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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOnoro xkypca «I'eomerpusi» 6azoBoro ypoBHs it ooyqaromuxcs 10 —11 knaccos
pa3paboraHa Ha ocHOBe DenepaqbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHETOo
obmero oOpa3oBaHMs, C Y4Y4ETOM COBPEMEHHBIX MHPOBBIX TPEeOOBAaHUH, TMPENBABIIEMBIX K
MaTeMaTH4ecKOMy OOpa30BaHUIO, M TPAJUIMK POCCHHCKOro oOpa3oBaHus. Peamm3anms mporpaMmsl
o0ecrieynBaeT OBJIAJICHNE KIFOYEBBIMH KOMIIETCHIIUSMH, COCTABIISIFOIIMMHI OCHOBY IS CAMOPa3BUTHS U
HETIPEPBIBHOTO 00pa30BaHMsA, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO M MO3HABATEIbHOTO
Pa3BUTHSI TMYHOCTH O0YYAOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOrO Kypca T€OMETPMH Ha YPOBHE CpeIHEero ooOmero oOpa3oBaHHsi OO0YCIOBICHA
MIPAKTUYECKOH 3HAYUMOCTBIO METANPEJAMETHBIX W IMPEIMETHBIX PE3yJIbTaTOB OOYYCHHS I'EOMETPHUHU B
HAmpaBJICHUW  JIMYHOCTHOTO  pPa3BUTHSA  oOywarommxcs, (GOpMUpPOBaHHS  (PYHKIIMOHAIBHON
MaTEeMaTHYECKOH T'PaMOTHOCTH, M3yYeHHUs IPYIHMX Y4YeOHBIX JUCIMIUIMH. Pa3BuTHE y 0OyYarOIIMXCS
MPABWIBHBIX TIPEJCTABICHUNA O CYIIHOCTH U TPOUCXOXKICHUM T€OMETPUUYECKUX aOCTpaKIui,
COOTHOIICHUH PEAIbHOTO M HJICATBHOI0, XapaKTepe OTPAKCHUS MAaTeMaTHYECKOW HAyKOW SIBJICHUU H
MPOILIECCOB PEATLHOTO MHUpPA, MECTe TISOMETPUU B CHCTEME HAyK M POJIM MaTEeMAaTHYECKOTO
MOJICJIUPOBAaHUS B HAyYHOM IIO3HAHMM W B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHMIO HAYYHOI'O
MHUPOBO33PCHUS YUAIIUXCS, & TAK)KE KAUYECTB MBIIIUICHHU S, HECOOXOUMBIX JIJIS /IalITAI[UH B COBPEMEHHOM
oO1LecTse.

I'eomeTpus sBnseTcs oqHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CpeHEro ooimiero oOpa3zoBaHus,
TakK Kak 00ecreuynBaeT BO3MOKHOCTh M3yUEHUsI KaK JUCIMILINH €CTECTBEHHO-HAYUYHON HAIIPABJICHHOCTH,
TaK U TYMaHUTapHOM.

Jlornueckoe wMbinieHue, GOpMHpPyEeMOe MPU U3YYEHUH OOYHAIONIUMUCS TOHSTUHHBIX OCHOB
TrE€OMETPUH U TOCTPOCHUH LEMOYKH JJOTHUECKUX YTBEPKICHUHN B XOJI€ PEIICHUS TeOMETPUIECKHX 3a1a4,
YMEHHUE BBIJIBUTATh W OMPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YIOTCS MPHU PEIICHUU 3a7ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpHEeHTHUPOBATHCA B TMPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX O0OIACTIX
NesITeNIbHOCTH yesioBeka. OpHUeHTalus 4eJI0BeKa BO BpEMEHH U IPOCTPAHCTBE — HEOOXOJUMOE yCIIOBUE
€ro COIMANBHOTO OBITHS, (popMa OTpaKeHHs] OKPY>KAIOLIEr0 MHpPA, YCIOBHE YCIEUIHOTO MO3HAHUS U
aKTUBHOTO TMpeoOpa3oBaHus JEUCTBUTENBHOCTH. OmnepupoBaHrue TMPOCTPAHCTBEHHBIMU O0pa3zaMu
00BEIMHSIET pa3Hble BUIBI yUeOHON U TPYAOBOHM JEATEILHOCTH, SBISIETCS OJHUM U3 MPO(HEeCcCHOHATBHO
BOKHBIX KaueCTB, MOJTOMY akKTyajbHa 3a7ada (pOpMHUPOBaHUS y OOYYArONIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHHS] KaK Pa3HOBHIHOCTH OOPA3HOTO MBIIUICHUS — CYIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUYECKOU IESITEIbHOCTH 110 MHOTUM HANPABIEHUSM.

Ilenp ocBoeHust mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4YeHHS —
0011e00pazoBarebHOE U OOIIEKYITYPHOE PAa3BUTHE O00YUAIOIIUXCS Yepe3 o0ecreyeHue BO3MOKHOCTH
MPUOOPETEHUS U UCTIONIb30BaHUSI CHCTEMAaTHUYECKUX TEOMETPUUECKUX 3HAHUHN U IEHCTBHH, cieln(pUIHBIX
reoMETpruHr, BOSMOXKXHOCTH YCIICIIHOT'O ITPOAOIPKCHH A O6p330BaHI/I${ 10 CIICNUAJIBHOCTSAM, HE CBA3aHHBIM
C MPUKIIATHBIM UCTIOJTH30BAaHUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE NpeAHa3HA4YeHa i OOy4yaroIIMXCsl CpenHei
IIKOJIbI, HE MCTIBITHIBABIINX 3HAUUTENBHBIX 3aTPYJHEHUI Ha YpPOBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs.
Taxum o0pa3oM, oOyuaromniuecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMaTHUYECKUE YMEHHS,
CBSI3aHHBIE CO CHEIM(UKOI reoMeTpuH U HeoOXOJUMBIE JIJIsl )KU3HU B COBpeMeHHOM ob1ectBe. Kpome
3TOr0, OHU UMEIOT BO3MOYKHOCTh M3YUHUTh F€OMETpHIo OoJiee Tiy0oKo, ecly B JalbHEeHIIeM BO3HUKHET
HE0OXOJUMOCTh B FTEOMETPUUECKUX 3HAHUSAX B MPO(ecCHOHATBHOM 1eATeIbHOCTH.



I[OCTI/I)KCHI/IC [CJIM OCBOCHUSA MMPOrpaMMbI OGGCHG‘-II/IBaeTCSI PCHICHHUEM COOTBCTCTBYIOIIUX 3a/1ay.
[IpuopureTHpIMU 3aadaMu OCBOCHHS Kypca «l'eomerpum» Ha 6azoBoM ypoBHe B 10—11 kmaccax
ABJIAKOTCA:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOW KyJBTYPHl M OCO3HAHHE €&
B3aWUMOCBA3U C OKPYXKAOIIUM MHUPOM;

e (QopmMupoBaHUE MPEACTABICHUS O MHOTOTPAHHHWKAX M TeJlaX BpallleHUs KaK O BaKHEHIINX
MaTEMAaTUYCCKHUX MOACIIAX, ITIO3BOIAIONIUX OIIUCHIBATh M U3YYaTh PA3HBIC SABJICHUA OKPYXXAIOLIETO
MHpA;

e (GopMHpOBaHWE YMEHHS pacro3HaBaTb Ha 4YepTek,axX, MOJCIAX U B pPEaJTbHOM MHpPE
MHOT'OI'paHHUKHU U TCJIa BPpallICHU A,

(] OBJIAACHUC METOJaMH PCHICHUA 3aJad Ha IMOCTPOCHHUS Ha I/I306pa)I(CHI/I$IX MMPOCTPAHCTBCHHBIX
uryp;

(] (bOpMI/IpOBaHI/Ie YMCHHUA OINCPUPOBATH OCHOBHBIMHU IIOHATUSAMH O MHOI'OTpaHHHKaX M TElax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

(] OBJIAACHUEC aJITOPUTMaMU PCUHICHUSA OCHOBHBIX THUIIOB 3a/1a4, (bOpMI/IpOBaHI/IC YMCHUA IPOBOJUTH
HCCJIOXKXHBIC TOKA3aTCIIbHBIC PACCYKACHHA B XO04C PCIICHUA CTCPCOMCTPUYCCKUX 3a1a1 U 3a/1a4d €
IMPAKTUICCKUM COACPIKAHUCM

e Ppa3BUTHE HHTEIUICKTYAJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs, MO3HABATEIBHON
AKTHUBHOCTH, HCCIICAOBATCIbCKUX YMCHI/II‘/'I, KPUTHYHOCTH MBIIIJICHUS

e (QopmupoBaHue (GYyHKIIMOHATHHOW TPAMOTHOCTH, pPEJICBAHTHONH TIEOMETPUU: YMEHUE
PacCiio3HaBaThb HPOABJICHUA TCOMCTPUICCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B PCAJIbHBIX
KU3HEHHBIX CHUTyallUAX U IMpU M3YyUYEHUU JAPYTUX YUEOHBIX NPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeﬁ, Q)OpMyHHpOBaTB HX Ha A3BIKC I'COMCTPHH M CO31daBaTb
reoOMCTPpUICCKUC MOJCIH, HNPUMCHATH OCBOEHHBIN FeOMeTpI/I‘-IeCKI/Iﬁ amnmnapar ajid pCuICHUA
MMPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1a4, UHTCPIPETUPOBAT U OUCHUBATD ITOJIYUCHHBIC PE3YJIbTAThHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO MMPOTPAMMBI SBJISIETCS BKIIFOUEHHE B KypC CTEPEOMETPUHN B HavYase
€ro W3y4eHHUs 3a/ay, pellaeMbIX Ha YpPOBHE WHTYMTHBHOTO MO3HAHUS, W OMpENeiIEHHBIM 00pa3oM
OpraHu3oBaHHas padoTa HajJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJHUPYET MPOTEKAHWE HMHTYUTUBHBIX IIPOLECCOB, MOTHUBUPYET K JajbHEHLIEMY
W3YUYEHUIO NpeaMETA.

HpeHHOqTeHI/Ie OTI[aéTCﬂ HarisiIHO-KOHCTPYKTUBHOMY METOAY O6y‘~I€HI/I$I, TO €CTb TCOPECTUUCCKHEC
3HAHUSA MMEIT B CBOEH OCHOBE UYyBCTBEHHOCTH MPEIMETHO-TIPAKTHUECKON NesTeNbHOCTH. Pa3BuTune
IIPOCTPAHCTBEHHBIX MPEJICTABICHUN Y yYallUXCs B Kypce CTEPEOMETPHUM ITPOBOJIUTCA 3a CUET PEIICHUS
3a/lady Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpPa30B W 3a/Jay Ha OINEPHPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a MPOBOIUTCS C OMOPOW Ha HAIISIIHOCTh, a ONEpUpPOBaHUE OOpPa3oM — B
YCIOBUSX OTBJICUEHUS OT HATJSIHOCTH, MBICIIEHHOTO H3MEHEHUS €r0 UCXOHOTO COACPIKAHMS.

OcHoBHbIE conepkarenbHble TUHUH Kypca «'eomerpun» B 10—11 kmaccax: «MHOTOrpaHHUKNY,
((prlMI)IC U TIIJIOCKOCTH B IIPOCTPAHCTBEC), «Tena BpaliCHus1», ((BCKTOpI)I U KOOPpAWHATBI B
mpocTpancTBe». POpMUpPOBaHUE JTOTHYECKIX YMEHUHN pacrpeieNiseTcss He TOIbKO MO COJAepKATeIbHBIM
JIUHUSAM, HO U 10 ToJIaM 00y4YeHHsl Ha yPOBHE CPEAHETO 00Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHHs paboueit
MIPOrpaMMbl, pacHpeleN€HHbBIM 1O rojaM oOydeHHus, CTPYKTYpHUpPOBaHO TaKUM 00pa3oM, 4YTOObI
OBJIAZICHUE TE€OMETPUUECKMMH TNOHATHAMHM M HAaBBIKAMHU OCYLIECTBIISJIOCH IIOCIENOBAaTENbHO MU
MOCTYNaTeNIbHO, C COOJIIOJIEHHEM NMPUHIUIA [TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOYAIHCH B
O0IIIyI0 CHCTEMY T'€OMETPUYECKUX TMPe/ICTaBICHUH 00ydJaronuxcs, paciupss U yriayomnss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1IJIAHE

Ha n3yuenue reomerpum orBoauTed 2 yaca B Heqento B 10 kitacce m 1 gac B Henento B 11 kitacee,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTEPEOMETpHH. Touka, mpsmasi, MIOCKOCTb, MPOCTpaHcTBO. [loHsATHE 00
aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3aumHOe pacrnonokeHue NpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOIIMECS, IApAJICIbHBIE U
CKpeluBaomuecs npsamele. [lapannenbHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapaljIciIbHbIE
IIpsIMbIE B IIPOCTPAHCTBE; NAapPAJUIEIBHOCTD TPEX MPSAMBIX; MAPAJIIEIBHOCTD NPSIMOMN U IUIOCKOCTH. Y TJIbI
C COHAIIPABJICHHBIMU CTOPOHAMHU; YTOJI MEXKLy IPSIMBIMU B IPOCTpaHCTBE. [[apaiebHOCTh MII0CKOCTEN:
napajuleJibHble IJIOCKOCTH; CBOMCTBA HapajuleibHBIX IUIOocKOocTed. [Ipocreiimne npocTpaHCTBEHHbIE
(burypsl Ha IIIOCKOCTH: TETpa’Ip, KyO, mapajuiesenune; IoCTPOeHNE CeYeHuH.

[lepneHIUKYISPHOCTh NPSAMOM M IUIOCKOCTU: IEPIEHIUKYJISIPHBIE IPSAMBIE B IPOCTPAHCTBE,
IIPSIMBIE [TAPAJUICIIbHBIE U NIEPIICHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH IIPSMOM U
IUIOCKOCTH, TEOpEMa O MPSMOM NEPHEHAUKYISPHON IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM M IUIOCKOCTBIO; JBYTPAHHBIM yTOJ, JUHEHHBIM yroa AByrpaHHoro yria. llepnenmukyisip u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKHM JI0 INIOCKOCTH, PACCTOSHHUE OT MPSIMOM 1O IJIOCKOCTH, NMPOEKLUS
¢burypsl Ha TMIOCKOCTh. llepmeHANKYISPHOCTh IJIOCKOCTEH: MPH3HAK NEPHEHIUKYISIPHOCTH JIBYX
iockocTeil. Teopema 0 TpEX meprneHauKyIsIpax.

MHOrorpaHHuKHa

[loHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA, BBIIYKIIbIE W HEBBITYKJIbIE
MHOT'OI'PaHHUKH; Pa3BEPTKA MHOIOTpaHHUKa. [Ipu3Ma: N-yrosnbHas pusma; rpaHd ¥ OCHOBAHUS IPU3MBI;
mpsiMasi ¥ HakKJIOHHAas IMpU3Mbl; OOKOBas W IIOJIHAas IOBEPXHOCTh NpusMbl. [lapamnenenunen,
IIPSAAMOYTOJIBHBIM IMapajulelienuIe] U ero cBoucrea. I[lupammpa: N-yronpHas nupamuga, rpaHd U
OCHOBaHUE MUPAMHU/Ibl; OOKOBAs U MOJIHAS IOBEPXHOCTh MTUPAMU/IbL; TPAaBUJIbHAS U yCeUEHHAsI TUPaMUIa.
OneMeHTbl nOpu3Mbl M nupamuabl. lIpaBUibHBIE MHOTOTPaHHMKHM: IIOHATHE  IPaBUJIBHOTO
MHOI'OTPaHHHUKA; IPaBUJIbHAS MPU3Ma U MPABWIBHAS MUPAMU/A; PABWIBHAs TPEYTOJIbHAS MUpamMuia u
NpaBUIIBHBIN TeTpasap; KyO. IlpeacraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, JOJEKa’3ap U
ukocadip. CedyeHus NpU3Mbl U TUPAMHUIBL.

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTHI
CUMMCTpPUH B IIUpaMUiaX, MapajuICJICIUIICAaX, [TPABUJIbHBIX MHOT'OI'PAHHUKAX.

Brluucienue »1€eMEHTOB MHOTOTPAHHHUKOB: pEOpa, mauaroHanu, yrisl. [lmomans OokoBoOM
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, IUIONIAh, OCHOBAHM, Teopema O OOKOBOI
MOBEPXHOCTU MpsAMON mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH IMPaBUIbHOMN
MUPaMHJIBI, TeopeMa O IUIoManu yced€HHoW mupamunisl. [lonstue 06 o0néme. OOBEM MUpaMUIBbL,
MPU3MBI.

[Tono6uble Tena B npoctpancTBe. COOTHOIIEHUS! MEXAY IJIOLAASIMH MOBEPXHOCTEH, 00BEMaMu
MOJIOOHBIX TE.

11 KJIACC

Tena Bpamenus



[unuaapudeckass  TOBEPXHOCTh,  00Opasylolue  IWIMHIPUYECKOW  TOBEPXHOCTH,  OCh
MAJTUHIPUYECKOW TMOBEpXHOCTU. [{unuHap: ocHOBaHMS W OOKOBas MOBEPXHOCTh, OOpasyiomias U OCh;
101 OOKOBOMW M TIOJTHON OBEPXHOCTH.

Konnueckasi moBepxHoCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM
noBepxHocTU. KoHyc: ocHOBaHMEe W BepliMHA, oOpasylomias M OCb; IUIOIIAAs, OOKOBOW M TOJHOMN
MMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIoIIre U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: eHTp, paguyc, IuaMeTp; IIoIaab MOBepXHOCTH cepsl. B3anmHoe pacnonoxenue
cdepbl U III0CKOCTH; KacaTeNlbHas MJI0CKOCTh K cdepe; miomaib cepsl.

N3o00paxkeHune Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka mUiIuHApa 1 KOHYca.

KomOuHnanmu Ten BpalieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO c(epsl;
cdepa, BIMCaHHAs B MHOIOI'PaHHMK, WJIM TEJIO BPAILICHHUSL.

[Tonstue 06 06bEMe. OcHOBHBIE CcBOMCTBA 00BEMOB Tell. Teopema 00 00BEME MPSAMOYTOIBLHOTO
napajuiesenunesaa u cieacTsus u3 He€. O0bpEM nuauHapa, konyca. O0bEM mapa u mwiouaab cepsl.

[TogoOHubIe Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXY IIOIMIAISIMH TTOBEPXHOCTEH, 00bEMaMK
OJIOOHBIX TEI.

Ceuenust muIMHApa (MapajuleIbHO M MEPIEHAMKYJSPHO OCH), CEYEHMsI KOHyca (IapajieiabHOe
OCHOBAHUIO U MPOXOIee Yepe3 BEPIINHY ), CEUSHHUSI 11apa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha miiockocTy U B ipocTpaHcTBe. ClI0)KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha 4yucio. Pa3noxeHue BeKTOpa Mo TpEM HEKOMILIaHApHbIM BekTopaM. IIpaBuio mapamnenenunena.
Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM MPABUII ACUCTBUM ¢ BeKTOpamu. [IpsMoyronbsHas cucrema
KoopauHaT B npoctpaHcTse. Koopaunare! Bektopa. IIpocTeiimue 3anaun B KOOpAMHATAX. YTOJI MEXIY
BekTopamu. CKaJIIpHOE IPOU3BEIEHNE BEKTOPOB. BhIunciieHne yIiioB MEXy MPSMBIMU U IJIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJ TP PELIEHUH T€OMETPUUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMBbI yueOHOT0 npeamera «MaTreMaTHKa» XapaKTepu3yITCs:

I'paiknanckoe BocnnuTanue:

c(OPMUPOBAHHOCTHIO I'PAXkJTAHCKON MO3UIUU 00YYaIOIIErocss KaKk akKTUBHOI'O U OTBETCTBEHHOIO
YJieHa POCCHUUCKOTro OOIecTBa, MPEACTAaBICHHEM O MaTeMAaTUYECKUX OCHOBaxX (yHKIMOHHPOBAHHS
Pa3IUYHBIX CTPYKTYP, ABJICHUH, POIETYP TPAXKIAHCKOTO 00111ecTBa (BBIOOPHI, OMIPOCHI U TIP.), YMEHHEM
B3aMMO/ICHICTBOBATD C COLIMATBLHBIMUA HHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKIMUSAMU U HA3HAYCHUEM.

IIarproTnyeckoe BOCIMTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON Tpa)JTaHCKOW HIEHTHUYHOCTH, YBaXXEHHUS K MPOIJIOMY U
HACTOSIIEMY POCCHUMCKOW MAaTeMaTUKH, HEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSM POCCUUCKUX
MAaTeMaTUKOB U POCCUHUCKON MaTEMATUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO ATUX JOCTUKEHUN B APYTUX

HayKax, TCXHOJIOTUAX, C(I)Can OKOHOMHUMKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA



OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTrO Hapojaa; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, 3TUYECKOr0 MOBEACHMS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTUKEHUU HAyKU U
JeSTEeIbHOCTBIO YUEHOTO; OCO3HAHMEM JINYHOTO BKJIaJIa B MOCTPOSHHE YCTOMYUBOTO OYIyIIEro.

IcTeTHYeCKOE BOCIUTAHUE:

OCTCTUYCCKUM OTHOIICHHUEM K MHPY, BKIIOYasd 3CTCTHUKY MATCMAaTHUYCCKUX SaKOHOMepHOCTeﬁ,
O6’beKTOB, 3aJa4, peHIeHHfI, paCCYX(HeHHﬁ; BOCIIPUUMYHUBOCTBIO K MAaTEMAaTUYCCKHUM acCIICKTaM
Pa3JINYHBIX BUAOB UCKYCCTBA.

duznyeckoe BoCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHATh MAaTeMaTHYeCKHe 3HAaHUS B MHTEpEecax 3/J0pPOBOTO U
6e3omacHOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO (30POBOE MHTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUNA W OTIbIXa, pEryysipHas (u3nueckas aKTUBHOCTH); (PU3UUECKOrO
COBEpILICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO.

TpyaoBoe Bocnutanue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOUS; HHTEPECOM K Pa3IUyHbIM cdepam
npoeCCHOHATBHON JIeSTEbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ MPHIOKEHHSIMH, YMEHHEM
COBEpIIaTh OCO3HaHHBIA BbIOOp Oyaymiel npodeccud U pearn30BHIBATH COOCTBEHHBIC YKU3HEHHBIC
IUTaHBI, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO M CaMOOOpa3OBaHHIO Ha
MPOTSHKEHUM BCEU JKM3HU; FOTOBHOCTHIO K AKTUBHOMY Y4YaCTHUIO B PELICHUHM MPAKTHUUECKUX 3ajad
MaTeMaTHYeCKON HalpaBjIE€HHOCTH.

IKoj0ruyecKoe BOCIUTaHHE:

C(bOpMI/IpOBaHHOCTI)IO DKOJIOTUUECKOH KYJbTYPBHI, IIOHUMAaHUEM BIIMAHUSA COUAJIbHO-
HKOHOMMYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJAHOMN U COLMATBLHON CpPe/ibl, 0CO3HAHUEM TII00aTLHOTO
XapakTepa IKOJIOTHYECKUX MPOoOJIeM; OpUEHTAIMe Ha MPUMCHCHHE MAaTeMaTHYeCKUX 3HAHUU IS
pelieHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH cpelbl, MIaHUPOBAHUS MOCTYIKOB M OIIEHKH MX BO3MO>KHBIX
MOCTEACTBUI JJIsI OKPY>KAIOLIEH CPEIbI.

HeHHOCTI/I HAYIHOI'0 MO3HAHHUS:

Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOIECTBEHHOM NMpaKTUKH, NOHMMaHWEM MaTeMaTHU4YeCKON HayKH Kak cgepbl 4eIoBeYecKOi
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA U 3HAYMMOCTH IS Pa3BUTUSA LIMBUIM3ALUU; OBJIAJEHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTHYEeCKOW KyJIbTypOM Kak CpEeICTBOM IIO3HAHMS MHpPA; TOTOBHOCTBIO
OCYLIECTBJIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO NE€ATEIBHOCTD MHAUBUIyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble  pe3yJbTaThl OCBOCHHS TPOrpaMMbl  yueOHOro rmnpeamera «MaremaTuka»
XapaKTepU3yTCs OBIAJECHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMY, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU PeCYAMUGHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie nosnasamenvusle oeticmsus,  obecneuusaiom  Gopmuposanue  OA306biX

KOCHUMUBHBIX NPOYecco8 o0yuarnwuxca (0ceoeHue Memooo8 NOZHAHUS OKPYICAIOUe20 Mupa;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ ungopmayueti).

Ba3oBble Jornuyeckue aeicrBus:



e BBIIBJIATH M XapaKTEPH30BaTh CYLIECTBEHHbIC MPU3HAKH MAaTEeMAaTHUYECKUX OOBEKTOB, MOHITHH,
OTHOLICHUH MEXIy HOHATHAMH; (OpPMYyJIHNpOBaTH OIpPEAECNICHUs] IOHATHH; YCTaHaBIMBATb
CYIIECTBEHHBIN NMPHU3HAK KJIACCH(PHUKAIIMKA, OCHOBAHUS JUIs 000OIIEHUSI U CPaBHEHUS, KPUTEPUHU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHHMATH, (OopMyTuUpOBaTh U TNPEOOPa3OBBIBATH CYXXICHHS: yTBEPAUTEIBHBIC H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

e BBIIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (paKkTax, TaHHBIX,
HAOJIIOACHUAX M YTBEP)KICHUAX; IpPEIJlaraTb KPUTEPUM JAJs BBISBICHHS 3aKOHOMEpPHOCTEH M
IIPOTUBOPEYU;

e JleJaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHMKH, JACIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFO4YECHNN, YMO3aKIIOYEHHUH 110 aHAJIOTUU;

e IIPOBOJUTH CAMOCTOSITEIBHO JOKA3aTEJIbCTBA MATEMAaTHUYECKHX YTBEPKIACHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpAaUBaThb ApPryMEHTAlMIO, IPUBOAUTH NPUMEPbl U KOHTPIPUMEPHL;
000CHOBBIBaTb COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

e BBIOUpATh CHOCOO pemieHusl y4eOHOU 3ahauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEILICHUS,
BbIOMpPATh HanOoJIee MOIXOAAIINHA ¢ YYETOM CAMOCTOSITEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBareJbCKe JeCTBIA:

e HCIIOJNB30BaTh BOIPOCHI KaK HCCIIEIOBATCIbCKMA HMHCTPYMEHT TIO3HAHHS, (POPMYJIUPOBATH
BONIPOCHI, (UKCHPYIOIIME MPOTUBOpEUUE, MpOoOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
(hOpMHPOBATh THIIOTE3Y, APIYMEHTUPOBATH CBOO TMO3MIIMIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHKE 10 YCTAHOBJICHHUIO
OCOOCHHOCTCH MaTeMaTHYeCKOro OOBEeKTa, SBJICHHS, IPOIECCa, BBISBICHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SIBIICHUSIMU, TIPOIICCCAMU;

e CaMOCTOATEIbHO (OPMYJIMpPOBaTH OOOOINEHHS W BBIBOJABI IO pe3yJIbTaTaM MPOBEAEHHOIO
HAOJIIOICHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTATOB, BEIBOJIOB H
0000I1IeHMI;

e IMPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKKE BBIJIBHTATh MPEIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

e BBIBIATH JeQUINUTH WH(GOPMAIMH, TAHHBIX, HEOOXOJMMBIX JUIS OTBETa Ha BOIPOC M JUIS
peleHus 3a/1auu;

e BBIOMpaTh HH(POPMAIMIO U3 ICTOYHUKOB PA3JIMIHBIX TUIIOB, AHATH3UPOBATH, CHCTEMAaTH3NPOBATh
U MHTEPIIPETHPOBATh MH(OPMALIMIO Pa3IMYHBIX BUIOB U (OPM Ipe/ICTaBICHHUS;

e CTPYKTYpPHpOBaTh WH(POPMAINHIO, MPEIACTABIATh €€ B Pa3NUYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecky;

e OIICHMBATH HAJEKHOCTH HH(POPMAITUH 11O CAMOCTOATENBHO C(HOPMYITMPOBAHHBIM KPUTEPHUSIM.

2) YHueepcanvhvie KOMMYyHUKAMUGHbIE Oelicmaus, obecneuusarom chopmuposannocmo
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Oo0menmne:

e BOCIPHUHHUMATH U (GOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMHU U LIEISAMHU OOLIEHUS;
SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U IIMCbMEHHBIX TEKCTAX, AaBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3aJaui, KOMMEHTHPOBATh MOJIYYEHHBIN pe3ysbTar;

e B X0j€ 00CYXJIeHH 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYkK/1aeMOH T€MBI, TPOOIEMBI, pelIaeMoil
3aJla4yM, BBICKA3bIBAaTh UJEH, HAIIEJICHHbIE HA MOUCK PELICHUS; COMOCTABIATh CBOM CYXACHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JMajiora, OOHapy>KMBaTh pa3jinyMe M CXOJCTBO MO3MLUH; B
KOPPEKTHOH (popMe popMyIHpOBATh pa3HOTIacHs, CBOM BO3PAKECHHUS;



e TIIPEACTABIATL PE3YIAbTAaThl pELIEHUS 3a1a4d, DOKCIEPUMEHTa, HCCIENOBAaHUA, IIPOEKTa;
CaMOCTOSITENILHO BEIOUPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4 MTPe3eHTAIH U 0COOEHHOCTEH
ayauTOpHUU.

CoTpyaHunuecTno:

e TIOHHUMATh M MCIOJH30BATh IPEUMYIIIECTBA KOMAHHON M MHIMBUAYaTbHON paOOThI PH PEIICHUN
y‘-IeGHBIX 3aaa4, NpUHUMATL ILIECJIb COBMECTHOU ACATCIIbHOCTHU, IIJIAHUPOBATH OpraHU3alUIo
COBMECTHOM pabOThI, pachpeiessiTh BHIbI pabOT, IOrOBapUBAThCsA, OOCYKAATh IMPOIECC MU
pe3ysbTar paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JTFO/ICH;

e y4acTBOBaTh B IPYIMIOBBIX opMax paboThl (00CYKaeHHs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbD»
)41 I/IHBIC); BBITIOJIHATH CBOIO HaCTh pa6OTLI H KOOPpAWMHUPOBATH CBOU I[eﬁCTBHSI C IPpyruMu 4JICHaMUn
KOMaH/Ibl, OIICHHBaTh KAuyeCTBO CBOCTO0 BKJIaJa B OOMMI MPOAYKT IO KPHUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvuvie pecynsamuensle deiicmeus, obecneuusaiom @opmuposanue CMbICTIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCTU.

Camoopranu3anusi:

COCTaBJIATH IJIaH, AJITOPUTM pELICHU 3a/1a4k, BHIOMPATh CIIOCO0 PeLIeHus C y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEHICHUH C y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIBb:

e BJIAJIeTh HaBbIKAMM IO3HABATEIBHOM pedreKcur Kak OCO3HAHUS COBEPLIAEMBIX JEHCTBHH U
MBICJIMTENBHBIX IIPOLIECCOB, UX PE3YJITATOB; BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS
mpolecca 1 pe3yJbTaTa pelieHuss MaTeMaTHYeCKON 3ajiau;

e IIPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTE IIPU PELICHUHN 3a/1a4l, BHOCUTH KOPPEKTUBBI
B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, IaHHBIX, HAlIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

o OLCHUBATH COOTBCTCTBHUEC PC3yJibTaTa LCIN U YCIIOBUSAM, OOBSICHSATH IMPUYIUHBI JOCTUXKCHUSA HUIIN
HE/IOCTHKEHUS Pe3yJIbTaTOB IeSATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIbTATbDI

10 KJIACC

OnepupoBath MOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IprMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MIPU PEIICHUN T€OMETPUYECKUX 3a]1ad.
OnepupoBath NOHATHAMU: MAPAIIEIBHOCTh U MEPIEHANKYISPHOCTD MPSAMBIX U IJIOCKOCTEH.
KnaccugunupoBars B3aMMHOE pacioioKeHUE MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATHSMU: JABYI'PaHHBIM yroj, TpaHW JABYTPaHHOTO yIia, peOpo JBYTPaHHOIO YIJa;
JIMHENHBIN YroJl ABYTPAHHOTO YIJIa; TpagyCHas Mepa ABYTPaHHOIO yria.

OnepupoBaTh NOHATUSAMU: MHOTOIPAHHUK, BBINYKJBIH W HEBBITYKJIbIH MHOTOTPAaHHUK, SJIEMEHTHI
MHOT'OTpaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrio3naBaTh  OCHOBHBIE  BHJbl ~MHOTOIPDAaHHUKOB  (NUpaMHza; TpU3Ma, HPSIMOYTOJbHBIN
napajuiesenumnes, Kyo).

KnaccupunupoBate MHOTOIpaHHUKH, BbIOMpass OCHOBAaHMUS JJs KiaccuUKaUK (BBITYKIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHHWKH; MPaBUWIbHbIE MHOTOIPAHHUKH; TMPSAMbIE W HAKIOHHBIE MPU3MBI,
napasiesIenune bl).

OneprpoBarh NOHATHAMU: CEKYIas TNIOCKOCTh, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TTOCTPOCHUS CEYEHUH, UCIIONB3YS METO/I CIIE/IOB.



CTpOI/ITB CCUCHUSA MHOI'OIPaHHUKOB MCTOJOM CJICHOB, BBIIIOJIIHATH (BI:IHOCHBIG) IMJIOCKHUEC YCPTCIKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (DHUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemrate 3amaun Ha HAXOXKICHHE T€OMETPHUECKUX BEJIMYUH 10 00pasliaM WM aTOPHTMaM, MPUMEHSS
M3BECTHBIC aHATUTHYECKUE METO/IbI IPH PEIICHUH CTaHAAPTHBIX MATEMAaTHYCCKHX 32124 Ha BEIYUCIICHHUE
pacCTOSIHUHA MEXAy JBYMsI TOYKAMH, OT TOYKH JO TPSAMOW, OT TOYKH JIO IUIOCKOCTH, MEXKIy
CKpCHIMBAOIIUMUCH ITPAMBIMHU.

Pemrate 3ala4 Ha HAXO0XKACHHUC I'COMCTPHUYICCKUX BCIIMYUH I10 06pa311aM HJIN aAJITOpUTMaM, MMPHUMCHAA
HU3BCCTHLIC AaHAJIUTUYCCKUC METO/AbI TP PCHICHUN CTAHAAPTHBIX MATEMATUYCCKHUX 3a1a4 Ha BbIYUCIICHUC
YIJI0B MCXKAY CKPCHIUMBAOIIMUMUCA IMPAMBIMH, MCKAY HpﬁMOfI N IIJIOCKOCTBIO, MCKAY INIJIOCKOCTSIMU,
JBYTPaHHBIX yTJIOB.

Bbrauciare 00bEMBI U TIOMIAIN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, TUPaMU/Ia) C IPUMEHEHUEM
(GbopMys; BBIUUCIATH COOTHONICHWS MEXKIy IUIOIIAASMHU TTOBEPXHOCTEH, OO0BEMaMM TOHOOHBIX
MHOTOTPaHHHUKOB.

OHepI/IpOBaTB MNOHATUAMU: CUMMCTPHS B IIPOCTPAHCTBC,; HCHTP, OCh U INIOCKOCTE CUMMETPUUN; ICHTP, OCb
Y TUIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH  MHPOPMALUIO O  MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumensITh TeoMeTpudeckue (GakKThl I PEIICHUS CTEPEOMETPUYCCKUX 3a/1ad, MPEIIoJararoinx
HECKOJIbKO I1aroB PEIICHMs, €CIIN YCIIOBUS IIPUMEHEHUS 3a/1aHbI B IBHOM (hopMe.

[TpuMeHsTh MpOCTEHIINE MPOTPAMMHBIE CPEICTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI IPH
PCIICHUH CTEPEOMETPUICCKUX 3a/1a4.

[TpuBOAMTH MpHMEpPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B TPUPOJAE M JKU3HU, PACIlO3HABATh
IMPOABJICHUEC 3aKOHOB '€COMCTPHU B UCKYCCTBC.

[IpuMeHATh NOJyYEHHbIC 3HAHMS HA IIPAKTUKE: aHAIM3UPOBATh PEAIBHBIC CUTyallUd W IPUMEHSTH
M3Y4YEHHbIE NOHSTHUS B IPOLECCE MOUCKA PEIICHMs] MaTeMaTU4ecKu C(HOPMYJIUPOBAHHON IMPOOIIEMBI,
MOJICTTUPOBATh pPEATbHBIC CUTYallMd Ha S3BIKE T'C€OMETPHH, HCCIICIOBATh TOCTPOSHHBIC MOJCIH C
UCIOJIb30BAHUEM TEOMETPUUYCCKMX IOHATUH W TEOpeM, amrmapara ajireOphl; peliaTh MPaKTUYCCKHUE
3a/1a4yd, CBSA3aHHbBIE C HAXOXKJICHHEM FeOMETPHUECKHUX BETHUUH.

11 KJIACC

OnepupoBaTh NOHATUAMU: IWIMHIPUYECKAss IOBEPXHOCTb, 0OOpa3ylolMe  IMIMHIPUYECKOU
MOBCPXHOCTHU, HUIMHAP, KOHUYCCKasA IMOBCPXHOCTD, 06pa3yfonme KOHHYECKOU MMOBEPXHOCTHU, KOHYC;
chepudeckas MOBEPXHOCTD.

PacnoznaBate Tena Bpamenust (HUIUHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI OMYyUEHUS TeIl BpaIlleHUsI.

KnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBON CErMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA; IIIapOBOM CIIOH,
OCHOBAHUE MIAPOBOTO CIJIOS, BBICOTA IAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH Te BpAalllEHUs, TEOMETPUUYECKUX Te C MPUMEHEHUEM
dhopmyi.

OnepupoBaTh NOHITUSIMU: MHOTOTPaHHMK, BIIMCAHHBIM B cepy M ONMUCAHHBIA OKOJO cdepsl; chepa,
BIIMCaHHAasg B MHOI'OI'PAHHUK WJIM TCJIO BPAIICHHA.

Brraucaste COOTHOIIEHHS MEXTY TUTOMIAASIMU MTOBEPXHOCTEN U 00bEMaMK TOJOOHBIX TEll.

N306paxaTh n3ydaembie (GUTYPBI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.
BrInonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU 3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY,
CHHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH H  NPEOOpa3oBbIBaTh WHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX PUrypax, MpeACcTaBIeHHYIO Ha YepTexax U pUCyHKaX.

OnepupoBatrh MOHATHEM BEKTOP B MPOCTPAHCTBE.



BBIHOHHﬂTL HeﬁCTBHH CJIOKCHHUA BGKTOPOB, BbIUHUTAHUSA BGKTOpOB nu yMHO)KeHI/IH BeKTOpa Ha 4uCIIO,
OOBACHATH, KAKKMHU CBOMCTBAMM OHHU 00JIaJaf0T.

[TpuMeHsITh MpaBUIIO apajuIeICIUIC/A.

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPJHWHATHI B IPOCTPAHCTBE, BEKTOpP, MOJIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPa, Yrojl MEXKIY BEKTOPAaMH, CKaJIIPHOE IPOU3BEIICHUE
BeKTOPOB, KOJIJII/IHeapHBIC 158 KOMHJIaHapHBIe BeKTOpLI.

HaxoauTth cymMMy BEKTOPOB M MPOM3BEACHHUE BEKTOpA HA YHCIIO, YOI MEXAY BEKTOpPaMH, CKaJIsIPHOE
HpOI/ISBeI[eHI/Ie, paCKJIaIILIBaTB BeKTOp 110 ABYM HeKOJIJII/IHeapHBIM BeKTopaM.

3a/1aBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMmeHsTh TeoMeTpudeckue (GakKThl IS PEIICHUS CTEPEOMETPHYCSCKUX 3ajad, IPeIIoiararoIimx
HECKOJIBKO IIaroB PeIICHUS, €CIM YCIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOH (opMme.

Pemarp npocreinye reoMeTpUYECKHE 3314 Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.
Pemarp 3aaun Ha J0Ka3aTEIbCTBO MATEMATHYSCKHUX OTHOINCHUH W HAXOXICHHE TI'€OMETPHYCCKHX
BCJIMYHUH 110 06pa3uaM Nnin aJH‘OpI/ITMaM, HpI/IMeHﬂﬁ HN3BCCTHBIC MCTOJIbI HpI/I peIJ_IeHI/II/I CTaH[[apTHBIX
MaTeMaTHYECKHUX 3a1ad.

IIpuMeHATh mpOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU
PEIICHNUN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOoguTE HpHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAEC M HKU3HM, DPACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[TpuMeHsTh MOJIyYeHHBIC 3HAHMS Ha TMPAKTHKE: aHAIM3MPOBATH PEAIbHBIC CUTYallMM U TPUMEHSITH
W3yYCHHBIC TIOHATHS B TPOIECCE TOUCKA PEUICHHS MaTeMaTHYeCKH cHOpMyJIMpPOBAaHHON MPOOJIEMBI,
MOJICJIMPOBaTh pEaIbHbIC CHTYallMd Ha S3bIKE T€OMETPHH, HWCCICIOBATh IMOCTPOCHHBIE MOJCTH C
HCIIOJIb30BAHUEM TIE€OMETPUYECKHUX IOHATHI U TeopeM, amnmapara aiareOpbl; peliarh MNpaKTUYeCKue
3aJda4yu, CBsI3aHHBIC C HAXOXIACHUEM FCOMeTpI/I‘-IeCKI/IX BCJIMYHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KonnyectBo yacoB OnexkTpoHHbIe (IU(POBLIE)
n/n paszesnoB U TeM Bcero | Konrponbshbie | [Ipaktuueckue | 00pa3oBaTelIbHBIE PECYPCHI
IIPOrpaMMBbI paloThI paboThI
1 BBenenue B 10 bu6nuoreka [IOK
CTEPEOMETPHIO https://m.edso0.ru/1c209e37
2 | [Ipsimble U TIIOCKOCTH 12 1 bubmuoreka [JOK
B TIPOCTPAHCTBE. https://m.edso0.ru/1c209e37
[TapamiensHOCTB
HPSIMBIX U IJIOCKOCTEN
3 | IlepneHauKyaspHOCTH 12 bubmuoreka [JOK
IPSIMBIX U IJIOCKOCTEH https://m.edso0.ru/1c209e37
4 | Yrabel mexay npsameivu | 10 1 bubmuoreka [JOK
Y TUTOCKOCTSIMH https://m.edsoo.ru/1c209e37
5 | MHOrorpaHHUKH 11 1 bubmuoreka [JOK
https://m.edso0.ru/1c209e37
6 OO0BEMBI 9 1 bu6nuoreka [IOK
MHOT'OTPaHHHKOB https://m.edso0.ru/1c209e37
7 [ToBTOpeHue: ceuenus, 4 1 bu6nuoreka [IOK
PaCCTOSTHHS U YIJIbI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB IIO ITPOI'PAMME
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11 KJIACC

Ne HaumenoBanue KonnuecTBo yacos DOnekTpoHHbIE (IUPPOBEIE)
n/m pas3aesoB U TeM Bcero | Kourponbabie | [IpakTrueckue | 0Opa3oBaTelbHbIE PECYPCHI
IPOrpaMMBbI paboThI paboThI
1 Tena Bpamenus 12 bu6nmoreka [IOK
https://m.edsoo.ru/1c209e37
2 OOBEMEBI TET 5 1 bu6nmoreka [IOK
https://m.edsoo.ru/1c209e37
3 | Bekropel u 10 1 bubmuorexa [JOK
KOOPJIMHATHI B https://m.edso0.ru/1c209e37
IIPOCTPAHCTBE
4 [ToBTOpEeHue, 7 1 bu6nuoreka [IOK
06001eHue, https://m.edsoo.ru/1c209e37
CUCTEMAaTH3AIHS
3HaHUI
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOT'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

KP - KOHTPOJIBHBIE PABOTbI

IIP - TIPAKTUYECKHUE PABOTbI

Ne Tema ypoka Kommnuectso DJIEeKTPOHHBIE IUPPOBBIE
n/m 94acoB 00pa3oBaTeNbHBIE PECYPCHI
Bcero | KP | TIP

1 | OcHOBHBIE IOHATHUS CTEPEOMETPUU: TOUKA, 1 bubmmoreka LIOK
npsiMasi, TNIOCKOCTh, MPOCTpaHcTBO. [IpaBuiia https://m.edsoo.ru/aecc77cd
n300pakeHUs Ha PUCYHKAX: N300paKeHUS
TUTOCKOCTEH, MapajuIeIbHbIX MPSAMBIX
(OTpE3KOB), CepeIMHBI OTPE3Ka

2 | [onsTus: mepeceKkaromuecs MmIOCKOCTH, 1 bubnmnorexka HOK
nepeceKaroIuecs npsiMasi ¥ IIOCKOCTh https://m.edso0.ru/2d8a9c99

3 | IlonsaTus: nepecekaromumecs MmI0CKOCTH, 1 bubnmnorexka HOK
nepeceKaroIyecs npsiMasi ¥ IIOCKOCTh https://m.edsoo.ru/db685e73

4 3HAKOMCTBO C MHOTOTPaHHHKAMHU, 1 bubmuotexa [JOK
n300pa’keHre MHOTOTPAaHHUKOB HA PUCYHKaX, https://m.edsoo.ru/a63959d
Ha MPOEKIMOHHBIX YepTekax

5) HauanpHbie cBeienns o ky0e u mupamuie, ux 1 bubmuotexa [JOK
pa3BépTku u Mozenu. CeueHus https://m.edsoo.ru/b30dff38
MHOTOTPaHHHKOB

6 | HauanbHble cBeieHHs 0 KyOe U Mpamuie, Ux 1 bubmuoreka [JOK
pa3BépTku u Mozeau. CedeHus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHHKOB

7 [TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU 1 bubnmnorexka HOK
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5cé4fe
CIICICTBUS M3 HUX

8 | IlonsaTue 06 akCMOMaTUYECKOM ITOCTPOSHUH 1 bubnuoreka [JOK
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CIIEJICTBHSL U3 HUX

9 [TonsTre 06 akCMOMaTUYECKOM IOCTPOEHUU 1 bu6mmoreka [JOK
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U https://m.eds00.ru/65c6b106
CIICICTBHUS M3 HUX

10 | INonsATHe 06 aKCHOMATHYECKOM MTOCTPOEHUH 1 bubmmoreka [JOK
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/258fc245
CIIEJICTBHSL U3 HUX
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11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEPECEKAIOLIUECS,
napajulesbHbIe U CKPEIIMBAIOIINECS IPSIMbIE

but6mmoreka [IOK
https://m.edsoo.ru/1a2520f6

12 | IMapamnenbHOCTh NPSMBIX U TUIOCKOCTEH B bubmmoreka [IOK
[IPOCTPAHCTBE: Mapaljie/ibHbIC IPSIMbIE B https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NAPAILICIHOCTh TPEX MPSAMBIX

13 | [TapayseabHOCTh NPSIMBIX U TUIOCKOCTEH B bubmuorexa [JOK
npoctpaHcTBe: [lapamienbHOCTh IPSIMON 1 https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH

14 | Yrusl c coHanpaBieHHBIMUA CTOPOHAMU bubmmoreka [IOK

https://m.edsoo.ru/9f4071b9

15 | Yroa mexy npsMbIMH B IPOCTPAHCTBE bubmmoreka [IOK

https://m.edsoo.ru/fe733862

16 | Yron Mexay npsMbIMU B IPOCTPAHCTBE bubmmoreka [IOK

https://m.edsoo.ru/2935a9a0

17 | ITapannenbHOCTh IUIOCKOCTEN: Mapaljie/IbHbIE bubmmotreka [IOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255

18 | CpoiicTBa mapayienbHbIX MII0CKOCTEN bubnmnoreka HOK

https://m.edsoo.ru/e504d656

19 | Ilpocreiimue npocTpaHCTBEHHBIC (UTYPHI HA bubnmnoreka HOK
IUIOCKOCTHU: TETPadIp, Ky0, HapauieIeHHIe] https://m.edsoo.ru/4a28dc02

20 | ITocTpoeHue ceueHui bubnmnoreka HOK

https://m.edsoo.ru/1d434d0f

21 | IlocTpoeHue ceueHui bubnmnoreka HOK

https://m.edsoo.ru/ec26fe5d

22 | KonTpoJsHasi padora no teme "[Ilpsimble u bubnmnoreka HOK
IJIOCKOCTH B MIPOCTPAHCTBeE. https://m.edsoo.ru/9a0a9%e56
ITapa/jieJbHOCTH NPSIMBIX U IJIOCKOCTEN"

23 | [lepneHAUKYISIPHOCTH MPSIMON M TJIOCKOCTH: bubnmnorexka HOK
MEPIEHANKYIISIPHBIE TPSAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6abd

24 | TlpsiMble apasuienbHbIe U bubnmnorexka HOK
NEepPIEeHIUKYISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

25 | [Ipsimble mapasuienabHbIE U bubmuoreka [JOK
MEPICHIMKYJISPHBIC K TNIOCKOCTH https://m.edso0.ru/ba545966

26 | [Ipu3Hak nepneHuKyIIPHOCTH NPSMOHN U bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46

27 | Ilpu3Hak nepneHuKyIIpHOCTH NPSMOHN U bubmuoreka [JOK
IJIOCKOCTH https://m.edso0.ru/79165d15

28 | Teopema o mpsIMOI NMEPHEHUKYISIPHOM bubmuoreka [JOK
IJIOCKOCTH https://m.edso0.ru/635¢5087

29 | Teopema o mpsIMOH NMEPHEHIUKYISIPHOM bubmuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 | Teopema o mpsiIMO¥ MEPHEHIUKYIISIPHOM bubmuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b

31 | IlepneHauKysp U HAKJIOHHBIE: PACCTOSHUE bubmuoreka [JOK
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHHE OT https://m.edso0.ru/33c477d3
PSIMO# 10 TJIOCKOCTH

32 | IlepneHuKyIsp U HAKIIOHHBIE: PACCTOSIHUE bubmuoreka [JOK
OT TOYKH JIO TUIOCKOCTH, PACCTOSTHHE OT https://m.edsoo.ru/66fefadd
PSIMO# 10 TJIIOCKOCTH

33 | [lepneHauKyIsIp U HAKIIOHHBIE: PACCTOSTHUE bu6muoreka [JOK

OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT
NPSAMON 10 TIIOCKOCTH

https://m.edsoo.ru/a5b7b8e3
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[lepnieHiuKyIsip ¥ HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
NPSAMOM 10 TIIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/dbee22bc

35 | Yrisl B IPOCTPAHCTBE: YTOI MEXKAY MPSIMOU U bubnmoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 | JAByrpaHHBIN yrom, TUHEHHBINA yroi bubnmoreka [JOK
JIBYTPAaHHOTO yIiia https://m.edsoo.ru/5fa0b3ce

37 | JIByrpaHHbIii yroi, TUHEWHBINA yToJ bubmmoreka [IOK
JIBYTPAaHHOTO yIJia https://m.edsoo.ru/c7c777ed

38 | [leprneHIUKYISIPHOCTD MJIOCKOCTEH: IPU3HAK bubnmoreka [JOK
NEPIEHANKYISIPHOCTH JBYX IIOCKOCTEMH https://m.edsoo.ru/ec3e2da3

39 | [lepeHIUKYISIPHOCTD IJIOCKOCTEH: MPU3HAK bubnmoreka [JOK
HNEPIEHANKYISIPHOCTH BYX IUIOCKOCTEMH https://m.edsoo.ru/ed9e2a8e

40 | [lepneHAUKYISAPHOCTH MIOCKOCTEH: TPU3HAK bubnmoreka [JOK
HNEPIEHANKYISIPHOCTH JBYX IIOCKOCTEMH https://m.edsoo.ru/ba75dc57

41 | Teopema o TpEX MEPICHIUKYIIAPAX bubmuorexa [JOK

https://m.edsoo.ru/e4972cdc

42 | Teopema o TpEX MeprEeHANKYIIpaxX bubnmnoreka HOK

https://m.edsoo0.ru/52188a7d

43 | Teopema o TpEX meprEeHANKYIApaX bubnmnoreka HOK

https://m.edso0.ru/9f246736

44 | KonTpoJbHasi padoTa nmo reMam bubnmnoreka HOK
"TlepneHIUKYIAPHOCTH NPSIMBIX U https://m.edsoo.ru/5b971ef3
mockocrei" u "Yribl MexIy NPIMbIMH U
IJIocKOCTSAIMHU"'

45 | IloHssTHE MHOTOTPaHHHUKA, OCHOBHBIE bubnmnoreka HOK
3JIEMEHTHl MHOTOI'PAHHUKA, BBITYKJIbIC U https://m.edso0.ru/2d24e873
HEBBITYKJIbIC MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHUKA

46 | [Ipu3Mma: n-yrosibHas Npu3Ma; TpaHu U bubnmnoreka HOK
OCHOBaHHS TIPU3MBI; TIPSIMasi K HAKJIOHHAS https://m.edsoo.ru/b4ad63ad
MPU3MBI; OOKOBas M TIOJTHAS IOBEPXHOCTD
TIPHU3MBI

47 | Iapannenenumnen, NpsSMOYTOIbHBIHI bubmuoreka [JOK
napauIeIICUIe]] U ero0 CBOMCTBA https://m.edsoo.ru/8a7be683

48 | [upamuaa: n-yroibHas MUPaAMUJIA, TPAHU H bubmuotexa [JOK
OCHOBaHUE MTUPAMHU/IbI, OOKOBAs U MOJTHASI https://m.edsoo.ru/fblcd0a5
MMOBEPXHOCTh UPAMHU/IBL; TPABUIbHAS U
ycedu€HHas pamMuia

49 | IlpaBuiIbHBIE MHOTOTPAaHHHUKH: TTOHATHE bubnmnorexka HOK
MPaBUIILHOTO MHOTOTPAaHHUKA; MTPaBUIIbHAS https://m.edso00.ru/074c8865
MpHU3Ma U MpaBWIIbHAS TUPAMHU/IA;

MpaBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIPaBWJIbHBIN TeTpa3p; KyO

50 | IIpencraBieHue o MpaBUIIbHBIX bubmuoreka [JOK
MHOTOTPaHHHKaX: OKTadIp, T0ACKAdIP U https://m.edsoo.ru/a0fdd5bf
UKOCA3IP.

51 | CumMmeTpHs B IPOCTPAHCTBE: CUMMETPUS bu6mmoreka [JOK
OTHOCHUTENILHO TOYKH, MPSIMOM, TUIOCKOCTH. https://m.edso0.ru/b9e777d9
DneMeHThl CHMMETPUH B IUPAMHUTIAX,
napauieJienurne1ax, MPaBUIbHBIX
MHOTOTPaHHHKaX

52 | BeiunciaeHne 3J1IeMEHTOB MHOTOTPAHHUKOB: bubmumoreka [JOK

pé0pa, TuaroHaju, yribl

https://m.edsoo.ru/6cdbecef
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53 | Ilnomanp 6OKOBOM MOBEPXHOCTH M TIOJTHOM 1 but6mmoreka [IOK
MOBEPXHOCTHU MPSMON MPU3MBI, TUIOIIAIb https://m.edsoo.ru/37d84157
OCHOBaHMH, TeopeMa 0 OOKOBOI MTOBEPXHOCTH
IPSIMOM IPU3MBI

54 | Tlnomanb OOKOBOM MOBEPXHOCTH U 1 bu6nmoreka [IOK
MOBEPXHOCTH MPABHIBHON MHUPaAMU/IBI, https://m.edso0.ru/5603e30b
TeopeMa O IJIONIA I OOKOBOI MMOBEPXHOCTH
YCEYEHHOW MUPAMUBI

55 | KonTpoJsabHasi paboTa 1no teme 1 bubmuorexa [JOK
"MHororpanHuku' https://m.edso0.ru/a95f5c04

56 | IlousTtue 06 00BEME 1 bu6nmoreka [IOK

https://m.edsoo.ru/7ad0020b

57 | O6béM nupaMu bl 1 bu6nmoreka [IOK

https://m.edso0.ru/235171b3

58 | O6béM nupaMu bl 1 bu6nmoreka [IOK

https://m.edsoo.ru/f47dfefd

59 | O6béM nupaMu bl 1 bu6nmoreka [IOK

https://m.edso0.ru/79¢10312

60 | OO0BEM TUpaMuIBI 1 bubmuotexa [IOK

https://m.edsoo.ru/2faadc3f

61 | O0BEM pU3MBI 1 bubmuorexa [HOK

https://m.eds00.ru/79853608

62 | O0BEM pU3MBI 1 bubnuotexa [HOK

https://m.eds00.ru/1e053890

63 | O0BEM pU3MBI 1 bubnuorexa [HOK

https://m.edsoo.ru/482d3f51

64 | KonTpoJnHasi pa6oTa no teme ""O0bEMBI 1 bubnuotexa [HOK
MHOIOTPAHHUKOB"' https://m.eds00.ru/28a6573c

65 | IloBTOpenue, 0000IIEHNE CHCTEMATH3AITUS 1 bubnmoreka [JOK
3Hanui. [TocTpoeHune ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE

66 | IloBTopenue, 0000IIEHNE cUCTEMATH3AIUS 1 bu6nuoreka [IOK
3HaHWUU. BBIUMCIIeHnEe pacCTOSHUIA: MEXKITY https://m.edsoo.ru/f7792ba9
JIBYMsI TOUKaMH, OT TOYKH /10 IPSIMOH, OT
TOYKH JIO TUTIOCKOCTH, MEXK]TY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

67 | Urorosas KoHTpoJbHas paboTa 1 bubnuoreka [JOK

https://m.edso0.ru/b9146bc0

68 | IloBTOpenue, 0000IIEHNE cHUCTEMATH3AIUS 1 bu6nuoreka [IOK
3HaHWU. BBIYUCIICHNE YTII0B: MEXKIY https://m.edso0.ru/56765e8b
CKPEIIHUBAIOIIUMUCS TPSIMBIMU, MEKITY
MIPSIMOM U TUTOCKOCTBIO, IBYTPaHHBIX YTJIOB,

YTJI0B MEXKAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KP - KOHTPOJIBHBIE PABOTbI

I1P - TIPAKTUYECKUE PABOTEI

Ne Tema ypoka Koaunuectso DJEeKTPOHHBIE UPPOBBIE
n/m 94acoB 00pa3oBaTeNbHBIC PECYPCHI
Bcero | KP | TIP

1 Cdepa u map: neHTp, paanyc, AuameTp; 1 bubmuorexa [JOK
IUIOIIA b TOBEPXHOCTH CHEphI https://m.edsoo.ru/0341bc2b

2 B3anmuoe pacnonokenue cepbl u 1 bubmuorexa [JOK
IUTOCKOCTH; KacaTebHask INIOCKOCTh K cdepe; https://m.edsoo.ru/bed12a43
TJI01ATb ChHEephl

3 | U3o0paxenue chepsl, mapa Ha MIIOCKOCTH. 1 bubmuorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f712

4 | [lunuHApUYECKas IIOBEPXHOCTh, 00Pa3yIOIIIe 1 bubmuorexa [JOK
WTHHPUYECKON TIOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
IMJTMHIPUYECKON TTOBEPXHOCTH

5 | HwmHap: ocHOBaHUS U OOKOBast 1 bubnmoreka [JOK
MOBEPXHOCTh, 00pa3yIoIas U OCh; IJIONIA]h https://m.eds00.ru/188f6216
OOKOBOM M MOJIHOW TOBEPXHOCTH

6 N3o0paxkeHue MuIrHApa Ha TUIOCKOCTH. 1 bu6nuoreka [IOK
Pa3séprka nmmmnapa. CeueHus UIMHIpA https://m.edso0.ru/016e25eb
(MIIOCKOCTHIO, TapaUIEIbHON HITH
NEPIEHAUKYISIPHON OCH IMIIHMHJIPA)

7 Konunyeckas moBepXHOCTh, 00pazyrome 1 bubnmnoreka HOK
KOHMYECKOH TTOBEPXHOCTH, OCh M BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHMYECKOH IOBEPXHOCTH

8 | Konyc: ocHOBaHME U BepIInHa, 00pa3yromas 1 bubmuotexa [IOK
M OCh; IUIOIIAIb OOKOBOM M IOJIHOM https://m.edsoo.ru/897dd3b2
MIOBEPXHOCTHU

9 | Yceuénnslit KOHYyC: 00pa3yoLIUe U BBICOTA; 1 bubnuoreka [JOK
OCHOBaHHs ¥ OOKOBasi IOBEPXHOCTh https://m.edso0.ru/1468bab3

10 | M3o0pakeHne KOHyca Ha MIOCKOCTH. 1 bubmuotexa [JOK
Pa3pépTka konyca. CeueHus KoHyca https://m.edsoo.ru/Obdelbe8
(TIIIOCKOCTHIO, TTAPaJUIEIEHOW OCHOBAHHIO, U
TUIOCKOCTBIO, MPOXOISIIEH Yepe3 BEPIINHY)

11 | KomOuHamus Ten BpaleHus u 1 bubnmnorexka HOK
MHOT'OI'PaHHHKOB https://m.edsoo.ru/3cef10e5

12 | MHoOrorpaHHHK, OTIMCAaHHBIN OKOJIO chephl; 1 bubnmnorexka HOK
cdepa, BIMcaHHAs B MHOTOI'PaHHUK UJIH B https://m.edso00.ru/0b136158
TEJIO BpAIICHUS

13 | Ilonstue 06 00béMe. OCHOBHBIE CBOICTBA 1 bu6nuoreka [IOK
00BEMOB Tel https://m.edsoo.ru/26a03fb7

14 | O6Bém nuaMHIpa, KOHYyCa 1 bubmuoreka [JOK

https://m.edso0.ru/5513d87b

15 | O6bém mapa u miaomags chepst 1 bubmuoreka LJOK

https://m.edsoo.ru/d189bde2

16 | I[lomoOHBbIe Tena B MPOCTPAHCTBE. 1 bubmuoreka LJOK
COOTHOIIICHUS MEKIY TUTOMIAISIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 | KouTpoabHasi padota no remam ""Tena 1 1 bubnuoreka [JOK
Bpauenus' u "Oobembl Tea" https://m.edsoo.ru/4a33a8ab

18 | BekTop Ha MJIOCKOCTHU U B IPOCTPAHCTBE 1 bubmmoreka [JOK

https://m.edsoo.ru/5caefclb

19 | CnoxeHue U BHIYMTAHHE BEKTOPOB 1 bubmmoreka [JOK

https://m.edsoo.ru/23f4f089
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20 | YMHOXeHHEe BEeKTOpa Ha YHCIIO 1 bubnuotexa [JOK
https://m.edsoo.ru/dee379eb
21 | Pa3noxeHue BEKTOpa MO TPEM 1 bubnuotexa [JOK
HEKOMIUIaHAPHBIM BekTopam. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuiesienune1a
22 | PemieHue 3aa4, CBSI3aHHBIX C TPUMEHEHUEM 1 bu6nuoreka [IOK
[IPaBHJI ICHCTBHI C BEKTOPAMHU https://m.edso0.ru/5a827900
23 | KoopanHAaTHO-BEKTOPHBINM METOT TIPH 1 bubnmoreka [JOK
pEIICHIH T€OMETPHUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
24 | [IpsimoyronbHast CUCTEMa KOOPJIMHAT B 1 bu6mmoreka [IOK
npocrpadcTBe. KoopauHaTel BEeKTOpa. https://m.edsoo.ru/48db7058
[Ipocreiiune 3a1a4u B KOOpAMHATAX
25 | Yrox mexay Bekropamu. CkasspHOe 1 bubmuorexa [JOK
IPOM3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 | Brruncnenue yrioB MEXIy IPSIMbIMH 1 1 bubmuorexa [JOK
IJIOCKOCTSMU https://m.edsoo.ru/8efbe78e
27 | KonTpoJabHasi pa6oTa no teme '"BekTopbl 1 1 bubmmoreka [IOK
KOOPJAHHATHI B MPOCTPAaHCTBE" https://m.edsoo.ru/77c22fc5
28 | IloBTOpeHue, 0000IIEHNE U CUCTEMATH3AIUS 1 bu6nuoreka [JOK
3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI https://m.edsoo.ru/1780ba5d
Kypca IIaHUMETPUHU
29 | IloBTOpeHue, 0000IIEHNE U CHCTEMAaTH3aIUs 1 bu6nuoreka [IOK
3HaHui. OCHOBHbBIE (PUTYPBI, PAKTHI, TEOPEMBI https://m.edsoo.ru/078cd184
Kypca IIaHUMETPUHU
30 | [ToBTOpeHmE, 0000IIEHUE 1 CHUCTEMATH3AIUS 1 bubnmoreka [JOK
3HaHWH. 3aa4M TUIAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
pelieHus
31 | IloBTOpenue, 0000IICHHE U CHCTEMAaTH3AIUS 1 bu6nuoreka [IOK
3HAHMU. 3a/1a4¥ JIAHUMETPUU B METOJIbI UX https://m.edsoo.ru/4dffda97
peleHHsI
32 | IloBTOpeHue, 0000IIEHNE U CHCTEMATHU3AIUS 1 bubmmoreka [JOK
3HaHuil. OCHOBHBIE QUTYPBI, (PAKThI, TEOPEMBI https://m.edsoo.ru/74b2ad91
Kypca CTepeOMETPHH
33 | UToroBasi KOHTPOJILHAsA padoTa 1 bubmuoreka [JOK
https://m.edsoo.ru/ec24dfc2
34 | TToBTOpeHue, 0000IIEHUE 1 CHCTEMATH3AIUS 1 bubmuotexa [JOK
3HAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
MareMartuka: anreOpa W Hadaja MaTeMaTHYeCKOro aHamm3a, reomerpus. ['eomerpus, 10-11 kmaccer/

Artanacsn JI.C., Byry3oB B.®., Kagomnes C.b. u ap., Axuumonepnoe oOmiectBo «l3maTenbeTBO
«ITpocsenieHne»

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

Martemaruka: anreOpa 1 Hayajla MaTeMaTUYECKOT0 aHanu3a, reometpus. ['eomerpus : 10—11-e kiaccobl
: 0a30BbIi U YIIIyONIEHHBINM YPOBHU | METOAWYECKUE pekoMmeHaanuu k yueonuky JI. C. AranacsiHa, B.
®. byry3osa, C. b. Kagominiesa u ap. — Mocksa : [Ipocsemenne, 2023. — 38 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubanoreka I{OK https://m.edsoo.ru/
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Ne ypoka Tembl ypokoB KoanyecTBo yacos Crnioco0 KOppeKTUPOBKHU [IpnunHa KOPPEKTUPOBKHU
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