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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcsa 10 —11 kiaccoB coctaBneHa B COOTBETCTBUU

e npuka3zoM MuHHcTepcTBa npocsemenus Poceuiickoin @enepanuu ot 9
okTs10pst 2024 roga Ne 704 «O BHecE€HHMHM M3MEHEHUW B HEKOTOpPbHIE
npukassl MunHucrepctBa mnpocsenieHus Poccuiickon @enepanuu,
Kacatonuecs (enepanbHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYAILHOTO
oOmiero o0pa3oBaHusl, OCHOBHOTO OOIIEro oOpa3oBaHUS U CPEIHErO
obmiero oOpaszoBaHus» (3apeructpupoBaHo B Muntocte Poccun
11.02.2025 Ne 812200), xoTopblii BHEC M3MEHEHUsS B (enepaibHbie
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI, BCTYMAIOIINE B CUILY C
1 centsi6ps 2025 rona,

o OepnepanbHOll paboueld mporpaMmbl MO Y4eOHOMY TMpeaMeTy
«['eomeTpus (6a30BbIil ypoBeHb)» Ha ypoBHe COO

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTes yueOHOro Kypca TeoOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYEHHS TE€OMETPUH B HAMpPaBICHUU JIMYHOCTHOTO
pa3BuTUA oOydaromuxcs, GopMUpPOBaHUS (PYHKIIMOHAJIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazButre y oOydaronmxcs
NPAaBWIbHBIX MPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPHUUYECKUX
a0CTpakIHii, COOTHOIICHUH PEAJbHOTO M HCATBHOIO, XapaKTepe OTPaKeHUS
MAaTEMAaTH4YEeCKOW HAyKOW SBJICHUM M TNPOLECCOB PEAIBHOIO MHpaA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOT'O MUPOBO33PEHUS
yUYaluXxcsi, a TaKKe KauyeCTB MBIIUICHHS, HEOOXOIUMBIX A aJanTalud B
COBpPEMEHHOM OOIIECTRBE.

['eomeTtpust siBIsieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHWs, TaK KaK OOECNEYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIAH €CTeCTBEHHO-HAYYHOW HAIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyYCHUU OO0YUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/ady, YMEHHUE BBIJBUTaThb U OINPOBEPraTh



THIOTE3bl HEMOCPEACTBEHHO HWCIOJB3YIOTCA MPH PEIICHWH 3a1a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.
YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacCTIX AEATENbHOCTU 4YesioBeKa. OpueHTanusi 4ejoBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIuaabHOro ObITHs, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO MO3HAHUS M aKTHBHOTO
npeoOpazoBaHusl  JEUCTBUTENBHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMH
oOpazamMu OOBENMHSIET pa3Hble BUAbl Y4EOHON U TPYIOBOH JESITEIBHOCTH,
SBIISIETCS. OAHUM W3 TPOQPECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ama4a (OPMUPOBAHUS y OOYUYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATETHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTreIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpPETeHUs |
UCTIOh30BaHMSI CHCTEMAaTHYECKMX T'C€OMETPHUSCKUX 3HAHWH W JIeHCTBUH,
cren(UIHBIX TE€OMETPHH, BO3MOKHOCTH YCIICIITHOTO MPOOKCHHUS 00pa30oBaHMsI
0 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOI30BAHHEM I'€OMETPHH.
[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TIpe/HAa3HA4Y€Ha IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOIO 00Iero odpaszoBanusd. Takum oOpa3om, oOydarouiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. JlocTikeHue 1ed OCBOEHHUS MPOrpaMMbl 0OECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3ahad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomerpuny» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHHMe TpEeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM
KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE TPEICTABICHUS O MHOTOTPAHHUKAX M TeJaX BpallCHUS
KaK O BaXHEMIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIOMINX ONMHUCHIBAThH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEro MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEHAX U B

pealbHOM MHpPE MHOTOTPaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PEIICHHUs 3a/a4 Ha MOCTPOCHHUS Ha M300pakeHUsX

POCTPAHCTBEHHBIX PUTYD;
e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQITOPUTMAMM  pEIICHUS  OCHOBHBIX  THIOB  3ajad;

dopmMupoBaHue  yMEHUS TPOBOAUTH  HECIOXHBIE  JIOKA3aTeIbHBIC



paccyXJIeHusi B XOJie pEUIeHUs CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CrocoOHOCTEHN
oOydJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTHU MBIIIJICHUS;

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynHpoBaTh HX Ha S3BIKE
T€OMETPHUH U CO3/1aBaTh TEOMETPUUECCKHUE MOJICIIH, TPUMEHATh OCBOCHHBIH
FEOMETPUYECKUN ammapaTr sl PelieHUs] MPAKTHUKO- OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTAMYUTENTEHONM OCOOEHHOCTBIO TPOrPaMMBl SIBJISICTCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUUECKOTO | MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipennoutenue oTaAETCS HAMISIAHO ~-KOHCTPYKTUBHOMY METOY OOyUEHHUS, TO
€CTh TEOPETHYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UyBCTBEHHOCTbH MPEIMETHO -
NPaKTUYECKON AEeATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpupoBaHHEe o0Opa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoOBHBIE cozepkaTeNibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensieTcs He TOJbKO [0 COAEPXKAaTeNbHBbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOEHUSI paboueil MporpaMmbl, paclpeieia€HHbBIM 10 rojaM oOOy4eHwus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKUX MPEACTABICHUM OOY4YaIOIIUXCs, paCIIUPAS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojaa o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[apaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPAMON U IUIOCKOCTHU. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdJIp, KyO, Mapaiesaenumnea; NoCTPOCHHE CEUeHUN.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIBI B IPOCTPAHCTBE: YroJI MEXAY MPSIMON U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IIPU3HAK IEPHEHIUKYJSIPHOCTH  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbI MHOI'OIPAaHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N -yrojapHas mpusma; rpaHu
¥ OCHOBaHWs TpH3MbI; IMpsiMas W HaKJIOHHAs TPU3MbI; OOKOBas M MOJHAs
IIOBEPXHOCTH Npu3Mbl. [lapannenenunes, NpsAMOyTroJdbHbIN AapaJUICICIINAIIET U €T0
ceorcrBa. [lupamunma: N -yroiabHas nupamMuzaa, 'paHd U OCHOBAaHUE IMPaMUIBI;
OOKOBasi M MOJHAs MOBEPXHOCTh MUPAMU/Ibl; IPABUIbHAS U yCEUEHHAS] TUPAMU/IA.
OnemMeHTsl TpU3Mbl M NHpaMuibl. [IpaBuiabHBIE MHOTOIDAaHHHUKHU: IIOHSATHE
IIPAaBWJIBHOIO MHOTOIPAHHMKA; NPAaBWIbHAs NPHU3Ma W IIPaBUJIbHAs NHUPAMUAA;
IpaBWIbHAsl  TPEyrojbHas NUPAMHAA W OPAaBWIBHBIA  TeTpasap;  Kyo.
IIpencraBieHne O TPaBWIBHBIX MHOTIOTPAHHHMKAX: OKTa’ap, JMAOAEKa’aAp U
ukocasap. CeyeHus Npru3Mbl U MUPaMUBIL.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNCNNIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW TMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiIMHApa (OapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTu U B npocTpaHcTBe. ClIokKEHNE U BBIYMTAaHUE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTOpa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJMHATax. Yroa Mexay Bekropamu. CKalaspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yrioB Mexy NPSMbIMU U IJIOCKOCTAMHU. KOOpAMHATHO -BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JIlyX0BHO -HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMaTHYECKUM aCIeKTaM Pa3IMuHbIX BUJOB HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/ABIXA, peryisipHas buznyeckas aKTUBHOCTH); dbu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO -03J0pPOBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUHM BCEH JKU3HHU, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpembl, OCO3HAaHHUEM TJIOOATLHOTO XapakTepa OSKOJOTHYECKHX TpoOJIeM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKH W MaTEeMaTHYECKOW KyJIbTYpOH KakK CpEJICTBOM IIO3HAHHS MUDPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJIEHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 00YUarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMH;, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEpJIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJBI C HUCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIENOBATEIbCKUI MHCTPYMEHT IMO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJEHHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLEHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHUS 3aa4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh TpaUUECcKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OJieMbl, periaeMoi 3ajaun, BhICKa3bIBaTh UJI€U, HALIEJICHHBIE HAa MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3YyAbTAaThl  pEIICHHMs  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI MPU PEIICHUH YYEOHBIX 3aJ1a4; IPHHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIIOBHIX (hopMax paboThl (00CYyKaeHUs,, 0OMEH MHEHUMH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanrohvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pEe3yJbTaTa IEIH U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, TNIOCKOCTb.

[TpMEHAT, aKCUOMBI CTEPECOMETPUHM WM CJCACTBHS W3 HHUX IPU PEIICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh MOHATHSIMHU: TAPALICITBHOCTh U MIEPICHANKYIIPHOCTD MPSAMBIX
Y TJIOCKOCTEH.

KnaccudumupoBaTte B3aMHOE PACIOIOKECHHE MPAMBIX M IIOCKOCTCH B
IIPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: JIBYIPAHHBIA YTOJ, TPaHW JABYTPAHHOTO Yria,
peOpo ABYrpaHHOTO yria; JUHCHHBIM YTroJl JBYTPAHHOTO yTJjia; rpajycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMH: MHOTOTPDAHHHMK, BBIMYKIBIH W HEBBITYKJIBIHA
MHOTOT'PaHHHUK, 3JIEMEHTHI MHOTOIPAaHHHUKA, NTPaBUIBLHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPDAaHHHUKOB (IMpamMuja; TpU3Ma,
IPSIMOYTOJILHBIN Mapajuiesienume, Kyo).

KnaccudunupoBate ~ MHOTOrpaHHUKH, BbIOMpAass ~ OCHOBaHHUS  JUIS
KiaaccuuKauy  (BBIMYKJIBIE W HEBBITYKJIbIC MHOTOIPDAHHUKH; IPaBUIbHBIC
MHOTOT'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC ITPU3MBI, TTapaJIICIICIIUIIC b ).

OnepupoBaTh MOHATUAMHU: CEKYIIas IJIOCKOCTh, CEUCHUE MHOTOI'PAHHUKOB.

OOBSICHATH NPHUHIIMITBI TOCTPOCHUS CEYCHHUH, UCTIOIB3YS METOJI CIICOB.

CTpoWTh CEUYCHUS MHOTOIPAaHHHUKOB METOAOM  CJICJOB, BBINOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBepxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aITOpUTMaM, TIPUMEHSS H3BECTHBIC AHAIMTHYECKHE METOJBI TP PEIICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIUHUCICHHE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JIO TPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEITUBAIOITAMHUCS TTPSIMBIMHU.

Pemrate 3ay1aun Ha HaX0XKJACHUE TEOMETPHUUCCKUX BEIMYUH 110 00pa3iaM Wiu
aNTOpUTMaM, TIPUMCHSS W3BECTHBIC AHAIMTHYECKHE METOJBI IPH PEIICHUH
CTaHJAPTHBIX ~MAaTEMAaTHYCCKHUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKpPCIUBAIOIIAMHUCS TMPSIMBIMH, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMHM, JIByTPaHHBIX YTJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTe reoMerpuueckue ¢GakThl IS PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumenAT, MPOCTEHIIME MNPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO -
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUUECKUX BEJIMUHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (WIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHME IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOLIEHUS MEXAY MIOMIAIIMH MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepXy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpalllCHUsI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JE€UCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpaMHM, CKaJISIPHOE MPOM3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpUuYecKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO -
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpruMeHAT, NPOCTEUIINE MPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO -
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh TOTy4YEHHBIC 3HAHUS HA IPAKTUKE: aHAIM3UPOBATH PEajIbHbIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUI U TEOPEM, almnapara ajnreopbl; peraTh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrtpoiasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
FAIHL MEACAY TIPAMBIMEL I UIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
T 12
©J1a Bpatlienis https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
1
OOBEmbI TeN S https://m.edso0.ru/1c209¢e37
BekTope!l 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LOK
p pa poctp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoiasbubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTtpaHcTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 bubmorera [JOK
P pueyH . https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeIbHBIX TIPSIMBIX
(0Tpe3KoB), cepeAUHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IJIOCKOCTH, TepeceKaronInecs 1 bubamorera LOK
> 11°P B https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJIOCKOCTh
[TonsiTHs: nepecexarouuecs
3 IUIOCKOCTH, IIEPECEKAFOIIINECS 1 bubnnorexa [IOK
> HeP https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubnnoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HavanbsHbie cBenenus o kyoe u

5 OUpaMuie, UX Pa3BEPTKU U 1 bubmmorexa [IOK

P > X PAsBep https://m.edso0.ru/b30dff38
Mozenu. CedeHrss MHOTOTPaHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. CeyeHnss MHOTOTpaHHUKOB

https://m.edsoo.ru/3d8ffd32

TTonsaTue 00 aKCHOMATUYECKOM
MTOCTPOCHUH CTEPCOMETPHH:

bubmmoreka [{OK

! AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEICTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edso0.ru/239c8ch4
CIIEJICTBUS U3 HUX
[Tonsatue 06 akCHOMATHIECKOM

9 ITOCTPOCHUH CTEPEOMETPHH: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUM: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmbIix

1 B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, bubnuoreka [JOK
napajieiabHbIC U https://m.edso0.ru/1a2520f6
CKpEIHMBAIOIINECS MPSIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieJIbHbIE TIPSIMbIC B Bubmmorexa LIOK

https://m.edso0.ru/93ad36b3

IIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSAMBIX

13 [TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK

IJIOCKOCTEH B MMPOCTPAHCTBE:

https://m.edsoo.ru/eeld19b9
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[TapamienpsHOCTE IPAMON U

IJIOCKOCTH
14 VYriael ¢ cOHanpaBJICHHBIMU bubnuorexa [JOK
CTOPOHAaMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMHU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
NapajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napauieIbHbIX bubnuotexa [JOK
IIJIOCKOCTEMN https://m.edso0.ru/e504d656
[Ipocreiimue MpocTpaHCTBCHHBIE
19 (buryphl Ha TUIOCKOCTH: TETPad Bubmmorexa [JOK
P  TEIPENPp, https://m.edsoo.ru/4a28dc02
Ky0, mapasyienenurme/
. bu6mmoreka [IOK
20 II
peTpoeHie ceneHi https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 II
OCTpOCHHE CoHCHI https://m.edsoo.ru/ec26fe5d
KonTponbnas pabora no teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U
23 HH(I))CKO(;[’[FH'}II'IG pneH UK JP;H HbIE bubmmorexa [JOK
+ HEPHCHIERYICD https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHele U bubnuoreka [IOK

NEpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/0ac11c95
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o5 [Ipsimble napaiiienbHble U bubmuorexa [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
[Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK

26 N
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/7d18834b
[lepnieHIuKyNAp U HAKIOHHBIE:

31 paccTosiHuEe OT TOYKHU JI0 bubnuoreka [IOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSMOM https://m.edso0.ru/33c477d3
710 IJIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!

32 paccTosiHue OT TOYKHU JI0 bubnuoreka [JOK
IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprieHAUKyNSAp U HAKIOHHbIE!

33 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
IJIOCKOCTH, PaCCTOSIHUE OT MPSMOM https://m.edsoo.ru/abb7b8e3
710 IUIOCKOCTH
[lepnieHIMKyIIAp U HAKJIIOHHBIE:

34 paccTossHUE OT TOYKH JO bubnuoreka [IOK

IIIOCKOCTH, paCCTOAHUC OT HpHMOP'I
A0 IINIOCKOCTH

https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

35 VYTrIibl B IPOCTPAHCTBE: YTOJ MEXKIY bubnmoreka [JOK
IIPSIMOM U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroj bubnuorexa [JOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD INIOCKOCTEN:
38 MPHU3HAK MTEPIICHANKYIISIPHOCTH brbmmorexa [OK
9 https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD INTIOCKOCTEN:
39 MIPHU3HAK MTEePIICHANKYIISIPHOCTH bubamorexa [JOK
4 https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD INTIOCKOCTEN:
40 MPU3HAK MEPIEHANKYIIPHOCTH bubamorera LOK
g https://m.edsoo.ru/ba75dc57
JBYX TUIOCKOCTEM
41 Teopema o TpEX mepHeHANKYIApAX Bubnmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIIApaX Bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIIApaX bubmmorexa [JOK
https://m.edso0.ru/9f246736
KonTtponsHas pabota no temam
44 "[leprieHIUKYASIPHOCTD IPSIMBIX U bubnnoreka [JOK
mockocTel" u "YTibl Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMHU U TIJIOCKOCTSAMU"
[TonsiTHE MHOTOTpAaHHUKA, BuGmiorexa LIOK
45 OCHOBHBIE 3JIEMEHTHI

MHOT'OIr'paHHUKaA, BBIITYKJIBIC U

https://m.edsoo.ru/2d24e873
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HEBBIITYKJIBIC MHOT'OT'PAaHHUKU,
pa3BEpTKa MHOTOTPAHHUKA

[Ipusma: N -yronpHas npu3Mma;
I'PaHU ¥ OCHOBAHUS IIPU3MBI;

46 npsiMasi ¥ HAKJIOHHASI IPU3MBI; bubmorexa HOK
p p ’ https://m.edsoo.ru/b4ad63ad
O0KOBas ¥ OJTHASI TOBEPXHOCTh
TIPHU3MBI
47 [Tapannenenumnen, NpsaMOyroJbHbII bubnuorexa [JOK
rapajuieJIenuIe]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupammuaa: N -yroybHAs MAPaAMHJIA,
T'PaHU ¥ OCHOBAHHE IMAPAMHUJIBI;
P P : Bu6nuorexa [IOK
48 OOKOBas ¥ MOJTHAsI TOBEPXHOCTh
https://m.edsoo.ru/fb1cd0a5
MUPAMU/IBI; TIPABUIIbHAS
ycedu€HHas nupamMuaa
[IpaBuIbHBIC MHOTOTPAHHUKH
MTOHATHE MPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIIbHAS
49 MpU3Ma M MPaBHIIbHAS TUPAMHU/IA; bubmorexa HOK
P P P ’ https://m.eds00.ru/074c8865
MpaBUIIbHAS TPEYTrOJIbHAs
MAPaMKJIa ¥ MPABUIbHBIN
TeTpa’ip; Kyo
[IpencraBieHue 0 MPaBHIBLHBIX
50 MHOTOTpaHHUKAX: OKTad bubmmorexa [IOK
P ’ AP, https://m.edsoo.ru/a0fdd5bf
JOJICKadAPp U HKOCAJIP.
CHUMMeTpHs B IPOCTPAHCTRBE:
CUMMETPHUS OTHOCUTEIBHO TOYKH,
N bubmuoreka [JOK
51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI

CUMMCTPUHU B ITUpaMUIaX,
HapaJuieJCnuIeaax, nmpaBUJIbHbIX

https://m.edsoo.ru/b9e777d9
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MHOT'OrpaHHUKax

Briuncinenue >iieMeHTOB

52 MHOTOTPaHHUKOB: p&Opa bubnmorexa LHOK
P + PEopa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMN
53 MPU3MBI, TJIOMIAb OCHOBAHUI bubmmorexa [IOK
P ’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSIMOM TTPU3MBI
[Tmomaae 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH MPABUIIBHOMN
54 MMUpaMHUIbI, TEOPEMa O TUIONIAIN bubmmorexa [OK
DAMTARL, TEOP neAr https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTUPAMUTBI
55 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
56 IT 0 00
OHIITHE 0B ObbEMe https://m.edso0.ru/7ad0020b
N bu6mmoreka [JOK
57 06
PEM TTHPAMILAK! https://m.eds00.ru/235171b3
N bu6mmoreka [JOK
58 0
OOBEM mrpam bt https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 0
OOBEM mrpam bt https://m.eds00.ru/79¢10312
N bubmuoreka [JOK
00 O0bEm mupani bt https://m.edsoo.ru/2faadc3f
61 OO0BEM TPU3MBI Bubmiorexa TOK

https://m.edso0.ru/79853608
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bubmuoreka [JOK

02 OOBEM pHsMbI hitps://m. eds00.ru/16053890
. bubnuorexa [JOK
63 OObEM mpi3mbt https://m.edso0.ru/482d3f51
64 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"OO0BEMBI MHOTOTPAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEHue, 060061EeHNE
65 CHUCTEeMaTU3alrs 3HaHHM. bubnuorexa [JOK
[TocTpoenue ceuennii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHme, 0600IIEHNE
CHUCTEeMaTH3als 3HaHU.
Brruncnenue paccTossHU: MEXIy
66 JIBYMSI TOYKaMHU, OT TOYKH JIO bubmmorexa [OK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU JI0 MIOCKOCTH,
MEXAY CKPEUIUBAIOLIUMUCS
MPSIMBIMU
[ToBTOpEeHME, 0600IIEHNE
CUCTeMaTH3alusl 3HAaHHH.
Brrunicnenue yrioB: MEx
67 CerH_[I/IBaIOHl}I:IrMI/ICH Hp}IMIiMI/I, bubmorexa HOK
N https://m.edso0.ru/b9146bc0
MEXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
[ToBTOpEHME, 0000IIEHNE
CUCTeMAaTH3aIlHs 3HAaHHUH.
bu6mmoreka [JOK
68 Boruncnenue yrios: Mexny

CKPELIMBAIOIUMUCS MPSIMBIMHU,
MEXAY NPSAMOM U INIOCKOCTBIO,

https://m.edso0.ru/56765e8b
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JBYTPAHHBIX YIJIOB, YIJTIOB MEXIY
IIJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka Konrpoububie | IIpakTHyeckue
n/n Bceero u3yueHusi | odOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: neHrp,
1 2(11) I/Ip C 1/1'<1II\)/[eITI 'HJP;O aJb 1 bubmiorexa HOK
panuye, A p> TIOTIaA https://m.edsoo.ru/0341bc2b
MTOBEPXHOCTHU chepsl
B3anmHoe pacrnionoxxenue
9 chepsl 1 MIOCKOCTH; 1 bubnuorexa [JOK
KacaTellbHas MIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
H3o00paxxenue cheprl, mapa
3 Ha l'IJ'IIz)CKOCTI/I ((JbeqpeHm ’ 1 bubmorexa HOK
’ https://m.edsoo.ru/bc15f7f2
mapa
Huwmaapudeckas
MMOBEPXHOCTh, 00pa3yIoIIne
4 HWIMHAPUYECKON 1 bu6mmoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
HWIMHAPUYECKON
MMOBEPXHOCTHU
HunuHap: OCHOBaHUS H
OOKOBas MOBEPXHOCTb,
5 oOpa3yrolas ¥ 0Ch; IJIOIIAIb 1 bubmorexa LOK
p y}? L tan https://m.edso0.ru/188f6216
OOKOBOM M MOJIHOM
MMOBEPXHOCTHU
5 N3006pakenue HuInHApa Ha 1 bubnuorexa [IOK
IJI0CKOCTH. Pa3Béprka https://m.edso0.ru/016e25eb
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uunusapa. CeueHus
UUATUHIPA (TIOCKOCTBIO,
MapaieIbHON WU
NEPIEHIUKYIIIPHON OCH
LHUAITUH]PA)

Konnueckas noBepXHOCTb,
00pazyrolre KOHMIEeCKOM

bubmmoreka [{OK

! HOBEPXHOCTH, OCh H . https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUIECKOU
MTOBEPXHOCTH
Konyc: ocHoBaHue n

8 BepIrHa, oOpasyromas u bubnuotexa [JOK
0Ch; IJIOIab OOKOBOM U https://m.edso0.ru/897dd3b2
MTOJTHOW MOBEPXHOCTH
Y ceu€HHbIN KOHYC:

9 00pa3yrolue 1 BBICOTA; bubnuoreka [JOK
OCHOBaHUS U OOKOBast https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
miockoctu. Pa3zsépTka
koHyca. CeyeHHs KOHyca

10 (TIOCKOCTHIO, apaAJIICIbHON bubmmorexa [JOK

https://m.edsoo.ru/Obdelbe8
OCHOBAaHUIO, U TIOCKOCTHIO,
MpOXOIAlIe uepes
BEPIIHHY)

1 KomMOunarus ten BpamieHus bu6mmoreka [JOK
Y MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cefl10e5

12 MHororpaHHuK, ONMCaHHBIN bubnuorexa LIOK

oKoJI0 cdepsl; chepa,

https://m.edso0.ru/0b136158



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158

BIIMCAHHAsg B MHOT'OI'PaHHUK
HJIM B TCJIO BpAallICHUA

TTonsarue 00 o0BEME.

bu6mmoreka [IOK

13 O i
CH?BHHe cRONETEA https://m.edso0.ru/26a03fb7
00BEMOB TeN
. bubnuotexa [JOK
14 06
DEM HITHHAPS, Kofycd https://m.eds00.ru/5513d87b
15 O06bEM 1mIapa 1 wiIomaIbL bubnuorexa [JOK
chepsl https://m.edsoo.ru/d189bde2
ITomoOHbIE TENA B
MPOCTPAHCTBE.
16 COOTHOIIIEHUS MEXT bubmmorexa TTOK
Y . https://m.edsoo.ru/810cfleb
TIJTOTA IIMHA TIOBEPXHOCTEH,
00BpéMaMU ITOJOOHBIX TENT
KonTtponsHas padoTa no
17 temam "Tena Bpamenus" u Bubmmorexa [JOK
. patt https://m.edsoo.ru/4a33a8ab
"O0BEMBI TENT"
18 BekTop Ha m10cKOCTH U B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue U BhIYMTaHHUE bubmuoreka [{OK
BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPa Ha bubnuoreka [JOK
YUCIIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o
21 TPEM HEKOMILJIaHAPHBIM bubnuoreka [IOK
BekTopam. [Ipasuiio https://m.edsoo.ru/a28fd74e
napasieNnenuneaa
22 Pemenne 3aga4, cBS3aHHBIX C bu6mmoreka [JOK



https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

IIPUMEHEHHUEM IIPABUII
JNEUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/5a827900

KoopanHaTHO -BEKTOpHBIM

bu6mmoreka [IOK

23 METO/I IIPH PEIICHUN
ALIpH D https://m.edsoo.ru/d3alfe30
TEOMETPHYCCKUX 3124
[IpssMmoyronpHas cucrema
KOOPJHMHAT B IIPOCTPAHCTRBE.
24 Koop JTIMHATHI BiKTOpa bubmorera [JOK
At pa. https://m.eds00.ru/48db7058
[Ipocreitmme 3amauu B
KOOpIMHATaX
Yrona Mexay BeKTOpaMHu.
25 Ckanst Hoé:1 }1,1 01/13135 cHHUE brbmorexa [OK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mexay bubnuorexa [JOK
NPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponsHas padoTa no
97 teMe "BekTophl 1 bubnuoreka [JOK
KOOpJIMHATHI B https://m.edsoo.ru/77c22fc5
npocrpancrae"
[ToBTOpEeHUE, 0600IICHNE 1
CUCTEMaTH3aIus 3HAHHH.
28 OcHoBHbIe (HUTYpBI, PaKTHI bubmorexa HOK
YPEL ’ https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca
IJIAHUMETPUHU
[ToBTOpEHue, 06001IeHNE U
CUCTEMaTH3aIUs 3HAHHH.
bu6mmoreka [JOK
29 OcHoBHBIE (UTYpBI, (aKTHI,

TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.

bubnuoreka [IOK

30 3ajauu MIaHUMETPUU U L https://m.edsoo.ru/7491efe0
METO/IbI X PEIICHHUS
[ToBTOpEHUe, 0600MIICHNE U

31 CHUCTEMaTU3als 3HAHW. 1 bubnuoreka [JOK
3ajauu MIaHUMETPUU U https://m.edsoo.ru/4dffda97
METO/IbI X PEIICHHUS
[ToBTOpEeHue, 0600IICHNE U
cUcTeMaTu3alys 3HaHUH. BuGmorexa LIOK

32 OcHoBHbIC PUIYPLL, aKTL, . https://m.edso0.ru/74b2ad91
TEOPEMBI Kypca
CTepEOMETPUH

33 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUH https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOT'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Koxa .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBUS W3 HUX IPH PEHICHUU
' TreOMETPUIECKUX 33124
23 OmnepupoBaTh MOHATHIMH: TAPAIUICTHHOCTD M TIEPICHIUKYISIPHOCTD TPSMBIX U
' IIJIOCKOCTEN
24 KnaccupummpoBaTh B3alMHOE pACTIOJIOKEHUE TPSMBIX M IDIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: ABYI'PAHHBIN yroJl, TpaHy JABYTPaHHOTO yria, pedpo
7.5 JBYIPAaHHOIO yrjla, JUHEWHBIH Yroa ABYTPaHHOIO yIJa, TpajycHas Mepa
JBYI'PAHHOTO yria
- OnepupoBaTb MOHATHSMM: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbIHA
' MHOTOI'PaHHUK, 3JIEMEHTBHl MHOTOT'PaHHUKA, IPAaBUJIbHBI MHOTOI'PaHHUK
27 Pacnio3HaBaTe OCHOBHBIE BMJIbl MHOTOTPAaHHUKOB (MHMpamuia, IpuU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
Knaccugpunuposatsb MHOT'OI'paHHMKH, BbIOMpast OCHOBaHMS s
7.8 Ki1accuuKauy (BBIIYKIbIE W HEBBINYKJIbIE MHOIOI'DaHHUKH, IPABUIIbHbBIC
MHOT'OI'paHHHMKH, IPSMbI€ U HAKJIOHHBIE TIPU3MBI, TapaJlIeIeIUIIE bl )
7.9 OmnepupoBaTh NOHATUAMH: CEKYILas INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
210 OOBACHATh NPUHIMIIBI HOCTPOCHUS CEUEHUH MHOTOIPAHHUKOB, HCIOJb3Ys
' METO]] CJIeJIOB
CTpouTh ce€4eHUs] MHOTOTPAHHUKOB METOJIOM CIIE/IOB, BBIMOIHAThH (BHIHOCHBIE)
7.11 IUIOCKHE YEepPTEeXKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BHJI CBEpXY,
cOOKYy, CHU3Y
Pemare 3a7aun Ha HaXOXXJAEHUE I'€OMETPHUUECKUX BEJIMYMH 1O oOpas3laM HIu
7.12 QITOPUTMaM, MPHUMEHSS M3BECTHbIE AHAIMTUYECKUE METOJbl MpPU PpEIIeHUH

CTAHAAPTHBIX MATCMATUYCCKUX 3a/ld4 Ha BBIYHUCICHHUC paCCTOSIHI/Iﬁ MCKIAY




JBYMsSI TOYKaMH, OT TOYKM JIO MNPAMOM, OT TOYKH 1O IUIOCKOCTH, MEXKIY

CKPCHIMBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3ala4i Ha HAXOXKIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM U1
alIropurMaM, IMNPHUMCHAA H3BCCTHBIC AHAIUTHUYCCKUC MCETOJbI IIPU PCIICHHUHN
CTAaHAAPTHBIX MATCMATHMYCCKUX 3aJa4 Ha BbIYUCIICHUC YIJIOB MCKIAY
CKpCIIUMBAIOIIUMHUCA TIPAMBIMH, MCKIY pr[MOfI U IINIOCKOCTBIO, MCKIAY

IJIOCKOCTSIMH, ABYIPAHHBIX YIJIOB

7.14

Boruncnate 00bEMBI M IUIONMIAM MOBEPXHOCTEH MHOTOTPAHHHKOB (IpHU3Ma,
nupamMuia) ¢ MpuMeHeHHeM (OpMyJ, BBIYUCIATH COOTHOIICHUS MEXIY

IUIOLIAASIMU [TOBEPXHOCTEN, 00BbEMaMHU 110J0OHBIX MHOTOI'PAaHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CHMMETPHUST B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBeIBaTh M HHTEPHIPETUPOBATH HMHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUrypax, IpeICTaBICHHYIO Ha YyepTekax

U PUCYHKaxX

7.17

[IpumensTh reoMeTpudeckie (GaxKThl Ui PEIICHUS] CTEPEOMETPUUYECKUX 3ajiad,
MPENOJaraIiuX HECKOJIbKO [IAroB PEUIEHHs, €CJIM YCIOBHUS IPUMEHEHUs

3a/1aHbl B IBHOU popme

7.18

[IpumensTr  mpocTelie  NporpaMMHBIE  CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

7.19

HpI/IBOI[I/ITB IIPUMEPBI MATEMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUPOAC U )XU3HU,

pacimo3HaBaTh IPOABJICHUEC 3aKOHOB I'COMETPHU B UCKYCCTBE

7.20

[IpuMeHsTh MOJydYeHHBIE 3HAHWSA Ha MPaKTUKE: aHAJIM3UPOBATh peajbHbIC
CUTyallud ¥ TPUMEHSTh H3ydCHHbIC MOHSTHUS B IpOllecce MOUCKA pelIeHUs
MaTeMaTHYeCKd CPOPMYIMPOBAHHON MPOOIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalldd Ha s3bIKE TE€OMETPUHU, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX MOHITHM W TeopeM, ammapara aireOpsl,
peliaTh MpPaKTUYECKUE 3aJaud, CBS3aHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKUX

BCINYHNH

11 KIJACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




I'eomerpus

OmnepupoBaTh MOHATUSAMU: IMJIMHIPUYECKAass TOBEPXHOCThb, 0Opa3yromue

6.1 UWIMHAPUYECKONM TOBEPXHOCTH, IMJIMHAP, KOHHMYECKass MOBEPXHOCTH,
o0pazyromre KOHMYECKOW TIOBEPXHOCTH, KOHYC, chepryeckast MOBEPXHOCTb
6.2 PacriosznaBars Tena BpaieHus (IIMHAP, KOHYC, chepa u map)
6.3 OOBSACHATH CIIOCOOBI MOJTYYSHHUS TNl BPALICHHS
6.4 KnaccupunupoBaTh B3anMHOE PacIioyioKeHHe CEephl U TIIOCKOCTH
OmnepupoBaTh NOHSATHIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
6.5 CerMEHTa, IIAPOBOM CIIOW, OCHOBaHHME MIAPOBOTO CIIOS, BBICOTA IIIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
65 Bbraucnare  00BEMBI M TUIOMQAM  TIOBEPXHOCTEH  Tell  BpalleHWS,
' TE€OMETPUIECKUX TEII C IPUMEHEHUEM (opMyIT
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIUCAHHBIN B c(epy U OMHCAHHbIN
' okoJio chepsl, cepa, BMCaHHAST B MHOTOTPAHHUK WJIA TEJIO BPAIEHUS
6.8 BBIUUCIATE COOTHOMIEHHSI MEXIY IUIOMANIMU MOBEPXHOCTEH W 0OBbEMaMu
' OTOOHBIX TEI
6.9 N300paxkaTe wu3ydyaeMmble (UTyppl OT PYKH M C TPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BbInosHATE (BBIHOCHBIE) TIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TeJl BpallleHUs
W3Bnekarb, WHTEpHpeTUpOBaTh U MpeoOpa3oBbIBaTh HMHPOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX  (HUTYypaX, TMPEJACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTh reomeTpudeckre GaxkThl i PEIICHUsI CTEPEOMETPUUECKHX 3aad,
6.12 MPEOoJIaraloliuX HECKOJIbKO IIIaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3a/laHbl B ABHOU hopMme
6.13 OmnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE
BoinoynHAT,  JEMCTBHS  CIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXXEHUSI BEKTOpa Ha YHUCIO, OOBICHATh, KaKUMH CBOMCTBAMHU OHHU
oOnagaroT
6.15 [TpuMeHsATH NpaBuIIO NMapasieNenunesia Npu CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
6.16

MOIYJIb BEKTOPA, PABCHCTBO BCKTOPOB, KOOPAWHATHLI BCKTOpPA, YroJl MCKIAY

BCKTOpaMH, CKaJIIpHOC  MPOU3BCACHUC BCKTOPOB, KOJIUIMHCAPHBLIC n




KOMIUTAHAPHBIE BEKTOPBI

6.17

Haxonutb cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOpPA HA YUCIO, YTOJI MEXKITY
BEKTOPAMH, CKAJSIPHOE IMPOU3BEJICHUE, PACKIaJbIBaTh BEKTOP 10 JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTb YPAaBHCHUCM B IleKapTOBOf/'I CUCTCMEC KOOpAHAT

6.19

Pemate HpOCTCfIIHPIG reoOMETPpUYCCKUC 3aJa4rd Ha IMPUMCHCHUC BCKTOPHO -

KOOpAWHATHOT'O METOJa

6.20

Pemrate 3aJa4yd Ha J0Kas3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN W
HaXOXJICHUC TICOMCTPHYCCKUX BCIWYMH II0 06pa3uaM WK aJIrOpuTMam,
IPUMCHSA U3BCCTHBIC MCTOABI IMPU PCIICHHUU CTAHAAPTHBIX MAaTCMAaTHUYCCKUX

3aaa4

6.21

[IpuMenaTs mpOCTEHIIME IPOTPAMMHBIE CpPEACTBA U DJIEKTPOHHO -

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBoauTE mNpUMEpPHl MATEMAaTUYECKHX 3aKOHOMEPHOCTEH B NPHUPOAEC H

JKHU3HH, paClioO3HaBaTh MIPOABJIICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMeHsTh MONMY4YCHHBIC 3HAHWS Ha TMPAKTHKE: aHAIM3UPOBATh peajbHbIC
CUTYyallud U MPUMEHSATHh U3YYCHHBIC MOHSTHUS B IpoOIecCe MOMCKA PEIIeHUs
MaTeMaTH4ecku cHOpMyIUpPOBAaHHONW MpPOOJIEMbl, MOJAEIUPOBATH peaibHbIE
CUTyallud Ha S3bIKE€ T€OMETPHUM, HCCIENIOBaTh IOCTPOCHHbIE MOJETH C
HCIIOJIb30BAHUEM TE€OMETPUYECKUX MOHATHM W TeopeMm, ammapara aireOpbl,
pelaTh NpakTUYeCcKUe 3aJaud, CBsI3aHHbIE C HAXOXKJICHHEM TeOMETPHUYECKHX

BCJIIMYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHoBHblE TOHSATHUA cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[lonsiTne 00  AKCMOMATHYECKOM  IOCTPOSHHHM  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacmosnokeHue IpsAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble ¥ CKpellluBaromuecss mnpsmble. [lapamienbHOCTh NpSAMBIX U
IUIOCKOCTEH B MPOCTpPAHCTBE: MapajljlesibHble MpsIMble B MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapaUIeNbHOCTh MPSAMOM M TUIOCKOCTHU. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMM, YTOJd MEXAy MpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajuleNbHble MIOCKOCTH, CBOMCTBA MapajlIeNIbHBIX
miockoctelt. [Ipocreline npocTpaHCTBEHHbIE (PUIYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, mapaJijienienumne, NoCTpoeHne CeueHnin

7.3

[lepneHIuKyNIApHOCTh TPSIMONW U IUIOCKOCTU: TEPHEHAUKYISIpPHbIE TpsSIMble B
MPOCTPAHCTBE, MPsIMbIE MapajljiesIbHbIe U MEPIEHANKYISIPHbIE K TUIOCKOCTH, MTPU3HAK
MEePIEHANKYIISIPHOCTH NPSIMOM U TIIOCKOCTH, TEOpEMaA O MPAMON NEPHEHIUKYIIPHON
IUIOCKOCTU. YTJBl B MPOCTPAHCTBE: YTOJd MEXIy MpsAMOM U IUIOCKOCTHIO,
JIBYTPaHHBIA YroJi, JIMHEHHBIA yroja JByrpaHHoro yria. llepneHnukyisip u
HaKJIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOU [0
IJIOCKOCTH, MpOeKIus (GUTYpbl Ha IJIOCKOCTh. llepneHAuKyIsIpHOCTh IIOCKOCTEH:
MpU3HAK  TEepHeHAUKYIIpHOCTH  NBYX  1minockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOTPAHHUKA, BBIIYKJIbIC HU
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEpPTKa MHororpaHHuka. [Ipusma: n -yrosipHas
pU3Ma, I'paHU M OCHOBAHUS NPU3MBL, NpsMas M HAKIOHHas NMPHU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapamenenunen, NpsaMOyroybHbII napaenenunes
u ero coiictBa. [IupamMua: N -yroapHas NupaMuia, rpaHu U OCHOBAHHUE NMUPAMUJIBI,
O0KOBasi M TOJHAs MOBEPXHOCTh MUPAMUJbI, MPAaBUIbHAS M yCceUEHHAsl MUPaMUA.
OneMeHThl TpuU3Mbl M nupamuabl. [IpaBuiabHBIE MHOTOTpaHHHMKM: MOHATHE
NIPaBUJIBLHOIO MHOTOIpAaHHMKA, IpaBUJbHAs MpH3Ma M TpaBWIbHAsS NHpaMHJA,
MpaBUIIbHAS TPEYrojbHas NMpaMHIa U MPaBUIbHBINA TeTpasdap, KyO. [IpencraBnenue

O IIPaBUJIBHBIX MHOI'OI'PAHHUKAX: OKTadAp, AOACKA3ApPp U HKOCAAp U ApYyruc.




Ceuenust npu3Mbl U MUPAMUIbI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOUKH, IPSMOM, INIOCKOCTH.
DOneMeHTbl CUMMETPUHM B  IHUPaMUJAX, Hapauielenunenax, IpaBUIbHbBIX

MHOT'OrpaHHUKax

7.6

Bbrunicnenue 371€MEHTOB MHOTOIPAHHUKOB: péOpa, aAuaroHanu, yriael. [lmomanb
OOKOBOM TIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTH MPSAMOM NPU3MBI, ILJIOLIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTU NpsMOM mpu3Mmbl. [lnomans 6okoBoi
MIOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW IHPAaMHU[BI, TEOpEMa O IUIOLIAAH

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY MJIOIIAASIMU TOBEPXHOCTEH,

00BEMaMHU TI0TOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eometpust

6.1

Hunuaapuyeckas NOBEpPXHOCTh, 00pa3yloNIie MUIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKONH MoBepXHOCTU. llunuHap: ocHoBaHMS U OOKOBask MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yrolire KOHUMYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKoi moBepxHOCcTU. KoHyc: ocHOBaHue W BepIlIMHa, oOpa3yolas U OCh,
wiomaab OOKOBOW M TOJIHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: oOpa3yoliue u

BBICOTA4, OCHOBAHHA U OoxoBas IIOBEPXHOCTH

6.3

Cdepa u map: neHtp, paauyc, 1uameTp, Iouiaap noBepxHoctu chepsl. B3anmuoe

PAaCIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCiibHas IINIOCKOCTb K C(bepe, IJ1o01maab

chepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHHUA W MHOTI'OI'PAHHHKOB. MHOFOFpaHHHK, ONMVCaHHBIN

OKOJIO C(l)epLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHUK, UJIA TCJIO BPAIlICHUA

6.6

[Tonsitne 06 o6wéMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieacTBus u3 He€. O0bEM MUIMHIPA, KOHYCA.

O06beM mapa u miaomaas chepsl

6.7

HOI[O6HLI€ TEJIa B IPOCTPAHCTBC. CooTHomeHHs MCKAY 10 aasaMn HOBCpXHOCTGfI,

00BEMaMH HO,[[OGHBIX TCI

6.8

Ceuenust mwimHApa (MapajuielbHO M TMEPIEeHAMKYISPHO OCH), CEYEHHs KOHyca




(mapanienbHOE OCHOBAHUIO U IIPOXOJSIILEE YepE3 BEPILNHY), CEUEHHUS LI1apa

Bexrop Ha mockoctd U B mpocTpaHcTBe. CII0OKEHME U BBIYUTAHHE BEKTOPOB.

YMHOKEHHE BEKTOpa Ha uucio. Pa3noxeHue BekTopa NO TpEM HEKOMIUIAHAPHBIM

°9 BekTopam. IIpaBwiio napaimenenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUJI JCMCTBUM C BEKTOpaMU
[IpssMoyronpHasg cucTemMa KOOpAMHAT B IpocTpaHCTBE. KoOOpaMHATBI BEKTOPA.
6.10 [Ipocreiimme 3agaun B KOOpAMHATax. Yrojl Mexay Bekropamu. CkaispHoe

IIPOU3BCACHUC BCKTOPOB. Brrancienue YIJI0B MCXKAY MPSAMBIMU KU IIJIOCKOCTAMMU.

KoopanHaTHO -BEKTOPHBIN METO/T ITPU PEILIEHUN T€OMETPUYECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbLHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne wMeromamMu 0Ka3aTeNbCTB, QITOPUTMAMH PEIICHUS 3ajad;
yMeHHE (QOpMYyIUpOBATh U ONEPUPOBATH MOHATHSAMU: OIpEAeTeHUE,
aKCHOMa, Teopema, CIEeICTBUE, CBOWCTBO, TMPH3HAK, JOKa3aTeNbCTBO,
paBHOCHJIbHBIE (OPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIUPOBAThH
oOpaTHO€ M NPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, MPUBOJAUTH IMPUMEPHI U
KOHTPIPHUMCEDPHI, HUCIIOJIB30BATh METO MaTeMaTU4YECKOU HHAYKIUU,
MIPOBOAWNTE AOKA3aTCIbHBIC PACCYKIACHUS TPHU PCIICHUHN 3aJa4, OUCHHUBATH
JOTHYECKYI0  NIPABUIBHOCTh  PACCYXKJEHHUW; yYMEHUE  OINEepUpOBaTh
MNOHATUAMU. MHOXCCTBO, IMOJMHOXKCCTBO, OII€pallMUd HaJ MHOXKCCTBAMMU;
YMCHHE UCIIOJIB30BATh TeOpeTHKO-MHO)I(eCTBeHHBIﬁ arrmapar ajd OIMMCaHuA
peabHBIX MPOIIECCOB W SBICHUW M TPHU PEIICHWH 3a/a4, B TOM YHUCIIE U3
JIpYyruX y4deOHBIX TNPEIMETOB; YMEHHE OINEPUPOBaTh MOHATUAMU: Tpad,
CBSI3HBIM Tpad, AepeBO, MHKI, rpad Ha IUIOCKOCTH;, yMEHHE 3aaaBaTh U
OTNUCBHIBaTh Tpadbl Pa3IUYHBIMH CIIOCOOAMH; HMCMOJIb30BaTh rpadbl MpU

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUAMHU: HATypalbHOE YHUCIO, ILIEJI0€ YHCIIO,
CTEIEHb C IIeJIbIM I0Ka3aTeJIeM, KOPEHb HaTypaJlbHOM CTENEHH, CTENEHb C
palMOHaIbHBIM II0Ka3aTelIeM, CTENEHb C ACHCTBUTEIbHBIM IOKa3aTeleM,
jgorapupM uymcia, CHUHYC, KOCHMHYC M TaHI'€HC IPOU3BOJIBHOTO 4HCIIa,
OCTaTOK M0 MOJYJIIO, PALMOHAIBHOE YHCIO, HUPPALUOHAIBHOE YHCIIO,
MHOYECTBA HATYpPAJIbHBIX, LIEJIbIX, PALIUOHATIbHBIX, JEHCTBUTEIbHBIX YHCET,;
YMEHHUE HCIOJIb30BaTh NPU3HAKU JIEIMMOCTH, HauUMEHbIIUH oOmuii
JeTUTeNh M HauMeHblliee oflee KpaTHOe, anroputM EBknupga mnpu
pELIEHNN 3a/a4; 3HAKOMCTBO C PA3JINYHBIMU IO3ULUOHHBIMU CUCTEMAMMU
CUUCIJIEHUS; YMEHUE BBINOJHATH BHIYMCIIEHUE 3HAYCHUN M peoOpa3oBaHuUs
BBIP@)KEHUI CcO cTeneHsMu M Jiorapupmamu, NpeoOpa3oBaHUs IPOOHO -
pallMOHATIBHBIX ~ BBIP@KEHHWM;  yMEHHME  ONEpUpOBaTh  MOHATHUSIMM:
MOCIIEIOBATEIbHOCTh, apuMeTHyecKass Mporpeccusi, TreoMeTpudecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYCCKAsA IPOrpecCus;




YMEHHUE 3aJaBaTh IIOCIEJOBATEIBHOCTH, B TOM 4YHCIE C IOMOILBIO
PEKYppEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE
YHUCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE YHUCJA, MOIYlIb M apryMEHT
KOMIUIEKCHOTO  4Ymcia,  (opMa  3amucH  KOMIUIEKCHBIX — YHCEll
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U  ainreOpavueckas); YMeETb
IPOU3BOJIUTH apU(PMETUYECKHE IEHCTBUS C KOMIUICKCHBIMU YHCIIAMU;
IPUBOJIUTH HPUMEPHI HUCIOJIb30BAHUSI KOMIUIEKCHBIX YHCEI; ONEpUpPOBATh
HOHATUSIMM:  MaTpuma 2x2  wu  3X3, ompenenurenb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHne onepupoBaTh NOHATUSAMHU: PALMOHAIBHBIE, HMPPALMOHAIBHBIE,
MOKa3aTejabHble, CTENEeHHbIE, JIOTapu(MUUYECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHUS M HEPABEHCTBA, X CUCTEMBI; YMEHHE ONIEPUPOBATH MOHATHAMMU:
TOXIECTBO, TOXAECTBEHHOE IpPeoOpa3oBaHUE, ypaBHEHHME, HEPABEHCTBO,
CUCTEMa YpABHEHUMW M HEPABEHCTB, pPAaBHOCHUJIBHOCTH YpPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE pellaTh YPAaBHEHUS, HEPABEHCTBA U CHCTEMBI
C TIOMOIIBIO pA3JINYHBIX NPUEMOB; pEIIaTh ypPaBHEHUS, HEPABEHCTBA M
CHUCTEMBI C TapaMeTPOM; IIPUMEHATh YPAaBHEHUS, HEPABCHCTBA, UX CUCTEMBI
JUI pelIeHUs MaTeMaTH4YeCKUX 3a/Jad W 3aJad U3 Pa3IM4HbIX obiactel

HAaYKH U peayibHOM KU3HU

YMeHue omnepupoBaTh HOHATUSAMU: (QYHKIUSA, YETHOCTh (YHKIUH,
HNEPUOJUYHOCTh (YHKIHMHM, OTPAHUYEHHOCTh (YHKIUU, MOHOTOHHOCTH
GbyHKIMKM, 3KCTpeMyM (GYHKIMHM, HauOoJsblliee W HAaUMEHbIlIEee 3HAuYeHUs
(GyHKIIMM Ha MPOMEXKYTKe, HempepblBHAs (YHKIUS, aCUMOTOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOAHAA (DYHKIMH, F€OMETPUYECKUA U
(¢u3nueckuif CMBICT  MPOU3BOJHOW, TMepBOOOpa3Has, ONpeAenEéHHBIH
UHTETpall; YMEHHE HaxXOIUTh aCHUMNOTOTHI rpaduka QyHKIHH, YMEHHUE
BBIYUCIISTH MPOU3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3ULIUU
(yHKIMI, HAXOAUTH YpaBHEHUE KacaTelbHOU K TpaduKy GyHKIMH; yMEHUE
HAXOJWUTh MPOU3BOJHBIE PIEMEHTAPHBIX (DYHKIMI; yMEHUE HCIOJIb30BATh
INPOM3BOJIHYIO [UI HCCIENOBaHUA (YHKUMHA, HAXOIUTh HauOOJIbIINE U
HaVMEHbIINE 3HAaYeHHs (QYHKUUH; CTpOUTh TpaduKd MHOTOUIEHOB C
UCMOJIb30BaHUEM  ammapara MaTeMaTU4YecKOro aHalu3a; I[PUMEHSTh
IPOM3BOJIHYIO ISl HAXOXAEHUS HAWJIy4IIero pelieHus B MPUKIATHBIX, B
TOM YHUCJIE€ COLMATbHO-3KOHOMUYECKUX U (DPM3MYECKUX 3a7adax; HaXxOIUTh
IIOMAA U 00BEMBI (UIy C TIOMOIIBIO MHTErpasia; MPUBOAUTH MPUMEPHI

MAaTEMaTUYCCKOT0 MOACIUPOBAHUA C TOMOLIBIO ILI/I(I)(I)CpCHI_II/IaJ'ILHLIX




YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOpaTHas (QyHKIHS,
KOMIO3MLIMS (DYHKIMHA, JWHEeWHas QYHKIHS, KBajpaTHuHas (yHKIHA,
panmoHanpHas (QYHKUOUS, CTeneHHas (YHKOWSA, TPUTOHOMETPHUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKIMH, MOKa3aTreiabHas W
naorapupmuueckasi (GYHKIUH; YMEHHE CTPOUTh TpapuKH H3Y4ECHHBIX
(GyHKUUH, BBIIOIHATH MPeoOpa3oBaHus rpapuKoB (YHKIIHHA, UCIIOIb30BaTh
rpaduKy Ui U3y4EHUS MPOIECCOB U 3aBHCUMOCTEH, NMPH PEIICHUU 3a1ad
U3 Jpyrux y4eOHBIX MPEIMETOB W 3a/1a4 W3 PETbHOW KM3HH; BBIPAXKATh
(dbopMynaMu 3aBHCHMOCTH MEX]y BETHUYMHAMH, HCIIOJIF30BAaTh CBONCTBA H
rpadpuku QyHKUOUN Ui pelleHds ypaBHEHUI, HEpPaBEHCTB W 3aJay C
napaMmeTpamMu; H300pakaTh Ha KOOPIWHATHOW TUIOCKOCTH MHOXECTBA

pelLIeHN I ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemate TEKCTOBBIE 3a/Jaydl pa3HbIX THUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JI0JIM M YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB H
yCIyT, HAJIOTH, 3aJlaud U3 O0JIACTH YIpPAaBJIEHUS JUYHBIMH U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBl N0 YCIOBHIO 3aJa4yM, MCCIEJOBAaTh IIOJYYEHHOE pEHICHUE |
OIICHUBATh TPABJIONOJOOHOCTh pPE3yabTaTOB; yMEHHE MOJEIUPOBATH
peanbHble CUTyallUM Ha SA3bIKE MATEMAaTHKH; COCTaBISATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJa4M, UCCIEI0BaTh
NOCTPOCHHbIE ~ MOJENM C  KCIOJIb30BAaHMEM  ammapara  aureOpbl,

UHTEPIIPETUPOBATH MMOTYUYECHHBIN pe3ynbTaT

YMeHue omnepupoBarh MOHATHAMH: CpeqHee apudmernyeckoe, MeauaHa,
HauOoJblllee ¥ HaUMEHbLIEE 3HAUYEHUs, pa3Max, IUCHEPCUs, CTaHAapTHOE
OTKJIOHEHUE YHCIIOBOrO0 Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
uH(bOpMaIMIO, TIPEJICTABICHHYIO B TaOIMIaX, Ha AMarpaMmax, rpadpukax,
OTpa)arollyl0 CBONCTBA PEabHBIX MPOIECCOB M SIBICHUIA; MPEACTABIAThH
uHbOpMAIIMI0O € TOMOINBIO TabmuIl ¥  JUarpamMm; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIE C TNPUMEHEHHEeM TpaduiIecKux
METOJIOB U DJEKTPOHHBIX CPEACTB; rpadUuecKl HUCCIEeI0BATh COBMECTHBIC

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHue onepupoBaTh IOHATHSAMM: CIYYaWHBIM OIBIT U CIy4anHOE
coOBbITHE, BEpPOSTHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIb30BAHHUEM Fpa(I)I/I‘-ICCKI/IX MCTONOB; TPUMCHITH




(GopMyNbl CIIOKEHHUST M YMHOXEHHS BEpOSATHOCTEH, (OpMYIy IOITHON
BepoATHOCTH, Gopmyny bepuymin, komOuHaTOpHBIE (aKTHl U (HOPMYIBI;
OLICHUBATh BEPOSITHOCTH pPEaJbHBIX COOBITHH; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydailHas BEJIIMYHMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTH4eCKOe OXKHJAaHWe, JIUCHEePCUs W CTaHIAPTHOE OTKJIOHEHHE
CIIyYailHOH  BENMYMHBL, (QYHKIHH  paclpelesieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeJIbHOTO U HOPMAJIBHOTO pPaclpeesCHui; yMeHHe
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPENEICHUN /ISl PEeIIeHHs 3aiady;
3HaKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIIUX YHCEJ, METOJbI BHIOOPOUYHBIX
WCCIIeIOBaHUI; YMEHHE IPUBOIUTH TIPUMEPHI MTPOSIBICHUS 3aKOHA OOJIBITNX
9rcenl B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPHPOBATH
MOHATUSAMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYETAHWH, YHCIIO
MepecTaHoBOK; OMHOM HEPIOTOHA; yMEHHE TPUMEHSTh KOMOWHATOPHEIE
GaKkTBl W pacCyKICHHWs Ui pEIIeHUs 3ajad; OIEHUBATh BEPOSITHOCTH
peambHBIX  COOBITHH;  COCTaBIATH  BEPOSTHOCTHYIO  MOJENb |

MHTEPIPETUPOBATH MOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh  MOHATUSIMU:  TOYKa, MpsAMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIUUYUHA yria, IJIOCKUN yroJl, ABYIPaHHBIH
yroJ, TpEXTpaHHBIA yroJ, CKPEelIMBAIOIIKUECs MpsSMbIE, MapajlieIbHOCTh U
MEPHEeHIUKYISAPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJ MEXAY MPSIMBIMH, YTOJ
MEeXAY NPSIMON U TUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSHUE MEXIY MPSAMBIMHU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh MPH PEUICHUHM 3ajauy H3yYCHHbIC
(akThl ¥ TeOpeMbl MJIAaHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY)KAIOILIETO MHpa; CTPOUTh MAaTeMaTH4YeCKHEe MOJENIU C TOMOIIbIO
FeOMETPUYECKUX TMOHSATHM ¥ BEJIMYMH, pEIIaTh CBS3aHHBIE C HUMH

IMPAaKTHYCCKHUEC 3a a9
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YMeHue onepupoBaTh MNOHATHAMM: IUIOIIAAL (GUIYpbl, 00bEM (UIYpHI,
MHOTIOI'PAaHHMK, IPABUJIbHBII MHOTOTPAHHUK, CEYEHHWE MHOTOIPaHHMKA,
Ky0O, mapajuienenumnesn, Npu3Ma, NOHpamuaa, ¢urypa MU MOBEPXHOCTh
BpallleHHs], LWIMHAP, KOHyC, map, cdepa, Iomanb chepsl, MIOMAab
MOBEPXHOCTH TMHMpaMM[bl, TPU3MBI, KOHyca, LMIUHApa, OO0BEM KyoOa,
HOPSMOYTOJIBHOTO —MapajulelienuIeaa, NUPaMUAbl, MPHU3MbI, IMIUHIPA,
KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUEHHUS KOHyCa U IWIMHJIPA,
NapajuleJIbHbIE OCHM WJIM OCHOBAHHWIO, CEUEHHE Iapa, IIJIOCKOCTh,

Kacaromasacs C(bepLI, nujinHApa, KOHYCa; YMCHUC CTPOUTH CCUCHUC




MHOTOT'paHHUKA, W300pa)kaTb MHOTOTPAHHHUKH, (UTYphl U TOBEPXHOCTH
BpAIlEHUsA, UX CEYEHHUs, B TOM YHCIIE C IIOMOIIBIO NIEKTPOHHBIX CPEICTB;
YMEHUE TPUMEHSTh CBOWCTBA T'€OMETPHUECKUX (HUTYp, CAMOCTOSTEIHHO
(dbopMynHpOBaTh ONpEACTICHUS M3Y9aeMbIX (QUTYp, BBIABHIATh TUIIOTE3BI O
CBOMCTBAX MW TPHU3HAKAX T'€OMETPUYECKUX (uryp, 0OOCHOBBIBATH WIIU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp 1o
pa3IMYHbIM [IPU3HAKaM, BBINOJHATH HEOOXOJUMBIE JONOJHUTEIbHBIE

MOCTPOCHUS
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YMeHne  omepupoBaTh  MOHATHSIMHU: JBH)KEHHE B  INPOCTPAHCTBE,
MapajyIeIbHBI TIEPEeHOC, CHMMETpPHUSl Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHUEe TNOA00Us, MONOOHBIE (UIYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (UTYpPHl, B TOM YHWCIE B IPHPO/IE,
HCKYCCTBE, apXUTEKType; UCIOJB30BaTh T€OMETPUIECKHE OTHOIICHUS TPH
pelIeHN: 3aad; HaXOIWTh TEOMETPHUYECKHE BEIWYMHBI (UIMHA, Yrod,
I011a/1b, 00BEM) MPHU PELIeHUH 3ajayu U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHON KHU3HH, YMEHUE BBIYMCISTH T€OMETPUIESCKHE BEIWYHHEI (UIMHA,
yroJi, miaouajgs, o0bEM, IUIONMAAb MOBEPXHOCTH), HCIOJb3Ys H3Yy4EHHBIE
GopMynbl MU METOJbI, B TOM 4YHCIE: IUIOIIAAb MOBEPXHOCTH MHUPAMUJBL,
MIPU3MBI, KOHYCA, IWIHH]IPA, TIoaab chepsl; 00bEM Kyda, IpSIMOYTroJIEHOTO
napajjenenunesa, MMpaMubl, NPU3MbI, LUIMHAPA, KOHYca, I1apa; yMEHHUE

Hax0JIUTh OTHOIIIEHHE 00HEMOB MTOJ00HBIX (pHUTyp
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VYmenune OIICPHUPOBATL INOHATHUAMU: IIPAMOYI'OJIbHAA CHCTEMaAa KOOPJAHWHAT,
BCKTOP, KOOPpAWHATBHI TOYKH, KOOpAWHATBI BCEKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCIACHUC BCKTOpa Ha 4YHUCJI0, PAa3JI0OKECHUEC BCKTOpa IIO 633H0y,
CKaAJIIpHOC IIPOMU3BCACHHUC, BCKTOPHOEC IIPOU3BCIACHHUC, YIroJl MCEKAY
BCKTOPAaMU; YMCHHEC HUCIIOJIb30BATh BeKTopHHﬁ n KOOpI[PIHﬂTHLIfI MCTOd HJIA

peHICHUs T€COMCTPUICCKUX 3a/lad U 3ada4 APYyIrux y‘le6HLIX IpeaMETOB
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YMeHne BbIOMpATh MOAXOMSIINN METO JUIS PEIICHUs 3aa4H; TOHUMaHUE
3HAYUMOCTH MAaTeMaTHUKH B HW3YYEHHUU NPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB W SIBJIEHUH; YMEHUE paclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPHUBOAUTH MPUMEPHI MaTEMaTHYECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucia v BLIYUCTIEHUS

11 HarypanbeHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE

15 Panmonanenabie uucima. OOBIKHOBEHHBICE W JICCATUYHBIC APOOW, TIPOIICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH

13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHHU. HenicTtBus c
' apu(pMeTHIECKUMHU KOPHSIMH HATypaJTbHON CTETICHN

14 Crenenp ¢ mnenbiM TokazareieM. CTENEeHb C palMOHAIBHBIM TOKa3aTeJIeM.
' CBoiicTBa cTeneHu

15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU (MBI

JlelfictButenbHble 4yuciaa. ApudMETHUECKHE Olepanud ¢ JICHCTBUTEIHLHBIMHU
1.7 yucnamu. [lpubnmkEHHbIE BBIYMCICHMS, MpaBUia OKPYTJIEHUS, MPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHM

1.8 [IpeobpazoBanue BeIpaKeHU

1.9 KommnekcHsie yncna
2 YpaBHeHUsI H HEPaAaBEHCTBA

2.1 [enpie 1 1poOHO -palMOHATIBLHBIC YPAaBHEHUS

2.2 HppanmonanbHble ypaBHEHHS

2.3 TpuronomeTpudeckue ypaBHECHUS

2.4 [TokazarenbHbie U JTOrapuMUUECKIE YpaBHEHUS

2.5 Lenpie 1 1poOHO -pallMOHAIBLHBIC HEPABCHCTBA

2.6 HppanmonanbHple HEPABEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 @OyHKUIUU U TPaduKH




Oynknus, cnocoOs! 3amanus ¢yHknun. ['paduk ¢pyHkuuu. B3anmHO oOparHbIe

31 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss WU MHOXKECTBO 3HaueHUil ¢ynkuumu. Hymu Qyakmmm.
3. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIHH.
' MakcuMymbl 1 MUHHMYMBI (yHKIMu. Hambosbliee W HauMeHbIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi pyHKIHMS C HaTypaJbHBIM W LENbIM TOKaszareneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U rpaduk KOpHS N -0if CTENEHN
3.4 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTotel rpadukoB ¢yHkuuid. CpoiicTBa (yHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
35 Apudpmernueckass W TeoMeTpudeckass mporpeccud. Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Hauyana maTemaTu4eckoro anajimnsa
4.1 [TpousBonas Gpynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOW3BOTHOM K HCCIENOBaHUIO (DYHKIIMA HAa MOHOTOHHOCTH H
4.2 IKCTpeMyMbl. HaxoxkaeHne HaumOOJbIIEro W HaWMEHBIIETO 3HA4YeHUsT (DYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHo:kecTBa M JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammbl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






