3HaHui. OCHOBHEIE 06.05 but6mmorexa [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

but6mmorekxa [IOK
33 HToroBasi KOHTpOJIbHASA paboTa 13.05 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, 0600mEeHNE U 20,05 bubnuotexa [JOK

cHCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34






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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






