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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHoro kypca «['eomerpusi» 6a3oBoro ypoBHs s oOydarommxcs 10 —11
KJlaccoB pa3paborana Ha ocHoBe DenepanbHOr0 TOCYIapCTBEHHOIO OOpa3oBaTEeNbHOrO CTaHAAapTa
cpeaHero oOmero o6pa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHM, MPEABABISEMBIX K
MaTeMaTUYecKoMy OOpa30BaHHIO, W TPaJAMLUNA poccuiickoro oOpa3oBaHus. Peanuzanuss mporpaMmel
o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLUSMHU, COCTABIISIOIIMMUA OCHOBY JUIsl CAaMOPA3BUTHUS U
HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh OOILIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABaTEbHOIO
Pa3BUTHS TMYHOCTH O0YJAIOLITIXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMeTpuH Ha YpPOBHE CPEIHEro oOmiero oOpazoBaHHs O0YCIIOBIIEHA
IPAaKTUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX M IPEAMETHBIX PEe3ylbTaTOB OOyYEHHMs] T'€OMETPUM B
HaIpaBJICHUH JTUYHOCTHOTO Pa3BUTHS 00ydarommuxcsi, GopMUpOBaHUS (PYHKIIMOHAIBHOW MaTeMaTHYECKOU
IPAaMOTHOCTH, M3y4€HUs Jpyrux Y4eOHbIX JAuCUUIUIMH. Pa3Butne y oOydarommxcs HTpaBUIbHBIX
IPEJICTAaBICHUN O CYIIIHOCTH U MPOUCXOKIEHUN T'€OMETPUUECKUX a0CTpaKLUii, COOTHOUIEHUH PEAIbHOTO U
U/I€aIbHOTO, XapaKTepe OTPaKEHHsS MaTeMaTH4YecKOW HAyKOH SIBICHMH M INPOLIECCOB PEeabHOI0 MHUPA,
MECTE€ T€OMETPUU B CUCTEME HayK U pOJIM MAaTeMaTHYECKOI0 MOJAEIUPOBAaHUS B HAYYHOM IIO3HAHUU U B
IPAaKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS YYALIMXCS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBiIsieTCSI OAHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHEr0 001Iero oopa3oBaHus, TaK
KaK o0ecreurnBaeT BO3MOKHOCTh U3YU€HUs KaK AUCLMUILIMH €CTECTBEHHO-HAYYHON HAIPaBJIEHHOCTH, TaK U
T'YMaHUTAPHOU.

Jlormueckoe MBIIUIEHUE, (GOpMHpYEeMOe MpH H3YyYCHUH OOYYArOIIMMHUCS TOHSATHIHBIX OCHOB
TEOMETPUM U TMOCTPOEHUU LENOUYKU JIOTUYECKUX YTBEPKACHUM B XOZE PELICHHS] T€OMETPUUYECKUX 3a/ad,
YMEHME BBIJIBUraThb W ONpPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIIONIB3YIOTCA MpPU PEHIeHUH 3a7ad
€CTECTBEHHO-HAYYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHEeHTHpPOBAThCSI B IPOCTPAHCTBE WIPAET CYILIECTBEHHYIO pOJIb BO BCEX 001acTaX
JesITeIbHOCTH yesioBeka. OpHeHTalMsl YyeloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE
€ro COLMaJIbHOro OBbITHS, (opMa OTpak€HUs OKPYXKAIOIIEro MHpa, YCJIOBUE YCHEIIHOIO MO3HAHUS U
aKTUBHOIO TpeoOpa3oBaHus JeiicTBUTeNbHOCTH. OmnepupoBaHUe MPOCTPAHCTBEHHBIMU —0OOpazaMu
0o0BbeMHSIET pa3Hble BUIbl y4EOHON M TPYJOBOW AESITEIBHOCTH, SIBISETCS OJAHUM U3 MpOo(deccHOHATbHO
Ba)XHBIX KadyecTB, MOATOMY akTyalbHa 3afaya (OPMHUPOBAHUS Yy OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO
MBIIUIEHHUS] KaK Pa3HOBUAHOCTU OOpPa3HOTO MBIIUIEHHUS — CYIIECTBEHHOI'O KOMIIOHEHTA B MOJTOTOBKE K
NPaKTUYECKOH 1eATEbHOCTH 110 MHOTUM HaIIPABICHUSIM.

Ilens ocBoenust mporpamMmbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpoBHE OOy4YeHHUS —
o0mieo0pa3oBaTesibHOE M OOLIEKYIbTYPHOE pa3BUTHE OOydaroluxcs yepe3 obecrneueHre BO3MOKHOCTU
NpUOOpPETEHUST M UCIIOJIb30BAHUS CUCTEMAaTHYECKUX N€OMETPUYECKUX 3HAHUN U IEHCTBUH, crielu(UIHbIX
reOMETPHH, BO3MOXHOCTH YCIEIIHOTO MPOAOJKEHHUsST 00pa30BaHus MO CHEIHATBLHOCTSIM, HE CBA3aHHBIM C
MPUKIIATHBIM UCIIOJIb30BAaHUEM T€OMETPHUHU.

[Tporpamma no reomeTpuu Ha 0A30BOM YpOBHE IMpeaHa3HAuEHa JUIsl 00YJaIOUUXCsl CPEeAHEN MIKOJIBI,
HE MCIBITHIBABIINX 3HAUUTENbHBIX 3aTPyJHEHUIl Ha ypOBHE OCHOBHOIO oOmiero obpazoBanus. Takum
oOpa3oMm, oOydaromyecs Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUYeCKUue YMEHHH,
CBSI3aHHBIE CO CIeUU(UKON TeOMETpUN M HEOOXOIUMBIE AJIs )KM3HU B COBpeMeHHOM obmecTBe. Kpome
9TOr0, OHM MUMEIOT BO3MOXHOCTh HM3YUUTh I€OMETpPHUIO Ooyiee rIyOOKO, €ci B JajbHEWIIEeM BO3HHKHET
HEO0OXOIUMOCTh B TEOMETPUUECKUX 3HAHUSAX B MPOdecCnoHaNbHOM 1eATeTbHOCTH.

JlocTikeHre Ied OCBOEHHUS MPOrpamMMbl OOECIEUMBACTCS PELICHHEM COOTBETCTBYIOIIMX 3ajady.
[TpuoputeTHbIMH 3a7ayaMu OcBoeHHUs Kypca «l'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—I11 kitaccax
SIBIISIFOTCSI:



¢ hopMUpOBaHME TPEACTABICHUS O T€OMETPHM KaK 4YacTH MHUPOBOM KyJIbTYPhI M OCO3HaHHE e¢
B3aMMOCBSI3H C OKPYXKAIOIIM MUPOM;

¢ hopMUpOBaHHME MPEACTABICHUS O MHOTOIPAaHHHMKAX M TelNax BPALICHUS KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENISX, MO3BOJISIONINX ONKMCHIBATh U U3y4aTh Pa3HbIC ABICHHUS OKPYKAIOLIETO MUPA;

e opmupoBaHue yMEHHS paclo3HaBaTh Ha YepTeXkax, MOJEISIX H B PEaJTbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaIlCHHUS,

® OBJIQJICHUE METOJIAaMH PEIIeHHs 3a/a4 Ha TOCTPOCHHUS Ha M300paKEHUSIX MPOCTPAHCTBEHHBIX
buryp;

¢ hopmupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOIPAaHHUKAaX U TeJlax
BpaIlleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJITOPUTMAMH PEIICHUS] OCHOBHBIX THIIOB 33j7a4; (HOPMUPOBAHHE YMEHHUS MPOBOJIUTH
HECIIOKHBIC JIOKA3aTeNbHbIE PACCYXKIEHHUS B XOJE pEUICHUS CTEPEOMETPHUYECKUX 3aJad M 3a7ad C
MPAKTUYECKUM COJIEP)KaHUEM;

® Da3BUTHE HWHTEIUICKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOYy4aromuXcCsi, MO3HABATEIBHOM
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIIICHHUS,

¢ hopmupoBaHue (PyHKIIMOHAIBHOW IPaMOTHOCTH, PEIEBAHTHON I€OMETPUH: YMEHHE PacIiO3HABATh
NPOSIBJIICHUSI TEOMETPUYECKHX TIOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX
CUTyallMsiX W TMPU U3YYCHUH JPYrUX Y4EOHBIX TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (HOpMYyIHpOBaTh MX Ha S3BIKE T€OMETPUU W CO3aBaTh T'€OMETPUYECKHE MOJICIH,
NPUMEHSTh OCBOCHHBIM T'€OMETPUYECKUN ammapaT ISl pelIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TOJTYYCHHBIC PE3yJIbTaTHI.

OTnuuuTeNbHON 0COOCHHOCTHIO MPOrPAMMBI ABIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B Hadale
€ro M3y4eHHs 3a/ad, pellaeMblX Ha YPOBHE HWHTYHTHBHOTO TIO3HAHHS, M ONpPEACIEHHBIM 00pa3oM
OpraHu30BaHHasi paboTa HajJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIICHHS], CTHMYJIMPYET NIPOTEKaHWEe HHTYHUTHUBHBIX MPOIECCOB, MOTHBHUPYET K JalIbHEHIIIEMY H3YdEeHUIO
npeaMera.

[Mpenmourenue oTHAETCS HATJSIHO-KOHCTPYKTHUBHOMY METONy OOYUYEHHs, TO €CTh TEOPETUYECKHE
3HaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTHUECKOW JesTelNbHOCTH. Pa3BuTHe
POCTPAHCTBEHHBIX MPEJCTABICHUN y yJaluXcs B Kypce CTEPEOMETPUHU TPOBOAMTCS 32 CUYET PEHICHUS
3aJa4 Ha CO3JaHHE IPOCTPAHCTBEHHBIX OOpa30B M 3a7ay Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Coznmanue oOpa3a TPOBOIUTCS C OMOPOM HA HAIVIIIHOCTh, a OIEpUpOBaHHE 00pa3oM — B
YCIIOBUSAX OTBJIEYEHUS OT HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHS! €r0 UCXOTHOT'O COJIep KaHuUs.

OcHoBHbIE cojepxaTenbHble TUHUM Kypca «['eomerpum» B 10—11 knaccax: «MHOrorpaHHUKNY,
«[IpsiMble M TUIOCKOCTH B pOCTpaHCTBe», «Tena BpamieHus», «BeKTopel 1 KOOPUHATHI B IPOCTPAHCTBE.
dopMHpOBaHUE JIOTHYECKUX YMEHHUH PacIpeersieTcss He TOJIBKO M0 COAEPKaTeNIbHBIM JIMHUSM, HO U TI0
rojgam o0y4eHHs Ha YpOBHE CpeHEro 00IIero 0opa3oBaHusl.

Conepxanrie 00pa3oBaHHS, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yjibTaTaM OCBOCHHS paboueit
IPOTPaMMBI, paclpe/ieIEHHBIM 110 To1aM 00yueHUs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAICHHUE
T€OMETPUYECKUMHI TOHATUSMH W HABBIKAMH OCYIIECTBISUIOCH TIOCIIEOBATEIbHO W IOCTYNATENBHO, C
COOJIIOJICHHEM TPUHIIMIIA TPEEeMCTBEHHOCTH, 4TOOBI HOBBIE 3HAHUS BKIIIOYAIUCh B OOIIYI0 CHCTEMY
TEOMETPUYECKUX TPEICTABICHUI OOyJaromuXcs, pacmmpsss ©u yroyonsss e€, o0pasys TNpOdYHBIe
MHOECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun otBoautes 2 yaca B Henenmro B 10 kiacce u 1 wac B Hememo B 11 kiacce,
BCETo 3a JiBa roja ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoOBHBIE MOHATUSA CTepeoMeTpuH. Touka, mpsAMas, IUIOCKOCTb, MPOcTpaHcTBO. [lonsaTHe
00 aKCHOMaTUYEeCKOM IMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CICICTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECs, MapaJlICIbHBIE U
CKpeuuBaromuecss npsMble. [lapamienbHOCTE HPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
[apajuleJIbHBIE TPSAMBIE B IIPOCTPAHCTBE; IAPAJUICIBHOCTh TPEX MPSAMBIX; apaJlICIIbHOCTD
IpSAIMOM M IUIOCKOCTH. YTIbl C COHAIIPaBICHHBIMM CTOPOHAMM; YIOJl MEXAY IPSIMBIMU B
npocrpaHcTBe.  [lapainenbHOCTH  IUIOCKOCTEW: — MapajulelbHblE  IJIOCKOCTH;  CBOMCTBA
napajieNIbHBIX TIocKocTed. [Ipocreiimue npocTpancTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadap,
KyO, mapajijienenurnes;; IoCTPOSHUE CEUeHUH.

[lepneHMKyYIAPHOCTD NPAMON U IUNIOCKOCTH: MEPIEHIUKYIISIPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsMbIE TapajulebHblE M IEPIEHAMKYISIPHBIE K IUIOCKOCTH, NPU3HAK MEPHEHIUKYISIPHOCTH
IIPSIMOM U INTOCKOCTH, TEOPEMA O IPSAMOM NMEPIEHAUKYISIPHON INIOCKOCTH. YTJIBI B IPOCTPAHCTBE:!
yroJl MEXIy HpsIMOW M INIOCKOCTBIO; JBYTPAHHBIA YroJ, JIMHEWHBI yrosl ABYIPaHHOIO YIJa.
[lepneHuKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO INIOCKOCTH, PACCTOSHUE OT IPSIMOU 110
IUIOCKOCTH, NpPOEKIMs (GUrypbl Ha IUIOCKOCTh. llepmeHIuKyIspHOCTh IJIOCKOCTEH: MpPHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX NepHueHIUKYIApax.

MHOrorpaHHuKHu

[lonsATHE MHOrOrpaHHMKA, OCHOBHBIC JJEMEHTbl MHOTOIPDAaHHHMKA, BBIIYKJIBIE W
HEBBIIYKJIbIE MHOIOIPaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas npusma; rpaHu U
OCHOBaHUS IPU3MBL; IpsiMasi U HAaKJIOHHAsI NMPU3Mbl; OOKOBasi U MOJHAsl MOBEPXHOCTb MPU3MBI.
[Tapamtenenunesn, nNpsAMOYTOJAbHBIM MapajulelieNuIe] U €ro cBoicTBa. Ilupammupa: n-yrompHas
nupaMuzia, TpaHM M OCHOBAHHWE NUPAMUJbI, OOKOBask M IIOJIHAs MOBEPXHOCTb IMHUPaMUIbI;
IpaBWIbHAsl M yCcEeY€HHass MUpaMHuIa. OJEMEHThl MNpu3Mbl W nupamunbl. lIpaBuibHbIE
MHOT'OTPAaHHUKH: TIOHATHE IPABUIBHOIO MHOTOIPDAHHMKA; MPABWIBHAS IPU3Ma WM NpPABUIbHAs
NUpaMyUIa; IpaBUIIbHAs TPEYTrolbHas MUpaMua U MpaBUWIbHBINA TeTpasap; KyO. [Ipencrasnenue o
MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, N0AEKadip U nkocayap. CedeHus MpU3Mbl U TUPaMHUIbI.

CuMMeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOMH, IJIOCKOCTH.
DneMeHThl CUMMETPHUH B MMpaMuax, napaienenurnenax, IpaBUIbHbIX MHOTOTPAHHUKAX.

Bblunciienue 31€MEeHTOB MHOTOIpaHHHUKOB: péOpa, AvaroHanu, yrisl. Ilmomanbs G0koBoi
MTOBEPXHOCTHU U MIOJHOW MOBEPXHOCTU MPSIMON MPU3MBI, IUIONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMOI mpu3Mmbl. [lnomans GOKOBOM MOBEPXHOCTHM M MOBEPXHOCTH MPaBUIIBHOM
MUpaMHJIbl, TEOpEMa O Iulouaau yceu€HHo nupaMusl. [lonstre 06 o0béme. OOBEM MUpamMubl,
IIPU3MBL.

[lono6uble Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUJIOMAASIMU TTOBEPXHOCTEH,
00bEMaMU MOOOHBIX TEIl.

11 KJIACC

Tena BpaleHnus

Hunuaapuyeckas MOBEPXHOCTb, oOpa3ymollide UWIMHIPUYECKONH MOBEPXHOCTH, OCh
HWINHAPUYECKON moBepxHocTH. Lmnuuap: ocHoBaHMS M OOKOBasi MOBEPXHOCTb, 0Opasyrouias u
0Cb; MJIOLIAAb OOKOBOW M MOJHOW MOBEPXHOCTH.

Konnueckass MOBEpXHOCTb, OOpa3yloIlMe KOHWYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKoi moBepxHOCTH. KoOHyc: ocHOBaHHME UM BeplIMHa, OOpasyromas U OCh; IUIOIIATb
OOKOBOW M TOJHON IMOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3ylollye M BBICOTA; OCHOBAaHHS WU
OOKOBast TOBEPXHOCTb.



Cdepa u map: ueHTp, paguyc, AMAMETp; IJIOLIAAb MOBEPXHOCTU cdepbl. B3aumuoe
pacnoyioxeHue chepsl U MIIOCKOCTH; KacaTeabHas IITOCKOCTh K cepe; mromaab chepsl.

N3o0paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KoMOuHanmu Ten BpamieHus U MHOTOTPAHHUKOB. MHOTOrpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; chepa, BnrcaHHasi B MHOTOTPAHHUK, UJIH TEJIO BPAILCHUS.

[Tonstue o006 o00bEMe. OcHOBHBIE cBOWicTBa 00BEMOB Teil. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapauIesienuIieaa u cieacTBus u3 He€. O0bEM mumuHapa, Konyca. O0bEM mmapa
Y TJI0MAh CEpHI.

[lonobuble Tena B mnpocrpaHcTBe. COOTHOIIEHHS MEXAY IIOAASIMH I1OBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenuss nwivMHIpa (MapalieNbHO W NEPICHAUKYJISIPHO OCH), CEUYECHHS KOHYyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHus 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B npoctpaHcTBe. CI0KeHUE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. PasnokeHue BekTopa No TpEM HEKOMILUIaHapHbIM BekTopam. I[IpaBuio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ TPUMEHEHUEM MPaBUIl IEUCTBUN C BEKTOpaMHU.
[IpssmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTtBe. KoopamuHatsl Bekropa. lIpocreiimue
3a/a4yd B KOOpAMHATAaX. YTON MeXAy BekTopamu. CKalsipHOE TMPOU3BEACHHE BEKTOPOB.
Bbruncnenue yriioB Mexay NpsSMbIMH M IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA IpHU
pEIIeHUY TeOMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE  pEe3yNbTaThl OCBOEHUS MporpamMmbl  ydeOHOTO mpeamera  «MaTemMaTHKa»
XapaKTEepU3yKTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMHU OOYYaOIIErocs KaK aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHUHCKOrO OOIIeCTBa, MPEJICTABICHHEM O MAaTEeMaTHYEeCKHX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPaKIAaHCKOro o0IiecTBa (BbIOOPHI, OMPOCHI U Mp.), YMEHUEM
B3aMMOJICHICTBOBATH C COLUATBHBIMA HHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIIUSIMU ¥ HA3HAUCHUEM.

IlarpuoTHyeckoe BociMTaHHUE:

c(OPMHUPOBAHHOCTBIO POCCHMCKON TI'pa)XTaHCKOW WACHTUYHOCTH, YBXKEHUS K TPOLUIOMY U
HACTOSIIEMY POCCHMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTUXKEHHUSM POCCHUMCKHUX
MaT€MaTUKOB U POCCHUMCKOW MAaTEMATHYECKOM IIKOJIbI, K MCHOJb30BAHUIO 3THX JOCTH)KEHUH B APYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYyXOBHBIX ILIEHHOCTEH POCCUICKOro Hapoja; cHOpMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUA, dTUYECKOTO IOBEACHUS, CBSI3AHHOTO C MPAKTUYECKHMM NPUMECHEHUEM JOCTHMKCHHI HAyKd W
JESTENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYUBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIUTAHME:

3CTETUYECKUM OTHOIIEHHEM K MHpY, BKJIOUYasg SCTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW,
00BEKTOB, 33J1a4, PEIICHHUH, PACCY ACHHUI; BOCPUUMUYNBOCTHIO K MATEMAaTHYECKUM acClEKTaM Pa3IMIHbBIX
BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHUS TPHUMEHATh MaTeMaTHYeCKWe 3HaHUs B HMHTEpecax 3J0pOBOTO U
Oe3zomacHOTO 00pasa >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (30pOBOE MHUTaHUE,
cOaNmaHCUPOBAHHBIM PEKUM 3aHATHH U OTAbIXA, peryispHas ¢uznueckas aKkTUBHOCTb); (U3UYECKOTO
COBEPILICHCTBOBAHMS, TP 3AHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IIEHHOCTH TPYIOJIIOOWS; WHTEPECOM K pa3IudHbBIM cdepam
npohecCHOHANBEHOM NeSTENIbHOCTH, CBI3aHHBIM C MATEMAaTUKON U €€ MPHIOKEHUSIMH, YMEHUEM COBEPIIATh
OCO3HAHHBIM BBIOOP Oyaymiedt mnpodeccuu W peaTnu30BBIBATH COOCTBEHHBIC IKU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeéMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHHUIO Ha MPOTSHKEHUU
BCEH JKM3HHM; FTOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHHM IMPAKTUYECKUX 337a4 MATEMATHYECKOU
HaIpaBJIECHHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c()OPMUPOBAHHOCTBIO ~ DKOJIOTMYECKOW  KYJIbTYphl, = MOHMMAaHHEM  BIHUSHUSA  COIHAIBHO-
SKOHOMUYECKHMX TPOIIECCOB HA COCTOSHUE MPHUPOIHOM U COIMAIBHOW CPENbl, OCO3HAHUEM TJI00ATHHOTO
XapakTepa OHKOJIOTMUYECKUX TpoOJieM; OpUEHTAIell Ha NpUMEHEHHEe MaTeMaTH4YeCKUX 3HaHWH s
pemieHust 3a7ad B 00JaCTH OKPYKAIOIIEH Cpelbl, TUIAHUPOBAHUS TMOCTYIIKOB M OIIEHKH MX BO3MOJKHBIX
MOCJIEACTBUM JJIsSI OKPYKAOLIEN CPEBI.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKd W OOINECTBEHHOW NPAKTHUKH, TMOHMMAHUEM MaTeMaTHYECKOW HayKh Kak c(epbl 4elnoBedecKOu
JEATEIIbHOCTH, 3TallOB €€ pa3BUTHSA W 3HAYMMOCTH JUISI Pa3BUTHUS LUBWIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTEMAaTHUYECKON KYJIbTYpOUl KaK CPEJACTBOM IMO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIECTBIISTh
MIPOEKTHYIO U UCCIIE0BATENBCKYIO IEITEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOCHHS MPOrpaMMbl  yueOHOro mpenmera «Maremarukay
XapaKTepU3YIOTCSl OBIJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUSHBIMU OCLCMBUAMU, YHUBEPCATbHIMU PE2YAAMUGHBIMU OeUCMBUAMU.

1) Vuueepcanvuvie noznaseamensmuvle Oeiicmeus, obecneuusaiom —Gopmuposanue OA306bIX
KOZHUMUBHBIX NPOYECCO8 00y4arouuxcsl (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOUIe20 MUpa, npumMeHeHue
JI02UYeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHuli pabomamso ¢ uHpopmayueti).

ba3oBble oruveckue aeiicTBus:

® BBLISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUN MEXIY MOHATUAMU; (HOPMYITHPOBATH ONPEACICHUS MOHSATUH; YCTaHABIMBATH CYIICCTBEHHBII
MpU3HAK KJIACCU(PUKAIUU, OCHOBAHHUS JIJIs1 00OOIIEHUS U CPABHEHUSI, KpUTEPUU TPOBOAMMOTO aHAIN3a;

® BOCIIPMHMMATh, (HOpPMYIHpOBaTh ¥ NPeoOpPa3OBBIBATH  CYXKICHUS: YTBEPIUTEIBbHBIE U
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBLISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUs B (haKkTax, NaHHBIX,
HAOMIOJIEHUSIX M YTBEPXKIEHUSX; TNpenjgaraTb KpPUTEpPUU [UIsl BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

e leNIaTh  BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

® [IPOBOJIUTH CAMOCTOSATEIHHO JIOKA3aTeIhCTBA MATEMAaTHYCCKUX YTBEPKICHHH (MPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHBOJUTH NPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOJBI;

e BHIOMpATh CrHoco0 pemieHus yuyeOHOM 3adaud (CpaBHUBAaTh HECKOJIBKO BapHaHTOB pELIEHUS,
BEIOMpaTh HAHOOJIEeE TIOIXOAAIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Bba3zoBble uccienoBareibckne 1eiCTBUS:

® ICTIOJIH30BAaTh BOMPOCHI KaK HCCIIEOBATEIbCKUA WHCTPYMEHT IO3HAHHS, (HopMyaHpoBaTh
BOTIPOCHI, (PMKCUPYIOIINE TPOTUBOpEYHE, MPoOIeMy, yCTaHABIMBAaTh NCKOMOE W JaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3HIIMIO, MHEHHUE;

® [IPOBOJIUTH CAaMOCTOSATENBHO CIIAHWPOBAHHBIN JKCIIEPUMEHT, MCCIIEOBAHUE MO YCTAaHOBIICHHIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SIBICHHUSA, IPOIIECCa, BBIIBICHHIO 3aBUCHMOCTEH MeXay
00BEKTaMH, SIBJICHUSIMH, TTPOIECCAMH,

® CaMOCTOSITENIbHO  (OpMyITUpOBaTh O00O0OIIEHUST M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUsI, WCCIEOBAHUS, OIEHUBATh JOCTOBEPHOCTh TIIOJTYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
000011IeHHI];

® [[POTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEINONIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmaunmeii:

® BBISIBIIAITh ACQUIMTHl MH(POPMAIUHU, IaHHBIX, HEOOXOAMMBIX [IJII OTBETa HA BOMPOC M JUISA
pelleHus 3aa9H;

® BEIOMpATh HH(POPMAIIWIO W3 UCTOYHUKOB PA3IUIHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATH3HPOBATh
¥ MHTEPIIPETUPOBATH HH(OPMAIIUIO Pa3IUIHBIX BUJOB U (DOPM MPEICTABICHHUS;

® CTPYKTYpUpOBaTh HH(POPMAINIO, TPEICTaBIATh €€ B PA3NUUYHBIX (HOpMax, HITIOCTPUPOBATH
rpaduvecKu;

® OIICHUBATh HAJIEKHOCTH HHPOPMAITUH IT0 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvhvbie KOMMYHUKAmMUGHble Oelicmeusi, 00ecneuusarom  cQoOpMupo8aHHOCb
COYUANBHBIX HABBLIKOE 00YYAIOUUXCA.

Oo0menne:

® BOCIIPHHUMATh U (POPMYJIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHSMH W IEISIMHU OOIICHHUS,
SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMUCHBMEHHBIX TEKCTax, IaBaTb
MOSICHEHHUS 110 X0y PEIICHHS 3a/1a4l, KOMMEHTHPOBAThH MOyUYEHHBIH Pe3yabTaT;



® B X0/1¢ 00CYKJICHHSI 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOJIEMBI, PelIaeMoi
3aJjaud, BBICKA3bIBaThb WJEH, HAICJICHHbIE HA IIOMCK PELICHUs; COMNOCTABIATh CBOM CYXKJIEHUS C
CYXJIEHUSIMH JIPYTHX YYAaCTHHKOB JIHAJIOTa, OOHAPYKUBATh Pa3IMuMe U CXOACTBO MO3ULUI; B KOPPEKTHOM
dopme hopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;
® [IPEJCTABIATh PE3yAbTaThl pEIICHUS 3a7a4yl, OKCIEPUMEHTa, UCCICIOBaHUSA, IPOCKTa,;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS € Y4€TOM 3a7ad MPE3CHTAUd U OCOOCHHOCTEH
ayJUTOpUH.
CoTpyaHunuecTBo:
® [IOHUMAaTh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAIbHOW paOOThI P PEIIEHUH
y4eOHBIX 3ajjay; MPUHUMAThH 1€JIb COBMECTHOM JEATENIbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM
paboThl, pacmpenensTb BHIbI padOT, JOrOBapHUBATHCS, OOCYKIATh MPOLECC M pPe3yibTaT pPadOTHI;
0000111aTh MHEHHUSI HECKOJIBKUX JIIOJIEH;
® y4aCTBOBAaTh B IPYMNNOBBIX (hopMax paboThl (00CYkIeHUSl, OOMEH MHEHUH, «MO3TOBBIE ITYPMBI»
U WHBIC); BBIOJHATH CBOIO 4YacTb pabOTHl W KOOPAMHUPOBATH CBOU JCHCTBUS C JOPYTUMH YICHAMH
KOMAaH/Ipl; OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJga B OOMIMH MPOJIYKT MO KPUTEPUSM, c(HOpPMYIHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.
3) Vuusepcanvhvie pecynamuenvie Oeiicmeus, obecnevugarom QOPMUPOSAHUE  CMBICIOBbIX
YCMAHOBOK U JICUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranmu3amnus:
® COCTABJIATH IUIAH, AJITOPUTM PEIICHHS 33a[]a4H, BHIOMPATh CIOCO0 PEHICHNUs C YUETOM MMEIOIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apIryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEILICHHIA C
yu€TOM HOBOI MH(OpMAILIHUH.
CaMOKOHTPOJIb:
®BJIaJIeTh HABBIKAMU II03HABATENbHOW pe(IeKCHH KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX MPOLIECCOB, WX Ppe3yJbTaToOB; BIaJETh CHOCO0AMM CaMOIIPOBEPKH, CaMOKOHTPOJIS
npoliecca M pe3ysbTara peleHus] MaTeMaTHIecKo 3a/1a4H;
® [IPEBUIETh TPYJHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PEIIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI
B JIEATEJIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, JAaHHBIX, HAEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBACHATh NPUYMHBI JOCTHKEHUS WU
HEJIOCTHKECHHUS PE3YJIbTATOB ACITEIHHOCTH, HAXOJUTh OIIHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MPU PEILIEHUU T€OMETPUUYECKHX 3a]1a4.

OnepupoBaTh NOHATUAMU: NAPATIIEIBHOCTD U MEPIEHAUKYISIPHOCTD NPSAMBIX U TNIOCKOCTEH.

KnaccuduiupoBaTs B3auMHOE paclojioKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yrojl, TpaHU JBYTPAHHOTO yria, peOpo JBYTpaHHOTO yrija,
JIMHEWHBIN yroy IBYrPaHHOTO yria; rpajycHas Mepa JBYTrpaHHOIO yrJa.

OnepupoBaTh NOHATHUSMU: MHOIOIPAHHUK, BBITYKJIBIA U HEBBIIYKJIbI MHOTOTPAHHMK, 3JIEMEHTBI
MHOTOTpaHHHKA, MPAaBUIbHBI MHOTOTPaHHHUK.

PacriozHaBaTe OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHpamMHuAa; IpU3Ma, MPSMOYTOJIbHBIN
napaenenurnes, Kyo).

KnaccudunupoBate MHOTrOrpaHHUKH, BbIOWpass OCHOBaHUS Uil KiacCHU(PUKAIUKM (BBITYKIbIE WU
HEBBINYKJIblE MHOIOIPAaHHHUKM; IPABWIBHBIE MHOTOTPAHHUKHM; IIPSMBIE M  HAKJIOHHBIE IPU3MBI,
napauieJIeTuIe bl ).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUYCHUM, UCII0JIb3YSI METO]L CJIE/IOB.



CTpOI/ITB CCUCHUSA MHOT'OI'PAHHHUKOB METOJ0OM CJICIOB, BBLIIIOJHATDH (BBIHOCHBIC) IMJIOCKHUEC YCPTCIKHU U3
PHCYHKOB TIPOCTHIX 00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHU3Y.

Pemratn 3ala4M Ha HAaXO0XACHHUC TCOMCTPHUYCCKUX BCJIIMYUH II0 06pa3uaM Wi aJIropuTtMam,
NPUMEHSST U3BECTHBIC aHAIMTUYECKHE METOIbl NPU PEIICHHH CTAaHIAPTHBIX MAaTeMaTHYECKHX 3ajaad Ha
BBIYHCIICHUC paCCTOSIHI/IfI MCKAY ABYMs TOYKaMu, OT TOUYKHU OO HpSIMOI\/JI, OT TOYKH OO0 INIOCKOCTHU, MCKIY
CKPEIIBAOIIUMUCS IIPSIMBIMH.

Pemrats 3ala4M Ha HAaXO0XACHHUC TCOMCTPHUYCCKUX BCJIIMYUH 110 06pa3uaM Wi aJIroputMam,
NpUMEHSST U3BECTHBIC aHAIMTUYECKHE METOIBI NPU PEIICHWH CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a/ad Ha
BBIYKCIICHHE YIJIOB MEXKJY CKPCLIMBAIOIIMMUCS MPAMBIMUA, MEXKIY IHPSAMOHM M IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00BEMBI M IUIOMAAW TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMHna) C
npuMeHeHHeM (OPMYI, BBIYMCIATH COOTHOIICHUS MEXAY IUIOMAIsIMU TIOBEPXHOCTEH, 00BEMaMu
HOI[O6HBIX MHOTI'OI'paHHUKOB.

OnepupoBaTh MOHITUSAMH: CUMMETPUS B IMPOCTPAHCTBE; IEHTP, OCh U IUIOCKOCTh CHMMETPUU;
LEHTP, OCh U IUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYpax, MPEACTABIECHHYIO HAa YepTekKaxX U PUCYHKaX.

[TpumeHsTh reoMeTpuveckrue (akKThl Ui PEHICHUS CTEPEOMETPUYCCKHUX 3aJady, MPEIoJiararimx
HCCKOJIBKO IAaroB pCiCHus, €CJIN YCJIOBUA MPUMCHCHUS 3a/IaHbI B SIBHOU (1)0pMe.

[TpuMeHSTh MPOCTEHIITIE TPOrPAMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI TIPU
PEIICHUN CTEPEOMETPHUICCKUX 3a]1a4.

[TpuBOAUTE MPUMEPHl MATEMATUYCCKHX 3aKOHOMEPHOCTEH B TMPHUPOJAE M KHU3HH, PACIO3HABATh
IMPOSABJICHUEC 3aKOHOB Ir€COMCTPHU B UCKYCCTBC.

[TpuMeHSTh TONMyYEeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAlIbHbIC CUTYAIlMH M NMPUMCHSTH
U3yYCHHBIC TOHATHSA B TPOLECCE IMOWCKA DPEUICHHS MaTeMaTHYeCKH C(OpMyIMpOBaHHOW MPOOIEMBI,
MOJICTTMPOBATh peallbHble CHUTYalldd Ha S3bIKE TEOMETPHH, HCCIEIOBAaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I€OMETPUUECKUX MOHITUHM U TEOpeM, anmapara aireopbl; pelaTh NpakTUYecKue 3a1auu,
CBSI3aHHBIE C HAXOXKICHHEM F€OMETPUUECKUX BEIUYHUH.

11 KUIIACC

OnepupoBaTh MOHATHSAMM: LWJIMHAPUYECKAs MOBEPXHOCTb, OOpa3ylolue LUIUHAPUYECKON
NOBEPXHOCTH; IMJIMHJP; KOHUYECKas MOBEPXHOCTh, 00pa3ylollue KOHWYECKOH MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepxXHOCTb.

PacniozHaBaTh Tena BpaleHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: LIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA CETMEHTA; IapOBOU
CJIOM, OCHOBaHME LIAPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJI0S; IAPOBOM CEKTOP.

Bbruncnsate 0o0BEMBI W IUIOLIAAM TOBEPXHOCTEHW TN BpalleHHs,, TE€OMETPHUUYECKUX Tel ¢
npUMEHEeHHeM (OpMyIL.

OnepupoBaTh NOHATUSMU: MHOTOTPAaHHUK, BIUCAaHHBIN B chepy U onucaHHbIN 0KoJI0 cepsl; chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILlCHHS.

BbraucisTe COOTHOIIEHHS MEXAY TUIOIMIAIIMU TOBEpXHOCTEN 1 00bEMaMU MOTIOOHBIX TEl.

N300paxkaTh n3ydyaembie GUTYpHI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI CBEPXY,
cOOKy, CHU3Y; CTPOUTB CEUCHHS TEJI BPALICHHUS.

W3Bnekatb, WHTEPIPETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1E€HCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOKEHHSI BEKTOPA Ha YHCIIO,
O00BSICHATH, KAKUMHU CBOMCTBAMHU OHH 00JIaJalo0T.



[TpuMeHsTh paBUIIO NapaieenuIea.

OnepupoBaTb NOHATHUSAMHU: JE€KAPTOBBI KOOPIWHATBI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY BEKTOPAMH, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxoauts CcyMMy BEKTOPOB M IIPOU3BEICHNUE BEKTOPA HA YKCIIO, YTOJI MKy BEKTOPaMH, CKAISIPHOE
IIPOU3BENICHUE, PACKIIAIBIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpMHAT.

[TpumensaTh reomerpudeckue (akThl Ul PELICHUsS CTEPEOMETPUYECKHUX 3a/ad, MpeIosiarariinx
HECKOJIbKO LIaroB PEIICHHS, €CITU YCIIOBHSI IPUMEHEHU 3a/1aHbl B SIBHOU (opMme.

Pemarts npocreiiniie reoOMETpUYECKHE 3a1a4d Ha IPUMEHEHNE BEKTOPHO-KOOPAHHATHOTO METOAA.

Pewats 3amaun Ha 0KA3aTEILCTBO MAaTEMAaTUYECKUX OTHOIICHWM M HAXOXKJECHHUE I'€OMETPUYECKUX
BEJIMYMH 110 oOpaslaM WIM aJropuTMam, NPUMEHSs H3BECTHbIE METOJbl IPU PELICHWH CTaHAAPTHBIX
MaTEeMaTUYECKHX 3a/1a4.

[TpumeHATh npocTelye NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU
pELIEHUN CTEPEOMETPUYECKHX 3a]1a4.

[TpuBoaMTE NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAE U JKU3HM, DPACIIO3HABATh
IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[TpyuMeHATh MOIy4YCHHBIE 3HAHMS HAa IIPAKTHKE: aHAIM3UPOBATh PEAJIbHBIE CUTYallud U NPUMEHATh
U3yYCHHBIC TOHATHSA B TPOLECCE IMOMCKA DPEUICHHS MaTeMaTHYeCKH C(OpMyIMpOBaHHON NPOOIEMBI,
MOJIEJIMPOBaTh pEAJIbHbIE CUTYallud Ha S3bIKE TI'E€OMETPHM, HCCIENOBAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHNEM FE€OMETPUUECKUX MOHATUHM U TEOpEM, anmapaTa aireopsl; pelaTh IpakKTHYECKUE 3a1auH,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKHUX BEIIMUYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
N KoanuyecTBo yacos JJIeKTPOHHBbIE
11/-11 HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Konrpoabubie [Ipakruyeckue (uu¢posBbie)
padoThI paéoThI o0pa3oBaTe/bHbIE
pecypcsl
1 BBenenue B crepeoMeTpuro 10 https://resh.edu.ru/
5 [Ipsimbie n I[JIOCKOCTI/I B npocTpaHcTBe. [lapamienbHOCTh NPAMBIX U 12 1 https://resh.edu.ru/
IIOCKOCTEH

3 [leprieHIUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEN 12 https://resh.edu.ru/
4 YTIIbl MEXAY IPSIMBIMU U INIOCKOCTSIMH 10 1 https://resh.edu.ru/
5 MHoOTrOorpaHHUKH 11 1 https://resh.edu.ru/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0

11 KJIACC
N KoanuyecTBo 4acos DJIeKTPOHHbIE
n/-n HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMbI Beero Konrpoabnsie Ilpakruueckue (uudposbie)
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypchl

1 Tena BpaieHus 12 https://resh.edu.ru/
2 OO0BEMEI Tel 5 1 https://resh.edu.ru/
3 BexTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/
4 [ToBTOpeHme, 0600MIeHNEe, CUCTEMATU3AIINS 3HAHUMA 7 1 https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KoJumnuecTBo yacos Jara DJIEKTPOHHBIE
/i Tema ypoxka Beero Kourpoabubie IIpakTuyeckue A— uugposbie
padoThI paboTeI oOpa3oBaTe/ibHbIE
pecypcesl

OCHOBHBbIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb, https://resh.edu.ru/

1 npoctpaHcTBo. [IpaBuia n300paxkeHus Ha pUCYHKaXx: 1
M300pakeHMs IIOCKOCTEH, MapauIeIbHBIX IPSMBIX (OTPE3KOB),
CepeUHBI OTPE3Ka

5 [TonsTHs: EpeceKkarnrecs MIOCKOCTH, IEPECEKAOIINECS 1 https://resh.edu.ru/
npsiMasi ¥ IMII0CKOCTh

3 [TonsTusA: nepecekaronmecs MIOCKOCTH, NEPECEKAIOIINECS 1 https://resh.edu.ru/
IpsiMasi ¥ IJIOCKOCTh

4 3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHue 1 https://resh.edu.ru/
MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX YEePTEKaAX

5 HauanpHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U 1 https://resh.edu.ru/
Mozenu. CeueHuss MHOTOTPaHHUKOB

6 HauanpHbie cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U 1 https://resh.edu.ru/
Mozenu. CeueHuss MHOTOTPaHHUKOB

v [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUU: 1 https://resh.edu.ru/
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

8 [TonsiTre 06 akCHOMaTUYECKOM TOCTPOCHUHU CTEPEOMETPHUU: 1 https://resh.edu.ru/
AKCHOMBI CTEPEOMETPHUH U CIAEACTBHSI U3 HUX

9 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1 https://resh.edu.ru/
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX

10 [TonsiTre 06 akCHOMaTHYECKOM ITOCTPOECHUU CTEPEOMETPHUU: 1 https://resh.edu.ru/
AKCHOMBI CTEPEOMETPUH U CIAEACTBHSI U3 HUX

11 B3anmHoe pacnosnioskeHue npsiMbIX B MPOCTPAHCTBE: 1 https://resh.edu.ru/
[IEPECEKAIOIIMECS], TAPAJUICIIBHBIC U CKPELIUBAIOIINECS IIPSIMbIE

12 [TapamenbHOCT IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE:! 1 https://resh.edu.ru/

napaJulesibHbIe MPsIMble B TPOCTPAHCTBE; MaPaAJUIEIbHOCTh TPEX




IIPAMBIX

13 [TapamienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1 https://resh.edu.ru/
[TapanmienbHOCTb PSIMON U INIOCKOCTH

14 VYIUIBI ¢ COHANPABIECHHBIMU CTOPOHAMU 1 https://resh.edu.ru/

15 Yrois Mexay IpsIMBIMU B IIPOCTPAHCTBE 1 https://resh.edu.ru/

16 Yros Mexay IpsIMBIMU B IIPOCTPAHCTBE 1 https://resh.edu.ru/

17 [TapannenbHOCTh MIIOCKOCTEH: MapaieibHbIE II0OCKOCTH 1 https://resh.edu.ru/

18 CBoiicTBa napajieNbHbIX INIOCKOCTEN 1 https://resh.edu.ru/

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: 1 https://resh.edu.ru/
TeTpa’ap, Ky, napajuieaenunes

20 [TocTpoenue ceueHuii 1 https://resh.edu.ru/

21 [Toctpoenue ceueHuit 1 https://resh.edu.ru/

29 Kontponbnas padota o teme "lIpsimbie U MIIIOCKOCTH B 1 https://resh.edu.ru/
nmpoctpancTse. [lapamienbHOCTh NPSIMBIX U MIIIOCKOCTEN"

23 [TeprieHANKYASAPHOCTH MPSIMOUN U TIIIOCKOCTH: 1 https://resh.edu.ru/
NIEPIEHIUKYJISIPHBIE TPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble mapajuienbHbIE U NEPIEHAUKYIISAPHBIE K INIOCKOCTH 1 https://resh.edu.ru/

25 IIpsiMble napaiieNbHbIE U MEPIEHIUKYIISIPHBIE K INIOCKOCTH 1 https://resh.edu.ru/

26 [Ipu3Hak nepneHauKyJIApHOCTH IIPSIMOM U INIOCKOCTH 1 https://resh.edu.ru/

27 [Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMOM U INIOCKOCTH 1 https://resh.edu.ru/

28 Teopema o npsAMOi epNEHANKYIIPHON TNIOCKOCTH 1 https://resh.edu.ru/

29 Teopema 0 mpsAMON NEPIEHANKYISIPHON MIIIOCKOCTH 1 https://resh.edu.ru/

30 Teopema o IpsIMO¥ TePIICHAUKYIIPHON TUIOCKOCTH 1 https://resh.edu.ru/

31 [TepienaAMKyYsIp ¥ HaKJIOHHBIE: paccTosHUE OT TOUKH /10 1 https://resh.edu.ru/
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

32 [lepnieHquKymsAp U HAKJIOHHBIE: PaccTOsHUE OT TOUKH JI0 1 https://resh.edu.ru/
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 TNIOCKOCTH

33 [TepieHAMKYSIp U HAKJIOHHBIE: paccTOsHUE OT TOUKH /10 1 https://resh.edu.ru/
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

34 [lepnieHuKyYSIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT TOYKH JI0 1 https://resh.edu.ru/




IIJIOCKOCTH, paCCTOAHUE OT HpHMOﬁ J0 IINIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJd MEXKAY MPSIMOU U TNIOCKOCTBIO 1 https://resh.edu.ru/
36 JIByrpaHHbIN yroJi, TMHEHHBIN YroJl ABYTPaHHOTO yIiia 1 https://resh.edu.ru/
37 JIByrpaHHbIN yroJi, TMHEHHBIN Yrojl ABYrPaHHOTO yIiia 1 https://resh.edu.ru/
38 [leprieHAMKYASAPHOCTD IIOCKOCTEH: HpI:ISHaK 1 https://resh.edu.ru/
MEePIEHIUKYISIPHOCTH JABYX IJIOCKOCTEH
39 [lepneHuKyISPHOCTD MIJIOCKOCTEM: np1:13HaK 1 https://resh.edu.ru/
MEePIEHIUKYIISIPHOCTH ABYX IJIOCKOCTEH
40 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: HpI:I3HaK 1 https://resh.edu.ru/
MEePIEeHIUKYISIPHOCTH JBYX TUIOCKOCTEH
41 Teopema o Tpéx nmepneHAUKYISIPax 1 https://resh.edu.ru/
42 Teopema o Tpéx nepneHAUKYISIpax 1 https://resh.edu.ru/
43 Teopema o Tpéx nmepneHAUKYISIPax 1 https://resh.edu.ru/
KonTponbnas pabota mo Temam "lleprieHAMKyIIpHOCTD
44 MPSIMBIX U M10cKocTel" 1 "YTIIbl MEXIY NPSMBIMU U 1
MJI0CKOCTSIMU"
[ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI https://resh.edu.ru/
45 MHOTOTPaHHHKA, BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPaHHUKH; 1
pa3BEPTKAa MHOTOTPAHHHUKA
[Tpu3ma: N-yroapHas npu3ma; rpaHu U OCHOBAHUS MTPU3MBI; https://resh.edu.ru/
46 mpsiMasi ¥ HaKJIOHHAsI MPU3MbI; OOKOBas M MOJIHAs TOBEPXHOCTh 1
TTPU3MBI
47 Hapvannenennnen, MPSAMOYTOJIbHBIN TTapajuIeNIeUIE] U €ro 1 https://resh.edu.ru/
CBOMCTBa
IInpamuja: N-yroiapHas NUpaMKuIa, TpPaHA U OCHOBaHUE https://resh.edu.ru/
48 MUpaMUIbI; O0KOBAsI M TTOTHAS TTIOBEPXHOCTH TUPAMHUIBI; 1
MpaBWJIbHAS U yCEUEHHAS MUPaMUJIa
[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE IIPABUIIBHOTO https://resh.edu.ru/
49 MHOTOTpaHHHKA; IPaBUIIbHAS TIPU3Ma U MTpaBUIIbHAS 1

NApaMUJa; IIpaBUjIbHAs TPEYrOJbHAs IMPAMHU/IA U IIPABUIIbHBIN
TeTpaap; Kyo




50 [IpencraBieHue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIp, 1 https://resh.edu.ru/

JOJIEKadIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, https://resh.edu.ru/
51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHl CAMMETPUU B TUpaMUIax, 1

napajuieNienune1ax, MPaBUIbHBIX MHOTOIPAaHHUKAX
52 Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, TuaroHaiu, 1 https://resh.edu.ru/

YTJIBI

[Tnomaae 60KOBOI MOBEPXHOCTH M IMOJTHOM MTOBEPXHOCTH https://resh.edu.ru/
53 MIPSIMOU TTPU3MBI, TUTOIIAIhb OCHOBAaHUH, TeOpeMa 0 OOKOBOU 1

MTOBEPXHOCTU MPSIMON TPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUILHOMN https://resh.edu.ru/
54 MUPaMUIBI, TEOpPEMa O TIIOMATH OOKOBOM MOBEPXHOCTH 1

yCeu€HHOM MUPaMHIbI
95 KonTponbHas padota no teme "MHororpanHHuku" 1
56 ITonsarue 00 00BéME 1 https://resh.edu.ru/
57 O06BEM TUpaMuIbI 1 https://resh.edu.ru/
58 OOBEM TUPAMHU/TBI 1 https://resh.edu.ru/
59 OOBEM TUPAMHU/TBI 1 https://resh.edu.ru/
60 OOBEM TUPAMHU/TBI 1 https://resh.edu.ru/
61 OO0BEM TTPU3MBI 1 https://resh.edu.ru/
62 OO0BEM TPU3MBI 1 https://resh.edu.ru/
63 OO0BEM TTPU3MBI 1 https://resh.edu.ru/
64 KontponbHas padora no reme "O6bEMBI MHOTOI'PaHHUKOB" 1
65 [ToBTOpeHme, 06001IeHNE CCTeMaTH3allvs 3HAHUH. 1 https://resh.edu.ru/

[TocTpoeHue ceueHH B MHOTOTpaHHHKE

[ToBTOpeHme, 06001IeHNE CCTeMaTH3allvs 3HAHUH. https://resh.edu.ru/
66 qunc?eﬁne PaCCTOSTHUMN: MEXTY IBYMSI TOUKAMH, OT TOYKH JI0 1

MPSIMOIA, OT TOYKH JI0 TFIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS

MPSIMBIMU
67 HroroBast koHTpoIbHAs paboTa 1 https://resh.edu.ru/
68 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATU3AIMS 3HAHUMN. 1 https://resh.edu.ru/




Brruncnenue yrioB: MEXy CKpEeIIMBaOIIMMUCS NPSMBIMH,
MEXIy NPSMOM U IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXAY ILUIOCKOCTSAMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne KonuyecTBo yacoB lara DIEeKTPOHHBIE
u/n Tema ypoxa Bcer Kontpoabnbie IIpakruueckue — uugposbIe
0 padoThI padoTshI o0pa3oBaTe/bHbIE
pecypchl
1 Cdepa u map: ueHTp, paanyc, AuaMmeTp; MIONMaab HOBEPXHOCTH 1 https://resh.edu.ru/
chepnl
2 B3anMHoe pacronoxxenne cepbl ¥ TUIOCKOCTH; KacaTeJIbHAs 1 https://resh.edu.ru/
TUTOCKOCTH K cdepe; miomanb chepsl
3 N3o6pakenue cdepsl, mapa Ha mtockoctu. CeueHus mapa 1 https://resh.edu.ru/
4 [nnnHIpuyeckas NOBEPXHOCTb, 06Pa3y}011me LHUJTMHIPUYECKOU 1 https://resh.edu.ru/
MOBEPXHOCTHU, OCh LIMJIMHJIPUYECKON OBEPXHOCTH
5 Hunmuaap: ocHoBaHMs M OOKOBasi TOBEPXHOCTh, 0Opasyromas u 1 https://resh.edu.ru/
0Cb; IJIONIaZb OOKOBOW U MOJTHOW MOBEPXHOCTH
N300paxenne NUIMHAPA HA TIIOCKOCTH. Pa3BépTka numuHapa. https://resh.edu.ru/
6 Ceuenust IIMHIIPA (TUIOCKOCTHIO, TApAIUICILHON WIN 1
HEepHEeHIUKYIIIPHON OCH LIMIMH]PA)
v Konnueckasi moBepxHOCTb, 00pa3yromye ISOHI/I‘IGCKOI\/'I 1 https://resh.edu.ru/
MOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKOI MOBEPXHOCTH
8 Konyc: ocHoBaHue U BepIirHa, 00pa3yroliast ¥ OChb; IUIOIIA/Ib 1 https://resh.edu.ru/
OOKOBOH U MOJHOM MOBEPXHOCTU
9 Y ceu€HHBII KOHYC: 00pa3yoIre U BBICOTa; OCHOBAHMS U OOKOBast 1 https://resh.edu.ru/
MOBEPXHOCTh
N3ob6pakenune konyca Ha riockoctu. Pa3Béprtka konyca. CeueHust https://resh.edu.ru/
10 KOHYca (TTOCKOCTHIO0, TTapajiIeIbHON OCHOBAHHIO, M TNIOCKOCTHIO, 1
IpOXOJAIIeH Yepe3 BepIINHY)
11 KomOuHarws ten BpaleHus 1 MHOTOTPaHHUKOB 1 https://resh.edu.ru/
12 MHororpaHHHK, OIMCaHHBIN 0K0JI0 chepsl; cepa, BIUCaHHAS B 1 https://resh.edu.ru/
MHOT'OIPAHHUK WJIM B TEJIO BPAIICHUS
13 IToustue 06 00nLéMe. OCHOBHEIE CBOMCTBA 00BLEMOB TEN 1 https://resh.edu.ru/
14 O0BEM IUIMHIpA, KOHYCa 1 https://resh.edu.ru/




15 O0BEM 11apa u wiomaas chepsl 1 https://resh.edu.ru/

16 ITonoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKTY 1 https://resh.edu.ru/
TUTONIAISIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

17 KOI'{'TpOJILHa;I pabota o Temam "Tena Bpamenus" u "OObeMbI 1
TeN

18 BekTop Ha MJI0CKOCTH M B MPOCTPAHCTBE 1 https://resh.edu.ru/

19 Cli0keHHUE ¥ BBIYMTAHUE BEKTOPOB 1 https://resh.edu.ru/

20 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://resh.edu.ru/

21 Pa3nosxeHne BekTOpa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPaM. 1 https://resh.edu.ru/
[IpaBuno napasmenenumnena

22 Pemenue 3aga4, cBA3aHHBIX C TPUMEHEHUEM MPABUII ICHUCTBUI C 1 https://resh.edu.ru/
BEKTOpaMHU

23 [IpssmoyronbpHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 1 https://resh.edu.ru/
Koopaunarsl BekTopa. IIpocreiimme 3ajaun B KOOpAMHATAX

24 Yron mexny Bekropamu. CKaJsIpHOE IPOU3BEACHHUE BEKTOPOB 1 https://resh.edu.ru/

25 Beluncnenue yrioB MEXAY IPSIMBIMU U INIOCKOCTSMHU 1 https://resh.edu.ru/

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUN F€OMETPUUYECKHUX 1 https://resh.edu.ru/
3a/1a4

27 KonTponbnas pabota nmo Teme "BeKkTopbl 1 KOOPIUHATHI B 1
npocTpaHcTae"

o8 [ToBTOpenue, o6o0IIeHNe U cucTeMaTu3alus 3HaHuil. OCHOBHbBIE 1 https://resh.edu.ru/
burypsl, pakThl, TEOPEMBI Kypca IAHUMETPUU

29 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHui. OCHOBHBIE 1 https://resh.edu.ru/
burypsl, pakThl, TEOPEMBbI Kypca MIIaHUMETPUHU

30 [ToBTOpeHme, 0600IIEHNE U CUCTEeMAaTH3allHsl 3HAHUN. 3a/1auun 1 https://resh.edu.ru/
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31 [ToBTOpeHue, 0600IIEHNE M CUCTEeMAaTH3allHsl 3HAaHUN. 3a/1auun 1 https://resh.edu.ru/
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

32 [ToBTOpenue, 06001meHNe U cucTeMaTh3alus 3HaHuii. OCHOBHBIE 1 https://resh.edu.ru/
burypsl, pakThl, TEOPEMBI Kypca CTEPEOMETPUN

33 Hrorosast koHTpOIBHAs paboTa 1




34 ‘ [ToBTOpEHME, 0000IIEHUE U CUCTEMATH3AIIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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