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IHHOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
NPEABSIBISEMBIX K MAaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBbHOI'O PA3BUTHA JINYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHoCTh y4eOHOTO Kypca TEOMETpHM Ha ypPOBHE CpeIaHEro oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOMUXCS, GOPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HM3YYCHHsS JPYrUX YYeOHBIX JIMCIIHILINH.
PasButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIIECCOB PEAaJTbHOr0 MUpPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIILICHHUS, HEOOXO0IUMBIX JJIS QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpus sBseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
0o0pa3zoBaHMs, TaK Kak 00OECIEYMBAET BO3MOXXHOCTh M3y4YeHHUS KaK JUCHUILUIMH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe wmbIieHHe, GOPMHUPYEMOE TMPH HM3YUYCHUH OOYYAIOUUMHUCS TOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHH IIEMIOYKH JIOTHYECKUX YTBEPKICHUNW B XOJE PEIICHHS
TEOMETPUUECKHX 3a7a4y, yMEHHE BBIJIBUTATh M ONpPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCIIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTeCTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHEe OpHEHTHPOBATHCS B TPOCTPAHCTBE WIPacT CYIIECTBEHHYIO pOJb BO BCEX
00J1acTAX JAESATCIBHOCTH uejoBeka. OpueHTaIus 4YelOBeKa BO BPEMEHHM M TMPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €r0 COLMAIBLHOTO OBITHA, (opMa OTPaKEHHUsI OKPYKAIOIIET0 MUpa,
YCIIOBHE  YCIICIIHOTO TIO3HAHUS W aKTUBHOTO MpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIUHSCT pa3HbIe BUABI YUeOHON U TPYIOBOM
NESITEeNbHOCTH, SBJISETCA OJHUM U3 MPO(ECCHOHAIBHO Ba)KHBIX KadyeCcTB, MOATOMY aKTyallbHa
3amaua GOpMUPOBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOJATOTOBKE K MPAKTUYECKOU
JESATETBHOCTH TI0 MHOTHM HaIPaBJICHUSM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00yueHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs 4depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHWM U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHHUSI 00pa30BaHUs O
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpelHa3HaueHa g OO0yJaroIIUXcs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpazom, oOydaromuecs Ha 0a30BOM ypOBHE JIOJIKHBI OCBOUTH
oOIIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CIEU(PUKON T€OMETPUN U HEOOXOIUMBIC IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHU UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO
Oonee rIyOOKO, €CITH B JAJIbHEUIIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHUSX B
npodeccuoHABHOM IS TENBHOCTH.



JlocTIKeHHe 1eNT OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3aauaMi OCBOSHUSA Kypca «I eomerpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPHUH KaK YacTH MHPOBOH KYIbTYypHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJENSIX, MO3BOJISIOUIMX OMMUCHIBATh U U3y4aTh Pa3HbIE
SIBIIEHUSL OKPY>KAIOILIET0 MUPA;

e (opMupOBaHHE YMEHHUS PacllO3HABATh HA UYEPTEXkaX, MOJCISAX M B PEATHLHOM MHpE
MHOTOTPAaHHUKH U TeJla BPalLLEHUS;

® OBJAJCHHE METOJAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHUSMU O MHOTOIPDAaHHUKAX W
TeJax BpalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHS B  XOJ€  pELIeHUs
CTEepEOMETPUYECKUX 33/1a4 U 3a]1a4 C MPAKTHUYECKUM COJIePKaHHEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKHX CIOCOOHOCTEH  oOywarommxcs,
M03HABaTEIbHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yMEHHUE
pacrno3HaBaTh NPOSIBICHUS F€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaIbHBIX JKM3HEHHBIX CUTYallUAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX INPEAMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
IreOMETpPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, TMPUMEHITh OCBOEHHBIN
TreOMETPUYECKUN ammapaT s peleHus MPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHBIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ro Mu3ydeHHs 3ajad, pEelIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHU30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIUPYET NPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUEHHIO NIpeIMeTa.

[Ipennourenne OTHAETCS HArIsAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHMs, TO €cCThb
TEOPETHUYECKHE 3HAHHUA HMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKON
NeATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalluxXcs B  Kypce
CTEPEOMEeTPUH IPOBOJUTCS 3a CUET pEeLICHMs 337a4 Ha CO3/IaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpUPOBAHUE IPOCTPAHCTBEHHbIMU oOpa3zamu. Co3gaHue oOpa3a NPOBOAUTCS C
OIOPO Ha HArJISIIHOCTh, a ONIEPUPOBaHUE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsI €r0 UCXOJHOTO COJIepIKAHUS.

OcHoBHBIE cojaepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 Kiaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkropsl u
KOOpAMHATHI B IpOCTpaHCTBEY. DOpMHUPOBaHUE JIOTHUECKUX YMEHUI pacipeaessieTcss He TOIbKO
[0 COJEP)KATEJbHBIM JIMHUSM, HO W IO TojaM oOOydyeHHMs Ha YPOBHE CpeIHero oOIIero
oOpa3oBaHusl.

Copnepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMmsl, pacpeAeaEHHbIM 10 roJjaM 00y4eHHs, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOObl  OBJIAJICHME TIEOMETPUYECKUMHU  TMOHATHUSMM M HaBbIKAMHM  OCYILECTBIISAJIOCH
MOCIIEIOBATEeIbHO M TOCTYNATENbHO, C COONIOJEHHEM NPUHIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKIIIOYAJIMCH B OOIIYI0 CUCTEMY I€OMETPUUYECKHX MPEACTaBICHUH 00yJaronuxcs,
paciupss u yriayomnss e€, o0pas3ys IpouHble MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenne reomerpun oTBOUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roja oOyuenus - 102 yaeOHBIX daca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, MPOCTpaHCcTBO. [loHsTHE
00 aKCHOMATHYECKOM TIOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIMNECS, NapaJUIeIbHbIE U
CKpelMBawIMecs mnpsamele. [lapauienbHOCT MOPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapajuieibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX MPSAMBIX; MNAPAILIEIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBJICHHBIMU CTOPOHAMH; Yroj MEKIy HpsSMbIMU B
npoctpanctBe.  [lapaimenbHOCTh  TJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPBI HAa TUIOCKOCTH: TETPAdP,
KyO, mapaJijiesienumne; NoCTpOeHUE CEYEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTU:  MEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TMapauieibHbIE W NEPHEHIUKYISAPHbIE K IIJIOCKOCTH, MPU3HAK
MEPHNEHIUKYIISIPHOCTA IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpSIMOW IEepHeHAUKYIAPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrojd MEXKIY NPSIMOM M TUIOCKOCTBHIO; JBYIPaHHBIA YroJ,
JIMHEMHBIN yroja AByrpaHHoro yria. [lepneHaukynasp W HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSIHUE OT TPSIMOW JI0 TUIOCKOCTH, TPOCKIUs (UTYyphl Ha TUIOCKOCTb.
[TepieHAMKYISAPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IIIOCKOCTeH. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[loHdATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsAIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN NapajuieJenunes u ero cBoicrsa. [lupamuga: N-yroJsipbHas
nupaMuia, TpaHd W OCHOBAaHME MUpaMHbl; OOKOBas U IMOJIHAS IOBEPXHOCTb MHPAMUJBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; npaBubHas TPEYrojbHas MUpaMuaa U NpaBUiIbHBIN TeTpadap; KyO. [Ipeacrasienue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JoJAeKa’ap M ukocayap. CeueHus NpusMbl U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B IUpaMUAaX, NapajljIeIenuIeax, IPaBUIbHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOHM TMOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomangs OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHoi nupamunbl. [loHstre 06 oOBnEMe.
OO0BEM UpaMuIbl, IPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus

Hunuuapudeckass MOBEPXHOCTb, 0Opa3yrollye WINHAPUYECKOH TMOBEPXHOCTH, OCh
LHWIMHAPUYECKO# noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIA/b OOKOBOH 1 MOTHOM MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00Opa3yroline KOHMYECKON MOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OocHOBaHME M BepIIMHA, oOpasyrouias W OCh; IUIONIA]b



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

Cdepa u map: neHTp, paamyc, IUaMeTp; IUIOIIAAb IMOBEPXHOCTH cdepbl. Bizanmuoe
pacrosioxenue chepsl U IIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N3o0pakenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOuHammmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactBus u3 He€. O0béM 1muinHApa, KoHyca. O0bEM
miapa M rioimap chepsl.

[MonoOusie Tema B mpoctpancTBe. COOTHOUICHHS MEXKAY IUIOMAASIMUA TOBEPXHOCTEH,
00bEMamMu MOJOOHBIX TEJ.

Ceuenust nuauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEUeHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocty U B mpocTpancTBe. Cllo)KeHHe U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uyMcio. PasnoxkeHue BekTOopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHaT B mpocTpaHcTBe. Koopamuatel BekTopa. I[Ipocreimme
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOIr0 OOIIECTBA, MPEACTABICHUEM O MAaT€MaTHYECKMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCNIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'paKIAaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTHKCHHM B IPYTUX HayKaX, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcPOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHKEHUN HayKd W JesITebHOCThIO Y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWMYHMBOTO OYIYIIETO.

JCTeTHYECKOe BOCIIUTAHME:

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

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a *U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaM mpodeccnoHaNbHOM JesITeNbHOCTH, CBI3aHHBIM C MaTeMAaTUKON U €€ MPHIIOKEHUSMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWU BCEW >KWM3HU; TOTOBHOCTHIO K AaKTHBHOMY Y4YacTHIO B
pEeLIeHUU TPAKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpbl, TMOHUMAHHUEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJOTHUECKUX  MIpoOsieM; OpueHTaluueld Ha  [pUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU U pPelIeHus 3aad B 00JacTU OKpYXKAIoIIeH cpelbl, MIaHupOBaHUS
MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl
YEJIOBEUECKOU eATeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM S3bIKOM MATEMAaTHKM W MATE€MAaTHYECKOW KYyJIbTYpOM KaK CPEICTBOM IO3HAHUS



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH TMPOCKTHYO W  HUCCICAOBATCIBLCKYIO ACATCIBHOCTD
HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbI€ pe3yIbTaThl OCBOCHHS IPOTPaMMbl yueOHOTO npeameTa «MaremaTuka
XapaKTEepU3yIOTCSl  OBJIQJICHUEM  YHUBEPCAJIbHBIMU  NO3HAGAMENbHLIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIAMUEHbIMU
oelcmeusmu.

1) Yuueepcanvnvie nosnasamenwvnsie oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYecco8 obydarowuxcsa (oceoeHue memooos NO3HAHUS OKPYIHCAIowWe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomamso ¢ uHgopmayueii).

Bba3oBble jornueckue aelcTBUS:

® BBISBISATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEXKIY MOHATHIMH, (DOPMYITHPOBATH OMPEICICHUS TOHSITH;
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKI, OCHOBAHUS 751 0000IIEeHUS
Y CPaBHEHMUSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

® BOCHPHHUMATh, (OPMYIUPOBATH M MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YaCTHBIE U O0I1e; YCIOBHEIE;

® BBISBIIATH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOJCHUSX W YTBEPXKICHUAX; NpeIUlaraTh KPUTEPHUH JUTSl BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTWKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TPOTHBHOIO), BBICTpaNBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKACHUS U BBIBOJIBI;

e BHIOMpaTh crmocod pemeHus y4eOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJB30BaTh  BOMPOCHI  KAaK  MCCIENOBATENbCKHMM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro oOBeKTa, sBIEHHUS, Ipollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIECHU;

® [IPOrHO3UMPOBATh BO3MOXHOE PA3BUTHUE MPOLIECCA, & TAK)KE BBIIBUTATh MPEAIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

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

e BpIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIAT, €€ B  pa3iuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMALMK IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Vuusepcanvhvie KOMMyHuUKamugHule Oelicmausi, obecneyusaom cgopmuposanHocmy

COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIICHHUs; SICHO, TOYHO, T'PAMOTHO BBIP@XaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 XOJy PEILIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pelmaeMoll  3ajaud, BbICKAa3bIBaTh WJEHM, HAIEJIEHHbIE Ha TOWCK pEelIeHHUS,
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
0OHapyXMBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH hopme popMynnpoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMUS,;

MIPE/ICTaBIATh PE3y/IbTaThl PEHICHUs 3aJaud, SKCIIEPUMEHTa, UCCIIEOBaHUS, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

Corpyanunuecrno:

IIOHUMATh W HUCIOJb30BATh NPCUMYHICCTBA KOM&H}IHOI)i u HHJIHBH}IyaHLHOﬁ pa6OTI)I
IpU pelIeHud Yy4eOHbIX 3ajay; NPUHUMATh Le€Jdb COBMECTHOM JesTeNbHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBATHCs, OOCYXKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBKIX opMax paboThl (00CykaeHHS, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU
NEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvnvle pecynamuensle oeticmsus, 0becneuusaiom Gopmuposanue CMblClo8blX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG NTUUHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PEeLICHUH ¢ yu€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMHM I[O3HABATEIbHOM peQUEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipollecca W pe3ysbTaTa pELIeHHs MaTeMaTHYecKOH
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPHUYUHBI
JOCTMDKEHUS] WJIM HEIOCTHW)KEHHUS pe3y/bTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUSI U3 HUX IPU PELIEHUH F'€OMETPUUECKUX
3azad.

OnepupoBaTb HNOHATHAMM: HAPAIENbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugpunupoBaTs B3aMMHOE PacIOIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TpaHU JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yIJIa; JUHEHHBINA YyroJl ABYTPAaHHOTO yTIila; TpajdycHasi Mepa ABYI'PaHHOTIO yIJia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIbIH MHOTOTPaHHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHMpaMUJIa; IpU3Ma, HMPSIMOYTOJbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KJjacCUUKAIIIU
(BBIMYyK/IbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TpPaBUJIbHbIE MHOTOIPAHHUKH; MpsIMble H
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIE b ).

OnepupoBaTh MOHATUAMU: CEKYIIasi TNIOCKOCTb, CE4EHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMITBI TOCTPOEHUS CEUEHUH, UCTIONIb3Ysl METO/1 CIIE/I0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXIEHHE TEOMETPUYECKHMX BEJIMYMH 10 oOpaslaM WiIH
aIropuTMaM, TMPUMEHSS W3BECTHbIE AaHAJIUTHUUECKHUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BbIYHUCICHHE PACCTOSHUNM MEXAY JBYMS TOYKAMH, OT TOYKH JO
MPSAIMOM, OT TOYKH A0 MJIOCKOCTH, MEKY CKPEIINBAIOIIUMHUCS IPSIMBIMH.

Pemarp 3amaunm Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH IO oOpasuaM WId
aNropuT™MaM, NPUMEHSS H3BECTHBIE AHAIMTHUYECKHE METOJAbl IPH PEIIEHWH CTaHIAPTHBIX
MAaTeMaTHUYECKUX 33/1a4 HAa BBIYMCICHUE YIJIOB MEXKIY CKpPEIIMBAIOUIMMHUCS MPSAMBIMHU, MEXIY
MPSIMOM M TJIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOUIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH [OBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHATHUSAMH: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M ILIOCKOCTh
CUMMETPUH; HEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPEeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

[IpumensTs reomerpuueckue (akThl Uil pELICHUS CTEPEOMETPUUYECKHX  3ajad,
MPEANOJIaralliX HECKOJbKO IIAroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

[IpuMeHsTh mpocTeillline NPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIUOHHbIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh mNpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE U IKHU3HHU,
pacrno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATs MOJydEeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIN3MPOBATh PEAIbHBIE CUTyallUd U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHHs  MaTeMaTU4eCKU
c(OpMyYIUPOBaHHOW MPOOIEMBI, MOJETUPOBATh pPEAlbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATHH U TEOPEM,
anmapara anredpsl; perars IpakTHYeCKUe 3a[aul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.

11 KUIIACC



OmnepupoBaTthb TOHSATHSMH: IWIAHIPHYECKAst HOBEPXHOCTH, oOpazyromue
MWIMHAPUIECKOHN MOBEPXHOCTH; WIMHAP; KOHUYECKask OBEPXHOCTb, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3znaBats Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSL.

KrnaccuduimpoBars B3auMHOE pacioioskeHne cephl U MII0CKOCTH.

OmnepupoBaTh MOHATHAMHU: MIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIAAM MOBEPXHOCTEH TEN BpAIEHUs, T€OMETPHUECKUX Tell C
MIPUMEHEHUEM (POPMYIIL.

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

BBIUMCIATE COOTHOIIEHHUST MEXKIY TUIOMIAISIMH MOBEPXHOCTEH M 00BEMaMHU ITOJTOOHBIX
TeJL.

N3o0paxaTs m3ydaemble (GUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI BPAIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U TPe0OPa30BBIBATE HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepPTekaX U PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONMHATE ASHCTBHSI CIOKEHUSI BEKTOPOB, BHIYUTAHHSI BEKTOPOB M YMHOKEHHS BEKTOPa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHU 00JIaIato0T.

[IpumeHsTh npaBUiIO Mapajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIYy BEKTOpPaMH, CKaJspHOE
MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonutbh cymMMy BEKTOpOB U MPOU3BEICHUE BEKTOPA Ha YHUCIIO, YIOJl MEXIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIaIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YpaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

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

Pemats npocreiiiiye reoMmeTpuueckue 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
MeTo/1a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MATEMAaTHMUYECKUX OTHOIICHUNW W HaXOXIACHUE
reOMETPUYECKUX BEITUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METObl MpHU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX 3a7ay.

[IpuMeHsTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUECKUX 3a/1a4.

[IpuBoaUTE TpUMEpPHl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPUPOAEC M >KU3HH,
pacrio3HaBaTh NPOSBJICHNE 3aKOHOB F'€OMETPHUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHWUSA HA MpaKTHKE: aHAJIM3UPOBATh PEAlbHbIE CUTYAllUH U
IPUMEHATh  M3y4YEHHBIE TIOHATHA B  TIpollecCe TOMCKAa pEUIeHHs  MaTeMaTH4eCKu
c(OpMyYIMPOBaHHOW MPOOIEMBl, MOJIEIUPOBATh pEAlbHbIE CHTYallMd Ha S3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOECHHBIE MOJIENH C HCMOJIb30BAaHUEM T€OMETPUYECKHX MOHATHH U Teopem,
anmapara anreopsl; perarb IpakTHYeCKUe 3aauu, CBSI3aHHbIE C HAXOXKJIEHUEM T€OMETPUUYECKUX
BEJIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
bubnnorexa [JOK
! Baezenne B cTepeoMeTpiio 10 https://m.edsc%.ru/1c209e37
2 [IpsiMbIe 1 TJIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yrusl MeXy NPSAMBIMHA U IIJIOCKOCTSMU 10 1 lf?tl/tISJsI'I;I/On:ZI:;(HOQISMCZOQe37
bu6mmoreka [IOK
> MuororpauiH 11 1 https://m.edsoo.ru/1c209e37
. bubnuorexa [IOK
6 OO0BEMBI MHOTOI'PaHHUKOB 9 1 https://m.e dsg).ru 11c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m OporpaMMBb Beero Ko;npo.m,m,le HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThbI pecypesI
bubmmoreka [{OK
! Tena BpattieHus 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 OOBEMEL TEN ° ! https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
CHCTEMaTH3aIHsI 3HAHUI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
B Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero Konrpoabubie | IIpakTHyeckue W3ysenus p
padoTsI padoThbI pecypchl
OcCHOBHBIE TIOHSTHSI CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna
1 1/1506 E)KGHI/IS[ HapI/IC Kax: 1 bubmorexa LHOK
P prCymKax. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPEe3Ka
[TonsTusa: nepecekaronmecs
2 IJIOCKOCTH npe eceKa}H; necs 1 bubmmorexa HOK
» 11ep B https://m.edso0.ru/2d8a9¢99
npsiMasi ¥ MIOCKOCTh
[Tonatus: nepecekaromuecs
3 MJI0CKOCTH npe eceKa}H; uecs 1 bubmorexa LTOK
> 11eP m https://m.edsoo.ru/db685e73
npsiMasi ¥ MIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHUEe MHOTOTPAaHHUKOB Ha bubnuorexka [JOK
4 1 .
PHUCYHKaX, Ha MPOEKIIHOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
Havanbubie cBenenus o kyoe u
5 MUpaMUJIe, UX fBBé TKI/IZI MOJCIH 1 bubmorexa [IOK
PaMHIE, 1X passep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
Havanehbie cBenenus o kyoe u
6 MUpaMUJIe, UX fBBé TKI/IZI MOJCITH 1 bubmorexa [IOK
DaMHIE, fX passep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHUKOB
[TonsiTHEe 06 aKCHOMaTHYECKOM
7 IIOCTPOEHUU CTEPEOMETPUM: 1 bubnunoreka [JOK
aKCOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
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TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bu6mmoreka [{OK

8 AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM
9 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
10 IIOCTPOCHUH CTEPEOMETPHH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anMHOE€ pacnosiokeHue npsiMbIX
11 B MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
napajuie/IbHbIe U CKPEIIHBAIOIHECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapanienpHOCTh NPSAMBIX U
| oo s o B LOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJUICIBHOCTh
TPEX NPSIMBIX
[TapamienbHOCTE NPSAMBIX U
13 IJTIOCKOCTEMN B MPOCTPAHCTBE: bubnmuoreka [JOK
[MapanienbHOCTh IPSIMOM K https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTrisl ¢ COHAIIpaBJIECHHBIMU bubnnoreka [JOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbeIiMU B bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMeIMU B bubnunoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamiensHOCTB MIIIOCKOCTEM: bubnuoreka [IOK

MapaJiJICJIbHBIC IJIOCKOCTU

https://m.edsoo.ru/2e18f255
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18 CBoiicTBa napajuieabHbIX bubnuorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656
o | o oo BuSorea 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapaienenure;y
20 [Toctpoenue ceuenmii bubmmorexa LHOK
https://m.edsoo.ru/1d434d0f
. bubnuoreka [JOK
21 Hoctpoetine ceuerit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabora no teme
29 "[IpsiMble U TUIOCKOCTH B bubnuoreka [IOK
npocTpancTBe. [lapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSMBIX U IJIOCKOCTEN"
IlepnieHAMKYIIPHOCTD IPSMOM 1
23 HJ'T(I))CKeO(iI/I'}:IIGI?HG(;IC)II/IKYJPIHPI(-)IHe bubmorera [TOK
i https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U bubmuorexa [JOK
MEPIEHANKYIIPHBIC K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapanienbHbie U bubmuorexa [JOK
MEPIEHAUKYIIIPHBIC K TIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [JOK
MPSIMOM M TJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHauKyIIpHOCTH bubnuorexka [JOK
IPSIMOM M IIOCKOCTH https://m.edso0.ru/79165d15
o8 Teopema o mpsmoit bubnnoreka [JOK
MEPICHIUKYISAPHOM TIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o mpsmoit bubnnoreka [JOK
NEePIEeHIUKYIISIPHON TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsamoi bubnuoreka [IOK
NEePIEHANKYISPHON TIOCKOCTH https://m.edsoo0.ru/7d18834b
31 [lepnieHquKynAp U HAKJIOHHBIE: bubnuoreka [IOK

PaCCTOAHUC OT TOUKHU OO

https://m.edsoo.ru/33c477d3
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IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOU
J10 IJIOCKOCTHU

[lepnieHauKyIsip U HAKJIOHHBIE:

32 paccTositHue OT TOYKHU J0 bubnuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT TPSAMOi https://m.edsoo.ru/66fefadd
JI0 TIJIOCKOCTHU
[lepnieHIuKyNAp U HAKIOHHBIE:

33 paccTositHuEe OT TOYKHU JI0 bubnuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSMOit https://m.edsoo.ru/a5b7b8e3
JI0 MJIOCKOCTHU
[lepnieHIuKyNAp U HAKIOHHBIE:

34 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo.ru/dbee22bc
JI0 TIIOCKOCTH

35 VYTIiabl B TPOCTPAHCTBE: YroJl MEXIY bubmuorexa [JOK
MPSIMOI M TTOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK
JIBYTPaHHOTO yIJja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI bubmuorexa [JOK
JBYIPAHHOTO yriia https://m.edsoo.ru/c7c777ed
[leprieHAMKYASIPHOCTD MIIOCKOCTEM: Bubnorexa [IOK

38 Egﬁiﬁogzggjggmyﬂﬂpmcm https://m.edsoo.ru/ec3e2da3
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH: Bubmiorexa LIOK

39 ;E;Iilzﬁogzggjgmympmcm https://m.edsoo.ru/ed9e2a8e
[lepnieHIUKYIAPHOCTD MIOCKOCTEH: Bubmorexa LIOK

40 ;ﬁ;ﬁ’ﬁoﬁgﬁgﬁmympflocm https://m.edsoo.ru/ba75dc57

41 Teopema o0 TpEX nepHeHAUKYIApax EH@I_HOTeKa LIOK

ttps://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKyIIpax bubnuoreka [IOK



https://m.edsoo.ru/66fefadd
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https://m.edso0.ru/52188a7d

bu6mmoreka [{OK

43 Teopema o TpEx HepreH Ky IApax https://m.edso0.ru/9f246736
KonTposnsHast paboTa o Temam

44 "[lepneHIUKYISIPHOCTD NPSMBIX U bubnuorexa [JOK
wiockocTer" u "YTIbl MeKIY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE JIEMEHTHI Butmorexa [IOK

45 MHOTOTDATTHHKA, BEITYIIBIC 1 https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIE MHOTOTPaHHHKH;
pa3BEpTKa MHOTOTPaHHUKA
[Tpu3ma: N-yrompHas nmpu3Ma; rpaHu

16 Y OCHOBaHUS IIPU3MBIL; IIpsAMas U bubnuoreka [IOK
HAKJIOHHAS TPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
10JIHAsI IOBEPXHOCTh MTPU3MBbI

47 [Tapannenenunen, npsMOyroJbHbII bubmuorexa [JOK
napasuIeJIeIuIe ] ¥ €ro CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamupaa: N-yrojapHas nupaMuia,
I'PaHU U OCHOBAHUE IIMPAMM/IbL; Bubnorexa [IOK

48 O0KOBas U MOJIHAS TOBEPXHOCTh https://m.eds0o.ru/fblcd0as
MIUPaMU/Ibl; IPaBUIIbHAS U
yced€HHas Iupamuia
[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHATHE MPABUIILHOIO

49 MHOTOI'PaHHUKA; TpaBUJIbHA bubnuoreka [IOK
[pH3Ma U IpaBUIIbHAS IHPaMK/Ia; https://m.edso0.ru/074c8865
[IpaBUJIbHAS TPEYTOJIbHAS THUpaMUa
U TPaBUWIBHBINA TETpa’ap; KyO
[IpencraBnenue o MpaBUIbHBIX

50 MII;OfOFpaHHI/IKaXZ oiTaanp bubmmorexa [IOK

’ https://m.edsoo.ru/a0fdd5bf

JOJIeKa3Ip ¥ UKOCaIP.

51 CuMMeTpHs B IPOCTPAHCTBE:! bubnuoreka [IOK



https://m.edsoo.ru/52188a7d
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CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTU. DIIEMEHThI
CUMMETPHUHU B IUPaAMUIAX,
MapajieNenuIenax, NpaBuIbHbIX
MHOTOI'PaHHUKAX

https://m.edso0.ru/b9e777d9

Briuncienue diieMeHTOB

bubmmoreka [{OK

52 MHOTOIaHHHKOB: pEopa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTJTBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
53 | mpmswu, mromans ocnosar Bumiorexa LIOK
P > IHTOMHATS | ’ https://m.edsoo0.ru/37d84157
TeopeMa 0 G0KOBOM MOBEPXHOCTH
MIPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
5 | mupavius, Teopewa o miomatn bumorexa LIOK
PAMIIbI, TEOP maa https://m.edsoo0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
TTUPAMU/TBI
55 KonTtponsHas padoTa o Teme bubmuorexa [JOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
>0 Tonsmie 00 oOweve https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
> OObEM mupamu el https://m.edso0.ru/235171b3
N bubnuoreka [JOK
>8 OObEM mupamu el https://m.edsoo.ru/f47dfefd
N bubmuoreka [JOK
59 OObEM mpamH LI https://m.edso0.ru/79¢10312
. bubnmuoreka [JOK
60 OObEm mupamu el https://m.edsoo.ru/2faadc3f
61 OO0BEM MTPU3MBI Eubmorexa IOK

https://m.edso0.ru/79853608
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bu6mmoreka [IOK

62 OOLEM mpH3MEL 1 https://m.edso0.ru/1e053890
. bubnuorexa [JOK
63 O6LEm npusMb: 1 https://m.edsoo.ru/482d3f51
64 KonTtposnsHas paboTa o teme 1 bubnuorexa [JOK
"O0BEMBI MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEnue, 060061eHNE
65 CHUCTEeMaTU3alrs 3HaHH. 1 bubnuoreka [JOK
[MoctpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Breraucnenn TOSTHAH: MEX
66 )IBYMSIC:S'-IK:NII:)I/? C((;TOTOIIKI/I )loe v 1 bubmorexa LIOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JIO TIJIOCKOCTH,
MEXTy CKPEIUBAOITUMHUCS
MPSIMBIMHU
bu6mmoreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 https://m.edso0.ru/b9146bc0
[ToBTOpEeHME, 0600IIEHNE
CHCTEMAaTU3aLMs 3HAHUIA.
o | emememeronuey Bumorea 10K
. ’ https://m.edso0.ru/56765e8b
MEXTy MPSMOU U TIJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe H3ygeHHs pa3oBareJ e
padoTsI padoThbI pecypchl
Y Iap: UeHT 17}
1 I?P(Ii;el\f:Tp' HiIE)HIII;JII) Ir);()I;iII;XZI((:)’CTH 1 Bubmuotexa HOK
’ https://m.edsoo0.ru/0341bc2b
cdepbl
B3aunmuoe pacnonioxxenue chepsl

2 1 TUTOCKOCTH; KacaTenbHas 1 bubmmoreka [{OK
TUIOCKOCTh K cepe; TIIomanb https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubmuorexa [JOK
miockoctr. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[uuaapudeckas MOBEPXHOCTD,

4 00pa3yromue MHIHHIPUIECKOM 1 bubmuorexa [JOK
MMOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1l
HWINHAPUYECKONH TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; 1 bubnuorexka [JOK
IUIOMAAb OOKOBOM M MOJIHOMN https://m.eds00.ru/188f6216
MTOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus nuIMHIpPA (MIIOCKOCTBIO, 1 bu6mmoreka [JOK
napasIeIbHON MM https://m.edsoo.ru/016e25eb
MePIeHIUKYIAPHON 0CU
AJTUHIPA)

Konunueckas HOBEepXHOCTH,

7 oOpa3ymolre KOHUYeCKOU 1 bubnunoreka [JOK
MIOBEPXHOCTHU, OCh U BEpILIMHA https://m.edsoo.ru/c94ba09b
KOHHUYECKOM MOBEPXHOCTU

8 KoHyc: ocHOBaHMe€ U BEpILINHA, 1 bubnuoreka [IOK
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oOpa3ymolinas u 0Ch; IJIOMAIb
OOKOBOIi M TMOJIHOM MOBEPXHOCTH

https://m.eds00.ru/897dd3b2

VYceuéHHbIi KOHYC: 00pasyrolue

bu6mmoreka [{OK

9 M BHICOTA; OCHOBAHM: H OOKOBaA https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakenue KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuorexa [JOK
napauieJIbHOW OCHOBaHHIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOISIIEH Yepe3
BEPIIHHY)

11 KomMOunarus ten BpaiieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, OMMCaHHBIA

19 okoJ10 cepsl; chepa, BOucaHHas B bubmuorexa [JOK
MHOTOT'PaHHHUK HJIH B TEJIO https://m.edso0.ru/0b136158
BpalllCHUS

13 [Torstue 06 00béMe. OCHOBHEIC bu6mmoreka [IOK
CBOIiCTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

N bu6mmoreka [JOK
14 O6BEM HHimMHIpa, KOHYCa https://m.edso0.ru/5513d87b
N bu6mmoreka [JOK

15 OOBEM mapa u niomany chepet https://m.edsoo.ru/d189bde2
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILLIEHUS MEX]Ty TLTOIIAASIMHU bu6mmoreka [JOK
[MOBEPXHOCTEM, 00bEMaMHU https://m.edsoo.ru/810cfleb
OJ0OHBIX TE

| Ao oo e Buerers LOK
e https://m.edso0.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubnuoreka [IOK

IIPOCTPAHCTBE

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bu6mmoreka [IOK

19 CnoxeHue 1 BRIYUTaHUE BEKTOPOB https://m.eds00.ru/23f4089
bubmmoreka [{OK
20 ¥ MHOMKCHHE BEKTOPA Ha HHCIIO https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém BuGnorexa [IOK
21 HEKOMIUTAHAPHBIM BEKTOpaM. https://m.edsoo.ru/a28fd74e
[IpaBuno napawienenunena o '
Pemenne 3aga4, CBSI3aHHBIX C Bubnorexa [TOK
22 MIPUMEHEHHEM IpaBHII JEUCTBUI ¢ https://m.eds00.ru/5a827900
BEKTOpaMU — '
KoopanHaTHO-BEKTOPHBIN METO BuGmmotexa LIOK
23 MIPU PEIICHUH TEOMETPUUECKIX https://m.edsoo.ru/d3alfe30
3a/1a4 — :
[IpssMoyronpHas cucrema
KOOpAWHAT B TIPOCTPAHCTRBE. Buborexa [IOK
24 KOOPIME{ GTBI BEKTOPA, https://m.edsoo.ru/48db7058
[Ipocreitmme 3axauu B
KOOpJIUHATaxX
25 | Crampros npommerenc ubmotera LIOK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncienue yrioB Mexay bubnuorexka [JOK
HPSIMBIMH U TUTOCKOCTSIMH https://m.edsoo.ru/8efbe78e
g | oo s o e B LOK
P N pA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHUE, 0000IICHNE 1
28 cucTeMaTu3alys 3HaHUH. bu6mmoreka [JOK
OcHoBHbIe (HUrypsbl, HakThl, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca MIaHUMETPUU
29 [ToBTOpEHue, 06001mEeHNEe U bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH.

https://m.edso0.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
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https://m.edsoo.ru/48db7058
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OcHoBHbIE (HUTYpPHI, PaAKTHI,
TEOpPEMbI Kypca INIaHUMETPHH

[ToBTOpEHUe, 0000MIICHNE U

30 cucTeMaTu3alus 3HaHUH. 3a1aun 1 bubnuorexa [JOK
TUIAHUMETPUHU U METOJIbI HX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IIEHNE U

31 cUCTEMAaTH3aIA 3HAaHUNA. 3amaun 1 bubmmoreka [{OK
TUTAHUMETPUHU U METOJIbI HX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHue, 0600IIeHNE U

32 CHUCTEeMaTH3als 3HaHU. 1 bubmuorexa [JOK
OcHoBHbIe HUTYPHI, AKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUU

bu6moreka [IOK

33 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.rulec24dfc?

34 [ToBTOpEeHue, 0600IICHNE 1 1 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHepI/IpOBaTI) IOHATUAMMU: TOYKaA, IIpAMasd, MI0OCKOCTb

7.2

[IpuMeEHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX NPU PEUICHUH
r€OMETPUUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATHUSMHU: NapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
NPSIMBIX Y INIOCKOCTEN

7.4

Knaccuguimposars B3aMMHOE paclojIOXKEHHE MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMU: IBYTPAHHBIN YroJl, TpaHU JBYTPAHHOIO yIJa,
peOpo IBYrpaHHOTO yIJia, JUHEWHBIH yroJl ABYrpaHHOIO yIia, rpajycHas
Mepa ABYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMMOHATUAMMU: MHOI'OT'pPpaHHUK, BI)IHYKHI)Iﬁ n HGBBIHYKJ'II)II\/II
MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'PaAHHHKA, HpaBHHBHI)Iﬁ MHOTI'OI'paHHUK

7.7

Pacnio3HaBaTth OCHOBHBIC BHIBI MHOTOTPAHHWUKOB (TIHMpaMuia, MpH3Ma,
MPSIMOYTOJIFHBIN MTapajuiesienuIie 1, Kyo)

7.8

KnaccupumupoBaTh ~ MHOTOTpaHHHWKH, BBIOMpass OCHOBaHUS  JUIS
kinaccuukamuy  (BBITYKIBIE W HEBBINYKJIbIE  MHOTOTPAaHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE ¥  HAKJIOHHBIC IPU3MBL,
TapajuIeTICTUTIC b )

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKyliasd IIJIOCKOCTD, CCUCHUC
MHOT'OI'PAHHUKOB

7.10

OOBACHATE IIPUHIUIIbLI IMOCTPOCHUMA CceuyeHH i MHOT'OI'pPaHHHUKOB,
HCIIOJIB3Yys ME€TO CJICI0B

7.11

Crpouth ce4yeHHs] MHOTOIPAHHUKOB METOJIOM CIIEJOB, BBIMOJHSATH
(BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTY:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemare 3a7aun Ha HaAXOXICHUE TCOMCTPUUCCKUX BCIMYHUH I10 o6pa3uaM
I aJITOpUTMaM, IPUMCHAA HM3BCCTHBIC AHAIMTHYCCKHC MCTO/bI ITPpHU
pPeIICHUM CTAHAAPTHBIX MATCMAaTHUYCCKUX 3ajJla4 Ha BbIYMCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMsI TOYKaMH, OT TOYKHU 10 HpHMOﬁ, OT TOYKH 10
IIJIOCKOCTH, MCXKAY CKPCIIUBAOMIUMHUCH IIPAMBIMU

7.13

Pemate 3agaun Ha HaXOXKJICHUE TCOMETPUICCKUX BCIUYHH I10 o6pa3uaM
Wi ajroputMaM, IMPUMCHAA HU3BCCTHLIC AHAIUTHUYCCKHUEC MCTOJbI IIPpU
peHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB
MCKAY CKPCUHIMBAOIHUMUCAA MPAMBIMHA, MCKIY HpHMOﬁ 1 TIOCKOCTBIO,
MCKAY IIJIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

7.14

Bbruncnare 00bEMBI M IUIONIAAM  [OBEPXHOCTEH MHOTOIPAaHHHMKOB
(mpu3Ma, nmMpamMujia) ¢ MpUMEHEHNUEM (OPMYJI, BEIUUCIIATH COOTHOIIECH U
MEXAy  IUIOLaJsiMHU MIOBEPXHOCTEH, o0béMamu MOJIOOHBIX
MHOTOI'PaHHHUKOB




OnepupoBaTh NMOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U

.15 TJIOCKOCTh CHMMETPHH, IIEHTP, OCh M IJIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, MpeoOpa3oBBIBATE W HMHTEPIPETUPOBATH HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX
[IpumenHsaTh reomMeTpudeckue (GakThl I PEIICHUS CTEPEOMETPUUICCKIX
7.17 3a7a4, MPEANOJaraloliuX HECKOJbKO IIArOB PEUICHHS, €CIU YCIOBHS
PUMCHCHHUS 33JIaHbI B SIBHOU (hopme
718 [IpuMeHATh mHpocCTEHIIME NPOrpPAMMHBIE CPEICTBA U BIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CHCTEMBI TTPH PEIICHUN CTCPEOMETPUUICCKUX 3319
719 [TpuBOUTE TIPUMEPHI MAaTEMATUICCKUX 3aKOHOMEPHOCTEH B MPUPOJIE H
JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh IOTy9ICHHBIC 3HAHUS HA MTPAKTUKE: aHATH3UPOBATH PEATTLHBIC
CUTyalldd H TPUMCHITh HW3YUYCHHBIC TOHSATHS B TIPOIECCe IMOMCKA
peuieHus MaTEeMaTHYECKU c(opMyIUPOBAHHOM npo0JieMbl,
7.20 MOJICITUPOBATh peajbHbIC CUTYAIlMH HA S3BIKE TE€OMETPUHU, MCCIIEI0BAThH
MTOCTPOCHHBIE MOJICIM C WCIOJH30BAHUEM TI'€OMETPHUYSCKUX TOHITHHA H
TEeopeM, aIapara ajireOpsl, pemaTh MPaKTHICCKUE 3aJIaud, CBA3aHHBIC C
HAaX0XJICHUEM T€OMETPHUSCKUX BEJTUIHH
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHus
pe3yJibTaTa
6 ['eomeTpust
OnepupoBaTh NOHATUSIMU: IMIMHIPUYECKAs! IOBEPXHOCTh, 00pa3yronue
6.1 WIMHIPUYECKON TOBEPXHOCTH, LMUIUHAP, KOHUYECKAs MOBEPXHOCTb,
oOpa3ymomiue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MWJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYSHHUS TEJ BpAIICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBaHHWE ILIAPOBOTO CIOS, BHICOTA
[IAPOBOTO CJIOS, IIIAPOBOU CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' T€OMETPHYECKUX TeJl C MPUMEHEHHEM (popmyt
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCAaHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOT'PAHHUK HIIU TEJIO
BpalllCHUS
6.8 BbIYHCHATE  COOTHOIIEHHS MEXKAY IUIOMIAASMH TOBEPXHOCTEH W
' 00BEMaMU OJJOOHBIX Tel
6.9 H3O§Pa>KaTL u3ydyaeMble (pUTypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
6.10 BoImonHATE  (BBIHOCHBIE) TUJIOCKHE YEPTEeKU U3 PUCYHKOB TPOCTHIX

00BEMHBIX (HUryp: BUJA CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUYECHHUs Tell




BpAILICHUS

6.11

W3BnekaTh, MHTEPIPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (DUTYpax, TNpEeACTaBICHHYIO Ha
YEpTE)KaAX U PUCYHKAX

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, MPEANOJIArarolUX HECKOJIBKO IIaroB pPELIEHUs, €CIH YCIOBUSA
IPUMEHEHHUs 33JIaHbl B SBHOM (popme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CJIOKCHUA BCKTOpOB, BBIYUTAHUA BGKTOpOB Hu
YMHO)KGHI/UI BGKTOpa Ha YHuCIIO, 06”I)$ICH$ITI>, KakKnuMunu CBOfICTBElMI/I OHHA
oOmazaroT

6.15

[IpuMeHsTh NpaBUIIO NapajuleIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JEKApTOBbl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroil MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEIEHUE BEKTOPOB,
KOJUIMHEAapHbIE U KOMIJIAHAPHBIE BEKTOPBI

6.17

Haxomuth cymMMy BEKTOpPOB M NPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEeXAYy BEKTOPAaMHU, CKaISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEApPHBIM BEKTOPaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAUHAT

6.19

Pemrate mpocreiimne reoMeTpUYECKHE 3aJadyd  Ha  [IPUMEHEHHE
BEKTOPHO-KOOPJMHATHOTO METOJA

6.20

Pemate 3aJa4l Ha J0Ka3aTCJIbCTBO MAaTEMaTHUYCCKHUX OTHOIIICHUMN |
HaXO0XIACHUC TCOMCTPUICCKHUX BCINYHH I10 06pa3uaM WK aJIrOpUuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEUICHUHA CTaHIApPTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIEe U
YKU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMmeHsTh TOJMy4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHaJIU3UPOBATH
peayibHbIE CUTyallUd U TPUMEHSATh H3ydCHHbIE TOHATHUS B IpOIECcCe
MOWCKA pEeLIeHUsT MaTeMaTH4eCKU CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pPEalIbHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCIOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUN U
TeopeM, armapara anreOpbl, pelnarh NPakTUYeCKUe 3aaul, CBSI3aHHBIE C
HAXO0JICHUEM T€OMETPUYECKUX BETUYHH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

7

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTEpPEOMETpUHU. Touka, HpsAMas, IIOCKOCTb, HPOCTPAHCTBO.
[lonsiThe 00  aKCMOMAaTHYEeCKOM  TIOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHH U CIEACTBUS U3 HUX

7.2

B3auMHOE  pacrosiokeHHEe HpsMBIX B IPOCTPAHCTBE:  IEpECEKaolIuecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsaMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: TMapauieibHble TMpsIMblE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSAMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXKIy TMpsAMbBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleIbHble MIIOCKOCTH, CBOWCTBA MapaluleIbHbIX
mockoctei. [Ipocreiimne nmpocTpaHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TETPasAap,
KyO, napajijiesenumne];, IoCTPOeHUE CeUEHHM

7.3

[lepneHuKyNnIApHOCTh MNPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEHIUKYISIPHOCTH MPSMOM U TUIOCKOCTH, TEOPEMA O IPSIMOU MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJBI B NPOCTPAHCTBE: YIrOJd MEXAYy TMpPSAMOM M IUIOCKOCTBIO,
JIBYIPaHHBIA yrOJI, JMHEWHBIA YroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE. PACCTOSHME OT TOYKM A0 IUIOCKOCTH, PAcCTOSHUE OT MPSIMOH 10
IUIOCKOCTH, MPOEKLUs (PUrypbl Ha IJIOCKOCTh. [leprneHauKyIspHOCTh IIIOCKOCTEM:
IPU3HAK  [NEPHNEHAMKYISIPHOCTHM  ABYX  IuIockoctel. Teopema o Tpéx
HIEPIECHIUKYIIIpax

7.4

[lonsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBINYKJIBIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusama: N-yrojabHas
Mpu3Ma, TpaHU U OCHOBAHMS IPU3MBI, IpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
TMOJIHAsl IOBEPXHOCTh Npu3Mebl. [lapamienenunen, npsiMOYroJIbHBIN MapajuieNenue
u ero cpoiictBa. [Iupamuzaa: N-yronbHas nupaMuja, rpaHd U1 OCHOBAHUE MTUPAMMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUJbI, MIPaBUJIbHAS U yCeUEHHAsl MUpaMHa.
DOneMeHTbl NOpuU3Mbl W OUpamMuibl. [lpaBUiibHBIE MHOTOTPAaHHUKHU: TOHSATHE
MPaBUJIBHOTO MHOTOTpPaHHMKA, MpaBWUbHAs TMpPU3Ma U MpaBWIbHAs MUPaMHJA,
MpaBWJIbHAS TPEYroJibHAs MUpaMUAa M MPaBWIbHBIN TeTpalap, kyo. [IpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadp, NOAeKa’dap U ukocadapyrue CedeHwus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHUHU B IMMpaMHUAaX, HapajlJICICIIUIICAAX, ITPAaBUJIbHbBIX
MHOT'OI'paHHUKaxX

7.6

Bbluncnenue 31eMEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilmomanb
OOKOBOW MOBEPXHOCTH W TOJHON TOBEPXHOCTH MNPSAMONW MPU3MBI, IUIOLIA]b
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEpXHOCTHU MpsAMoil mpu3Mel. Ilnomaas 6okoBoit
IIOBEPXHOCTH M IIOBEPXHOCTU IPAaBUIBHON NMPAMHUABI, TEOpeMa O IIOLAnu
yceu€HHOo# nupamupl. [lonstue 06 06béMe. O0bEM nmUpaMuipl, IPU3MBbI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKAY IUIOMIAAsIMHN HOBerHOCTCﬁ,
00BEMaMH HO,Z[O6HLIX TCI




11 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroINe HUINHAPUIECKONW TOBEPXHOCTH, OCh
OWIAHAPUIECKON MOBEpXHOCTU. LlMmuHap: ocHOBaHHMS M OOKOBas MOBEPXHOCTb,
00pasyromas 1 0Ch, IIIONIa s OOKOBOH M MOJIHON MOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHMYECKOM mMoBepxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromas u OcCh,
IJIOMaab OOKOBOM M TIOJHOW TOBEPXHOCTH. Y CEUCHHBIH KOHYC: O0pasyrolue u
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paanyc, 1MaMmeTp, MIonaab moBepxHoctu cheprl. Bzaumuoe
pacroyio)keHue cdepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIomab

cdepbl

6.4

N300pakenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomMOunamuu Ten BpaiieHuss ¥ MHOTOIPaHHMKOB. MHOTOrpaHHUK, OINMCAHHBIN
okoJ1o chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAICHUS

6.6

[Tonsatue o6 oOwnEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiuienenumnena u ciaenctsust w3 He€. OO0bEM nMiIHMHIpA,
koHyca. O0béM mapa u wiomaas chepsl

6.7

[Tomobnpie Tema B mpoctpancTBe. COOTHOIIEHHS  MEXAY  IUIOMIAIIMU
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

6.8

Ceuennst nunuHApa (MapajuieibHO M MEPHEeHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOAsIee Yepe3 BEPILKHY), CeUEeHHUs 1apa

6.9

Bextop Ha mnockoctu u B mpocTpaHcTBe. Cl0KEHHE M BbIUMTAHUE BEKTOPOB.
YMHOXKeHHEe BeKTopa Ha uucio. Pa3nokeHue BeKkTOopa Mo TPEM HEKOMIUTAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
MIPUMEHEHHEM IPaBIJI JEHCTBHUI ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucreMa KOOpAMHAT B IMpocTpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiime 3amaun B KOOpJMHATaX. YTod Mexay BekTtopamu. CkalsipHOe
MIPOU3BECHNE BEKTOPOB. BbIuncieHHe yriioB MEXAy NPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO MPH PEHICHUH T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

Bilanenue meromamMu JOKa3aTeNbCTB, AITOPUTMAMM pEUICHUS 3a71ad;
yMmeHue (GopMyaupoBaTh W ONEPUPOBATH TMOHSATHAMHU: OIpEIeTICHHE,
AaKCHOMa, TEeOopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, 0KA3aTEJIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
oOpaTHO€ M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTE€MAaTUYeCKOW WHIYKIUU;
MIPOBOJUTH  JOKA3aTEIbHBIE PACCYKICHUsS NPU pPEIICHUM 3ajad,
OLICHUBATh  JIOTMYECKYID  NPABUIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATH NOHATUSAMHU: MHOKECTBO, IOJMHOXKECTBO, OIEpaluy Haj
MHOXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJI ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHUN U IPU PEIICHUN
3aja4, B TOM 4YHCI€ U3 JPYrux Y4eOHbIX MPEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATHAMU: rpad, CBA3HBIN Trpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb U ONUCHIBATh rpadbl pa3IMYHBIMU
crocobamu; UCIOJIb30BATh I'padbl IpU PEICHUH 3a/1a4

YMeHne omnepupoBaTh MOHATHAMHU: HATYPAJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEHb C IEJIBIM TToKa3aTesieM, KOPeHb HaTypaJIbHOM CTETICHH, CTENEHb
C pamMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JACHUCTBUTEIHHBIM
rokaszatesneMm, JiorapudM YuCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJLHOTO YHCJIA, OCTATOK IO MOJIYJI0, PalMOHAIBHOE YHCIIO,
HppaIlMOHAIBHOE  YHCIIO, MHOXECTBA  HaTyPaJIbHBIX, LIENBIX,
pallMOHAIBHBIX, JICUCTBUTEIbHBIX YHCEI, YMEHHE HCIO0JIb30BaTh
MPU3HAKU JICTUMOCTH, HaUMCHBIIMA OOIIWK ACIUTEIh W HaUMCHBIIICE
o01iee kpaTHOE, anrOpuT™M EBKIIMIA MpH pelIeHnH 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CYHCIICHHS;  YMCHHE
BBITIOJTHATh BBIYMCIICHHE 3HAYCHUH W MPeoOpa3oBaHMsS BBIPAKEHUN CO
CTENEHsSAMH W JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-PATMOHATIBHBIX
BBIPDOKCHHUI; YMEHHE OIEPUPOBATh MOHATHAMU: IOCIEIOBATEIBHOCTD,
apudMeTnyecKas porpeccusi, reoMeTpruYecKast nporpeccus,
OeCKOHEYHO YObIBaOIlas TeOMEeTpUYecKass [MpOrpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATENILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepHpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMILJIEKCHOTO
yucina, ¢Gopma 3aluCH  KOMIUICKCHBIX 4Hcell  (reoMeTpuyecKas,
TpUTOHOMETpHUUECKass U  anreOpanyeckas); yYMeTb MPOU3BOAMTH
apudmeTnyeckue NEHUCTBUSA C KOMIUIEKCHBIMU YHCIAMH; TMPHUBOJIUTH
IpUMEPbl  UCIOJb30BAHMUS ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2xX2 u  3%3, onpeaenuTenb MaTpULbI,
F€OMETPUUECKHUI CMBICI OIPEIETUTENS

YMmenue ONCpUpOBATh TOHATUAMU: PALMOHAJIBHBIC, WPpPAIHUOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMbBI, YMCHHUC OIICPpUPOBATH
HNOHATUAMU: TOXACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YPaBHCHHUC,




HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
YpPaBHCHUM, HEPAaBEHCTB U CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HCpaBCHCTBA U CHUCTCMbI C MOMOIIBIKO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI MJIA PCHICHUA MATCMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
NEPUOUIHOCTh (YHKIMH, OTPAHHMYEHHOCTh (PYHKIIMHA, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIMH, HAanOOJIbIIee U HAMMCHbBIIICE 3HAUYCHUS
(YHKIIMYM HA TPOMEKYTKE, HEPEPhIBHAS (QYHKIIHSI, aCHMIITOTHI Tpaduka
(dbyHKIIMM, TIEpBas U BTOpas MpOU3BOAHAS (DYHKIIMH, TEOMETPUUYECKUN U
¢u3nueckuil CMbICT TPOU3BOJHON, TEepBOOOpa3Hasi, OINpeneIEHHbIN
WHTETpaJI, YMEHHUE HAXOJUTh ACHUMITOTHI rpaduka (PyHKIUU; YMEHUE
BBIYUCIISATh  MPOU3BOJHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIIMU (PYHKIIMM, HAXOIUTh YpaBHEHHE KacaTeJIbHOU K Tpaduxy
GbyHKIMM; YyMEHHE HAaxXOIWUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHI;
YMEHHE WCIOJIb30BaTh IMPOU3BOJHYIO JJIsi HCCIENOBAHUS (DYHKIIHH,
HaxOJUTh HAWOOJIbIIINEe W HAUMEHBIINE 3HA4YeHUs] (DYHKIHUHA, CTPOUTH
rpaduku MHOTOYJICHOB C WCIOJIb30BAaHUEM armapara MaTeMaTH4eCcKOTro
aHajM3a; TMPUMEHSTh TPOU3BOJHYIO JUISI HAXOXICHUS HAWTY4IIeTO
pelieHuss B MPUKIATHBIX, B TOM YHCIE COIHAIbHO-DKOHOMUYECKUX H
(dbu3mYecKuX 3aavax; HAXOAUTh TUIOMATH U O0BEMBI QUTY C TTOMOIIIBIO
WHTETpaJIa; MPUBOJAUTH MPUMEPHI MAaTEMATUYECKOTO MOJCITUPOBAHUS C
moMo1IbI0 qudepeHInanTbHbIX YPaBHECHUH

YMeHne omnepupoBaTh MOHATHSAMH: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMS, KOMIO3UIUSA (QYHKIHH, JUHEHHAs (QYHKIUSA, KBaApaTHYHAs
byHKIIHS, parnoHanbHas byHKIUA, CTETICHHAs GbyHKIHA,
TPUTOHOMETpHYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas QGYHKIUH; yMEHUE
CTPOUTH TPadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHITH MPEoOpa3oBaHMUsI
rpa¢ukoB (HYHKIUH, UCTIONB30BaTh TPAPUKH IS U3YUSHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU pEIICHUH 33aJad W3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCHMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMH s
pelleHus] ypaBHEHH, HEPABEHCTB U 3a/1a4 C IMapamMeTpaMu; N300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PEIICHUA YpaBHEHHIA,
HEPABEHCTB M UX CHCTEM

YMeHue pemiath TEKCTOBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBapOB U
yCIyT, HaJIOTH, 337a4 U3 00JacTH yIpaBJIeHUs TUYHBIMU U CEMEWHBIMU
(uHaHCAMM); COCTaBIATh BBIPAXKECHUS, YPAaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHIO 3a/layM, MCCIEAOBaTh IOJYYEHHOE PEIICHHE U
OILICHUBATh MPaBAONOJA00HOCTh pE3yIbTaTOB; yMEHHE MOJAEIMPOBAThH
peasbHbIE CUTYallMd Ha s3bIKE MATEMAaTHUKH; COCTABIISATH BBIPaKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA W MX CHCTEMBI II0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIN C HCIOJIB30BAHHMEM alapara
ayireOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTarT

YmMmenue OIICpHUPOBATh MMOHATUAMUA: CPCIHCC apI/I(I)MeTI/I‘-IeCKOC, MEIHaHa,
HanOOJIbIIEe n HaAaUMCHBIICC 3Ha4YCHUA, pa3max, Aucnepcus,
CTAHAAPTHOC OTKIOHCHHC HYHUCJIOBOT'O Ha60pa; YMCHHC WM3BJICKATD,




MHTEPIPETUPOBaTh HMH(OPMAIMIO, TPEACTaBICHHYI0 B Tabnuuax, Ha
IrarpaMmmax, rpagukax, OTpa)karoulyto CBOMCTBA pealbHbBIX IPOI[ECCOB U
SIBJICHUI; TIPEACTABIISATh, HH(POPMAIIHIO C TIOMOIIBIO TAOIUI] U TUArPaMM;
ucciaeaoBaTtb CTaTUCTUYCCKUC OAHHBIC, B TOM 4YHUCIC C NPUMCHCHHCM
rpaUYecKuXx METOJOB W  JJIEKTPOHHBIX  CPENCTB; TpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOAECHHS C [OMOINBIO JHUarpaMm
paccenBaHys U JIMHEMHOW PErpeccuu

YMeHHe OInepupoBaTh IOHATUSAMHU: CIydalHBIA ONBIT WM CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTb C HCHOJB30BaHUEM TIpaUUYECKUX METOJOB; MPUMEHSTh
(opMyIbl CIIOXKEHHSI U YMHOXKEHUS BEpOSITHOCTEH, (OpMyily MOJHON
BEPOSITHOCTH, hopMyny bepHymnnu, koMOMHaTOpHBIE (PAKTHI U POPMYIIBL;
OIICHMBAaTh BEPOSITHOCTU pEalTbHBIX COOBITUI; YMEHHE OINEepUpOBaTh
MOHATHSAMM: CllydailHas BEJIWYMHA, paCHpeAesICHHEe BEPOSTHOCTEM,
MaTeMaTHU4eCKOe OKHUJAHWE, TUCIEPCUS W CTAHJAPTHOE OTKJIOHEHHE
ClIydallHOM BENWYMHBI, (QYHKIUU pacnpelesieHus U  IJIOTHOCTU
PaBHOMEpPHOTO, IIOKAa3aTEIbHOTO W HOPMAJIBHOTO PACIPEIEIICHMI;
YMEHUE HCIOJb30BaTh CBOWCTBA W3YYEHHBIX pACHpEACIICHHN I
pelleHns 3a/1ady; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONEPUPOBATh MOHATUIMH: COYETAHUE, IIEPECTAHOBKA,
YUCJIO COYETAaHMM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHuHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYKICHMS ISl peLLICHHs 3a1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEIIb U MHTEPIIPETUPOBATH MOJYYCHHBIN PE3YIbTAT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEUIMBAIOUIUECS TMpsSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, yrol
MEXIy MPSMBIMH, YrOJI MEXIY HPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPH
pelIeHnH 3a/1a4 u3ydeHHble (PaKThl U TEOPEMbI IUITAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKUE 3a/1a4H
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YMeHue onepupoBaTh HNOHATUAMM: IJIOMIAAL (GUIypbl, 00bEM (UTYpPHL,
MHOTOI'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mapajuienenumnen, npusMa, nupamuaa, (urypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, MIOLIaIb
MOBEPXHOCTH MHPAMMJIbl, MPU3MBI, KOHYyca, LWIMHApa, 00BEM KyOa,
HOpSMOYTOJIBHOTO TapajijieNienunesa, MUPaMuabl, NMPU3MBbL, WIMHIPA,
KOHYcCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa M LIMIMHAPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss chepsl, LUIMHIAPA, KOHYyca; yYMEHHE CTPOMUTH CEueHHe
MHOTOIpaHHMKa, U300pakaTh MHOTOT'PAaHHUKH, (UTYphl U MOBEPXHOCTHU
BpAILICHUS], UX CEYEHMS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (UTYP, CAaMOCTOSATEIHHO
(dbopMynHpOBaTh ONpeNiesIeHUs] U3Yy4aeMbIX (HUTYp, BBIABUTaTh TUIOTE3bI




O CBOWCTBax M MPHU3HAKaX IreOMETPUUECKUX (GHUTyp, 0O0CHOBBIBATH WU
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IONOJHHUTEIbHBIC
MTOCTPOCHHS
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YMeHne omepupoBaTh MOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napaieNbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B NPOCTPAHCTBE,
HOBOPOT, mpeoOpa3oBaHue mono0us, MoJ00HBIE (UTYpPBI, yMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHS
OpU PEUICHWH 33/a4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (JIMHA,
yroji, IUiomaas, o0BEM) MpU pelIeHWH 3a7ad W3 JIPYTHX YueOHBIX
MPEIMETOB U U3 PEaTbHOMN JKM3HU; YMEHHE BBIUYUCISITH T€OMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIaJb, OOBEM, TUIONIA[h TOBEPXHOCTH),
WCTONB3ysl HM3y4YeHHBIE (OPMYSIBI M METOIBI, B TOM YHCIE: TUIONIA]h
MOBEPXHOCTH MUPAMHJIBI, IPU3MBI, KOHYCA, IMIMHAPA, IIOManb chepsr;
00bEM Ky0a, NpSAMOYTOJIBHOTO Mapajuleienunesaa, NUpaMuibl, MPU3MBL,
OWIMHAPA, KOHYCa, Iapa; YMEHHE HaxOJUTh OTHOIICHHE OOBEMOB
10I00HBIX (UTYD

12

YMeHne onepupoBaTh NOHATHSAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPJAWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOpa Ha YHCIO, pa3joKEHUE BEKTopa Mo Oasucy,
CKaJs[pHO€ MPOU3BE/IEHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPIMHATHBIA METOJ
JUIS peuleHUs] TeOMEeTpPUYeCKHMX 3ajad M 3a7ad JpYyrux y4eOHbIX
MIpeIMETOB
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YMmenue BbIOMpaTh MOAXOMAIIMM METON Uil pelIeHHs 3ajauu;
MMOHMMaHWe 3HAaYUMOCTH MAaTEMaTUKd B HW3YYEHMHM MPHUPOJIHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBJICHMI; YMEHHE paclo3HaBaTh
IPOSBIICHUE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, yMEHHE MPHUBOJIUTH
MpUMEPbl MAaTEMaTUYECKUX OTKPBITUH POCCHUHUCKOM HW  MHUPOBOU
MaTeMaTHYeCKON HayKu




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BEIYUCICHUS

1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

19 Panmonaneupie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JPOOH, TIPOICHTHI,
OECKOHEYHBIC MTEPHOMICCKHE POOH

13 Apudmernueckuit KOPCHB HATypaJbHOU cTeneHu. JleiicTBus ¢ apudMeTHIeCKUMU
KOPHSIMH HATYpaJIbHOW CTETICHU

14 Crenens ¢ 11enbIM MokazaTteseM. CTeneHb ¢ palluoOHAIbHBIM Moka3aresemM. CBoicTBa
CTENIEHU

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHTEHC YMCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaTbHBIE JOTapHUPMBbI

JlelictButenbHple  uyuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 guciaamu. [IpubGnmkEHHBIC BEIYUCICHUS, TIpaBUiIa OKPYIJICHUs, IPUKHIKA U OIIEHKA
pe3yJbTaTa BIYUCICHUAN

1.8 [IpeoOpa3oBanHue BEIpOKEHUH
1.9 Kommiekcubie uncna
2 YpaBHEHMs 1 HEPABCHCTBA
2.1 Iensie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zarenpHbIC U JTOTapU(OMHUUECCKIE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIC 1 JIOTapu(DMHUIESCKHE HEPABEHCTBA
2.8 TpuronomeTpuyecKkre HEPaBEeHCTBA
2.9 CucTeMbl B COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB

2.10 YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpeenuTellb MaTPHIIbI

3 OyHKIMH U TpadUKH

31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['paduk dyHkuuu. B3aumao oOparHbie
) ¢byukiun. Yeraoble u Heu€tHble GyHkuuu. [lepuonudeckue QyHkimm

OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMH QyHkumu. Hymm QyHKum.
IIpoMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.

3.2 MakcuMymMbl MU MHHUMYMBI ¢GyHKUuu. HauOospliee M HauMeHbIlee 3HAaUYEHUE
(YHKIMHU HAa TPOMEXKYTKE

33 CreneHHas (QyHKUMS C HaTypaJbHbIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpauk KOpHs N-0ii CTENEeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduKu

3.5 [Toka3zaTenbHast U jorapudmuyeckas QyHKIHHU, UX CBOWCTBA U TpapUKH

3.6 Touku paspeiBa. AcuMnToThl rpadukoB  ¢yHKiuil. CpoiictBa  (QyHKIMH,




HEINIPEPBIBHBIX HA OTpPE3Ke

3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCIEA0BATEILHOCTEH
3.8 ApudmeTrnueckas ¥ reoMeTpudeckas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTndeckoro aHaausa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIUH
[IpumeHeHne NPOU3BOAHON K MCCICNOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMBbl. HaxoskaeHne HauOONbIIeT0 M HaWMEHBIIETO 3HAYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3nas. MaTErpan
5 MHo3xecTBa U JIOTHKA
5.1 MHo0xecTBO, oriepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




