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MNOSICHUTEJIbHAS 3AITUCKA

PaGouas mporpamma ydae6HOTO Kypca «I'eomeTpus» 6a30BOTO YPOBHS AJisi OOyJIArOIINXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa cpeaHero ooémero oOpaszoBanus, DenepanbHOi paboueil MPOrpaMMbl CPEIHETO
oOmiero oOpa3oBaHusi «BeposATHOCTP M CTATUCTHKa», C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEIBSIBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAJUIHUNA POCCUHCKOTO
oOpa3oBanus. Peaymzanusi mporpaMMbl 00SCIICUNBACT OBJIAJICHUE KIFOYCBBIMA KOMITCTCHITUSMH,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O 06pa303aH1/191, OEJIO0CTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBbHOI'O pa3BUTUA JIMYHOCTU 06y11a101111/1x<:51.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
0O0yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTHIO METANpPEIMETHBIX M TPEIMETHBIX pPEe3yJIbTaTOB
0oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GopMHpOBaHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOKICHHH
TCOMETPUYCCKAX a0CTPaKIUH, COOTHONMICHUH PEATbHOTO W HICABHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHUYEeCKON HAyKOW SIBJEHUWU M MPOIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MaTEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PCHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS aallTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAaEeT BO3MOXKHOCTh M3Y4CHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4, YMCHHE BBIIBUTaTh M ONPOBEPrarh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBEHHO-HAYyYHOTO IWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
JeATeNbHOCTH YeioBeka. OpHEeHTAIUS YeJIOBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOIMMOE
YCJIOBHE €r0 COIMAILHOTO OBITHS, (hopMa OTPaKEHHUsI OKPYXKAIOIIEr0 MUPA, YCIIOBUE YCIICIIHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JICUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEIMHSCT pa3Hble BUIbI YICOHOUW M TPYJOBOH IEATEIHLHOCTH,
SBIISICTCSI OJHUM H3 MNPO(ECCHOHATBLHO BAXKHBIX KAYeCTB, IOJTOMY aKTyaJlbHa 3ajada
(dbopMupoBaHUs y 00yUaAIOIINXCS TPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00Opa3HOTro
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKOH NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE OOy4EHUS
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUSI M WCIOJIb30BAHUS CUCTEMATHYECKUX T'C€OMETPUYCCKUX 3HAHUH U
NEeUCTBUM, crienn(UIHBIX TEOMETPUN, BOZMOKHOCTH YCIEIIHOTO MPOOIKEHHUSI 00pa30BaHUS 110
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.

[Iporpamma o reomMeTpun Ha 6a30BOM YpOBHE MpeIHA3HAYECHA ISl 00YJAIOIIUXCS CpeTHeN
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHCHHH HAa YypPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum obOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHHUS, CBSI3aHHbBIE CO CIeNU(DUKOM reOMETPUU U HEOOXOJUMBIC JUISl )KU3HH B
coBpeMeHHOM obmiecTBe. Kpome 3TOro, 0OHM MMEIOT BO3MOKHOCTb M3YYUTh T'€OMETpHIO Ooee
rIyOOKO, €CIIM B JATbHEHUIIIEM BO3HUKHET HEOOXOJAMMOCTh B T'E€OMETPHUYECKHX 3HAHUAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTeTHRIME 3aauaMi OCBOCHHS Kypca «l eomerpumn» Ha 6azoBoMm ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuEe TpEACTABICHUS O T'EOMETPHH KAaK YacTH MHPOBOU KYyIbTYpHl U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPAaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MAaTEeMATHYECKUX MOJICIISAX, TIO3BOJISIONINX ONKMCHIBATH U M3Y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAMM pelleHus 3a7ad Ha T[OCTPOEHUS Ha H300paKeHHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHUEe YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX U
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJTOPUTMAaMH DPEIICHHUS OCHOBHBIX THIOB 3a7a4; (OpMHUpOBAHUE YMEHHS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTelbHBIE PACCYXJCHHS B  XOJE  pEIICHUS
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaromuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBanue (QPyHKIMOHATBLHON TI'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS I€OMETPHUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Juid pelieHusT MNPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCS BKIIIOYEHHE B KYpC CTEPEOMETPHH B
HayaJe ero U3y4eHus 3ajad, pelraeMbIX Ha ypOBHE MHTYUTUBHOTO MO3HAHUS, U ONPEIeIEHHBIM
o0pa3oM opraHuzoBaHHas padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKAHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBHUPYET K JalbHEHIIIEMy U3YUCHHIO MPEAMETA.

[Ipenmourenne OTAAETCS HAINSIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHHs, TO €cTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
JesITeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MIPEICTABICHHUH Y yUaluXcs B Kypce CTepeoMEeTpUn
MPOBOJMTCS 3a CYET pelIeHusl 3ajad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB WM 3ajay Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OTMOPOW Ha
HArJIATHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSX OTBJICUEHHUS OT HATJISITHOCTH, MBICIIEHHOTO
M3MEHEHHUS €0 UCXOJHOTO COJAEPIKAHMSL.

OcHoBHbBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJMHATHI B TPOCTpaHCTBE». DopMupoBaHHe TOTHIECKIX YMEHUN pactpeiesieTcsl He TOJIbKO



[0 COAEP)KATEIbHBIM JUHHUSAM, HO M TO rojaM OOy4eHHS Ha YPOBHE CPETHEro OOILero
oOpa3oBaHUsI.

Conepxxanne 00pa30BaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHHS
paboueii mporpaMMmsl, pacupeAeaEHHBIM 10 ToJaM 00yUeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKUMH  TOHATHUSAMH M HaBBIKAMH  OCYIIECTBIISJIOCH
MOCIIEIOBATEIIbHO M TIOCTYNATENBHO, C COONIONEHHEM NPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHS BKIIIOYAJINCH B OOIIYI0 CUCTEMY IT€OMETPHUYECKHX TPEACTABICHNUN 00yJaromuxcs,
pacmmpsis u yriayonsis e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

®OPMbI YYETA PABOYEN ITPOT'PAMMbBI BOCIIUTAHUSI
BocnurarenbHslil noTeHman npeamera «I'eomeTpus» pealin3yeTcs yepes:

— yCTaHaBJIMBAaHWE JOBEPHUTENBHBIX OTHOIICHUH MEXIY Yy4YUTEIeM H OOydJaroIIMMHCH,
CHOCOOCTBYIOUIMX IO3UTUBHOMY BOCIPHUATHIO YyYalllUMHCS TpeOOBaHUM U MPOCHO
YUUTES;

— TpUBJICYCHHE BHUMAHHUS YIaIIUXCs K 00CYKIaeMoi Ha ypoke HH(pOpMaIui, aKTUBH3AIUN
MTO3HABATEIBHOH NIESTETHHOCTH yUaIIuXCs;

— mnoOyXJeHHe Yydaluxcs coOyoaTh Ha YpPOKE HOPMBI YUeOHOW JUCHUIUIMHBI H
caMOOpraHu3aIiH;

— TIOJUIEPKMBAHME B KOJUJIEKTUBE yJAIINXCS JIPYXKETIO0HYIO, ISIOBYI0 00OCTaHOBKY;

— CO3/JaHHE YCJIOBHM Ui CaMOCTOSITENIBHOTO IOMCKa, OTOOpa, OIEHKH HH(pOpMAaIu
yUYaIIUMHUCS, UCTIONB3YS pa3HOOOpa3HbIE HCTOYHUKH;

— (opmMupoBaHue y 00yJaronuxcsi KyJIbTyphl 3J0POBOTO M 0€30MacHOr0 00pa3a KHU3HH,

— (¢dopMUpOBaHHE FKOJIOTHUECKOMN KyJIbTYphI MOBEACHMUS,;

— UVHUIMUPOBAHUE U TMOJJIEP’KKA HCCIIEIOBATENbCKON JEesTeNbHOCTH OOy4aronuxcs B
pamMKax peaiv3alli UMH UHIUBUAYAIbHBIX U TPYIIOBBIX UCCIEI0BATEIbCKIX TPOEKTOB,
YTO AacT 00y4arolMuMCs BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PELICHUs
TEOpEeTUYEeCKON MpoOIEMBbl, HaBBIK T'€HEPUPOBaHUS U O(OpMIICHUS COOCTBEHHBIX UJEH,
HaBbIK YBKUTEIHHOTO OTHOLICHUS K YYKUM HesIM, 0()OPMIICHHBIM B padoTax ApYyrux
uccienoBaTesield,  HaBBIK ~ MYOJUYHOIO  BBICTYIUIGHUSI — [epel  ayauTopuei,
apryMEHTHPOBAHMSI U OTCTaUBAHUS CBOCH TOUKHU 3pEHUS

— pa3psbKeHue HanpsHkEHHOW OOCTaHOBKH B KJIacce; MPUBJICYCHHE BHUMAHUS y4alllUXCs K
oOcyxaemMoii Ha ypoke HH(popmaIuu;

— CO3JaHHE YCIOBUHW /Ui Pa3BUTHUA TBOPYECTBA U HCCIIENOBATEIBCKON NESATEIBHOCTH
oOyuaronuxcs;

— UVHUIMUPOBAHHUE yYaIIUXCs K 0OCYKIEHHUIO, BHICKa3bIBAHUIO CBOETO MHEHUS, BEIPAOOTKE
CBOETO OTHOLIEHHWsS IO TMOBOJY, IIOJydaeMOH Ha YypOKEe COLMAJIbHO 3HAUYUMOMU
uHpOpMalnH.

MECTO KYPCA B YYEBHOM IIUVTAHE

Ha u3yuenune reomerpun otBOAUTCS 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11 kiacce,
BCETro 3a JiBa roja o0yuenus - 102 yueGHbIX Haca.



COJAEPKAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTepeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapannenbHOCTh NPSMBIX M IJIOCKOCTEM B NPOCTPAHCTBE:
MapajuleIbHbIE IPSAMBbIE B NPOCTPAHCTBE; IMAPAIUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
NpsIMOM M IIOCKOCTH. YTIIbI C COHANpPABJICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepieHAMKYASIPHOCTh  OPSIMOM M TJIOCKOCTH:  MNEPHEHIUKYISPHBIE TPsSMbIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTHU MPSMOH M INIOCKOCTH, TEOPEMA O MPSMON NEPIEHANKYIIPHOHN IIIOCKOCTH.
VYTIiBl B IPOCTPAHCTBE: YTOJ MEXKIY NMPSMOU M NIJIOCKOCTBIO; IBYTPAHHBIN YIOJI, TUHEHHBIM YroJl
JNBYrpaHHOro yria. [leprmeHIuKymnsip M HaKIOHHBIE: PACCTOSHHE OT TOYKH 10 IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUTyphl Ha TIIOCKOCTh. [leprnenaukynspHOCThb
IJIOCKOCTEN: TMpU3HAK TNEPHEHIUMKYISIPHOCTH JBYX IUIOCKocTel. Teopema o  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAsI IPU3Mbl; OOKOBas U TMOJHAsi HOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUIBI;
MpaBUJIbHAsT W YyCEUEHHas MupaMuja. OJIEMEHThl MNpu3Mbl M nupamuabl. lIpaBuiibHbIe
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMua; MpaBUiibHas TPEYrojbHas MUpamMuia U MpaBUWIbHBIN TeTpasap; KyO. [Ipeacrasnenue o
MPaBUIIbHBIX MHOTOIPaHHUKAX: OKTa’p, A0ACKa’Ap U ukocasap. CeueHus npu3Mbl U MUPaMUIBbI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNEeMEHTbl CHMMETPUH B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MMOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSIMOI MIPU3MBIL, IIJIOIIa1b OCHOBaHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTU MPsAMOI mpu3Mbl. [lnomans G0KOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIHHON
MUpaMHJIbI, TEOpEMA O IIoaan yceu€HHoU mupamuabl. [loastue 06 00bEmMe. O0bEM THUPaMUIBI,
MIPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXKIY IUIOMAASMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hununapuyeckas NOBEPXHOCTb, O0pa3yloIMe UWIMHAPUYECKONH IOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliye KOHMYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
KoHHYeckoi mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOIIATh IMOBEPXHOCTH cdepbl. Bizanmuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300paxkenue Ten BpalleHus Ha III0CKOCTU. Pa3BépTka LMIMHApa U KOHYcA.

KOM6I/IHaIII/II/I TCJI Bpall€CHHUA W MHOTI'OrpaHHUKOB. MHOFOFpaHHI/IK, OIIMCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPsIMOYTOJIBHOTO MapaieNenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y 106 ChEephl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockocTH U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



[NTAHUPYEMBIE PE3VJIBTATHI
OcBoenune ydyeOHOTO mpeamera «MareMaTHKay JIOJDKHO OOecreuyuBaTh JOCTHKEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHHUsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS MpOTpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCS:

I'paxraHckoe BoclUTaHUE:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYpP, SBICHHUH, NPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMCHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarpuoTrdeckoe BOCIIMTaHUE:

c(OpPMHUPOBAHHOCTHIO POCCUMCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHHEM K JOCTIKEHUSIM POCCUMCKUX
MaTE€MAaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ATUX TOCTUKEHUHN B
IPYrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CcHOpMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEJICHHMS, CBA3aHHOTO C MPAKTHUYECKUM TTPUMEHEHHUEM
JOCTIDKCHHM HAyKH U JEATEIHbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TOCTPOEHHUE
YCTOMYHMBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas OICTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYecKhe 3HaHus B HHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIM PEKUM 3aHATUN M OTIbIXA, peryispHas (usmueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBbIM
chepaMm mpodeccuoHaNbHOM JEesITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYACTHIO B PEILIEHUU
MPAKTUYECKUX 33]1a4 MaTEeMaTUYECKOW HaIlPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYIbTYpPhl, MOHUMAHHEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rII00ambHOTO  XapakTepa JKOJIOTHUECKUX MpoOJieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHUs 3a/ad B 00JIacTH OKPYXKAIOIUIEH Cpelbl, MIaHUPOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

lenHOCTH Hay4YHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTUKH, MTOHUMAaHUEM MaTeMaTHYeCKON HayKd Kak chepsl
YEJIOBEUECKOU NEATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJIs PAa3BUTHUSl LIMBWIN3AIUY;
OBJIQJICHUEM SI3bIKOM MAaTEMATUKHU U MAaTEMaTHUECKOUN KyJIbTYpOil KaK CPEJCTBOM MMO3HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIEN0BATEIBCKYIO ACSITEIBHOCTh HHIANBUAYAIBHO
U B IpYIIIE.

METAIIPEJMETHBIE PE3YJIbTATDI

MertamnpeaMeTHble pe3yIbTaThl OCBOCHUS POTrpaMMBbl yueOHOTO mpenmeTa «MaTemMaTukay
XapaKTEepU3yIOTCSl  OBJAJCHUEM  YHUBEPCAJIbHBIMU  II03HABATEJIbHBIMU  JICHCTBUAMHU,
YHHUBEPCATbHBIMH KOMMYHHKATUBHBIMH ~JCHCTBUSIMH, YHHBEPCAJIBHBIMU PETYISTHUBHBIMH
JIEACTBUSAMM.

1) YHuBepcanbHbIe MO3HABATENIbHBIC ACUCTBUS, 00eceunBaOT (GopMHpOBaHUE 0A30BBIX
KOTHUTHUBHBIX IPOLIECCOB OOyyaromuxcsi (OCBOGHHUE METOJIOB IO3HAHUS OKPYKAIOLIEro MHUpA;
MPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENLCKUX OTepaluid, yMeHUi paboTarh ¢ nHpopMammen).

ba3oBble ornueckue AecTBUA:

*BBISIBJISITh M XapaKTEpHU30BaTh CYHIECTBEHHbIE NPU3HAKM MaTEeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHWA MEXIy MOHATHAMHU; (QOPMYIUPOBATH OINPEACICHUS  TOHSITHIA
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccU(UKALKUKA, OCHOBAaHUS Uil OO0OOIIEHHS U
CpPaBHEHMUsI, KpUTEPUU TPOBOAMMOIO aHAIIN34;

*BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOpPa30BbIBATh CYKIEHUS: YTBEPIUTENbHbIE U
OTpULaTeNbHbIE, €AMHUYHbIE, YaCTHBIE U OOIINE; YCIOBHBIE;

* BBISIBJISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (akTax,
TaHHBIX, HAONIONCHHUSAX W  YTBEPXKACHUSX; TMpemiaraTh KPUTEPUH IS BBISABICHHSA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

*IeNIaTh BBIBOJIBI C WCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 10 aHAJIOTHH;

*[IPOBOJUTH CaMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIPSMBIE U
OT TPOTUBHOIO), BBICTPaMBATh APTYMEHTALMIO, IPUBOJIUTH IPUMEPHI U KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CYXAECHUS U BBIBOJIBI;

*BBIOMpATh CMOCOO pemieHuss y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOojee MOAXOAALIMM ¢ Y4ETOM CaMOCTOSITEIbHO BBIJEJICHHBIX
KpUTEPHUEB).

ba3oBble uccnenoBaTenbcKue 1eHCTBUA:

* MCII0JIb30BaTh BONPOCHI KAaK MCCIIE10BATEIbCKII HHCTPYMEHT IIO3HAaHUS; HOPMYIUpPOBATH
BOIPOCHI, (PUKCHpYIOIME NPOTHBOpEYHe, NpoOIeMy, YyCTaHABIMBAaTH HCKOMOE M JIaHHOE,
(bopMupOBaTh T'MIOTE3Y, APT'YMEHTHPOBATh CBOIO NMO3ULII0, MHEHHE;

*[IPOBOJMUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEJOBaHUE IO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SIBJIEHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 00BbEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;

*CaMOCTOSITENILHO (hOpMYIHPOBaTh 000OIIEHNS U BBIBOJIbI 10 Pe3yabTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEI0BAHMs, OLIEHUBATh J1OCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

* IPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLIECCa, a TAKXKE BbIABUTATh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueit:

* BBISIBJIATH JIEPUINUTHI HH(OPMAIIMHU, JaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA Ha BOIPOC U IS
peleHus 3a/1auu;

*BBIOMpATh MHPOPMALMIO W3 HMCTOYHUKOB PpA3IMYHBIX THUIOB, aHAJIW3UPOBATh,
CHCTEMaTH3UpOBaTh U HHTEPIPETUPOBATh HMHGOPMAIMIO Ppa3IUYHBIX BUAOB U (opMm
MIPEICTaBICHHUS;

*CTPYKTYpHpOBaThb MH(POPMALIMIO, TPEACTaBIATH €€ B  pa3iMUHbIX  (opmax,
WTIOCTPUPOBATH I'pahuuecKu;

*OlLIEHUBATh HAA&KHOCTh HHGPOpPMALMM TIO CAMOCTOSTENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.



2) YHuBepcaJbHble KOMMYHHKATHBHBIC JEHCTBHs, OOECIIEYMBAIOT CPOPMHPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00Y4YaIOLIUXCSL.

Oomienue:

*BOCIIPUHUMATD U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBHUSAMH M LEISIMHU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M NHCHhMEHHBIX
TEKCTaX, 1aBaTh NOSICHEHUS 110 X0y PELIEHMs 3a/1a4l, KOMMEHTUPOBATh IIOJYyYEHHBIN pe3yJIbTaT;

*B X0J€ OOCYKICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi TeMbl, IpOOIEeMBI,
pelaeMoi 3ajauu, BbICKAa3bIBaTh WJIEH, HALIEJICHHbIE HA MOMCK PEIICHMSI; CONOCTaBISATh CBOU
CYXJEHHUS C CY)KICHHMSIMHU JPYTHX YYaCTHUKOB Jauajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

*[IPEACTaBIATh PE3YIbTATHl PELICHUS 3a/adyM, SKCIEPUMEHTAa, MCCIEI0BAHUSA, MPOEKTa;
CaMOCTOSITEIIEHO BEIOMPATh (POPMAT BBICTYIUICHHS ¢ YIETOM 3a7a4 MPE3ECHTAUU U OCOOCHHOCTEH
ayJIUTOpUH.

CoTpyIHUYECTBO:

*[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIbHON pabOThI MpH
pelieHny y4eOHbIX 3a/ay; MPUHUMATh I€JIb COBMECTHOM JESTEeIbHOCTH, IUIaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpenessiTh BHABI paboOT, JTOrOBapuUBAaThCs, OOCYXKIATh
MPOIIECC U pe3yibTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJIEH;

*y4acTBOBaTh B IPyNIoOBBIX (popmax paboThl (0OCyXkaeHus, OOMEH MHEHHUH, «MO3TOBBIE
LITYPMbI» ¥ UHBIE); BBIIOJIHATH CBOIO YacTh pab0ThI M KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTUMU
YJleHaMd KOMaH/bl; OIIEHHBAaTh KaueCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIE peryiaTUBHbIE IEHCTBUS, 00eCTIeYMBaIOT (POPMUPOBAHNE CMBICIOBBIX
YCTaHOBOK U ’KU3HEHHBIX HABBIKOB JIMUHOCTH.

Camoopranu3zanus:

*COCTaBJIAThH IUIAH, AJTOPUTM pELIEHHs 3aJaud, BBIOMpPATh CHOco0 pemieHust ¢ y4éTom
HUMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTpOJIb:

*BJIaJICTh HABBIKAMH ITO3HABATEIBHON peIieKCUU KaK OCO3HAHUS COBEPIIIAEMbIX JCHCTBHIMA
U MBICIUTENBHBIX TPOIECCOB, HX PE3YIbTATOB; BIANETh CHOCOOAMH CaMOIPOBEPKU,
CaMOKOHTPOJISl IpOIlecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoi 3a/1a4i;

*NIpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPU PEHICHUM 3aJaud, BHOCUTHh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX ONIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

*OLICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSIM, OOBICHATH MPUYUHBI
JOCTHKEHHS WITM HEJIOCTHXKEHUS PE3YIbTaTOB JIESATEIIbHOCTH, HAXOJUTh OMIHOKY, TaBaTh OLICHKY
MPHOOPETEHHOMY OIIBITY.

B ¢enepanbHBIX W pErHOHANBHBIX MPOLEAypax OIEHKH KadecTBa 00pa30BaHUA
UCIOJIb3YeTCsl TMepedyeHb (Koau(puKaTtop) MpoBEepsSeMbIX TpeOOBaHUI K MeTanpeaMeTHbIM
pe3ynbTaTaM 0CBOCHHSI OCHOBHOM 00pa30BaTeNbHOM IPOrpaMMBbl CpEeAHET0 001Iero 0opa3oBaHusl.

Ilepeyens (kKoaudukarop) npoBepsiecMbIX TpPe0OBaHMI K MeTanpeAMeTHbIM
pe3yJibTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTe/IbHOM IPOrpaMMBbl CpeIHero oouero
o0pa3zoBaHust



Kon

[IpoBepsiemble TpeOOBAaHUS K METAIIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO . .
OCHOBHO# 00pa30oBaTeIbHON IPOTPaMMBI CPEIHETr0 00IIer0 00pa3oBaHUS
TpeOoBaHUs
1 [lo3HaBarenbHBIE YHUBEpCANIbHBIE YueOHbIE AeiicTBUS (nanee - YY)
1.1 bazoBrie tornyeckne nencTBUA
111 YcTaHaBiIMBaTh CYMIECTBEHHBIM NPHU3HAK WM OCHOBAHWS JUISI CpPaBHEHHUS,
o KJIacCU(UKAITUN U 000OIICHIS
1.1.2 BEISBIIATE 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBIICHUSIX
CamocrosarenbHo  (GOpMyaUpoOBaTh M aKTyalu3upoBaTb  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
1.1.3
OTIPENICNIATh IEJHM JICATEIBbHOCTH, 3aJaBaTh IapaMETPbl W KPUTEPHU HUX
JOCTHKEHUS
114 BHOCHTH KOPPEKTHBBI B JICATEIIBHOCTh, OIICHUBATHL COOTBETCTBHE PE3yJIbTATOB
o TIEJISIM, OTI[CHUBATh PUCKH TIOCIIEACTBHM JISATSIIBHOCTH
1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIJICHHUE TP PEIICHUH )KU3HEHHBIX MPoOJIeM
1.2 Ba3oBeIe ncciiemoBaTesCKue JEUCTBUAS
121 Brnaneth HaBbIKaMH y4eOHO-HCCIIEOBATEIBCKON M MPOSKTHON NIESTEIHLHOCTH,
o HaBBIKAMU pa3perieHus mpooiem
OmnageHre BUAAMHU JIEITCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHSA, €r0
1.2.2 WHTEPIPETAIMK, MPEeoOpa3oBaHUI0O M NPHUMEHEHHIO B PA3IMYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCJIC IIPH CO3/IaHUH YUCOHBIX M COIIMATIBHBIX IPOCKTOB
123 dopmupoBaHWE  HAyYHOrO  THMA  MBIIUICHHWS,  BIQJICHUE  HayYHOH
o TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMH U METOJIaMHU
BBISBISATE NPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UPOBATh  3ajady,
1.2.4 BBIJIBUTATh TUTIOTE3y €€ PEIICHHUs, HAXOJUTh apryMEHTBhI JUIsSl JOKa3aTelIbCTBA
CBOMX YTBEPI)KIICHHIA, 3a]]aBaTh apaMeTPhl U KPUTCPUH PEIICHUS
1925 AHaTM3UPOBATH MOJIYYCHHBIC B X0/ PEUICHUS 3a1a4H PE3y/IbTaThl, KPUTUICCKU
o OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX
126 YMeTh TEepeHOCUTh 3HAHUS B MO3HABATENBHYI0 W MPAKTHYECKYI OOIacTH

KHU3HCOACATCIIbHOCTH,




YMETb UHTEIPUPOBATH 3HAHMSI U3 PA3HbIX IIPEIMETHBIX 00JacTe;

OCYIIECTBIISATh II€JICHANPABICHHBIN IMOWCK IEpPEeHOCa CPEACTB U CIIOCOOOB
NEUCTBUS B MPOGECCHOHATBHYIO CPEIy

1.2.7

CriocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIILHOMY IOMCKY METOJOB PEIICHUS
IPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB [T03HAHUS;

CTaBUTh W (QOpMyIHpOBaTh COOCTBEHHbIE 3aJadydl B 00pa30BaTEIbHOMN
ACATCIIbBHOCTH U )KU3HCHHBIX CUTYAlIHUAX;

CTaBHUTb HpO6J'I€MBI " 3a71a4i, JOIMyCKAOIINE AJIbTCPHATHUBHBLIC PCILICHU S,
BBIIBUI'aTb HOBBIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHbBIC IMTOAXOAblI U PCIICHUSA

pa3pabaThiBaTh IUIAH pEHIEHUs MPOOJIEeMbl C Y4ETOM aHalu3a HMMEIOIINXCS
MaTepuaIbHbIX U HEMaTEepPUAIbHBIX PECYPCOB

1.3

Pa6ora ¢ unpopmarnueit

1.3.1

Branets HaBbIKaMu TOJydeHUS WHGOPMAIMK U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYLIECTBJISITH ~ NOUCK, AaHajlu3, CHUCTEeMaTHU3alMi0 U
HHTEpIpeTaio HHPOPMAIK Pa3INYHbIX BUIOB U (HOPM MpeACTaBICHUS

1.3.2

Co3znaBaTh TEKCTHI B pa3UYHbIX (popMarax ¢ yu€ToM HazHadeHHsI MHPOpMAIU
U 1EJeBOM ayAuTOPHH, BBIOMpas ONTHUMalbHYIO (OpMy MpencTaBiIeHUS U
BH3yalnHu3aIiuu

1.3.3

OHeHI/IBaTB AOCTOBEPHOCTD, JCTUTHUMHOCTD I/IH(l)OpMaI_II/II/I, e€ COOTBETCTBHUE
IIPpaBOBBIM U MOPAJIBHO-3TUYCCKUM HOpMaM

1.3.4

Hcnonb3oBath cpeacTBa HHOOPMAMOHHBIX 1 KOMM YHUKAIIMOHHBIX TEXHOJIOTHI
B PCIICHHM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 33734 C
coOroficHneM TpeOOBaHHMM SPrOHOMHUKH, TEXHHKH O€301aCHOCTH, THTHMECHBI,
pecypcocOepekeHusI, TPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH

1.3.5

Bnagers HaBeIKaMu pacliO3HaBaHHA U 3alllUThI I/IH(i)OpMaI_II/II/I, HH(i)OpMaHHOHHOﬁ
0€30I1aCHOCTH JIMYHOCTHU

KommynukatusHble YV /]

2.1

OO01enue

211

Ocyl1ecTBIATh KOMMYHHKAIIMKA BO BCEX cdepax KHU3HH;, BIAJACTh Pa3IHUYHBIMU
cnoco0amu oOLIEHU U B3aUMOAEUCTBUS




Pa3BEépHyTO0 M JOrMYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCIOJIB30BAHHUEM

2.1.2
SI3BIKOBBIX CPEJICTB
2.1.3 ApryMeEHTHpOBAaHHO BECTU AUAJIOT
3 Perynstusueie YV I
3.1 Camoopranu3arus
CaMOCTOSATENBHO OCYLIECTBIISITh IIO3HABATEJIbHYIO JESTEIbHOCTb, BBISBIIATH
311 poOJIeMBI, CTAaBUTH M (POPMYIIMPOBATH COOCTBEHHBIE 32,1241 B 00pa30BaTEeIbLHOM
NEeSITEIbHOCTH U KU3HEHHBIX CUTYALIUSX;
JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM
CaMOCTOSATENBHO COCTABJIATh IUIAH PEUICHUS MTPOOJIEMBI ¢ YUETOM HMEIOLIUXCS
3.1.2 pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH W MPEANOUYTEHU; AeIaTh 0CO3HAHHBIN
BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIIECHUE;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHocoOCTBOBATH (POPMHUPOBAHUIO M TIPOSBICHHUIO IIUPOKON SPYIUILIMU B Pa3HBIX
oOnacTsax 3HaHUI
3.2 CaMOKOHTPOJIb
391 JlaBaTb OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTD,
o OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM
329 Brnanets HaBbIKaMu NO3HABATENBHOM peguIeKCUU KaK OCO3HAHUS COBEPILIAEMbIX
o JEWCTBUI M MBICIMTENbHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI pediIeKCHN JUIsl OLIEHKM CHUTYyalluH, BbIOOpa BEPHOTO
peleHus;
yMEThb OIICHMBAaTh PHCKM M CBOEBPEMEHHO MPHUHMMATh pELICHUS 10 UuX
CHMIKEHUIO
OMOLMOHANIBHBI ~ MHTEIUIEKT,  MpEArNoJaralomuidi  cOpMHUPOBAHHOCTb:
33 CaMOpETyJIMPOBaHMs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPHUHMMATH

OTBETCTBEHHOCTh 34 CBOE MNOBCACHUC, CIIOCOOHOCTH aIalITUPOBATLCA K
OMOIUOHAJIIbHBIM U3MCHCHUAM U IIPOABIIATH T I/I6KOCTB, OBITH OTKPBITBIM HOBOMY;,

BHYTPEHHEW MOTHMBALIMM, BKIIOYAKOLIECH CTPEMJICHHE K JOCTWKECHHUIO LIEIU U
yCcrnexy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHUE JIEMCTBOBATh, UCXOAS U3 CBOMX
BO3MOXHOCTEN




[NPEJMETHBIE PE3VYJIbTATDBI

OcBoenne ydeOHOTO Kypca «['eoMerpusi» Ha ypoOBHE cpemaHero oOImero oOpa3oBaHUS
JIOJDKHO 00€CIIeYHBAaTh JIOCTIIKCHUE CIICAYIOIUX PEJIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

10 KJIACC

OnepupoBath MOHATUSAME: TOYKA, MPSMasi, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX MPH PEIICHUH T€OMETPHUCCKUX
3ajad.

OnepupoBaTh TOHITHSIMH: TAPAUICIBHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIoJIOKEHHUE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSMH: JBYTPaHHBIA YTOJ, TpaHH JABYI'PAHHOTO yria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA yroJl ABYTPAHHOTO yTiia; TpaayCcHasl Mepa ABYIPaHHOTO YIIa.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBIMTYKJIBIH MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TIPABMIILHBI MHOTOT PAHHHK.

PacrioznaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TTUpaMH[IA; MPH3Ma, MPSIMOYTOJILHBIH
napajuiesienume, Kyo).

KnaccudummupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KJiacCU(UKAIIIU
(BBIMyKJIBIE M HEBBINYKIbIE MHOTOTPAHHHWKH; TIPaBUIbHBIC MHOTOIPAHHHUKH, TIPSIMBIC U
HAKJIOHHBIE TIPU3MBI, TApaJIICIICITATICBI ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MNIOCKOCTb, CEYeHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHILIMITBI TOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIEIOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJIHATH (BBIHOCHBIE) TIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaXOXKJEHHE FEOMETPUUECKUX BEIMYUH 10 00pas3aM Hid allropuTMam,
MIPUMEHSSI W3BECTHbIE aHAJIMTUYECKHE METOJbl MPHU PEIICHWH CTAaHAAPTHBIX MaTEMaTHUYECKUX
3a/la4y Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMsI TOUKaMH, OT TOYKHU J0 IPSIMOM, OT TOUKHU JI0
IJI0CKOCTH, MKy CKPEIINBAIOIIUMHUCS MTPSIMBIMHU.

Pemats 3aaun Ha HaXOXKJCHHE FEOMETPUUECKUX BEIMYUH 10 00pas3am Hid allropuTMam,
MPUMEHSST W3BECTHbIE AHAIUTUYECKHUE METOJIbl MPU PEIICHUH CTAaHIAAPTHBIX MaTEeMaTHYEeCKHUX
3a/lad Ha BBIYMCJICHHUE YIJIOB MEXIY CKPEHIMBAIOIIUMUCS MPSIMBIMU, MEXAY MPSIMON H
IJI0CKOCTBIO, MEX/TY IJIOCKOCTAMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIJIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
pUMeHeHHeM (OPMYIT; BBIYUCIATH COOTHOILIECHHS MEX/1Y IJIOMIAIsIMH MOBEPXHOCTEH, 00bEMaMu
MOJA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHIATUSIMH: CUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTH
CUMMETPUH; IEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarp, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTEPEOMETPHYECKHX 3ajad,
MIPEINONaraloNX HECKOJIbKO IIaroB PelIeHUs, €Cli YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

[IpumeHsaTh MpocTeiine MporpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a7au.

[IpuBOoUTH TpPUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TpUPOJE U IKH3HH,
pacmo3HaBaTh MPOSIBICHNUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IpuMeHsTh TONydyeHHBbIC 3HAHUS HA MPAKTHUKE: aHAIM3HPOBATh pPEeallbHbIC CUTYaIlMH U
MPUMEHSITh U3YYEHHBIE TIOHSITUS B  TMPOIECCE TMOUCKA  pEIIeHUS  MaTeMaTHYeCKH



chOpMyTUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CHTYallHH Ha S3bIKE TEOMETpPUH,
HCCe0BaTh MOCTPOCHHBIE MOJEIU C MCIHOJIb30BAaHUEM T€OMETPUUECKHUX IMOHSITUM U TEOPEM,
amnmapara anreOphl; perarh MPaKTUICCKUE 3a1a4H, CBSI3aHHBIC C HAXO0XKJICHUEM I'eOMETPUICCKUX
BEJIMYUH.

11 KJIACC

OmnepupoBaTh NOHATHAMHU: [IUJIMHIPUYECKAst HOBEPXHOCTh, 00pa3yroIne IMIHHIPUIECKON
MOBEPXHOCTH; IWJIMHIP; KOHWYECKas MOBEPXHOCTh, 00pa3yrolne KOHMYECKOW MOBEPXHOCTH,
KOHYC; c(heprueckasi IoBEpXHOCTb.

PacriosnaBats Tena BpaieHus (IIUHAP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI MMOJTYYSHHUS TEIl BPAILICHHS.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OmnepupoBaTh MOHATHSMU: IIAPOBOI CETMEHT, OCHOBAaHWE CETMEHTA, BHICOTA CErMEHTA,
IapOBOM CJI0M, OCHOBAHHE IIAPOBOT0O CJIOSA, BBICOTA IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbraucnare 00bEMBI M TUTOINAAM TOBEPXHOCTEH TEN BpaIlleHUs, T€OMETPHUECKUX Tell C
MpUMEHEHUEM (POPMYIIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAaHHUK, BIUCAHHBIA B C(epy W ONHUCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK FITH TEJIO BPAIICHUS.

BBIUUCIATE COOTHOIIEHUS MEX/Ty TUTOIIA IIMH MTOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX Tell.

N3o0pakaTe m3ydaembie (GUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp: BUJT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJl BPAIICHUSI.

W3Bnekarb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUA CIOXKEHHSI BEKTOPOB, BEIUYMTAHUSI BEKTOPOB U YMHOKEHHUS BEKTOpa
Ha 4YHUCJI0, OOBSICHATD, KAKUMH CBOMCTBAMM OHU 00aJaloT.

[IpumeHsTh npaBUiIO Mapajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXIy BEKTOpPaMH, CKaJlsIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonutb cymMMy BEKTOpOB U ITPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXK]Y BEKTOPaMH,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOpIUHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MIPEIONIAraloINX HECKOJbKO IIaroB PElIeHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4u Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMYECKUX OTHOIICHUNW W HaXOXACHUE
reOMETPUYECKUX BEJIMYMH MO 0o0pas3laM MM alropuTMaMm, IpUMEHssT U3BECTHbIE METOJbl IpU
pelIeHNH CTaH/IAPTHBIX MaTeMaTUYECKHX 3a/1ay.

[IpuMeHsTh mpoCTEHIINe MPOrpaMMHBIE CPEACTBA M 3IEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh mHpHUMEpPbl MaTEeMATUYECKUX 3aKOHOMEPHOCTEH B TMpHUpPOJE U IKHU3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpumeHsTH TONlydeHHBbIC 3HAHUS HA TPAKTHUKE: aHAIM3UPOBATh peajbHbIE CUTYallUd U
OPUMEHATh  M3y4YeHHBIE TIOHATUA B  TIpOLIECCe TIOMCKAa pELIeHHs  MaTeMaTU4eCKU
c(OpMyYIUPOBAHHONW MPOOIEMBI, MOJIEIUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENH C HCMOJIb30BAaHUEM T€OMETPUYECKHX MOHSATHH U Teopem,



arrapara aHFGGPBI; peliaTh MPAKTHUYCCKUC 3ada4u, CBA3aHHBIC C HAXOXICHUCM I'COMCTPUICCKUX

BCIINYHH.

B denepanbHbIX U pernoHAIBHBIX IPOIEIypaxX OLEHKH Ka4ecTBa 00pa30BaHUs UCIIOIb3YETCs

nepeueHb (KOAM(PUKATOP) PpACHpPENeNCeHHBIX 10 KJlaccaM IMPOBEPSEMBIX TpeOOBaHHHA K

pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOrPaMMBbI CPEIHET0 00Iero 00pa3oBaHus

1 3JICMCHTOB COJACPIKAaHUSA IO MATCMATHUKCE

IIpoBepsiemble TpeOOBaHMSA K pe3yIbTATaAM OCBOEHHS OCHOBHON 00pa3oBaTe/IbHOM

nporpammsbl (10 kiacc)

Koaudukarop npenmeTHsIx TpeOOBaHUN

Kon [IpoBepsieMbie TIpeIMETHBIE PE3yJbTaThl OCBOSHHS OCHOBHON 00pa3oBaTEIIBHOM
MPOBEPSIEMOTO | MPOTPAMMBI CPEAHETO OOIIEro 00pa3oBaHUs
pe3ynbrarta

1 Yucna v BBIYKCICHUS

11 OnepupoBaTh NOHITHIMH: PAIMOHAILHOE U ICHCTBUTEIHLHOE YHCII0, 0OBIKHOBEHHAS
. U JecaTHYHAs IPOOb, TPOIICHTHI

19 BeImosHATE apuMeTHIecKie OTepaluy ¢ PaluOHATBHBIMA U JICHCTBUTEIIBHBIMHU

JHUCIIaMU
13 BrITIOJTHATE IPHOTMKEHHBIC BEIYUCIICHIS, UCTIONB3YS MPaBHIIa OKPYIIICHHS, JC]IaTh

MPUKUIKY U OIIEHKY pPe3yIbTaTa BHIYMCICHUN




OmnepupoBaTh MOHATHAMHU: CTEIECHb C LIEJIBIM IOKa3aTejeM, cTaHaaptHas ¢opma

3alIucCu [[GﬁCTBPITCJIbHOI‘O qucia, KOpCHb HaTypaHLHOﬁ CTCIICHHU, HCIIOJIB30BaTh

1.4 .

MOAXOIATYI0 (POPMY 3aIUCH NEHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTUICCKIX

3a7a4 ¥ MpeICTaBICHUS TaHHBIX

OmnepupoBaTh MOHATHUSAMH: CHHYC, KOCHHYC M TaHTE€HC NpPOHM3BOJBHOTO YIJIA;
1.5 UCIIOJIb30BATh 3aMMCh IPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIe TPUTOHOMETPHUYECKHE

GbyHKITIT

2 VYpaBHEHMS 1 HEPaBEHCTBA

OnepupoBaTh TOHSATHAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJOE,
21 panroHansHOe, HPPAMOHAIBHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE

ypaBHEHHE

BeimosHATE  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAXKCHUH U pelraTh
2.2

TPUTOHOMETPHUCCKUEC YPaBHEHUS

BeimoytHATE  TipeoOpa3oBaHUs  IEJIBIX, PAMOHAIBHBIX ¥ HPPAMAOHATBHBIX
23 BBIPOKEHUH U PEIIaTh OCHOBHBIE TUIIBI IIEJIBIX, PAIIMOHALHBIX U UPPAITHOHATBHBIX

YpaBHEHUH U HEPABEHCTB

[IpumeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUs MaTeMaTHYeCcKUX 3ajad u
24

3a/1a4y U3 pa3IMuHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

MonennpoBaTh peanbHble CUTYallMU Ha S3bIKE alreOpbl, COCTABIIATH BHIPAKECHHUS,
25 ypaBHEHUs1, HEPABEHCTBA 110 YCIOBHUIO 33]1a4H, UCCIIEI0BaTh OCTPOSHHBIE MO

C MCIOJIb30BaHUEM alllapara ajareopbl

3 OyHKIUU U TpapuKu

OnepupoBaTh MNOHATUAMU: (QYHKLHSA, crMOCOObl 3amaHus (GYHKIMH, OO0IacTh
3.1 OTpe/eNieHus] U MHOXECTBO 3HaueHUW (QyHKIuHU, rpaduxk (QyHKIMM, B3aMMHO

oOpaTHble GyHKINUU

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTh (YHKUMU, HYIH (YHKIUH,
3.2

MPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A pelICHUs] ypaBHEHUI

Crpouth u uuTaTh TpaduKu JITHHEHHOW (GYHKIMH, KBagpaTUYHOW (QYHKIUH,
3.4

CTEIIEHHOH q)YHKI_II/II/I C IICJIBIM ITIOKAa3aTCJIEM




Hcnonb3oBare rpaduku  (yHKOHMA OIS UCCICIOBAHHUS TPOIECCOB U

3aBHCHUMOCTEH IPH PELICHUH 33734 U3 APYruX y4eOHBIX MPEAMETOB U PealbHOM

3.5 YKU3HHU, BRIPAKATH (POPMYyIIaMU 3aBUCHMOCTH MEKAY BETMUYNHAMU
4 Hauana maTeMaTnueckoro anaiamnsa
OnepupoBaTh  IMOHATHSAMHU:  TOCJIEIOBATCILHOCTh,  apuMmeTHyeckas U
41 reoMeTpUUecKasi MPOrPECCUH
OnepupoBaTb  MOHATUSMHU: OECKOHEUHO  yObIBarouiass TreoMeTpuyecKas
4.2 nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIECH reOMETPHIECKON MpOTpeccuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3JIMUYHBIMHU CIIOCOOaMU
Hcnons3oBath CBOMCTBA TMOCIENOBATEILHOCTEN M TMPOTPECCHM Ml PEIICHUs
44 peanbHBIX 3a/1a4 MPHUKIAJTHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHITHAMU: MHOKECTBO, OTIEPAITMU HAJlT MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar i OMUCAHUS peaTbHBIX
5.2 MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
OnepupoBaTh MOHATUSMU: OIIPe/ICICHUE, TEOpEMa, CIEACTBHE, J0KA3aTEIbCTBO
5.3
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
6.1 YuTaTh ¥ CTPOUTH TAOJIHUIIBI ¥ TUATPAMMBI
OnepupoBaTh MOHATUSAMU: CpelHee apudmernyeckoe, MeauaHa, HauOoJbIIee,
6.2 HauMEHbIIIee 3HaYCHHEe, pa3Max MacCUBa YHCIOBBIX JaHHBIX
OnepupoBaTh MOHATHAMH: CIy4alHBIA JKCIEPUMEHT (OMBIT) U CiIydailHOE
coObITHE, 3IeMEHTapHOe COObITHE (3NIEMEHTAPHBIA MCXOJ) CIy4allHOTO OTIBITA;
6.3 HaXOJWTh BEPOSITHOCTH B OMNbBITAX C PAaBHOBO3MOXXHBIMU CIy4alHBIMU

CO6LITI/I$IMI/I, HaxXO0IuTb W CPAaBHHBATb BCPOSATHOCTH COOBITUH B HU3YUYCHHBIX

CHy‘I&ﬁHLIX OKCIICPUMCHTAX




Haxomute u opMynupoBath COOBITHS: MepeceuyeHre U OObEANHEHUE TaHHBIX

COOBITHIA, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; IOJIb30BATHCS

6.4 auarpaMmamMu Jisepa 1 GOpPMYIION CIOXKEHHUS BEPOSTHOCTEH MpU pElIeHUU
3a1a4
OnepupoBaTh TMOHITHSIMH: YCIOBHAS BEPOSTHOCTh, HE3aBHCHUMBIC COOBITHS;
6.5 HAXOJIUTh BEPOSTHOCTH C MOMOIIBIO MPaBUIa YMHOXEHHUS, C IMOMOIIBIO JepeBa
CIIy4alHOT'O OIIbITa
6.6 [IpuMeHsITP KOMOMHATOPHOE MPABMIIO YMHOKECHUS TIPH PEIICHUH 3a71a4
OnepupoBaTh TOHSATHSMHU: WCIBITAHWE, HE3aBUCHUMBIC HCIBITAHUS, CEpUs
WCTIBITAHUN, YCTEX W HeyJaua,; HaxOJUTh BEPOSITHOCTH COOBITHM B CEpUH
6.7 HE3aBUCHUMBIX UCIIBITAHUH JI0 TMEPBOTO yCIeXa, HAXOAUTh BEPOSITHOCTH COOBITHI
B CEpUU UCTIbITaHU bepHynu
OnepupoBaTh MOHATUSMU: CITyJaifHas BEJTUYHHA, pacpeieJIieHue BEPOSTHOCTEH,
08 JMarpaMMa pacripesieleHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], IIJIOCKOCTh
[IpuMeHsITh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPU pPELICHUU
1.2 reoMeTPUYECKHX 3324
OnepupoBaTh MOHATUSMU: MAPAJUIETBHOCTh U MEPIEHANKYIIPHOCTh MPSIMBIX U
7.3 .
IJI0CKOCTEH
Knaccudummposare B3auMMHOE pacHoOJIOKEHUE TMPSAMBIX M IJIOCKOCTEH B
7.4
IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYIPAHHBIN YrOJ, TpaHU JBYTPAaHHOIO yria, pedpo
75 JNBYTPAHHOTO YIJla, JUHEWHBIN Yrojl JBYrpaHHOTO Yyrja, TpajgycHas Mepa
JBYTPAHHOTO yTIia
OnepupoBaThb MNOHATUSMU: MHOTOTPAHHUK, BBIMYKIBIM W  HEBBIMYKJIBINA
76 MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAaHHUKA, MPAaBUIbHBIA MHOTOTPaHHUK
PacrioznaBath OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (IIMpaMujaa, MpHU3Ma,
1.7

IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)




7.8

KnaccupunupoBaTb MHOTOTpaHHHUKH, BBIOMpas OCHOBAaHUS IS KilacCH(pUKALUU
(BBIMYK/IbIE M HEBBIIYKJIBIE MHOTOTPAaHHMKH, IPaBUJIbHBIE MHOIOI'PAaHHUKH,

IIpsIMBIE U HAKJIOHHBIE NTPU3MBI, TApAJUICICITUIIE b))

7.9

OHepI/IpOBaTI) MMOHATUAMU: CCKYIIas MIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSCHATE IMPUHOUIIBI TIOCTPOCHUS CeUeHUI MHOT'OI'PpaHHHUKOB, UCIIOJIB3YSA MCTO

CJIICI0B

7.11

CrpouTh ceueHuss MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBIMOJIHATH (BBHIHOCHBIE)
IJIOCKHE YEPTEX U M3 PUCYHKOB IPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY,

CHU3Y

7.12

Pemrate 3aa4i Ha HaXO0XIACHUC TCOMCTPHYCCKHUX BCIWYHUH II0 06pasuaM NI
alropurMaM, IHIpPHUMCHAA HW3BCCTHBIC AHAIUTHUYCCKHUEC MCTOABI IIpU PCIICHUUN
CTaHAAPTHBIX MAaTEMAaTHYCCKUX 3a/a4 Ha BbIYUCIICHUC paCCTOHHI/Iﬁ MCKIY ABYMA
TOYKaMH, OT TOYKH 10O Hp?[MOfI, OT TOYKM J0 IINIOCKOCTH, MCKOY

CKPCHIUMBAOIIUMHUCS ITPAMBIMUA

7.13

Pemats 3agaum Ha HaxOXKIEHHE T'€OMETPUUYECKUX BEIMYMH IO OoOpas3laMm WU
aIropuT™MaM, MPUMEHSISI U3BECTHbIE AHAIMTUYECKHE METOJAbl MpPH PElICHUH
CTaHJAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BBIUMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMHUCA TPSIMBIMH, MEXIy TMPSIMOA U TUIOCKOCTBIO, MEXKIY

INIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIOMIAJM TOBEPXHOCTEM MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) C TOpuMeHeHueM (GOopMyJ, BBIUUCIATH COOTHOILICHHS MEXIY

iomaiasamMun HOBerHOCTCﬁ, 00BéMaMu HO,I[O6HBIX MHOT'OI'PaHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMU: CUMMCETPUA B IMIPOCTPAHCTBEC, LICHTP, OChb U INJIOCKOCTDH

CUMMCTPHH, UCHTP, OCh U IMIIOCKOCTb CUMMCTPUHN (I)I/Il"prI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U

pPUCYHKax




[TpumensTh reomMeTpruecKkue (akThl JUIS PEIICHUS CTEPEOMETPUUYECKUX 3aiad,
717 MIPENIIONATAIOIMX HECKOJIBKO II1aroB PpELICHUs, €CIU YCIOBMS NPUMEHEHUS

3aJaHbl B IBHOU opme

[IpuMeHATs  HpoCTEHIIME  NPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
7.18

KOMMYHUKAIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3aJa4d

[IpuBOIUTE IpUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH,

7.19
pacrno3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

[IpuMeHATH NOJIy4EHHBIE 3HAHWA Ha IPAKTUKE: AHAIM3UPOBATh PEAIbHBIC
CUTyallUM W TNPHUMEHATh W3Y4YEHHBIE IOHATHSA B IIPOLIECCE IMOUCKA PEIICHMS
MaTeMaTH4eCKu CQOPMYIHPOBAHHON MpoOIEMBI, MOAEIUPOBATH pPEATbHBIC
720 CUTyallUM Ha S3bIKE TEOMETPHM, HCCIEAOBaTh IOCTPOCHHBIE MOJCIN C
HCIIOJIb30BAHUEM T'€OMETPHUYECKUX MOHATHM M TeopeMm, ammapara aireOpsl,

peliatb MNPAaKTHYCCKHUE 3aJadyr, CBA3AaHHBIC C HAXOXJICHUECM TI'COMETPUYCCKUX

BCIINYUH

IIpoBepsiemble 3j1eMeHThI coaep:kanus (10 kaacc)

Kon [IpoBepsieMblii 37IEMEHT COJIEPKAHUS
1 |1ncma u BBIMHCITCHUS
Panonanbupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTH, OCCKOHEUHBIE
rnepuoguveckue  ApoOu.  ApudMmeTHueckhe Olepalud C  PalUOHAIBHBIMH  YHCIAMH,
1.1 |npeobpasoBanus 4uCIOBBIX BhIpaskeHuil. IIpumeHeHue apoOell M IIPOLEHTOB Ui pELICHUS
MIPUKJIAIHBIX 3a][a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUH U peallbHOM KU3HH
JleiicTBuTenpHbIE 4YHCla. PanuoHanbHBle W HppalMoOHalbHbIE 4HcTa. ApudMeTHYecKue
1.2 lonepanuu ¢ neiicTBuTeNbHBIME UHCIaMu. IIpHGTIKEHHBIC BEIYMCIICHHS, IPABHIIA OKPYTIICHHS,
[PUKHJIKA U OLICHKA Pe3yJbTaTa BIYUCICHUI
Crenens ¢ 1enbiM nokazateneM. CranmapTHas ¢opma 3amucu JeHCTBUTENBHOTO 4YHCTA.
1.3 Mcnons3oBanme noxxomsmeil (OPMBI 3amMCH  JGHCTBUTENBHBIX YHCEN JUIA  PELICHHs
[MPAKTUUYECKHX 33J1a4 U MPEICTABICHUS TaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalibHOW creneHu. [leficTBus ¢ apudMeTHYeCKUMH KOPHSIMU

HaTypaHLHOﬁ CTCIICHU




CrHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, ApKTAaHI'€HC

15
YKCIIOBOTO apryMeHTa

2 YpaBHEHMS U HEPaBEHCTBA

2.1 |ToxxmecTBa M TOXKJIESCTBEHHBIC ITPEOOPA30OBAHUS

9 [IpecoOpa3oBaHre TPUTOHOMETPUUYCCKUX  BBIpaXCHWH. (OCHOBHBIE TPHUTOHOMETPHUYECKUE
. (bopMyIbI

23 'YpaBHEHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellieHne HepaBeHCTBA. MeTo1 HHTEpBaIOB

2.4 |PemenHue menbIX U IPOOHO-PANIMOHATBHBIX YPaBHEHUH U HEPABEHCTB

2.5 |PemeHne upparioHAILHBIX YPAaBHEHHI U HEPABEHCTB

2.6 |[PemeHue TPUTOHOMETPUYCCKHUX YPABHCHHIMA

97 [[puMeHeHre ypaBHEHHWM M HEPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a]ad W 3aJad U3
- pa3IUYHBIX 00JIACTEH HAYKU U PEATbHOM KU3HHU

3 OyHKIMU U TpaduKH

31 dyHKIMA, criocoObl 3ananus Gyaknuu. ['paduk ¢pynkmuu. Bzaumuo o6patabie GyHKIIUN

3.2 OO6macth ompeneneHUss U MHOXKeCTBO 3HadyeHW ¢GyHKimu. Hymm dysakoum. [IpomexyTku
. 3HAKOMOCTOSIHCTBA. YETHBIEC U HEUETHBIE QYHKIIUU

33 CrenenHas QyHKIHS ¢ HATYpaJIbHBIM U LIEJBIM ToKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
- 1 rpaduK KOpHS 7-0¥ cTeneHn

34 TpuronomeTrpuyeckasi OKpY)XKHOCTb, ONpeAeNICHUE TPUTOHOMETPUUECKHX (DYHKIUN YHCIOBOTO
- aprymeHra

4 Havana maTemMaTnueckoro aHaiusa

a1 [locnenoBaTenbHOCTH,  CIOCOOBI  3aJaHUS  IOCIENOBATeNbHOCTEH. MOHOTOHHBIE  TIO
- CJIeIOBATENIbHOCTH

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHedHO yObIBaroIlas reoMeTpudeckas

42 mporpeccus. Cymma 6eckoOHEUHO yOBIBaroIIel reoMeTpudeckoi mporpeccun. opmyna cI0KHbBIX
. Mpo1eHTOB. Vcronb30BaHNe NPOTPECCUH ISl PELLIEHUS PeANIbHBIX 3a/1a4 MPUKIIATHOTO XapakTepa

5 MHOXeCTBa U JIOTUKA




MHOX€eCcTBO, Onepaluyd Haj MHoecTBaMmM. Jluarpammbl Oinepa - Benna. Ilpumenenue

3.1  |reopeTHKO-MHOKECTBEHHOTO armapara JUls OINMCAHMS PEAIbHBIX MPOLECCOB M SABJIECHUH, IIPU
pELIeHNH 3a1a4 U3 IPYTUX y4eOHbIX IPEIMETOB
5.2 |Ompenenenue, TeopemMa, CIEICTBUE, TOKA3aTEIHCTBO
6 |Teopus BeposTHOCTEH U CTATUCTUKA
[IpencraBineHne JaHHBIX ¢ TOMOIIBIO Tabnuil 1 nuarpamMm. Cpeaaee apupMeTHIECKOe, MeTHaHa,
6.1 |mamGonbinee M HaWMeHbIIEE 3HAYCHWS, pasMax, IMCIEPCHS H CTAHZAPTHOE OTKIOHEHHE
JHCIIOBBIX HAOOPOB
CrnyyaiiHble 3KCTIEpUMEHTHI (OIBITHI) U CITy4aliHbIE COOBITHS. DIeMEHTapHbIE COOBITUS (MCXObI).
BeposTHOCTh ciydaifHOro coObiTus. bin3octs 4acToThl U BeposATHOCTH coObITUH. CiydaiiHble
6.2 |onbITEl ¢ PABHOBO3MOKHBIMH SIEMEHTAPHBIME COOBITHAMHA. BepOSTHOCTH COOBITHIT B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
6.3 Oneparuu  HaJ COOBITHSIMHU: TIEpECEUYCHHE, OOBEIMHEHHE, MPOTHUBOTIONOXKHBIC COOBITHS.
- Jlnarpammsl Ditiepa. @opmya CI0KEHHS BEPOSITHOCTEN
6.4 YciaoBHAs BEPOATHOCTh. YMHOXEHHE BEpPOSATHOCTEH. JlepeBO CilydallHOTO JKCIIEpUMEHTA.
. ®dopmyria moaHOM BepoATHOCTH. HezaBucuMbIe COOBITHS
6.5 KombOunaropHoe mnpaBuino ymHokeHHs. [lepectaHoBku u (daktopuan. Ywuciao couyeTaHUU.
. Tpeyronbauk Ilackans. @opmyna 6unoma HeroToHa
bunapHbBIN clTydaliHBIN OMBIT (MCTIBITAHKE), yCIieX U Heynada. HezaBucumbie ucnbitanus. Cepust
6.6 |He3aBMCHMBIX HCIIBITAHMIA 10 TTEpBOTO ycrexa. Cepus He3aBUCHMBIX UCTIBITaHKH Beprymm
Cnyuaiinas BenuuuHa. Pactipenenenue BepositHocteil. Jumarpamma pacnpenenenus. [Ipumepsr
6.7  |pacnpenenennii, B TOM 4HCIIE FEOMETPUUYECKOE ¥ OHHOMHATIBHOE
7  [leomerpus
OcHoBHbBIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MpocTpaHcTBo. [loHsATHE 00
7.1 lakcmoMaTH4eCKOM IOCTPOCHHH CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPUH H CIIE/ICTBUS M3 HUX
B3aumMHOE pacnojiokeHUE NpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, NapauleibHble U
7.2

CKpCUIUBAIOIIHUECA TIPSAMBIC. HapaJ'IJ'IeJIBHOCTB MpsMBIX U IUIOCKOCTEHl B MMPOCTPAHCTBE:

IapaJlJICJIbHBIC IPSAMBIC B IIPOCTPAHCTBC,




[MApaJUIENbHOCTh TPEX MPAMBIX, MNAPAJUIEABHOCTh MNPAMOM M IUIOCKOCTU. YIJbBl C
COHAIIPABJIEHHBIMU CTOPOHAaMH, Yroj MEXAY MNpsMbIMH B IpoctpaHcTBe. [lapamnenbHOCTb
[UIOCKOCTEMN: TapasulelibHble IUIOCKOCTH, CBOMCTBA MAapaJUIEIbHBIX IUIOCKOCTEW. [Ipocreimue
[POCTPAHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETpajap, KyO, Mapajuielenumnes, HOCTPOCHHE

CEUECHUU

7.3

[lepneHIUKYISIPHOCTD NPAMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE NPSIMbIE B IIPOCTPAHCTBE,
[IpsIMbIE TApAJUICIIBHBIE W MEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK INEPHEHAUKYIIPHOCTH
[IPSIMOM U IUIOCKOCTH, TEOPEMA O IPSMOM IEPIEHIUKYISIPHON IIIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:!
YTOJI MEXAY IPSMON M IUIOCKOCTBIO, JABYIPAHHBIM YrOJI, JMHEWHBIA yroj JABYIPAHHOIO YIJIA.
[leprieHIUKYIISIp M HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHHE OT MPSMOU 10
[JI0CKOCTH, TpPOEKUUs (QUrypbl HAa IUIOCKOCTh. [lepmeHIuKyIsIpHOCTbh IUIOCKOCTEM: MpU3HAK

MIEPIEHIUKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema o TpéxX nepneHauKysapax

7.4

Tlousitie MHOT'OI'paHHHWKA, OCHOBHBIC 3JICMCHTBI MHOTOT'PaHHHKA, BBIITYKIIBIC W HCBBIITYKIIBIC
MHOT'OI'paHHUKU, pa3BépTKa MHOI'OrpaHHHUKa. HpI/ISMaI «-yroJibHad npusma, rpaHd U OCHOBAHUA
[pU3MBI, TpsMas W HAKJIOHHAs MpPHU3MbL, OOKOBass M TOJHAs TOBEPXHOCTh TMPU3MBI.
[Tapannenenunen, NpsaMOYroJibHBIN NapajuieNienunea U ero cBoicrra. [lupamuna: «-yrojgpHas
MupaMuia, TpPaHU M OCHOBAaHUE NUPaMUIbl, OOKOBas M TMOJHAs MOBEPXHOCTb MHPAMUJBI,
MpaBWiIbHAsE W yceu€HHas MupamMuaa. OJEMEHThl Npu3Mbl M THpaMufbl. [IpaBuibHbIE
MHOTOTPAaHHUKU: MOHSATHE MPABUIBLHOIO MHOTOTPaHHHMKA, IMpPaBUJIIbHAS IpHU3Ma M MpaBUIbHAS
Mupamuia, NpaBuibHas TPEYroyibHAsi MUpaMu/a U MpaBUJIbHBIN TeTpadap, KyO. [IpencraBnenue
0 MPaBUJIHHBIX MHOTOI'PAHHUKAX: OKTadp, OJIEKadAp U uKocadap u aApyrue CedeHus npu3Mbl U

IMApaMHAIbI

7.5

CI/IMMeTpI/IH B ITPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IUVIOCKOCTH. DJIE€MEHTEI

CUMMCTPHH B [TMpaMUIax, IMapaJuICIICIIUIICAAX, IIPaBHJIbHBIX MHOI'OT'PAaHHUKAaX

7.6

BrrunciaeHne 3I€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHalivi, yrJibl. [Inomane OOKOBOM
TIOBECPXHOCTHU MOJTHOM MOBEPXHOCTHU HpﬂMOﬁ IMMPU3MBI, IJIOIAAb OCHOBaHHﬁ, TeOpEMa O OOKOBOI

TIOBCPXHOCTU HpHMOﬁ MMPU3MBI. ITnomans




OOKOBOI TIOBEPXHOCTH U TIOBEPXHOCTH MPABHIBLHON MUPaMHIBI, TEOPEMa O IJIOMIAIN YCeUEHHOM

nupamubl. [lonstue 06 06péMe. OOBEM UPaMUbI, TPU3MBI

[TonoOubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXY TUIOMIASIMHI TIOBEPXHOCTEH, 00bEMaMu

1.7
MOJ0OHBIX TEJ
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBatenbHOU mporpammsl (11 krmacc)
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
[MPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIIEer0 00pa30BaHUS
pe3ynbrara
1 Uucna v BIYKCIICHUS

OHepI/IpOBaTI) IMOHATHUAMU: HATYpaJIbHOEC, HCJIOC YHCIO0, HCIIOJIB30BAaTh IMPU3HAKU

11 NIETMMOCTH LIEJBIX YHCEJl, pa3oyKEHUE YUCIIa Ha IPOCThIE MHOKUTENHU JJISl peLICHUS
3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHDb C PALIMOHAJILHBIM IT0OKa3aTeIeM

OnepupoBaTb NOHATUSIMHU: JIOTapupM 4YHCla, ACCATUYHBIE M HaTypaibHbIE

1.3
norapudMbl
2 YpaBHEHMs 1 HEpaBEHCTBA
[IpuMeHsATh CBOWCTBA CTENEHH ISl MPEOOpa3OBaHHS BBIPAKCHHI, ONEPHPOBATH
2.1 MOHSATUSIMH: TTOKA3aTeIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
MOKa3aTeIbHbIX YPABHCHUH 1 HEPABEHCTB
BEINONIHATE TPeoOpa3oBaHus BEIPAKCHUH, COACPIKAIIHNX JIOTapH(MBI; ONIEPUPOBATH
2.2 MOHSATUSIMH: JIOTAapUPMHUUIECKOE YpaBHEHHE U HEPABEHCTBO; PelIaTh OCHOBHBIC THIIBI
IIorapu(pMHUUECKUX YPAaBHCHUH U HEPABCHCTB
2.3 HaxoauTh perieHus mpoCcTeHINX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MNOHSTUAMH: CHCTEMa JIMHEHHBIX YypaBHEHUH U €€ pelIeHHE;
24 MCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHM JUTsl pEIICHHs] TPAKTHYECKUX 3a7a4
25 Haxomuth penieHus MPOCTEMIINX CHCTEM M COBOKYIHOCTEH pallMOHAIBHBIX

YpaBHEHMI U HEPABEHCTB




MOI[GHI/IPOBEITB PCAJIBbHBIC CUTyallUM Ha SA3BIKC aJIFerLI, COCTaBJIATb BbIPAKCHUA,

2.6 YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBMIO 33Ja4H, UCCIEN0BATh IOCTPOCHHBIE
MOJIENIU C MCIIOJIb30BAHUEM allliapara ainreopsl
3 DyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMU: INEpUoAUYEcKas (PYHKUHMSA, MPOMEKYTKH MOHOTOHHOCTU
31 (GyHKIMU, TOYKH SKCTpeMyMmMa (GyHKIWW, HauOOJbllee W HAMMEHBIIEEe 3HAYCHUS
. (yHKIMU HA MPOMEXKYTKE; MCIIOJIb30BaTh UX U MCCIEIOBaHUS (PYHKIHHU, 3aJaHHON
rpaduKom
OnepupoBaTb MOHATHSAMH: TIpa@UKu  TOKa3aTeNbHOM, JorapudmMuyeckoil u
3.2 TPUTOHOMETPUUECKUX (YHKIMM; H300pakaTb MX Ha KOOPAMHATHON IUIOCKOCTH H
MCII0JIb30BATh ISl PEILICHUS] YPAaBHEHUM U HEPABEHCTB
MN300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKu JIMHEHHBIX YpaBHEHUH W
3.3 MCII0JIb30BATh UX ISl PEIICHUS CUCTEMbI TMHEWHBIX ypaBHEHUI
34 Vcnonb3oBath rpaduku GYHKUUN JUIs1 MCCIIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEN U3
. Npyrux y4eOHbIX AUCIUILIIUH
4 Hauana MaTeMaTn4eckoro aHanusa
OnepupoBaTb MOHATUSAMHU: HENpPEpbIBHAS  (QYHKUUS, MPOU3BOAHAS  (DYHKIMH;
4.1 HCIIOJIb30BaTh T€OMETPUYECCKUN W (DU3WUYECKUN CMBICT TPOU3BOJHON ISl PEIICHHS
3a1a4
42 HaxoauTe npou3BOHBIE IEMEHTAPHBIX (DYHKIMH, BHIYUCIATH IPOU3BOIHBIE CYMMBI,
. POM3BEACHUS, YACTHOTO (PyHKIIMH
lcnonb30BaTh HPOU3BOJIHYIO Il HUCCIENIOBAaHMS (PYHKIMM Ha MOHOTOHHOCTh MU
4.3 HKCTPEMYMBI, IPUMEHATh PE3YNIbTaThl UCCIEI0BAHUS K IOCTPOEHUIO IPahuKoB
44 Vcnonb30BaTh MPOU3BOJHYIO JUIS HAXOKJCHUS HAWTYYLIETo PeLIeHHs B IPUKIIAAHBIX, B
. TOM YHCJIE COLIMAIBHO-3KOHOMUYECKHUX, 3aJjadax
45 OnepupoBaTh MOHATUAMH: IEpBOOOpa3Hasi U UHTErpajl; IOHUMATh T€OMETPUUECKUI U
. (u3nYecKuit CMBICI HHTETpaja
46 HaxonuTh nepBooOpa3Hble 31eMeHTapHbIX (GYHKIU, BEIYUCIATH HHTETpaj Mo popmylie

Hreroroua - JleiiOauna




Pemrate MNPUKJIAAHBIC 3aJa4u, B TOM YHUCIC COLUAJIBHO-DKOHOMHWYCCKOIO H

4.7
(bu3nYecKoro Xapakrepa, CpeCTBAMU MaTeMaTHYECKOTO aHAIN3a
) Teopust BEposSTHOCTEW U CTaTUCTUKA
51 CpaBHUBATh BEPOATHOCTH 3HAYEHUH CIIy4aliHON BEJIMUYMHBI 10 PACIPEEIICHUIO WIH
. C TIOMOUIBIO THarpaMm
OmnepupoBaTh NOHATHEM MATEMaTHYECKOTO OKUAAHUS, IPHUBOJUTH IPUMEPHI TOTO,
5.2 KaK TPUMEHSETCS MaTeMaTHYeCKOe OXKHMJAHHWE CIyJailHON BEIMYUHBI, HAXOJUTh
. MaTeMaTHIeCKOe OKUaHUE TI0 JaHHOMY PacIpeaesIeHUI0
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCE
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PaclpeesICHUN
6 I'eomerpus
OnepupoBaTh  MOHATHUSAMH: [HJIMHIPUYECKAass IOBEPXHOCTh,  OOpa3yroIue
6.1 MWIAHIPUIECKOH TIOBEPXHOCTH, IMIIMHAP, KOHUIECKasi TOBEPXHOCTh, 00pa3yromue
. KOHUYECKOW MOBEPXHOCTH, KOHYC, cheprueckasi ToBEpXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpaIlEHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOM CJIOH, OCHOBAaHWE ILIAPOBOTO CJOS, BBHICOTA IIIAPOBOIO CIIOS,
IapOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U MIJIOLAAU ITOBEPXHOCTEH Tel BpaIlleHHs], TeOMETPUUYECKUX TeT
. ¢ mpuMeHeHueM Gpopmyi
OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BIIMCAHHBIN B Cepy U OMHCAHHBII OKOJIO
6.7 cdepsl, cdepa, BIUCAaHHAS] B MHOTOI'PaHHUK WJIH TEJIO BPaIleHUS
6.8 BbIluncnaTh COOTHOLIEHMS MEXIy IUIOIIAJsIMU TOBEpPXHOCTEM U o0bEMamMu
. MOIOOHBIX TeN
6.9 N306paxats nzyyaemble (GUTypbl OT PyKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX

MHCTPYMEHTOB




BbinosiHATE (BBIHOCHBIE) IIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX

6.10 duryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEYEHHUS TeJl BPAIEHHs
W3BnekaTb, HUHTEPIPETUPOBATL M IPeoOpa3oBbIBaTh  MHOOPMALMIO O
6.11 IPOCTPAaHCTBEHHBIX TEOMETPUUECKUX (PUTypax, NPEACTABICHHYIO HA YEPTEKAX M
PHCYHKaX
[IpuMeHsATh reoMeTpudecKkhe (DaKThl IS PELIEHHS CTEPEOMETPHYECKHX 3ajad,
6.12 IPENOIAraloMX HECKOIBKO [MIATOB PEIEHUS, €CIU YCIOBHS IPUMEHEHUS 3a1aHbI
B sIBHOU hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE IEHCTBHS CIOKEHUS BEKTOPOB, BHIYMTAHHUS BEKTOPOB M YMHOKEHHS
6.14 BEKTOpa Ha YKCJI0, OOBSICHATH, KAKAMH CBOMCTBAMH OHHU 00J1a1af0T
6.15 [IprMEHATE MPaBUIIO NAPAIIENENHUIIENA ITPU CIIOKEHUH BEKTOPOB
OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATEI B HPOCTPAHCTBE, BEKTOD,
6.16 MOZyJIb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJd MEKIY
. BEKTOPAaMH, CKAJISIPHOE NPOU3BEIECHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMIUIAHAPHbIE
BEKTOPBI
Haxoauth cyMMy BEKTOPOB W TPOM3BEACHUE BEKTOpPA HA YHCIIO, YroJ MEKIY
6.17 BEKTOPaMH, CKaIIpHOE IIPOM3BENEHUE, pPACKIaAbIBaTh BEKTOp MO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3a/aBaTh II0CKOCTh YPABHEHUEM B JIEKAPTOBOU CHCTEME KOOPIAUHAT
6.10 Pemiath TpoCTEHIINE TEOMETPUYECKUE 3aJa4d Ha [PUMEHEHHE BEKTOPHO-
. KOOPIMHATHOTO METO/1a
Pemrarh 3a1a4u Ha JI0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUH M HAXOXKICHUE
6.20 reOMETPUYECKUX BEIMYHMH 0 00pasiaM WM aIropuTMaM, NPUMEHSS U3BECTHBIE
. METO/IbI TIPU PELIEHUH CTAHAAPTHBIX MATEMATHYECKHX 3a1a4
6.1 [IpuMeHAT,  MPOCTEHINME  MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
. KOMMYHHUKAIIMOHHBIE CUCTEMBI [P PEIIEHUH CTEPEOMETPUYUECKHUX 3a/1a4
6.2 [IpUBOAMTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U HKU3HU,
. pacro3HaBaTh IPOSIBJIEHHE 3aKOHOB IFEOMETPUM B UCKYCCTBE
6.23 [Ip¥MeHATh TIOAyYEHHbIE 3HAHMS Ha NPAKTUKE: AaHAJIM3UPOBATh PpeEalbHbIE

CUTyallM W TIPUMCHATH HW3YVYCHHBIC TIOHATHA B TIPOLUCCCC TIOMCKA PEHICHUA




IIpoBepsiemble 3j1eMeHTHI cofep:xanus (11 kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 Hucia 1 BBIYUCIICHUS
1.1  |HarypanbHble u uenblie yncna. [I[pu3Haku 1eIMMOCTH 1ENIbIX YUCcel
1.2 |Crenens ¢ panMOHaNLHBIM NOKa3aTeaeM. CBOKWCTBA CTEIEHH
1.3  |[lorapudm uucna. JlecaTuunbie U HaTypaJbHbIE JOTrapUPMBbI
2 YpaBHEHMS U HEPABEHCTBA
21  [IpeobpazoBanue BhIPAXKEHUH, COACPIKAILUX JIOTapUPMBI
59 [IpeoOGpa3zoBaHre BEIPAXKEHUI, COAEPKAITUX CTENEHU C PAllMOHATBHBIM
nokazarejemM
2.3  [[Ipumepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4  [llokazarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 |Jlorapudmudeckue ypaBHEHHs 1 HEPABEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUN. PellleHre npuKiIaIHbIX 3a7a4 C MTOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUHN
2.7  |CucteMbl M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUIN U HEPABEHCTB
28 [IpumeHenne  ypaBHEHHH, CHUCTEM U  HEPaBEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3aJ71a4 U 3a]1a4 U3 Pa3IUYHbIX 00JacTeil HAyKu U peasibHON
3 DyHKIIUK U TpadUKU
Oynknus. Ilepuonnueckue ¢GyHkmuu. IIpoMeXyTKH MOHOTOHHOCTH
31 |pymkumm. MakcuMyMbl M MHHHMYMBI (yHKOuH. Haubonpmee u
HauMeHbIIIee 3HaueHNEe QYyHKIIMU HA TPOMEKYTKE
3.2  |Tpuronomerpudeckue GyHKIIUH, UX CBOWCTBA U TpapuKH




3.3

[loxa3aTenpHas u norapudmuyeckas GyHKINUN, UX CBOWCTBA U TPaPUKH

Vcnonib3oBanue rpadukoB (GyHKIUH 1715 pelieHUs] YpaBHCHHUI U TMHEWHBIX CUCTEM

3.4
Vcnonp3oBanne rpadukoB GYHKIUN UIsT HMCCIEIOBAHUS IIPOLIECCOB W 3aBUCHMOCTEH,
3.5 KOTOPbIE BOHUKAIOT [IPH PEIICHUH 3aJa4d U3 APYruX yUeOHbIX IPEAMETOB U peaJIbHOM KU3HU
4 Havana maTemaTHueckoro anaimsa
4.1 HenpepriBHble QyHKIIMU. MeToa MHTEPBAJIOB /7Sl pEILIEHHs] HEPAaBEHCTB
49 [IpousBonHas ¢pyHkuuu. ['eomerpruueckuii u GpU3MYECKUI CMBICT POU3BOIHOMN
43 [IpousBosiHbIe 31eMEHTApHBIX (PYHKUIHUNA. DOpMyIbl HAXOXKAECHUS IPOU3BOJHOM CYMMBI,
[POU3BEACHUS U YACTHOTO (PYHKLINN
[IpuMeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH U IKCTPEMYMBI.
4.4 HaxoxaeHre HanboJbIIero 1 HaMMEHbBILIEro 3HaYeHHs] PYHKLIUU Ha OTPE3Ke
[IpuMeHEeHNe TPOU3BOIHON [T HAX0KACHUS HAWIy4lIero PEHICHUs B IPUKIIAJHBIX 3a/1a4aX,
4.5 1UIs1 OTIPENIENIEHUs] CKOPOCTH ITpoliecca, 3alaHHOro (opMyIol Hiu rpapukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpudeckuii M pusnyeckuii cMbici. Beuucienue nnterpaia no gopmyie
Herotona - Jleitbnuna
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
UucioBble XapaKTEPUCTUKH CIIyYalHBIX BEJIUYHMH: MATEMaTUYECKOE 0’KUJIAaHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHUE. [IpuMephl IPUMEHEHN MATEMATUYECKOTO O'KUJAHMSI, B TOM YHUCIIE
51 B 3aJjayax M3 IOBCEIHEBHOW >XM3HU. MaTemaTuueckoe OKuJaHue OMHApHOW CiydaiHOM
BEJIMYMHBL. MareMaTnyeckoe OXUIAHUE CyMMBbl CIIydalHBIX BEIWYMH. MaTemaTudeckoe
OKUJIaHUE U JUCIIEPCUS TEOMETPUYECKOI0 U OMHOMHAIILHOTO pacipe/esieH
50 3akoH OOJIBIIMX YHCENl W €ro pojib B HayKe, NMpHpojae U obmecTBe. BbriOopouHblil MeTox

HcclieJOBaHUN




5.3

[IpuMepsl HENPEPBIBHBIX CIy4alHbIX BeIUYMH. IIoOHATHE O INIOTHOCTH paclpenciICHHUs.
3asauy, NOPUBOJAIIME K HOpPMalbHOMY pacnpeneneHuto. IloHdaTne o HOpPMaIbHOM

pacnpeeieHun

['eomeTpus

6.1

[{unuHapuyeckas NOBEPXHOCTh, 0O0pa3yloIlMe IMIMHIPUYECKON IOBEPXHOCTH, OCh
WIMHAPUIECKON moBepxHOoCcTH. Llmmmuap: ocHOBaHUS W OOKOBas TOBEPXHOCTH,

00pasyromas 1 ocCkh, IO s OOKOBOM ¥ MOJIHON MOBEPXHOCTH

6.2

KoHnueckass MOBEpXHOCTh, 00pa3yolllie KOHWYECKOW MOBEPXHOCTH, OCh M BEpIIHHA
KOHUYECKOW MOoBEpXHOCTU. KOoHyc: 0CHOBaHME M BeplInHa, 00pa3yromias U 0Cb, IIOIAb
OOKOBOH U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTa, OCHOBAHUS

1 OOKOBas MOBEPXHOCTH

6.3

Cdepa m map: ueHTp, paauyc, AuaMeTp, IUIOLIA]b MOBEPXHOCTH cdepbl. Bizanmuoe

pacroJjio’keHue cgepsl U MI0CKOCTH, KacaTeabHasl IIIOCKOCTh K chepe, mioniaab chepsl

6.4

M300pakeHue Ten BpallleHus Ha II0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KoMOuHaimu Ten BpalleHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN OKOJIO

cdepsl, cepa, BIUCaHHAs] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[lonsatue 00 oO0BEMe. OcHOBHBIE CBOHCTBa O00BEMOB Tel. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieAactBus u3 He€. OO0bEM HWIMHIpPA, KOHYCA.

O0BEM 11apa 1 TIomaas chepbl

6.7

HOI[O6HBI€ TC€JIa B IIPOCTPAHCTBE. CooTHOIICHUSA MCXKAY IUIomaasiMu HOBCpXHOCTCI\/'I,

00BEMaMHU ITOJOOHBIX TET

6.8

Ceuenust mwiMHApa (HapauleIbHO U MEPHEHIUKYISPHO OCH), CEYEHHS KOHyca

(mapannenbHOe OCHOBAHUIO U MPOXOSIee Yepe3 BEPIIUHY), CEUCHHUS 1apa

6.9

BGKTOp Ha IINIOCKOCTHU U B ITPOCTPAHCTBE. CroykeHre ¥ BEIYUTaHUE BCKTOPOB. YMHOKEHHE
BCKTOpPAa Ha 4YHCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMILIAHAPHBIM BCKTOPAaM. HpaBI/IHO
[HapajlyICJICIIMIICAA. Pemenue 3aJla4, CBA3AaHHBIX C IIPUMCHCHUCM IIPABHII HeﬁCTBHﬁ C

BCKTOPpaMH

6.10

HpﬂMOYTOJILHaH CUCTEMa KOOpAWMHAT B IIPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCfIH.IHG 3ala4y B KOOpJANHATAX. Vron MCKAY BEKTOpaMHU. CKaJ’IHpHOG IMPOU3BCIACHUC
BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMNPSIMBIMU W TINIOCKOCTSAMH. KOOpI[I/IHaTHO'

BeKTOpHLIﬁ MCTOI ITPU PCHICHUU I'COMECTPHUICCKUX 3a1aYd







Jlns mpoBenieHUsl €MHOTO TOCYJapCTBEHHOIO SK3aMeHa nmo marematuke (manee - EI'D mo marematuke)

UCIOJIb3YeTCs MepeueHb (KOau(pUKaTOp) MPOBEPSIEMbIX TPEOOBAHUN K pe3y/IbTaTaM OCBOSHUS OCHOBHOM

Komudukaropsr Tpedoannii k [ A

00pa3oBaTeNIbHOM MPOrPaMMBbI CPETHETO 00IIEro 00pa30BaHUs U HIIEMEHTOB COICPIKAHMUSI.

[Ipu mposenpennun EI'D mo maremaTtuke 0a30BOro YpoBHSI M3 mepeuHs (KoaupukaTopa) BBHIOMPAIOTCS

MO3UIIMH, COOTBETCTBYIOIINE (enepatbHOi pabodel mporpaMMe 1o MaTeMaTrke (0a30BbIi YPOBEHB)

[Iposepsiembie Ha EI'D o mareMartuke TpeOOBaHUS K pe3ylbTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeabHON

MIPOTrpaMMBI CpeJIHEro 001Iero oOpa3oBaHUs

Kon
MIPOBEPSIEMO

To

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM

00pa3zoBaTeIbHON MTPOrpaMMBbI CPETHETO 00IIEeT0 00pa30BaHUS

Brnagenne wmeTtomamMm 10Ka3aTeNbCTB, ANTOPUTMAMU pEIIEHUS 3a7ad;, yMEHHE
dbopMynupoBaTh M OINEPUPOBATH MOHSTUSIMH: OIpEAETICHHE, aKCuoMa, TeopeMa,
CIIEICTBUE, CBOICTBO, MpPHU3HAK, IOKA3aTEIbCTBO, PABHOCWIbHBIE (HOPMYIUPOBKU;
MPUMEHSTH UX; yMeHHe GOpMYIHPOBaTh 00paTHOE U MPOTUBOMOJIOKHOE YTBEPKICHHE,
MPUBOJUTh MPUMEPHl U KOHTPHPUMEPHI, HCMHOIB30BaTh METOJ MaTeMaTH4YecKOM
WHYKIWUW; IPOBOJIUTH JOKa3aTeJIbHBIE PACCYKACHUS IPU PEILICHUH 3a]a4, OL[CHUBATh
JIOTUYECKYI0 MPAaBWIBHOCTh pACCY)KJICHUN; YyMEHHE OINEepUpOBaTh MOHATHSIMHU:
MHOKECTBO, MOJMHOXECTBO, ONEpali HaJ MHOXXECTBaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN arnapar Ajs ONMHCAHUS pealbHbIX MPOLECCOB U SIBICHUN
U TpU pEUIeHUH 3a/a4, B TOM YHCIE M3 JPYrUX Yy4eOHBIX MIpPEIMETOB; YMEHHE
OTIepUPOBATh MOHATUSAMU: T'pad, CBSA3HBIN Tpad, AepeBO, UK, Tpad Ha MIOCKOCTH;
YMEHHE 3a/1aBaTh U OMHUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMHU; UCIIOIB30BaTh Tpadbl

IIpr pCIICHUU 3a1a4

YmMmenue ONICpUPOBATh IOHATHAMHU: HATYPAJIBHOC YHCJIO, LCJIOC YHUCJIO, CTCIICHL C
LEJbIM TIOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C paluOHAaJIbHbIM
IIOKa3aTc€JICM, CTCIICHB C €N CTBUTEIILHBIM IIOKa3aTcCJIEM, J'IOl“apI/I(I)M qucia, CUHYC,

KOCHUHYC U TAHT'CHC




[IPOM3BOJIBHOTO ~ YHUCJA, OCTaTOK IO MOAYJIO, palMOHaIbHOE YHCIIO,
UppaIMOHAILHOE YHCJIO0, MHOXKECTBA HATYpalbHBIX, LENBIX, PAIHOHAIbHBIX,
JCWCTBUTENFHBIX YHCET; YMEHHE WCIIOJIb30BaTh MPH3HAKH  JEITUMOCTH,
HaMMEHbIIMKA OOMMK JEeTUTEeNh W HAaWMEHbIIee oOlnee KpaTHOE, aJrOpUTM
EBknmpa mpu permeHuu 3agad; 3HAKOMCTBO C Pa3jIMYHBIMU TO3UIIMOHHBIMH
CHCTEMaMH CUHUCIICHHUS; YMEHHE BBINIOJHATH BBIYHCICHHWE 3HAYCHUH W
npeoOpa3oBaHMsl BBIPAKEHUN CO CTENEHSMHU U jorapudmMamu, npeodpazoBaHus
JIpOOHO-PAIMOHANIBHBIX ~ BBIPAKEHH; YMEHHE OINEpUpOBaTh TMOHATHSIMHU:
MOCJIEI0BATENIbHOCTh,  apudmMeTnyeckass  OporpeccHsi,  reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBAIOIlasi F€OMETpUYEcKasl MpPOTrpeccHs; yMEHUe
3a/laBaTh IOCJEOBATEIbHOCTH, B TOM YHCIE C MOMOUIbIO PEKYPPEHTHBIX
dbopmynn; yMEHHE OTIEpUPOBATH MOHITUSIMHU: KOMIDIEKCHOE YHCIIO, COTIPSIKEHHBIC
KOMIIJIEKCHBIE YMCia, MOIY/Ib U apryMEHT KOMIUIEKCHOTO Yncia, ¢popMma 3amnucu
KOMILJIEKCHBIX qucel (reometpuyeckas, TPUTOHOMETpHYECKas u
anreOpandeckas); yMeTh NPOHU3BOIUTH  apu(PMETHUYECKHUE JCHCTBUA C
KOMILJIEKCHBIMH YHCJIaMH; TPUBOIUTH MPUMEPHI UCIOJB30BAHUS KOMITJIEKCHBIX
YHUCEN; ONEPUPOBATH MOHATUAMU: MaTpHUIA 2X2 U 3X3, ONPEICTUTEh MAaTPHUIIBI,

FeOMeTpI/ILIeCKI/Iﬁ CMEICII OITPEACTIUTEIA

VYmenune OIICPHUPOBATH HOHATHUAMMU: paloroOHAJIbHBIC, HpparuOHaJIbHBIC,
IIOKAa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘leCKI/IC, TPUTOHOMECTPUYCCKHUE
YpaBHCHHA MW HCEPABCHCTBA, UX CHUCTCMbI; YMCHHC OICPUPOBATL MNMOHATUAMMU:
TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUE, HCEPABCHCTBO,
CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHIIbHOCTDb ypaBHeHHﬁ, HCPAaBCHCTB H
CUCTCM; YMCHUC PpCHIATb YPABHCHUS, HCPABCHCTBA M CHUCTCMBI C IMOMOMIBIO
Ppa3JINYHBIX HpI/IéMOB; peuiatb YpaBHCHHA, HCEPABCHCTBA U CHUCTEMBI C
NapaMeTpoM; IMMPUMCHATH YpPaBHCHUA, HCPABCHCTBA, UX CUCTEMbI AJId PCUICHUA
MAaTEeMAaTUUCCKUX 3a/lad U 3aJa4 U3 PA3JIMIHBIX obOmacren HAayKHu U peaHLHOﬁ

KH3HH

YMeHue  omnepupoBaTh  HNOHATHAMM:  (QyHKIMS, YETHOCTH  (YHKIUH,
NEPUOANIHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH,

OKCTPEMYM (bYHKLII/II/I, HanOOoJIbIIIee U HAMMEHBIIIEEe 3HAUCHHMS




(GyHKIMU Ha TPOMEXKYTKE, HEmpepbiBHAas (YHKLHUSA, aCUMITOTHI Tpaduka
¢GbyHKUMU, TepBas U BTOpas MpPOW3BOJIHAs (DYHKIMHM, TEOMETPHUYECKHA U
(bu3nvYecKuil CMBICI TPOU3BOIHOM, TepBOOOpa3HAs, ONPeACTIEHHBIN HHTETpaT;
YMEHUE HaXOJUTh AaCHMITOTHI Tpaduka (YHKIUH, YMEHHE BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, TPOM3BEACHUS, YaCTHOTO W KOMIO3MIWU (DYyHKIHIA,
HAXOJUTh ypaBHEHUE KacaTelIbHON K rpaduky (yHKIHWH; YMEHHE HAXOAUTh
IPOM3BOIHBIC 3JIEMEHTAPHBIX (PYHKINI; yMEHUE NCTIOIB30BATh MPOU3BOIHYIO
JUId  HUCCleAOBaHMUS (YHKIMH, HAXOJUTh HAaWOOJbIIME M HaUMEHbILNE
3HaueHus (QYHKUMHA; CTPOUTh TpadUKd MHOTOUWIEHOB C HCHOJIb30BAaHHEM
anmapata MaTEeMaTHUYeCKOTO aHallu3a; MPUMEHSTh I[POU3BOJHYIO IS
HaX0XJACHUS HAUTYYILIEero pelleHns B MPUKIIAJAHBIX, B TOM YHCJE COLUAIbHO-
SKOHOMMUYECKUX U (PU3MUECKUX 3aja4ax; HaX0UTh IUIOMIaA1 U 00bEMBI QUTYp
C TOMOINBIO HHTErpaia; MPHUBOJUTH MPUMEPbl  MaTEMaTUYECKOTO

MOJIETUPOBAHUS C TOMOIIBIO (D hepeHIINATBbHBIX YpaBHEHUI

YMeHune omnepupoBaTh MOHATHSAMHU: Tpaduk (GyHKIUH, oOpaTHas (GyHKIHS,
KOMMO3UIMsA (QYHKIWH, nuHEHHas QyHKOMs, KBajpaTuyHas (QYyHKIUA,
panMoHanmbHas  (QYHKIUS, CTENeHHas (YyHKOHs, TPUTOHOMETPHUYECKHE
¢GyHKIIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIUH, IOKa3aTelibHAs |
norapupmMudeckas GyHKIINH; yMEHUE CTPOUTH TpadUKu U3ydeHHBIX QYHKITUH,
BBITOJIHATH TPeoOpa3oBaHus rpadukoB (yHKIUH, UCTIOIB30BATh rpaduKy ISt
U3yUYCHHS MPOIECCOB M 3aBHCUMOCTEH, NPU PEIICHWH 3a1a4 U3 APYrHx
Y4EOHBIX MPEJAMETOB M 3aJad M3 PEaJIbHOW KH3HH, BBIpaXaTh (HOpMyJIaMu
3aBHCUMOCTH MEXJy BEJIMYMHAMH; HCIIOJIB30BaTh CBOMCTBA W TpaduKu
GyHKUMA Ui pelieHusl YpaBHEHUI, HEPaBCHCTB M 3aj7ay C IapaMeTpamy,
n300pakaTh Ha KOOPJAMHATHOM TIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHH,

HCPABCHCTB U UX CUCTCM

YMmenue peuiaTh TCKCTOBLIC 3aJa4X PA3HBIX TUIIOB (B TOM YUCJIC HAa IPOLICHTEI,
J0JIN 1 4aCTH, Ha IBHXKXCHHC, pa60Ty, CTOMMOCTBH TOBApOB U YCJIYT, HAJIOTH,
3agadud U3 o0iactu YIIpaBJICHHUA JIMYHBIMHU U CEMEUHBIMU (I)I/IHaHCElMI/I);

COCTAaBJIATH BBIPAKCHUA, YPABHCHU,




HEPaBEHCTBA U HX CHCTEMBbl IO YCIIOBUIO 3a/aud, MCCIEJOBATH IIOJy4EHHOE
peleHre 1 OIEHUBATH MPABIONOIOOHOCTh PE3y/IbTaTOB; YMEHHE MOJAEIHPOBATH
peaJIbHbIE CUTYallMU Ha S3bIKE MAaTEMATHUKH; COCTaBJISATh BHIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBAa M MX CHCTEMbI 10 YCJIOBHIO 3aJayd, MCCIEAOBATH IOCTPOECHHBIE
MOJIENIU C MCIIOJIb30BAaHUEM arlrapara ajareOpbl, HHTEPIPETUPOBATH MOJIyYEHHBIN

pe3yabTaTt

YMeHue omnepupoBaTh MOHATHSIMHM: CcpenHee apudMeTudyeckoe, MeAUaHa,
HauOoJblllee M HauMEHblllee 3HAueHUus, pa3Max, JIUCHepCus, CTaHIAapTHOE
OTKJIOHEHHE YHMCJIOBOTO Habopa; yMeHHe W3BJIEKaTh, HWHTEPIPETHPOBATH
nHpopMalnio, TPEACTABICHHYI0O B TaOIuIaXx, Ha JAMarpaMmax, Trpadukax,
OTpaXKalollyl0 CBOMCTBa peaJbHbIX NPOIECCOB U SBJICHUN; MPEICTaBIATh
nH(pOPMalLIMIO C TIOMOIIBIO TAaOMUI[ W JUarpamm; HCCIIEOBaTh CTATHUCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM IpadUyecKuX METOJO0B U AJIEKTPOHHBIX
CpeACTB; rpaduyecku HcCCIeNoBaThb COBMECTHbIC HAOIIOAEHUS C TOMOUIbIO

JluarpaMM pacCeuBaHUs U JUHEWMHOU perpeccuu

YMeHHne omnepupoBaTh MOHATHSAMU: CIYYalHBIM OMBIT M CIy4allHOE COOBITHE,
BEPOSITHOCTh  CIIy4alHOTO COOBITHS; YMEHHE BBIYHMCIATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM TpaUuecKuX METOJO0B; MPUMEHATh (OPMYIIbI CIIOKEHHUS U
YMHO>KEHUSI BEPOSITHOCTEH, opMyiTy MOJTHOU BeposiTHOCTH, (popmyny beprymnu,
KOMOUHaATOpHbIE (DaKTHI U (HOPMYIIBI; OLIECHUBATH BEPOSTHOCTH PEabHBIX COOBITHIA;
YMEHHE ONEpUpOBaTh TMOHATUSMHU: CiydailHas BEJIMYMHA, paclpeieleHue
BEpPOSITHOCTEH, MaTeMaTHYeCcKOe OXHJaHue, JUCHepCUs U CTaHJapTHOE
OTKJIOHEHUE CIy4alHOW BEJIMYMHBI, (DYHKIMM pacrpelneieHus] U IUIOTHOCTH
PaBHOMEpPHOTO, IMOKa3aTEJIbHOTO W HOPMAJIBHOIO paclpeiesieHui; yMeHHe
WCIIOJb30BAaTh CBOMCTBAa M3YyYEHHBIX pACIpENEICHUN N peuieHus 3ajady;
3HAKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIIUX YHCEN, METOJbl BBIOOPOYHBIX
WCCIIeIOBAaHUI; YMEHHE TPUBOIUTH PUMEPHI MIPOSIBIICHUS 3aKOHA OOJIBIITUX YHCET
B TMPHPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OIMEPHPOBATh MOHATHIMHU:
coueTaHue, IEepPeCTaHOBKA, YHUCIO COYETAHHM, YHCIO TEPeCcTaHOBOK, OWHOM

HBIOTOHa; YMCHUC IIPUMCHSATDH KOM6I/IHaTOpHBIe (baKTLI U PpacCyXICHUA I




YMeHue onepupoBaTh MOHATHAMU: TOYKA, NpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA YIJIA, INIOCKUW YroJj, ABYIPAHHBIA YroJj, TPEXIPaHHBIN
yroj, CKpEIIMBAIOIIMECS IpsMBIC, MapaJUICIbHOCTh W IMEPIEHIUKYISPHOCTD
NpSIMBIX M IUIOCKOCTEH, Yroia MEXAYy NIpsIMBIMHM, YroJl MEXKIy IpsSAMOA H
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PAacCTOSHME OT TOYKH JIO IUIOCKOCTH,
paccTosiHHE MEXAy MPSAMBIMH, pPAacCTOSHUE MEXAY IUIOCKOCTSIMHM; YMEHHE
WCII0JIb30BaTh MPU PEIICHUH 3aJad W3y4eHHbIe (aKThl U TEOPEMbI IIAaHUMETPHH;
YMEHHE OLEHHBAThb pa3Mepbl OOBEKTOB OKpPYKAIOLIErO0 MHpa; CTPOUTH
MaT€MaTHYECKUE MOJIEIN C IOMOINBK) T€OMETPUYECKUX IOHATHM W BEIUYMH,

peliaTh CBA3aHHBIC C HUMU IMTPAKTUYCCKUE 3a]a4n

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb QUIYpPBl, O00BEM  (QUrypHL,
MHOTOI'PAaHHHUK, MPaBWIbHBI MHOTOTPaHHUK, CEYEHUE MHOTIOIpaHHHKA, KYyO,
napajiesienune 1, npyu3Ma, nupamuaa, Gurypa u HoBepXHOCThb BPALCHUs, LUIUHP,
KOHYC, 11ap, cdepa, miomaasb chepsl, MIO0Ma1b TOBEPXHOCTH MUPAMUIbI, IPU3MBL,
KOHYca, IWINHApa, 00bEM Ky0a, MPsIMOYroJIbHOTO Mapajuleenuiesaa, NupaMupl,
IIPU3MBI, LUIMHAPA, KOHYCA, I1apa, pa3BEPTKa MOBEPXHOCTU, CEYEHUsI KOHYyca U
LWIMHApA, NapayielibHble OCH HWJIM OCHOBaHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacatomiasicss  cepbl, LMIMHIpA, KOHyca; YMEHHME CTPOMTb  CEUYEHHE
MHOTOI'PaHHHUKA, 1300pa)kaTb MHOTOTPaHHUKH, (PUT'YpbI U TIOBEPXHOCTH BpPALLlCHUS,
UX CEYEHHUs, B TOM YHCJIE C IIOMOLIBIO IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSTh
CBOICTBA reOMETPUYECKUX (PUTYP, CAMOCTOSATENIHLHO (OPMYIIMPOBATH OIIPECICHUS
u3yyaeMmblX (Uryp, BbIABMraTb THUIOTE3bl O CBOHCTBaX W  IpPHU3HAKAX
reoMEeTpUYECcKuX (GUryp, 000CHOBBIBATh WIIM ONPOBEPraTh UX; yMEHHE MPOBOIUTh
KJIaccu(uKauo (GUryp Mo pa3iIMyHbIM MpPU3HAKaM, BBIMOJIHATH HEOOXOIMMBbIE

AOIIOJITHUTCIIbHBIC TTIOCTPOCHUA




11

YMeHue onepupoBaTh MOHATHSAMU: IBW)KEHUE B MPOCTPAHCTBE, MapauleIbHBIN
NepeHoc, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT, IMPEOOpazoBaHHE
nojoous, MoJ00HbIE (GUTYPHI; YMEHHE pACIIO3HABATh paBHBIE W T0JIOOHBIC
Gurypel, B TOM 4HCIE€ B MPHPOJIE, HCKYCCTBE, APXHUTEKTYpE; HCIIOIH30BATH
reOMETPUYECKNE OTHOIICHHUS NMPH PEUICHWH 3a]ad; HaXOJUTh T'€OMETPHUECKHUE
BEJMYMHBI (IJIMHA, YroJi, IUIOWadb, O0OBEM) NpU pEHIeHUH 3a7ad U3 JIPYrux
y4eOHBIX TIPEAMETOB U U3 PEATbHOM KU3HU; yMEHUE BBIYUCISATH T€OMETPUYECKHE
BEJIMYUHBI (IJTMHA, YroJl, TUIOIab, 00BEM, TUIOMAAb TIOBEPXHOCTH), UCTIONB3YS
n3ydeHHbIE POPMYITBI U METO/IBI, B TOM YHCIIC: TUIOIA/(b TIOBEPXHOCTH MTUPAMUIBI,
MPU3MBI, KOHYyCa, MWJIWHIpA, Miomans cheprl; 00bEM Kyba, MPSIMOYrOIHLHOTO
napajieNienunena, MAPaMUIbl, TPU3MBL, IMIMHIPA, KOHYca, IIapa; yMEHHE

HaXOJUTh OTHOILIIEHUE 00BEMOB MOI00HBIX QUTYD

12

YMeHue onepupoBaTh MOHITUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT, BEKTOP,
KOOpJIMHAThl TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YHMCIO, pa3joKeHUE BEKTopa Mo 0a3ucy, CKalspHOE MPOU3BEICHUE,
BEKTOpPHOE IPOU3BEACHUE, YroJl MEXIYy BEKTOpaMH; yMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPIUHATHBIN METO/ JJIsl PELICHUS FTEOMETPUUECKUX 3a/1a4 U 3324

Apyrux y‘le6HI>IX npeaMcETOB

13

YMmeHue BbIOMpaTh MOAXOSIIMI METOJ Ul pelIeHus 3a/Ja4yd; IOHUMaHHe
3HaYMMOCTHM MaTEeMaTUKU B U3yYEHUU IPUPOJHBIX U OOIIECTBEHHBIX MIPOLIECCOB U
SIBJICHU; YMEHHE PACIIO3HABATh IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHUKU B UCKYCCTBE,
YMEHHE IPUBOJUTH IPUMEPBI MATEMaTUUECKNUX OTKPBITHI POCCUICKON 1 MUPOBOM

MaTeMaTu4eCKOi HAayKHn




l'[epe'leHL 3JIEMECHTOB COJACPKaHUA, IIPOBEPACMBIX HA EI'D no matemaTuke

Kon [IpoBepsieMbIl JIEMEHT COACPKAHUS
1 [Hucna u BerumCICHUS
1.1 |HarypanbHble u 1einble yncia. [Ipu3sHaky 1e1MMoCTH HEebIX YUCem
1.2
Parmonanbabie  yncina. OOBIKHOBEHHBIE M JECATHYHBIE APOOHM, MPOIEHTHI, OECKOHEUHbIE
1.3 . . .
ApupMeTHUECKIT KOpEeHb HATypalbHOW cTerneHu. JleHcTBHS ¢ apu(METHUECKUMH KOPHSIMH
1.4 .
CreneHb ¢ 1enbIM nokasaresneM. CTeneHb ¢ paluoHaIBHBIM Mmoka3aTeneM. CBOMCTBA CTETIeHN
1.5
CuHyc, KOCHHYC W TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
1.6 Plorapudm uncra. JlecaTHYHBIC H HATYPAIbHbIC JIOTapH(MBbI
1.7 . .
JlelicTBUTENbHBIE YHCTA. ApUPMETHYeCKHe OIepalud C JCHCTBUTEIBHBIMHA  YUCIIAMH.
1.8 [IpeobpasoBanue BEIpaXKCHUN
1.9 [KomruiekcHbIe YncIa
2  |YpaBHEHUS M HEPaBEHCTBA
51 [Hembie 1 NpOOHO-PALHOHABHEIC yPABHCHHS
2.2 |HppammoHaibHbIC YPABHCHUS
2.3 [TpuroHOMeTpHUYECKHE ypaBHECHHUSI
2.4 [loka3arenbHbIE U JIOTApU(DMHUIESCKUE YPABHEHUS
2.5 [enbie u 1poOHO-paIMOHAIEHBIC HEPABEHCTBA
2.6 |MppamumoHanbHbIC HEPAaBEHCTBA
2.7 [loka3arenpHbIC U JIOTapU(PMHUYECKHE HEPABEHCTBA
2.8 [TpuroHomeTpuuyecKre HEPaBEHCTBA
2.9 |Cucrembl U COBOKYIHOCTH YpPaBHEHHMI U HEPAaBEHCTB
2.10 |YpaBHeHHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuua cuctemsl JJUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpHILIbI
3  |®ynkuuu u rpadpuku
3.1 .
Dynkiys, cnocoOsl 3aaanus GyHkuuu. ['paduk Gynkuu. Bzanmuo obpatnslie pyHKun. YETHBIE
2.5 [Henble u qpoOHO-palMOHAIbHBIE HEPABEHCTBA
2.6 |HppanuoHanbHble HEPAaBEHCTBA




2.6

VppanuoHalbHbIE HEPaBEHCTBA

2.7 [[loxa3zaTenbHBIC U JOTAPUPMHUUECKIE HEPABEHCTBA

2.8 |TpuroHoMmerpuyecKkne HEpaBEHCTBA

2.9 |CucteMsl 1 COBOKYITHOCTH YPaBHEHU M HEPABEHCTB

2.10 |YpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu
2.11 |Matpuna cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpenenuTens MaTpHUIIbI

3 DyHKIMU U TpaduKu

3.1 ,
DyHkuus, cnocoos! 3aganus GpyHkuu. ['padux ynkuuu. Bzanmuo o6patusie GpyHKIMKN. YETHBIE
1 Heu€THble PpyHKIMU. [lepuoanueckue pyHkuuu

3.2 .
OO6nacTh omnpeaeneHus] U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymn ¢ynkumn. ITpomexyrtku
3HAKOMOCTOSTHCTBA. [[pOMEKyTKHM MOHOTOHHOCTH ()YHKIIMU. MakCHMYMBbl I MUHUMYMBI ()yHKITHH.

3.3 . .
CreneHHast GyHKIUS C HATypaJIbHBIM U IIETIBIM TToKa3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa H
rpaduk KOpHS H-Oi CTETICH!

3.4 (Tpuronomerpuieckue GyHKIUU, UX CBOMCTBA U TpaduKu

3.5 [[loka3arenpHas u jgorapudmMuyeckas PyHKIIMH, UX CBOMCTBA U rpaduKH

3.6 . . .
Touku paspeiBa. AcuMnToThl rpagukoB pyHkuuid. CBolicTBa QyHKIMIA, HEIPEPBIBHBIX HA OTPE3KE

3.7 [[locnenoBaTeabHOCTH, COCOOBI 3a]aHUs MOCIIEI0BATEIbHOCTEN

3.8 |Apudmerrnueckas 1 reoMmerpuyeckas nporpeccuu. Gopmyia Ci0XKHbBIX IPOLIEHTOB

4 |Hayana MaTeMaTH4yecKOIro aHaJIu3a

4.1 [[Ipowussognas ¢ynkuuu. [IpousBoHBIE 2IeMEHTAPHBIX DYHKIUI

4.2 . .
[IpuMeHeHre MPOM3BOAHOM K HCCIelOBaHMIO (D)YHKUMH Ha MOHOTOHHOCTb M 3IKCTPEMYMBI.

4.3 [lepBooOpa3nas. MuTerpan

5 |MHoOXecTBa U JOTMKa
5.1 |MHoxecTBo, onepaliiy Hajl MHOKecTBaMu. [{narpammsl Ditnnepa - Benna
5.2 |loruka
6 |BeposTHOCTb M CTaTHCTHKA
6.1 |OmnucarenbHast CTaTUCTHKA
6.2 [BeposaTHOCTh




6.3 [KomOunatopuka
7 [leomerpus
7.1 |®urypsl Ha IIOCKOCTH
7.2 [[IpsiMble U TUTOCKOCTH B IIPOCTPAHCTBE
7.3 |MHOTrOrpaHHHUKH
7.4 [Tena u MOBEPXHOCTH BpAIICHUS
7.5 |KoopauHAThI U BEKTOPBI




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10 bubnuorexa [JOK
IT .
) pSAAMBIE U IJIOCKOCTH B IIPOCTPAHCTBE ) 12 1 Butmorexa LOK
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 HepneH)Imiyns[pHOCTb MPSIMBIX 12 BuGmiorexa [IOK
IJI0CKOCTEM
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 bubnuoreka [IOK
5 MHororpaHHuKH 11 1 bubmuorexa [JOK
6 O06BEMBI MHOTOTPAHHUKOB 9 1 bubmuorexa [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 bubmuorexa [JOK
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiejioB U TeM uugpoBbie

Ne n/n P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchbl
Tena Bpaiienus 12 bubnuorexa [JOK
O06bEMBI TEN 5 1 bubnuoreka [JOK
BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 bubnnorexa [JOK
I1
4 OBTOpeHHE, 0000MIeHHE, 7 1 Bubmorexa [IOK

cHCTEeMaTH3aIHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INIOCKOCTh, TPOCTpaHcTBO. [IpaBmia
1 M300pakeHUs Ha PUCYHKaX: H300pakeHUs 1 bubnuoreka [IOK
TJIOCKOCTEH, IMapaJiIeIbHBIX TIPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka
2 [TonsaTus: mepecekaronuecs MmIoCKOCTH 1 bu6mmoreka [IOK
[TonsTHS: Mepecekaronuecs MmIoCKOCTH
3 P ’ 1 bu6nuorexa IIOK
nepeceKaromuecs npsmas 1 miocKocTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
4 n300pakeHue MHOTOTPaHHHUKOB Ha 1 bubnmuoreka [JOK
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKax
HavaneHbie cBesieHus 0 Kyoe U mupamuie
5 i Y P ’ 1 bubmmorexa [JOK
WX pa3BEPTKU U MOJICIH.
HavanbeHble cBeieHus 0 Kyoe U mupamue,
6 uX pa3BEPTKU U Moenu. CeueHus 1 bubnnorexa [JOK
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTHYECKOM MOCTPOCHUU
7 P 1 bubnmuoreka [JOK

CTCPCOMETPUHN: AKCUOMBI CTCPECOMECTPHUU




[TousiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U bubnmoreka [JOK
CIICZICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U bubnuorexa [JOK
CIICAICTBUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U bubnuoreka [JOK
CIIeICTBMS U3 HUX. Penienue 3anad.
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 MIPOCTPAHCTBE: MepeceKaroIecs, bubnuoreka [IOK
TapajuieIbHbIE U CKPEIIMBAIOIIUECS TTPSIMbIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 MIPOCTPAHCTBE: MapayiebHbIe np;ﬂ\fHe B BuGmiorexa [IOK
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTHh NPSIMBIX U TUIOCKOCTEN B

13 npocTpanctBe: [lapanienbHOCTh MPSAMON 1 bubnmuoreka [JOK
IJI0CKOCTH

14 VYTIIBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH bubnmuoreka [JOK

15 YroJ1 MeXK Iy IPSAMBIMU B IPOCTPAHCTBE bubnuoreka [JOK

16 Yron Mex 1y IpsiMbIMUA B TPOCTPAHCTBE. BuGmiorexa LIOK
Pemenue 3amau.

17 [TapanienbHOCTH MIOCKOCTEH: BuGmiorexa LIOK
napaieNnbHbIe MI0CKOCTU

18 CpolicTBa napayuIeIbHBIX INIOCKOCTEN bubnuoreka [IOK

19 [Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI HA BuGmiorexa LIOK

THIOCKOCTH: TETpAdIP, Ky6, napaJuijICJICIIUIIC ]




20 [Toctpoenue ceuenuit bubmuorexa [IOK

21 [TocTpoenue ceuenuit bubmuorexa [IOK
KonTtponsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTHU B IIPOCTPAHCTBE. bubnuorexa [JOK
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[TepieHAMKYISAPHOCTH MPSIMOM U TIIIOCKOCTH:

23 p YA P bubmmoreka [{OK
MIEePIICHIUKYIISIPHBIC MTPSAMBIC B POCTPAHCTBE

24 [Ipsimble mapasienbHble K MI0CKOCTH bubnuorexa [JOK

25 [IpsiMble epneHIUKYIIpHBIE K JIOCKOCTU bubnuorexa [JOK
ITpn3Hak epreHauKyIIpHOCTH IPSIMOU 1

26 P P YIAp P bu6moreka [IOK
IJIOCKOCTH
[Ipumenenne npu3Haka

27 p P 5 Bu6miorexa [JOK
MEePICHIUKYIIIPHOCTH MPSMON U TUIOCKOCTH
Teopema o npsIMOH NEPIEHAUKYIISIPHON

28 P P P YIAP bu6mmoreka [IOK
MJI0CKOCTH
TeopeMa o npsIMOU NEPIEHAUKYIIIPHON

29 P P P YIAP bu6mmoreka [IOK
IJI0CKOCTH
[IpumeneHnne TeopemMsbl O PAMO

30 p p 5 p bu6mmoreka [JOK
MEePIEeHIUKYIIIPHOM MIIOCKOCTH

31 [TepnieHUKYIISIp ¥ HAKJIIOHHBIE bubmuorexka [JOK
[lepnieHIUKyNIAp U HAKIOHHBIE: PACCTOSTHUE

32 P YIP P bubmuoreka [JOK
OT TOYKH JI0 IJIOCKOCTHU
[lepnieHIUKYNIAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubnunoreka [JOK
MPSIMOM JI0 TIIOCKOCTH
[lepnieHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE

34 P VPP P bubnmuoreka [JOK

oT HpHMOI‘;I A0 IIIIOCKOCTHU




VYTIubl B IPOCTPAHCTBE: YIOJ MEXAY IPIMOM

35 bubnmoreka [JOK
U TJIOCKOCTBIO
JIByrpaHHBII yroJi, TMHEUHBIA YTOJl

36 P yror, y bubmmoreka [IOK
JBYTPAHHOTO yria

BYI'PaHHBIN YroOJI, JUHEUHBIA YTOJl

37 Aeyrp yror, y Bubanorexa [IOK
JIBYTPAHHOTO yria. pelieHnue 3a1ad.

38 [MepneHIUKYIIPHOCTD IIOCKOCTEH bubmmoreka [JOK
[TeprieHAMKYISAPHOCTD MIOCKOCTEN: MMPU3HAK

39 p yip p N bubmuoreka [JOK
MEePIEHIUKYIISIPHOCTH IBYX IJIOCKOCTEN
[IpumeHneHnne npusHaka

40 MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEN MpH bubmuorexa [JOK
peleHny 3anaqd

41 Teopema o TpEX nepneHANKYIIpax bubnuoreka [IOK
Teopema o Tpéx nmepneHAUKYIIpax

42 bu6mmoreka [IOK
(oOpaTHas)
[IpuMeHeHne TeopemMsl 0 TPEX

43 P P P bu6mmoreka [IOK
MePIeHIUKYIIApax MpH pelIeHUH 3a/1a4
KontponsHas pabota no temam
"TlepreHAUKYIIPHOCTD OPSIMBIX U

44 P “”y ”p P bu6mmorexa LIOK
riockocTelt" U "YTIbl MeXIy IPSIMBIMU U
IJIOCKOCTSMHU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
AJIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U

45 P ’ Y& ) bubnuoreka IIOK
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; TpaHu U

46 P yr P - TP bu6mmoreka [JOK

OCHOBAHU4 MPU3MBI; ITpAMad U HAKIIOHHAA




pU3Mbl; OOKOBAs U MOJIHASI TOBEPXHOCTD
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBII
napajJlesIeuIe]l U ero CBOMcTBa

bubmmoreka [{OK

48

[Inpamuia: n-yrojibHasi IMpaMua, TPaHA U
OCHOBaHUE NHpPaMU/Ibl; OOKOBAs U MOJIHAs
IIOBEPXHOCTh IUPAMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

bubmmoreka [IOK

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBHILHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
pHU3Ma U TpaBWIIbHAS THPAMH/IA;
MpaBHIIBHAS TPEYTOJIbHAS TUPAMHUATIA U
MIpaBUWJIbHBIN TETpa’Ip; KyO

bu6moreka [IOK

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJIEKAdIP U
HUKOCadIP.

bu6mmoreka [IOK

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIHO TOYKH, IPSIMOM, TIIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [JOK

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB!
pEOpa, TuaroHaiu, yribl

bubnuoreka [JOK

53

[Tnomaabe 60KOBOY MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTHU MPSAMOM MPU3MBI, IIOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSAMOMN IPU3MBI

bu6mmoreka [JOK




[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,

54 . 1 bubmmoreka [{OK
TeopeMa O IJIOaau OOKOBOM TTOBEPXHOCTH
YCEUYEHHOM MUpPaMU/IbI
55 'I'<0HTpOJII)Ha$[ pa6f')Ta o TeMe 1 BuGmrorexa LOK
MHororpaHHuku
56 [Tonsitre 06 00BEME 1 bubmmoreka [JOK
S7 O06bEM TUpamMuIbI 1 bubnuorexa [JOK
58 O6bEM tupamupl. Permenue 3anad. 1 bubnuoreka [JOK
59 O0BEM yceueHHOHN THpaMHUIbI 1 bubmuorexa [JOK
60 O6béM yceueHHOM nupamuel. Pemenue 1 BuGmiorexa [IOK
3azad.
61 O06BEM TIPSIMOI TPU3MBI 1 bubmuorexa [JOK
62 O0BEM HAKITOHHOUTTPU3MBI bubmuorexa [JOK
63 O06bEM ipu3Mebl. Pemienne 3a1a4q 1 bu6mmoreka [IOK
64 KonTtponbHas pa6”0Ta o Teme "OO0BEMBI 1 BuGmorexa LIOK
MHOTOTPaHHUKOB
[ToBTOpEeHUE, 0000IIEHNE CHCTeMaTH3aITUs
65 3HaHui. [locTpoeHue ceueHuii B 1 bubnmuorexa [JOK
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3ALIUS
3HaHWN. BerancneHnmne paccTosHui: Mexay
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1 bu6mmoreka [JOK
TOYKH JI0 IMJIOCKOCTH, MEKTY
CKPEIHMBAIOIIUMHUCS TTPSIMBIMU
67 HToroas koHTpoJbHasA paboTa 1 bubnuorexa [IOK




[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXIY

68 CKPEIIUBAIOIIUMHUCS TIPSIMBIMHU, MEXKTY 1 bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIII0B MEXKY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBo 4acos DJIeKTPOHHBbIE
uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTHueckue
Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

Cdepa 1 miap: LHeHTp, paguyc, JTHaMeTP;

1 (bep p: [ISHTP, panuyc, P> 1 Bu6miorexa [[OK
IO/ MIOBEPXHOCTH CHephl
B3aumHoe pacnosnoxenue chepsl u

2 MIOCKOCTH; KacaTeJIbHasA IIOCKOCTD K 1 bu6mmoreka [IOK
chepe; iomaas chepsl
H300paxenune chepsl, mapa Ha IIOCKOCTH.

3 P (eper, map 1 bubnmnoreka IJOK
Ceuenus mapa
Hunuaapudeckas TOBEPXHOCTb,
oOpa3yrone NWIHHIPUYECKON

4 pasyIo P . 1 bu6mmoreka [IOK
MMOBEPXHOCTH, OCh IMJIHHAPUICCKOMN
MTOBEPXHOCTH
HunuHap: ocHOBaHMS ¥ OOKOBas

5 MMOBEPXHOCTh, 00pa3yrolas U OCh; MJIOMIA b 1 bu6mmoreka [JOK
OOKOBOW M MOJHOM MOBEPXHOCTH
N3obpaxenne MuiInMHApa Ha TII0CKOCTH.
Passéprra mumuapa. CeueHus uIMHapa

6 P P . P 1 bu6mmoreka [JOK
(TTOCKOCTBIO, MapaJlICIbHON HUITH
MEePIEeHIUKYIAPHON OCH IIINHAPA)
Konunueckas HoBepXHOCTh, 00pa3yroIiue

7 KOHUYECKOM MOBEPXHOCTH, OCh U BEPIINHA 1 bu6mmoreka [JOK

KOHHUYECKOU MMOBCPXHOCTHU




Konyc: ocHOBaHue U BepIMHa,

8 oOpa3yrolas 1 0Ch; IIIOMas> OOKOBOM 1 bubmmoreka [JOK
IIOJTHOW ITOBEPXHOCTH

9 VYceu€HHbIN KOHYC: 00pa3yrolIfe U BhICOTA; BuGmorexa LIOK
OCHOBaHHA U OOKOBast MOBEPXHOCTh
N300pakenne KOHyca Ha IIOCKOCTH.

10 PazBépTka KoHyca. CequI/Is{vKOHyca BuGmiorexa LIOK
(TTOCKOCTBIO, TTAapaJUIeTEHOW OCHOBAHHIO, U
TUTOCKOCTBIO, TIPOXOISIIEH Yepe3 BepIInHY)

11 KomOuHamus ten BpameHus u BuGmiorexa [IOK
MHOTOTPaHHUKOB
MHororpaHHHK, ONTUCaHHBIN OKOJIO chepbl;

12 cdepa, BUcaHHAasi B MHOTOTPaHHUK WITU B bubnuoreka [IOK
TEJIO BpallleHus

13 HOI{"}[TI/IG 00 00béme. OCHOBHBIE CBOMCTBA BuGmorexa LIOK
00BEMOB TeN

14 O06bEM TIUIMHAPA, KOHYCa bu6mmoreka [IOK

15 O06bEM 11apa 1 wiomaas chepsl bubmuoreka [JOK
[TogoGHbIE Tesia B IPOCTPAHCTBE.

16 CoOTHOIICHHS MEXKTY TTOIIAAIMHU bu6mmoreka [JOK
MOBEPXHOCTEN, 00bEMaMHU MTOOOHBIX T

17 KOHTpOJ'ILI;IaH Pa60Ta o TeMam "Tena BuGniorexa LIOK
BpamieHus" u "O0bemsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubnnoreka [JOK

19 CrnosxeHne 1 BBIYUTaHNE BEKTOPOB bubnuoreka [IOK

20 YMHOK€EHNE BEKTOPA Ha YHUCIIO bubnuorexa [IOK




21

PasnosxeHnue BexkTopa 1o TpéM
HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

bubmuoreka [JOK

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

bubmmorexa [{OK

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

bubmmoreka [{OK

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

bu6moreka [IOK

25

Beruncnenue yriioB Mexy NpsMbIMH U
IIJIOCKOCTSIMHA

bu6moreka [IOK

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

bu6mmoreka [IOK

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTPaHCTBE"

bu6mmoreka [IOK

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TCOPEMBI Kypca
IJIAHUMETPUHU

bu6mmoreka [JOK

29

[ToBTOpEHUE, 0000IICHNE 1
cuctemarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

bubmuoreka [JOK

30

[ToBTOpEHue, 0600IEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUHU U METOJIbI X PEIICHUS

bu6mmoreka [JOK




[ToBTOpEHue, 0600IICHNE U

31 cucTeMaTu3alus 3HaHui. 3aaauu 1 bubnuorexa [JOK
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHue, 0600MICHNE U
39 cucremaTrn3anus 3HaHui. OCHOBHBIE 1 Bu6morexa [IOK
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr
33 Hrorosas koHTpOJIbHAS paboTa 1 bubmmoreka [JOK
| Do e |
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaTtematuka: airedpa 1 Hayauaa MaTeMaTHYeCKOro aHayin3a, reomerpust. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3zos B.®., Kagomnes C.b. u npyrue, AKunoHepHoe 00IIecTBO

«M3narenscTBO «lIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Pabunosuu E.M. 3anaun u ynpakHeHus: Ha TOTOBbIX uepTexax. 10-11 kmaccsl. 'eomeTpus.-
M.: Unekca

2. KoBaniena I'.1. Jlunaktuueckuii matepuan no reometpun aig 10-11 kmaccos. Pazpesnsie
KapTOUYKH IO CTepeoMeTpuu.- Bosrorpan: Yuurenb

3. A.I1. EpmoBa, B.B. I'osto6opoapko. CaMOCTOSITENTbHBIE U KOHTPOJIbHBIE pa0OTHI TIO TEOMETPHH
st 10 knacca. - M.: MJIEKCA, 2013

4. A.I1. EpmioBa, B.B. I'ono6opoapko. CaMOCTOSITEIBHBIC U KOHTPOJIbHBIE PAOOTHI 110 TEOMETPUHU

s 11 knacca. - M.: UJIEKCA, 2013

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
bubmuorexa [JOK

Poccuiickas anexkTpoHHas 1mKosia

Yun.py

SKmacce



