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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yduebHoro kypca «['eomerpus» 6a3o0Boro ypoBHs st o0ydarormmxcs 10 —
11 kmaccoB pa3paboraHa Ha ocHoOBe DenepanbHOr0 TOCYJAPCTBEHHOTO 00pa3oBaTEeNIbHOTO
CTaHaapTa cpeaHero oouiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
MPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHIICKOTO 0Opa30BaHUS.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIaACHUC KIIFOYE€BbBIMHU KOMIICTCHIIUSIMU,
COCTaBJISIIOLIMMU OCHOBY JJIi CaMOpa3BUTHs M HENPEpPHIBHOTO 00pa3oBaHUSs, IIEJIOCTHOCTh
0OLIEKYJIbTYPHOT0, IMYHOCTHOTO U MTO3HABATENILHOTO PAa3BUTHS JINYHOCTU 00YUYaAIOLTUXCA.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh yueOHOro Kypca TeOMETpHUM Ha YypOBHE CpelHero oOmiero oOpa3oBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (OpMUPOBAHHS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IHCLIUIUIVH.
PazBute y oOyuaromuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIHOCTH M MPOUCXOKIECHUU
FeOMETPUUECKUX a0CTpaKIUN, COOTHOIICHUU PEAbHOTO U UCAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHMS B HAyYHOM IIO3HAHWW W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIUXCS, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO OOIIero
0o0pa3oBaHUs, TaK KaK OOECIeYMBAET BO3MOKHOCTh HM3YYCHHS KaK TUCIHHIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlorudeckoe MbiluieHHEe, GOpMUPYEMOE MPU H3yUEHUU OO0YUYAIOUTUMHUCS MOHATUHHBIX OCHOB
TE€OMETPHUH U TIOCTPOCHUH [IENOYKH JIOTHIECKUX YTBEPIKICHUN B XOJIE PEIICHHS TEOMETPHIECKUX
3aa4, yMEHHUE BBIJBUTATh W OINPOBEPraTh TUIOTE3bl HETOCPEJACTBEHHO HCIOJIB3YIOTCS MPH
pEeLIeHUHN 3aJ]au €CTECTBEHHO-HAyYHOTO IIUKJIA, B YACTHOCTU U3 Kypca (pU3MKH.

YMeHne OpUEeHTHPOBATHCS B NMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX OOJIACTIX
JeSTeNIbHOCTH 4esioBeka. OpreHTalus yeloBeKa BO BPEMEHHU M MPOCTPaHCTBE — HEOOXOAMMOE
YCIIOBUE €0 COLUAIbHOrO OBbITHSA, (hOpMa OTPaXKEHHS OKPYKAIOIIET0 MUPa, YCIOBUE YCIIEITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JEHCTBUTEIILHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM U TPyIOBON NESATEIHHOCTH,
SBISIETCS OAHMM W3 TPOPECCHOHATHHO BaXXHBIX KAdeCTB, IIOATOMY aKTyajbHa 3a/ava
(dbopMHpOBaHUs y 00YJAIOMIIXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIEHUS] — CYIECTBEHHOT0 KOMIIOHEHTAa B MOATOTOBKE K MPAKTUYECKOH IESATeIbHOCTU I10
MHOTUM HampaBlIeHUSIM.

Ilens ocBoeHMs mMporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE OOyUEHHUS —
0011e00pa3oBaTelbHOE U OOIIEKYJBTYPHOE pa3BUTHE OOyYaromIuXcsi dYepe3 obecredeHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAHUM U
NeHcTBUH, CrieU(UUHBIX TEOMETPUH, BO3SMOXXHOCTH YCIIELTHOTO POI0JDKEHUsT 00pa30BaHuUs 110
CHEINAIHOCTSIM, HE CBS3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[IporpamMma no reoMeTpuu Ha 6a30BOM ypOBHE IpeIHA3HayeHa JUisi 00y4aroluxcsl cpeaHeit
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUH HA ypOBHE OCHOBHOTO OOIIETO
obOpa3oBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHU4eCKue YMEHHUs, CBSI3aHHbIE CO Crienu(UKON reOMETPUH U HEOOXOAUMBIE IS KU3HU B



coBpeMeHHOM oOmiecTBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTb M3YyUUTh F€OMETpHIO Oojee

riyOOKO, eclii B JajbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TI'€OMETPHUYECKUX 3HAHUAX B

npodecCHOHATBHOMN 1eATETbHOCTH.

JlocTuxeHre LeTu OCBOEHHUS MPOrpaMMbl OOECIEUMBAETCS PEIIEHUEM COOTBETCTBYIOIIUX
3anau. [IpuopureTHbIMU 3a1auaMu 0cBoeHus Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupOBaHHE MMPEICTABICHUS O TEOMETPUH KaK YaCTH MHPOBOM KYJIBTYPhl U OCO3HAHHE €&
B3aMMOCBSI3H C OKPYKAIOLUIMM MUPOM;

e (QopmupoBaHuE NMPEACTABICHUS O MHOTOIpAaHHUKAX W TejaxX BpallleHUs Kak O Ba)KHEHIIUX
MaTEMaTUYECKUX MOJEIAX, IO3BOJSIOUIMX ONMCHIBATH M HU3y4yaTb pa3HbIE SBJICHUS
OKPYXKAaroIIero MUpa;

e (QopmupoBaHuE yMEHMs paclo3HaBaTh Ha 4YepTexkax, MOJEISIX M B pEAlIbHOM MHUPE
MHOTOTPaHHHKH U TeJla BPaIlCHHUS,;

® OBJAJICHHWE METOJIaMU PEILICHUS 33a]]a4 Ha MMOCTPOCHUS Ha U300PaKEHUSX MMPOCTPAHCTBEHHBIX
buryp;

e (QopmupoBaHUE yMEHMSI ONEPUPOBATH OCHOBHBIMH IMOHSTUSIMM O MHOT'OIPAaHHUKAX M Telax
BpAIlleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIAQJICHWE QITOPUTMaMHU pEIICHHS OCHOBHBIX THUIOB 3a/1a4; (OpPMHPOBAHUE YMEHUS
MIPOBOAMTH HECIIOXKHBIE JTOKA3aTEIbHBIE PACCYKACHUS B XO0JI€ PEUICHUS CTEPEOMETPUIECKIX
3a/1a4 U 3a/1a4 ¢ IPaKTUYECKUM CO/ICpKAHUEM;

® pa3BUTHE UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaronIuXcsi, TO3HABATEILHOMN
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTH MBILIUICHHUS;

e (dopmupoBaHMe (QYHKUMOHAIBHOM TIPaMOTHOCTH, PpEJIE€BAaHTHONH T'€OMETpUH: yMEHHUe
pacro3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX )KU3HEHHBIX CUTYALUAX U IIPU U3YUYEHUH IPYTHX YUEOHBIX TPEIMETOB, IPOSIBICHUS
3aBHCUMOCTEHN M 3aKOHOMEpPHOCTEH, (popMyInpoBaTh X Ha S3bIKE T'€OMETPUU U CO3/1aBaTh
F€OMETPUUECKHUE MOJIENH, IMPUMEHATh OCBOCHHBIM I'€OMETPUYECKHI anmapar Ajsl pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 3ajja4, MHTEPIPETUPOBATh U OLIEHUBAaTh IOJy4YEHHBIE
pE3yJIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MPOrpaMMBbI SIBJISIETCS BKIIIOUEHHE B Kypc CTEPEOMETPHH B
Hayaje ero U3y4eHus 3a/ay, peliaeMblX Ha YPOBHE MHTYUTHUBHOI'O MO3HAHUSA, U ONpPeAEIEHHBIM
o0pa3oM opraHm3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT DPA3BUTHUIO JIOTHYECKOTO M
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JaJIbHEUIIEMY H3YUEHHIO IIPEIMETA.

[Ipenmourenue oOTAA€TCA HATIAIHO-KOHCTPYKTHBHOMY METONy OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JEATENBHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIEHUH y YUaIIUXCs B KypCce CTEPEOMETPUN
IOPOBOJIUTCS 3a CUET pelIeHMs 3a7ay Ha CO3JjaHHEe NPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OlepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJIsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHUS OT HATJISITHOCTH, MBICIEHHOTO
M3MEHEHUS €ro UCXOJHOTO COepKaHUsI.

OcHoBHBIE  coaepkaTenbHble JMHUM  Kypca «['eomerpum» B 10-11  knaccax:
«MHuororpanHukn», «IIpsiMbple U IIJIOCKOCTU B MPOCTpAHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE». PDOpMUPOBAHUE JOTHYECKUX YMEHHUH pacipeiesiieTcsi He TOJIbKO
[0 COJIep)KaTeNbHBIM JIMHUSM, HO W 1O rojaM OOy4eHHS Ha YPOBHE CpEIHEro OoOIIero
o0Opa3oBaHusl.



Coneprkanre oOpa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHUsI paboyeid
MPOrPaMMBbI, pacpeeIEHHBIM 110 ToAaM OO0Y4YeHHS, CTPYKTYPHUPOBAHO TaKHM OOpa3oM, 4TOOBI
OBJIQJICHHE T€OMETPUYECKUMU TMOHATUSIMH M HABBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIbHO U
MOCTYIATENIbHO, C COOJIFOACHUEM TMPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIFOYQJIMCHh B OOIIYIO CUCTEMY T'€OMETPHUYECKUX IMPEACTABICHUN OOYUYaIOIUXCs, PACIIUpSIT U
yray0sist €, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpuun oTtBoautcs 2 yaca B Henenmo B 10 kimacce u 1 yac B Henemto B 11

KJIacce, BCero 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.
COJAEP)KAHUME YYEBHOI'O KYPCA

10 KUIACC
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonarue 06
AKCHOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3aumHOe pacrnosokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NapalljIelIbHbIE U
CKpeluuBamoImuecs npsaMble. IlapamienbHOCTs NPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIE NIPSIMBIE B IPOCTPAHCTBE; IAPAIUIEIBHOCTh TPEX NPIMBIX; MAPAJUICIBHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YIOJI MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiime npocTpaHCcTBEHHbIE (PUTYPBI Ha MIIOCKOCTU: TETPadIp,
Ky0, napaJijiesienumnesa; NoCTpOeHHE CEYCHUN.

IlepneHquKyIsIpHOCTD NMPSAMOW M IUIOCKOCTH: NEPIEHAMKYJIIPHBIE MIPSMBIE B IIPOCTPAHCTBE,
IpsIMBbIE TApaJUICNIbHBIE U NEPHEHAMKYJISPHBIE K IIJIOCKOCTH, NPU3HAK IEPIEHIUKYISIPHOCTU
IIPSAMOM U IJIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHANKYIIAPHON INIOCKOCTH. YTJIbl B IIPOCTPAHCTBE:
YIroja MeXAy HpsSIMOM M IUIOCKOCTBIO; JBYI'PAaHHBIM yToOJ, JIMHEWHBIA yroJl JIBYTPAHHOTO YIJIA.
IlepneHuKyIsp ¥ HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PaCCTOSTHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIHs (UIypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IJIOCKOCTEH: NMpH3HAK
NEPIEHANKYIAPHOCTU ABYX IIIOCKOCTER. Teopema o TpEX MeprneHuKyIspax.

MHoOrorpaHHuKHu

ITonsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHHKA, BBIMYKJIBIE U HEBBITYKJIbIE
MHOT'OI'PAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipusma: n-yroiapHas mpusMma; rpaHd U OCHOBaHUS
OpU3MbI; TpsiMasl M HAKJIOHHAs TMpHU3MbI; OOKOBask M IIOJIHAS TOBEPXHOCTh IPU3MBIL.
[Tapannenenunesn, NpsAMOYTOIbHBIN MapajuleNenuIe] U ero cBoictea. llupamuaa: n-yronpHas
nupaMujia, TPaHU U OCHOBaHUE NUPAMU[bI; OOKOBas W IOJIHAS IOBEPXHOCTh MHUPAMUJBbI;
IpaBWIbHAasg M yCeu€HHas MNHpaMuia. OJIEMEHTHl MNpuU3Mbl U nupamuasl. [IpaBuibHbIE
MHOT'OI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHAS IIPU3Ma U IIpaBUIIbHAS
NUpaMu/Jia; MpaBUiIbHAas TPEyroibHas MMpaMKia U MpaBUIIbHBIN TeTpasap; KyO. [Ipeacrasnenue o
MIPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ip, TOACKa’Ap U uKocadap. CedeHuss Npu3Mbl U TUPaMUIBbL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, apauieienuneax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Bbluuciienue 31€MEHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yriabl. [lnmomans GokxoBoit
MOBEPXHOCTH M TIOJIHOM MTOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIAIb OCHOBAHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTHU MpPsIMOM mpu3Mbl. [lmomans OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPaBUIILHOM
MUPAMHUJIBL, TEOPEMA O TUTOMIAIN Yceu€HHOM mupamuabl. [Torstre 06 00péme. OOBEM MUupamMuIbI,
IIPU3MBL.



[TonoOGubie Tema B mpocTpaHcTBe. COOTHOUIEHWS MEXKIY TUIOMIQJISIMH TIOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.
11 KJIACC
Tesa BpanieHus

[{unuHapuyeckas MOBEPXHOCTh, O0Opasyloliye IWIMHIPUYECKON MOBEPXHOCTH, OCh
UAJTUHAPUYECKOU oBEepXHOCTH. L{umuuap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTh, 00Opa3yromias u
0Cb; IUIOMIAh OOKOBOI M TIOJTHOM MOBEPXHOCTH.

Konunueckass mOBEpXHOCTh, OOpa3yrollue KOHMYECKONH TIOBEpXHOCTH, OCh W BepIlIKHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCbh; IJIOLAAb
OOKOBOM M IOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS
OOKOBast TIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, OuUaMeTp; IUIOMAas MOBepXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe; IIomaas chepol.

N3o0pakenue Tei BpalieHus Ha II0ckocT. Pa3BépTka nuiauHIpa U KOHyca.

KomMOuHanmu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJIO C(EepHI;
cdepa, BliMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIICHHUS.

[Tonsitre 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Teul. TeopeMa 06 00bEMe PSIMOYTOJILHOTO
napajenenunena u cieactsus u3 He€. O0bEM mmmmHApa, KoHyca. O0BEM Imapa M IJIouaab
chepsl.

[Tonobubie Tema B mpocTtpaHcTBe. COOTHOLICHUS MEXIY IUIOMAASIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenust nIMHpA (MapaILIEIBLHO U IEPIIEHIUKYISIPHO OCH), CEYCHHS KOHYca (TTapayijieibHOe
OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIINHY ), CEUCHHS IIapa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha MIOCKOCTH U B MpOCTpaHcTBE. CIOXKEHHWE M BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4HCIO. PasnokeHne BEKTOpa MO TpEéM HEKOMIUIAHApHBIM BekTopam. lIpaBumio
napajuienenunesaa. Pemenue 3anay, CBI3aHHBIX ¢ MPUMEHEHUEM TPABWII IEUCTBHI C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauWHAT B mpocTpaHcTtBe. Koopaunatsl BekTopa. Ilpocreiimue
33/1aud B KOOpAMHATaxX. YToid MexIy BekTopamu. CKalspHOE NpPOU3BEACHUE BEKTOPOB.
Brruucnenue yriioB MexIy TPSMBIMH U IIOCKOCTSAMHU. KoOpAMHATHO-BEKTOPHBIA METOJ TP
PEIICHIH TEOMETPUIECKUX 3a7ad.

INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATHBI

JlugHOCTHBIE pe3yabTaThl OCBOCHHS TMpOTrpaMMbl ydeOHOro mpenMera «MaremaTuka
XapaKTEePU3YIOTCSI:

I'paxxnanckoe BocnuTanue:

c(OPMUPOBAHHOCTBIO ~ TPAXKIAHCKOM MO3MIMKA  OOydaromerocss Kak akKTHUBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOrO OOIIECTBa, MPEICTABIEHHEM O MaTEMaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYyp TPaxTAaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU HHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlarproTHyeckoe BoCIMTaAHUE:

c(hOpMUPOBAHHOCTHIO POCCHUHCKON TPaXTAHCKON HMJICHTUYHOCTH, YBAXEHHUS K MPOIUIOMY H
HACTOALLEMY POCCHUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOLLIEHUEM K JOCTHKEHUAM POCCUNUCKUX
MaTeMaTUKOB U POCCHICKOW MaTeMaTHYECKOW IIKOJbI, K UCIOJB30BAHUIO ITUX JOCTUKEHUN B
JIpYTruX HayKax, TEXHOJIOTUAX, chepax SKOHOMUKH.



JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHHMEM  JIyXOBHBIX IIEHHOCTEH  POCCHICKOrO0  Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYCCKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH M JIEATEIBHOCTHIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYUBOTO Oy IyIIEro.

JcTeTHYEeCKOe BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIIOUasi SCTETHKY MAaTEeMaTHICCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUI; BOCIPUUMUYUBOCTHIO K MAaTeMaTHUYECKUM acleKTam
pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHE:

c(OpPMHUPOBAHHOCTHIO YMEHHUS ITPUMCHSITh MAaTEMAaTHICCKIE 3HAHUS B UHTEPECcax 3J0POBOTO U
Oe3omacHoro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOaaHCHPOBAHHBIN PEKUM 3aHATUN U OTIbIXa, PerysipHas Gu3nueckas akTUBHOCTD);
bu3HIeCKoro COBEPIIICHCTBOBAHUS, npu 3aHSTHSIX CHIOPTHBHO-03/I0POBUTEIHHOM
JESITCIIbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM [IEHHOCTH TPY10JIt00US; THTEPECOM K pa3IndHbIM cepam
po(heCCHOHATLHOM JNEATSIILHOCTH, CBSI3aHHBIM ¢ MAaTEMATHKON U €€ MPUIOKCHUSIMH, YMEHUEM
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccur H pealm30BBIBATH COOCTBCHHBIC
JKU3HEHHBIE IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oOBaHUIO U
camM000pa3oBaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7a9 MaTEMaTHIECKON HAPABICHHOCTH.

IK0JIOTHYECKOE BOCITUTAHHUE:

c()OPMUPOBAHHOCTBIO IKOJIOTUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLHUAIBHO-
HSKOHOMUYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOIHONW U COILMANIBHON Cpefbl, OCO3HAHUEM
MIO0ATLHOTO — XapaKTepa JKOJOTHMYECKHX  MpoOJieM; OpUEHTAaIed Ha  NPUMCHCHHE
MaTEeMAaTHYECKUX 3HAHWUN JUISl PEIICHHs 3a7ad B O00JIACTH OKPYIKAIOMICH Cpelbl, TIAaHHPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX MOCIEICTBUHN JJIsI OKPYKAIOIICH Cpeibl.

LleHHOCTH HAYYHOI O MO3HAHMS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHOW TIPAKTHKH, IOHMMAaHWEM MaTeMaTHYeCKOW HAyKH Kak CQepbl
YeIIOBEUYECKON JeSTeIbHOCTH, ITAllOB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHS [UBUIU3AINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKHU U MaTEMaTHYEeCKON KyJIbTYypOU Kak CpeJICTBOM MO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MMPOSKTHYIO M HCCIICIOBATEIIBCKYIO JEATSIIBHOCTh HHIUBUIYATHHO
U B TpyIIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe Pe3yNbTaThl OCBOEHUSI MPOTpaMMbl y4eOHOro mpenmera «MareMaTukay
XapaKTePU3YIOTCS  OBJIQJICHUEM  YHHUBEPCAIBHBIMU  HO3HAGAMETbHBIMU  OeliChEUsIMU,
VHUBEPCANIbHBIMU —~ KOMMYHUKAMUBHBIMU — OClCMBUAMY,  YHUBEPCATbHLIMU — PecyNsimUeHbIMU
oelicmeusimu.

1) Vhusepcanvhvie no3znasamenvHvle Oeticmsus, obecneuusarom @opmuposarue 6a308bix
KOCHUMUBHBIX NPOUECCO8 00yYaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAOuWe20 Mupa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomamso ¢ ungopmayueti).
basoBble Jlornyeckue 1efcTBUA:
® BBIIBIATh W XapaKTePU30BaTh CYIIECCTBEHHBbIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,

MOHSTHI, OTHOIICHUH MEXAy NOHITUSIMH, (QOPMYITUPOBATH ONPEACICHUS TOHSITUM;



YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KJIAacCU(UKALWU, OCHOBAaHHUS A OOOOLIECHUS U
CPaBHEHMUsI, KpUTEPUN IPOBOAUMOI0 aHAIIN3a;

BOCIIPHHUMATh, (OPMYJIMPOBAaTh M MPEOOpPa3OBBIBATh CYXKJICHUS: YTBEpIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U INPOTHUBOpeuus: B (akTax,
JAHHBIX, HAOMIOJCHUAX W YTBEPXKACHUAX; IMpe/ularatb KPUTEPUU JUISI  BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNiaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIYeHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITENIBHO J1I0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN (TpSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTALUIO, MPUBOAUTH MPHUMEPhl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BbIOMpaTh crioco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHSA:

UCIIOJIB30BaTh BOMPOCHI KaK WCCIEAOBATCIbCKUI MHCTPYMEHT IMO3HAHUS; (HOpMYyIUpOBaThH
BOTIPOCHI, (PUKCHUPYIOIIHE MPOTUBOPEUUE, MPOOJIEMy, YCTaHABIMBATH UCKOMOE M JAHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

IPOBOJAMTh  CAMOCTOSITCILHO  CIUIAHUPOBAHHBIA ~ DKCIEPHMEHT,  MCCJIACJOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, SBJICHHUS, MPOLIECCa, BhISBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, IIPOIIECCAMHU;

CaMOCTOSITENIEHO (DOPMYITHpPOBaTH OOOOIIECHUS W BBIBOJBI MO PE3yJIbTaTaM IMPOBEAEHHOTO
HAOJTIOICHU S, UCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH IMOTYUCHHBIX PE3YJIbTaTOB, BHIBOJIOB
1 0000IIEHU;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTATh MPEATIOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/H[X.

Padora ¢ nnopmanmeii:

BBISBIIATh JI€UIMTH MHPOPMALIMHU, JAaHHBIX, HEOOXOAMMBIX JUIsI OTBETAa Ha BOIPOC U JJIS
pEILIeHNUs 3a1a4H;

BBIOMpaTh  MHQOPMALMIO U3  HUCTOYHHUKOB  DPA3IUYHBIX  THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTH3UpOBaTh W MHTEPIPETHPOBATh HMH(MOPMAIMIO pa3IMYHBIX BHIOB U (HOpM
MpeJICTaBICHMUS;

CTPYKTYypUpOBaTh UH(OPMALINIO, MIPEACTABIATh €€ B pa3iNuHbIX (opMax, UIUTFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh MHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvle Kommynukamuemnwle oOeticmeus, odecneyugarom chopmupo8anHoCmy

COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUM C YCIOBHUSMHU M IENSIMHU
0O0IIeHus; SICHO, TOYHO, IPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHS II0 XOXIy PEIICHHS 3aJaud, KOMMEHTHUPOBAThH IOIYYECHHBIN
pe3yJbTar;

B XOA€ OOCYXIEHMs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MpOOJIEMBI,
perraeMoi 3a/1a4u, BEICKa3bIBaTh UJIEH, HAIIEJICHHBIC HA TIOMCK PELICHNUS; COIIOCTABIATH CBOH



CYKIICHHS C CYXKICHUAMHU APYTUX YUaCTHUKOB JIMaIora, OOHapyKUBaTh pa3indre U CXOACTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
¢ MPCACTABJATL PE3YJIbTAaTbl PCHICHUA 3aJadud, OSKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOATECIIBHO BBI6I/IpaTL (bOpMaT BBICTYIIJICHHUA C y‘IéTOM 3ala4 IMPC3CHTALUHU U
0COOCHHOCTEH ayJIUTOPHH.
CoTpyaHuyecTno:
® [IOHMMAaTh W HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHOH M HHIUBUAYAIbHOW pabOTHl MpH
pelieHny y4eOHBbIX 3a7ay; MPUHUMATh LEJdb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATH
OpPTaHMU3AINI0 COBMECTHOM pabOThI, pacpeIeNiaTh BUIbI paOOT, TOTOBAPUBATHCS, 00CYKIATh
MIPOIIECC U PE3YJIbTAT PadOTHI; 0000IIaTh MHEHHU ST HECKOJIBKUX JTFO/ICH;
® y4YacTBOBaTh B IpynmoBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHUN, «MO3TOBBIC
MTYPMBD» A I/IHI)IG); BBITIOJIHATH CBOIO 4YaCThb pa6OTI)I U KOOPAWHHUPOBATH CBOU HeﬁCTBHﬂ C
OPYTMMH 4YJ€HaAMH KOMAaHJbl; OIIEHMBATh KAa4e€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO
KpUTEpUSIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
3) Vuusepcanvuvie pezynamuenvle Oelicmsus, obecnedugarom GopmMuposaHue cmvlClo8blX
YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTIL.
Camoopranu3amnus:
®  COCTaBIIATH IUJIaH, aJITOPUTM PEIIECHUS 3a7auu, BEIOUPATh CIIOCOO peIIeHUs ¢ y4ETOM
UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.
CaMOKOHTpPOJIb:
® BJIaZACTh HaBbIKaMU O3HABaTEILHOU peq)J'IGKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX ﬂeﬁCTBHﬁ n
MBICTUTENBHBIX TPOIECCOB, WX Ppe3yJIbTaTOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3ysibTaTa PelIeHUs MaTeMaTHUECKOW 3a/1auu;
® [PEABUACTb TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIpU PELICHUU 3a4a4d, BHOCUTH
KOPPCKTHUBBI B ACATCIbHOCTE HA OCHOBE HOBBIX O6CTO$ITCJ'IBCTB, JaHHBbIX, Haﬁ)leHHBIX OHH/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE PE3yJbTaTa LU U yCIOBHUSIM, OOBSICHATh MPUUMHBI JOCTHUKEHHS
WIH HEJOCTWKEHHUS pe3ylbTaToOB JESITeNbHOCTH, HAXOAWTh OIIMOKY, J1aBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY.
MNPEIMETHBIE PE3YJBbTATHBI
10 KJIACC
OnepupoBaTh MOHATUSAMH: TOYKA, MPsMasi, TNIOCKOCTb.
[TprMeHSTh aKCMOMBI CTEPEOMETPUH M CIEACTBHUS U3 HUX TPU PEIICHUU T€OMETPUUYECKUX
3ajad.
OrnepupoBaTh NOHATUAMU: NTAPAILIEIBHOCTD U MEPIIEHINKYIISIPHOCTD MPSAMBIX U INIOCKOCTEN.
KnaccuduimpoBaTs B3aUMHOE pacONIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh MOHITHSIMH: ABYTPAHHBIN YTOJ, TPAaHHU ABYTPAHHOTO yIia, peObpo ABYTPaHHOTO
yTJia; TMHEHHBINA YTOJI IBYTPaHHOTO yTJIa; TpaJyCcHas Mepa IByTPaHHOTO yTJa.
OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKJIBIH MHOTOIPAaHHHUK,
9JICMCHTBI MHOI'OI'PaHHUKA, HpaBHHLHBIfI MHOT'OT'paHHUK.
PacriozHaBaTh OCHOBHBIE BUABI MHOIOI'PDAaHHUKOB (MHMpamMUAd; HpHU3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).
KnaccudumupoBars MHOTOTpaHHUKH, BHIOUPask OCHOBAHUSI JIJIs1 KJIacCU(UKAITUH (BBITYKIIBIE 1
HCBBIITYKJIBIC MHOT'OI'paHHUKHU; IMMPABUJIBHBIC MHOI'OTPAHHUKH; MPAMBIC WU HAKJIIOHHBIC NPU3MBI,
napajuIeIeIuIe/bl).



OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3YsI METOJL CIIE/IOB.

CTpouTh CeYeHHs MHOTOTPAHHHKOB METOJIOM CJIC/IOB, BBINOJHATH (BBIHOCHBIC) TIOCKHE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJIEHUWE MEOMETPUYECKHUX BEJIMYMH MO o0Opa3laM WM alropuTMawm,
MPUMEHSISI U3BECTHBIC AHATUTUYECCKHEC METObI MPU PEIICHUU CTAHAAPTHBIX MATEMATHUECKUX
3a/1a4 Ha BBIYHUCIICHUE PACCTOSHUN MEXIy IBYMs TOYKAMHU, OT TOYKH JO MPSIMOU, OT TOYKH JIO
MJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJEHHWE M€OMETPUYECKHUX BEJIMYMH MO o0Opa3laM WM alropuTMawm,
MPUMEHSISI U3BECTHBIC AHATUTUYECCKHE METOIBI MPU PEIICHUU CTaHAAPTHBIX MaTEMaTHYECKHX
3a/lad Ha BBIYUCIICHUE YIJIOB MEXIY CKPCIIMBAOIIAMUCSA MPSAMBIMH, MEXAYy MPSIMOU H
IJIOCKOCTBIO, MEXKY MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHpaMuia) C
PUMEHEHUEM (OPMYJT; BBIYUCIIATH COOTHOIICHHSI MEX/Ty ILIOMIAISIMH ITOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX MHOTOTPAaHHUKOB.

OnepupoBath MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

W3Biiekatb, TpeoOpa3oBBIBATh M WHTEPIPETHPOBATH HH(POPMAIMIO O TPOCTPaHCTBEHHBIX
TEOMETPHYECKHUX PUTYpPaAX, MPEACTABICHHYIO Ha YePTEk,aX U PUCYHKAX.

[Ipumenstb  reomerpuyeckue (GakThl i pEHICHHs  CTepEOMETPUYECKHX  3ajad,
MPEMONIarafolIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOMN
dbopwme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIE CPEJICTBA H  3JIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a1a4.

[TpuBOIUTE MpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B PUPOJIE U KU3HU, PACIIO3HABATH
MIPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHSTh TIOMydYeHHBIC 3HAHWS HA TIPAKTHKE: aHAIM3UPOBATH PEAbHBIC CHTYaIlMH |
OPUMEHSTh HM3yYEHHbIE TIOHATHUS B  MPOLECCe TMOWCKAa pElIeHHUs MaTeMaTHYeCKU
chopMynUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pPEaTbHbIE CHUTYyallMd Ha S3bIKE TEOMETPHH,
MCCJIEI0BATh MTOCTPOEHHBIE MOJIENU C MCIOJB30BAHUEM T'€OMETPUUYECKHX TMOHSATHH U TEOpeM,
ammapara aJireOpbl; penaTh IPaKTHISCKUE 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM T€OMETPUICCKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh NMOHATHSIMH: MWJIMHAPUYICCKAs MOBEPXHOCTh, 0Opa3yIONIUe IMIIHHIPHISCKON
MOBEPXHOCTH; IUIUHAP, KOHUYECKasl MOBEPXHOCTh, 0Opa3yroIIre KOHMYECKOW IMOBEPXHOCTH,
KOHYC; c(hepuieckasi IOBEPXHOCTb.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBACHATH CTTOCOOBI TTOJTYYESHHS TEJI BpaIICHUS.

KnaccudumupoBars B3auMHOE pactofiokeHHe CPEephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMU: IIAPOBOM CErMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIO0S, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH TeN BpAIICHMS, T€OMETPUUYECKUX Tell C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh NOHIATUSIMU: MHOTOTPAHHUK, BIMCAHHBIN B cpepy U OMUCAHHBINA OKOJIO Chephl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BbruncnsTe COOTHOLIEHHS MEXAY TUIOIMIAIIMU TOBEPXHOCTEN 1 00bEMaMU MOTOOHBIX Tel.



N300paxkath u3ydaemble (GUIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UEPTEKHBIX
HHCTPYMEHTOB.

BrINOAHATE (BBIHOCHBIC) MJIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALICHUS.

W3BnekaTb, MHTEPNPETUPOBATh U MPeoOpPa30OBbIBATE MH(DOPMALUMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUSA CII0KEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMM OHM 00J1aJat0T.

IIpuMeHATh IpaBUIIO NapaJuIeICINIIEIA.

OnepupoBaTh NOHIATUSAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMUHATBI BEKTOPA, YIOJ MEXIy BEKTOPaMH, CKaJISPHOE ITPOU3BENCHUE
BEKTOPOB, KOJUIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI.

HaXOIlI/ITI) CyMMY BCKTOPOB W IPOU3BCACHUC BCKTOPA HA YUCIIO, YIroJl MCXKIY BCKTOPAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJUHAT.

[IpumensaTs reomerpuyeckue (akThl JUIs  pEIIEHUs  CTEPEOMETPUUECKUX  3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAarOB PEIICHMS, €CIM YCIOBHsS IIPUMEHEHMS 3alaHbl B SIBHOU
dbopwme.

Pemars nmpocrelnue reoMeTpudyecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOA.

Pemars 3aJa4yul Ha JA0Ka3aTCJIbCTBO MaTEMaTHYCCKHUX OTHOWICHUH W HaXO0XJICHUC
TCOMETPHUICCKUX BCIWYHH I10 o6pa3uaM WKW aJIrOpyuT™MaM, MPUMCHASA U3BCCTHBIC MCTO/bI ITPU
PELICHUH CTaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

IIpuMeHATs mpocTelllie MPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOANTHE IPUMEPHI MATEMATHYECKNX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

IIpuMeHATE TOJIy4eHHBIE 3HAHUA Ha IPAKTUKE: aHAIU3UPOBATh PEAIBHBIE CUTyallud H
MNPUMCHATH HN3YYCHHBIC IIOHATUA B mponecce IIOUCKa peicHuA MaTEMAaTUYCCKU
chopMyIHPOBAaHHON MPOOJIEMBI, MOJEIHUPOBATh PEAThbHBIC CUTyaIlMd Ha SI3bIKE TEOMETPHUH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKUX IOHATHM U TEOPEM,
anmapara anreOpbl; penaTh NpakTHYeCKUe 3aauu, CBI3aHHbIE C HAXOXKACHUEM IeOMETPUYECKIX
BCJIMYHUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHBIE
Ne (ungposbie)
HaumeHnoBaHue pa3iesioB U TeM IPOrpaMMBbl Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeomMeTpuio 10
) [Ipsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHaAMKyASIPHOCTD MPSAMBIX U MJIOCKOCTEHN 12
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHororpaHHUKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEeHUE: ceueHus, pacCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne  HaumMeHOBaHHE Pa3JIesioB H TEM MPOrPAMMBI Koutposibheie  [IpakTHueckme (undpposbie)
Bcero oOpa3oBaTe/ibHbIE
n/n padoThI padoThI
pecypchbl

Tena BpameHus 12
2 OOBEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS . |

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrnyeckue
n/n Bcero U3YYCHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSITHS CTEPEOMETPHH:
TOYKA, IpsAMasi, IIOCKOCTbh,
npoctpancTBo. [IpaBuna
bubmuorexa [JOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsTus: mepecekaronuecs
2 OCKOC epeceKaronmec a 1 bubmorexa [TOK
IUIOCKOCTH, II KaroIIeCs IpsiMast
- 11ep p https://m.edsoo.ru/2d8a9c99
H IJIOCKOCTh
[TousiTHE 00 aKCHOMATHYECKOM
bu6mmoreka [JOK
3 MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
https://m.edsoo.ru/Occ5céfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTne 06 aKkCMOMAaTUYECKOM
4 IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI 1 bubmorexa HOK
p p PHH: https://m.edso00.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousiTre 06 aKCMOMATUYECKOM
bu6mmorexa [IOK
5 MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1
https://m.edsoo.ru/65c6b106
CTEPEOMETPHH U CIEACTBUS U3 HUX
ITousiTne 06 aKCMOMATUYECKOM
bu6nmoreka [JOK
6 MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

https://m.edsoo.ru/258{c245
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[TapayienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

7 rapajuieJbHbIe NPSIMbIE B brbmmorexa LIOK
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapAJUIEIIBHOCTD TPEX
MPSAMBIX
ITonsaTHA: nepecekaromuecs
8 IIJIOCKOCTH, MEepeceKaroluecs mpsamas brbmmorexa LIOK
https://m.edsoo.ru/db685¢73
U IIJIOCKOCTh
[TapamienpHOCTH NPSIMBIX U
9 IJIOCKOCTEM B MTPOCTPAHCTBE: bubnuorexa [JOK
[TapaitenbHOCTH IPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
B3anMHOe pacnionoxeHue npsMbIx B
10 IIPOCTPAHCTBE: MepeceKaroIuecs, bubnuoreka [IOK
rapajulelIbHbIE U CKPEIMBAIOIIUECs https://m.edsoo.ru/1a2520f6
psiMble
1 VYTIubl ¢ COHanpaBlIeHHBIMU bubnmnoreka [JOK
CTOpPOHAMU https://m.edsoo.ru/9f4071b9
12 Yron Mexay npssMbIMHU B bubnuotexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
13 Yron Mexay npsmMbIMHU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
14 ITapannenpHOCTb MIOCKOCTEM: bubnuoreka [IOK
apajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
N . bubnmoreka [JOK
15 CaolicTBa napamieibHbIX INIOCKOCTEN

https://m.edsoo.ru/e504d656
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[Ipocreiimume npocTpaHCTBEHHbIE

bubmuoreka [JOK

16 (urypb Ha IIOCKOCTH: TETParp, https://m.edsoo.ru/4a28dc02
KyO, mapajieenure/
3HAKOMCTBO C MHOI'OI'PaHHUKaMH,

17 n300pa’keHrue MHOTOTPAaHHUKOB Ha bubmmorexa [IOK
pHUCYHKaXx, Ha MPOECKIMOHHBIX https://m.edsoo.ru/a63959%ed
yepTexkax
HauanbHubie cBenenus o kyoe u

18 ApaMuJIe, X pa3BEPTKU U MOJIEIH. bubmmorexa LIOK

https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB
HavanwsHbie cBeneHus o kyoe u
19 MUPAMUJE, X Pa3BEPTKU U MOJCIIH. bubmorexa LHOK
https://m.edsoo.ru/3d8fd32
CeueHust MHOTOIPaHHUKOB
. bubmuorexa [JOK
20 Hoctpoerite ceterinit https://m.edsoo.ru/1d434d0f
. bubmuorexa [JOK

21 Hoctpoettite ceuerit https://m.edsoo.ru/ec26fe5d
KonrtponbHas pabora no teme

” "[IpsiMbl€ U TUIOCKOCTH B bubnuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"

[leprieHAMKYIAPHOCTD MPSAMOU U
23 HJI(I;JCKOCTI/I:};epl;eHz[HKyIJ)mpHLIe bubmmorexa LIOK
https://m.edsoo.ru/b19f6asd
MpsiMbI€ B IPOCTPAHCTBE

24 [IpsiMble apaienbHele U bubnnoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95

75 [IpsimMble mapaenbHble U bubnnorexa [JOK

NEPHNCHANKYJIIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/ba545966



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/a63959ed
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26 [Ipu3Hak nepneHmKyIsIpHOCTH bubmumorexa [IOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHauKyISIpHOCTH bubnuoreka [IOK
MPAMON U TIIOCKOCTH https://m.edsoo0.ru/79165d15
)8 Teopema o npsmoi bubnmoreka [JOK
MEePIEeHANKYIISPHOMN TIJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmmorexa [IOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHANKYISIPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKymsip U HAKIOHHBIE!
31 a(iTOHiI/IGYOT EO‘{KI/I JI0 TIOCKOCTH bubmorexa HOK
p - ’ https://m.edsoo.ru/33c477d3
paccTostHue OT MPSAMOM J0 MIIOCKOCTH
[lepnienuKymnsip 1 HAKJIOHHBIE:
32 a(iTOHHI/IeYOT EO‘{KI/I 0 TUIOCKOCTH bubmorexa LHOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
[TepnienquKymnsip 1 HAKJIOHHBIE:
33 aCI::TOSIHI/IGYOT EO‘IKI/I JIO TNIOCKOCTH bubmorexa HOK
p g ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
34 aCI::TOSIHI/IGYOT EO‘IKI/I 0 TJIOCKOCTH bubmmorexa [IOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOM JI0 TIIOCKOCTH
35 Teopema o TpEX neprneHAnKyJIIpax bubmmorexa [TOK
P P PHCHIHKY AP https://m.edsoo.ru/e4972cdc
36 Teopema o TpEX neprneHANKyJIIpax bubmmorexa [TOK
PEMa 0 Tpex TIEpHEHAMIEY AP https://m.edsoo.ru/52188a7d
. bubnmuotexa [JOK
37 Teopema o0 TpEX NEpHEHANKYISIPAX

https://m.edsoo0.ru/91246736
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VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY

bubmuorexa [JOK

38
NPAMOU U TJIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4

39 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil bubnuoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

40 JIByTpaHHBIN yroJI, TUHEHHBIN YTroi bubnmoreka [JOK
JIBYyTPAHHOT'O yTJIa https://m.edsoo.ru/c7c777ed
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:

41 1 IESHaK neyneg HUKYJISIPHOCTH JIBYX bubmmorexa [IOK

p up Ry AP By https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[TeprieHAMKYIAPHOCTD MIOCKOCTEM:
42 I Esﬁax neynellz WKYJISIPHOCTH JIBYX bubmmorexa [TOK
p Vp FHIYIBIP By https://m.edsoo.ru/ed9e2a8e
TIJIOCKOCTEH
[lepneHuKyASIPHOCTD IJIOCKOCTEH:
43 IpHU3HAK NEPIEHANKYIIPHOCTH IBYX bubmorexa LIOK
p Vp yp M https://m.edsoo.ru/ba75dc57
TIJIOCKOCTEH
KonTponbHas pabota mo Temam

44 "[lepneHIMKYIAPHOCTD NPSAMBIX U bubnuoreka [IOK
mIockocTeil" u "YTibl Mexay https://m.edso0.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMU"

45 [Tapamtenenunesn, NpsAMOyTroJIbHbBIN bubnnoreka [JOK
MapaJuieenuIlel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHTHI MHOTOTPaHHUKA,

46 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LHOK

Y i https://m.edsoo.ru/2d24873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKA
47 [Ipu3ma: n-yronpHas npu3Ma; rpaHu bubnnorexa [JOK

1 OCHOBAHUA IMMPU3MBI; IIpsAMas 1

https://m.edsoo.ru/b4ad63ad
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HAaKJIOHHAsA IMPHU3MBbI; OoKkoBas U
IIOJIHAA MMOBEPXHOCTD ITPU3MBIL

48

[Tnouianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOMIA/(b OCHOBAaHUH,
TeopeMa 0 OOKOBOI TOBEPXHOCTHU
MPSAMOU MPU3MBbI

bubmuorexa [JOK
https://m.edsoo.ru/37d84157

49

[Mupamuza: n-yroipHas mupammia,
IpaHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTh
UpaMHU/Ibl; IPABUIIbHAS U YCCUEHHAS
nupaMuIa

bu6mmorexa [IOK
https://m.edsoo.ru/fblcd0as

50

[Inomanp 60KOBOIM OBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHON
MMpaMHM/JIbl, TEOpEMa O IUIOIIA U
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
MUPaMUIbI

bu6mmoreka [IOK
https://m.edsoo.ru/5603e30b

51

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TVIOCKOCTH. DJIEMEHTBI
CUMMETpUU B TUPAMUIAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

[IpaBuiIbHBIE MHOTOTPAaHHUKH:
MOHSTHE MPaBUIHHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS TIpU3Ma
U MpaBUJIbHAS MUPaMU/JIA;
NpaBUJIbHAS TPEYTOJIbHAS MHUpaMUIa
Y TIPAaBUIIbHBINA TETpa’Ip; Kyo

bu6mmorexa [IOK
https://m.edso00.ru/074c8865



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/b9e777d9
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IIpencrasnenue o MpaBUIBHBIX

bubmuoreka [JOK

53 MHOTOIpRHHHKAX: OKTadIp, https://m.edsoo.ru/a0fddsbf
JOJICKadAp U UKOCAdIP.
Beruuciienue ajeMeHTOB
54 MHOT'OTPaHHUKOB: p&Opa, JuaroHaIn buommorexa LIOK
p - bebpa, ’ https://m.edsoo.ru/6¢cdbecef
YTIIBI
55 KontposbHas paboTa mo teme bubnnoreka [HOK
"MHororpaHHuKu" https://m.edsoo.ru/a95{5c04
N bubmuorexa [JOK
56 IT 6 00
ORATHE Ob 0DBEME https://m.edsoo.ru/7ad0020b
bubmuorexa [JOK
57 O0Bé
DEM ITHPAMIILET https://m.eds00.ru/235171b3
bubmuorexa [JOK
58 O0Bé
DEM [THPAMIAH https://m.edsoo.ru/f47dfefd
" bubnuorexa [JOK
59 06
BEM LPaMHIIBI https://m.edsoo.ru/79¢10312
bu6mmoreka [IOK
60 O6Bé
BEM TTHpaMUIB! https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O6Bé
BEM TIPH3MBT https://m.edso00.ru/79853608
N bubmuorexa [JOK
62 06
PEM TIPHIMBT https://m.edsoo0.ru/1e053890
N bubmuorexa [JOK
63 OOBEM mpu3MbI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora no Teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpenHue, 0600IIEHNE bubnuotexa [JOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/098bedad
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[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALs 3HAHUM.
Breluncienue pacCcTosHUAN: MEXIY

66 BYyMsI TOYKaMH, OT TOYKH JIO 1 bubmorexa LIOK
By . ’ A https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,

MEXy CKPEIIUBAIOITUMUCS

MPSAMBIMU

bu6mmorexa [IOK
67 n 3 1 1
TOTOBA KOHTPOTLHAL pabota https://m.edsoo.ru/b9146bc0

[ToBTOpeHME, 06001IEeHNE

CHCTEMAaTH3alMsl 3HAHMIA.

Boruncnenue yrioB: Mexy
68 CKpeIIMBAIOIIMMHUCS IPSIMBIMH 1 bubmorexa LIOK

pett Hlv p ’ https://m.edsoo.ru/56765¢8b

MEX1y TIPSIMOH U IMIIOCKOCTHIO,

JBYTPAHHBIX YTIIOB, YTIIOB MEKIY

IIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME

IMOYPOYHOE NJIAHUPOBAHME
11 KJIACC
KosmuecTBo yacoB Hdara
Ne n/m Tema ypoka DJIeKTPOHHBbIE
Bcero | Kontpoasnsbie | IlpakTuueckue | H3yUeHHs
uugposbie
padoThI padoThI



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

o0pa3oBaTe/ibHbIE
pecypchl

Hunuuapudeckast MOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTH, OCh

UMIMHIPUYECKON TTOBEPXHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/6054b8c1

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTH, OCh

HAJIUHIPHYECCKON MTOBEPXHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/6054b8c1

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yIolas u OCh;
Iomaas OOKOBOU M IOJHOM
MTOBEPXHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/188{6216

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U OCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/188{6216

N3o0paxkenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka muuHapa.
Ceuenust nunuHApa (MIIOCKOCTHIO,
napajienbHON Uiu
MEPIEeHIUKYISIPHON OCH
IHH]IPA)

bu6mmoreka [IOK
https://m.edsoo.ru/016e25eb

N3o0paxkenue muimHaIpa HA
IUIOCKOCTH. Pa3BépTka nunuHapa.
Ceuenns muuHApA (TIOCKOCTHIO,
napajuieIbHON Win

bu6mmorexa [IOK
https://m.edsoo.ru/016e25¢eb
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NEePIEHIUKYIISIPHON OCU
HUAJTUHIPA)

Konnueckas noBEpXHOCTb,
o0pa3yronme KOHUIeCKOn

bubmuorexa [JOK

7
IIOBEPXHOCTH, OCH U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MMOBEPXHOCTH
Konnueckas noBEpXHOCTB,

2 o0pa3yromme KOHUIeCKOn bubnnoreka [JOK
IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepinHa,

9 o0pa3yrolas 1 0Ch; IJIOMIA/Ib bubmmorexa [JOK

pasy . L https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJIHOW TOBEPXHOCTH
Konyc: ocHoBaHue u BepllInHAa,
10 o0pasyromias u och, IUIOMAIb Bubmorexa ITOK
pasy . L https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHON MOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3yromue u
11 BBICOTA; OCHOBaIzI/IH u gOKzBa}I bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIme u
12 BBICOTA; OCHOBaIZI/IH u gOKzBa}I bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3006paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
13 Ceuenus KoHyca (IUIOCKOCTBIO, bubanorexka [JOK

napajieIbHOM OCHOBaHHIO, U
IUIOCKOCTBIO, IPOXOsIei uepes
BEPIINHY)

https://m.edsoo.ru/Obdelbe8
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N300pakeHre KoHyca Ha
wiockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (IUIOCKOCTHIO,

bubmuorexa [JOK

14 MapasieIbHONH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOASILEH uepe3
BEPILHHY)
Cdepa n map: nieaTp, paguyc,

15 ,Z[I/(Ilzll\feTp; nnlc))mam) ioll)serZIOCTI/I buGnnorexa LIOK

https://m.edsoo.ru/0341bc2b

chepsl
Cdepa u map: neHTp, paauyc,

16 ,Z[I/(Il;.l\feTp; HJ'IF())H_[a,HB ioll)serZIOCTI/I bubmorexa LHOK

https://m.edsoo.ru/0341bc2b

chepsl
BsanmHuoe pacrionoxxenue chepsl u

17 IJTOCKOCTH; KacaTenbHas bu6mmorexa [IOK
IJIOCKOCTH K cepe; Mmiomas https://m.edsoo.ru/bed12a43
cepsl
B3aumnoe pacnonoxenue chepsl U

13 IJTOCKOCTH; KacaTebHast bu6mmorexa [IOK
MIJIOCKOCTH K cepe; miomaas https://m.edsoo.ru/bed12a43
cepsl

19 N3oOpakenue cdepsl, mapa Ha bubnmnorexa [JOK
mmockocTu. CeueHus mapa https://m.edsoo.ru/be 1572

20 N306pakenue coepsl, 1apa Ha bubnuoreka [IOK
mockocTd. CeueHus mapa https://m.edsoo.ru/be 1572

)1 KomOuHnanus ten BpameHus u bubanorexka [JOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl0e5

” KomOunanms Ten BparieHus u bu6nmoreka [JOK

MHOT'OIrpaHHUKOB

https://m.edsoo.ru/3cefl0e5
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MHoOrorpanHuK, OIMCaHHBIA OKOJIO
cdepsr; cdepa, BnucaHHAs B

bubmuorexa [JOK

23
MHOT'OIPaHHUK UJIU B TEIIO https://m.edso0.ru/0b136158
BpaIicHus
MHoOrorpasHuk, OIMCaHHBIA OKOJIO
24 cdepsl; cdepa, BnucaHHAs B bubnmoreka [JOK
MHOT'OIPaHHUK UJIU B TEIIO https://m.eds00.ru/0b136158
BpaIicHus
’5 [Tonsitue 06 00BéMe. OCHOBHBIC bu6mmoreka [IOK
CBOMCTBa 00BEMOB TEJ https://m.edso00.ru/26a03fb7
26 [Tonsitue 06 00BéMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB TEJ https://m.edsoo.ru/26a03fb7
bubmuorexa [JOK
27 O0Be
BEM 11apa 1 ILIOMAE, Chepe! https://m.edsoo.ru/d189bde2
bubmuorexa [JOK
28 O0Be
&M 1apa 1 ILIOWAAL Chephl https://m.edsoo.ru/d189bde2
N bubnuotexa [JOK
29 06
BEM [HIMHIPA, KOHYCa https://m.edso0.ru/5513d87b
bu6mmorexa [IOK
30 &
O6bEM LUIHHPE, KOHYCA https://m.edsoo.ru/5513d87b
bu6mmoreka [IOK
31 OO0BéM mUIMHApPa, KOHyca
i P 4 https://m.edsoo.ru/5513d87b
[Tomo6HbIe Tena B MPOCTPAHCTBE.
1 COOTHOILIEHUS MEXKTY TUIOMIAIIMHU bubnmoreka [JOK
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/810cfleb
MMOIO0HBIX TEIT
3 [TooOHBIE TENa B TPOCTPAHCTBE. bubnnorexa [JOK

CooTHomICHHS MCKAY IUIoIaAaMU

https://m.edsoo.ru/810cfleb
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MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
CooTHoI1IeHUs MCXKAY IIoIaaiaMu

bubmuorexa [JOK

34
MOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOIOOHBIX Te
35 KonrponsHas pabora mo remam bubnuoreka [IOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab
16 BekTop Ha m0oCKOCTH U B bubnnoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
17 BexTop Ha M10CcKOCTH U B bubnnorexa [HOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
38 Ci10’keHy€e U BBIYUTAHUE BEKTOPOB bubmmorexa LHOK
p hitps://m.edsoo.ru/23f4f089
39 CI10’keH€e U BEIYUTAaHUE BEKTOPOB bubmmorera [TOK
p https://m.edsoo.ru/23{4f089
40 CI10’keHY€e U BEIYUTAaHUE BEKTOPOB bubmnorexa [IOK
p https://m.edsoo.ru/23{4f089
41 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubmorexa LOK
p https://m.edsoo.ru/dee379¢b
bu6mmoreka [JOK
42 v
MHOYMCHUE BEKTOp Ha HUCIIO https://m.edsoo.ru/dee379¢b
bu6mmorexa [IOK
43 VYMHOXKEHHE BEKTOpa Ha YHCIIO
MHOMCHHE BEKTOpa Ha HHCT https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
bu6mmorexa [IOK
44 HEKOMILJIAHAPHBIM BEKTOPAM.

HpaBI/IJ'IO napajjiejacnuicaa

https://m.edsoo.ru/a28fd74e
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Pasnosxenne BekTopa 1o TpéM

bubmuorexa [JOK

45 HEKOMIUIAaHAPHBIM BEKTOPAM.
p p https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemienue 3ama4, CBSI3aHHBIX C
46 OpUMEHEHUEM OPABUII NEHCTBUI C Bubmiorexa HOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
Pemenue 3ama4, CBSI3aHHBIX C
47 OpUMEHEHHUEM OPABUJI NEHCTBUH C Bubmiorexa LHOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
[IpsiMmoyronbHas cucreMa
KOOPIMHAT B IIPOCTPAHCTBE.
48 Koop UHATBI BIG):KTopa Bubmiorexa HOK
PA . pa- https://m.edsoo.ru/48db7058
[Ipocreiimme 3aga4uu B
KOOpJMHATAX
[IpsiMmoyronbHas cucrema
KOODPIMHAT B IIPOCTPAHCTBE.
49 Koole WHATBI BiKTOpa Bubmiorexa [HOK
PA . pa- https://m.edsoo.ru/48db7058
[Ipocreiimme 3aga4uu B
KOOpJMHATAX
YToi1 MEXIy BEKTOPaMHU.
50 Cxans Ho:}l; omBIe) eHue Bubmiorexa HOK
P p A https://m.edsoo.ru/725effc4
BEKTOPOB
VYT01 MeXay BEKTOPaAMHU.
51 Ckans HOC};I 01/13BIe) eHHe Bubmiorexa HOK
P p s https://m.edsoo.ru/725effc4
BEKTOPOB
VT01 MeXay BEKTOPaAMHU.
Y P bu6mmorexa [IOK
52 CkansipHO€E IPOU3BEIEHUE

BEKTOPOB

https://m.edsoo.ru/725effc4
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Brluucienue yrioB Mexuay

bubmuorexa [JOK

53
NPSAMBIMUA U IIIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
54 Brrunciienue yriioB Mexay bubnunoreka [HOK
MPSAMBIMU U INIOCKOCTAMU https://m.edsoo.ru/8efbe78e
55 Brrunciienue yrioB Mexmy bubmuorexa [JOK
MPSIMBIMH ¥ THTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KoopayuHaTHO-BEKTOPHBINA METO
56 1} I/Ip eIICHUN reOMef MYECKUX bubmmorexa LIOK
PP P https://m.edsoo.ru/d3alfe30
3aa4y
KoopanHaTHO-BEKTOPHBIN METO
57 MIPY PELIEHUH T€OMETPUYECKUX bubmorexa LHOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
KoopaunaTtHO-BEKTOPHBINA METO.
58 I} I/Ip CHICHUHN FGOMe’f WYECKHUX bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
KonTponbHas pabota mo Teme
59 "BeKTOpEI 1 KOOPANHATEL B bubmmorexa [IOK
p " P https://m.edsoo.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpEeHue, 06001IeHNE 1
60 cucTeMaTu3alus 3HaHu. bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PaKTHI, https://m.edsoo.ru/1780basd
TEOPEMBI Kypca TUTaHUMETPUHI
[ToBTOpeHue, 06001IeHNE 1
61 CUCTEMaTHU3allUs 3HAHUM. bubnmoreka [JOK
OcHoBHbBIE QUTYpPBI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUTaHUMETPUHI
6 IToBTOpenue, 0000IIEHNE U bubmmoreka [IOK

CHCTeMaTHu3alus 3HaHUH.

https://m.edsoo.ru/078cd184
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OcHoBHbBIE QUTYPBI, (HaKTH,
TEOpEMBI Kypca INITaHUMETPUH

[ToBTOpeHUEe, 0600IICHNE 1

63 CUCTEMaTHU3aIMs 3HAHUM. ) bubnmoreka [JOK
OcHoBHBIE QUTYPBI, (HAKTHI, https://m.edsoo.ru/078cd184
TEOpEeMbI Kypca IUTaHUMETPHH
[ToBTOpeHUE, 0600IICHNE 1

64 cHUCTeMaTH3alvs 3HaHUK. 3a1aun | bubmuorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHUE, 0600IICHNE 1

65 cHUCTeMaTHu3alvs 3HaHuK. 3a1aun | bubmuorexa [JOK
IUITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHME, 0000IIEHNE 1

66 cHUCTeMaTH3aIis 3HaHUH. | bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PaKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU

bu6nmoreka [JOK

67 WroroBas koHTpoJsibHAs paboTa 1 hitps-//m.cdsoo.ru/ec24dfe?

68 [ToBTOpenue, 0600IIEeHNE U | bubnmnorexa [JOK
CHCTEMAaTHU3allUs 3HAHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

VYueonuk: ['eomerpus mis yuanuxcs 10-11 ki1, o0mieo0pa3oBaTenbHBIX YUPEKISHUN
/JI.C.AtanacsH. - M.: [Ipocsemenue, 2021.

METOANYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA

1. 3us. b.I'. lunaktuueckue marepuaisl o reomerpuu st 10 kinacca. — M.
[Ipocsemenue, 2021.

2. 8.I'mazkoB IO.A., Oquna U.N., byty3os B.®. Pabouas Tetpaas mo reometpuu 1 10
kiacca. — M.: [Ipocsemienue, 2021.

3. 9.3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3agauu no reomerpuu 15 7 — 11 kiaccos.
— M.: [Ipocemenue, 2021.

4. 10. Caaxsan C.M., byry3oB B.®. U3yuyenue reomerpun B 10 — 11 xnaccax:
Meroanueckue pekoMeHaanuu K yaeonuky. Kuura mis yaurens. — M.: [Ipocsenienue,
2021.

5. 11. Kucenes A.Il. Dnemenrapnas reomerpus. — M.: IIpoceemenue, 1980.

6. 12. IToypounslie pa3zpaboTtku mo reomerpuu 10 knace (quddepeHnnpoBaHHbII TOIX0.T)
— 000 «BAKO», 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

v' ®enepanbubiii mopran «Poccuiickoe oopazoBanue» http:/ www.edu.ru

v Poccuiickuii opTai OTKpbIToro oopasosanus http://www.openet.edu.ru

V' http://vaklass.ru — SIKmacc. [lupposoit o6pazoBaresbHblii pecypc. MTHHOBAIMOHHBIIH
00pa3zoBaTeNbHBI HHTEPHET-PECYPC.

v MenepaibHbIii IEHTP HHPOPMAIIMOHHO-00Pa30BaTENBHBIX PECYPCOB
http://fcior.edu.ru

v EnuHast KOJUIEKIHsS IU(PPOBBIX 00pa3oBaTelIbHBIX PECYPCOB

http://schoolcollection.edu.ru

http://resh.edu.ru

Most mikona https://myschool.edu.ru/

JlokyMeHTaus, paboyre MaTepHualsl Uil yauTens MmareMatuku www.it-n.ru_"CeTb

TBOPYECKHUX yuuTenen"

v OtkpeiThiii 6ank EI'D 2023 r: https://base.mathege.ru/

ANANIN
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