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IHHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHHOTO
CTaHJapTa cpeaHero oOmero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
MpEeIbABISEMBIX K MaTeMaTH4YECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrOo 00pa3oBaHUs.
Peanmauﬂﬂ mporpaMmabl oOecrieunBaeTr OBJIaICHUC KIIIOYEBBIMHU KOMIICTCHIIUSAMMU,
COCTaBJAIOIIMMH OCHOBY JId CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HIeKyJII)TypHOFO, JIMYHOCTHOT'O M ITO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH O6yanOIHHXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh y4eOHOTO Kypca TEOMETpHM Ha YypPOBHE CpeaHero oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
oOydJeHUs TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BHTHS OOydaromuxcs, GHopMUpOBaHUS
(YHKIIMOHATEHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3yYCHHs JPYrUX YYeOHBIX JIUCIIHILINH.
PasButne y oOydarommxcs TpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOXKICHUU
TCOMETPHYCCKUX a0CTPaKIIMH, COOTHOIICHUH PEATbHOTO M HJICATBHOTO, XapaKTepe OTPaKCHUS
MaTeMaTHYECKON HAYKOM SIBJICHHH M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAayK W pOJIM MaTEeMaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHHWIO HAyYHOTO MHPOBO33PEHUsS yYalIUXCsS, a TaKkKe KadecTB
MBIIIICHHS, HEOOXOIUMBIX JIJIS /IallTAllAd B COBPEMEHHOM OOIIECTRE.

I'eomerpus sBseTcsT OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIero
00pa3zoBaHMs, TaK Kak 00OECIEYMBAECT BO3MOXXHOCTh M3y4Y€HHUs KaK IUCHIUIUIMH €CTECTBEHHO-
HAay4YHOM HAMpPaBJIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe wMbIieHHe, GOPMHUPYEMOE TMPH HM3yUYCHUH OOYYAIOUIUMHUCS TMOHATHHHBIX
OCHOB TEOMETPUH U TOCTPOCHHM IIEMIOYKH JIOTHYECKUX YTBEPXKICHUNW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4, yYMEHHE BBIJIBUTATh M ONPOBEpPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS TIPH PEIISHUW 3a7a4 €CTECTBEHHO-HAyYHOTO IMKIJIA, B YAaCTHOCTH M3 Kypca
(bu3uKH.

YMeHHEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPAECT CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESITEIBHOCTH ueioBeka. OpueHTalus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COIHAIBHOTO OBITHS, (GopMa OTpaKCHUS OKPYKAIOIIETO MHUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO MpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHue MIPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIe BUABI YUeOHON U TPYTOBOM
NESITeNbHOCTH, SBJISETCS OJHUM U3 MPO(GECCHOHAIBHO BaXKHBIX KAayeCTB, MOSTOMY aKTyajabHa
3amaya GOpMUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILNUICHUS KaK Pa3sHOBUIHOCTHU
00pa3HOTr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOM
JESATETHBHOCTH TI0 MHOTHIM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMmel yueOHOTO Kypea «I'eoMeTpush» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYaromMxcs udepe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWHA U
JIeUCTBUM, crienn(@UYHBIX TEOMETPUU, BO3MOKHOCTH YCIIEITHOTO MPOJIOJDKEHHS 00pa30BaHHUs 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3Hau€Ha Ui OO0y4aromIuXCs
CpeIHeH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. Takum oOpazom, oOyuaroimuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH
oOmIue MaTreMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CHEMU(PUKON T€OMETPUN U HEOOXOIUMBIC IS
KU3HU B COBpEeMEHHOM o0riecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee rIyOOKO, €CITU B JAIIBHEUIIIEM BO3HHKHET HEOOXOIUMOCTh B T€OMETPUUYECKIX 3HAHUSAX B
npodeccuoHaABHOM IS TEIBHOCTH.



JloCTIDKEHHE 1eNT OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agad. [IpuopuTeTHRIMU 3aauaMy OCBOEHUA Kypca «I eomerpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOM KYIbTYpHl U

OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIIINX MATEMaTUYECKUX MOJIENSIX, MO3BOJISIONINX ONMUCHIBATh U U3Yy4aTh pa3HbIe
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (dopMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEKAX, MOJCISAX M B PEATbHOM MHpE
MHOTOTPAaHHUKH U TeJla BPALLEHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSATUSIMH O MHOTOIDAaHHUKAX U
TeJax BPALlEHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE  PAcCYXJEHHUS B  XOJ€  pELIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJepKaAHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOywaromuxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh MNPOSBICHUS FTEOMETPUUECKUX MOHATUH, 0ObEKTOB U 3aKOHOMEPHOCTEN B
peaIbHBIX JKU3HEHHBIX CUTYallUSX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
NPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
r€OMETPUM M  CO3/1aBaThb T'€OMETPUYECKHE MOJENIH, MPUMEHSTh OCBOCHHBIN
TeOMETPUYECKUN ammapaT Julsl  pelleHMs NPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH IOy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNBHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU
B Hayajge €ero M3ydeHHs 3ajad, peUlaeéMblX Ha YPOBHE MHTYMTUBHOIO IO3HAHMA, H
onpenenéHHbIM 00pa3oM OpraHU30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE HHTYHUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUEHHIO NIpeIMeTa.

[Ipennourenne oOTHAéTCs HAIAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cThb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeATeNbHOCTH. Pa3BuUTHE NPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy Yydaluxcsi B  Kypce
CTEPEOMETPUH IIPOBOJUTCS 3a CUET pelIeHMs 337a4 Ha CO3/IaHue IPOCTPAHCTBEHHBIX 00Pa30B U
3aJjay Ha OIEpPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIOPOH Ha HArJISIIHOCTh, a ONEPHPOBaHUE 00Pa30M — B YCIOBUSAX OTBJIECUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €r0 UCXOJHOT'O COJIep KAHUSI.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpAMHATHI B IpOoCTpaHCcTBEY). DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacnpeaessieTcs He TOIbKO
[0 COJAEP)KAaTeNbHBIM JIMHUSAM, HO W IO TojJaM OOydeHHs Ha YpOBHE cpelHero oOIiero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00yueHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
qTOObl  OBJIQJICHME TIEOMETPUYECKHMHU  MOHATHSMM M HaBbIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIbHO U IOCTYNATENBbHO, C COONIOJICHHEM NPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIMCh B OOIIYI0 CUCTEMY I€OMETPUUYECKHUX MPEeACTaBICHUH 00yJaronuxcs,
paciupss u yriayonsis e€, o0pa3ys IpoUHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenne reomerpuu oTBOUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJ1acce, Bcero 3a J1Ba roja oOydenus - 102 yaeOHBIX daca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeomMeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3anMHOE pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAOIIMECS, TapaJLICIbHbIE U
CKpemuBampmuecs npsaMsle. llapamienbHOCTs MNpPsSMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBIE B IMPOCTPAHCTBE; IMAPALUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTH
IpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIY NpPSIMBIMU B
npoctpanctBe.  [lapayienbHOCTh  IJIOCKOCTEW:  MapajuledbHbIE  IJIOCKOCTH;  CBOWCTBA
napajuleNbHbIX iockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE GUTYPBI HA MJIOCKOCTU: TETPAdP,
KyO, napaJijiesienumnes; NoCTpOeHNE CEYSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpsIMbIE MApaUICJIbHBIE W TNEPIEHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTH IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsIMOW IEpHEeHAUKYIAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. [lepneHaukynsp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH JI0
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus GUrypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHIUKYIISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdaTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHHKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: n-yrojapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuieenunes u ero cBoictea. [lupamuna: n-yroyibHas
nupaMuia, TpPaHd W OCHOBAaHWE MUpaMU[Ibl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuibHbIE
MHOTOTPaHHUKH: MOHSITHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMKia; MpaBUibHAs TPEYrojibHas MUpaMUa U MpaBUIbHBIN TeTpadap; KyO. IIpeacrasienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa3Jp, JoJAeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B NTUpaMuJax, apajuiejenunenax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTH U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBbI, IUIOIIAJb OCHOBAHWUM, Teopema O
OOKOBOHM MOBEpPXHOCTU MpsMON mnpusMbl. [lnomans OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHo mupamunbl. [loHstre 06 oOBEMe.
O0BEM UpaMuIbl, MPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yroliue IWINHAPUYECKOH TIOBEPXHOCTH, OCh
HWIMHAPUYECKO noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
OCb; TUIOIA/b OOKOBO 1 MOIHOI MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00Opa3yrolue KOHMYECKOH MOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BeplIMHA, oOpasyromias M OCh; IUIONIA]Ib



OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3ylolle M BBICOTA; OCHOBAHUSA U
OOKOBasi MOBEPXHOCTb.

Cdepa u map: neHTp, paamyc, OUaMeETp; IUIOIIAAb MOBEPXHOCTH cdepbl. Bizanmuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; Ionaas cepsl.

N3o0paxkenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka mUIMHApPaA U KOHYCA.

KomOunamuu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTpPaHHUK, ONHCAHHBIH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactsus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
mapa ¥ rioimap chepsl.

[lonoOusie Tema B mpoctpancTBe. COOTHOUICHHS MEXKAY IUIOMAASIMU TOBEPXHOCTEH,
0o0béMamMu MOJOOHBIX TEI.

Ceuenust uuauHApa (MapajyieibHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIEe Yepe3 BEPILNHY), CEUEHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha mutockocty U B pocTpancTBe. Cll0KeHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPaBUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema KoopAauHAaT B mpocTpaHcTBe. Koopamuatel BekTtopa. [Ipocreimme
3aJlauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HpSIMBIMU U IIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak AakTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHHMCKOIO OOIIECTBA, MPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON IPpaKIaHCKOW MAEHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHUKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTH>KCHHM B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUN HayKd W JesTebHOCThIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO.

JCTEeTHYECKOEe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXA, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-O3A0POBUTEIHHON
NESATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHOM JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHUIO B
peLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAIIPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYNbTYpbl, TMOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJIOTHUECKUX MpoOieM; OpueHTalnueld Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3a1ad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MO>KHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYeCKON HayKH KakK cgepbl
YEJIOBEUECKOUN NeATeNIbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM $S3bIKOM MAT€MaTHKA W MAaTE€MaTUYECKOW KYyJIbTYpOM Kak CpEACTBOM MO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MNPOCKTHYO HW  HUCCICHAOBATCILCKYIO ACATCIBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3ynbTaThl OCBOCHHS IIPOTpaMMbl yueOHOTO npeameTa «MaremaTrka
XapaKTEpU3YIOTCS  OBJIAZICHUEM  YHUBEPCAJIBHBIMU  HO3HAGAMENbHBIMU  OeliCEUAMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
Oelcmeusmu.

1) Yuueepcanvuvie nosnasamenwvhoie oelicmsus, obecneyusaiom opmuposanue 6a308vix
KOCHUMUBHBIX NPOYECCO8 00yUarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jornueckue qelcTBU:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPH3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY MOHITHSIMH, (HOPMYIUPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIIMKI, OCHOBAHUS 7151 0000IIEeHUS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3A;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIE, YaCTHBIE U OOIIUE; YCIOBHBIE;

® BBISBIIATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEYHs B (haKTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKJICHUSAX; NpeIUIaraTh KPUTSPHUH JUTSL BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUM TI0 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpsAMBbIe
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYXACHUS U BBIBOJIBI;

e BHIOMpaTh crmoco0® pemeHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

® CIOJB30BaThb  BOMPOCHI  KAaK  MCCIENOBATEIbCKUN  MHCTPYMEHT  IO3HAHMS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3HILIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECOBaHHE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYecKoro oOBeKTa, sBIEHHS, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e caMoCTOATeNbHO (opMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pE3yNbTaToB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3MPOBATh BO3MOXHOE PA3BUTHUE MPOIIECCA, & TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTH WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEeMATU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iIuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMM IO CaMOCTOSTEIbHO C(HOPMYTHPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvhvie KOMMyHuKamugHule Oelicmausi, obecneyusarom cgopmuposanHocmy

COYUANBLHBIX HABLIKO8 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUsA; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PELIeHMs 3aaul, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IEHHs 337]aBaTh BOIIPOCHI MO CYLIECTBY OOCYXAaeMOU TeMBI, IPOOIIEMBI,
pelmiaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIOUCK pPEILEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JpPYTMX YYacTHMKOB JMajora,
0oOHapyXMBaTh pa3IMyue U CXOJCTBO MO3UILINIA; B KOPPEKTHOU (opMme popmyarpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMS,;

MIPE/ICTaBIATh PE3y/IbTaThl PEHIeHUs 3a7au, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CorpyaHnunuecrno:

IIOHUMATh W HUCIOJb30BATH NPEHUMYIICCTBA KOM&H}IHOﬁ u HHJII/IBI/IJIyaHLHOﬁ pa6OTI)I
IpU pelIeHuH Yy4eOHbIX 3ajJad; MpPUHUMATh LEeJdb COBMECTHOW JesTeNbHOCTH,
IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW palOTHI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBAThCs, OOCYKIaTh TPOLECC M pe3ynbTaT paboThl; 0000IIaTh MHEHHS
HECKOJIBKHUX JTIOACH;

y4acTBOBATh B TPYMMOBKIX GopMax padboTel (00CykaeHHs, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMbI» M HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIAJa B 00N
MPOJIYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YHaCTHUKAMH B3aUMOICHCTBUS.

3) Vhueepcanvnvle pezynamuegnsvie oeticmsus, obecneuusaom Gopmuposanue cCMulCl08blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIAaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh cr1oco0 perieHus ¢ yuéTom
HUMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH U
KOPPEKTUPOBATh BapUaHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQIEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3ylIbTaToOB; BIAJAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJI Mpoliecca U pe3yibTaTa pPEUIeHHs MaTeMaTH4ecKOon
3aJauu;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTW)KEHUS pe3yJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMU: TOUYKA, IpsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUSI U3 HUX MPU PELIEHUH T'€OMETPUUYECKUX
3azad.

OnepupoBaTb NOHATHUAMM: NApPAVIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunmposaTsh B3anMHOE PacIioIOKEHHE IPSAMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIA Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN yroJl ABYTPAaHHOTO yria; TpaJdycHasl Mepa ABYI'PaHHOTIO YyIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOI'PaHHHUKA, IPABWIIbHBII MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHMpaMuja; Mpu3Ma, MpSIMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccuduimupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBAHHUS Ui KJjacCU(UKAIIIU
(BBIMMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TPaBUJIbHbIE MHOTOTPAHHUKHU; MpSAMbIE U
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTh, CE4EHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/IOB.

Crpouth cedyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINIOJHATH (BBIHOCHBIE) TJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemars 3amaun Ha HaxOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasuaM WId
aIropuTMaM, IMPUMEHSS HW3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7jad Ha BBIYHUCICHHE PACCTOSHUM MEXIy ABYMsS TOYKaMHU, OT TOYKU [0
MPSAIMOM, OT TOYKH J0 MJIOCKOCTH, MEXKY CKPELIMBAOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHYECKHE METOJbl IPH PEIIEHWH CTaHIAPTHBIX
MaTeMAaTHYECKUX 3a/1a4 Ha BBIUMCIEHUE YIJIOB MEXKJY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEXKIY
MPSIMOM M TJIOCKOCTBIO, MEX/TY INIOCKOCTSIMM, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOUIAAM TOBEPXHOCTEW MHOTOTPAHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIGHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATUSMH: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M IIOCKOCTh
CUMMETPUU; HEHTP, OCh U TNIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBhIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensTs reomerpuueckue (akThl JUid pEUICHUS CTePEOMETPHUYECKHUX 3ajad,
MPEANOJIararliX HECKOJbKO IIaroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dhopwme.

[IpuMeHsTh mpocCTeillline NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKALIMOHHbIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe mNpuUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HH,
pacrno3HaBaTh POSIBJIEHHE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA NPAKTUKE: aHAIW3UPOBATh pEajbHbIE CUTYALlUH U
IIPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIHICHWs  MaTeMaTU4eCKU
c(OpMyYIIMPOBaHHOW MPOOIEMBl, MOJEIUPOBATh pEAlbHbIE CHTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOECHHBIE MOJEIN C HCIOJIb30BAHUEM TI€OMETPUYECKHUX IOHATHN U TEOpEM,
anmapara anredpsl; penarb IpakTHYeCKUe 3ajaui, CBSI3aHHbIE C HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJINYMH.

11 KJIACC



OnepupoBaTthb TOHATHSMH: VIMHIPHYECKAsT HOBEPXHOCTH, oOpazyromue
HWIMHAPUIECKOHN MOBEPXHOCTH; WINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKas HOBEPXHOCTb.

PacniosnaBars Tena BpameHus (IIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KrnaccuduimpoBars B3auMHOE pacIoioskeHre cephl U IMI0CKOCTH.

OmnepupoBaTh MOHATHAMHU: MIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CETMEHTA;
IAapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TN BpAIEHUS, T€OMETPHUECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMHMCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK FITH TEJIO BPAIICHUS.

BbIUuCIATE COOTHOMIEHHST MKy TUIOIIAASMH TIOBEPXHOCTEH M 0OBbEMaMH MOIOOHBIX
TeJL.

N3o0paxaTe u3ydaemble (QUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TIPe0OPa30BHIBATE HH(MOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepPTekKaxX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B TPOCTPAHCTBE.

BEIMONHATE AEHCTBHSI CIOKEHUSI BEKTOPOB, BHIYUTAHHSI BEKTOPOB M YMHOKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaIato0T.

[IpumeHsTh NpaBUiIO Mapauieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BECHHE, PACKJIaIbIBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHUEM B JIEKapPTOBOI cucTeMe KOOpHHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIaraloMX HECKOJIbKO IIaroB PELICHUs, €ClU YCIOBUSA MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats nmpocreiiiye reoMmeTpuueckue 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUYECKUX OTHOIICHUNW W HaXOXIACHUE
reOMETPUYECKUX BETUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METOIbl MpPHU
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3a/1au.

[IpumeHsaTh MpocTeiIne MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoUTE TpHUMEpPhl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TMPUPOAEC M >KU3HH,
pacro3HaBaTh NPOSBIEHHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHWUSA Ha NpPaKTHKe: aHAJM3UPOBATh PEAIbHbIE CUTYallUH U
OPUMEHATh M3y4YE€HHBIE TOHATUA B  IpollecCe TOMCKAa pELICHHs  MaTeMaTHYeCKH
c(OpMyYIIMPOBaHHONW MPOOIEMBl, MOJEIUPOBATh pPEAlbHbIE CHUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAaHUEM T€OMETPUUYECKHX MOHATHH U Teopem,
anmapara anredpsl; pemars IpakTHYeCKUe 3aaul, CBI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Komrpoapueie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 BBenenue B ctepeomMeTpuio 10 bubmmorexa [TOK
https://m.edsoo.ru/1c209e37
’ [IpsiMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE. D 1 bubnnorexa [JOK
[TapanienbHOCTh NPSMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD MNPSIMBIX U 12 bubmuorexa [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 bubmorexa TOK
https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
> Muororpartiikit 1 ! https://m.edsg).ru/l0209637
" bubnuoreka [IOK
6 OObEMEI MHOTOraHHHKOB 0 ! https://m.edsg).ru/l0209637
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 bubmorexa [IOK
’ https://m.edsoo.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoJuun4yecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsI padoThI pecypesl
bubmmoreka [{OK
I Tena ppamerms 12 https://m.edsoo.ru/1c209e37
. bubnuoreka [JOK
2 OOLEmbI TeN > I https://m.edsoo.ru/1c209e37
3 B 10 1 bubmmoreka [IOK
€KTOPBI M KOOPJIMHATHI B TIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHUCTeMaTH3aIns 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsinuecTBO yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne oﬁpaaonaTe.Hbele
cero
padoTsI padoThbI pecypchl
OcCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INOCKOCTh, TPOCTpaHcTBo. [IpaBmina
1 1/1506 QXKEHUS HA PUC pKaxP 1300 amelimﬂ 1 bubmmorexa HOK
p . PHCYHIaX: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, IMapaJlIeIbHBIX TIPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
) [Tonatus: nepecekaromuecs MmIOCKOCTH, 1 bubnuoreka [JOK
nepeceKarouecs npsimasi ¥ miocKocTh https://m.edsoo.ru/2d8a9¢99
3 [Tonatus: nepecekaromumecs MmIOCKOCTH, 1 bubnuoreka [JOK
nepeceKaromuecs npsimas ¥ miocKocTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'PaHHUKaMHU
4 n300pakeHue MHOTOT paHHI/IKOB H’a 1 bubmorexa [TOK
P P https://m.edsoo.ru/a63959%d
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEeKaX
HavanpHbie cBeieHus 0 Kyoe U mupamuie
5 WX pa3BEPTKU I/IIII\/IO enu (};eqump ol 1 bubmorexa LTOK
P p ACTH. https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanpeHbie cBesieHus 0 Kyoe u mupamuie
6 UX pa3BEPTKU I/IIIIVIOI[GJ'II/I (};eqump ol 1 bubmorexa [IOK
passep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
7 CTEpEOMETPUU: AKCHOMBI CTEPEOMET pI/II/I u 1 bubmotexa [IOK
P pHI: p p https://m.edsoo.ru/OccScdfe
CIIEJICTBUS U3 HUX
[TonsiTie 06 aKCHOMaTUYECKOM MOCTPOCHUU
8 CTepEeOMETPUHU: AKCHOMBI CTEPEOMET pI/II/I u 1 bubmotexa [IOK
P pHi: p p https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
9 [TonsiTHe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1 bubnmoreka [JOK
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U https://m.edsoo0.ru/65c6b106




CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U bubmmorexa LHOK
) https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
q | Do penomeeme s B 10K
) ’ https://m.edsoo.ru/1a2520f6
TapajuieTbHbIE U CKPEIIMBAIOIINAECS MPSMbIE
[TapannensHOCTh TPSAMBIX U TIIIOCKOCTEH B
12 IIPOCTPAHCTBE: NapAJIJIEIIbHBIC TPSMBIE B bubnuorexa [JOK
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
11 BHOCTB IPSAMBIX U TIJIOCKOCTEH B
13 n}?gs;gaelfcmoec: HappwneanocJ;icng:MZﬁ 51 bubmorexa [IOK
https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM bubmmorexa HOK
https://m.edso0.ru/9f4071b9
15 Yroa mexay npsMbIMU B IPOCTPAHCTBE bubmmorexa I[IOK
https://m.edsoo.ru/fe733862
16 Yroa Mexay IpsIMbIMU B IPOCTPaHCTBE bubmorexa [IOK
https://m.edsoo.ru/2935a9a0
17 [TapanneabHOCTh MIIOCKOCTEH: bubnuorexa [JOK
MapajyieabHbIC INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajuiesibHbIX IIIOCKOCTEH bubmmotexa [IOK
https://m.edsoo.ru/e504d656
19 [Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI HA bubnuoreka [JOK
IJIOCKOCTH: TETpadip, KyO, Mmapaienenume] https://m.edsoo.ru/4a28dc02
. bubmuoreka [JOK
20 Hoctpoerine cetermii https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceueHni bubmorexa HOK
https://m.edsoo.ru/ec26feSd
2 KonTtposnpHas padota no teme "[Ipsimbie u bubnuorexa [IOK

IIJIOCKOCTH B ITPOCTPAHCTBE.

https://m.edsoo.ru/9a0a9e56




[TapanmienbHOCTb NPSAMBIX U IIOCKOCTER"

IlepneHIUKYIISAPHOCTD NPSMOU U IVIOCKOCTH:

bu6mmoreka [{OK

23 TEPHICHAMIKYIAPHBIC HPAMBIC B https://m.edsoo.ru/b19f6aSd
IIPOCTPAHCTBE
[Ipsimble napasienbHble U bubnuorexka [JOK
24
NEPIEHIUKYIIPHBIE K IIJIOCKOCTU https://m.edsoo.ru/0ac11c95
75 [Ipsimble mapassienbHble U bubnuorexa [JOK
MEePIEeHIUKYIIIPHBIE K MJIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U bubnuorexa [JOK
MJIOCKOCTHU https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U bubnuoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/79165d15
78 Teopema o0 psIMOI NTEPIIEHUKYIIIPHON bubnuoreka [JOK
MJIOCKOCTH https://m.edso0.ru/635¢5087
79 TeopeMa o mpsMOU MEPIICHANKYIISIPHOMN bubnuorexa [JOK
MJIOCKOCTH https://m.edsoo.ru/bd3745{8
30 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN bubnuorexa [JOK
MJIOCKOCTH https://m.edsoo.ru/7d18834b
5 orroun 1o mockoemn, prcerommeor uGmiorexa LIOK
N ’ https://m.edsoo.ru/33c477d3
MPSIMOM JI0 TJIIOCKOCTH
52 orromn 1o mockoer pacerommeor ubmiorexa LIOK
N ’ https://m.edsoo.ru/66fefadd
MIPSIMOM JI0 TJIIOCKOCTH
35| or row to mioexocn. prccronmeor Bubmiorexa LIOK
N ’ https://m.edsoo.ru/a5b7b8e3
MPSIMOM JI0 TJIOCKOCTHU
3| or o no mioekocn. paccronmeor ubmiorera LIOK
. ’ https://m.edsoo.ru/dbee22bc
MPSIMOM JI0 MJIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJl MEXAY NPAMOM bubnuoreka [JOK

" TIIIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4




JIBYrpaHHBIN yroJi, TUHEHHBIN YroJl

bubnuoreka [IOK

36 JIBYTPAHHOTIO yIJia https://m.edsoo.ru/SfaOb3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yrom bubnuorexka [JOK
JIBYTPAHHOTIO yIJia https://m.edsoo.ru/c7c777ed
[lepneHIUKYJIAPHOCTD IJIOCKOCTEN: IPU3HAK bubnuorexka [JOK
38 .
NEPIEHIUKYJIIPHOCTH JBYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
[lepneHIMKyYIAPHOCTD MJIOCKOCTEN: TPU3HAK bubnuorexa [JOK
39 .
MEPIEeHIUKYIIPHOCTH JIBYX IUIOCKOCTEHN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKYIAPHOCTD IJIOCKOCTEN: TPU3HAK bubnuorexa [JOK
MEPIEeHIUKYISIPHOCTH JBYX INIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEX nmepneHaUKYIsIpax bubmorexa TTOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX nmepneHaUKYIsIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX nmepneHAUKYIsIpax bubmmorexa IIOK
https://m.eds00.ru/9f246736
KonTtponsHas padoTa o remam
A4 "TlepnieHAUKYASAPHOCTD TPSAMBIX U bubnuorexa [JOK
mrockocTe" u "YTiael Mex Iy NpSIMbIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOT'PAHHHUKA, BBITYKJIbIE U bubnuoreka [[OK
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKA
[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
16 OCHOBAaHUS IPU3MBL; IPsIMasi U HaKJIOHHAS bubnuoreka [JOK
MIPU3MBI; OOKOBAs U MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapamienenunen, TpAMOYTOJIbHbIN bubnuoreka [IOK
MapaJUIeenuIle]l U €r0 CBOWCTBA https://m.edsoo.ru/8a7be683
48 [Mupamuna: n-yronpHasi mupamMuaa, TpaHu | bubnuoreka [IOK

OCHOBAHHUC MHUPAMUDI; OOKOBast U MOJIHAS

https://m.edsoo.ru/tblcd0as




IIOBEPXHOCTbH IIMPAMMUJIBI; IPABUIIbHAS U
yCedE€HHAasi TUpaMuaa

HpaBI/IJII)HI)IC MHOI'OT'paHHUKH: IIOHATUC
IIPaBHUJIbHOI'O MHOTOI'PAHHHWKA,; IpaBUJIbHAA

bu6mmoreka [{OK

9 HIPHSME Tt HpaBHJIbHAs HHpanHa; https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYrOJIbHAS TUpaMUIa U
MIpaBUJIbHBIN TETpadIp; KyO
[IpencraBnenue 0 MpaBUIbHBIX
50 MgoforpaHHHKax: oiTaanp JOACKAdIP U Bubnmorexa HOK
’ https://m.edsoo.ru/a0fddSbf
HKOCayIp.
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHTEILHO TOYKH, IPSMOH, TIIOCKOCTH.
51 DNIEeMEHTBl CHMMETPUHU Bp MApaMHJIaX bubmmorexa IIOK
’ https://m.edsoo.ru/b9e777d9
napajuieJienumeax, MpaBUiIbHBIX
MHOTOTpaHHUKAX
52 BrrunciieHue 371€MEHTOB MHOTOTPAHHUKOB: bubnuorexa [JOK
pé06pa, muaroHau, yribl https://m.edsoo.ru/6¢cdbecef
[Tmomaabs 60KOBOY MOBEPXHOCTH M TOJTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIONIAb bubnuorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MTOBEPXHOCTU NPSIMON IPU3MBI
[Tmomaape 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHOM MUPAMUJIBI, bubnuorexa [JOK
54 .
TeopeMa O IJIOMAIu OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCceu€HHOM MUpamMuabl
55 KonTtponpHas padoTa o treme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 Tonsmue 06 0bneme https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
37 OObEM nupavH s https://m.edso0.ru/235171b3
58 O0BEM TUpaMHIBI bubnmnoreka [JOK




https://m.edsoo.ru/f47dfefd

n bu6mmoreka [{OK
52 OObEM mupaMmIEI ! https://m.edsoo.ru/79¢10312
. bubnuorexa [JOK
60 O0bEM mipamu bl I https://m.edsoo.ru/2faadc3f
. bubnuorexa [JOK
61 OOBEM npH3MEL ! https://m.eds00.ru/79853608
" bubnuorexa [JOK
62 O6HEm mpusMb: I https://m.eds0o.ru/1¢053890
" bubnuorexa [JOK
63 OObEM pu3MBI I https://m.edsoo.ru/482d3f51
64 KonTponbnas pabora no teme "O0bEMBI 1 bubnuoreka [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
s HOBTOPG;III/Ie, 00001IeHNE CI/I(E'TeMaTI/ISaHI/ISI | Bubmiorexa [[OK
SHAMHL. 2 OCTPOCHIE CCHCHIH B https:/m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CHCTEeMaTH3aITUs
o | o Brmeneme o ey | B 10K
JIBYM ’ Jlo 1ip ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO IJIOCKOCTH, MEKTY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMU
bu6mmoreka [JOK
67 Hrorosas koHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEHue, 0000IIEHNE CUCTEMATH3AIIHS
68 PR T, e | buGnorexa LIOK
P Hl“ 1 P § y https://m.edsoo.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTJI0B MEXKY TUIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne i/t Tema YpoKka KOHTpoJu,H],]e HpaKanecxne 05pa3OBaTeJH)HI)Ie
Bcero
padoTsI padoThbI pecypchl

1 Cdepa u map: meHTp, paanyc, IHamerp; 1 bubnuotexa [JOK
IJIOIA/1b TOBEPXHOCTHU chephl https://m.edsoo.ru/0341bc2b
B3anmHoe pacnionoxenue chepsl 1

p Gbep bubmmoreka [{OK
2 IUIOCKOCTH; KacaTeJIbHasl IIIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; momaab chepsl

3 N3obpaxenue chepsl, mapa Ha MIOCKOCTH. 1 bubnuotexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f72
Hunuaaprdeckas TOBEPXHOCTb,
00pa3yronue MHINHIPUIECKOM bubnuorexa [JOK

4 . 1
MMOBEPXHOCTHU, OCh HUIHHIPHUYECKON https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH

WJIMHJIP: OCHOBAHUS M OOKOBast
5 EOBe xf{%cn, oOpa3 ast ¥ OCh; 1 bubmorexa TOK
P > OVPASYIOMIEL M 0GB, hitps://m.eds00.ru/188f6216
Ioniaab OOKOBOM M MOJHON MOBEPXHOCTH
N300paxkenne nuInHApa Ha MIIOCKOCTH.

6 PazpépTka nmnunapa. CeyeHus MUIMHIPA 1 bu6mmoreka [JOK
(TIOCKOCTBIO, TApATIICITBHON UITH https://m.edsoo.ru/016e25eb
MIEPIEeHIUKYJIAPHOI OCH IIIMHAPA)

Konunueckas moBepxHOCTh, 00pa3 ue
7 KOHHUYECKOU HOBerHOCTI/I, OCE u }];I:IIIIHI/IHa 1 bubmmotexa [IOK
. p ’ p https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTHU
Konyc: ocHOBaHue 1 BepiirvHa
8 00 23; asi U OCb; rmop ajb (%01(030171 u 1 bubmotexa [IOK
pasylot > LHotman https://m.eds00.ru/897dd3b2
MOJTHOU MOBEPXHOCTH

9 YceuéHHBIN KOHYC: 00pa3yrolue 1 BBICOTA, 1 bubnunoreka [JOK
OCHOBaHUs M OOKOBAsi MOBEPXHOCTh https://m.edsoo.ru/1468bab3

10 N300pakeHne KoHyca Ha MIOCKOCTH. 1 bubnuoreka [JOK




Pa3Béprka konyca. CeueHus KoHyca
(TI0CKOCTBI0, MapalIEIbHON OCHOBaHMUIO,
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEPIINHY)

https://m.edsoo.ru/Obde1be8

KomOuHnamus ten BpameHus u

bu6mmoreka [IOK

1 MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
" e oD T BuGmorexa LIOK
pa, p https://m.eds00.ru/0b136158
TEJIO BPAIICHUS
13 [TorsTue 06 06BéMe. OCHOBHBIEC CBOMCTBA bubmmoreka [{OK
00BEMOB Tenn https://m.edsoo.ru/26a03fb7
i bubnuorexa [JOK
14 Obbem umHApa, KOHYCA https://m.eds0o.ru/5513d87b
i bubnuorexa [JOK
15 O0bEM mapa u niomans: chepsl https://m.edsoo.ru/d189bde2
6 | Dot s meepmene Buaiona LOK
2L MORILY TUIOTHAZ https:/m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEIT
17 KonTtponpHas padota o temam "Tema bubnuorexa [JOK
Bpamienus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
13 Be . bu6mmoreka [JOK
KTOp Ha IUIOCKOCTH 1 B HPOCTpAaHCTB https://m.edsoo.ru/5caefclb
19 CI10XK€HHE U BEIYUTAHHUE BEKTOPOB Brbmaorexa LOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO Bubmzorexa HHOK
p https://m.edsoo.ru/dee379¢eb
2 renonmamap motrapan. Tpasi BuGnorexa LIOK
Ko P ckropam. Lip 0 https://m.edsoo.ru/a28fd74e
napajuieNenunea
Permtenue 3amau, CB;I3aHHLv1X c } Bubmiorexa LIOK
22 MIPUMEHEHHEM TMPaBIII JEHCTBHIA C

BCKTOpaMH

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




KoopanHaTHO-BEKTOPHBIN METO IIPU

bubnuoreka [IOK

23 pELIEHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[psm bHas CHCTEMA K WHAT B
24 Hg))oCT%zLZJ;BeaKgogﬂeHHZleolfel:cToga bubmmorexa LHOK
. ) ' https://m.edsoo.ru/48db7058
[IpocTeitmme 3a1aun B KOOpANHATAX
75 VYron mexay BekTopamu. CKaasipHOE bubnuotexa [JOK
MIPOU3BECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexy NpsMbIMU U bubnuorexa [JOK
TIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KonTponsnas pabora no teme "Bekrops! u bubnuorexa [JOK
KOOpPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢c22fc5
[ToBTOpenue, 0600IIEHNE U
8 cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780baSd
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IICHNE 1
29 cucreMarusanus 3Haguii. OCHOBHEIE bu6moreka [IOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUU
30 gl%i?ﬁfﬁiil{?ﬁff}if;? ;Iaz[aqn Bubmorexa HHOK
https://m.edsoo.ru/7491efe0
IUIAHUMETPUU M METO/IbI UX PELICHUS
31 g%iﬁ:%iﬁﬁffiﬁiﬁ ;Iaz[aqn Brbmaorexa LOK
https://m.edsoo.ru/4dffda97
IJIAHUMETPUU M METOJIbI MX PEUICHUS
[ToBTOpEeHUE, 0000IICHNE 1
32 cucreMarusanus 3HaHui. OCHOBHEIE bu6mmoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bu6mmoreka [JOK
33 Hrorosas koTpoIILHAs paboTa https://m.edsoo.ru/ec24dfc?
34 [ToBTOpEHue, 06001IeHNE U bubnuoreka [JOK




‘ cucTeMaTru3anus 3HaHUH

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHGpI/IpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUH
reOMETPUUYECKHX 3a/1a4

7.3

OnepupoBaTh MOHATHSMHU: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTH
NPSIMBIX U INIOCKOCTEN

7.4

Knaccuduimposats B3aMMHOE pacrlojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJjl, TpaHU JBYI'PAaHHOTO YTJa,
peOpo IBYrpaHHOTO yria, JUHEHHBIN yroJl JBYrpaHHOIO yIJia, rpagaycHas
Mepa ABYTPaHHOIO yria

7.6

OnepupoBaTh MOHATHUAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIbII
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHHKA, TPABUIIbHBI MHOTOTPAHHUK

7.7

Pacnio3HaBaTh OCHOBHBIC BBl MHOTOTPAHHUKOB (TIHpamuIa, MpU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienuIie, Kyo)

7.8

Knaccupummpoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
Kiaccupukanuu  (BBIIYKJIBIE U HEBBIIYKJIblE  MHOTOI'PAHHUKH,
IpaBWIbHbIE MHOTOTPAHHUKH, TMPSIMbIE U  HAKJIOHHBIE IPHU3MBL,
napasuiesIenuIe bl

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKylIasd IIJIIOCKOCTbD, CCUCHUC
MHOT'OI'PaAHHUKOB

7.10

OOBACHATE IIPUHIUIIbLI IMOCTPOCHUMA cedyeHH i MHOT'OI'pPaHHHUKOB,
HCIIOJIB3Ys ME€TO CJICI0B

7.11

Ctpouthb ce4yeHHs] MHOTOTPAHHHUKOB METOJIOM CIIEAOB, BBIMIOJIHSATH
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3a7aun Ha HaAXOXICHUE TCOMCTPUUCCKUX BCIMYHUH IIO o6pa3uaM
I aJIrOpuTMaM, IPUMCHAA H3BCCTHBIC AHAJIMTHYCCKHC MCTOAbI IIpHU
peIICHUM CTAHAAPTHBIX MATCMAaTHUYCCKHUX 3ajla4 Ha BbIYMCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU IO HpﬂMOfI, OT TOYKHU A0
IIJIOCKOCTH, MCXKAY CKPCIIUBAOMIUMHUCH ITPAMBIMU

7.13

Pemate 3agaun Ha HaXOXKJIEHUE TCOMETPHUICCKUX BCIUYHH I10 o6pa3uaM
WK ajiroputMaM, IMPUMCHAA H3BCCTHLIC AHAJIUTHUYCCKHUEC MCTOJbI IIPpU
pCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YTJIOB
MCXKAY CKPCHIMBAIOUMIUMUCA NPAMBIMU, MCKIY HpHMOﬁ N IJIIOCKOCTBIO,
MCKAY IIIOCKOCTSAMM, IBYI'PDAHHBIX YI'JIOB

7.14

Bbruucnare 00bEMBI M IUIONIAAM  MOBEPXHOCTEH MHOTOI'PAaHHHMKOB
(mpu3Ma, nupamMuia) C MpUMEeHeHneM (OPMYJI, BEIUUCIISATh COOTHOIICHUS




MEXIY IUIOIIAAMHU MOBEPXHOCTEM, 00bEMaMu 0T0OHBIX
MHOTOI'PAHHUKOB

OnepupoBaTh NMOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

715 IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (PUTYPBI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypaX, TNPEICTABICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpudeckue (QaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEIIIONAararoliuX HECKOJbKO IIAroB PELICHMs, €CIU YCIOBUSA
IPUMEHEHHUs 33JIaHbl B IBHOM opme
718 [IpumenaTs mnpocTelime MporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE IpUMEpHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HHU, PACIIO3HABATh NPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPAKTHKE: aHAIU3UPOBATh PealIbHbIE
CUTyallud M MPUMEHSTh H3YYEHHBbIE MOHSATHS B IIpPOLECCe IOMCKa
peuieHus MaTEeMaTHYECKU chopMyIHPOBAHHOM npo0JieMbl,
7.20 MOJIEIMPOBATh PEAIbHBIE CUTYAllMM Ha SI3bIKE T€OMETPUH, MCCIEN0BATH
MIOCTPOEHHBIE MOJIEIN C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHITHHA U
TEOpeM, arrnapara anredpbl, pemarh NpakTUYECKHe 3a/1aul, CBS3aHHbIE C
HaX0XJICHUEM IT'€OMEeTPUYECKUX BEJTMYHH
11 KJIACC
Kon .
poBepsIeMOro IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHsI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHus
pe3yJabTara
6 ['eomeTpus
OnepupoBaTh NOHIATUSIMU: IMIMHIPUYECKAsI IOBEPXHOCTb, 00pa3yroue
6.1 UUIUHAPUYECKOW TMOBEPXHOCTH, LWIMHJIP, KOHUYECKAas IOBEPXHOCTbH,
oOpa3ymoliyue KOHMYECKOH  MMOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTh
6.2 PacnioznaBatsk Tena BpameHus (IUIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATD CIIOCOOBI MOJTYYSHHS Tl BpallleHus
6.4 Knaccuduimposats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHUSMM: ILIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJIOS, BHICOTA
I1ApPOBOTO CJI0sl, HIAPOBOU CEKTOP
6.6 Boruncnate 00BEMBI M TUIOIIATM TMOBEPXHOCTEH TeNm BpalleHHUs,
] TreOMETPUUECKUX TeJl C MPUMEHEHUEM (hopmyI
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy U
6.7 OTIMCAaHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOT'PAHHUK HIIU TEJIO
BpalleHUs
6.8 BbluMcnATe  COOTHOLIEHHMS MEXAy IUIOIAASIMHM IOBEPXHOCTEH H
00BbEMaMHU MOJOOHBIX TET
6.9 N3006paxkaTh n3ydaemble QUIYpbl OT PYKH M C TPUMEHEHUEM MPOCTHIX




YEPTEKHBIX HHCTPYMEHTOB

6.10

BbIMonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHM W3 PHCYHKOB IPOCTHIX
00BEMHBIX (HUTyp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI
BpalleHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH W MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, NpeICTaBICHHYIO Ha
YEepTE)KaAX U PUCYHKAX

6.12

[IpumensTh reomeTprueckue (HakThl IS PEMICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIArarolUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUS
IPUMEHEHHUs 33JIaHbl B IBHOM opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOPOB, BBIYUTAHUA BCKTOpOB nu
YMHO)KCHI/UI BGKTOpa Ha YHuCIIO, 06’I)$ICH$[TI>, KakuMmn CBOﬁCTBaMH OHHU
oOmazmaroT

6.15

[IpuMeHsTh NpaBUIIO NapajuleIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMM, CKaJIPHOE IPOM3BEICHHE BEKTOPOB,
KOJUUJIMHEAPHBIE ¥ KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEXAY BEKTOPaMH, CKaJISIpPHOE MPOU3BEICHUE, pacKiaIblBaTh BEKTOP MO
JIByM HEKOJUIMHEApHBIM BEKTOpam

6.18

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPJIUHAT

6.19

Pemate mpocteiiime reoMeTpuuYecKHME 3aJaud  Ha [PUMEHEHHUE
BEKTOPHO-KOOPJIMHATHOTO METOJIa

6.20

Pemate 3aa4d Ha JA0Ka3aTCIbCTBO MaTEMaTHYCCKUX OTHOIIICHUM H
HaXO0XJICHUC ITCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WM aJirOpUTMaM,
IIPUMCEHAA HU3BECTHBIC MCETObI IIpu pE€UICHUA CTaHAAPTHBIX
MaTeMaTHYCCKHUX 3ada4

6.21

[IpumensaTh mnpocTeliue MNporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBOAUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
KU3HHU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23

[IpumeHsTh TONMY4YEHHbIE 3HAHHUS Ha TPAKTUKE: AaHAJIU3UPOBATH
pealbHble CUTYyallud M MPUMEHSATh HM3YYCHHbIE IMOHATUS B Ipollecce
MOKWCKA pELIeHUsT MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETUPOBATh pPEANIbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPHUH, MCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armnapara anreOpsl, pemarh NpakTUYeCKHe 3a7auu, CBsI3aHHBIE C
HAXOKJIEHUEM F'€OMETPUUYECKUX BETUYNH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTEpeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATHYECKOM  TIOCTPOEHHUH  CTEPEOMETPHUH:  aKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue HpsIMBIX B IPOCTPAHCTBE:  IEpPECEKAoLIUecs,
napajulefibHble ¥ CKpeuiuBaroiiuecs: mpsaMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyielbHble MpsiMble B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSAMON M IUIOCKOCTHU. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpsSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleIbHble MIIOCKOCTH, CBOWCTBA MapauleIbHbIX
mwiockocteit. [Ipocreiimne nmpocTpaHCTBEHHBbIE (UIYphl Ha IUIOCKOCTH: TETPadap,
KyO, napajjiesenue];, IOCTPOeHUE CeUeHHM

7.3

HepHeH)II/IKy.]'IﬂpHOCTB HpSIMOfI U TIUIOCKOCTH: TCPHCHAWKYIISAPHBIC TIIPAMBIC B
IMPOCTPAHCTBE, NPAMBIC MAPAJUICITIBHBIC U IIEPIICHAUKYIIAPHBIC K INIOCKOCTH, IIPHU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIOCKOCTH, TEOPEMa O PSAMOM MEPIEHAUKYIISIPHOMN
IJIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MEXAYy TMpsSMOH U IUIOCKOCTHIO,
JBYTPaHHBIA yroJl, JUHEWHBIA YroJ JAByrpaHHoro yria. llepneHaukynsap u
HaKJIOHHbIE: PACCTOSHHUE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (UTYyphl HA IMJIOCKOCTh. [lepneHAnKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEeHAMKYISPHOCTH  ABYX  Iuiockoctred. Teopema o  Tpéx
MIEePIEeHIUKYIIIpax

7.4

[lonsiTHe MHOrOTpaHHHKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAaHHHKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yroiabHas
npu3Ma, TpaHU ¥ OCHOBAHMS IpPU3MBI, IpsiMas U HAaKJIOHHAs MpPU3MbI, OOKOBas U
TMOJIHAsl IOBEPXHOCTh Npu3Msl. [lapamienenunen, npsiMOYroJIbHBIN Mapajuieenue
u ero cpoiictBa. [lupamuza: n-yronbHas nupaMuja, TpaHd 1 OCHOBAHUE MTUPAMHU/IBI,
OOKOBas M MOJIHAS TOBEPXHOCTh MHUPAMUJbI, MIPABUIIbHAA U yceUEHHAsl MUpaMHa.
DOneMeHTbl NpuU3Mbl W TOUpamMuzbl. [lpaBUibHBIE MHOTOTPAaHHUKHU: TIOHSATHE
MPaBUJIBHOTO MHOTOTpPaHHHKA, MpaBUibHAs MpPU3Ma U MpaBWIbHAs MUPaMHJA,
MpaBWJIbHAS TPEYroJibHAsA MUpaMUAa U MPaBWIbHBIN TeTpasrap, ky0. [IpeacraBnenue
O TPaBUIBHBIX MHOTOTPAaHHMKAaX: OKTadAp, NoAeKa’ap W ukocayap. CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IPOCTpPAHCTBEC: CHUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DIIEMEHTHI CUMMCTpPUU B IMHUPpaAMHUIAX, MMapaJUICIICIIUIICAaX, IIPaBUIIbHBIX
MHOT'OI'paHHUKaAX

7.6

Bbluncnenue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOW MOBEPXHOCTH W TOJHON TOBEPXHOCTH MPSAMONW MPU3MBI, IUIOLIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsAMoil mpu3Mel. [lnomaas 6oxoBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IMPABUIBHOM NHMPAMHUIABI, TEOpeMa O IUIOLIANN
yceu€HHOo# nupamupl. [lonstue 06 06béMe. O0BEM nmUpaMuibl, IPU3MBI

7.7

HO,I[O6HLIC TCJIa B IPOCTPAHCTBE. CooTHomeHHs MCKAY IUIOIAOsIMU HOBCpXHOCTCI\/'I,




00BpEMaMHU IO AOOHBIX TENT

11 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

6

['eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yIoNINe UINHAPUIECKONW TOBEPXHOCTH, OCh
OWIAHAPUYECKON MOBEpXHOCTU. LlMnmuHap: ocHOBaHHMS W OOKOBasi MOBEPXHOCTB,
00pa3yromas 1 och, IO 1b OOKOBOH ¥ MOJHON MOBEPXHOCTH

6.2

KoHnnueckast HoBepXHOCTh, 00pa3yromirie KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOM MoBepXHOCTU. KOHyC: OCHOBaHME W BeplIMHA, 00pa3yromias U OcCh,
IJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroliue u
BBICOTA, OCHOBAaHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paanyc, 1MaMmeTp, MiIomaab MmoBepxHoctu cheprl. Bzaumuoe
pacroyio)keHue cepsl U TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, IIIomap

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MIIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOunamuu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOIpaHHUK, ONUCAHHBIN
okoJio chepsl, cepa, BMCaHHAS] B MHOTOTPAHHUK, WA TEJIO BPAIICHUS

6.6

[Tonsatue o6 oOwnEMe. OcCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiuienenunena u ciaenctsust w3 He€. OObEM nMIHMHIpA,
koHyca. O0BéM mapa u rionaab chepsbl

6.7

[TogoOHble Tena B mpocTtpaHcTBe. COOTHOIIGHHS MKy — IUIOMIQISIMH
MMOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEIT

6.8

Ceuennst nunuHzApa (MapajuieIbHO M MEPHEeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIINHY), CEUCHHUs 1apa

6.9

Bextop Ha minockoctu u B mpoctpaHcTBe. CloKeHHE U BbIUUTAHUE BEKTOPOB.
YMHOXEeHHEe BeKTopa Ha uucio. PaznokeHue BeKkTOopa Mo TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
MIPUMEHEHHEM IPaBIJI JEHCTBHUM ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHatbl BekTopa.
[Ipocreiiinue 3amaun B KOOpAMHATaX. YTon Mexay BekTopamu. CkansipHoe
MPOU3BEACHUE BEKTOPOB. BbIUMCIICHHE YIIIOB MEXKAY MPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO P PEHICHUH T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bilagenue meromamMu 0Ka3aTeNbCTB, AITOPUTMAMHM pELICHUS 3a1ady;
yMmeHue (GopMymupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeTICHHE,
aKCHOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, [0KAa3aTeNIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
o0paTHO€ U MPOTHUBOIOJIOKHOE YTBEPXKICHHUE, MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MAaTU4YeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYXICHUSA IpPH pEIICHWH 3aj]ad,
OLICHUBATh  JIOTMYECKYID  IPABUJIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATh MOHATHUSAMU: MHOKECTBO, IIOJMHOXECTBO, OIEPAllMA HaL
MHOXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIs ONHCAHMS PEATIbHBIX MPOLECCOB U SIBICHUI U IIPU PELICHUH
3aja4, B TOM 4YHCI€ U3 JAPYrux Y4eOHbIX MpEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATUAMU: rpad, CBA3HBIN Trpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHUE 3aJaBaTb M ONUCHIBATh rpadbl pa3IMuYHBIMU
crocobaMHu; UCI0JIb30BATh I'padbl IpU PELICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHSIMHU: HATYPAJTbHOE YHCIIO, IEJ0€ YHCIIO,
CTENEHb C IEJIBIM TToKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETICHH, CTENEHb
C palMOHAIBHBIM  TIOKa3aTejieM, CTeNeHb C  JACHCTBUTEIHHBIM
rokaszatesneMm, JiorapudM 4YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOW3BOJLHOTO YHCJIA, OCTATOK IO MOJYJI0, PAIMOHAIBHOE YHCIIO,
HppaIMOHAIBHOE  YHCIIO, MHOXECTBA  HaTypaJIbHBIX, LIENBIX,
palMoOHANBHBIX, JICUCTBUTEIBHBIX YHCEI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIMK JCNUTEIh M HaUMCHBIIIEE
oO1iee kpaTHOe, anrOpuT™ EBKIIMIA MpH pelieHnH 3a1a4; 3HAaKOMCTBO C
pa3IMYHBIMU ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYHCIICHHS;  YMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHUH W MPeoOpa3oBaHMsS BBIPAKEHUH CO
CTENEHsSAMH W JorapudMamu, mpeoOpa3oBaHUs IPOOHO-PATMOHAIBHBIX
BBIPQKEHUI; YMEHHUE OINEPUPOBATh MOHSATUSMU: IOCIEIOBATEIBLHOCTD,
apudmMeTnyecKas nporpeccus, reOMETpUYECKast mporpeccus,
OeCKOHEYHO YObIBaOIlas TeOMETpUYecKass Mporpeccus; yMEHUue
3a/1aBaTh MOCJIEI0BATENILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMmyn; yMmMeHHE ONepHpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpshKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
gyucna, (¢GopMa 3amuch KOMIUIEKCHBIX 4ucel (TeoMeTphyecKas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); YMeTb TMPOU3BOAMTH
apudmeTnyeckue AEUCTBUA C KOMIUIEKCHBIMU UHCIAMH;, MPUBOAUTH
OpUMEPbl  UCIOJb30BAHMUS ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2x2 wu  3x3,  omnpenenuTenb  MaTPUILBL,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONCpUpPOBATH TOHATUAMU: PALUMOHAJIBHBIC, UPpPAlHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbBI, YMCHHUC OIICpUPOBATH




MOHATUAMM: TOKJECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHUE,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
YpPaBHEHUM, HEPAaBEHCTB U CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HCpaBCHCTBA W CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA MW CHCTCMbI C IIapaMCTPOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHUYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HAYKU U peaIbHOM KU3HU

YMeHue onepupoBaTh MNOHATHAMH: (QYHKIUS, YETHOCTH (YHKIIHH,
NEePUOTUYHOCTD (PYHKIIMH, OTPAHMYCHHOCTH (DYHKIIMH, MOHOTOHHOCTH
GbyHKIMHU, SKCTpeMyM (YHKIWHU, HAanOOJIbIIee W HAMMEHBIIIEE 3HAUCHHUS
(yHKIIMM Ha IPOMEXYTKE, HeNpepbIBHAsS (QYHKIIMSI, aCUMITOTHI Tpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PYHKIUU, TEOMETPUUYECKUN U
¢u3nueckuil CMbICT TPOU3BOJHON, TEpBOOOpa3Hasi, ONpeneIEHHbIN
UHTErpai;, yMEHHE HaXOJUThb aCUMIOTOTHI rpapuka (yHKIUH; yMEHHUE
BBIYHCIATH [POU3BOJHBIE CYMMBI, IPOM3BEACHHUS, YACTHOIO H
KOMIIO3ULIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMKM; YMEHHE HaxOOUTh MPOU3BOJHBIE 3JEMEHTApHBIX (YHKIIHIA;
YMEHHME HCMOJb30BaTh MPOU3BOJHYIO JJISI HCCIEA0BAHUA (QYHKIUH,
HaxXOJUTh HAWOOJbIIME W HaWMEHBbIINE 3HAaYeHUs (QYHKIMHA; CTPOUTH
rpauKy MHOTOWJIEHOB C MCIIOJIb30BaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHaJlM3a; TMPUMEHATh MPOU3BOJHYIO ISl HAXOXJIECHUS HaWIydlIero
pelIeHNs] B MPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHYECKUX H
(bu3uYecKuX 3a7a4ax; HAXOJAUTh TUIOMIAIN U O0BEMBI (UTY C TTOMOIIIBIO
UHTErpaja; NPUBOAUTh IPUMEPbl MaTeMaTHYECKOTO0 MOJIEIHUPOBAHMS C
noMo1IbIo quddepeHIaaTbHbIX YPaBHECHUI

YMeHne omnepupoBaTh MOHATHUAMU: Tpaduk GyHKIUH, oOpaTHas
dbyHKIMS, KOMIO3UIMSA (QYHKIMHA, JTHHEHHas (QyHKIHS, KBaJpaTHIHAsS
byHKIIHS, parnoHanIbHas byHKIHUA, CTETICHHAs GbyHKIHA,
TPUTOHOMETpHUYECKHE  (QYHKIMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TIOKa3aTelnbHas W Jorapugmuyeckas QYHKIUH; yMEHUE
CTPOUTH TpPapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpaduKoB (QYHKIUH, UCIIOIB30BaTh TPAPUKH IS U3yYCHHS POIIECCOB U
3aBHCUMOCTEH, NIPU PEIICHUH 33aad W3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 peallbHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOCTBAa W rpaduku GyHKOMN s
pelleHus] ypaBHEHHI, HEPABEHCTB U 3aJlad C MapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXKECTBA PCIICHUH YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiath TEKCTOBBIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBW)KEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIyT, HaJIOTH, 337a4i U3 00JacTH yIpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJlayM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MpPaBAONOJA00HOCTh pE3yIbTaTOB; YMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaXKEHUS,
YPaBHEHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BAaHUEM alapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYCHHBIH pe3ynbTaT

YmMmenue OICpHUPOBATh NMOHATUAMUA: CPECAHECC apH(I)MeTqucxoe, MEIHuaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3HA4YCHUMA, pasMmax, Auctepcus,




CTaHJAPTHOE OTKJIOHCHHE YHUCIOBOrO Habopa; yMEHHE U3BIEKATh,
WHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTABICHHYI0 B Tabnuuax, Ha
IrarpaMmmax, rpagukax, OTpa)xarollyto CBOHCTBA pealbHbBIX IPOIECCOB
SIBJICHUI; TIPEACTABIATh HH(POPMAIIHIO C MIOMOIIBIO TAOIUI] U TUATPAMM;
HCCICA0BATh CTATUCTHUYCCKHUEC OAHHBIC, B TOM YHCJIC C INMPHMCHCHUCM
rpadUYecKuXx METOJOB W  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAONIOAEHHS C IIOMOIIBIO JHarpaMm
paccenBaHys U JINHEWHON perpeccun

YMeHHe onepupoBaTh IOHATUSAMH: CIydalHBIA ONBIT WM CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpapUUecKuXx METOJ0B; HPHUMEHATH
(GbopMyIbl CIOXEHHS] M YMHOXKEHUS BEpOSITHOCTEH, (hOopMyny MOJHOU
BEPOSITHOCTH, popMyny bepHynnu, koMOuHaTopHbIE (DaKThl U POPMYIIBI;
OIICHMBAaTh BEPOSITHOCTU pEalIbHBIX COOBITUI; YMEHHE OIEepUpOBaTh
MOHATHSAMM: CllydailHas BEJIMYMHA, paCHpeAesICcHHEe BEPOSTHOCTEMN,
MaTeMaTH4eCKOE OKHMJAHWE, TUCHEPCUS MU CTAHJAPTHOE OTKIOHEHHUE
ClIlydailHOM BeNWYMHBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO W HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCMOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHHN I
pelleHns 3a1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX HCCIEAOBAHUN; yMEHUE NPUBOAUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAHHMH, YHCIIO TIEPECTaHOBOK, OwHOM HbIOTOHA; yMeHme
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHUS ISl pEILICHUs 3a]1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIAATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH MOJYYCHHBIN PE3YIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIJla, IUIOCKUH  yrod,
JIBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IPH
pelIeHnH 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MPAKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpPHL,
MHOTOI'paHHMK, MPABUIbHBII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M MHOBEPXHOCTh
BpallleHHs], UUIMHIP, KOHYC, Hap, cdepa, Mmiomags cepsl, MIomaib
NOBEPXHOCTU NHPaMMJIbl, NMPU3MBI, KOHYyca, LWIUHApa, 00BEM KyoOa,
HOpPSMOYTOJIBHOTO TapajjieNienunesa, MUpaMuabl, NPU3MBbL, IWIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepbl, LMIMHIpPA, KOHYCA; YMEHHME CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTU
BpAILICHUS], UX CEUEHMS], B TOM YHCIIE C TIOMOIIBIO SJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKHX (PUTYP, CAaMOCTOSTEIHLHO




(bopMynMpOBaTh ONpEEIeHUsI U3y4aeMbIX (PUTYp, BBIABUTATh TUIOTE3BI
O CBOHCTBax M MPHU3HAKaX IeOMETPUUECKUX (GHUTyp, 0OOCHOBBIBATH WU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio ¢uryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIE IONOJHHUTEIbHBIC
HIOCTPOCHHS

11

YMeHue omnepupoBarth IMOHATHSAMH: JBM)KCHHE B IPOCTPAHCTBE,
napauIeTIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue monodus, Mog00HBIE (UTYpPBI, YMEHHUE
pacro3HaBaTh PaBHBIC W IMOJOOHBIC (UTYpPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKType; HUCIOJb30BaTh I'€OMETPHUUYECKHUE OTHOIICHHUS
MpU pEIICHUH 3aJ1a4; HaXOJIUTh TEOMETPUYCCKHE BEIWYWHBI (JJTHHA,
yroj, IUiomaas, o0BEM) MpU peIIeHWH 3a7a4 W3 JIPYTHX yueOHBIX
MPEIMETOB U U3 PEaTbHON KH3HU; YMEHUE BBIUUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIONIaab, OO0BEM, IUIOMIAb TMOBEPXHOCTH),
WCIIOJIB3YSl HM3y4YCHHBIE (OPMYIBI M METOJBI, B TOM YHCIE: TUIOIIA[b
MTOBEPXHOCTH TMHPAMHU/IBI, TIPU3MBI, KOHYCA, MWJIHHIPA, TUIOMAIs CHEpsI,
00BEM Kyba, MPSAMOYTOJBHOTO MapajijieNienuIe/ia, TUPaMHIbI, TTPU3MBI,
IWIMHIPA, KOHyca, INapa, yMEHHWE HAaXOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD
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YMeHne onepupoBaTh MOHITHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha 4YHCIO, pa3joKEHUEe BEKTopa Mo Oasucy,
CKaJs[pHOE MPOU3BEJIEHUE, BEKTOPHOE TMPOU3BEACHUE, YroJ MEXKIY
BEKTOpaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIM M KOOPAWHATHBIA METOA
JUIS peuIeHUs] TeOMEeTpPUYeCKUX 3ajad M 3a7ad JpYyrux y4deOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MNOAXOMAIIMM METON Ui pelIeHHs 3ajauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTUKd B HW3YYEHMHM MPHUPOJHBIX U
OOILIECTBEHHBIX MPOIECCOB U  SBJICHUW; YMEHHE paclo3HaBaTh
IPOSIBIICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MpUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
10 Pammonanbupie  uymucna. OOBIKHOBEHHBIE W JECATHUYHBIE JPOOW, TIPOLICHTHI,
' 0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
13 ApubdmMeTnueckuit KOPGHB HaTypaiabHOU cTeneHu. J[eWMCTBUS ¢ apuPpMETHIECKUMU
KOPHSIMH HAaTYpaJIbHOW CTETeHU
1.4 Crenens c 1ienpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeMm. CBoiicTBa
CTETeHU
15 CuHyc, KOCMHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHUCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaIbHbIE JOrapudMbI

JlelictButenbHple  uyuciaa. ApudMeTHYECKHE OTepalud C JeHCTBUTEILHBIMU
1.7 guciaamu. [IpubGmmkEHHBIC BEIYUCICHUS], TTpaBUiia OKPYIJICHUs, TPUKHIKA U OIIEHKA
pe3yJbTaTa BIYUCICHUN

1.8 [IpeoOpazoBaHue BIpAKEHUM
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuiyeckre ypaBHEHUS
2.4 [Toka3zarenbHbIC U JIOTapu(MHUIESCKUE YPABHEHUS
2.5 Lenble 1 ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(HMHUUIECKIE HEPABEHCTBRA
2.8 TpuroHomerpuyeckre HEpaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuna cCucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeaennTenb MaTpUllbl

3 OyHKIMH U TpadUKH

Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkuuu. B3ammao oOparHbie

3.1 ¢byukiun. Yeraople u Heu€TtHble dyHkuuu. [lepuonuueckue QyHkimm
OO6nacTe ompeneneHuss M MHOXKECTBO 3HaueHHH ¢yHkuuu. Hymu dyHKImm.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYHKITHH.
) MakcuMymbl ¥ MUHUMYMBI (QyHKIMU. HauOoinblliee W HauMeHbIee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaldbHBIM M IeNbIM MoKa3zateneMm. EE& cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauk KOpHS n-0i CTENIeHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu

3.5 [Toka3zaTenbHast U jorapudmuyeckas QyHKINU, UX CBOWCTBA U TpaPUKH




Touku paspeiBa. AcuMmnTotsl rpaduxoB  ¢yHkiuii. CoiicTBa  (QYyHKIHH,

36 HEINIPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUs IOCIIEIOBATEIBHOCTEH
3.8 Apudmernueckas 1 reoMeTpudecKas nporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTn4eckoro aHauausa
4.1 [IpousBoanas ¢yHkwu. [Ipon3BoaHbIEC HIeMEHTAPHBIX (HYHKIUH
[IpumeHeHne NPOU3BOAHON K MCCICNOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxoskaeHne HamOONbIIEr0 W HaWMEHBIIETO 3HAYeHUsS (YHKIUH Ha
OTpPE3KE
4.3 [TepBooOpa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHo0xecTBO, orepanuu HajJ MHOKecTBaMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHOrorpaHHUKU
7.4 Tena ¥ MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI
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