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INOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamma ydebHoro Kypca «['eomerpusi» 0a3oBOro ypoBHs it oOydarommuxcs 10 —11
KJIaccoB pazpaboTana Ha ocHOBe DenepaabHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPETHETO
obmiero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHM, NPEIBIBISIEMBIX K
MaTeMaTHYeCcKoMy OO0pa30BaHMIO, M Tpagullil poccuiickoro oOpa3oBaHus. Peanuzanus mnporpammsl
O6€CH€‘-II/IB3.GT OBJIAAICHUC KIIKOUCBBIMHU KOMIICTCHIUAMHA, COCTABIAIOIIUMMHU OCHOBY JIA CaMOPAa3BUTHUA U
HEMPEePBIBHOT'O 00Pa30BaHMUSI, IIEIIOCTHOCTh OOMIEKYIBTYPHOTO, TUYHOCTHOTO M MTO3HABATEIILHOTO PAa3BUTHS
JUYHOCTH 00YYaIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOro Kypca T€OMETPHH Ha YPOBHE CpEIHEro o0Imero odpa3oBaHus 00YyCIOBJICHA
MPAKTUYECKOH 3HAYMMOCTBIO METAlpEMETHBIX W TPEAMETHBIX pPE3YJIbTaTOB OOYYEHHUS TEOMETPHH B
HANpaBJICHUU JTHYHOCTHOTO Pa3BUTHs oOydaromuxcs, GopMupoBaHus GyHKINOHATHHON MaTeMaTHYECKOM
IPAaMOTHOCTH, H3YYEHHUS JPYIHX Y4eOHBIX JTUCHHUIUIMH. Pa3BuTHe y OOYydYaromMXCs MPaBHIbHBIX
MPEJCTABICHUNA O CYIIHOCTH U MPOUCXOXKICHUH T€OMETPUYSCKUX a0CTPaKIUil, COOTHOIICHHH PEAIbHOTO U
UJCaTBHOTO, XapaKTepe OTPAKEHUS MAaTEeMAaTUYCCKOW HAYKOW SIBICHHH W TPOIIECCOB PEabHOIO MUpA,
MECTE TEOMETPHH B CHUCTEME HAYK M POJIA MAaTEMaTHYECKOTO MOACITUPOBAHHS B HAYYHOM IO3HAHUHU U B
MPaKTUKE CIocoOCTBYyeT (HOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS YUAIIMXCA, a TaKKe KauecTB
MBIIUICHUS, HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBisieTCs OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 00Iero oopa3oBaHus, TakK
Kak 00ecreynBaeT BO3MOKHOCTh U3YUEHHS KaK JUCHUILUINH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe WMbIUieHHE, (HOPMUPYEMOE TMPH HM3YyYCHUU OOYYArOIIUMUCS TOHSATHUHBIX OCHOB
TEOMETPUH W TOCTPOCHUM ILENOYKH JIOTHUECKUX YTBEPXKIACHUN B XOJE PEIICHHS T€OMETPHUECKUX 3ajad,
YMEHHE BBIBUTATh M ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HWCIOIB3YIOTCS TpPU PEUICHWH 3a7ad
€CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHue OpHUEHTHUPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJIb BO BCEX O00IacTsX
JesTeNbHOCTH YenoBeka. OpreHTalus 4eJI0BeKa BO BpPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €T0
COITMANIBHOTO OBITHS, (hOpMa OTPAKEHHS OKPYKAFOIIET0 MUPA, YCIOBHE YCIIEUTHOTO MO3HAHUS U aKTHBHOTO
npeoOpa3oBaHus neicTBUTENbHOCTH. OneprpoBaHne MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAMHSET Pa3HbIE
BUJIBI YUYEOHON W TPYAOBOM NEATEILHOCTH, SIBISIETCS OJHUM U3 TPO(PECCHOHATBHO BaXKHBIX KAaueCTB,
MOJTOMY aKTyajbHa 3ajada (OpPMHUPOBaHUS y OOYUYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
Pa3HOBHIHOCTH OOpPa3HOTO MBINIICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAaKTHYECKOM
JESITeTPHOCTH TI0 MHOTHM HaIPaBJICHUSIM.

Llens ocBoeHMsI mporpaMMbl yueOHOro Kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOYYECHUS —
o0mieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pPa3BUTHE OOYYAIONIMXCS 4epe3 oOecrneueHHEe BO3MOKHOCTH
NPUOOPETEHUS] U UCIIOJIb30BAHUS CHCTEMAaTHUCCKUX T'€OMETPHUSCKUX 3HAHWN W JICUCTBHH, CHEIUPHIHBIX
r€OMETPHH, BO3MOKHOCTH YCIIEITHOTO TPOJIOJHKEHUsT 00pa30BaHUs O CIICIUATLHOCTSIM, HE CBSI3aHHBIM C
MPUKIIATHBIM UCTIOJIB30BAHUEM FCOMETPHUH.

[Tporpamma o reoMeTpun Ha 0a30BOM ypOBHE MpeHa3HAYCHA JUIsl 00yUYarOIIUXCSI CPEAHEH IIKOJIbI,
HE WCTIBITHIBABIINX 3HAYMTENBHBIX 3aTPyIHEHWH Ha YpPOBHE OCHOBHOTO o0miero oOpasoBaHus. Takum
o0OpazoM, obydJaromuecs: Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH OOIIIME MAaTEMaTHICCKUE YMEHUS, CBSI3aHHbIE
co crneun(uKoil reoMeTpun M HEOOXOIMMBbIE JUIA KH3HH B COBpEMEHHOM obOmiectBe. Kpome 3Toro, oHu
MMEIOT BO3MOXKHOCTb U3yYUTh T'€OMETpPHUI0 OoJiee riryOoKo, eClii B AajbHEHIIIeM BOZHUKHET HEOOXOJUMOCTh
B TEOMETPHUYECKUX 3HAHUSX B MPO(PECCUOHATBHON eI TETLHOCTH.

JIOCTIOKEHHE IIeTT OCBOCHHS TPOTPaMMBI OOECIEUYMBACTCS PEHICHHEM COOTBETCTBYIOIIUX 3aj1ad.
[IpuopureTHpiMu 3amadamMu ocBoeHUs Kypca «['eomerpum» Ha 06azoBoM ypoBHe B 10—11 kmaccax
SIBJISTEOTCSL:



e (opmupoBaHUE MpeACTaBICHUS O NEOMETPUU KAaK YaCTH MHUPOBOW KYIBTYphl U OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (opmupoBaHUE TpPENCTaBICHHUS O MHOTOTPAHHMKAX M TelaX BpPANICHUS KAaK O BaXXHEUIIHUX
MaTEeMaTHYECKUX MOJIEIISX, MO3BOJIIONINX OMKMCHIBATD M U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOIIETO
MUDA;

e (opMuUpOBaHHME YyMEHHsS pACIO3HAaBaTh Ha 4YepTekaxX, MOJCIAX M B pPEATbHOM MHpPE
MHOTOTPaHHHKH U TeJla BPAIICHUS;

® OBJIQJICHUE METOJaMHU PCEUICHUs 3aJad Ha IOCTPOCHUS Ha W300pPaKEHHSX POCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUs OIEPUPOBATh OCHOBHBIMH IOHSATHSAMH O MHOTOTPAaHHHMKAaxX W Tellax
BpalICHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJIQJICHUE AITOPUTMaMHU PEUICHHUS OCHOBHBIX THIIOB 3alla4; ()OPMHPOBAHUE YMEHHS TPOBOIUTH
HECIIOKHBIE JTIOKa3aTeNbHbIE PACCY)KJICHHS B XO/I€ PEIICHUSI CTEPEOMETPHUECKUX 3a7a4 U 3a7ad C
IMPAKTUYCCKUM COACPIKAHHUECM

® pa3BHUTHC HHTCUICKTYAIBHBIX W TBOPYECKUX CIOCOOHOCTEH OOydYarommxcsi, IMO3HABATEIBHON
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBanue QyHKIMOHATLHON IPaMOTHOCTH, PEIICBAHTHOW T€OMETPUHU: YMEHUE PACIIO3HABATH
MPOSIBJIICHUSI TCOMETPUYCCKUX TOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX JKU3HEHHBIX
CUTyallUssX M TIPU M3YyYCHHHM JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTCH U
3aKOHOMEpPHOCTEH, (POpMyIHpOBaTH MX Ha S3BIKE TEOMETPUM U CO3/1aBaTh T'€OMETPUUYECKHE
MOAa€Ciu, IMPUMCHATH OCBOEHHBINI FGOMeTpI/I‘IGCKI/If/'I anmapar [ pClICHUsA IMPAaKTHUKO-
OPHECHTUPOBAHHBIX 3aJa4, HHTEPIIPETUPOBATh U OLICHUBATH MOJTYYCHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KypC CTEPEOMETPHUM B Hauaie
€ro M3yueHHus 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOIO IO3HAHUS, U OMNPEEIEHHBIM 00pazoM
OpraHn3oBaHHasA pa60Ta Hag4 HUMHU, 4YTO CHOCO6CTByIOT Pa3BUTHUIO JIOTHYECKOTO M IMPOCTPAHCTBECHHOI'O
MBIIUICHHS], CTUMYITUPYET MPOTeKaHNEe UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JalbHEHIIEMY H3yUEHUIO
npeaMera.

[Ipennourenue oTAaércs HariasAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO €CTh TEOPETHYECKHE
3HaHUA HMEIOT B CBOEU OCHOBE YYBCTBCHHOCTDH HpeI[MeTHO-HpaKTI/ILIeCKOI\/JI JCATCIIBHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEACTABICHUN y y4allUXCs B Kypce CTEPeOMETPUH MPOBOAUTCS 32 CUET pEIICHUS
3a/la4 Ha CO3[]aHUE MPOCTPAHCTBEHHBIX 00Pa30B U 3aau Ha OMIEPUPOBAHUE TPOCTPAHCTBEHHBIMH 00pa3aMH.
Co3manue obOpa3a MPOBOIUTCS C OMOPOM Ha HAINIAJHOCTh, a OINEPHPOBAHHWE 0O0pa3oM — B YCIIOBHUSX
OTBJICUCHUA OT HATJIAAHOCTHU, MBICJICHHOTO U3MCHCHHA €0 UCXOAHOI'O COACPIKAHUA.

OcHoBHbBIE conaepkarenbHble NUHUU Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKHY,
«[IpsiMbIe U TIOCKOCTH B MPOCTpAHCTBEY, «Tena BpameHus», «BeKTopbl 1 KOOPAUHATH B MPOCTPAHCTBE.
(DOPMI/IpOBaHI/Ie JIOTUYECCKHUX yMeHI/Iﬁ pacnpeacissi€TCcsa HE TOJIBKO MO COACPKATCIIBHBIM JIMHUAM, HO U I1O
rojiaM 00y4eHus1 Ha ypOBHE CPEAHET0 00Iero oopa3oBaHusl.

Copmepxanrie 00pa30BaHHS, COOTBETCTBYIOIEE NPEIMETHBIM pe3ylbTaTaM OCBOEHHUs paboueii
MPOTPaMMBI, paclpee€HHBIM M0 ToaM 00Y4eHHUS, CTPYKTYPUPOBAHO TaKUM O0pa30M, 4TOOBI OBIAJCHHE
FCOMCTPUYCCKUMHU TIOHATUAMU KW HABBIKAMH OCYIHICCTBIIAIOCH IIOCIICAOBATCIBHO W IMOCTYIATCIBHO, C
CO6J'IIO)]€HI/I€M npuHIUIIa MPEEMCTBEHHOCTH, yTOOBI HOBBIE 3HAHUS BKIIOYAINCH B O6I]_IYIO CUCTEMY
TF€OMETPUYECKUX TPEACTABICHUN OO0yJarommxcs, pacmmpsis U yrayonss e€, oOpa3ys MpouHbIe
MHOXCECTBCHHBIC CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun otBoautcsa 2 yaca B Hexento B 10 kitacce u 1 ywac B Henmento B 11 kiacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.
COJEPKXAHUE YYEBHOI'O KYPCA



10 KJTACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MpocTpaHcTBO. [loHsTne 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHHe MNpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOUIMECs, IapajuleibHbIE WU
cKpeuuBaromecs npsMble. [lapauiesbHOCTE NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE: IMapajUIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE; MAPAJLIEIBHOCTh TPEX MPAMBIX; [1APAUICIBHOCTh MPSMON U INIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXIY INPSAMBIMH B IPOCTpaHCTBE. [lapayenbHOCTh INIOCKOCTEN:
IapajuleJIbHbIE IUIOCKOCTH; CBOMCTBA MapajUIeNbHBIX IIOCcKocTed. llpocrelmme npocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, mapauieNenuIe]]; IOCTPOSHUE CEUCHUH.

[lepneHIUKYIAPHOCTD MPSMOM U IUIOCKOCTHU: NMEPIEHAUKYIISPHBIE IIPSIMBIE B IIPOCTPAHCTBE, NPSMbIC
IapaJuleJIbHbIE U NEPIEHIUKYIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYIIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MpPSMOW MNEPHEHIUKYJIAPHOM INIOCKOCTU. YTJbl B IPOCTPAHCTBE: Yrojl MEXAy MNpsSMON H
IJIOCKOCTBIO; JBYTPAHHBIM YrOJl, JIMHEWHBIA YroJl JABYTPaHHOrO yria. IlepneHaukyissp M HakKJIOHHBIE:
paccTossHHE OT TOYKM 10 IUIOCKOCTH, PACCTOSHHE OT TMPSMOW JI0 TUIOCKOCTH, HMPOEKIHs (UTYyphl Ha
IUI0CKOCTB. lleprenauKyIIpHOCTD MIIOCKOCTEN: IPU3HAK EPIEHIUKYIIIPHOCTH IBYX IIIockocTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHOrorpaHHUKHU

[loHsATHE MHOrOTpaHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOTPaHHUKA, BBINYKJIBIE W HEBBIIYKIbIC
MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrosnbHas npusma; I'paHd U OCHOBAHMS IIPU3MBI,
npsMas W HakKJIOHHAas MpHU3Mbl; OOKOBask M IOJIHAs IOBEpPXHOCTh mpu3Mbl. [lapannenenunern,
IIPSIMOYTOJIBHBINA NapaJlIeNenunes U ero cBoicrsa. [IupamMua: N-yrojapHas nupaMuja, rpaHd U OCHOBaHUE
NMpaMu/ibl; OOKOBasi U TMOJIHAs MMOBEPXHOCTh MUPAMUJbI; MpaBUJIbHAS U yCeUEHHAsI MUpaMuja. DIEeMEHTHI
IpU3MBbl U MpamMuisl. [IpaBuiabHbIE MHOTOTPAHHUKH: TTOHSATHE NTPAaBUJIBHOIO MHOIOTPAHHUKA; NTPaBUJIbHAS
npu3Ma U MpaBUIbHAs NUpPaMUAA; MpPaBUWIIbHAS TPEYroJibHAs NMUpaMula W MPaBWIBHBIA TeTpadap; KyoO.
[IpencraBieHre o MpPaBUIBHBIX MHOTOTPaHHMKAX: OKTadap, AoAeKa’Ap U ukocadap. CedeHHs NMPU3MBI U
MUPaMHU/JIbI.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, MPSIMOMW, IIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IUPaMUJax, NapauieenuIeax, IpaBUIbHBIX MHOTOTPaHHHUKAX.

Bblunicnenue 3€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans OokoBoit
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJb OCHOBAHMM, TeopemMa O OOKOBOM
MOBEPXHOCTU HpsAMOM mpu3Mmsbl. [1omans O0KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIIBHOW MUPaMUIBbI,
TeopeMa o TIoaau yceu€HHoi nupamuasl. [Toustue 06 00béme. OOBbEM MUPAMUIBL, TPHU3MBL.

[Tonobubie Tena B mpocTtpaHcTBE. COOTHONICHHS MEXIYy IUIOMIAJIMU TOBEPXHOCTEH, 00BEMamMu
MOJI00HBIX Tel.

11 KJIACC

Tena Bpamenus

Hunuaapudeckast TOBEPXHOCTh, 00pa3yIOINe IIMHIPUYECKON TOBEPXHOCTH, OCh IIMIIMHIPUUYECKON
noBepxHocTU. [lunmmHap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 0Opa3yrolas M OCh; IUIOMIAb OOKOBOU U
ITOJIHOW ITOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOU
noBepxHocTH. KOHYC: OCHOBaHHME U BEpIIMHA, OOpasyiomias M OCh; IUIOMAAh OOKOBOM M IOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, AMaMeTp; MJIOMaAb MOBepXHOCTU ceprl. B3anMHoe pacnonoxenue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; momaas chepsl.

N306paxenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.



KomOunHanuu Ten BpallleHusl 1 MHOTOTpaHHUKOB. MHOrOrpaHHMK, ONMCaHHBIN 0KoJI0 cepsl; chepa,
BIIMCaHHAsl B MHOTOTPaHHUK, WU TEJIO BPALICHHUS.

[Tonartue 06 o6wvéme. OcHOBHBIE CBOWcTBAa 00BbEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuiesienunesa u cieacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u iomaab chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOIAASMU IOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIL.

Ceuenust nuIMHIpa (MapajuylesIbHO W MNEPHEHIUKYISIPHO OCH), CEYEHMs] KOHyca (IapajulesbHOE
OCHOBAHUIO U MPOXOASILEE YEpPE3 BEPILUHY), CEUCHNUS 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTH U B mpocTtpaHcTBe. ClloKeHHEe M BBIYMTAHHE BEKTOPOB. Y MHOXKEHHME BEKTOpA
Ha 4ucio. Pa3noxkeHwe BekTopa MO TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio mnapasienenuiena.
Pemenne 3amad, cBsA3aHHBIX C NPUMEHEHHMEM IIpaBUi ACUCTBUN C BekTopamu. IIpsMoyrosbHas cucreMma
KoopauHaT B mpoctpaHcTBe. Koopaumuatsl BekTopa. Ilpocreiimue 3ajaum B KOOpAMHATaX. YTOJI MEXIY
BekTopamu. CKaJsipHOEe NPOM3BEICHUE BEKTOPOB. BbluncieHHEe YIiaoB MEXIy NPAMBIMU M IUIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/1 ITPU PELICHUN T€OMETPUYECKUX 3a/1ad.

INVIAHUPYEMBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE ~ pe3yJabTaThl  OCBOEHMSI  IporpaMMbl  ydyeOHoro mpeamera  «MaTemaTHKay
XapaKTepU3yIOTCA:

I'pazknanckoe BocniMTaHHue:

C(OPMHPOBAHHOCTHIO TPAXKAAHCKOM MO3MIMK OOYUYAIOMIETOCs KaK aKTHMBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOro OOIIecTBa, IMpPEICTAaBICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MpoLEAYyp I'PakJaHCKOTo oO0IecTBa (BBIOOPHI, OMPOCH! U IIp.), YMEHUEM
B3aMMO/IEHICTBOBATh C COLMAIbHBIMUA HHCTUTYTAMH B COOTBETCTBUM € UX (DYHKLHSMHU U Ha3HAUEHUEM.

IIaTpuoTnyeckoe BociuTaHHeE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOM TIpa)TaHCKOW UACHTUYHOCTH, YBAaXEHUS K MPOILIOMY H
HACTOAILLEMY POCCHUMCKOM MaTeMAaTHKH, IIEHHOCTHBIM OTHOLIEHHWEM K JIOCTH)KEHUSAM POCCHHCKHX
MaTEMaTUKOB U POCCHUICKOM MaTEMaTHYECKOM IIKOJbI, K HCIOJIB30BAHUIO ITHUX AOCTH)KEHHH B JIPYIHX
HayKax, TEXHOJIOTUSIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

OCO3HaHMEM [YXOBHBIX LEHHOCTEH PpOCCHUHCKOro Hapoja; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAaHMsI, 3TUYECKOTO IOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHMEM JIOCTHIKEHUN HAyKu U
NeSITeNIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMYHUBOTO OYAYIIETo.

JCTeTHYECKOe BOCIIUTAHHE:

JCTETUYECKUM OTHOLIEHWEM K MHUPY, BKIIOYas O3CTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 33/1a4, PEIICHUH, PAcCyXIE€HUH; BOCOPUUMYHUBOCTBIO K MaTEMaTUYECKUM acHeKTaM Pa3InYHbIX
BUJIOB HCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHMS NPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax 3J0pOBOIO U
6e3omacHoro oOpa3a JKM3HM, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0POBBIO (30pPOBOE NHTaHUE,
cOamaHCUpPOBAaHHBIA pEXHUM 3aHATUH W OTHbIXa, peryispHas ¢u3nyeckas aKTHUBHOCTB); (DHU3HUECKOTo
COBEPILLICHCTBOBAHMS, IPU 3aHATHIX CIIOPTUBHO-030POBUTEIBHOMN 1€ATEIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3iM4yHbIM chepam
po¢eCCUOHATILHON NeATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPUII0KEHUIMHU, YMEHUEM COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymield mpodeccCuu | peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBI
TOTOBHOCTBIO U CIHOCOOHOCTBIO K MaTe€MAaTHYECKOMY OOpa30BaHHUIO U CaMOOOpa30BAHUIO HAa MPOTSKEHUH



BCEM JKM3HU; FOTOBHOCTBIO K AKTUBHOMY YYAacTHIO B PEIICHUM NPAKTUYECKUX 3aa4 MaTEMaTUYECKOU
HaIlpaBJIECHHOCTH.

JK0JI0TNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO IKOJOTUIECKON KYIbTYphI, TOHUMAaHUEM BIIUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHME MPUPOJHOW U COLMAIBHOM Cpebl, OCO3HAaHHWEM TIJI00AJBLHOrO XapakTepa
HKOJIOTMUECKUX IMPOOJIeM; OpUEHTAaIel Ha MpUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUM JUid pelieHus 3ajJay B
00JacTu OKpY)KArOIIeH Cpeabl, TUIAHWPOBAHUS TMOCTYIIKOB M OIICHKHM HMX BO3MOKHBIX TOCTCACTBUU IS
OKpY>KaroIlEn Cpeibl.

LleHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTHI0 MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW TMPAKTUKH, IMOHUMAHHEM MAaTEMAaTUYECKOW HayKM Kak cQepbl 4YelOBEYeCKON
NEeSTEIbHOCTH, JTAloOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUIsl PA3BUTHUS LIUBUIIM3ALMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKU U MATeMAaTHYE€CKOW KyJIbTYpPOHM KakK CpeICTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISITh
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble  pe3yiabTaThl OCBOCHMsI IMpOrpaMMbl  ydyeOHoOro mnpeamera «MaremaTHKay
XapaKTEepPU3yIOTCsl OBJAJCHUEM YHHMBEPCAIbHBIMU HO3HAGAMENbHBIMU JICICTBUSIMU, YHUBEPCAJIbHBIMU
KOMMYHHMKATUBHBIMU JEHCTBUSIMH, YHUBEPCATIbHBIMU PETYISATUBHBIMU JEHCTBUSMHU.
1) VYHuBepcanbHble NO3HABaTeJbHbIEe JIiicTBUA, obOecnedynBaloT (QopMHUpOBaHUE 0a30BbIX
KOTHUTHBHBIX IPOLIECCOB 00yYaromuxcs (OCBOEHHUE METOJIOB MO3HAHUS OKPY’KAIOILIEr0 MUpa; IPUMEHEHHE
JIOTUYECKUX, UCCIIEIOBATEIBCKUX OTEPAlNid, yMEHUN paboTaTh ¢ HHPOPMAITUECH ).
Ba3zoBble Jloruyeckue aeiicTBus:
® BBIBIATH U XapaKTEpU30BATh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKHUX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXJy TMOHATUSAMHU; (OPMYJINPOBATh OMNPEICICHUs MOHSITHH;, YCTaHABIIMBAThH
CYIIECTBEHHBIN NpHU3HAK KIacCU(PUKAIMHM, OCHOBAHUS A O0OOOLIECHUS W CPAaBHEHMs, KPUTEPHUU
IIPOBOJAMMOTO aHAJIN3a;
® BOCIPUHMMATh, (OPMYJIHPOBaTh U  NpeoOpa3oBbIBATh  CYKICHHUSA: YTBEpAMTEIbHbIE WU
OTpHUILaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIIME; YCIOBHBIE;

® BBIIBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUHs B (akTax, JaHHBIX,
HaOJIIOJIEHUSAX W YTBEP)KICHUSX; MIpeliaraTh KPUTEPUM MJIs BBIABIECHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUUI;

e JenaTh BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® T[POBOJUTH CAaMOCTOSITENIbHO JOKa3aTeIbCTBA MAaTEMaTHYECKUX YTBEp)KIEHUH (IpsMble U OT
IIPOTUBHOI0), BBICTPaWBaTh AapryMEHTAlMIO, MPUBOAUTH IpPUMEPbl M  KOHTPIPHUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;
e BbIOMpaTh cnocob pemieHHuss y4eOHOM 3adauu (CpaBHHMBATh HECKOJIbKO BAapUaHTOB pELICHMS,
BbIOMpPATh HanboJIee MOIXOAAIIHNHI ¢ Y4ETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarejbckue 1elCTBUA:

® UCMOJb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNA WHCTPYMEHT TO3HaHUs; (HOpMYIHpOBAThH
BONPOCHI, (pUKCHpyIOLIME MNPOTUBOpeUne, MpodiieMy, YyCTaHABIMBaTh HCKOMOE M JaHHOE,
(bopMHPOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULIMIO, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIEPHUMEHT, MCCIEIOBAHHUE II0 YCTAaHOBJICHHIO
0COOEHHOCTEN MaTEeMAaTUYECKOr0 OOBEKTA, SIBIECHUS, POLIECCA, BBISIBICHUIO 3aBUCMOCTENH MEXTY
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCAMH;

® CaMOCTOATENBHO (HOpMyIUpoBaTh OOOOLIEHHS W BBIBOABI 10 pe3ylbTaTaM IPOBEAEHHOIO

HAOJIOACHNUS, UCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IecHMI;



MPOTHO3UPOBATHL BO3MOKHOC PA3BUTHUC HNPOLECCCA, 4 TAKKC BbIABUI'ATb MPCAIOJIOXKCHUA O Cro
Pa3BUTHUHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmaumeii:

BBIABIATE AeOUIUTH WHPOPMAIMH, JAaHHBIX, HEOOXOIUMBIX IS OTBETa HAa BONPOC M JUIS
pelIeHus 3a/1a49u;

BBIOMpaTh MH(OPMALNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMATH3UPOBAThH
Y MHTEPIPETUPOBATh HHOOPMALIUIO PA3INIHBIX BUIOB U (HOPM IIPEICTABICHHS;

CTPYKTYpPHUPOBaTh HMH(MOPMALMIO, TNPEJICTABIATE €€ B Pa3sNUUHBIX (opmax, HIUIIOCTPUPOBATH
rpaduyuecKy;

OLICHMBATh HA/I&KHOCTH HH(POPMAIMH IO CAMOCTOATENHHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHbic KOMMYHMKATHBHBIE JICHCTBHS, 00€CIICUNBAIOT CHOPMUPOBAHHOCTD COIMATBHBIX
HaBBIKOB 00y4YarOIINXCA.
OO0wmenne:

BOCIPUHHUMATH U (DOPMYJIHPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSMHU U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHHIX M MUChMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y PELICHHs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEeHHBINH Pe3ybTaT;

B X0j1€ 00CYXJIEeHHsI 3a[]aBaTh BOIIPOCHI MO CYIIECTBY 00CYX1aeMOM TeMbl, TPOOIEMBI, PelacMon
3aJla4uM, BBICKA3bIBaTh HJIEW, HAllEJICHHbIE HA MOUCK PEIICHUS; CONMOCTAaBIISITh CBOU CYXACHUS C
CY)KJICHUSIMH JIPYTUX YYaCTHUKOB JUAOra, OOHapy»XMBaTh pa3jW4YUe M CXOJICTBO TO3HUIIUIA; B
KOPPEKTHOH opMme GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEICTaBIATh PE3yJbTaThl pEUICHUS 3aJadyd, OJKCIEPUMEHTa, MWCCIEI0BaHUs, IIPOEKTa;
CaMOCTOSITENILHO BBHIOMpATh (OpMAT BHICTYIUICHHUS C YYETOM 3a/1ad Mpe3eHTAIlMH U 0COOEHHOCTe!
ayTUTOPHUH.

CoTpyaHnuecTBo:

MIOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAMBUIYATbHON paOOThI MPH peIIeHUH
y4eOHBIX 3aJla4; NPUHHUMATh LEJdb COBMECTHON JESITENbHOCTH, IJIAHUPOBATh OPraHU3ALNI0
COBMECTHOM paboOThl, paclpeneisaTh BHUIBI PadOT, IOroBapuBaThcs, OOCYXKIaTh IPOLECC H
pe3yabTar paboThl; 0000I11aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYINIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI»
U UHbBIE); BBIOJIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JEHCTBHS C IPYTHMHU WIEHAMU
KOMaHJIbl; OLEHMBAaTh KauyecTBO CBOEr0 BKJI3Ja B OOMMHA MPOAYKT 1O KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHuBepcajbHBIC PperyJassTHBHbIE JCHCTBHUS, 00eCHeunuBarOT (OPMHUPOBAHHUE CMBICIOBBIX
YCTaHOBOK Y JKU3HEHHBIX HAaBBIKOB JINYHOCTH.
Camoopranusanus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUS 3aJ1aui, BEIOUPATh CIIOCO0 peIIeHus ¢ yYETOM UMEIOLINXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOpMAaIUK.

CaMOKOHTPOJIBb:

BJaJIeTh HaBbIKAMM I[O3HABATENbHON peQIieKCUU KaK OCO3HAHMS COBEPIIAEMBbIX ACHCTBUH H
MBICIMTENBHBIX IPOLIECCOB, UX PE3Y/IbTATOB; BIAJETh CIIOCO0OAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipoliecca 1 pe3yibTara pelleHusl MaTeMaTHYeCKol 3a1auH;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTb [P PEIICHUH 337a4i, BHOCUTh KOPPEKTUBBI
B ACATCIBHOCTh Ha OCHOBEC HOBBIX O6CTO$ITCJIBCTB, JaHHBbIX, HaﬁI[eHHBIX OH_II/IGOK, BBIABJICHHBIX
TPYIXHOCTEN;

OIICHUBATb COOTBCTCTBUC PC3YyJIbTATa LCIU U YCJIIOBHAM, 0OBSACHATH NPpHUYUHBI JOCTUKCHHUA HIIU
HEIOCTHKEHHS PE3YNIbTaTOB JEATEIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLEHKY MpUOOpeTEHHOMY
OITIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPAMas, IJIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX NIPH PELLICHUH F'€OMETPUUYECKUX 3ajay.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuguupoBars B3auMHOE PaCHOJI0KEHHUE PSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSMMU: JBYTPAHHBIM Yroj, 'paHy JIBYTPAHHOrO yria, peOpo IBYTrpaHHOrO YIJa;
JMHEWHBINA yroy JBYTPaHHOTO yIJIa; IpajlyCHas Mepa JABYIPaHHOI'O yrIja.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIM W HEBBITYKIIBI MHOTOTPAaHHUK, 3JIEMEHTHI
MHOTOTpaHHHKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacnio3HaBaTh  OCHOBHBIE BH/Jbl MHOTOTPAHHUKOB  (IHMpamMHaa; MpU3Ma, HPSIMOYTOJIbHBIN
napajuieNnienumnesn, Kyo).

KnaccuumupoBarh MHOTOTpaHHHKH, BBIOMpas OCHOBaHMA I KiIacCH(UKAUH (BBITYKJIbIE U
HEBBINTYKJIBIE MHOTOTPAaHHUKH; TIPAaBWIBHBIE MHOTOTPAaHHHKH;, TIPSAMbIE ¥ HAKIOHHBIE IPH3MBI,
napasuJiesIenue 1bl).

OnepupoBaTh NOHATUSAMU: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3Ys METO/1 CIIEI0B.

Crpouthb ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEI0B, BBINOIHSTH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemiate 3ajaun Ha HaXOX/IEHUE N'€OMETPUYECKUX BEJIMYMH 10 00pasliaM WM aIrOpuTMaMm, NpUMEHss
M3BECTHBIE aHATUTUYECKUE METOMbl NPU PELIEHUH CTaHJIAPTHBIX MAaTEMaTHUECKHUX 3a/1a4 Ha BBIUMCIICHUE
paccTossHUM MeXAYy JBYyMS TOYKaMHM, OT TOYKM JO TMpPSAMOM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MTPSIMBIMH.

Pemiate 3a71aun Ha HaXOX/I€HUE T€OMETPUUYECKUX BEJIMYMH MO 00pasliaM WM aropuT™Mam, NpUMeHss
M3BECTHBIE aHAIMTUYECKUE METO/bI MPU PEHIeHUH CTaHJAPTHBIX MaTEeMaTHMUYECKUX 3a/lad Ha BBIYHCIICHHE
VIJIOB MEXJY CKPELIMBAIOIIMMUCS MPSAMBIMUA, MEXAY HNpPSIMOHM U IJIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JBYTPAaHHBIX YTJIOB.

Bbuucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEW MHOTOTPaHHUKOB (MpH3Ma, MNHpaMuja) ¢
IpUMEHEHUEM (OPMYJI; BBIYHUCIATH COOTHOLIEHMS] MEXAY IUIOMIAASIMU MOBEPXHOCTEH, OO0BEMaMU
MO0I00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHAMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH; LIEHTP,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPOPETUPOBATH HMHGOPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKuX QUrypax, npeAcTaBIeHHYIO Ha YepTexKax U pUCyHKaX.

[IpumeHsTh reomeTpuueckue (GaxkThl JUIs PEeIICHHs CTEePEOMETPUUYECKHUX 3a/ad, MpPeAroiararoinmx
HECKOJIbKO LI1aroB peIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpumensTH MpocTeiiiye NporpaMMHbIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE CUCTEMBI MTPU
pEIIEHNN CTePEOMETPUUECKHX 3a/1aU.

[IpuBoAMTH TpHUMEpHl MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B NPUPOZE M JKU3HH, DPACIO3HABATh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IpuMeHsTHh MONTy4YEeHHbIE 3HAHUS HA MPAKTHUKE: aHAJU3UPOBATh pealibHble CUTYAallUd U MPUMEHSTh
U3yYEHHBIE MOHATUS B IPOLIECCE IIOMCKA pPEIIEHUS MaTeMaTHYecKu Cc(HOpMYyIUPOBAHHON MpOOIEMBI,
MOJIETIMPOBaTh pEaJbHBIE CUTYallUH Ha $3BIKE TIE€OMETPUM, MCCIEA0BAaTh ITOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHN M TEOpeM, ammapara anreOpbl; peuiarh NpaKTHUECKUE 3aJ1auu,
CBSI3aHHBIE C HAX0XKJCHUEM T'€OMETPUUECKUX BEIUYHH.

11 KJTACC



OnepupoBaTh TOHATHSIMHU: IMJIMHIPHYECKAss MOBEPXHOCTh, O00pa3ylolue IMIUHIAPHYECKON
MOBEPXHOCTH; IHJIMHIP;, KOHHYECKAas IMOBEPXHOCTh, OOpa3yrollne KOHWYECKOH IMOBEPXHOCTH, KOHYC;
cepuueckas mOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYYCHHS Tl BPALICHHUS.

KnaccudunupoBars B3auMHOE PacnoiOkKeHHE CPEephl U TUNIOCKOCTH.

OnepupoBarh MOHATHSIMH: MIAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA CErMEHTA; IapOBOM
CJIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS; IIAPOBON CEKTOP.

Brrauciate 00bEMBI U TIOMAIN TOBEPXHOCTEH TeIl BPALICHUS, TEOMETPHUECKUX TEN C MPUMEHEHHEM
dhopmyi.

OnepupoBarh MOHITHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMHCAHHBIN OKOJIO cepsl; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJIU TEJIO BPAIICHHSI.

BBIUMCIIATE COOTHOIICHHS MEXKTY TUTOIIASIME [TOBEPXHOCTEH M 00bEMaMU TOJJOOHBIX TEII.

N300paxkaTh u3y4aembie GUTYPHI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrITIONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PHUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOUTB CEUCHHS TEJI BPALCHHUS.

W3BnekaTh, WHTEPIPETHPOBATH M  MPEeoOpa3oBbIBATh HWHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBarh MOHSATHEM BEKTOP B TIPOCTPAHCTBE.

BBITIONHATE JEHCTBYS CIIOKEHUS BEKTOPOB, BRIYMTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOpa HA YHUCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIaJIaI0T.

[TpuMeHsTH MpaBUIIO NTApaUISIICTUIIC A,

OnepupoBarh MOHATHUSAMH: JICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJbL BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJ MEKIY BEKTOPAMH, CKAISIPHOE TPOU3BEICHUE BEKTOPOB,
KOJTHHEAPHBIC U KOMILIAaHAPHBIE BEKTOPHI.

HaxoauTh cymMMy BEKTOPOB U MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPAMHU, CKAISIPHOE
MIPOM3BEJICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBatTh UIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensTh reomerpuueckue (akThl AN PEUICHHS CTEPEOMETPUUECKUX 3aJad, MpEeArnoararoiux
HECKOJIBKO IIaroB PeLIeHHs, €CH YCIOBUS TPUMEHEHHUS 3aJJaHbl B IBHOH dopme.

Pemarp nmpocreiinie reoMeTpUYecKHe 3a/1a4r Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3amaun Ha JTOKa3aTeIhCTBO MAaTEMATHYECKHX OTHOIICHWN W HAXOXKJICHUE T€OMETPUUICCKUX
BEJIMYMH TI0 OoOpa3lamM WM ajlropuT™MaM, MPHUMEHSS W3BECTHBIC METOJbl NMPH PEIICHUU CTaHIAPTHBIX
MaTeMaTHYECKUX 3ajau.

[TpuMeHsITh MpoCTEHIIIIe TPOrPAMMHBIC CPEJICTBA M JICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TTPU
pEIICHNN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOIMTE TpPUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U IKU3HHU, PACIIO3HABATH
MIPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHSITh TMOTYYCHHBIE 3HAHUS Ha TPAKTHKE: aHATU3UPOBATh PEAIbHBIC CUTYAIlMH W MPUMCHSITH
W3YYCHHBIC TIOHATHS B TIPOIECCe IOWCKA PEIICHUS MaTeMaTHIecKdu CHOpMYITHMpOBAHHOW TPOOIEMBI,
MOJICTIUPOBATh peadbHbIE CUTYallUd Ha SI3bIKE TEOMETPHH, HCCIENIOBaTh MOCTPOCHHBIE MOJEIHN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, ammapaTa anreOpbl; pemaTh MIpakKTHYeCKue 3a1auu,
CBSI3aHHBIC C HAXOXJICHUEM T€OMETPHUCCKUX BEIIMUNH.
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MPSIMBIX U 72068
IIOCKOCTEMN 5. htt\\
resh.edu.ru\subject\lesson\6065\start\1
25651\
6. htt\\
resh.edu.ru\subject\lesson\6129\start\1
31672\
1. JI.C. Atanacss, B.®. byry3zos, C.b.
Kanomues, D.I'. ITo3usk, JI.C.
Kucenesa. ['eomeTpust (6a30BbIi 1
yriayOneHHbii yposens). 10-11
KJIacChl. DJIEKTpOoHHAas ¢popma
yueOHUKa.
[lepniennukynsapH g EHEIJK{OTeKa [HOK
octe HpHMIiIX 1 12 resh.edu.ru\subject\lesson\4724\start\2
MJIOCKOCTEMN 044\
htt\\
4.resh.edu.ru\subject\lesson\4757\start\
20566\
htt\\
5.resh.edu.ru\subject\lesson\4748\start\
20810\
VYriel MeXAY
MPSIMBIMU U 10 1
IJIOCKOCTSIMU




MHororpanHuku 11 1
O0nBé
BEMBI 9 1
MHOTOI'PaHHUKOB
[ToBTOpEHMeE:
CCUCHUH, 4 1
paccTosiHus U
yIJIbl
OBIIEE
KOJIMYECTBO
YACOB I10 08 > 0
I[TPOT'PAMME
11 KUIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaunmenoBanue
Ne (uugposBbIe)
pas3ie/ioB u TeM Konrpoasneie | Ilpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmbl paboTbI padoThI
pecypcsl
Tena BpameHus 12
O0BbEMBI TEN 5 1

BCKTOpH " KOOPANHATHBI

10 1
B IIPOCTPAHCTBE
IToBTOpEHME,
4 000011IeHHE, 7 1
cucTeMaTu3aIus 3HaHui
OBILEE KOJIMYECTBO 34 3 0
YACOB I10 ITPO'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBA3SATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA:

MareMaruka: aﬂre6pa 1 HavaJla MaTCMaTUYCCKOT O aHAJIM3a, TCOMCTpPH. FCOMCTpI/I}I, 10-11 xmaccel/

AranacsH JI.C., byry3zoB B.®., Kagomues C.b. u npyrue, Mocksa «IIpocsemenue» 2020.
METOJANYECKUE MATEPHAJIBI JISA YUUTEJIA:

1.MaremaTHKa: anreOpa 1 Hauajga MaTeMaTH4YeCKOTo aHanu3a, reomerpus. ['eomerpus, 10-11 kmacesl/
Aranacsz JI.C., byty3oB B.®., Kagomues C.b. u qpyrue Mocksa «IIpocsemienue» 2020

2. Meroanyeckue pekomeHnanuu g yuurens. 10-11 kiacesl (k yaeouuky Aranacss JI. C. u np.).
W3narensctBo "[IpocBemenne"2016

3. B.I'. 3uB. JIumaktuueckue Marepuaisl 1o reomerpun 1 10 knacca. Mocksa. «IIpocsemenne».2014




4. E.M. PaGunoBu4. 3a1aun 1 ynpakKHEHHUS Ha TOTOBBIX yepTexkax. 10 — 11 kmaccsl. 5. ['eometpus.
Mocksa. «Mnekca». A.Il. Epmora, B.B. ['omo6opoapko. CaMoCTOSITEIbHBIC M KOHTPOJIBHBIE paOOTHI.
I'eometpus 10 — 11. MockBa. «Mnekca.

5. A.IL. EpmoBa, B.B. I'onoGopoipko. Y cTHBIE TPOBEPOUHBIE U 3aU4eTHBIE paboTHI 1o reomeTpun s 10-

11 xnacca. MockBa. «inekcay.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. JI.C. Aranacsin, B.®. byry3os, C.b. Kamomues, O.1". Tlo3nsik, JI.C. Kucenesa. ['eomeTpus (6a30BbIii 1
yriyoneHHsIi ypoBens). 10-11 knaccel. DnekrpoHHas popma yuyeOHuUKa.
2. bubimoreka [IOK
3. caiit: htt\\ resh.edu.ru\subject\lesson\4756\start\203542
htt\\ resh.edu.ru\subject\lesson\6133\start\272068
htt\\ resh.edu.ru\subject\lesson\6065\start\125651\
htt\\ resh.edu.ru\subject\lesson\6129\start\131672\
htt\\ resh.edu.ru\subject\lesson\4724\start\2044\
htt\\ resh.edu.ru\subject\lesson\4757\start\20566\
htt\\ resh.edu.ru\subject\lesson\4748\start\20810\



