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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaroruxcst 10 —11 knaccoB pa3paborana Ha ocHoBe DenepaibHOroO rocyaap-
CTBEHHOT'O 00pa30BaTeIbHOrO CTaHJAApTa CPEAHETo OOIIero oOpa3oBaHMs, C yué-
TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEABIBISAEMBIX K MAaTEMAaTHUYCCKOMY
00pa30BaHUIO, U TPAIULIUNA POCCUIMCKOTO OOpa3zoBaHus. Peanuzanus mporpamMmsl
oOecrieuynBaeT OBJIAJICHHUE KIIOYEBBIMU KOMIETEHIIMSIMHU, COCTABJISIOIIMMHA OCHOBY
JUTSL CAaMOPa3BUTHSI U HETIPEPHIBHOTO 00pa30BaHMSI, 1IEJIOCTHOCTh OOIIEKYJIbTYPHO-
T'0, JUYHOCTHOTO ¥ TI03HABATEIHLHOTO PAa3BUTHS TUIHOCTH 00YJIArOIITUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca reOMETpHH Ha YPOBHE CPEHET0 00I1ero oopaso-
BaHUsl OOYCIIOBJIEHA MPAKTUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U NPEAMET-
HBIX pE3yJbTaTOB OOYyUEHHsS I€OMETPUM B HAINpPABICHUU JUYHOCTHOTO PA3BUTHS
oOyuarouxcs, GopMUpoOBaHus PyHKIIMOHAIBHON MaTeMaTHYeCKONH IPaMOTHOCTH,
U3YYCHHUS JIPYTUX YYeOHBIX TUCHUIUIMH. PazBuTHe y 00ydaromuxcsi mpaBHIbHBIX
IPEJICTaBICHUNA O CYIIHOCTH M NPOHUCXOKIECHUH T€OMETPUUYECKUX aOCTpaKLIUH,
COOTHOUIEHUH PEAJIbHOTO M HJI€aJIbHOI0, XapaKTepe OTPaKEHUS] MaTeMaTUYECKOU
HAYKOM SIBIIGHUH U TIPOIECCOB PEATbHOTO MUPA, MECTE TEOMETPHUH B CHCTEME HayK
¥ POJIM MaTeMaTHYEeCKOTO MOJEITHPOBAHUS B HAYYHOM IO3HAHWU U B TPAKTHKE
criocoOCTBYeT (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCS, & TAKKE Ka-
YECTB MBIIIJICHUS, HEOOXOAMMBIX AJIs aAaNTalll B COBPEMEHHOM OOILIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oO1ero o0pa3zoBaHus, TaK Kak 00€CIeUnBAET BOZMOXHOCTbh U3YUEHUSI KaK JUCIH-
TUTMH €CTECTBEHHO-HAYYHOU HAMPABJICHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlormueckoe MblIIeHHE, (popMHUpyeMoOe MPU U3yUYeHUH O0O0ydarolMMuUCs Mo-
HATUIHBIX OCHOB I'€OMETPUH U MMOCTPOCHUHU LIETIOUKH JTOTUYECKUX YTBEPKICHUH B
X0/ PELICHUs] TEOMETPUUYECKUX 3a/1a4, YMEHHUE BbIIBUTaTh U ONpPOBEpPrarh rumio-
T€3bl HEMOCPEACTBEHHO HWCIONB3YIOTCS TPH PEIIeHWH 3aJad  eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AeSITeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHE €ro COIMalbHOro ObITHA, (opMa OTpa-
KEHHS OKPY’KAIOIIEro MUPA, YCIOBUE YCHENIHOTO TO3HAHMS W aKTUBHOTO TIPE00-
paszoBaHus JAeiicTBUTENbHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3amu
O00BbEeIUHAET pa3Hble BUABI yUeOHON U TPYJOBOU NEATEIBHOCTH, SIBISIETCS OJHUM
U3 NMpo(eccCHOHANIbHO BaXKHBIX KayeCTB, MOATOMY aKTyajibHa 3aj1ada GopMUpOBa-
HUS Yy 00ydaromuxcsi MPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBUIHOCTH 00pa3-



HOT'O MBIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKOU
JESATETLHOCTH 110 MHOTUM HaITPaBICHUSIM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0OydeHHs — 00IIe00pa3oBaTe/ibHOEC W OOIIECKYJbTYPHOE pPa3BUTHE O0Y-
Yaroumxcs yepe3 o0ecreyeHue BO3MOXKHOCTU MPHUOOPETEHHUS U UCIOJIb30BaHUS
CHUCTEMATUYCCKUX TEOMETPUUCCKUX 3HAHWUN M JCUCTBHH, CIICIHU(PUIHBIX TEOMET-
pHUH, BO3MOKHOCTH YCHEUTHOTO MPOAOJAKEHUSI 00pa30BaHUs MO CIEIUATBLHOCTSIM,
HE CBA3aHHBIM C MPUKJIATHBIM UCTIOJIB30BAHHEM T'€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE MpeHA3HAYEHA JJid 00y-
YarOU[UXCsl CPEIHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyJAHEHUN Ha
YpOBHE OCHOBHOTO 0011ero oopasoanusi. Takum oOpa3om, oOydaromuecs Ha Oa-
30BOM YPOBHE JIOJDKHBI OCBOMTH OOIME MAaTEMAaTUYECKUE YMCHHUS, CBSI3AHHBIC CO
crienuUKoil TeOMETPUN U HEOOXOAUMbIE VISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh U3YUYHTh reOMEeTpHIo 0osee riry0oko, ec-
JIY B JaJIbHEHMIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUECKUX 3HAHUSIX B MPO-
(dhecCUOHAIBHOU JIeSITeIbHOCTH.

JlocTuxeHue eI OCBOCHUS MPOrpaMMbl 00€CTICYUBACTCSl PEIICHUEM COOT-
BETCTBYIOIIUX 3a7ad. [IpuoputeTHpIMU 3aa4aMu OCBOEHUSI Kypca «I'eomeTpum»
Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISIOTCS:

e(popMHpOBaHME TIPEACTABICHUS O TEOMETPUM KaK YaCTU MUPOBOU KYJIbTYpbI
Y OCO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

«(hopMUpOBaHUE MPECTABICHUS O MHOTOTPAHHUKAX U TeJlaX BPAILICHUS Kak
O BOXHEUIIUX MATEMAaTHYECKUX MOJEISX, MO3BOJISIIONINX OMUCHIBATH U U3YyYaTh
pa3HbIe SIBICHUSI OKPYKAIOIIETO0 MHUPA;

e(popMHpOBaHNE YMEHUS paclO3HABATh HA YEPTEkKAX, MOJACIISIX U B p€abHOM
MHUpPE MHOTOTPAHHUKH W TeJla BPAICHMS;

*OBJIQJICHHE METOJaMH pEIICHUs 3aJad Ha TMOCTPOCHUS Ha H300paKeHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e(hOpMUPOBAHNE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSMH O MHOTO-
IpaHHHUKAaX M TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

¢OBJIJICHUE AJTOPUTMAMH PEIIEHUS OCHOBHBIX THIIOB 3aj1a4; (hOpMUPOBAHUE
YMEHUSI MPOBOJUTH HECJIOXKHBIE JOKA3aTEIbHBIC PACCYKICHUSI B XOJI€ PEIICHUS
CTEPEOMETPUIECKHUX 3324 1 33J1a4 C MPAKTHYECKUM COJICPKAHUEM;

ePa3BUTHE MHTEUICKTYyaJIbHBIX U TBOPYECKUX CIMOCOOHOCTEHM OOydaromuxcs,
MO3HABATEILHONW aKTUBHOCTH, MCCJIEAOBATEIbCKUX YMEHUN, KPUTUUYHOCTHU MBIIII-
JICHUS;

e(hopMupoBaHre (PYHKIIMOHAITHHOW TPAMOTHOCTH, PEICBAHTHOW T€OMETPUH:
YMEHUE Pacro3HaBaTh MPOSBICHUS TE€OMETPUUECKUX TOHSTHI, OOBEKTOB U 3aKO-
HOMEPHOCTEH B peajbHBIX )KM3HEHHBIX CUTYalMsIX W MPU U3YICHUH IPYTUX ydeo-



HBIX TMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hopMynupo-
BaTh MX Ha S3bIKE T€OMETPUHU U CO3/1aBaThb T'€OMETPUUYECKHUE MOJEIH, IPUMEHITh
OCBOCHHBII T€OMETPUYECKUI almapar AJsl peleHus] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH ITOJyUYECHHBIE PE3YyJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYAJIE €T0 U3YUYECHUS 33]1a4, PEIIaeMbIX HA YPOBHE UHTYUTUBHO-
ro MO3HAHUS, U OMPEAeTIEHHBIM 00pa30M OpraHM30BaHHAs padOTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO MBIILICHUS, CTUMY-
JUPYET NMPOTEKAaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaTbHEUILIEMY U3Y-
YEHUIO MPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
y4aluxcs B Kypce CTepeoMeTpUr MPOBOAUTCS 3a CUYET PELICHMs 3a1ad Ha co3Ja-
HUE MPOCTPAHCTBEHHBIX 00pPa30B U 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3a MPOBOAUTCS C ONMOPOM HAa HATIISTHOCTH, a ONEPUPO-
BaHHE 00pa3oM — B YCIIOBHUSX OTBJICUEHHS OT HATJSAHOCTH, MBICIEHHOTO U3MEHE-
HUS €70 UCXOHOIO COJEpKAHUSA.

OcHoBHbIE copepikarelibHble TuHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHuororpanHukn», «lIpsiMbIe U IITIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensercs He TOJbKO M0 COAEpKATeNIbHbIM JIMHUSAM, HO U 110 ToAaM o0yde-
HUS Ha YPOBHE CPEIHETo 00111ero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOECHUS paboyeil mporpaMmbl, pacrpeaeEHHbIM 0 ToJlaM O0y4eHUsl, CTPYKTY-
PUPOBAHO TaKUM 00pa3zoM, YTOOBI OBJIAJICHUE T€OMETPUYECKUMU TOHITUSIMU U Ha-
BBIKAMHU OCYUIECTBJISJIOCH MOCJIENIOBATEIbHO M MOCTYHATENbHO, C COOJIIO/IEHUEM
IPUHLINIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HaHMS BKJIIOYAIMCh B OOLIYIO CHC-
TEMY T€OMETPUYECKUX MPEJICTABICHUN 00yJarouuXxcs, paciupss U yrayonss e€,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yueHue reomerpun oTBoauTCs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaenio B 11 knacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATHUS cTepeoMeTpur. Touka, npsimMas, IIOCKOCTh, TPOCTPAHCT-
BO. [loHsATHE 00 aKCHMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: aKCUOMBI CTEPEO-
METPHUHU U CIEACTBUS U3 HUX.

B3auMHoe pacrosokeHrue MpsMbIX B MPOCTPAHCTBE: MEpeceKarolmuecs, na-
pajuieNibHbIe U CKpeIMBaroIuecs: npsamelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSIMBIE B MPOCTPAHCTBE; MAPAIIIENbHOCTh
TPEX MPAMBIX; NAPATIIEIBHOCTh MPSAMOUN U IJIOCKOCTU. YTIIbI C COHAIIPABICHHBIMU
CTOpPOHAMH; YTOJI MEXIYy MPSAMBIMH B MpOCTpaHCTBE. llapamienbHOCTh IMIIOCKO-
CTEW: TMapaJUIeNbHbIE IIOCKOCTH; CBOMCTBA MapajuieNbHBIX ILIOCKOocTer. IIpo-
CTeHIIe MPOCTPAaHCTBEHHbIE (DUTYyphl HA IUIOCKOCTHU: TE€Tpa’rAp, KyO, mapasiene-
ITUAIEN; IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajUieIbHble U NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPICHANKYISIPHOCTH MPSIMOM U TIOCKOCTH, T€OpeMa O MpsIMOIl NepreH IH-
KYJISIPHOH IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEKY IPSIMOM U IIIOCKOCTHIO;
JBYTPAaHHBII YIroJI, JUHEHHBIA Yroa JIBYrpaHHOro yria. IleprneHaukynsp U Ha-
KJIOHHBIE: PACCTOSIHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O IIOC-
KOCTH, MPOEKIUs (PUTYPHI HA TNIOCKOCTh. [lepneHuKyIapHOCTh TIOCKOCTEN: MpH-
3HAK NEPIECHANKYISPHOCTH ABYX IJIOCKOCTEM. TeopeMa 0 TpEX MeprneHauKyJIspax.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJIHasl MOBEPXHOCTh npu3Mbl. [lapannenenunesn, NpsSAMOYTOJIbHBIA Mapaiieaenu-
nea U ero cpoiictBa. [lupamuaa: N-yroiapHas nmupamMuja, rpaHd U OCHOBaHUE IH-
pamMubl; OOKOBasi M TMOJHAs TOBEPXHOCTh MUPAMUBI, MMPAaBUIIbHAS U yCEUEHHAs
nupaMmuia. DJIEMEHThI MPU3MbI U TiUpaMuibl. [IpaBuabHbIE MHOTOTPAHHUKH: TO-
HATHE TPAaBUWJIBHOTO MHOTOTPAHHUKA; MPaBUJIbHAS ITPU3Ma U MpaBUIbHAs TUPaAMHU-
1a; paBUJIbHAS TPEYTOIbHAS TMpaMuUa U MPaBUIBHBIN TeTpadap; Kyo. [Ipencras-
JIEHHWE O MPAaBWIbHBIX MHOTOTPaHHUKAaX: OKTajJp, AoJAeKa’ap U ukocarap. Ceue-
HUS IPU3MBI U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUaX, Mapajijieienurenax, mpaBuiib-
HBIX MHOTOTpaHHUKAaX.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lmo-
a1 OOKOBON MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IIIOIIATh
OCHOBaHMI, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi mpu3Msl. [lnomans 0oko-
BOW MOBEPXHOCTU M MOBEPXHOCTU MPABWIBHOW MUPAMUJBI, TEOPEMA O IUIOIIATU
yceu€HHOU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TomoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHA T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[Munuaapuyeckas TOBEPXHOCTh, 00pa3yrouue MUINHAPUYECKON MOBEPXHO-
CTH, OChb UWJIMHAPUYECKOW MOBEpXHOCTH. LlunuHap: ocHOBaHMA M OOKOBas MoO-
BEPXHOCTb, 00pa3yrolas U OCh; IJIOMAAs OOKOBOW U MOJHON OBEPXHOCTH.

KoHnueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpILIMHA KOHNYeCKOW nmoBepXxHOCTH. KoHyC: 0OCHOBaHuE U BeplIMHA, 00pa3yromiast
M OCh; TUIONIA b OOKOBOW M MOJIHOM IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yro-
M€ U BBICOTA; OCHOBAHMS M OOKOBasl IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, TMaMeTp; IIoMaas MOBEpXHOCTH cheprl. B3a-
UMHOE€ pacrojioxeHue ceppl W IUIOCKOCTH; KacaTelbHasi IUIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHue Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEépTka uiMHIpa 1 KOHYycA.

KomOunauu ten BpallleHHs] 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBIN 0KOJI0 cepsl; chepa, BNUCaHHAS B MHOTOTPAHHMK, WM TEJIO BPALEHUSI.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Mapajuieienuiiesia u cieacTBusa u3 He€. OO0bEM HUIMHIPA, KOHY-
ca. O6BEM mapa u miomaas chepsl.

[TonoGHbie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOIIAISIMU I0-
BEpXHOCTEW, 00bEMAMH MOJOOHBIX TEII.

Ceuenus mumHIpa (MapajIebHO U TIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (MmapasuieJIbHOE OCHOBAHHIO M MPOXOALIEE YEPE3 BEPIIMHY ), CEUEHUS 11apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemienne 3agay, CBs3aHHBIX C IMPUMEHE-
HUEM MPaBUJI JEUCTBUM C BeKTOpamu. [IpsmoyronbHas cucrema KOOpJAWHAT B IPO-
ctpancTBe. KoopaunHatel BekTopa. [IpocTeiimme 3anaun B KOOpAUHATax. YTroma Me-
K1y BekTopamu. CKansipHOE NPOU3BEACHUE BEKTOPOB. BhIuncieHre yriioB Mexay
OPSIMBIMA UM TUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIN METOJA MPHU PEIICHUH TeO-
METPUYECKHUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOTO mpeamera «Ma-
TEMATHUKa» XapaKTEePU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIIMU O0YYaIOIIEerocsl Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOrO OOIECTBA, MPEACTABICHUEM O MaTeMaTH-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYpP, SBICHUMU, MPOIEIYP
IpaKJIaHCKOTO 0011ecTBa (BRIOOPHI, OIIPOCHI U TP.), YMEHHUEM B3aUMOJICHCTBOBATH
C COITMAIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSAMHU U Ha3HAYCHUECM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHMUSI, 3TUUYECKOTO MOBEJCHHUS, CBA3aHHOTO C MpPAKTHUYE-
CKHM NPUMEHEHHEM JOCTWKEHUN HAYyKU U JEATEIbHOCThIO YUEHOT0; OCO3HAHUEM
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PCIICHHH, PacCyXJICHHH; BOCIIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIleKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B UHTE-
pecax 30poBOTO U 0e30macHOro oOpasa JKM3HHM, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO (3I0POBOE NMHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OT-
JpIXa, peryjsipHasi (pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe BocnnuraHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznu4HbBIM cepam IpodecCHOHATBFHON ACSITEIBHOCTH, CBSI3aHHBIM C MaTeMaTH-
KOM U e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaan3oBbIBaTh COOCTBEHHBIE KM3HEHHBIC IJIaHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO HA TPO-



TSYKEHUU BCEU )KM3HM; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU MTPaKTHYe-
CKHX 3aJ]a4 MaTEMaTUYECKOI HAITPaBJIE€HHOCTH.

IKo0JIOrH4YecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTHYECKON KYJIbTYPhI, TOHUMAaHUEM BJIIUSHHS CO-
IUATBHO-D)KOHOMUYECKUX TMPOIIECCOB Ha COCTOSHUE MPUPOJHOM M COLMAIBLHOMU
Cpe/bl, OCOZHAHUEM TJI00ATBHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM; OpUEHTa-
el Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIsl pelIeHus 3a7a4 B 001aCTH OK-
pyXawuen cpeibl, INIAHUPOBAHUS MOCTYNKOB U OLIEHKA MX BO3MOXKHBIX MOCIEI-
CTBUU JIJIs1 OKPYKAIOIIEH CPEIBI.

I{leHHOCTH HAYYHOI0 NTO3HAHMS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH, MIOHUMAHUEM MaTeMaTHh4e-
CKOM HayKH Kak c(epbl YeIOBEUYECKON JACATEILHOCTH, ITANOB €€ pa3BUTUS M 3HA-
YUMOCTH JJIsl Pa3BUTUS ITUBUJIM3AIMN; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKU U MaTe-
MaTUYECKOMN KyJIbTYPOH KaK CPEJCTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIIECTB-
JSITh TMIPOEKTHYIO U UCCIIEIOBATENIBCKYIO JEATEIbHOCTh UHANBUYATIBHO U B TPYII-
Iie.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro MpeameTa
«Marematnka» XapaKTepU3YIOTCSI OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEIb-
HBIMU OelicmBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHHIMU OeUCMBUAMU, YHUBED-
CATILHBIMU Pe2YTISIMUBHLIMU OeliICMBUIMU.

1) Vuusepcanvuvie noznasamensusle oeticmeus, obecneuusarom hopmupo-
8anue 6A308bIX KOZHUMUBHBIX NPOYECCco8 00yuaroumuxcs (0ceoeHue mMemooos no-
SHAHUS OKPYHCAIOULe20 MUPA, NPUMEHEHUE NO2UYECKUX, UCCIe008aAMEeNbCKUX One-
payuil, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble jornueckune geicTBus:

e  BBISBISITh M XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKU MaTe-
MaTUYECKUX OOBEKTOB, TOHATHI, OTHOIICHUN MEXIy MOHSTHIMU; (Pop-
MYJIMPOBATh OMPEEICHUS MOHATHI, YCTaHABIUBATh CYIIECTBEHHBIN MPHU-
3HAK KJjaccu(UKalMi, OCHOBaHUS JJi1 OOOOIIEHUS] U CpaBHEHUS, KpUTE-
pUU TIPOBOJUMOTO aHAJIN3A,;

. BOCIIPHHUMATh, (HOPMYIUPOBATh M TPEOOPa30BHIBATH CYXKIIe-
HUS: YTBEPJUTEIbHBIC U OTPUIATEIbHBIC, CIUHUYHBIC, YACTHBIC W O0IINE;
YCIIOBHEBIC;

e  BBIABIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H WU
npoTUBOpeYrs B (DaKTax, JaHHBIX, HAOTIOJACHUSX U YTBEPKICHUSIX; TIPE]I-
Jarath KpUTEPUH JUTsI BBISIBJICHHS 3aKOHOMEPHOCTEH U MTPOTUBOPEUMIA;



e  JIeNaTh BBIBOJBI C HMCIOJb30BAaHHUEM 3aKOHOB JIOTHKH, ICTYK-
TUBHBIX ¥ MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUSHUH TI0 aHAJIOTHH;

e  TIPOBOJIUTH CAMOCTOSTEIHHO JOKAa3aTeIhCTBA MaTEMaTHYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CY-
KICHUS Y BBIBOJIBI;

e  BBIOMpaTh cioco0 pemieHUs ydeOHOM 3amaun (CpaBHHUBATH He-
CKOJIbKO BapHaHTOB pEIIeHUs, BHIOWpaTh Hanbosee MOAXOIAIINN C yué-
TOM CaMOCTOSTENILHO BBIJIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e  WCIOJIB30BaTh BOMPOCHI KAaK HCCIICIOBATEIHCKUA WHCTPYMEHT
MO3HaHUS, (POpPMYyIUPOBATH BOMPOCH], (UKCUPYIOIMIUE MPOTUBOPEUHE,
npo0seMy, yCTaHaBIMBAaTh UCKOMOE M JIaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO TO3UIMIO0, MHEHUE;

e  TIPOBOJIUTH CAMOCTOSTEIHHO CIUIAHWPOBAHHBIM SKCIICPUMEHT,
WCCJICIOBAHNE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO O0b-
€KTa, SBJICHUS, MPOIIECCA, BBISBICHHUIO 3aBUCUMOCTEH MEXITy 00BEKTaMH,
SIBJICHUSIMH, TTPOIIECCaMU;

e CaMOCTOATENHHO (OPMYITUPOBATH OOOOIIEHNUS U BHIBOBI 10 pe-
3yJbTaTaM TMPOBEAEHHOTO HAOJIOICHUS, WCCIICOBAHUS, OICHUBATH JIOC-
TOBEPHOCTH MOTYUEHHBIX PE3YJIBTATOB, BEIBOJOB M 000OIICHUH;

e  TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IpPOILIecca, a TAKKE BbI-
JIBUTATh TIPEINOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora c nunpopmanueii:

. BBISIBJISITH  I€UUUTHl MH(OPMALIMK, JAHHBIX, HEOOXOIUMBIX
JUTSI OTBETA Ha BOIIPOC U JUTSl PEIICHUS 3a/1a4H;

e  BbIOWpaTh WH(OPMAIUIO W3 HMCTOYHUKOB PA3TUYHBIX THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M GOPM MIPEACTABICHMS;

e  CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEIACTABIATH €€ B pa3iny-
HBIX (hopMax, WIUTFOCTPUPOBATH I'papUUecKH;

e  OIICHMBATh HANEKHOCTH HWH(OOpPMAIUK 1O CaAMOCTOSITEIHHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Ynusepcanvrvie KoMMyHUKamuehble oeticmeusi, 00ecneyusarom c@hopmiu-
POBAHHOCMb COYUATILHBIX HABLIKOG 00)UAIOUUXCA.
OO0menne:

e  BOCHPHHHUMATH U (POPMYIHUPOBATH CYXKJEHUS B COOTBETCTBHUH C

YCIIOBUSIMU U TEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO



TOYKY 3pCHHsSI B YCTHBIX M MHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS IO
XOJly peIieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

e B Xome 0OCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX-
JaeMOW TEeMBbI, TIPOOJIEMBI, pelaeMol 3aJauu, BBHICKA3bIBaTh WJIEH, Halle-
JICHHBIE Ha TIOMCK PEIICHHUS;, COTIOCTABIISITH CBOM CY)KIICHUS C CYXKICHUSIMH
JIPYTUX YYaCTHUKOB JMAjora, 0OHAPYKUBATh Pa3IMUNe M CXOJCTBO TIO3HU-
1uii; B KOppekTHOU dopme GopMyInpoBaTh pa3HOTIACHS, CBOM BO3paxKe-
HUS;

e  TMPEACTABIATh PE3yJbTaThl PEIICHUS 3aladyH, SKCIICPUMEHTA,
WCCJICIOBAHMsI, TTPOEKTA; CaMOCTOSATEIBHO BHIOMpaTh (popMar BHICTYILIE-
HUS C yU4ETOM 3374 MPE3CHTAIIMN ¥ OCOOCHHOCTEH ayTUTOPHH.

CorpyaHnuyecTBo:

e  TIOHMMATh U UCTOJIH30BATh MPEUMYIIECTBA KOMAHIHON U UHIH-
BUJIyaJIbHOU PaOOThI MPHU PEIICHUH y4eOHBIX 3aJiay; MPUHUMATh 11eJIb CO-
BMECTHOMW NIESITEIIEHOCTH, INIAHUPOBATh OPTAaHU3AIIUI0 COBMECTHOW pabo-
ThI, PaclpeaesaTh BHABI paOOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

. y4acTBOBaTh B IPyNmoBbIX (popmax padoTsl (00CyKaeHus, 00-
MEH MHEHUH, «MO3TOBBIE IITYPMbD» U HHBIE); BHIMOIHATH CBOIO YacTh pa-
OO0THI U KOOPAMHHUPOBATH CBOM JACHCTBHUS C JAPYTHMMH WICHAMH KOMAaHJIBI;
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vuusepcanvnvie pezyriamuenvie oeiicmsus, obecneuusarom Gopmuposa-
HUEe CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

e  COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIO-
co0 pemIeHnst ¢ YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXK-
HOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C yUé-
TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb:

e  BJAJCTh HABBIKAMH ITO3HABATEIBHON PEICKCHH KaK OCO3HAHUS
COBEPIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yibTa-
Ta PEIICHUS] MAaTeMAaTHYECKOU 3a/1a4u;

e  TPEIBHUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU pe-
IIICHUM 3a/1a4d, BHOCUTh KOPPEKTUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWJICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;



. OLICHHMBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBHUIM, OOBsIC-
HATH PUYMHBI JOCTH)KEHUS WM HEAOCTHXKEHUS PE3YyJIbTAaTOB JEATENbHO-
CTH, HAaXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[TpuMeHATh aKCUOMBI CTEPEOMETPUHN U CIIEACTBUS U3 HUX MPHU PELICHUU Ieo-
METPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTs B3aMMHOE paclojiOKEHUE MPSAMBIX U TUIOCKOCTEN B MPO-
CTPaHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYIPAHHOIO YIJa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OmneprpoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBI U HEBBIMYKJIbI MHO-
rOrpaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, PABUIIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (IUpamMujaa; mpusma, mps-
MOYTOJIbHBIN Napajlieenunesn, Kyo).

KnaccuduimpoBat MHOTOIpaHHUKH, BBIOMpPasi OCHOBAHUS AJis Kiaccupuka-
U (BBITYKJIBIE M HEBBITYKJIbIE MHOTOTPAHHUKH; MPAaBUIbHBIE MHOTOTPaHHUKHU;
psIMblE M HAKJIIOHHBIE TPU3MBI, TTapaJUICIICIUIIE IbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ce4eHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOC-
HBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUI CBEPXY,
COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJAEHUE TEOMETPUUYECKUX BEJIIMUMH 10 00pas3lam uiu
aIrOpUTMaM, MPUMEHSSI U3BECTHBIE aHATMTHYECKUE METO/bI MPU PEIIEHUH CTaH-
JApTHBIX MaTeMAaTUYECKUX 3a]la4 Ha BBIYMCIIEHUE PACCTOSHUNA MEXIy IBYMs TOY-
KaMH, OT TOYKH JI0 NPSAMOMN, OT TOUYKH J0 MIJIOCKOCTH, MEXAY CKPELIMBAIOIIIMHUCS
PSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIIMYUH M0 00pa3iam Uiu
aIrOpUT™MaM, MPUMEHSSI W3BECTHBIE aHATUTHUYECKHE METO/bl MPU PEIICHUH CTaH-
JApTHBIX MAaTeMaTHYECKUX 3a/ad Ha BBIYMCIIEHHE YIJIOB MEXAY CKpPELIMBAOIIM-
MUCS TPSIMBIMH, MEXAY NPSIMON M IJIOCKOCTBIO, MEXKIY IIJIOCKOCTSIMH, JBYTPaH-
HBIX yTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMUa) ¢ MPUMEHEHHEM (DOPMYIT; BEIYUCISATh COOTHOIIEHUSI MEXKIY IUIOIIA s~
MU TOBEPXHOCTEHN, 00BEMaMU NTOT00OHBIX MHOTOI'PAHHUKOB.

OnepupoBarh MOHATUSAMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IIJIOC-
KOCTb CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (QUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIUMIO O TMPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha UYepTekax U pHU-
CYHKaXx.

[TpumensaTh reoMerpuueckrue (akThl sl PEIICHUs CTEPEOMETPUUECKUX 3a-
Ja4, MPEATOIaralolMX HECKOJBKO LIAaroB PEIICHMS, €CIIN YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KHU3-
HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peEajbHbIC
CUTYallUM U MPUMEHATh U3yYEHHBIE TIOHSTHS B MPOLIECCE NMOUCKA PELICHUS] MaTe-
MaTHYECKH CPOPMYIUPOBAHHOU MPOOIEMBI, MOJEIMPOBATh PEAJbHbIE CUTYalUU
HAa SI3bIKE€ T€OMETPHH, UCCIIEIOBATH IIOCTPOCHHBIE MOJEIH C UCIIOJIb30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEM, almapara ajareOpbl; pemarb NpakTUYECKHe 3a-
JTa4M, CBSI3aHHBIE C HAXO0XKICHHUEM I€OMETPUYECKUX BEJTMYMH.

11 KITIACC

OnepupoBaTh NOHATHAMU: IWIHMHAPUIECKAs TTOBEPXHOCTh, 00pa3yIoIue 1u-
JUHAPUYECKONW TOBEPXHOCTH; IWJIMHIP; KOHHYECKasi MOBEPXHOCTh, 00pasyroiue
KOHHYECKON TOBEPXHOCTH, KOHYC; chepuuecKkas MoBEepXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Boraucisate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH TEJ BpallleHUs, TeOMETpHYe-
CKUX TeJI C TpUMEHEeHuEM (Hopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIUCAHHBIN B cepy U ONHCaH-
HBII 0KO0JI0 cpepbl; cepa, BMcaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS.

BeIuncnaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEH W 00BEMaMU
MOO0HBIX TE.



N300pakath u3ydaempie (PUTYpHl OT PYKH M C IPUMEHEHUEM MPOCTHIX Yep-
TEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, MHTEPHPETUPOBATh U MPEoOpa3oBbIBaTh MHMOPMAIIMIO O MPO-
CTPAHCTBEHHBIX T€OMETPUUIECKUX (DUTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PHU-
CyHKax.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh NEUCTBUSA CIIOXKEHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB M YMHO-
YKEHUSI BEKTOpa Ha YKCIIO0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ MEXIY BEKTO-
pamu, CKaISIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIEC BEK-
TOPBI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKaIIIPHOE MPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUIU-
HEApHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpuMeHsaTh TeOMeTpUYECKUE (PaKThl JJIsI PEIICHUS CTEPEOMETPUYECKUX 3a-
Jlad, MPENoJararouMx HECKOJIbKO IIaroB PEIIEHUs, €CIU YCIOBUS NMPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaun Ha AOKA3aTEIbCTBO MAaTEMAaTUYECKUX OTHOIICHUWA U HAXOX-
JICHUE TeOMETPUYECKUX BEJIMYMH MO 00pas3liaM WIM aJlfOpUTMaM, IPUMEHSS U3-
BECTHBIC METO/IbI IIPH PELICHUN CTAaHAAPTHBIX MAaTEMAaTUUECKHUX 3aa4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTH TPUMEPHI MATEMATUUYECKUX 3AKOHOMEPHOCTEN B MPUPOJIE U KU 3-
HU, paclOo3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalluu Y MPUMEHSITh U3YYEHHBIC MOHATHS B IPOLIECCE MOUCKA PEUICHUS] MaTe-
MaTHYECKU CPOPMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEAIbHBIC CUTYyaIluu
Ha S13bIKE TEOMETPUHM, UCCIICAOBATh IMTOCTPOECHHBIE MOJIEIIA C UCIIOJIb30BAHUEM T'€O-
METPUYECKUX TOHSATHUN M TEOpeM, almapara aareOphl; penarh MpakTUYECKue 3a-
Jlayd, CBSI3aHHBIC C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJTUYMUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
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n NporpamMMmel 0 ble padoThI ue padoThl
pecypcbl
BEelce B bu6nmoreka [IOK
1 A 10 https://m.edsoo.ru/1c209
CTEPEOMETPHIO
e37
[Ipsimbie 1 mIOCKO-
CTH B IPOCTPAHCT-
Be bu6nuoreka [IOK
2 i 12 1 https://m.edsoo.ru/1c209
[TapannensHOCTH 037
MPSIMBIX U o
IJIOCKOCTEM
[IepnienaukynspHo bubmuorexa [HOK
3 CTh IIPSAMBIX U 12 https://m.edso00.ru/1c209
IUIOCKOCTEN e37
Vel Mexay npsi- bubmuorexa [JOK
4 MBIMH U TIOCKO- 10 1 https://m.edso00.ru/1c209
CTSIMH e37
bubnnoreka IIOK
5 MHororpaHHUKH 11 1 https://m.edso00.ru/1c209
e37
N bubmmorexa [JOK
06
6 DEMBL 9 1 https://m.edsoo.ru/1c209
MHOTOTPaHHUKOB
e37
IToBTOpEHME: ceue- bubnmnorexka HOK
7 HUS, PAaCCTOSIHUS U 4 1 https://m.edsoo.ru/1c209
YIJIBI e37
OBILIEE KOJIMYECTBO
YACOB I10 ITPO- 68 5 0
I'PAMME



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

11 KJIACC

N HaumenoBann KosaudecTBo yacoB DJIeKTPOHHbIE
" e pa3ieoB H (undposbie)
n/ Bcer Konrpoabsnsl  IIpakTHyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypcsl
bu6nmmoreka [IOK
1 Tena BpameHus 12 https://m.edsoo.ru/1c209e3
7
bu6nmoreka [IOK
2 OO6BEMBI TET ) 1 https://m.edsoo.ru/1c209e3
7
BexTops! 1 xo- bubnunoreka [JOK
3 OpJIMHATHI B 10 1 https://m.edsoo.ru/1c209e3
IPOCTPAHCTBE 7
IToBTOpEHME,
R, bubmuorexa [IOK
4 ’ 7 1 https://m.edsoo.ru/1c209e3
CUCTEMAaTH3aIH 7
s 3HAaHUU B
OBIIEE KOJIMYE-
CTBO YACOB 1O 34 3 0

[TPOTPAMME



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
JATA
Ne ni/m Tema ypoka Komiec Io ITo
mia
TBO paxry
4acos y
OcHOBHBIE IIOHATHA CTEPEOMETPUU: TOUKA, IIPAMAs,
1 IUIOCKOCTB, TPOCTpaHCTBO. [IpaBuia n3o0paxeHus Ha 1
pHUCYHKaxX: N300pakeHMsI IIIOCKOCTEH, apasuleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA
5 [TonsiTHst: mepecekaronecs MIOCKOCTH, IIEPeCceKaro- 1
myecs npsiMasi 1 INIOCKOCTh
3 [TonATHs: nepecekaromuecs MI0CKOCTH, IIEpeceKaro- 1
nyecs npsiMasi ¥ IiIoCcKocThb
3HAaKOMCTBO C MHOTOI'paHHUKaMH, H300pa’keHHe MHO-
4 TOTPAHHUKOB Ha PUCYHKAaX, Ha IPOEKLIMOHHBIX YepTe- 1
xKax
5 HauanbHble cBeieHus 0 Ky0e U mupaMuze, ux pa3BeépT- 1
KU 1 Mozienu. CeueHusi MHOTOTPAaHHHUKOB
6 HavanbHble cBenieHus o Kyoe U nupamue, X pa3BepT- 1
KU 1 Mojienu. CeueHuss MHOTOTPAaHHUKOB
7 [TonsiTHE 006 AKCMOMATHUYECKOM OCTPOSHUU CTEPEO- 1
METPUU: AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX
3 [TonsiTHE 006 AKCMOMATHYECKOM MOCTPOSHUH CTEPEO- 1
METPHUHN: aKCHOMBI CTEPEOMETPUH U CIIEICTBHUS U3 HUX
9 [TonsiTHe 06 akCOMaTUYECKOM IIOCTPOEHUHU CTEPEO- 1
METPUU: aKCUOMBI CTEPEOMETPUH U CIIEJCTBHUS U3 HUX
10 [TonsiTHE 006 AKCMOMATHYECKOM OCTPOSHUH CTEPEO- 1
METPUU: aKCUOMBI CTEPEOMETPUH U CIIEJCTBHUS U3 HUX
B3aumHoe pacnonoxeHue NpsMbeIX B IPOCTPAHCTBE:
11 NIEPECEKAIOIINECS, TApAJIEIbHBIE U CKPEIUBAIOLINECS 1
psIMbIE
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCT-
12 Be: NapaJuleJbHbIE MPsIMbIE B IPOCTPAHCTBE; Mapai- 1
JIEIBHOCTB TPEX MPSIMBIX
13 [TapaeapHOCTB NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCT- 1
Be: [lapamienbHOCTh MPSAMOM U INIOCKOCTH
14 VYTIIBI € COHANpPaBIECHHBIMU CTOPOHAMU 1
15 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE 1
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE 1
17 [TapayieapHOCTB TUIOCKOCTEN: MapajlIeIbHbIE 1

IIJIOCKOCTH




18 CBolicTBa napajuieIbHbIX INIOCKOCTEN 1

19 [Ipocreiimme MpocTpaHCTBEHHBIC (PUTYPHI HA TUIOCKO- 1
CTH: TETpa’Ip, KyO, mapasuienenuresn

20 [TocTpoenue ceueHuit 1

21 [locTpoenue ceuenumii 1
KoHntposnbHas pabota o teme "[IpsMbie U IIOCKOCTH B

22 npocTtpascTse. [lapamieabHOCTh NPSMBIX U 1
IJIOCKOCTER"

23 [IeprieHIUKYJIAPHOCTD MPSIMOU U IUVIOCKOCTH: IIEPIICH- 1
JUKYJIIPHBIC IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U NEPIEHIUKYIISAPHBIE K IJI0C- 1
KOCTH

o5 IIpsimble napasuieabHbIe U NEPIEHANKYIIIPHBIE K IUIOC- 1
KOCTH

26 [Ipu3Hak nepneHIMKyISIPHOCTH MPSMON U IUIOCKOCTH 1

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH 1

28 Teopema o0 psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

29 Teopema o TpsAMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH 1

30 Teopema o0 psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

31 [lepnieniuKysip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOUYKU 1
J10 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH

32 [leprieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU 1
JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM J0 INIOCKOCTH

33 [lepnieHiuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKU 1
J10 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 INIOCKOCTH

34 [lepnieHiuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOUKU 1
J10 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH

35 VYTIIBI B IPOCTPAHCTBE: YIoJl MEKIY IPSIMON U TUIOCKO- 1
CTBIO

36 JIByrpaHHBIN YToJI, JIMHEHHBIN YTOJ ABYTPAHHOTO yTiia 1

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia 1

38 [TeprieHAUKYIAPHOCTD MJIOCKOCTEMN: MPU3HAK MEPIIEH- 1
JUKYJIIPHOCTHU ABYX IUIOCKOCTEN

39 [lepneHaUKyYISIPHOCTD MIJIOCKOCTEN: IPU3HAK MEPIICH- 1
TUKYISPHOCTHU ABYX INIOCKOCTEN

40 [lepneHIMKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK TIEPIICH- 1
JUKYJIIPHOCTHU ABYX INIOCKOCTEN

41 Teopema 0 TpEX nepHeHANKYIApax 1

42 Teopema o TpEX nepHeHANKYIIApax 1

43 Teopema o Tpéx nepneHaANKyIsIpax 1

m KonTponbhas pabota no remam "lleprneHaANKyISspHOCTH 1

IPSIMBIX U IJI0cKOcTeR" 1 "YTIIbI MEXIY NPSIMBIMU U




IocKocTIMu"

ITousTue MHOI'OrpaHHMKa, OCHOBHBIC 3JICMCHTBI MHOI'O-

45 TPaHHUKA, BBIMYKIIBIC U HEBBITYKIbIC MHOTOTPAHHUKH; 1
pa3BEpTKa MHOTOTPaHHUKA
[Tpusma: N-yronpHas mpu3Ma; TpaHd 1 OCHOBAHUS

46 MIPU3MBI; TIpsIMasi U HaKJIOHHAs TPU3MbI; OOKOBas 1 1
MOJTHASI TIOBEPXHOCTH TPU3MBI

47 [Tapannenenunen, IpsMOYTOJIbHBIN Mapajiesenumnes] u 1
€ro CBOMCTBA
[Mupamunaa: N-yronbHas MUpaMuaa, TPAaHU U OCHOBAHUE

48 MUPAMHUJIBI; OOKOBAS U MOJIHAS TOBEPXHOCTh MTUPAMU- 1
JIbI; IPABUJIbHAS U yCeUEHHAS THpaMua
[IpaBuiIbHBIE MHOTOTPaHHUKHU: MTOHSATHE MPABUIHHOTO

49 MHOTOTPaHHHKA; TIPaBUIIbHAS TIPU3Ma U TIPABHIIbHAS 1
MUPAMHKJIA; TPABHIIBHAS TPEYToJIbHAS TUPAMHUIA U TTpa-

BUJIbHBIN TETpPa’dAp; KyO

50 [IpencraBienue o MpaBUIbLHBIX MHOTOIPAHHUKAX: OK- 1
Ta’Ap, NOAEKAdIP U UKOCAIP.

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIb-

51 HO TOYKH, MIPSMOM, TUIOCKOCTH. DIIEMEHTHl CAMMETPUU 1
B MTUPaMUJIaX, apajuieenune1ax, MPaBUIbHbBIX
MHOTOTpaHHHKAaX

59 Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, 1ua- 1
TOHAJIH, YTIIbl
[Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHO-

53 CTH IIPSIMOM MPU3MBI, IIJIOIIA b OCHOBAaHUH, TEOPEMA O 1
OOKOBOI TTOBEPXHOCTH MPSMOU MPU3MBI
[Tnommans 60KOBOM MOBEPXHOCTH M MMOBEPXHOCTHU TTpa-

54 BUJILHOW MTUPAMHU/IBI, TEOPEMA O TUIOMIAIU OOKOBOM MO- 1
BEPXHOCTH YCCUEHHOU MAPaAMUIBI

55 KonTponbhas pabota mo Teme "MHOTOrpaHHUKH" 1

56 [onsarue 06 0O6BEME 1

57 O0BEM TUpaMUIbI 1

58 O0BEM mupamMuIbI 1

59 O0BEM TUpaMHUTBI 1

60 O0BEM mupamMu B! 1

61 O06BEM npu3MBbI 1

62 O0BEM pU3MBI 1

63 O06BEM npu3MBbI 1

64 KonTponbhas pabota no teme "OOBbEMBI MHOTOIpaHHU- 1
KOB"

65 [ToBTOpeHue, 06001IeHNE cucTeMaTU3alks 3HAHUH. 1




ITocTpoeHue ceueHnli B MHOTOTPaHHUKE

[ToBTOpeHmE, 0000IIEHNE CUCTEMATU3AIINS 3HAHUMN.
Brerunciienue paccTosiHHU: MEXKy ABYMS TOYKAMU, OT

06 TOYKH JI0 MPSMOiA, OT TOUKH [0 IIIOCKOCTH, MEKITY !
CKPEIIHBAIOIIUMUCS MIPSIMBIMH

67 HroroBast koHTpoOIbHAs paboTa 1
[ToBTOpeHue, 06001IeHNE CHCTeMAaTH3alNs 3HAHUH.

68 BbruuciieHue yrioB: MeXy CKpPEITHBAFOIIUMUCS TIPsi- 1
MBIMH, MEX]Ty MPSIMOH ¥ IJIOCKOCTBIO, JIBYTPAHHBIX yT-
JIOB, YTJIOB MEXY IJIOCKOCTSIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KIIACC

Ne ni/n

Tema ypoka

Coepa u map: eHTp, paauyc, MaMeTp; IUIOIaab o-
BEPXHOCTH chepbl

Bzanmuoe pacnonoxxeHue cepsl 1 IIOCKOCTH; Kaca-
TeJIbHAsI TUIOCKOCTH K cdepe; mionaas chepsl

Koauuec
TBO
4acoB

ITo
Ia-

Hy

ITo
¢baxty

N3o6paxenue chepsr, mapa Ha mnockoctu. CedeHust
mapa

[y IpruvecKas MoOBEepXHOCTh, 00pa3yIoIINe IIH-
JIMHPUYECKON MMOBEPXHOCTH, OCh IIUIMHIPUIECKOM
TIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBasi MOBEPXHOCTb, 00pa-

3yIOIIasi ¥ OCh; TUIOMIA (b OOKOBOI U MOJIHOM MOBEPX-
HOCTH

N300paxkeHne muimHApa Ha MIIOCKOCTH. Pa3BépTka
umnHapa. CeueHus UIMHAPA (TIIOCKOCTHIO, Mapal-
JIENIBHOM WITK TEPIICHIUKYISPHON OCH LUJIMH]IPA)

Konnueckast moBepXHOCTh, 00pa3yronme KOHUYECKOU
MMOBEPXHOCTHU, OCh M BEPILIMHA KOHMYECKOU IMOBEPX-
HOCTH

Konyc: ocHOBaHMe U BepinHa, 00pa3yromias U OCh;
TIJI0IAIb OOKOBOM M MOJTHOM MOBEPXHOCTH

Y ced€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA; OCHOBA-
HUs U OOKOBasi TOBEPXHOCTh

10

N3o0paxkenue KkoHyca Ha MIIOCKOCTH. Pa3BépTka Ko-

Hyca. CeueHust KoHyca (MIOCKOCThIO, MapaieTbHON
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOJIAIIEH uepe3 Bep-
IIMHY)

11

12

Kom0Ounanus ten BpauieHus: ¥ MHOTOIpaHHUKOB

MHororpaHHHK, ONIMCaHHBIN 0K0JI0 cepsbl; chepa,
BIIMCaHHAasl B MHOTOI'PaHHUK WJIM B TEJIO BpaILleHUs

13

TToustue 00 00bEMe. OCHOBHEBIE CBOIICTBA 00BEMOB
TEN

14
15

O06BEM IUIHHIpa, KOHYCa

O06BEM mapa u rwiomaas cheps

16

17

[TonoOHebIe Tena B mpocTpancTBe. COOTHOIICHUS Me-
Ky TIOMIAIIMUA TTOBEPXHOCTEH, 00bEMamMu 110,100-
HBIX TeJ

KonrtponbHas pabora o Temam "Tena Bparienus" u




"O0wemsl Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 Crno)keHue ¥ BRIYUTAHHE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO

21 Paznoxenue BekTopa 1o TpéM HEKOMIUTAHAPHBIM BEK- 1
topam. [IpaBuio napannenenunena

99 Pemenue 3anay, cBsI3aHHBIX C IPUMEHEHHEM MTPaBUII 1
JIEUCTBUI C BEKTOpaMHU

23 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUH I'E0- 1
METPHUYECKUX 3a7a4
[IpsimoyronbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE.

24 Koopaunatst BekTopa. [Ipocreiiiue 3a1auu B KOop- 1
JTHATaX

o5 Yron mexay Bekropamu. CKansipHOe MPOU3BEACHUE 1
BEKTOPOB

26 Brruncnenue yriioB Mex Iy MPSMBIMA U TUIOCKOCTSIMH 1

97 KontponbHas padota nmo Teme "BekTopsl 1 Koopau- 1
HaThl B IpOCTpaHcTBE"
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HaHUH.

28 OcHoBHble GUTYpHI, PaKThI, TEOPEMBI Kypca MIaHH- 1
METpHUH
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUHA.

29 OcHoBHbIe GUTYpHI, PaKThI, TEOPEMBI Kypca MIaHH- 1
METpHUH

30 [ToBTOpEeHME, 00001IeHNE U CHUCTEMATH3aUs 3HAHUH. 1
3a1a4u MIaHUMETPUN U METOJIBI MX PEIICHUS

31 [ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUs 3HAHUH. 1
3aa4yy MIaHUMETPUN U METOMBI UX PEIlIeHUs
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.

32 OcHoBHbIe GUTYPBI, PAKTHI, TEOPEMBI Kypca CTepeo- 1
METpHUH

33 HToroBast KOHTpOJIbHAS paboTa

34 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OC-
HOBHOM OBPA3OBATEJBHOM [TPOI'PAMMOBI

10 KIIACC
Kox
npose
psieMo IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBa-
ro TeJIbHOM NPOrpaMMbl CpeHero o01ero oopa3oBanus
pe3yJb
TaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsIMast, INIOCKOCTh
25 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEJCTBHS M3 HUX MPHU PELICHUU T'€OMET-
' pUYECKUX 3a]1a4
23 OnepupoBaTh NOHATHAMM: NApAIEIBHOCTh U MEPHEHIUKYIIPHOCTh HPSAMBIX U
' IIJIOCKOCTEN
-4 KnaccuumupoBarh B3aMMHOE PACIONOXKEHHE MPSIMBIX U IUIOCKOCTEH B TPO-
' CTpaHCTBE
OnepupoBaTh HNOHATHSAMM: ABYTPAHHBIM yroj, TpaHH JABYTPaHHOTO yria, pedpo
7.5 JBYTPAHHOI'O YIUIA, JIMHEWHBIA YroJl JBYI'PAaHHOIO YIUIa, TpajycHas Mepa JBY-
IPaHHOIO yria
26 OnepupoBaTh NOHATUSAMHM: MHOTOTPAaHHMK, BBIIYKJIBI M HEBBITYKJIBIH MHOIO-
' IPaHHUK, 2JIEMEHThl MHOTOT'paHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK
2 PacrioznaBaTh OCHOBHBIE BMJIBI MHOTOTPAaHHUKOB (IIMpaMHjia, MPU3Ma, MPsMO-
' YrOJIbHBIN Mapajuiesenumnea, Kyo)
KnaccudunupoBars MHOrOrpaHHUKH, BbIOMpasi OCHOBAHUS ISl KJIacCU(pUKALUN
7.8 (BBIYKJIBIE M HEBBIYKJIbIE MHOTOT'PaHHUKH, NPaBUJIbHbIE MHOTOTPAHHUKH, IPs-
MbI€ U HAaKJIOHHbIE IPU3MBI, NTapajlieIenUIe/Ibl)
7.9 OnepupoBaTh MOHATUAMH: CEKYIIasl IIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
210 OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHU MHOTOTPAHHUKOB, UCIIOIB3YSI METOJ
' CIIEJIOB
CTpouth cedyeHuss MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJHSITH (BBIHOCHBIE)
7.11 IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y
7.12 Pemrate 3aaun Ha HAXOXKJACHUE T€OMETPHUUECKUX BEJIMUMH MO0 00pasliaM WiIu all-



roputMamM, IMpUMCEHAA H3BCCTHBIC AHAIIMTHYCCKHUEC MCTOAbLI IIPpHU PCUHICHUH CTaH-
AAPTHBIX MAaTEMATUYCCKHUX 3aJlad Ha BBIYUCICHUC paCCTOHHI/Iﬁ MCKAY ABYMs
TOYKaMH, OT TOYKH OO HpﬂMOfI, OT TOYKH 10 INIOCKOCTHU, MCIKAY CKPCIIUBAIOIIU-

MHCA TPSAMBIMHA

Pemrate 3aa4i Ha HAXO0XKACHHUC ITCOMECTPUICCKUX BCIIMYUH 110 06pa3uaM niun aj-

roputMam, IMpHUMCEHAA H3BCCTHBIC AHAIIMTHYCCKHUEC MCTOAbI IIPpHU PCUICHHUH CTaH-

7.13 JApTHBIX MaTEMATUYECKUX 3a/1a4 HAa BBIYMCIEHHUE YIJIOB MEXIY CKpEIIMBAIOIIM-
MUCS IPSAMBIMH, MEXAY NPSIMOIN U IUNIOCKOCTBIO, MEXKAY IIOCKOCTSIMU, ABYIPaH-
HBIX yIJIOB
Bbraucnate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MU-
7.14 pamMua) ¢ mpuMeHeHneM (POpMYyII, BBIYUCIIATH COOTHOIICHUS MK TUIOIIAISIMU
MIOBEPXHOCTEN, 00bEMAMHU MTOA0OOHBIX MHOIOI'PaHHUKOB
216 OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
' CUMMETPUH, IIEHTP, OCh U IIIOCKOCTb CUMMETPUU (HUTYPBI
216 W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MHPOPMAIIUIO O MPOCTpaH-
' CTBEHHBIX T€OMETPUUECKHX (PUTypax, IPEICTABICHHYIO Ha YepPTeKaX U PUCYHKAX
[IpumensTh reomerpudeckue (GakThl AN PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MPEIOIararnX HECKOJIbKO IaroB PEUICHHUS], €CIIU YCIOBUS IPUMEHEHUS 3a]1a-
HBI B IBHOH (hopme
- 18 [IpumensTh ~ mpoCTEMIIME  NPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1au
- 19 [IpuBOIUTE MpUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
' pacrno3HaBaTh IIPOSIBIIEHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE
[IpuMeHsTh IONyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATN3UPOBaTh peaabHbIe CUTYya-
LMY U IPUMEHSATh U3yUYEHHbIE MOHATHS B MPOLIECCEe NTOUCKA PEIlIeHUs] MaTeMaTH-
290 4ecku c(HOpMyTUPOBaHHON MpPOOIEMbI, MOJEIUPOBATh PEalbHbIE CUTYallUHd Ha
' SI3bIKE T€OMETPUHU, MCCIIENA0BAaTh MOCTPOEHHBIE MOJIENIN C HCIOJIb30BaHUEM Teo-
METPUYECKUX MOHATUI U TeopeM, ammapaTa aireOpbl, pemarb IpakTHYecKue 3a-
Jlauu, CBSI3aHHBIE C HAXO0XJACHUEM F€OMETPUUYECKUX BEIUYUH
11 KUIIACC
Kon .
npoBe IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa3oBa-

psieMo

TeJIbHOH NMPOrpaMMbl CpeiHero 001ero o0pa3oBaHus



ro

pe3yJb
Tara
6 I'eomerpus
OnepupoBarh NOHATUSIMHU: IMIIMHIPUYECKAs: TOBEPXHOCTh, 00pa3yrOIINe IMINH-
6.1 JIPUYECKO MOBEPXHOCTH, IIMIIMH/IP, KOHUYECKask IIOBEPXHOCTh, 00pa3yromue Ko-
HUYECKOH MOBEPXHOCTHU, KOHYC, cheprudeckasi IOBEpXHOCTh
6.2 PacmoznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYESHHUS TeJl BPALLICHUS
6.4 KrnaccudunupoBars B3aUMHOE pacrofioKeHUue cephl U MIIOCKOCTH
OnepupoBaTh MOHATUSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
6.5 CerMeHTa, IIapOBOM CJIOW, OCHOBAaHKE LIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOW CEKTOP
65 Bbrauciare 00bEMBI U TIONIAIU TOBEPXHOCTEH TN BPAIICHUS, TEOMETPHUECKUX
' TeJ ¢ MIpUMEeHEeHneM (hopMyIl
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIHCAHHBIA B cepy U OMHCAHHBII
' okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS
6.8 BbuncnsiTh COOTHOIICHHS] MEXAY IUIOMIAIASIMHU TMOBEPXHOCTEH U 00bEMaMu Mo-
. IOOHBIX TEJI
6.9 N300paxaTts n3ydyaeMble QUIypbl OT PYKH U C IIPUMEHEHUEM MPOCTBIX YEPTEXK-
' HBIX UHCTPYMEHTOB
6.10 BbINonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEKU U3 PUCYHKOB HPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHHSI TEJI BPALICHHS
611 W3BnekaTh, HHTEPIIPETUPOBATh U MPEOOpPa30BBIBATh MHPOPMAIIUIO O MPOCTpPaH-
' CTBEHHBIX T€OMETPUUYECKHUX (UTypax, MPEACTABICHHYIO Ha YepTEeXkXax U PUCYHKaxX
[TpumensaTh reoMeTpudeckne (HakThl JUISI PEIICHUS CTEPEOMETPHUECKUX 3a/ad,
6.12 MPENoIararoliuX HECKOJIBKO [IaroB pelIeH s, €CIH YCIOBHUs MPUMEHEHUs 3a/1a-
HBI B IBHOU (hopMme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINONHATE 1EHCTBUS CIOXKEHUS BEKTOPOB, BHIUUTAHHS BEKTOPOB U YMHOXECHUS
' BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMU CBOWCTBAMH OHH 00JaIaf0T
6.15 [IpumensTH paBUIIO Napasuieenunea Npy CI0KEHUH BEKTOPOB
OmnepupoBarh MOHIATHUSMHU: JEKAPTOBHI KOOPJMHATHI B TPOCTPAHCTBE, BEKTOD,
6.16

MOAYJIb BEKTOpA, paB€HCTBO BCKTOPOB, KOOPJAWHATBI BEKTOpPA, YIrOJI MEXKAY BCK-

TOpaMH, CKAJKIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC W KOMIIJIAHAPHLIC



BEKTOPBI

Haxomuth cyMMy BEKTOpPOB M MPOM3BEIACHHE BEKTOpAa HA YHCIO, YroJd MEXIy

6.17 BEKTOPaMH, CKAISIPHOE TIPOU3BE/ICHHE, PACKIIA/IBIBATE BEKTOP 110 JBYM HEKOILIH-
HEApHBIM BEKTOPaM
6.18 3a/1aBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIAUHAT
6.19 Pemare MpoCTEHIIME TEOMETPUYECKHE 3aJaud Ha NPUMEHEHHE BEKTOPHO-
' KOOPIMHATHOTO METO/Ia
Peruars 3a1auu Ha JOKA3aTeIbCTBO MATEMATHYECKUX OTHOIIEHHUH U HAXOXKICHUE
6.20 rEOMETPHYECKHX BEJUYMH 110 00pasaM WM alrOPUTMaM, IPUMEHSS U3BECTHBIE
METO/IbI [IPH PEIIEHUH CTAHIAPTHBIX MATEMATHYECKHX 3a/1a4
6.1 [IpuMeHATh  NPOCTEHIIME  MPOrPAaMMHBIE  CPEACTBA U DIEKTPOHHO-
' KOMMYHHKAI[MOHHBIE CUCTEMBI [IPH PELUIEHUH CTEPEOMETPUYECKHX 3a1a4
6.92 [IpUBOAUTL MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE M HKU3HH,
' PacIO3HaBaTh POSIBICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE
[IpuMEHATH MOJIYYEHHBIE 3HAHMS Ha TPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE CUTYa-
LMY ¥ IPUMEHSATH M3yYEHHBIE OHATUS B IIPOLIECCE TIOUCKA PELIEHUS MATEMATH-
6.03 ueckd cOPMYITMPOBAHHON MPOOIEMBI, MOJEITUPOBATh PEANbHBIE CHTYAIl[MU Ha

A3BIKC T'COMCETPHH, HUCCICAOBATH NOCTPOCHHLIC MOJCIN C HCIIOJIB30BAHUCM I'CO-
MCTPUYCCKHUX MHOHATUU U TCOPECM, allriapara anrerLI, peuaTrb MMPAKTHYCCKHUEC 3a-

Aa4dyu, CBA3aHHBIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHoBHbIE NTOHATHUS cTepeoMeTpuu. Touka, npsmMas, II0CKOCTh, IPOCTpaHcTBO. 11o-
HATHE 00 aKCMOMAaTHUYECKOM [TOCTPOEHHH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHN U

CIICACTBHUA U3 HUX

B3auMHOe pacroioxeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIONINECs, Tapalieib-
HbIE M CKpelluBaromuecs npsmsele. [lapamienbHOCTh NPsMBIX U INIOCKOCTEH B MPO-
CTPaHCTBE: MMapAJLIEIbHBIC IPSMBIC B IIPOCTPAHCTBE, NAPAJLICIBHOCTD TPEX NPAMBIX,
[apaJUIEJIbHOCTD MPSAMOM M IUIOCKOCTH. YTIUIBI C COHAIIPABJICHHBIMH CTOPOHAMH,
YIoJ MEXAY IPSAMBIMU B IIPOCTpaHCTBE. [lapamiesbHOCTh IIIOCKOCTEN: Napaljieb-
Hbl€ IJIOCKOCTH, CBOWCTBA MapasuleNbHbIX IUIockocTel. Ilpocreiiiue npoctpaHcT-
BEHHbIE (PUTYpBI Ha IIOCKOCTH: TETPadIp, KyO, MapajuiesienuIes, HOCTPOSHHE ceue-

HUH

7.3

[lepneHquKyISIpHOCTD MPSAMOM U IUIOCKOCTH: NEPIEHIUKYISPHBIE NPSMBIE B IIPO-
CTPaHCTBE, IPSIMbIE NAapAJJICIBHBIE U NEPIEHIUKYISAPHbIE K IJIOCKOCTH, IIPHU3HAK
NEPIEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMON NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YrOJ MEXAY IPSIMOM U IJIOCKOCTBIO, IBYI'PaH-
HBIN yTOJ1, JMHEHHBIN yroa ABYIpaHHOrO yria. [lepneHaukynsp v HakJIOHHBIE: pac-
CTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT IPSMOM A0 IUIOCKOCTH, IIPOEKIUS
¢burypsl Ha TUIOCKOCTb. lleprneHuKyIIpHOCTh MIOCKOCTEN: MpU3HAK MEPHEeHINKY-

JSIPHOCTH JIBYX IIOcKOcTel. Teopema o TpEX NepreHIuKyIsIpax

7.4

[ToHsiTHE MHOTOTPaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'DAHHUKA, BBITYKIIBIE U HE-
BBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS NMPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenunen, NpsMOyroibHbIN HapaylIesIeIIHUIIE]
u ero coiictBa. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE TUPAMUJBL,
OOKOBas M TMOJIHAS MOBEPXHOCTh NMUPAMUJbI, IPABUIbHAS U yCeUEHHAs MUpamMHaa.
OneMeHTHI MPU3MbI U TupaMuel. [IpaBuibHBIE MHOTOIPAHHUKH: TTOHATUE TIPABUIIb-
HOTO MHOTOTpaHHHKA, NMpaBWIbHAS MpH3Ma U MpaBUIbHAS MHUpaMUia, IpaBUIbHAS
TpeyrojibHasi MUpaMujia U MpaBUWIBHBIA TeTpadp, kyO. [IpencraBnenue o mpaBuib-

HBIX MHOTOTPaHHHMKaX: OKTa3p, AoJAeKa’Ap W ukocayapyrue CedeHHs NpU3MbI U




ImUupaMu bl

7.5

CI/IMMCTpI/IH B IIPOCTPaHCTBE: CUMMETPUSA OTHOCUTCIIBHO TOYKH, pr[MOfI, IIJIOCKO-
CTH. JEMCHTHI CUMMCTPUHU B IMHUpaMUIdX, MapalICJICHUIiCaax, IMPaBUIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Beruucnenue 35eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomane 6o-
KOBOW ITOBEPXHOCTHU U IOJIHOW ITOBEPXHOCTH NPSIMOM IIPU3MBI, IIJIOIIAb OCHOBAHU,
TeopeMa 0 OOKOBON HMOBEPXHOCTH HPAMON Nmpu3Mbl. I1lnomans 60KOBOM MOBEpXHO-
CTH M IIOBEPXHOCTH NPABWJILHOM IMPAMHUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOU IUpa-

Mubl. [Tonarue 06 00bEMe. OOBEM MUpPaMUIbI, PU3MBI

7.7

HOI[O6HBIC T€JIa B IIPOCTPAaHCTBE. CooTHoNICHUS MCKAY ILIOMAaasaIMn HOBerHOCTeﬁ,

00BpEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘ICCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBCPXHOCTDH

Cdepa u map: neHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdephl. B3aumuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab

cdepbl

6.4

N300paxenue Ten BpalleHUs Ha IJI0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KomMOuHanmu Ten BpalieHus ¥ MHOTOIpaHHUKOB. MHOrOrpaHHMK, OMMMCAaHHBIN OKO-

JIO C(I)epLI, cq)epa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIU TCJIO BpalllCHUSA

6.6

6.7

6.8

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 06 00bEME mpsi-
MOYTOJIBHOTO Tapajiesnenunena u ciaeactsus uz He€. OObEM IMIMHApA, KOHYCA.

O06BEM mapa u wiomaas cheps
[TonoOHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAJIMH OBEPXHO-
cTel, 00bEMaMu MOTOOHBIX TEII
Ceuenust nuaMHApPa (MapasieIbHO U MEPIEeHAUKYIISIPHO OCH), CeueHHs KoHyca (Ta-

pallyIeIbHOE OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CEUEHUS 11apa




6.9

6.10

BekTop Ha miockocTy U B npoctpaHcTBe. ClI0)KEHHE U BBIUMTAHUE BEKTOPOB. Y M-
HOXKCHHUE BEKTOPA Ha 4uCi0. Pa3ioxkeHnue BEKTopa 1o TpéM HEKOMIUIAaHAPHBIM BEK-
topaM. lIpaBuno nmapainenenunena. Pemenue 3amad, CBSI3aHHBIX C IIPUMEHEHHEM

MpaBWI ICUCTBUI C BEKTOpAMH

[IpsimoyronbHasi cuctemMa KoopAuHat B npoctpaHcTBe. Koopaunarel BekTopa. [Ipo-
cTeline 3a7auu B KOOpJAMHATaX. YToJI MeXy BekTopamu. CKalsipHOe Mpou3Beie-
HUE BEKTOpPOB. BbluucieHue yrioB MeXay MOpsIMbIMHU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K PE-
3VJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPO-
T'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoB
epsie
MOro
Tpedo
BaHH
|

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

Brnanenue merogaMu noKa3aTenabCTB, aITOPUTMAMU pEIICHH 3a7a4; yMeHue Gop-
MYJIMPOBATh U ONEPUPOBATH IOHATUAMU: ONPEIEICHUE, aKCUOMa, TeopeMa, Clel-
CTBHE, CBOMCTBO, IIPHU3HAK, JOKA3aTEICTBO, PAaBHOCHIIbHBIE ()OPMYIMPOBKHU; TIPHU-
MEHSTh UX; yMeHue (popMylupoBaTh 0OpaTHOE U IPOTHBOIOJIOKHOE YTBEpPXKIE-
HUE, IPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPBI, UCIOJIb30BaTh METOJ MaTeMaTH4e-
CKOM MHIYKUUU; IIPOBOAUTH JOKA3aTEIbHBIC PACCYXKICHUSA IIPU PELICHUU 3a]ady,
OLICHUBATH JIOTUYECKYIO MPABWIBHOCTb PACCYKIEHUN; YMEHUE OIEPHUpPOBAThH I10-
HATHUSAMU: MHOKECTBO, IIOJIMHOXECTBO, OIIEPALlUU HAJ MHOXKECTBAMU; YMEHUE HC-
II0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN allllapaT sl OMMCAaHUSA PEAbHBIX MPO-
LIECCOB U SBJICHUI W MPH PELICHUH 3aJa4, B TOM YUCIIE U3 JAPYIUX y4eOHBIX Mpej-
METOB; YMEHHME OIEPUPOBATh MOHATHUSAMU: rpad, CBSA3HBIN rpad, nepeBo, LUK,
rpa¢ Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh U ONHUCHIBATH I'padbl pa3IMYHBIMU CIOCO-

0amu; UCIIONIB30BaTh rpadbl MpU PEeLIEHUH 3a1a4

YMeHue onepupoBaTh NOHATUAMU: HATYypaTbHOE YHCIO, IEJ0€ YUCIO0, CTEMEHb C
LEJIBIM TI0Ka3aTeNeM, KOPEHb HATYpPaJIbHOM CTENEHH, CTENEHb C PAllMOHAJIBHBIM
MoKa3aTesieM, CTENEHb C JICMCTBUTEIBHBIM MTOKa3aTesieM, Jiorapudm gucia, CHHYC,
KOCHUHYC M TaHT'€HC IPOU3BOJIBHOIO YMCJa, OCTATOK IO MOAYJI0, PallMOHAIBHOE
YUCII0, UPPALMOHAIBHOE YHCIJIO, MHOXKECTBA HATYPaJbHbBIX, LEIbIX, PalMOHAJb-
HBIX, JCHUCTBUTENBHBIX YHMCEN; YMEHHUE UCIIOIb30BaTh MPU3HAKU AEIUMOCTH, HAU-
MEHBIINNA OOIIMK ACNUTENTh U HaMMEHBIee o0IIee KpatHoe, aroputM EBkiamma
P PELICHUU 33Ja4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMH CUCTEMaMH
CUHCJICHHSI; YMEHHE BBIOJTHSATH BHIYMCIICHUE 3HAYCHU M MpeoOpa3oBaHuUs BhIpa-
KEHUI CO CTEMeHsIMH W Jorapudmamu, mpeodpa3oBaHus APOOHO-pallMOHATBHBIX
BBIPOKEHHI; YMEHHE ONEPUPOBATH MOHITHSIMU: MOCIIEI0BATEILHOCTh, apumeTn-
gyeckasl Mporpeccusi, reOMeTprUIecKasi Iporpeccusi, 0ECKOHEYHO yObIBaroIIas reo-

MCTPUUCCKas NpOorpeccus; YMCHUC 3aaBaTh MOCICA0OBATCIIBHOCTH, B TOM YHCJIC C




MIOMOILBIO PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPHUPOBATh MOHATHAMM: KOMILUIEKC-
HO€ YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOYJIb U apPTYMEHT KOMIUIEKCHO-
ro 4yucia, (popma 3anMcH KOMIUIEKCHBIX 4ucell (reoMeTpudecKas, TPUTOHOMETPH-
yeckas W aireOpandeckas); yMETh HPOHU3BOJIUTH apHU(PMETHUECKUE ACUCTBUS C
KOMIUIEKCHBIMU 4MCJIaMH{; MPUBOJUTH IMPUMEPbl HCIOJIb30BAHUS KOMIUIEKCHBIX
qucesl; ONEpPUpPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3, onpenenuTenb MaTPUILIb,

FeOMeTpI/I‘ICCKI/IfI CMBICJI OIIPECACIIUTEIA

YMeHue onepupoBaTh MOHSATHSMH: pallMOHANbHBIC, UpPpAlMOHAJIbHBIE, TOKa3a-
TeNbHBIC, CTEIIEHHBIC, JIOTapU(PMUUYECKUE, TPUTOHOMETPUYECKHE YPABHCHUS U He-
pPaBEHCTBA, UX CHUCTEMbI; YMEHHUE ONEPUPOBATH MOHATUSMU: TOXKIECTBO, TOKIAECT-
BEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U Hepa-
BEHCTB, PaBHOCHJIBHOCTh YPAaBHEHMI, HEPABEHCTB U CHCTEM; YMEHHE pellaTh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO PA3TMYHBIX MPUEMOB; PEIIAThH
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TapaMeTPOM; MPUMEHATh ypaBHEHHUs, Hepa-
BEHCTBA, MX CUCTEMBI JJI PEUICHUsI MaTEeMaTUUECKUX 3aa4 U 3a/a4 U3 pPa3InuHbIX

oOracteill HAyKH U pealibHOM JKU3HU

YMeHue onepupoBath MOHATUSAMU: (PYHKIMSA, YETHOCTh (PYHKUINHU, TEPUOAUUYHOCTD
(GYHKIMHM, OTPaHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH (DYHKIIHH, SKCTPEMYM
dbyHKIIMKM, HAanOONbIIee U HAaMEHbIIee 3HaUCHUs (PYHKIHMU Ha MPOMEXKYTKE, He-
npepbiBHas (YHKINS, aCHMIITOTHI Tpaduka (GyHKINH, TIEpBasi U BTOpasi IPOU3BO/I-
Has (QYHKUIUHU, TEOMETPUUECKUNA U (PU3NYECKUI CMBICT MPOU3BOJHOM, MEPBOOO-
pasHasi, omnpeneIEHHbBIN UHTErpaj; YMEHHUE HaXOAUTh aCUMITOTHI rpaduka GyHK-
[IMW; YMEHUE BBIYUCIATH NMPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOM-
no3unin GYHKIUM, HAXOAUTh YpaBHEHUE KacaTelIbHOU K rpaduKy QyHKIIUU; yMe-
HUE HAaXOJUTh IMPOU3BOJHBIC AJIEMEHTApHBIX (YHKIMH; YMEHHUE HCIIOJIb30BaTh
MIPOU3BOJHYIO ISl MCCIeoBaHUs (QYHKIHMM, HAXOIUTh HAUOOJbINE W HAUMEHbB-
e 3HaueHus: QyHKIHI; CTpOUTh rpadKi MHOTOYJIEHOB C MCIOJIB30BaHUEM all-
rnapata MaTeMaTHUYeCKOro aHaju3a; MPUMEHSATh MPOU3BOAHYIO IS HAXOXICHUS
HaWJIy4lIero peuieHusl B MPUKIAIHBIX, B TOM YUCIE COLMATbHO-2KOHOMUYECKUX U
bu3HYeCcKUX 3a7a4ax; HaXOJUTh IJIOMAIN U 00BEMBI QUTY C TTOMOIIBIO WHTErpa-
Ja; MPUBOANTH MPUMEPHI MaTEMATHUECKOTO MOJICIHPOBAHUS C MOMOIILI0 Audde-

PEHIMAIBHBIX YPAaBHEHUI

YMeHue onepupoBaTh HOHATHAMU: Tpaduk GyHKIKU, oOpaTHas QYHKIHS, KOMIIO-
3unug QyHKIUHM, JuHelWHas (QyHKUMA, KBajpaTudHas (YHKIUS, pallMOHAIbHAs
byHKLUs, cTeneHHas (YHKLWs, TPUTOHOMETpUYecKue (QyHKIUH, oOpaTHbIE TpHU-

TOHOMETpUYECKUE (PYHKIIMH, MTOKa3aTeNbHas U JorapupmMudeckas QyHKINHU; yMe-




HUE CTPOUTH TpaUKu M3YYCHHBIX (PYHKIIUH, BHIMOJIHATH TpeoOpa3zoBanus rpadu-
KOB (DYHKIIMIA, NCTIOJB30BATh I'paUKU Il U3YUECHHUS MTPOLIECCOB U 3aBHCUMOCTEH,
NPY pPEIICHUH 3a]1a4 U3 APYTHX YUeOHBIX MPEIMETOB U 3aj]au U3 peallbHON KHU3HH;
BbIpa)KaTh (POPMYJIaMU 3aBUCHMOCTH MEXYy BEIMYMHAMH; HCIIOJIb30BAaTh CBOMCT-
Ba ¥ rpaduku QYHKIUI UIsl pelIeHUs] ypaBHEHU, HEPABEHCTB U 3aj1ay C IapameT-
pamu; U300pakaTb Ha KOOPIWHATHOW IJIOCKOCTH MHOKECTBA PEIICHUH ypaBHE-

HHﬁ, HEPaBCHCTB U UX CUCTEM

YMeHue pemath TeKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIIe Ha MPOLIEHTHI,
JIOJIM ¥ YaCTH, Ha JBIKEHHE, pPabOTy, CTOMMOCTb TOBAPOB H YCIIYT, HAJIOTH, 33]]a4l
u3 00JacTy yIpaBJIeHUs JIUYHBIMA U CEMEHHBIMU (PMHAHCAMM); COCTABISAThH BhIpa-
YKEHUSI, ypaBHEHMS], HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJa4H, UCCIIE0BATh
MOJIyYEHHOE PEUICHHE U OIICHUBATh MPaBI0NOJ00HOCTh PE3yIbTATOB; YMEHUE MO-
JIeJIMPOBaTh pealIbHbIE CUTYallUM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJIATH BbIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M UX CUCTEMbI MO YCJIOBUIO 33Jau, MCCIEAOBAThH IO-
CTPOCHHBIE MOJIEJIM C MCIIOJIb30BAaHHEM armapara aiareOpbl, UHTEPIpPETUPOBATH

HOJ'IyLICHHHﬁ pe3yjbTar

YMeHue ornepupoBaTh MOHATUSMHU: CpelHee apudmernyeckoe, MeauaHa, Hau-
OoJiblllee ¥ HAaUMEHbIIIEE 3HA4YCHHA, padMax, IUCHICpCUus, CTaHAaPTHOC OTKIIOHCHUC
YHCIOBOr0 HaboOpa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATh WH(GOPMALIUIO, TPE.I-
CTaBJICHHYIO B TaOJIMIIaX, Ha JUarpaMmax, rpadukax, OTpakaromyr CBOMCTBA pe-
AIBbHBIX MPOIIECCOB U SBJICHUI; MPEACTABIATH HHGOPMAIUIO C TTIOMOIIBIO TaOIHI U
AuarpaMm,; HCCIICA0BATh CTATUCTHYCCKUEC HAaHHBIC, B TOM YHCJIC C IIPUMCHCHUCM
rpaduuecKux METOJOB M DJIEKTPOHHBIX CPEACTB; rpaduecKu UCCIea0BaTh COBMeE-

CTHBIE HAOJIOIEHUSI C TIOMOIIBIO JUarpaMM PacCEUBaHUSI M IMHEHMHOW pErpeccuu

YMeHue onepupoBaTh NOHATUSIMHU: CIy4ailHBINA OMBIT U CIIydallHOE COOBITHE, BEPO-
ATHOCTb CIIy4allHOTO COOBITHSI; YMEHHE BBIYUCIIATH BEPOSTHOCTh C UCIOJIb30BaHU-
eM rpauyeckiux MeTOOB; MPUMEHATh (GOPMYIIbI CIOKEHHUSI U YMHOKEHUSI BEPO-
ATHOCTEH, (HOpMYITy TOJHON BEPOSTHOCTH, hopmyny bepHymm, koMOMHATOPHBIE
(bakThl 1 HOPMYIIbI; OLIEHUBATh BEPOSATHOCTH PEANbHBIX COOBITUI; YMEHUE ONepHU-
poBaTh MOHATHAMH: CllydaiiHasi BeJIMUYWHA, paclpeielieHHe BEPOSITHOCTEH, MaTe-
MaTHYECKOE OXKHUAAHUE, TUCIIEPCHS] U CTAHJIAPTHOE OTKJIOHEHUE CIIy4allHOM BENHU-
YUHBI, QYHKIUU paclpeieseHusl U MIIOTHOCTU PaBHOMEPHOTO, MOKA3aTebHOTO U
HOPMAJIbHOT'O PACIPENEIEHNM; YMEHHE UCIOJIb30BaTh CBOWMCTBA M3YyYEHHBIX pac-
MpeJlelIeHn JUIsl pellieHus 3a]a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJIBIINX YHU-
cell, METO/Ibl BBIOOPOUHBIX HCCIEIOBAHUN; YMEHHE NMPUBOJIUTH MPUMEPHI MPOSB-

JICHUS 3aKOHa OOJIBIIMX YHCEN B IPUPOAHBIX U O6HI€CTB€HHI)IX SABJICHUAX; YMCHHUC




OTIEpUPOBATh TOHATHUSMH: COYETAaHHE, MEPECTAaHOBKA, YHMCIO COYCTAaHHWH, YUCIIO
NepeCcTaHOBOK; OMHOM HpbIOTOHA; yMEeHHE NMPUMEHATh KOMOMHATOpHBIE (aKThl U
pacCcykIeHHs Ul PElIeHHs 3a[a4; OLIEHHBATh BEPOSTHOCTH PEaIbHBIX COOBITHIA;

COCTABJIAITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH ITOJy4YECHHBIN PE3yJIbTAT

YMeHue onepupoBarh NOHATUSIMU: TOUKA, NPsAMas, IIJIOCKOCTh, IPOCTPAHCTBO, OT-
PE30K, JIy4, BEJINYMHA YIJIa, IFIOCKUI yroJl, IBYIPAHHBIA YroJl, TPEXTPAHHBIA YroJl,
CKpEIIMBAIOIINECS IPSMbIE, NAPAJJIEIIBHOCTh U MEPHEHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEM, Yroja MEXAy HPSIMBIMH, YroJl MEXAY MPSMON U IUIOCKOCTBIO, YroJl
MEXy IUIOCKOCTSIMM, PAacCTOSIHUE OT TOYKU 1O IIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXY TUIOCKOCTSIMH; YMEHUE HUCIIONIb30BATh IPU PEILICHUH
3aa4 U3yueHHbIC (PAKTHl M TEOPEMbI INITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl
00BEKTOB OKPYXAIOIIET0 MHUPA; CTPOUTh MaTEeMAaTUYECKHUE MOJAEIU C IOMOIIBIO
F€OMETPUUECKUX MOHATUN U BEJIUYMH, PEIIaTh CBA3AHHBIE C HUMM NPAKTUYECKUE

3aJa4u
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YMeHue onepupoBarh MOHITHAMHM: IUIOHIAah (QUTYpPBI, 00BEM (GHUTYphI, MHOIO-
IPaHHUK, IPaBUJIbHBI MHOIOIPAHHUK, CEUEHUE MHOTOIpaHHUKA, Ky0, mapasuiesne-
HHIeA, Ipyu3Ma, nupamuaa, Gurypa U MOBEPXHOCTh BPAIICHHS, [IUIHHIP, KOHYC,
nrap, cepa, TIonaas cGepsl, IUIOMIAlb TOBEPXHOCTH MTUPAMHUIBI, TPU3MBI, KOHY-
ca, OWIMHAPA, 00BEM Ky0a, MPAMOYrOJBHOTO Mapajuie/euie/ia, MTHPAMUIBI,
MPU3MBI, HUIMHApPA, KOHYCA, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUS KOHYCA U
[WINH/IPA, MapalieIbHbIe OCH WM OCHOBAaHHWIO, CEUCHHE I1apa, TIOCKOCTh, Ka-
carommasics chepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAHHUKHU, QUTYPHI U MOBEPXHOCTH BPAIICHUS, UX CCUCHHUS, B
TOM YHCJIC C MOMOLIBIO DJICKTPOHHBIX CPCACTB;, YMCHUC IIPUMCHATH CBOIICTBA reo-
METPUYECKUX (PHUTYp, CAMOCTOATEIBHO (POPMYJIMPOBATH OMPEICIICHHS U3Y9aeMbIX
¢Guryp, BBIIBUTaTh TMIOTE3bl O CBOMCTBAX M MPHU3HAKAX T'€OMETPUUYECKUX (QUTYp,
00OCHOBBIBATh HJIM OINPOBEPraTh UX; YMEHHE MPOBOJIUTH KIACCHPUKAIHMIO (GUryp
10 pa3JINYHbIM IMPU3HAKAM, BBIIIOJIHATH HeO6XO}1I/IMI)Ie AOMNOJHUTCIIBHBIC IMOCTPOC-

HUA
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YMeHue onepupoBaTh NOHATHIMU: ABH)KEHUE B POCTPAHCTBE, MapajlieIbHbIN I1e-
pPEHOC, CUMMETpPHs Ha IUIOCKOCTU M B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue
noobus, mogoOHbIe GUTYpHI; YMEHUE PACIIO3HABATh paBHBIE U MOJOOHBIE PUTY-
pBI, B TOM YHCJIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; UCIIOIB30BaTh FEOMETPHUUE-
CKHME€ OTHOILIEHUS MpU pEIIeHUU 3a7ay; HaXOJUTh T€OMETPUYECKHE BETHMYHHBI
(uMHa, yrou, IIomaab, 00bEM) IPU PEIICHUH 3aa4 U3 JPYTruX y4eOHbIX MpeaMe-

TOB U U3 peaHBHOﬁ KHU3HH, YMCHHUEC BBIUYUCIIATH T'COMCTPUICCKHUE BCIIMYNHBI (}IJ'II/I-




Ha, yroJl, TUIomaab, 00BEM, TUIOIIAAb MTOBEPXHOCTH), UCIIONIB3YsI H3y4eHHBIE Qop-
MYIJIbl 1 METObI, B TOM YHUCJIC: IUIOIIAAb ITOBECPXHOCTU MUPAMHULI, TIPU3MBI, KOHYCA,
ITMHIPA, TUTomAns chepbl; 00bEM Ky0a, MPSIMOYTOJIBLHOTO Mapauieenue/a, mH-
paMu/Ibl, IPU3MBIL, IMIIMHIPA, KOHYCA, [1apa; YMEHHUE HAXOIUTh OTHOIIEHHE O0BE-

MOB MOJ00HBIX QUTYD
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YmMmeHue OIICpHUPOBATH IOHATUAMMU: IIPAMOYIOJIbHAA CUCTEMA KOOpJAWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPANHATBI BCKTOPA, CyMMa BCKTOPOB, NPOU3BCACHNUC BCK-
TOpa Ha 4YHUCJIO, Pa3IOKCHUEC BEKTOpa II0 6aSI/ICY, CKaJIIpHOC IMPOU3BEACHUEC, BEK-
TOPHOC MPOU3BCACHUC, YI'OJl MCKAY BCKTOpAMHU;, YMCHHC HCIIOJIB30BATbH BCKTOP-
HBIA B KOOpI[I/IHaTHHﬁ MCTOJ AJId PCHICHHUA I'COMECTPUUCCKHUX 3ada4 U 3aa4 Apy-

I'nx y‘Ie6HLIX npeamMcToB

YMeHue BoIOUpaTh MOAXOSAIINN METOJ Uil PEIICHUS 3a/1a4d; TOHUMaHUE 3HAYHU-
MOCTH MAaT€MAaTHUKH B U3yYEHHUH MPHUPOIHBIX M OOIIECTBEHHBIX MPOIIECCOB U SIBIIE-
HUM; YMEHUE Pacro3HaBaTh MPOSBICHUE 3aKOHOB MaTeMaTUKHU B HUCKYCCTBE, yMe-
HUE TPUBOJUTH MPUMEPHl MATEMAaTHYECKUX OTKPBITHH POCCUHCKON W MHPOBOIA

MaTEeMaTU4YECKON HayKu




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Parmonanbupie yncna. OOBIKHOBEHHBIC U JECATHYHBIE IPOOH, MPOLEHTHI, OECKO-
' HEUYHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypalbHOW cTeneHu. [[eficTBus ¢ apudMeTHISCKUMHU
' KOPHSIMU HAaTypaJlbHOW CTETIEHU
14 Crenensb ¢ nenslM nokaszareneM. CTeneHb ¢ palnoOHaIbHBIM MoKa3ateseM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaH-
' I'€HC YHUCIIOBOr0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenpHble yncaa. ApupMeTHdYecKue ornepalnuu ¢ JelCTBUTENbHBIMU YHCIa-
1.7 mu. [lpuOnmmkEéHHBIE BBIUMCIICHUS, TPABWIA OKPYIJICHHS, MPUKUAKA M OLEHKA
pe3ysbTara BBIYMCICHUN
1.8 [TpeoOpazoBaHre BbIpaKEHHI
1.9 KommnekcHeie uncna
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHbie U JIorapupMUUYECKUE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUEcKre HEPaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHN. OTNpeenuTens MaTpULbl
3 OyHKIMH U TpaduKu




Oyukuus, crnocoObl 3amanus ¢ynkuuu. ['paduk QyHkiuu. BzaumHo oOpaTHbIe

3 byakuun. YérHple n HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIIN
OO6nacth onpeaesieHns © MHOXeCTBO 3HaueHu ¢yHkuun. Hymu gynkmuu. [Ipome-
39 XKYTKH 3HAKOMOCTOSIHCTBA. [IpOMeXyTKH MOHOTOHHOCTH (DPYHKIHMU. MakcUMyMbl U
' MUHUMYMBI QyHKIMH. Hanbombliiee 1 HauMeHbllee 3HaYeHHe (PYHKIHUUA Ha TpoMe-
KYTKE
33 Crenennas QpyHKIMS C HATYpaJbHBIM M IENbIM TOKa3areneM. EE€ cBolicTBa u rpa-
' ¢uk. CBoiicTBa 1 rpaduKk KOpHS N-OH CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
35 Touku paspsiBa. AcuMnToThl rpadukoB ¢pyHkuuid. CBoiicTBa GyHKIUH, HEPEPHIB-
' HBIX Ha OTpe3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEMN
3.8 Apudmerndeckast U reoMeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOIICHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIC FM€eMEHTAPHBIX (YHKIIUN
[IpumeHenne npou3BOAHON K MCCIENOBAaHUIO (PYyHKUIMH Ha MOHOTOHHOCTh U IKC-
4.2 TpemyMbl. HaxoxaeHue HaumOOJbIIEr0 W HAMMEHbBIIEro 3HadeHHs (PyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnas. UnaTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIKN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Kontposnbhbie paboTsl 1o reometpun: 10 kiacc: k yueOnuky JI.C.
ArtaHnacsHa, B. ®@. byty3osa, C.b. Kanomuesa u np. «I'eometpusil0-11» /
. — M.: U3naTenbcTBO «JK3aMeH

['eomeTpusi: nunakt. matepuanst i 10 k. /. — M.
[Ipocsewmenne, 2023

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
HUHTEPHET

®denepanbHbIN EHTP UHHOPMAIIMOHHO-00pa30oBaTebHbIX pecypcoB (DII-
OP)

http://eor.edu.ru

® EI[I/IHEUI KOJUICKIUA HI/I(prBLIX 06p330BaT€J'II>HBIX pPECypCoB
http://school-collection.edu.ru

® EI[I/IHOC OKHO JOCTYyIIAa K O6pa3OBaT€JIBHI)IM pecypcam

http://window.edu.ru

* Karanor yuyeOHbIX U3aHUN, 000pYA0BaHUS U DJIEKTPOHHBIX 00pa30BaTEIb-
HBIX peCypCOB JiIsi 001ero oopa3oBaHus

http://ndce.edu.ru

* [IIKOBHBIN MOPTAI

http://www.portalschool.ru

Marepuansl no matematuke B EnuHo koJuiekiuu nudpoBbix oOpa3oBaTesb-
HBIX

pecypcoB

http://school-collection.edu.ru/collection/matematika

* MOCKOBCKUH IIEHTP HETPEPHIBHOTO MATEMAaTHYECKOTO 00pa30BaHuUs
http://www.mccme.ru

* 3a71a4M 110 TEOMETPUU: HHHOPMAITMOHHO-TIOUCKOBASI CHCTEMA
http://zadachi.mccme.ru

* IHTEpHET-TIPOEKT «3amaun»

http://www.problems.ru

® KOMHBIOTepHaH MareMaTrukKa B IIIKOJIC

http://edu.of.ru/computermath



