[JOKYMEHT noanucaH 31eKTPOHHOM NOANUCHIO.
Ipunoxenue
k OcHOBHOI 00pa3oBaTeIbHOM MpOrpaMMe CpeTHEeTo 001Eero 0Opa3oBaHUS

MYHHIIUTIAIFHOTO aBTOHOMHOTO 0011e00pa30BaTeIbHOTO YUPEKICHUS

«Cpemasis obmeoOpa3oBatenbHas mKkoia Ne 8», yTBepKICHHONH MPHUKa30M MpPEKTOpa
MAOY COHLI Ne 8 ot 01.09.2025 Ne 198

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «I'eomerpus. ba3oBblil ypOBeHb»

st ooyuaromuxcst 10-11 kimaccos

r. MoH4Yeropck

2025 roxa



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IHHOACHUTEJIbBHASA 3AIIMCKA

PabGouast mporpamma yue6Horo kypca «I'eomerpus» 6a30BOro ypoBHS s
obyuaromuxcss 10 —11 xmaccoB pa3paboTana Ha ocHoBe DenepajbHOTO
roCyIapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAAPTa CPEIHEr0 00IIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TNPEABSABIEMBIX K
MaTeMaTH4eCKOMY OOpa30BaHHUIO, M TPAAMUIMH POCCUHUCKOro 00pa30BaHMS.
Peanmuzarus nmporpamMmbl 00ecTieurBaeT OBJIAJCHUE KIIFOUEBBIMU KOMITETEHITUSIMH,
COCTABJIAIONIMMH OCHOBY JUII CaMOPAa3BHUTHUSI M HENPEPHIBHOTO 00pa3oBaHM,
[ETOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JMYHOCTH 00YUarOIIUXCS.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETPUHM Ha YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus OOYCIJIOBJIEHA TPAKTHYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX U
NPEIMETHBIX PE3YJIbTaTOB OOYYEHHUS] T€OMETPUHM B HANPaBJICHUW JMYHOCTHOTO
pa3BuTHS 0Oyd4aroumxcs, (GOpMHUPOBAHUS (PYHKIMOHATHHOM MaTeMaTH4eCKOM
IPaMOTHOCTH, U3y4EHUS IPYruX YIeOHBIX JUCIHUIUIMH. Pa3BuTHe y 00yJarommxcs
NPABWIHHBIX TPEICTABICHUN O CYIIHOCTH W TMPOUCXOXJICHUU T€OMETPHUYECKHIX
a0CTpakiuii, COOTHOIICHUU PEATLHOTO M HICATHHOTO, XapakTepe OTPaKCHUS
MAaTeMaTU4d€CKOM HAYKOM SIBJICHUHM U TPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUA
B CUCTEME HayK W POJIM MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM MO3HAHUU U
B IPAKTUKE CTIOCOOCTBYET (OPMUPOBAHUIO HAYIHOT'O MHPOBO33pCHUS yUaIIUXCsl,
TaKKe Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIsl ajanTallid B COBPEMEHHOM
o011IECTBE.

['eomeTpus ABisgeTCsl OJMHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHErO
obmero oOpa3oBaHWsA, Tak Kak oOecreuMBacT BO3MOKHOCTh H3yYCHHS Kak
JTUCIIUTIINH €CTECTBEHHO-HAyYHOW HAPABIEHHOCTH, TaK M TYMaHUTapHOM.

Jlornueckoe MebIieHHe, (GOpMUpPyeMOe TPU HU3YYEHUH OO0ydaroImuMuUCs
MOHSTUINHBIX OCHOB T€OMETPHH U MTOCTPOSHUH IETTOYKH JIOTUIECKHUX YTBEP K ICHUN
B XOJI€ PCIICHHWS TeOMETPUYECKHX 3a7ad, YMEHHE BBIJIBUTATh M OIMPOBEPTaTh
TUTIOTE3BI HEMIOCPECTBEHHO HCTOJB3YIOTCS MPU PEIICHWH 3a/1ad eCTECTBEHHO-
HAYYHOTO [IMKJIA, B YaCTHOCTH U3 Kypca (GU3UKH.

YMeHre OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIECTBEHHYIO POJb BO
BCEX 00JacTAX NeATENIbHOCTH 4enoBeka. OpueHTanus 4erloBeKa BO BPEMEHHU U
NPOCTPAHCTBE — HEOOXOIMMOE YCJIOBHE €ro COIMAIbHOTO ObITHS, ¢dopma
OTPAKEHHUSI OKPYKAIOUIET0 MHpPA, YCIOBHE YCHEHIHOI'O MO3HAHUS U aKTUBHOTO
npeoOpazoBanus  aeiicTBUTENbHOCTH.  OmepupoBaHHE IPOCTPAHCTBEHHBIMU
oOpazamMu 00beUHSET pa3Hble BUIbI y4eOHOM U TPYAOBOM €A TENLHOCTH, SIBISETCS
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OJIHUM U3 TNPO(ecCHOHAILHO BAXHBIX KAdyecTB, MOITOMY aKTyalbHa 3ajada
dopmupoBaHus 'y OOydYalOIMXCS MNPOCTPAHCTBEHHOTO MBILIUICHUS  Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIUUIEHWST — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU AEITETbHOCTH IO MHOTUM HalpaBJICHUSIM.

Ilens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0Oy4deHHus — o0O0Imeo0pa3oBareIbHOE W OOIICKYJIbTYPHOE pa3BUTHEC
oOydJaronmxcs yepe3 00ecredeHne BO3MOKHOCTH MPUOOPETEHHS ¥ KCTIOJIb30BaHUS
CHCTEMAaTHYECKUX TEOMETPUUECKUX 3HAHWA W  JCUCTBUM, CHEIU(UIHBIX
F€OMETPHUM, BO3MOXXHOCTH YCHEHIHOI'O MPOJOJDKEHUsS O00pa3oBaHUS IO
CHELHATBHOCTSM, HE CBSI3aHHBIM C IPUKJIQJHBIM UCTIOJIb30BaHUEM T'€OMETPHUH.

[lporpamma mo reomerpur Ha ©0a30BOM YpOBHE IMpeIHA3HAYEHA IS
0Oy4arolMXcsl CPEIHEN MIKOJIbI, HE MCTBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHECHUIA
Ha ypOBHE OCHOBHOI0 00111ero oopasosanus. Takum o6pa3om, o0 yuaronpecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIIME MaTEMaTHY€CKUE YMEHUS, CBSI3aHHBIE CO
crel(pUKor reoMEeTpuu U HEOOXOAMMBIE JJIsl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome3Toro, oHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPUIO O0Jiee rTyO0Ko, eciu
B JajbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHX 3HAHUSAX B
npoQecCUOHATBHOM NesI TeNbHOCTH.

JlocTmkeHHe 1enM OCBOEHMSI MPOTrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aday. [lpuopuTeTHbIMH 3agauyaMud  OCBOEHHUS  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax ABIArOTCS:

o (¢dopMHpOBaHUE TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJIbTYPBI M OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (hopMHpOBaHUE NPEICTABICHNS O MHOTOTPAaHHUKAX U TEJIaX BPAILCHUsI KaK
O BAXHEHIIMX MaTeMaTUYeCKUX MOJEISX, MO3BOJISIOIIMX ONUCHIBATh U
U3y4aTh pa3HbI€ IBJICHUS] OKPY>KAIOILLEro MUPA;

e (opMUpOBaHHME YMEHHUS paclO3HABATh HA 4YEpTEXkKaxX, MOJEISIX U B
peaTbHOM MUpPE MHOTOTPAHHUKY U TeJla BPaIllCHHS;

e OBJIAJICHUE METOJIAMU PEILICHUs 33Ja4 Ha MOCTPOEHUS HA U300paKEHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMM TMOHATUAMU O
MHOTOT'PaHHUKAX U TeJlaX BPAILCHUs U KX OCHOBHBIMU CBONWCTBAMU;

e OBJIQJICHUE  QAITOPUTMAMU  PEIICHHS  OCHOBHBIX THUIIOB  33jay;
dbopMupoBaHHE YMEHHUSI MPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIC
pacCcyXJeHHs] B XOJi€ PEIICHUs CTEPEOMETPUUECKUX 3a/lady W 3a7ad C
PaKTUUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEIUIEKTYAJbHBIX U TBOPUYECKUX CTIOCOOHOCTEN 00yUarOIIUXCs,
ITI03HABATEIbHOM aKTUBHOCTH, UCCJIEA0BATEIbCKUX YMEHUM, KPUTUUHOCTU
MBIIUICHHS;
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e (¢opmupoBaHue PyHKIIMOHAILHON TPaMOTHOCTH, PEJIEBAHTHOU T€OMETPUU:
YMEHHUE PaCIlO3HABATH MPOSBICHUS T€OMETPUUECKUX TOHITUN, 0O BEKTOB U
3aKOHOMEPHOCTEN B peabHBIX KU3HEHHBIX CUTyallUsX U IPU U3yYEHUU
OpYyrux  y4eOHbIX  TIPEIMETOB, NPOSBIECHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POPMYJIUPOBATh UX HA S3BIKE TEOMETPUM U CO3/1aBaTh
F€OMETPUYECKHE MOJIENN, NPHUMEHATb OCBOEHHBI TI'€OMETPHUYECKUIA
anmapar  JUid pElIeHUs — IPaKTUKO-OPUEHTUPOBAaHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATh [TOJTyYEHHBIE PE3YJIbTATHI.

OTimunTenbHOH 0COOEHHOCTBIO MPOrPAMMBI SIBJSIETCS BKIIOUYEHHE B KYypC
CTEpPEOMETPUH B HAYAJIE €r0 U3YUEHHUS 33/1a4, PEIIaEMbIX HA YPOBHE MHTYUTUBHOTO
MO3HAHUsI, U OMNpeAeNEHHBIM 00pa3oM OpraHM3oBaHHas padoTa HaJA HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBILUICHMS,
CTUMYJHMPYET NMPOTEKAHNE UHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET K JAIbHEUILIEMY
W3YYECHUIO ITpeaMeETa.

[IpennouteHue 0TAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHMUsI, TO
€CTh TCOPETUUECKNE 3HAHNUS UMEIOT B CBOEU OCHOBE YyBCTBEHHOCTH IPEIMETHO -
IIPAKTUYECKOM JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalMXCs B KypCe CTEPEOMETPUN TPOBOJUTCS 33 CUET pELICHNUS 33/1a4 Ha CO3JaHue
IPOCTPAHCTBEHHBIX O0Pa30B M 3aJad HAa ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. CozgaHue oOpa3za MNPOBOJUTCS C ONOPOM HA HAMVIAAHOCThH, a
OTIEpUPOBAHKE 00PA30M — B YCJIOBUSIX OTBJIEUEHHUS OT HATJISIIHOCTH, MBICJIIEHHOT'O
WU3MEHEHUS €r0 UCXOAHOTO COAEPIKAHNA.

OcHoBHBIE coneprkarenbHble TMHUM Kypcea «['eomerpum» B 10-11 kmaccax:
«MHororpanHuKny», «lIpsmble 1 IIIOCKOCTH B IPOCTPaHCTBEY, « Tena BpamieHus»,
«BekTopbl 1 KOOpPIUHATHI B IPOCTPAHCTBE». POPMUPOBAHUE TOTUUECKUX YMEHUI
pacrpeensercs He TOJILKO 10 COoJIepKaTeIbHbIM JIMHUSM, HO U TIO T04aM 00 y4eHus
Ha YpPOBHE CpEIHEro 00111ero 00pa3oBaHusl.

Conepxanue 00pazoBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaraM
OCBOEHHUSI pabodyeill mporpaMMmbl, pacOpeienéHHbIM 10 TrojgaM oOy4eHws,
CTPYKTYPUPOBAaHO TakuM 00pa3oM, 4YTOObI OBJAJIEHUE T€OMETPUYECKUMU
MOHATHUSMU U HABBIKAMHU OCYIIECTBIBIIOCH MOCIEI0BATEIbHO U NTOCTYNATEIbHO, C
CO0JII0/ICHHEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKITIOUAIIUCH B
OOIIyI0 CHCTEMY N€OMETPUUYECKUX MPEICTABICHUN OO0ydaromumxcs, pacimpss U
yrayosiss e€, 00pa3ysi pOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YHEGHOM IVIAHE

Ha u3yuyenue reomerpumn oTBOAUTCS 2 yaca B HeAgemo B 10 kimacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a iBa roga oOydenus - 102 yueOHbIX yaca.
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COAEPXAHUE YYHEBHOT O KYPCA
10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATHS ~ cTepeoMeTpud. Todka, mpsMas, IUIOCKOCTS,
npocTtpaHcTBo. IloHATHE 00 akcHOMaTW4ecKOM TMOCTPOEHUHU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.

B3auMHOE pacnosoKeHne IpsSMBIX B INPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajUleJIbHbIe W CKpemmBaroumecs npsiMble. [lapamiensHOCTs NpsAMBIX U
IUVIOCKOCTEM B IPOCTPAHCTBE: NAPAUICIBHBIE NPSIMBIE B NPOCTPAHCTBE;
NAapAUIEIILHOCTh TPEX MPSMBIX; NapAIUIEIbHOCTh NPSIMOU U INIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; Yrojl MEXAY IHpsAMBIMH B IIPOCTPAHCTBE.
[TapayenbHOCTh IUI0CKOCTEN: MapAJUIEIbHBIE TUIOCKOCTH; CBOKMCTBA NAapAJUIE/IbHBIX
mwiockocteil. [Ipocrelinme npocTpaHncTBEHHbBIE (PUTYPBI HA TIOCKOCTHU: TETPAIP,
KyO, MapajuieNenurie]]; NToOCTPOECHUE CEYEHU .

[lepneHAUKYJIIPHOCTD NPSAMOU U INIOCKOCTH: TIEPIICHAUKYJISIPHBIE IPSMBIC B
IIPOCTPAHCTBE, MPSMBIC MNApPAUICIbHBIE W NEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISIPHOCTH NPSAMOM M IUIOCKOCTH, TE€OpEMa O MNpsIMOU
NEPIEHAUKYIIPHON IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJl MEXAY NPSIMON U
IUVIOCKOCTBIO; JBYTPAHHBIA  yroJl, JIMHEMHBIM Yroda JABYTPAHHOTO  yIJIa.
[lepnieHAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J0 INIOCKOCTH, MPOEKLHUS (PUTYpBI HA INIOCKOCTh. [ leprieHnuKy st pHOCTD
IUIOCKOCTEN: NMPU3HAK MEPIEHINKYIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 Tpéx
NEPIEHAUKYIIApax.

MHoOrorpaHHMKHu

[loHsAATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOT'OI'PAHHUKA, BBIITYKJIbIC
Y HEBBINYKJIbIE MHOT'OT'PaHHUKH; Pa3BEPTKA MHOTOTpaHHUKa. [Ipu3ma: N-yronsHas
npu3Ma; TPaHd U OCHOBAHUS NMPU3MBI; IPsIMasi U HAKJIOHHAsI IPU3MbL; OOKOBas U
TIOJTHAS IIOBEPXHOCTh  MPU3MBIL. [Tapaimenenunen, MIPSIMOYTOJIbHBIN
napajvieJienunes]; U ero cpoicrtea. Ilupammpaa: N-yronpHas nupamuaa, rpaHd |
OCHOBaHUE MUPaMU/Ibl; 00KOBAsI M MOJIHAsI IOBEPXHOCTh MUPAMMU/IbI; IPaBUIIbHAS U
yceu€HHas MNUpaMHaa. OJEMEHTbl Mpu3Mbl M nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHUKH: [TOHATHE MPaBUIBHOIO MHOTOT'PAHHUKA; IPaBUJIbHAs MpU3Ma U
IpaBWJIbHAA NUPaMUIa; NpaBWIbHAs TPEYTrOJIbHAs MUPaMHUIA W PABHIbHBIA
Terpasap; KyO. IlpencraBneHue o mNpaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp,
noJeKadIp 1 ukocadap. CeueHus Mpru3Mbl U IUPAMUJIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTENILHO TOYKH, IMPSIMOM,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B AP AMHUIAX, TAP AJUIEIICTIUIIEIAX, ITPAB UIIbHBIX
MHOTOTPaHHUKAX.
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Berunciienne 37€MEHTOB MHOTOTPAHHHWKOB: p&Opa, JWaroHaav, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSAMOM IPHU3MBI,
IJIOIIAAb OCHOBAHUH, TEOpeMa 0 0OKOBOM MOBEPXHOCTH MPSIMOM Mpu3MBI. [ Inomanm
OOKOBO# TMOBEPXHOCTH M TOBEPXHOCTH NPAaBWILHOM MHpaMHUIbI, TeopeMa O
iomanu ycedéanou mupamuasl. [lorstre 06 06bpéme. O0BEM TUpaMuIbI, TP U3MBL.

[Tomo6HbIe Tema B mpocTpaHcTBe. COOTHONICHUS MEXAY IDIOMIAISIMA
MOBEPXHOCTEH, 00hEMaMU IO JOOHBIX TE.

11 KJIACC

Tesa BpaleHus

[Humeapuyeckas [IOBEPXHOCTb, oOpazyroiue LWIMHIPUYECKOU
NOBEPXHOCTH, OCh LWIMHAPUYECKOW MOBEpXHOCTH. LlmnmmHAp: OCHOBaHMS U
OOKOBasi MOBEPXHOCTh, OOpasyiolias M OCh; IUIOMAAh OOKOBOW W TOJHOMN
IIOBEPXHOCTH.

Konnueckas NOBEpXHOCTh, 00Opa3yroIye KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU NOBEepXHOCTH. KOHYC: OCHOBaHUE U BEpILIMHA, 00pa3yroas
¥ OCh; TUIOTIAb OOKOBOH M MOJTHOM MMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromnme
Y BbICOTA; OCHOBAHUS U 0OKOBasi IOBEPXHOCTb.

Cdepa m map: ueHrp, paauyc, AUamMeTp; IUIOIIAAb MOBEPXHOCTH CQEpBL
B3anmHoe pacnionoxenue chepsl U IIIOCKOCTH; KacaTelibHask MIIOCKOCTb K c(epe;
Iomaab cepsl.

N300paxeHue Teq BpallleHHsl Ha TUI0CKOCTH. Pa3BépTka LMIMHIpa U KOHYyCA.

KomOuHanmu Tesn BpalleHust ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMCaHHbINA
0K0J10 cepbl; chepa, BIUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS.

[Tousitue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB TeN. Teopema 06 00bEMeE
OpsIMOYTOJILHOTO Mapajvienenurenqa M cieactsuss u3 He€. OObEM IMIMHAPA,
kKoHyca. O0BEM 11apa U IWIoIAb ChEphl.

[lonoOuble Tena B mnpoctpaHcTBE. COOTHOUIEHHS MEXAY IUIOIAASIMU
NOBEPXHOCTEHN, 00bEMaMU MTO10 OHBIX TEJI.

Ceuenus nmMHapa (MapajuieNibHO U NEPHEHIUKYIIAPHO OCH), CEUEHHSI KOHYCa
(mapayienbHOE OCHOBAHUIO M IPOXOASIIEE UEPE3 BEPIIMHY), CEUEHUS 111apa.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTU M B MPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4UCIIO. Pa3nokeHre BEKTopa 1o TPEM HEKOMILIAaHAPHBIM
BekTopaMm. llpaBuno mnapamnenenunena. Pemenuwe 3amad, CBS3aHHBIX C
IIPUMEHEHUEM TIPaBWI JEUCTBUM C BeKropamu. IIpsAmoyrosbHas cucrema
KoopauHat B npocTtpaHcTtBe. Koopaumnartel Bektopa. Ilpocteiimme 3amauun B
KOOpJMHATax. YTojl Mexay BekTtopamu. CkKaasipHOE NPOU3BEIECHUE BEKTOPOB.
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Bbruuncrienue yriioB Mexay IpsMbIMHU U IJIOCKOCTAMH. KOOpAMHATHO -BEKTOPHBII
METO/I PH PEIICHUHA FT€OMETPUYECKHUX 3a/1a4.
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IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATDI

JIudHOCTHBIE pPeE3yNbTaThl OCBOCHHUA MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepHu3yrTCS:

I'paxxnanckoe BocnuTaHue:

c(hopMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UITMH 00YUaIOIIETOCs KaK aKTHBHOTO
U OTBETCTBEHHOIO YJIEHA POCCUHCKOTO OOILECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHHM,
OpoLeayp TpaxIaHCKOro oOuiecTBa (BbIOOpBI, ONPOCHl U TMp.), YMEHHUEM
B3aNUMOJCUCTBOBaTh C COLMAIbHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C WX
GYHKIMSIMU ¥ HA3HAYECHUEM.

IlaTpuoTHYecKoe BOCIIUTAHHE:

c(hopMUPOBAHHOCTHIO POCCUMCKOM IPAXKTIaHCKON UJICHTUMHOCTH, YBAXKEHUS K
MPOILIIOMY Y HACTOSIILIEMY POCCHUMCKOW MAaTEMATHUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JIOCTUKEHUAM POCCUNCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIbI,
K HCIMOJIb30BAaHUIO dTUX JOCTHKCHHW B JAPYIMX HayKaX, TEXHOJOTHUAX, chepax
DKOHOMMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUEM JIyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
C(hOpMHUPOBAHHOCTBIO HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO IOBEJCHUS,
CBSI3aHHOTO C ITPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUI HAYKU U JAESTENbHOCTHIO
y4€HOT'0; 0CO3HAHUEM JINYHOTO BKJIJ1a B IOCTPOECHUE YCTOMY UBOTO OYTYILIETO.

JcTeTHYeCKOe BOCIIMTAHM E:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIFOUAS 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1a4, pEUICHUH, pacCyKI€HUI; BOCHPUHUMYUBOCTHIO
K MareMaTH4eCKUM aclieKTaM Pa3JIMYHbIX BU OB HCKYCCTBaA.

Du3uyecKoe BOCIUTAHUE:

C(hOopMHUPOBAHHOCTHIO YMEHHUS NPUMEHSITh MaTeMaTHUECKUE 3HAHUSA B
MHTEpecax 3J10pOBOTO M 0€30MacHOro 00pasza )KM3HU, OTBETCTBEHHOT'O OTHOILICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM 3aHATHI U
OTJIbIXa, peryysipHas pu3ndyeckas akTUBHOCTD ); (PU3NUECKOT0 C OBEPIICHCTBOBAHMS,
IIPY 3aHATHSIX CIIOPTUBHO-030POBUTEINBHON IEATETBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTH TPYIOII00MS; HHTEPECOM K
pa3imyHbiM  chepam  npodecCUOHATbHON  JIEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieli mnpodecCuu U PEaTM30BBIBaTH COOCTBEHHBIE >KU3HECHHBIC TUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTRIO K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
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caM000pa30BaHUIO Ha NPOTSKEHUHM BCEW JKU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a/1a4 MaTeMaTUIECKOW HAIIPaBJIECHHOCTH.

JIKOJIOTrNYECKOe BOCIIMTAHME:

Cc(hOpPMHUPOBAHHOCTHIO 3KOJOTUYECKON KyNIbTYypbl, NOHMMAaHUEM BIIMSHUS
COLMAIbHO-?)KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHHUE NPUPOTHON U COLMAIILHON
Cpenbl, OCO3HAaHHEM TIJIOOATHHOTO XapakTepa JKOJOTHYECKUX MpoOiieM;
OpPUEHTAlMEW HAa NPUMEHEHUE MATEMaTUYECKUX 3HAHUM JUI PEIICHUs 3a/1a4d B
o0JacTy OKpyXKarolei cpenbl, INIaHUPOBAHUS OCTYIKOB M OLIEHKU UX BO3MOKHBIX
MO CJIEICTBUM 111 OKPYKAOIIEN CPEBI.

IleHHOCTH HAYYHOI' 0 TO3HAHMA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HAyKM U  OOIIECTBEHHOW MpPAaKTUKH, MNOHUMaHHEM
MaTeMaTHYeCKOW HayKu Kak cQepbl 4eIOBEYECKOW AeATENbHOCTH, JTaloB €€
pa3BUTHA M 3HAYUMOCTU ISl PA3BUTHSA LMBWIA3ALMU; OBJIAJCHUEM S3BIKOM
MareMaTUKAd W MaTeMaTHYECKOW KyJIbTYpOM KaK CpPEACTBOM IMO3HAHUSA MUDa,;
TOTOBHOCTBIO OCYILIECTBIATH IIPOEKTHYKD M MCCIENOBATEIBCKYIO ACATENBHOCTD
VHJVBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMerHbie pe3yabTaThl OCBOCHHSI MIPOTPAMMbl YIEOHOTO MpeaMeTa
«Maremartuka XapaKTePHU3YIOTCS OBJIaJICHUEM YHHUBEP CaJTbHBIMH
NO3HABAM ENLHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUGHLIMU
oelcmeusMu, YHUBEP CAlbHIMU Pe2YAMUBHBIMU OCUCT UAMU.

1)  Vuusepcanvuvie = nosmasamenvhvle  Oelicmeus, — obecneuusaom
gopmuposanue 0aA308bIX KOSHUMUBHLIX NPOYECCO8 00YYAIOWUXC  (0C8OEHUE
Memo008  NO3HAHUS  OKpYXHCAlowe20  Mupa,  HpUMEHeHUe  J02UYECKUX,
uccned08amebCKux onepayuil, yMeHul pabomamas ¢ ungopmayueti) .

ba3oBbleornyeckue 1eC TBUA:

e BBIABIMTH U XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKK MaTeMaTHUECCKUX
0OBEKTOB, TOHSATHUH, OTHOIICHWH MEXKIY MOHATUSIMH; (POpMyIMpoBarh
OTIpENICIICHNsT  TMOHATHN; YCTAaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJaccu(uKalyuy, OCHOBaHUA i OOOOIIEHHUS W CpPaBHEHMS, KPUTEPUU
POBOIMMOT O aHATTN3;

e BOCHpHWHHMATH, (OPMYJUPOBaTH H MPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPJUTEIILHBIC W OTpPUIATeIbHBIC, CAWHUYHBIC, YAaCTHBICE W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHUYECKHE  3aKOHOMEPHOCTH, B3aWMOCBSI3H M
NpOTHBOpeUrs B (paKkTax, JaHHBIX, HAOIIOJACHHUAX M YTBEPKIACHUSIX;
IpeIaratb KpUTEPUH JJI BBISBJICHHS 3aKOHOMEPHOCTEH U TIPOTHBOP CUHI;
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JeNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX H
WHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKITIOUSHHUI 110 aHATOTHH;
NPOBOJHUTh  CaMOCTOSITETIHHO  JIOKa3aTelbCTBA  MAaTEMAaTHYECKUX
YTBEPKICHUH (IIPSAMBIC H OT MPOTHBHOTO ), BEICTPANBATh apTyMEHTAIIHIO,
NPUBOJIUTH TIPUMEPBI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CYXKICHUS Y BBIBOJIBI;

BBIOMpaTh CIOCO0 pemeHus y4eOHOU 3amadu (CpaBHUBATH HECKOJBKO
BapUAHTOB PpEIICHUS, BHIOWpATh HaubOoJee MOAXOMANMNA € YIETOM
CaMOCTOSTEIbHO BBIJICJICHHBIX KDUTEPHEB).

ba3oBble uccienoBare/ibCKHe 1€ MCTBUS:

UCII0JIb30BaTh BOTIPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
dbopmynupoBarh BOMPOCH, (PUKCUpPYIOLUME MPOTUBOpPEUHE, MpPoOIeMy,
yCTaHABIMBaThb  HCKOMOE M  JaHHOe, (OpMHUPOBaTh THUIOTE3Y,
apryMeHTHPOBAaTh CBOIO MTO3UIINI0, MHEHHUE;

IPOBOJIUTH CaMOCTOSITEIbHO CIUTAaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJIEOBaHUE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YEeCKOro
oObeKTa, SBJEHUS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00beKTaMH, SBJICHUSIMH, TIPOLIECCAMU;

CaMOCTOSATEIbHO (POPMYIUPOBATH 0OO0OIIEHHUS U BBIBOJIBI IO pe3yIbTaTam
NpOBENEHHOTO HAOIOACHNS, MCCIEA0BAaHMS, OLIEHUBATh J10CTOBEPHOCTDH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000 IICHMIA;

NPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BbIJIBUTATH
NPE/IIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c unpopmanuen:

2)

BBISIBJIAITD J1e(pULMTHI HH(GOPMAIIUH, TaHHBIX, HEOOXO0UMBIX JJIsl OTBETA Ha
BOIIPOC U IS PELLICHUS 331a4H;
BbIOMpaTh HMHPOpMALMIO W3  UCTOYHUKOB  PAa3jMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIHIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABIICHUS;
CTPYKTYpHpOBaTh HH(GOPMAIHIIO, TIPEACTABIATh €€ B pa3IMYHbIX (popMax,
WUTIOCTPUPOBATh I'papuueck;
OLICHUBATh HaAS&KHOCTh  MH(pOpMauu (0 CaMOCTOSITENBHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

YHnusepcanouvie KoMMyHuxamueHvle Oelicmsusi, 00ecneduaom

COPMUP OBAHHOCMb COYUATbHBIX HABBIKOE 00VUAIOUUXCAL.
Oo0menue:

BOCIIpUHUMATL U (I)OpMy.HI/IpOBaTB CYXXKACHHA B COOTBCTCTBHU C YCIIOBUAMUA
H OCJsIMHU O6H_[€HI/I$I; SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOIO TO UKY 3P CHUA
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B YCTHBIX U MUCHhMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHUs
3a/1a4l, KOMMEHTHUPOBATh MOJy4CHHbI PE3YNbTarT;

B X0J1€ 00CYXIeHHs 3a]1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK1aeMOM TEMBI,
po0JIeMBbI, pelaeMoil 3a1a4u, BRICKa3bIBaTh UJEH, HAIICJICHHBIC HA MMOWCK
pELIEHUs; COMOCTABJATh CBOU CYXKACHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JUAIOTa, OOHAPYKUBATh Pa3IMune U CXOJCTBO MO3HUIUN; B
KOppeKTHOH hopme PopMymMpoBaTh pa3HOTIACHS], CBOU BO3PAKCHHS;
NPEACTaBIATh  PE3ydbTarTbl  PEHICHUS  3aJa4d,  JIKCIEPHUMEHTA,
WCCIIeIOBAHMSI, TIPOEKTA; CaMOCTOSTEIIHbHO BRIOUPATh OpMaT BHICTYIIIICHHS
C y4€TOM 3aj1a4 Ipe3eHTAIUU U 0COOEHHOCTEN Ay JUTOPHH.

CoTpynHu4ecTBO:

NOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUAYaJIbHON
paboThl MpU pelIeHMM Y4EeOHBIX 3a7ad; NIPUHUMATh LEJb COBMECTHOU
NEATEIbHOCTH, IUIAHUPOBaTh  OPraHM3alMi0 COBMECTHOM paloThl,
pacnpenensite BuAbl paboOT, AOTOBapUBAThCA, OOCYXXIaTh MpoOIecC U
pe3ynbTar paboThl; 000011aTh MHEHUSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B IPYNIIOBBIX (hopMax paboThl (00CYX1€HUs, 0OMEH MHEHHI,
«MO3rOBbIE HITYpPMbI» W HHBIE); BBIIOJHATH CBOK 4YacTb pabOThl U
KOOPJAMHUPOBATH CBOU JAEHCTBUS C APYTUMHU YICHAMU KOMaH/1bl; OLICHUBATH
KayeCcTBO CBOEro BKjIaga B OOWMH MNPOAYKT MO  KPUTEPUsIM,
c(hopMyJIMpOBaHHBIM Y4aCTHUKAMH B3aUMOIEHCTBHUSI.

3) Ynusepcanvuvie pecynamusnuie oelicmaus, obecneuusarom popmuposaniie
CMbICNIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG IUYHOCTU .
Camoopranusanus:

COCTaBJISTh IUIAH, AITOPUTM PEIICHUS 3aJa4u, BRIOUPaTh CIIOCO0 peIeHus
C Y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOK
uHOpMaIHH.

CaMOKOHTPOJIb:

BIIAJICTh HABBIKAMHU TIO3HABATEIIbHOW pediIeKCU KaKk OCO3HaHWs
COBEPIIAEMBIX AEHCTBUI U MBICIUTEIBLHBIX MPOUECCOB, UX PE3YIbTATOB;
BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKU, CAMOKOHTPOJIS IPOIIecca U pe3ybTara
pElIeHHs] MaTeMaTUYECKOM 3a/1a4u;

MPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUY 3a/1a4H,
BHOCHTb KOPPEKTHBHI B JICSITEILHOCTH HA OCHOBE HOBBIX OOCTOSITEIIHCTB,
JTAHHBIX, HAJIEHHBIX OIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJbTara I€JIM U YCJIOBHUIM, OOBSCHITH
MPUYMHBI JOCTWKEHUS WIA HEJOCTIKEHUS PE3YyJIbTaTOB JAESATEIbHOCTH,
HAXOJIUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.
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HPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUSIMU: TOUKA, IPSIMast, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIICACTBUS U3 HUX IMPU PEIICHUU
reOMETPUYECKUX 33/1a4.

OrnepupoBaTh MOHATUSMHU: MAPATUICTHHOCTD U EPICHANKYIIPHOCTh MPSIMbIX
Y IJIOCKOCTEM.

KnaccuduimpoBarh B3aMMHOE pacToJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarTh MOHITHUSMH: NBYTPAHHBIA YTOJI, TPAaHW JBYI'PAHHOTO YrJa,
pebpo IBYrpaHHOIO YIJa; JMHEWHBIN yroj JBYIPAHHOTO yrjia; rpagycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKIIBINA
MHOTOTPaHHUK, SJIEMEHTHl MHOTOTPAaHHHUKA, IIPABHIILHBI MHOTOTPaHHUK.

Pacnio3HaBaTth OCHOBHBIE BHABI MHOTOTPAHHUKOB (MMMpaMHa;, MPHU3MA,
IPSIMOYTOJIbHBIN MapaieNnenune, Kyo).

KnaccudummpoBaTh ~ MHOTOTpAHHHWKH,  BBIOWpass ~ OCHOBaHUS IS
KiIaccuukanuyd  (BBIMYKIIBIE ¥ HEBBINMYKIBIE MHOTOTPAaHHUKH; TPaBHIbHBIC
MHOTOTPaHHUKH, MPSIMbIE M HAKIIOHHBIE TIPU3MBI, TTAp AJUICTICTIUIIC I ).

OmnepupoBaTh NOHITHIMU: CEKYIAs MIIOCKOCTh, CEUCHUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHITUIIBEI TOCTPOCHHMS CEYEHUH, UCTIOJIB3YS METOI CJICIOB.

CtpouTh cCe4YeHHs] MHOTOTPAHHUKOB METOJOM  CJICIOB, BBITMOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX 00BEMHBIX (PHUTYp: BHA
CBEpXy, COOKY, CHU3Y.

Pemmate 3agaun Ha HaX0XACHUE T€OMETPUYECKIX BEJTMUHH 110 00pa3iam Uiu
arOpUTMaM, TPHUMEHSS HM3BECTHBIC AHATUTHYECKUE METOIbl TPH PEIICHUN
CTaHIAPTHBIX MaTeMaTHUYECKUX 3a/1a4 Ha BBIUYHUCIICHUE PACCTOSIHUI MEXITY TBYMS
TOYKAMH, OT TOYKM JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUMBAIOIUMHUCS TIPSIMBIMHU.

Pemmate 3agaun Ha HaX0XKACHUE TEOMETPUIECKUX BEJIMUUH O 00pa3iiaM Win
arOpUTMaM, TPHUMEHSS HM3BECTHBIC AHATUTHYECKUE METOIbl TPH PEIICHUN
CTAaHJAPTHBIX MAaTEMAaTWUYECKHX 3aJad Ha  BBIUHMCJICHUE YIJIOB  MEXIY
CKPEUMBAIOIIUMHCS TPSIMBIMH, MEKIYy TMNPSIMONW H  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbraucasite 00bEMBI U TIIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,
UpaMuIa) C IpUMEHEHHEM (POPMYIT; BEIYUCIISATH COOTHOIIEHHUS MEXTY TUIOIAIIMA
NOBEPXHOCTEN, 00bEMAMHU ITOJOOHBIX MHOTOTPAHHUKOB.
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OnepupoBarh MNOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE; UEHTP, OCh H
IUIOCKOCTh CHMMETPHU; IICHTP, OCh U ITIOCKOCTh CUMMETPUH (DUTYPHI.

N3Bnekats, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HHMOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECCKUX PUTypax, MPEICTABICHHYIO Ha YepTeXaxX U
pHUCYHKaXx.

[TpumensITh TeoMeTpudecKre GaKThl ISl PEHICHUS CTEP COMETPUIECKUX 3a71ad,
TP EIOJIArarolINX HECKOJIBKO IAaroB PELICHHUS], €CIU YCIOBHS PUMEHEHUS 3aaHbI
B sIBHO# (popme.

[IpuMeHsATh MPOCTEUIIME NPOTPAMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [P PELICHUN CTEPEOMETPUUYECKHUX 3a/1a4.

IIpuBoaWTE mpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPHUPOAE U
YKA3HH, PACTIO3HABATH NPOSBICHUE 3AKOHOB T€OMETPUN B UCKYCCTBE.

[IprMeHSATh MOJIydEHHBIE 3HAHMS HA MPAKTUKE: aHAIM3UPOBATH PEAbHBIE
CUTyallud W NPUMEHITb W3YyYECHHBIE MOHATHS B MPOILECCE IMOUCKA PEIICHUS
MaTeMaTH4ecKu CQPOPMYIMPOBAHHON TPOOJIEMbI, MOJEIUPOBATh pEaTbHBIC
CUTyallud Ha S3bIKE TEOMETPHUM, MCCJEIOBAaTh TOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM F'€OMETPUYECKUX MMOHITUI U TeOpEM, armapara aireopsl; peuarb
MIPAKTUYECKUE 3a]1a41, CBSI3aHHBIE C HAXO0KICHUEM F'€OMETPUYECKUX BETUYUH.

11 KJIACC

OnepupoBaTh MNOHATUSAMU: IWIMHAPUYECKAs MOBEPXHOCTh, OOpa3yrolive
HWIMHAPUYECKOW TOBEPXHOCTH; IMJIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yronme
KOHUYECKOM MOBEPXHOCTH, KOHYC; C(pepruyecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOJTyYEHHUS TEN BPALICHHUS.

KnaccuduuupoBars B3auMHO€ pacioyIoKEHHE CPePbI U MIIOCKOCTH.

OnepupoBaTh NOHATUSMMU: LIAPOBOI CErMEHT, OCHOBAHUE CEIMEHTA, BhICOTA
CErMEHTa; IapOBOM CJIOI, OCHOBAaHUE LIAPOBOTO CJOSI, BHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Bbruncnath  00bEMBI M IJIONMIAJIM  TMOBEPXHOCTEM TEN  BpaIlCHMUS,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (POPMYIL.

OmnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B C)epy U OTTUCAHHBIN
okoJ10 cepsl; chepa, BiMcaHHAsE B MHOTOTPAHHUK UJTH TEJIO BPALLCHHUS.

BbI4ucasITh COOTHOIIEHUSI MEXY IUIOIIAASIMUA MMOBEPXHOCTEN U 0O0bEMaMu
10100HBIX TE.

N300paxars u3ydyaeMble (QUIypbl OT PYKHM M C TPUMEHEHHEM MPOCTBIX
YEpPTEKHBIX UHCTPYMEHTOB.

BbInoyiHATH (BBIHOCHBIE) INIOCKKUE YEPTEXH U3 PUCYHKOB IPOCTHIX 00bEMHBIX
buryp: Buz cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILLCHHUS.
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W3BnekaTh, HMHTEPIPETAPOBATh W MPe0Opa3oBbBaTh HHGOPMAIAIO O
NPOCTPAHCTBEHHBIX TEOMETPUUECKHX (PUTypax, MPEACTABICHHYIO Ha YePTEKaAX U
PHUCYHKaX.

OmnepupoBaTh MOHSITHEM BEKTOP B MPOCTPAHCTBE.

BoIMONHATE JACHCTBHSI CIOKEHHSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOCHHUS BEKTOPA Ha YUCJIO, 00 BSICHATh, KAKUMH CBOWCTBAMHU OHH 00JIa1at0T.

[IpuMeHsITh MpaBUIIO NTapaJUICTICTUTIEA.

OmnepupoBaTh MOHATUSIMH: IEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJh BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrod MEXIY
BEKTOpaMHU, CKAUIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPHI.

Haxoante cymMmMy BEKTOPOB M MIPOM3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKAIPHOE TMPOM3BEACHHUE, pPacKIaablBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBarh IIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT.

[TpumensITh TeoMeTpudecKre (GaKTh ISl PEHICHUS CTEPEOMETPHIECKUX 3a/1a4,
MIPEANOJIararIX HECKOJILKO IAroB PENIeHus, €CJIN YCIOBHS IPUMEHEHUS 3a]1aHbI
B sIBHOI1 (hopMme.

Pemare mpocreiiime reoMeTpudecKre 3a7a4d Ha TPUMEHEHHE BEKTOPHO -
KOOPJIWHATHOTO METO/IA.

Pemare 3amaum Ha 10Ka3aTebCTBO MATEMaTHUYECKUX OTHOIICHWA W
HAXO0JICHUE TEOMETPHUIECKUX BEJIMUMH 110 00pa3iaM Wiu aropuTMam, IpUMeEHSIsI
W3BECTHBIC METO/IbI IPH PEIICHUH CTAaHIAPTHBIX MATEMAaTHICCKUX 3a7ad.

[lpuMeHsITh TPOCTEHIME TPOTPaMMHBIE CpEICTBA W DJICKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOAUTH TPHUMEPHI MATEMAaTUYCCKUX 3aKOHOMEPHOCTEH B TPHUPOJE U
KU3HHU, PACIIO3HABATh MPOSIBIICHHE 3aKOHOB TEOMETPHHU B UCKYCCTBE.

[IpuMeHsITh TMOyYCHHBIC 3HAHUS Ha TPAKTHKE: aHAIM3UPOBATh peabHBIC
CUTyallud W TIPUMCHATh W3YYCHHBIC TOHATHS B TIPOICCCE IMOUCKA PeIICHUS
MareMaTH4ecku C(HOopMyIMpOBaHHOW TPOOJIEMBI, MOJEIMPOBATh PpEAILHBIC
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEeN0BaTh IOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM I'€OMETPUYECKUX MMOHATHI U TEOPEM, ariapara alre0psl; pemarhb
NpaKTUYECKUE 3a/1a4 M, CBS3aHHBIE C HAX0KIEHUEM T€OMETPUIECKUX BETTUYUH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | IIpakTuueckue
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchbl
bubmuoreka IIOK
. Beezerne B crepeomerpuio 10 https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnoreka [IOK
[TapanaenbHOCTh TPSAMBIX U TJIOCKOCTEH https://m.edso0.ru/1c209e37
3 [eprieH TUKyISIPHOCTD MPSIMBIX U 12 bub6nuotexa LIOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bub6nmmoreka [JOK
4 VYibl MEXAy IPSIMBIMU U INIOCKOCTSIMH 10 1 https2/m.edsoo.ru/1c209e37
bubmuoreka IIOK
> MeororpanHuiH 1 ! https://m.edsoo.ru/1c209e37
N bubmuoreka IIOK
6 OOBEMBI MHOTOIPAHHHKOB 9 ! https://m.edsoo.ru/1c209e37
7 I ) 4 1 bubmmorexa LIOK
OBTOPEHHUE: CEUCHU S, PACCTOSHUS U YIJIbI https+//m.eds00.ru/1c200e37
OBLIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC
KosmnuecTBo yacon JIeKTPOHHBIE
HaumeHoBaHMe pa3ieJioB H TeM u¢poBbie
Ne ni/mn past Konrpoasusie | IIpakTuyeckue (mupp )
MPOrpaMMbI Bcero o0pa3oBareJjibHbIE
padoThI padoThI pecype
Bu6nunoreka [JOK
. Tena BpaucHus 12 https://m.edso0.ru/1c209e37
. bu6nmoreka [IOK
2 ObnEmbt Ten > L https://m.edsoo.ru/1c209e37
bubmnorexa [IOK
3 BekTopbl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 1 https//m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IICHNE, 7 1 Bu6nunoreka [IOK
cUCTeEMaTU3alns 3HaHU I https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KosmuecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabubie | IIpakTuueckne
n/m Bcero u3ydeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypcebl
OCHOBHBI€ MOHSTHS CTEPEOMETPU U :
TOYKa, MpsAMasi, MI0CKOCTb,
npoctpanctBo. [IpaBuna
1 M300paKEHUS HA PUCYHKAX: 1 buomorexa LIOK
p PHEYH . https://m.edsoo.ru/aecc77cd
M300paKeHU S TIJIOCKOCTEH,
napayieNbHbIX MPSAMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[lonsiTus: nepecekaromecs
2 TIJIOCKOCTH npe €CeKaoIIMecs 1 buomorera LIOK
- 11ep m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TIIOCKOCTh
IlonsTHs: nepecekaromecs
3 OCKOC epeceKaroIec 1 bubmorera LIOK
T TH, I s
- TP 1 https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMH,
M300pakeHNE MHOTOTPAaHHHUKOB Ha bubnunoreka [IOK
4 1 _
PUCYHKAX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959%ed
yepTexax
HauanbHble cBeieHHs O KyOe U
" bubmuoreka IIOK
5 NUpaMUIE, UX PA3BEPTKU U MOJIEIH. 1

CeueHus MHOTOI'paHHUKOB

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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HauanbHble cBeeHus o Kyoe u

bubmuoreka IIOK

6 [TPAMHILE, HX PASBEPTI 1 MOJICITH. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPaHHUKOB
[TonsiTne 06 akcHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUM: bubnmoreka [IOK

! AKCUOMBI CTEpPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTue 06 aKCHOMaTHYECKOM

3 MOCTPOEHHUU CTEPEOMETPHU bubnuoreka LIOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CIIEJICTBUS U3 HUX
[ToHsiTe 06 aKCHOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUM: bubnmnoreka [IOK

o AKCHOMBI CTEPEOMETPHUH U https://m.edso0.ru/65c6b106
CJICJICTBUS U3 HUX
[TonsiTne 06 akcMOMaTHUYECKOM

10 MOCTPOCHUU CTEPEOMETPUM: bubmmoreka [IOK
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
BzanMHoOe pacnoyioxkeHue MpsSMbIX B
MPOCTPAHCTBE: MEPECEKAIOIIMECS, bubnunoreka [IOK

11 :
MapaJJIEIbHbIC U CKPELIMBAOIIMECS https://m.edso0.ru/1a2520f6
psiMbIe
ITapaninenbHOCTh IPSAMBIX U
MIJIOCKOCTEN B MPOCTPAHCTBE:

12 napajuieJIbHbIE TIPSMBIC B buommorexa TIOK

IIPOCTPAHCTBE; I1APAJLIEIBHOCTD
TPEX NMPSMBIX

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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[MTapanmieapbHOCTh MPSIMBIX H
MJIOCKOCTEH B MPOCTPAHCTBE:

bu6nmoreka [JOK

13 [NapannenbHOCTh TPSMON U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTHU
14 Vsl ¢ coHanpaBlIeHHBIMU bubnmoreka [IOK
CTOpPOHAMHU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMU B bubnmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe 733862
16 Yron Mexay npsmMeIMu B bubnmnoreka [IOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: bu6nuotexa LIOK
napajuieIbHbIE TIII0OCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa MapamieabHbIX bubnunoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreiinme MpoCTpaHCTBEHHbBIE
19 _ bubmuoreka IIOK
(urypeI Ha MIOCKOCTH: TETPasp, https://m.edsoo.ru/4a28dc02
Ky0, mapajijieienumnes
. bubmuoreka IIOK
20 Hoctpoerue cedennii https://m.edsoo.ru/1d434d0f
. bubmuoreka IIOK
21 Hocrpoenme cedennit https://m.edsoo.ru/ec26fe5d
KonTpoarsHas paboTa mo teme
99 "TIpsiMble ¥ TJIIOCKOCTH B bubnuoreka LIOK
npocrpanctse. [lapannensHocTh https://m.edsoo.ru/9a0a%e56
NpsAMBIX U TIJIOCKOCTER"
[lepneHAMKYASAPHOCTD MPSAMOM U
PHEHAMIGIAP P bu6motexa LIOK
23 TJIOCKOCTH: TIEPIICHIUKYIISIPHBIS

IpsIMbIE B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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24 IIpssMble nmapaiienbHbIE U bub6nuotexa LIOK
MEePIEeHIUKYIIIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsmMbie mapaisienbHble U bubnuotexa LIOK
NepHEeHAUKYIISIPHBIE K MJIOCKOCTH https://m.edsoo.ru/ba545966

26 [Tpu3Hak nepreHIuKyISpHOCTH bubmuoreka [IOK
MPSAMOM U IMJIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Tpu3Hak neprneHuKyISpHOCTH bubnnoreka LIOK
MPSMOM U TIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsiMoit bubmumotexa LIOK
NEepPHEHANKYIPHON MJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsiMoit bubnnoreka LIOK
IIEPIIEH IUKYJIAPHOH IIIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsiMoit bu6mmotexa LIOK
NEPHEHANKYIIPHON IIIOCKOCTH https://m.edsoo.ru/7d18834b
IlepieHAUKyIsp ¥ HAKJIOHHBIE!

31 paccTosiHUE OT TOYKH /10 TIOCKOCTH, bubnuotexa LIOK
PacCTOSIHUE OT MPSIMOM 10 https://m.edso0.ru/33c477d3
IIJIOCKOCTH
[lepnieHUKYIAp ¥ HAKIOHHBIE:

PAcCTOSIHME OT TOYKH JI0 TIJIOCKOCTH, bubnmoreka [IOK

32 .
paccTosiHUE OT IPSMOM 10 https://m.edsoo.ru/66fefadd
MJIOCKOCTH
[lepnienauKynsp ¥ HaKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 TNIOCKOCTH, bubnunoreka LIOK
paccTosiHuE OT IPsIMOM 110 https://m.edsoo.ru/a5h7b8e3
MJIOCKOCTH

34 [leprieHIUKymslp ¥ HAKJIOHHBIE: bu6motexa LIOK

pacCToOdHUEC OT TOYKU OO IMJIIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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pacCTodHuEC OT HpHMOﬁ 0

MIJIOCKOCTH
35 VYIiIbl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa LIOK
MPSIMOI U TNIOCKOCTHIO https://m.edso0.ru/6b61b2b4
36 JByrpaHHbIN yroJi, JMHEHHBIN yroj bubmuoreka [IOK
JIBYTPAHHOTO yria https://m.edsoo.ru/5faOb3ce
JIByrpaHHBIN yroJi, JUMHEHHBIN yroj bubnnoreka LIOK
37 :
JIBYTPAHHOTO yIia https://m.edsoo.ru/c7c777ed
Ilepnie oc OCKOCTEH:
o PIEHIUKYIIPHOCTD TIOCKOCTEH BuGmorexa [IOK
HpH3HAK HepHer[HKyMp HoctH https://m.edsoo.ru/ec3e2da3
JIBYX TLIOCKOCTEH
[lepneHAUKYIAPHOCTh TJIOCKOCTEH:
39 PHEHAIIGIP bu6mmoreka [IOK
TIpH3HAK HepHermeMpHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX ILJIOCKOCTEH
[lepnieHAMKYISAPHOCTD IJIOCKOCTEM:
40 PHCHARIIP bubmuoreka IIOK
fpHsHaK HepHermeMpHocm https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEH
41 T . Bu6nunoreka [JOK
COpEMa 0 TpeX HEPHICHIMKYIAPaX https://m.edsoo.ru/e4972cdc
4 T . bubmuoreka IIOK
COPEMa O TPEX HCpHCHIIIIpax https://m.edsoo.ru/52188a7d
43 T . bu6nmoreka [JOK
COpEMa O TpeX HCPHCHINKYIIApax https://m.edso0.ru/9f246736
KonTponbHas pabora o temam
44 "TleprieH IMKyISIpHOCTD MPSAMBIX U bu6muotexa LIOK

~n

riockocTer" u "YTIiIel MexIy
NPSAMBIMU U IJIOCKOCTSIMU "

https://m.edsoo.ru/5b971ef3
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Ilonsarue MHOTI'OI'paHHUKA,

OCHOBHBIE 3JIEMEHTHI
45 ororpa . . bubnmnoreka [IOK
MHOT HHHKA, BBITTYKIIBIC U
P ’ Y https://m.edso0.ru/2d24e873
HEBBINYKJIbl€ MHOTOTPAHHUKY;
pa3BEépPTKa MHOTOTPAaHHHUKA
[Ipu3ma: N-yrosibHast MpU3Ma; TpaHu
46 Y OCHOBAHU S MPU3MBI; IpsIMast U bubnunoreka [IOK
HaKJIOHHasl IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsl TOBEPXHOCTh TPU3MBbI
[Napannenenunen, TpsiIMOYroJIbHbIN bubnmoreka [IOK
47 . :
[apajIeJICIUIIE] ¥ €10 CBOUCTBA https.//m.edsoo.ru/8a7be683
IIupamuja: N-yroiapHas nupamuja,
TpaHu ¥ OCHOBAHUE MU PAMUIbL;
48 OOKOBas U IMOJHAs TOBEPXHOCTh bubmorera [OK
p https://m.edsoo.ru/fblcd0a5
MUPAMUJIBL; TPABUIIBHAS U
yced€HHas TUPaMHUIa
[IpaBusbHBIE MHOTOTPAaHHUKH:
MOHSTHE TPABUIBHOTO
MHOTOTpaHHHKA; TTPaBUIbHASL bubnunoreka [IOK
49 _
npu3Ma U paBujIbHAs THPaAMH/JIA; https://m.edso0.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS MTUpaMUIa
Y TIPaBUIIBHBIN TETpadap; Kyo
[IpencraBiienye o NpaBUIBHBIX
50 MHOTOIPpaHHHUKaX: OKTad butmmorera LIOK
P ) AP https://m.edsoo.ru/a0fdd5bf
JOJIEKadIp U UKOCASP.
CummeTpus B MPOCTPaHCTBE:
Bu6nunorexa [JOK
ol CUMMETpPHSI OTHOCUTEIBHO TOYKH,

HPSAMOM, IIJIOCKOCTH. DJIEMEHTHI

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

,ﬂ,OKyMEHT noanncaH BHEKTPOHHOI‘/JI noanucbio.

CUMMCTPUHU B TUpaAMUIAX,
nmapauiejcnuneaax, mpaBuiIbHbIX
MHOT'OIrpaHHHUKaX

Breruuciienune 3j1eMeHTOB

Bu6nunoreka [IOK

52 MHOFOIPAHHHKOB: PEpa, https://m.edsoo.ru/6cdbecef
JIMaroHaH, yIiibl
[Tnom@ane 6GOKOBOI MOBEPXHOCTH U
53| mpussen, mromts ocrosamn bubmiotesa LIOK
P > IO . ’ https:/m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MTOBEPXHOCTHU
IPSIMOM ITPU3MBI
[Tnom@ane 6GOKOBOH MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIBHON
54 IAPAMUIbL, TEOPEMA O ILIOIIAIA Bubmmorexa [JOK
P . p N https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MHUpaMu JIbl
55 KonTponbHas pabora o teme bu6moTteka LIOK
"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubmuoreka IIOK
% Howsrie 06 0bneve https://m.edsoo.ru/7ad0020b
N bubmuoreka [IIOK
> OObEM nupami b https://m.eds00.ru/235171b3
N bubmorexa [IOK
>8 OObEM mHpamu el https://m.edsoo.ru/f47dfefd
N bubmuoreka IIOK
59 OObem mupami b https://m.eds00.ru/79¢10312
60 O0bEM TUpaMUIBI bubmiotexa LIOK

https://m.edsoo.ru/2faadc3f
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N bubmuoreka IIOK
61 OOLEM mpH3MbI https://m.edso0.ru/79853608
N bubmuoreka [IOK
62 O6nEM IpH3MEL https://m.edsoo.ru/1e053890
N bubmuoreka IIOK
63 OObEM mpH3MEI https://m.edsoo.ru/482d3f51
64 KonTponbHas pabota o teme bub6muotexa LIOK
"O6BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06061IEHIE
65 CHCTeMaTH3allusl 3HAaHUH. bubmmoreka [IOK
[TocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHue, 06001IIEHIE
cUCTeMaTH3allHsl 3HAaHUM.
B W:
. BIYMCIICHUE PACCTOSTHUI : MEXKTY BuGmiorexa LOK
FBYMA VTOqKaMH’ OT TOTHT 1O https://m.edsoo.ru/f7792ba9
HpSIMOi, OT TOYKH JI0 TIIIOCKOCTH,
MEXTY CKPEIMBAFOIIAMUCSI
MpAMBIMHA
bub6nmmoreka [IOK
67 Hrorosas konTpobHas padota https://m.edso0.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE
CHCTeMaTH3allsl 3HAaHUM.
Brruncrienue yrioB: Mex
T o Bu6nunoreka [JOK
68 CKPEIMBAOIIMMHUCS TIPSIMBIMH,

MEXAY IIPSIMOM U IIIOCKOCTHIO,
JBYIPAHHBIX YIJIOB, YITIOB MEXIY
IIJIOCKOCTSIMU

https://m.edso0.ru/56765e8b



https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

,ﬂ,OKyMEHT noanncaH BHEKTPOHHOI‘/JI noanucbio.

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68
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11 KJIACC
KoumuecTBo 4yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoxa Kontpoabubie | IIpakTuyeckue
n/m Bcero u3y4yeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecype
Cdepa u map: LeHTp, pajauyc,
1 z[I/(II:\I;eTp' mfomaz[b iolljsepxiocn/l 1 bubmorexa HOK
’ https://m.edsoo.ru/0341bc2b
chepsl
Bzanmuoe pacronoxxenue cheps

5 Y TJIOCKOCTH; KacaTeIbHast 1 bubmmoreka [IOK
MIJIOCKOCTH K cdepe; IIIoImaIh https://m.edsoo.ru/bed12a43
cdepsl

3 M3obpaxenue chepsl, mapa Ha 1 bubmuotexa LIOK
riockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapruyeckas MOBEpXHOCTD,

4 oOpasyronme TUIUHAPUYECKON 1 bubnunoreka [IOK
MOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
LHUJIUHAPUYECKON ITOBEPXHOCTH
Hununaap: ocHOBaHUs 1 OOKOBast

5 MOBEPXHOCTh, 00pa3yrolasi U OCh; 1 bubnmoreka [IOK
TIJTOIIA/Tb OOKOBOM M TTOJTHOM https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0paxenre MUIMHIApPA HA

6 IJIOCKOCTHU. Pa3BépTka LUIMHIpA. 1 bubmuoreka [IOK

Ceuenust nHIIMHIPA (TNIOCKOCTHIO,
napajieIbHON Niu

https://m.edso0.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
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NepHeHANKYISIPHONR OCH
IHJIAHPA)

KoHnunueckasi TOBEpXHOCTb,
oOpa3zyronme KOHHYECKON

bu6nmmoreka [IOK

! IOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOH MOBEPXHOCTH
Konyc: ocHOBaHUE 1 BEpIIMHA,

8 6 ' ' P bubmoreka LIOK
0 paBYIi)H_[a}I u ch’ IJI0IAb https://m.edsoo.ru/897dd3b2
OOKOBOI M MOJIHOI MOBEPXHOCTHU
YceuénHblii KOHYC: 00pa3 eu

9 , Y g VIO bubnuorexa IIOK
BPICOTA, OCHOBAHHA 1 DOKOBAA https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakenne koHyca Ha
TI0ckocTU. Pa3BépTka KOHYCa.

Ceuenusi KoHyca (TJIOCKOCTHIO, bubmuotexa LIOK

10 g
rapajuieIbHONM OCHOBAHUIO, U https://m.edsoo.ru/0bde 1be8
IJIOCKOCTBIO, TIPOXOJIAIIEH Uepe3
BEPILMHY)

11 KomMOuHnanus ren BpameHust u bubnmoreka [IOK
MHOTIOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIN

12 okoJio cepsl; cdepa, BIUCAHHAS B bubnunoreka [IOK
MHOTOTPAaHHUK UJTH B TEJIO https://m.edso0.ru/0b136158
BpAICHHS

13 [Tonstre 06 00pEMe. OCHOBHBIE bubmmoreka [IOK
CBOICTBa OOBEMOB TEJI https://m.edso0.ru/26a03fb7

bub OK

14 O0OBEM uIMHApa, KOHYCa nbmmorera I

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



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
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
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" bubmuoreka IIOK

15 O6nEM wapa u nowANL ceph! https://m.edsoo.ru/d189bde2
[Tomo6HBIE TENA B MPOCTPAHCTBE.

16 CoOOTHOIICHUSI MEXKTY TIIOIIAISIMU bubnmoreka [IOK
MOBEpPXHOCTEH, 00BEMaMuU https://m.edsoo.ru/810cfleb
IMOXOOHBIX TET
Kontponbsnas pabora mo remam

17 "Tena Bpamesus" u "OO0BEMBI buGmnorexa LIOK

| p https://m.edsoo.ru/4a33a8ab
Tel
Bekrop Ha miockocTH U B bubmumotexa LIOK

18
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cio)KeHHe U BBIYUTAHHE BEKTOPOB bubmorexa HOK

p https://m.edso0.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmorera [OK

P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa mo Tpém

21 Bu6nunoreka [JOK
HEKOMILIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/a28fd74e
[IpaBuiio napayenenumnena
Pemrenne 3ama4, CBSI3aHHBIX C

22 OpUMEHEHHUEM IIPaBUI NEHCTBUH C Bu6morexa HOK

p P https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIH METO
23 I I/IpI;HIeHI/II/I reOMeTp HYECKUX ! bubmorera [OK
pup p https://m.edsoo.ru/d3alfe30
3a71a4
IIpssmoyroneHast cucremMa
PAMOYTOTIbHAs CHETEM bubmuoreka IIOK
24 KOOPJMHAT B IPOCTPAHCTBE.

KOOpI[I/IHaTBI BCKTOpa.

https://m.edsoo.ru/48db7058



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
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
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[Ipocrelinme 3amaun B
KOOpJIMHATax

VYroa Mexy BEKTOpaMHu.

Bu6nuoreka [IOK

25 CralipHOE NPOU3BEACHHE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncnenue yriioB Mexmy bubnnoreka LIOK

26
IIPSIMBIMU U IUNIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbHas paboTa o teme

27 "BexTopsl U KOOpAMHATHI B Buonuoreia LIOK

https://m.edsoo.ru/77c22fc5

npocrpaHcTae"”
[ToBTOpenue, 0600IICHUE U

28 CHCTeMaTH3allusl 3HAaHUH. bubmoreka [IOK
OcHoBHBIE (UTYPHI, (aKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca MIIaHUMETPUU
[ToBTOpenue, 06001ICHUE 1

29 CHUCTeMaTH3allisl 3HaHU . bubmuoreka IIOK
OcHoBHBIE PUTYPBI, (HAKTHI, https://m.edso0.ru/078cd184
TEOpPEMBI Kypca IIaHUMETPUHU
[ToBTOpeHue, 006001eHE U

30 cucTeMaTru3alus 3HaHu . 3a1aun bubnmoreka [IOK
IUIAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe0
peleHust
[loBTOpenue, 0600IICHUE U

31 cUcTeMaTH3alus 3HaHui. 3a1aun bubmoreka [IOK
MJIAHUMETPUH U METOJIBI KX https://m.edsoo.ru/4dffda97
peleHus

39 [loBTOpeHnue, 0000IIEHUE U bu6motexa LIOK

cUCTeMaTH3alysl 3HaHUH.

https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
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OcHoBHBIE (UTYPBI, (aKTHI,
TEOPEMBI Kypca CTEPEOMETPHH

bubmuoreka [IOK
33 Hrorosas konTpostbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001ICHUE 1 1 bubnnoreka LIOK
CHUCTEMATU3al U 3HAHUI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I1IO 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOU ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsieMmble IpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
NpoBepPsAeMOro .
o0pa3oBaTe IbHOI NPOrpPaMMBbl CpeJHEro o01ero o0pa3oBaHus
pe3yJbTaTa
7 ['eomerpus
7.1 OnepupoBaTh HOHATUSIMH: TOUKA, MPSMast, IIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PEIICHU T
. TreOMETPUUYECKUX 3a7a4
23 OnepupoBaTh NOHATHSAMH: NapajUIENbHOCTh U NEPIEHAUKYISIPHOCTh
' IPSIMBIX U IIJIOCKOCTEMN
24 KrnaccuguuupoBarh B3auMHOE pacrooKeHue MPSAMBIX U IJII0CKOCTEN B
' MPOCTPAHCTBE
OnepupoBaTh HOHATUSAMMU: IBYTPAHHBIN YroJl, TPaHH JIBYTPAHHOIO YIJIa,
7.5 peOpo JABYrpaHHOTO yIjla, JIMHEWHBIM yron JBYIpaHHOIO YyrJa,
rpagycHas Mepa JIBYTpaHHOIO yIja
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIYKIBIA M HEBBITYKIbINA
7.6 MHOTOIPaHHUK, 3JIEMEHTHI MHOTOTpaHHHUKA, MIPaBUJIBHBIN
MHOTOTPaHHUK
27 Pacrnio3HaBaTh OCHOBHBIE BU/Ibl MHOTOIPAHHUKOB (IIMpaMuja, IpusmMa,
' IPSIMOYTOJIBHBIH Mapajuieienue], Kyo)
KnaccuduuupoBaTh MHOTOIpaHHMKM, BBIOMpas OCHOBAaHUS JUIs
- KIacCu(pUKauuu  (BBIMYKIbIE M HEBBIMYKIblE  MHOTOIPaHHUKH,
' MpaBUJIbHbIE MHOTOTPAaHHHMKH, TIpsIMblE U HAKIOHHBIE IPHU3MBI,
napasuieNeune/ibl)
2 g OnepupoBaTb  MOHATHUSAMHU:  CEKyLas IJIOCKOCTh,  CEUYEHHE
' MHOTOIPaHHHUKOB
210 OOBACHATP NPUHLUIBI ITOCTPOEHUS CEYEHUH MHOIOIPaHHUKOB,
' UCIIOJIB3Ysl METOJI CJIEJIOB
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7.11

CTpOI/ITb CCUCHUA MHOI'OIPAHHHUKOB MCETOAOM CJICIOB, BBIIIOJJHATD

(BBIHOCHBIE) TIJIOCKHE YEPTEeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

duryp: BUJI CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3aa41 Ha HaXOKIACHUC TCOMCTPUYCCKUX BCIIMYHH I1O 06pa3uaM
HJIK aJITOpUTMaM, MPUMCHAA N3BCCTHBIC aHAJIUTUYCCKUC MCTOIbBI IIPHU
PEUOICHUHN CTAHAAPTHBIX MAaTEMAaTUYCCKUX 3aJad Ha BbIYHUCICHHUC
paCCTOHHI/II‘;I MCKAY ABYMS TOYKaMH, OT TOUKH JO HpHMOﬁ, OT TOYKH 10

IJIOCKOCTHU, MCKIY CKPCIIMBAOIMMUCA MTPAMBIMU

7.13

PerniaTe 3agaun Ha HaX0XKICHUE FCOMETPUUICCKUX BCIUYIUH 11O o6pa3uaM
HJIK aJITOpUTMaM, MPUMCHASA U3BCCTHBIC AaHAJIUTUYCCKUC MCTO/bI TIPH
PEHICHUHN CTAaHAAPTHBIX MAaTEMATHUUCCKUX 3aa4 Ha BBIYUCIICHUC YITIOB
MCKAY CKpCHIMBAOMIUMUCH TIPAMBIMH, MCKIY HpSIMOI\/'I " IIJIIOCKOCTBIO,

MEXY IIJIOCKOCTSIMU, ABYIPAaHHBIX YITIOB

7.14

Beruncnsate 00bEMBI M IIIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mUpammuaa) ¢ TOpUMEHEHHWEM  (QOpMYN,  BBIYUCIATH
COOTHOIIICHHS MEXKTy TIJIOMIAIIMU TTOBEPXHOCTEH, 00BEMaMH TTOA0OHBIX

MHOI'OT'paHHHUKOB

7.15

OnepupoBaTh NOHATHSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTb CUMMCTPUH, HCHTP, OCh U IIJIOCKOCTh CUMMCTPHHU (bHprBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUIypax, MpPEeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

HpI/IMeHHTb TCOMCTPUUYCCKUC q)aI(TBI U pCHICHUA CTCPCOMECTPHUICCKUX
3aa4, MNpcAmnojiaratomux HCECKOJIBKO IIAaroB peuIiCHUs, CCJIIM YCIIOBHUA

MPUMEHEHUSI 3aJITaHbI B IBHOU (opMe

7.18

IIpumenaTs npocTeinme IIpOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMBI IIPH PEHICHUH CTEPEOMETPUUYECKUX

3a1a4

7.19

IIpuBOAUTE TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKU3HHU, pACIIO3HABATH ITPOABJICHNUC 3dKOHOB ICOMCTPHH B HCKYCCTBC

7.20

[lpuMeHSATh TONyYeHHBIE 3HAHUS Ha TNPAKTHKE: AaHAJIM3UPOBATH
peanbHbIe CUTYallud M MPHUMEHSTHh M3Y4CHHBIC IOHATHS B IIpOIEcce
MOMCKA pELICHUS MaTeMaTU4YeCKd CQOPMYIUPOBAHHON MHPOOIEMBI,

MOACINPOBATH PCAJIBHBIC CUTYAllMU HaA A3BIKEC TCOMCTPHUHN, UCCIICA0BATD




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMOCTPOCHHBIC MOJCIIU C UCIIOJIb30BAHUECM I'COMETPUYCCKUX MOHITUH U
TCOPCM, alrapara anrerLI, peliaTb NPAKTUYCCKUC 3a/la4r, CBA3aHHBIC

C HAXOXKJACHUEM I'COMCTPUYCCKUX BCIIMYUH

11 KIIACC
Kon .
IIpoBepsieMble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI1
NPOBeEPAEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMbI CpeHero 001mero oopa3oBaHus
pe3yJbTaTa
6 ['eometpus
OnepupoBarb  TOHSTHUSMHU: UITMHAPUYECKast MTOBEPXHOCTH,
6.1 oOpasylonme THIUHIPUIECKOW TOBEPXHOCTH, IHIUHIP, KOHUYECKas
' MOBEPXHOCTh, OOpa3ylolpe KOHMYECKOH IMOBEPXHOCTH, KOHYC,
cepuyeckasl MOBEPXHOCTh
6.2 PacnioznaBats Tena BpaieHus (UIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTYICHU ST TEJ BPAILCHUS
6.4 KnaccudummpoBats B3aMHOE PacnoiokeHue Cepbl U TIIOCKOCTH
OmnepupoBaTh NOHATUSAMH: IIAPOBOI CETMEHT, OCHOBAHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IAPOBOM CIIOH, OCHOBAHUE IIAPOBOTO CJIOSA, BHICOTA
IIIAPOBOTO CIIOS, MAPOBOM CEKTOP
6.6 Beraucnsate 00BEMBI M TIJION@AAM  MOBEPXHOCTEH TENl BpAaIICHUS,
' T€OMETPUYECKUX TeIl C MPUMEHEHHEM (popMyIT
OmnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy H
6.7 OMMUCaHHBIN OKOJIO cdepbl, cdepa, BHUCaHHAS B MHOTOTPAHHHUK WJIM
TEJIO BpPAICHHUS
6.8 BbIunCIIATE COOTHOINGHUS MEXIy IUIONRAIIMH IIOBEPXHOCTEH WU
' 00bEMaMHU MOT00HBIX Tel
6.9 N300paxxaTs U3ydaeMble (UIYpbl OT PyKHd U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEKU M3 PUCYHKOB IIPOCTHIX
6.10 O00BEMHBIX (UTYP: BUJ CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUCHUS Tel
BpaILCHUs
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6.11

W3Bnekatb, MHTEPIPETUPOBATH U MPEOOpPa30BbIBaTh MH(OPMALINIO O
IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (UTypax, MpPEACTaBICHHYIO Ha

4yepTekax U pUCYHKaX

6.12

HpI/IMCHSITL TCOMECTPUYICCKUC Q)aKTBI U pCHICHUSA CTECPCOMETPUUCCKUX
3aa4, MMpeaAnojararommx HCCKOJIBKO INAaroB pCeuiCHUs, CCJIIN YCIIOBHUA

MPUMEHEHUSI 3aJIaHbI B IBHOU opMe

6.13

OrnepupoBath MOHATUEM: BEKTOP B MPOCTPAHCTBE

6.14

BreimomHaSTE I[GﬁCTBPI?[ CJIOKCHUA BCKTOPOB, BBIYMTAHUA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha 4UCIIO, O6T)$ICH$ITI>, KaKMMH CBOWCTBAMH OHH

oOagaroT

6.15

HpI/IMCHSITL IMMpaBUJIO NapaJUICIICIIUIIC A ITPU CIIOKCHU U BEKTOPOB

6.16

OmnepupoBarh MOHATUSIMU: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
IOl MEXIy BEKTOpaMH, CKaIsIpHOE TMPOM3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoguth cyMMy BEKTOPOB M MPOM3BENECHUE BEKTOPA HA YMCIIO, YIOJ
MEXJly BEKTOpaMH, CKaJIIPHOE MPOU3BEICHUE, PACKIAIbIBATH BEKTOP

MO ABYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

BaﬂaBaTB IJIOCKOCTh YPABHCHHECM B ,Z[CKB.pTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiinme reoMeTpuuyeckue 3aJadyd  Ha [IPUMEHEHHE

BCKTOPHO-KOOPAUHATHOT'O METOAa

6.20

Pemats 3aJa4 Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUH H
HaXx0XJICHHUC TCOMCTPHUUCCKHUX BCIMYUH I10 06pa3uaM HJIA AJITOPpUTMAaM,
MNpUMCHSAA HU3BCCTHBIC METOAbI npu peICHU N CTaHJAapPTHBIX

MaTEMaTHYCCKUX 3aaa4

6.21

[lpumeHsTh mpocTeilillie MNpPOrpaMMHBIE CpPEACTBA U JIJIEKTPOHHO-
KOMMYHHUKAIITMOHHBIE CHCTEMBbI MPU PEIIEHUH CTEPEOMETPUUECKUX

3a1a4

6.22

[IpruBOIUTE TpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U

KHM3HHU, PAaCIIO3HABATh IIPOABJIICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE

6.23

[lpuMeHsITh MOJMyYEeHHBIE 3HAHUSA HaA MPAKTHKE: aHAIU3UPOBATh
peasibHble CUTyallud U NMPUMEHSTHh U3ydEHHBIE IMOHATUS B IpOILIECCe
MOMCKa pEIIeHUs] MaTeMaTH4yeckd CQOopMYIHPOBAHHONH MPOOIIEMBI,
MOJIEIIMPOBATH PEAIbHBIE CUTYallMU HA A3bIKE T€OMETPUH, UCCIIENOBATD

MMOCTPOCHHBIC MOACIIU C MCITOJIB30BAHHUEM I€COMCTPHUICCKUX MMOHATHN U
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TCOPEM, aIlliapara anre6pLI, peuaThb IMPAaKTUYCCKUE 3a/la4u, CBA3aAHHBIC

C HAXOKACHUCM I'COMECTPUICCKUX BCIMYNH
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IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMl)Iﬁ JIEMECHT COACPRAHUS

I'eomerpus

7.1

OcCHOBHBIE MOHATUA cTepeoMeTprur. Touka, NpsiMas, NMIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTve 00  aKCMOMaTMYECKOM  IOCTPOEHMHM  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

BzauMHOEe pacronoxeHue HpsAMBIX B [POCTPAHCTBE: IEepeceKarolmect,
napajuleJibHble M CKpenmMBawooumecs npsmble. [lapamienbHOCTs NpsSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajieibHble MpsIMbIE B IMPOCTPAHCTBE,
HapayIeNIbHOCTh TPEX MPSMBIX, MapaIeIbHOCTh NMPSAMON M MJIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMU CTOPOHAMH, YroJl MEXAy MpsAMBIMH B IPOCTPAHCTBE.
[TapamnenbHOCTB TIOCKOCTEN : rnapaJuieJIbHbIE TJIOCKOCTH, CBOICTBA
napajulenbHbIX Tuiockocteidl. [Ipocteiinme mpocTpaHCTBeHHblE (UIYpbl Ha

IJIOCKOCTHU: TETpAdAP, KY6, MmapajiiejicnuIea, HoCTpoCHNUC CEYEHU

7.3

[leprieHIUKYIAPHOCTh NPAMOM M IUIOCKOCTH: TEPIEHAUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE NApAJUIEIbHBIE W IEPIEHIUKYISIPHBIE K IJIOCKOCTH,
NPU3HAK MEPHEHIUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TeopeMa O MpAMOM
MEPIEHIUKYJIIPHON IIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJd MEXKIAY NPSIMOU H
IJIOCKOCTBIO, ~ JBYIPaHHBI  Yroj, JIMHEHHBIA yroJ  JBYIPaHHOIO  yIva.
[leprieHIUKyIIslp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PAacCTOSHUE
OT MPAMOM 0 MIOCKOCTH, TPOEKIUsI PUTYPHI Ha IMJIOCKOCTb. [leprieH TuKynsipHOCTb
TJIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX IJIOCKocTeil. Teopema o Tpéx

HepIIeH IUKYIspax

7.4

[ToHsATHE MHOrOrpaHHMKA, OCHOBHBIE HJIEMEHTHl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIMYKIble MHOTOTPAaHHUKU, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
IpU3Ma, TpaHU U OCHOBAHMS MPU3MBL, IpSAMasi U HAKJIOHHAs IPU3Mbl, OOKOBas U
IOJIHAs ~ IOBEPXHOCTb HIPU3MBI. [Tapannenenunern, IPSIMOYTOJIbHBII
napajiesnienumnes u ero cpoicrBa. [lupamuna: N-yrojapHas Nnupamuja, rpaHd U
OCHOBaHUE MUPaMHU/JIbl, 00KOBAs U TIOJTHAS MOBEPXHOCTh MUPAMU/IbI, TPABUIIbHAS U

yceu€HHass MHUpaMHAA. OJEMEHThl Npu3Mbl K nupamuiel. [IpaBuibHbIE
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MHOTOTPaHHMKH: MOHSATHE NPAaBWJIBHOIO MHOTOTPAaHHMKA, NIPAaBUJIbHAS NIPU3Ma U
IpaBUJIbHAs NUpaMHJa, IpaBUJIbHAs TPEYroJlbHAas IHUpaMuJa W IPaBUJIBHBIA
TeTpa’ap, Kyo0. llpeacraBieHrne o MpaBUIBHBIX MHOIOTPAaHHHMKAaX: OKTajJp,

JAO0ACKa’Ap U UKOCASAPYIUue Ceuenus IIPU3MBI 1 TUPaAMUIbI

7.5

CuMMeTpuss B TPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPAMOMH,
IJIOCKOCTU.  ODJEMEHTBl CHUMMETPHUM B  NHUpaMUAX, MapajuleIenuIenax,

IMMpaBUJIbHBIX MHOT'OTPAHHUKAX

7.6

BbluniciieHue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. Ilnomans
OOKOBOH IOBEPXHOCTH M TOJHOM IOBEPXHOCTH MPSAMON MNPHU3MBI, IUIOIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW IMOBEPXHOCTH psAMOM npu3Mbl. [nomans 60koBoi
MOBEPXHOCTU M MOBEPXHOCTU MPABUIBHON NUpaMu[bl, T€OpeMa O IJIOLAIU

yceuéHHol nupamusl. [lonstue o6 06béMe. OOBEM MUPAMU B, TPU3MBI

7.7

[lomobusie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY  IUIOMAISIMHA

MOBEPXHOCTEH, 00bEMaMU MTOOOHBIX Tel

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA

6

I'eomerpus

6.1

[unmuHapuyeckass MOBEPXHOCTh, OOpasylolnme MUIMHAPUYECKONH TMOBEPXHOCTH,
OCb IUIUHIApUYECKOW moBepxHOCTH. LlunuHnap: ocHoBaHus ©  OOKOBas

IMOBCPXHOCTD, o6pa3y10u1a${ 1 OChb, IJTIOIIAAb OOKOBOI M MOJHOM IMOBCPXHOCTHU

6.2

Konuueckass moBepxHOCTh, OOpa3ylolMie KOHHYECKOW TOBEPXHOCTH, OCh H
BEpIMHA KOHMYECKOH ToBepxHOCTH. KOHyC: OcHOBaHUMeE 1 BepIMHa, 00pa3yroIas
U OChb, IJIOIMAJ, OOKOBOW W TIIOJHOHW TOBEPXHOCTH. YCEUEHHBIH KOHYC:

o6pa3y10nme K BbICOTA, OCHOBAHHUA U OokxoBast IOBEPXHOCTH

6.3

Cdepa u map: 1eHTp, paanyc, AMaMmeTp, IIIoMaIs> TOBEpXHOCTH cephl. B3anmHuoe

pacrnoyioxkeHue cepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, oAb

cdepbl

6.4

N300pakeHue Ten BpallleHUs Ha MII0OCKOCTU. Pa3BEépTKa IMIIMHpaA U KOHYCA

6.5

KomMOuHanuu Ten BpallleHuss ¥ MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OIMCaHHBII

oKoJ10 cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK, UJTU TEJIO BPAILCHUS

6.6

[Tonsitue 060 o0béMe. OcHOBHBIE cBoOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYrOJIBHOTO Tapajuienenunena U cieactBuss u3 He€. OO0bEM HUIHHIpA,

koHyca. O0BEM mapa U TIomaab cQepsl
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HOI[O6HBI€ T€JlIa B IHIPOCTPAHCTBE. CooTHOIICHUS MCXKAY ILIOHAAIMHU

6.7 MTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEJ
6.8 Ceuenus nunuHapa (MapaulebHO U NEPHEHIAUKYIIPHO OCH), CEYEHMSI KOHYca
' (mapanenbHOe OCHOBAHMIO U MIPOXOSILEE YEPE3 BEPIIMHY), CEUEHUS 1apa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CloKeHHE W BBIUMTAHHUE BEKTOPOB.
6.9 YMHOKEHUEe BeKTopa Ha 4ucio. Pa3nokeHne BeKTopa mo TpéM HEKOMILIaHAPHBIM
' BekropaM. [IpaBuno mapamienenunena. Pemenue 3agay, CBS3aHHBIX C
MIPUMEHEHUEM MPABUJI IEHCTBUI C BEKTOPAMHU
[IpsmoyronpHast cucTeMa KoopAuHAT B mIpocTpaHcTBe. KoopauHaTsl BeKTOpa.
6.10 [Ipocreiinme 3amaun B KOOpAWHATaX. YTOd MEXIy BekTtopamu. CraisipHOE

IMPONU3BECACHUEC BCKTOPOB. Brrunciaenune YIIJIOB MCXKIAY MPAMBIMH U ITJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBIN METO/I IPH PEILIEHUN T€OMETPUYECKU X 3314
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IMPOBEPSIEMBIE HA EI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOMN
MMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA30OBAHUS

Kon
MPOBePSIEMOro
TpeOOBaHUS

IIpoBepsieMmble TpeOOBaHUSA K NMPeJIMETHBIM pe3yJIbTaTaM
0CBOCHHSI OCHOBHOI1 00pa3oBaTe/IbHON NMPOrpaMMbl Cpe/JHEro
0o01ero odpa3oBanus

Biagenue meromamu J0Ka3aTeNbCTB, AITOPUTMAMH PELICHHS 3a/1ad;
ymMeHue (GopMynupoBaTh M OMEPUPOBATH MOHSATHSIMH: OMpPEICIICHUE,
aKkcMoma, Teopema, CIEICTBUE, CBOICTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
paBHOCUIIBHBIE  (POPMYITHPOBKH; OPUMEHSTh  UX; YMCHHE
dopMynrpoBaTh 00paTHOE W MPOTHBOIOJIOKHOE YTBEPKACHHE,
NPUBOIUTh MPUMEPBl U KOHTPIPUMEDPBI, HCIOJIB30BATH METOL
MaTeMaTHYECKOU HHAYKOWHU; ITPOBOJUTD JOKA3aTCIIbHBIC PACCYKIACHUA
OpH  pCIICHUW 3a]ad4, OILCHUBATh JIOTUYECKYI0 IPAaBUIBHOCTH
pacCcyKICHHI; yMEHUE ONEPUPOBATH IOHATUSIMH: MHOMKECTBO,
IMOAMHOKECTBO, OIICPALMH HAA MHOXKCCTBAMH, YMCHUC HCIIOJIB30BATH
TEOPETUKO-MHOXXECTBEHHBIN ammapar JUisi ONUCAaHUS  PEeaTbHBIX
MPOIIECCOB U SIBJICHUHN U MPU PELICHUHU 3ajad, B TOM YUCIE U3 JPYTUX
y4eOHBIX PEAMETOB; YMEHUE ONEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, IMUKI, rpad Ha IJIOCKOCTH; YMEHWE 3aJaBaTh H
OIHCHIBATh rpadbl Pa3TMYHBIMU CIIOCOOAMU; UCIIOIB30BATh Tpadbl MPH

pelieHnH 3a1a4

YMeHune onepupoBaTh MOHATUAMU: HATYpAJIbHOE YHUCIIO, LIEJI0E YHCIIO,
CTEIIEHb C LIEJIBIM I10Ka3aTeIeM, KOPEHb HAaTYpaJIbHOM CTENIEH!U, CTEIIEHb
C palMOHAIBHBIM IIOKa3aTeleM, CTEeNeHb C JIeHCTBUTEIIbHBIM
MoKaszaTeneMm, JiorapuM duciaa, CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOTO YMCIA, OCTAaTOK 10 MOJYIIO, PALMOHAIBHOE YHCIIO,
UppAaLMOHAIBHOE  YHCJIO, MHOXKECTBA  HATypajbHBIX,  IIENbIX,
pallMOHANbHBIX, JAEHCTBUTENIBHBIX 4YHCEJ; YMEHHE HCIOJIb30BaTh
NpU3HAKU JAETMMOCTH, HAUMEHbIINH OO AeIUTeNb 1 HauMEHbIIEe
ofImee KpaTtHoe, anropuT™M EBKINIA Mpu pelieHnH 3a/1a4; 3HAKOMCTBO
C pPa3sIUYHBIMU IO3ULUOHHBIMU CHCTEMaMM CUMCIICHUS; YMEHME
BBINIOJIHATH BBIUMCIICHHUE 3HAYCHUI U TIpeoOpa3oBaHus BEIPAXKEHUH €O

CTENEHsIMH U JiorapudmMamu, mpeodpa3zoBaHus APOOHO-PALMOHAIBHBIX
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BBIPXKEHUI; yMEHUE OMEPUPOBATH MOHITUSIMU: MOCIEI0BATEIbHOCTD,
apudMeTHuecKkas ~ TpPOrpeccHs,  IeOMeTpuYecKas  Iporpeccus,
OECKOHEUHO YyObIBalOIIAsi TEOMETpPUYECKass MpOrpeccus; YMEHHE
3ajjaBaTh  IOCJEIOBAaTENIbHOCTH, B TOM 4YHCIE C TOMOUIBIO
PEKyppeHTHBIX  (OpMyJI;  YMEHHE  ONEepUpoBaTb  MOHITUAMHU:
KOMILJIEKCHOE YMCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YMCIa, MOAYIb U
apryMeHT KOMIIJIEKCHOTO 4uciia, popMa 3amucy KOMIUIEKCHBIX YHCel
(reomeTpuueckasi, TPUTOHOMETpUYECKass U ainredpanyeckas); yMeThb
MIPOU3BOJUTH apU(METHUECKUE ACUCTBUS C KOMIUIEKCHBIMU YHCIIAMH;
NPUBOJUTH TNPUMEPHl  HCIHOJB30BAHUSI  KOMIUIEKCHBIX  YHCEJ;
ONEpUpOBaTh MOHATUAMHU: MaTpula 2x2 u 3X3, omnpeneauTeb

MaTpulbl, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTCIIA

YMeHune onepupoBaTh NOHATUAMU: palliOHAJIbHbIE, UPPAL[1OHAJIBHBIC,
MOKa3aTeNbHbIe, CTEIEHHBIE, JIOTapu(MUUIECKUEe, TPUTOHOMETPUUECKIE
YPaBHEHHsI M HEPAaBEHCTBA, UX CHUCTEMBI; yYMEHHE OIIEpUPOBATH
MOHATUSMU: TOXKJIECTBO, TOXJIECTBEHHOE Pe00pa3oBaHue, ypaBHEHHUE,
HEPAaBCHCTBO, CUCTEMa YPABHEHUN M HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHUE pelaTbh YpPaBHEHMUS,
HEpPAaBEHCTBA M CUCTEMBI C IOMOLIBIO PA3IMYHBIX MPUEMOB; PEIIATh
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI C IIapaMETpOM; IPUMEHSATH
YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsl PEILIEHUS] MAaTEMaTUYECKUX

3a7la4u U 33/1a4 U3 pa3IM4HbIX 00IacTell HayKl U peaslbHOM KU3HU

YMeHHe OomnepupoBaTh MOHATHUAMHU: (QYHKIUS, YETHOCTh (DYHKIHH,
MEePUOINYHOCTD (PYHKIINH, OTPAHHMYCHHOCTh (DYHKIIMY, MOHOTOHHOCTB
(byHKIUH, SKCTpeMyM (GyHKIIMH, HauOoJIbIliee ¥ HAaUMEHBIIICE 3HAUCHUS
GyHKIMM Ha TPOMEXKYTKE, HeNpepbiBHAs (QYHKIHUSA, aCHMITOTHI
rpa¢uka QyHKIMHU, TIepBas W BTOpas MpoW3BOAHAS (DyHKIWH,
TreOMETPUYECKUI M (U3UYECKUH CMBICI TPOU3BOJIHOM, IEpBOOOpa3Hasl,
4 ONIpEeNeNIEHHBIN MHTErpall; YMEHHE HAXOIWTh AaCUMITOTHI Tpaduka
(GyHKIIUH; YMEHHE BBIYUCISTH MPOM3BOJHBIC CYMMBI, MPOU3BEICHUS,
YaCTHOTO W KOMITO3UIINY (PYHKIHH, HAXOIUTh YpaBHCHHE KacaTEIbHOM
K TpaduKy (DyHKIMU; YMEHUE HaXOAUTh MPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUI; yMEHUE HCIONb30BATh MPOU3BOJHYIO UISI HCCIEIOBAHMUS
GyHKIH, HAXOJUTh HauOOJIbIIFE M HAUMEHBIIME 3HAUYCHUS (DYHKIIHA

CTPOUTDH l'pa(bI/IKI/I MHOI'OYJICHOB € HCIOJB30BAHHMEM  allllapara
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MaTCMATHUYCCKOTO aHalIn3a,; IPUMCHATH IIPOU3BOAH YO JISI HAXOXKICHU A
HalIyduero pceuicHud B HNPUKIAJAHBIX, B TOM YHUCIC COLHAJIBHO-
O9KOHOMHNYECCKHUX U (1)I/ISI/I‘I€CKI/IX 3aJjadyax; HaXOJUTh IJIomaJan " 00BEMBI
(bI/Il"y C IMMOMOIIIbO MHTCTPaJid; IMIPUBOJUTH IPUMEPBI MATEMATHYICCKOT'O

MOJICTUPOBAHHUS C TOMOIIBIO JH(depeHInaTbHbIX YpaBHEHUN

YMeHue ornepupoBaTth MNOHATUSIMH: Tpaduk QyHKIIMM, OOpaTHas
GbyHKIMSA, KOMOO3UIUS GYHKIUN, JUHEeHHas QyHKIUs, KBagpaTHYHas
byHKIIHS, panmoHanbHasg  (pyHKUMS, CTEeTeHHass  (QyHKUHS,
TPUTOHOMETpHUYeCKue (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢yHKUMU, TOKa3aTenpHas U JorapudMuueckas (yHKIMH;, yMEHHUE
CTPOUTH TpaUKU M3Yy4EHHBIX (PYHKUH, BBHIIOIHATH IPEOOPa30B aHUs
5 rpa¢ukoB (PyHKIMH, UCIIONB30BATh TpadUKKU AJIs U3Y4EHUsI TTPOLIECCOB
Y 3aBHCHMOCTEH, IPY PEIICHUH 33/1a4 U3 APYTUX YdeOHBIX IPEIMETOB
U 3a/a4 M3 pealbHOM JXU3HU; BBIpaXaTh (QOPMYyJIaMU 3aBHCHUMOCTH
MEXy BETHUYMHAMH; MCIIOJIh30BATh CBOMCTBA U rpaduKky (PyHKIMH 1151
pelIeHNs YpaBHEHUH, HEPaBEHCTB U 33/1a4 C ITapaMeTpaMu; H300paxkaTh
Ha KOOpDAMHATHOM IIOCKOCTH MHOXXECTBA pELICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JIOJH M YaCcTH, Ha IBUKEHUE, paboTy, CTOMMOCTb TOBApOB U
YCIIYT, HAJIOTH, 3a7ja4 U3 00JIaCTH yIpaBJIeHUS TNYHBIMUA U CEMEHHBIMU
(uHaHCaMM); COCTABJIATh BBIPAXKEHMs, ypaBHEHUs, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 3a7a4d, MCCIIENOBATh IOIY4EHHOE PELICHUE U
OLIEHUBATh IIPABIONOJOOHOCTh PE3YNbTAaTOB; YMEHHE MOAEIMPOBATH
peabHbIe CUTYallUH HA SA3bIKE MATEMATHUKH; COCTaBJIATH BBIPAKEHHS,
YPaBHEHUs, HEPABEHCTBA M HMX CUCTEMBl II0 YCIOBHUIO 3aJauH,
HCCIIEN0BaTh ITOCTPOCHHBIE MOJAEIM C MCIIOJIB30BAHUEM armapara

anreOpbl, UHTEPIPETUPOBATH OIYYEHHBIH pe3ybTaT

YMeHue omnepupoBaTh TOHATHSAMHU: CpelHee apu(METHYECKoe,
MeanaHa, HauboJblllee U HaMEHBIIEe 3HAUEHUs, pa3Max, JUCIepCus,
CTaHJAapPTHOE OTKIOHEHHME YHCIOBOrO Halbopa; yMEHUE H3BICKaTh,
7 MHTEPIPETUPOBATh HHPOPMALIUIO, TPEJCTABICHHYIO B TaOMUIAX, HA
auarpaMmax, rpa@ukax, OTpaXkarolllyl0 CBOWMCTBA peajbHBIX IPOLIECCOB
U SBICHUW; TPEICTaBIATh HHOOPMALMIO C TOMOUIBI Tabaul u

AauarpamMM; HCCICAOBATb CTATUCTHYCCKHMEC HOAHHBIC, B TOM YHUCIIC C
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OPUMEHEHHEM TpapUYecKUX METOJIOB U DJIEKTPOHHBIX CPEICTB;
rpaduuecKku UCClIe0BaTh COBMECTHBIE HAONIOJCHHS C TMOMOIIBIO

YarpaMM pacCenBaHMs U IMHEMHOU perpeccuu

YMeHue onepupoBaTh IOHATUSAMU: CIIydalHBIA ONBIT U CIYy4allHOE
COOBITHE, BEPOATHOCTb CIIy4ailHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOATHOCTh C MCIOJIb30BaHUEM TIpaUUECKUX METOJIOB; MPUMEHSTh
(hopMyIbl CIOXKEHHMS U YMHOXXEHHUSI BEPOATHOCTEH, GOpMyiTy MOJIHON
BEpOATHOCTH, Qopmyny bepHymimn, komMOuHaTopHble (AaKTel |
(GopMyIbl; OILIEHMBATh BEPOATHOCTH peEAbHBIX COOBITUIH; yMEHME
OIEpUPOBAaTh IOHATUAMU: CllydailiHas BEJIWYWHA, pAaclpencieHue
BEPOSATHOCTEHN, MATEMAaTUYECKOE OKUJIAHUE, IUCIIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIyJalHOW BENIUYMHBI, (YHKUMH pacHpelesieHus Hu
IJIOTHOCTH  PAaBHOMEPHOIO,  IIOKA3aTEJIBHOIO M HOPMAJIBHOIO
pacupeneleHnil; yMEHHE HCIIOJIb30BaTb CBOMCTBA M3Yy4CHHBIX
pacupeneneHuil U peleHns 3a/1a4; 3HAKOMCTBO C ITOHSTHUSIMU: 3aKOH
OOJIBIIMX 4YMCEN, METOAbl BBIOOPOYHBIX HCCIENOBAHUM; yMEHHE
OPUBOAUTE MPHUMEPHl MPOSABICHUS 3aKOHA OOJBIIMX YHUCEN B
OPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHSAX; YMEHHE OIEpHUpPOBATH
MOHATUSAMHU: COYETAaHWE, NEPECTAHOBKA, YHCIO COYETAHUH, YHUCIIO
nepecTaHoBOK; OMHOM HploTOHA; yMeHHe MpUMEHATh KOMOMHATOPHBIE
(GaKkThl W pacCyXICHHS Ul PELICHHUS 3a[a4; OLIEHUBATh BEPOSTHOCTH
pealbHbIX ~ COOBITUH; COCTAaBJSTH BEPOSITHOCTHYIO MOJENb H

MHTEPIPETUPOBATH OTYICHHBIH pe3yabTaT

YMeHne onepupoBarbh IOHATHSAMM: TOYKA, IIpsMas, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YyIva, IUIOCKUM yroil,
INBYITPAHHBIM Yroj, TPEXITPAHHBIA YIOJ, CKPELMBAIOLMECS IpsMBIE,
MIapaJuIeIbHOCTD U NMEPIEHIUKYISPHOCTD MPSMBIX U IJIOCKOCTEH, Yroi
MEXAY NPSAMBIMHU, YTOJ MEXKIY NPSIMON M INIOCKOCTBIO, YIOJ MEXKIY
9 IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKLY
MPSMBIMH, PAaCCTOSHHUE MEXKIY INUIOCKOCTSMM; YMEHHE HCIIOIb30BaTh
IpU pelieHUH 337a4 HM3ydeHHbIe (JAKThl W TEOPEMbI IJIAHWUMETPHY;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH
MaTE€MaTU4YECKue MOJENHU C MOMOIIBI0 I€OMETPUUYECKUX IIOHSATUHA HU

BCJIMYUH, pCHIaTb CBA3aHHBIC C HUMH ITPAKTUYCCKUC 3aaa9U
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YMeHHe onepupoBaTh MOHATUSIMU: ILIOMRAAb QUTYPBI, 00BEM (UTYDHI,
MHOTOTPaHHHK, TPABHIIbHBIF MHOTOTPAHHHUK, CCUCHUE MHOTOTPAHHHUKA,
Ky0, MapajulesienuIe/, npu3Ma, mupamMuaa, Gurypa U MOBEPXHOCTH
BpallicHHs, [HJIUHADP, KOHYC, 1ap, cdepa, mIom@as chepsl, MIOMRAIb
MOBEPXHOCTU MHUPAMKJIbI, TPU3MbI, KOHYCA, IUIUHIpPA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO  TTapaUIeCIHIIeIa, TUPAMUIBI, TTPU3MBbI, ITUITHH]IPA,
KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CCUCHUSI KOHYCA M I[UJIMH/IPA,
napajuieibHble OCH HJIM OCHOBAHHWIO, CEUCHHE IApa, IJIOCKOCTb,
Kacaromasicss cdepbl, MUIUHIPA, KOHYCA; YMCHHE CTPOUTH CCUCHHE
MHOTOTPaHHMKA, H300pa)kaTh MHOTOTPAHHUKH, QUTYPHI U TOBEPXHOCTH
BpalllcHUsI, WX CEYEHHUS, B TOM YHCIE C TOMOIIBIO 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE IIPUMEHSATh CBOWCTBA T€OMETPUYCCKUX (UTYD,
CaMOCTOSITEIBHO (DOPMYJIUPOBATh OMPEIACICHHUS H3ydaeMbIX QUTYD,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX W MPHU3HAKAX TCOMETPHUYESCKUX
¢uryp, 0OOCHOBBIBATh HJIM OINPOBEPraTh HX, YMEHUE MPOBOIUTH
Kraccupukanuoo ¢GUryp 1O PasTUYHBIM IPU3HAKAM, BBITIOIHSITH

H€O6X0}II/IMI)IG JOMMOJIHUTCIIBHBIC ITOCTPOCHU A
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YMeHue omnepupoBarh MOHSATHUSMHU: JBHKEHHE B IIPOCTPAHCTBE,
apaJiyIebHBIN TEPEHOC, CAMMETPHS Ha IIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue IMOA00US, TOAOOHBIE (UIYPHI; YMEHHUE
pacmo3HaBaTh paBHbBIE U MOA0OHBIC (QUTYPHI, B TOM YHCIIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIONB30BaTh TEOMETPHYECKHE OTHOIICHUS
NpHU pEIIeHUU 3a7a4y; HAXOJUTh T€OMETPUUYECKAE BEIUYMHBI (JITHHA,
yroi, TJoum@ab, O0bEM) MpU PElICHUU 33Jad M3 JAPYTHUX Yy4eOHBIX
MPEIMETOB U U3 PEATBHOM KU3HH; YMEHHE BBIUUCIISTh TCOMETPUUICCKUC
BEJIMYMHBI (JIMHA, YroJl, IUIOIRAIb, OO0BEM, IUIOIAIL TTOBEPXHOCTH),
UCIOJIB3Ysl M3ydeHHBbIC (GOPMYIBI M METOJbI, B TOM YHUCIIE: ILIONAIb
MOBEPXHOCTHU MU PAMHUIBI, TPU3MBI, KOHYCA, ITUIMHIIPA, ITIOIA L CQepHhI;
00BEM KyOa, MPSAMOYTOJIBLHOTO TapaUIeeuIIeIa, TUPAMUIbI, TTPU3MBI,
IUIMHApA, KOHYCa, INapa; YMEHUE HAaxOIUTh OTHOIICHHWE OO0BEMOB

0100HBIX uryp
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VYmMmenue OIICpHUpPOBATDH IIOHATHAMMU IMpAMOYIOJIbHaA CHCTEMaA
KOOpAWHAT, BECKTOP, KOOPAUHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa
BCKTOPOB, NPOU3BCACHUEC BCKTOPAa HA YHCJI0, PA3JIOKCHHUEC BCKTOPaA I10

0a3ucy, CKaJIpHOE NPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHHE, Yroil
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MCKOY BCKTOpaMU; YMCHHUEC HCIIOJIB30BATh BeKTOpHBII;’I n
KOOpI[I/IHaTHHﬁ MCTOJ IJIA PCIICHUSA ICOMCTPHUUYCCKHUX 3aldad U 3aJday

JPYrux y4eOHBIX MPEAMETOB

13

YMeHue BbBIOMpaTh MTOIXOSUMN METOA s peIIeHUs 3a]1auu;
IIOHMMAaHNWE 3HAYMMOCTM MATEMaTUKH B W3Y4YEHUHM MPUPOIHBIX H
OOILECTBEHHBIX IIPOLECCOB U SIBJIEHUH; YMEHHME pPAaCHO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTeMAaTUKU B MCKYCCTBE, YMEHME IPUBOAUTH
IIPUMEPbl MAaTEMaTUYECKUX OTKPBITUA POCCHUHMCKOM W MHUPOBOU

MaTeMaTU4eCKOM HAayKH
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HEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBIX HA EI'D
IHO MATEMATUKE

IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA
Kon
1 Uucna 1 BRIYMCIEHUS
1.1 Harypanbnbie u nensie yncna. [IpusHaku 1enMMOCTH HEIbIX YhCem
19 Pannonanpupie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpPOOH, MPOLIEHTHI,
' OeCKOHEYHbIE TePUOINYECcKe JpoOu
13 ApudMeTnUecKnii KOpeHb HATypaIbHOU cTereHu. [leficTBus ¢ apupMeTHIecKuMu
' KOpHSIMHU HaTypaJbHOW CTETIEHU
14 Crenenb ¢ wuensiM mokazareneM. CTemeHb € palUOHAIbHBIM IOKa3aTeseM.
' CBolicTBa CTENIEHU
15 CuHyc, KOCUHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHTeHC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. JlecaTHaHbIE M HaTypaJIbHBIC JJOTApHU (MBI
HetictButenbHble uucna. ApudMeTHUECKHe Omepaluud ¢ JIeHCTBUTEIHHBIMUA
1.7 yrcnamu. [TpubnamxEHHbIE BEIYMCIICHUS], IPABUIIA OKPYITICHU S, TPUKKIKA U OI[€HKa
pe3yJibTata BBIYMCIEHUMN
1.8 [IpeoOpazoBaHue BhIpAKEHHI
1.9 Kommekcusie uncia
2 YpaBHEHUs U HEpABEHCTBA
2.1 Llenble U 1poOHO-paLlMOHATbHbIE YpaBHEHUS
2.2 HppannonanbHbIe ypaBHECHHS
2.3 TpuronHomerpuieckue ypaBHEHUs
2.4 [TokaszarenbHble U JIorapu(MUUIECKUE YPaBHEHUS
2.5 Llenbie 1 poOHO-paIMOHATbHBIC HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazaTenbHble U JOrapu(MUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckue HepaBEHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUM U HEPABEHCTB
2.10 YpaBHEeHU s, HEPaBEHCTBA U CHCTEMBI C TapaMeTpaMu
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211 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. OmpeienTenb MaTpULIbI
3 OyHKIMU U TpaduKu
31 @Oyuxuus, crnocodbl 3ananus QyHKkuuu. I'paduk ¢yHkuuu. BzammHOo oOpaTHBIE
' ¢bynkuuu. Yétasie n Heu€THble QyHKuMU. [lepronuyeckue QyHKINT
OOGnactp ompeneneHuss U MHOXECTBO 3HaueHWi QyHkumu. Hymm dyakoun.
32 [Tpomexyrkn  3HaKomocTosHCTBA. IIpoMeXyrku MOHOTOHHOCTU  (DYHKIIMH.
' Maxkcumymbl ¥ MUHUMYMbl QyHKUMM. HanGonbliee u HauMeHbllee 3HauYEHHE
(GyHKIMH Ha TPOMEKYTKE
23 CrenenHas (yHKIUs C HaTypaJbHBIM W IIeNbIM TokazaTeneM. E€ cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHs N-O CTENEHH
3.4 Tpuronomerpuueckue GyHKIINHU, UX CBONCTBA U TpaduKu
3.5 [TokazarenbHas u jjorapudmudeckas QyHKIIMH, X CBOMCTBA U TpadrKu
36 Toukn paspeiBa. AcumnTorel rpadukoB ¢GyHkinuil. CBoiicTBa (yHKIWH,
' HEeIPEepbIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHUS ITOCIEI0BATEALHOCTEHN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccun. @opmyrna CI0XXKHBIX IPOLIEHTOB
4 Havana MaTemMaTHueckoro aHamansa
4.1 [Iponssoanas ¢pyHkuu. [Ipon3BoaHbIe AIeMEHTapHBIX QyHKIHI
[IlpuMeHeHre MPOU3BOMHOW K HCCIENOBAHHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HauOoblIero 1 HauMEHBIIETO 3HaueHus QyHKIUH Ha
OTpe3Ke
4.3 IlepBooOpasznas. Muterpan
5 MHoxecTBa U 10ruKa
5.1 MHoxecTBO, onepalnuy HaJl MHO>KecTBaMu. [{luarpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposTHOCT U cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunnaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ MJIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpaHHUKH
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7.4

Tena u MMOBCPXHOCTHU BPALICHH A

7.5

KoopanHatel 1 BEKTOpBI
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