MHHHUCTEPCTBO NPOCBELUEHUST POCCUIICKOM ®EAEPALIMH
Munncreperso o6mero u npodeccnonansnoro obpasoanus PocTosckoii

obnacTu
Oraen obpazoBanns Aqvunucrpauun Kamapekoro paiiona

MBOY Bepxuecseunnkosckas COLL

COr'JJACOBAHA YTBEPXJIEHA

3amecTturens JUpeKTOopa
no YBP
G,
[
Pomanuenko T.A.

IIporokon Ne |
ot 01.09.2025 r.

7

ot 01.09.025 1.

PABOYAS IIPOTPAMMA
(ID 8680515)

y4eGHoro npeamera «I'eomerpus. Bazoswbiii YPOBEHb»

s obyyarorquxcs 10-11 knaccor

¢. BepxnecBeunnkoso2025



IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00YyUYaAIOIIMXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal oOecrieunBaer OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U IMTO3HABATCIBHOI'O PA3BUTHA JINYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHsS JPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINTHOCTH W TPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUN B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIs QAN Talldd B COBPEMEHHOM OOIIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe TPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUs
TCOMETPUYECKUX 3a/la4, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHUU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsaX AEATENBHOCTH 4YejoBeka. OpueHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHE €ro COIMAIBLHOrO OBITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPeoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MO3TOMY aKTyaslbHA
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeAHa3HaueHa IS OO0yJaromIuXcs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJIKHBI OCBOUTH



oOmIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEU(PUKON T€OMETPUHN U HEOOXOIUMBIC IS

KU3HU B COBPEMEHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO

0onee rryOOKO, €CITM B JAIILHEUIIIEM BO3HHKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUSIX B

npoheccuOHaTbHON 1A TELHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMBbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ajna4. [IpuopureTHsiMU 3a1a4aMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBIISIOTCS:

e (opMHPOBAHKE TIPEICTABICHHUS O TEOMETPHUN KaK YaCTH MHPOBOU KYyJIbTYPBI U OCO3HAHHE €&
B3aMMOCBSI3U C OKPY)KAIOIUM MUPOM;

e (opMHpOBAHWE TMPEACTABICHUS O MHOTOTPAaHHHKAX W TElaxX BpAICHUS KaK O BAXHEHIINX
MaTeMaTHYEeCKUX MOJENAX, T[O3BOJISIONIMX OMHUCHIBATh W M3ydaTh pa3HbIE SIBICHUS
OKPYXAIOIIEr0 MUPA;

e (opMupoBanue yMeHHs paclio3HaBaTh Ha YepTekaxX, MOJCISIX U B PEAIBHOM MHpPE
MHOTOTPaHHUKH U TeJIa BPAIICHHUS;

e OBJIQJICHUE METOJIAMHU PEIICHUS 33/1a4 Ha MOCTPOEHUS Ha U300paKEHUAX MPOCTPAHCTBEHHBIX
uryp;

e (opMupoBaHue yMeHHsI ONEPUPOBATH OCHOBHBIMHU TOHSITHSMU O MHOTOTPAHHHMKAX W Telax
BpaIlleHUs U UX OCHOBHBIMHU CBONCTBAMH;

e OBJIQJICHUE aJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 3aaay; (HOpPMUPOBAHHE YMEHHS
MIPOBOJIUTH HECIIOKHBIEC JTOKA3ATEIBHBIC PACCYKIEHUS B XOJI€ PEIICHUS] CTEPEOMETPUICCKUX
3a/1a4 ¥ 33J1a4 C MPAaKTHIECKUM COJICPKAHUEM;

e Pa3BUTHE MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIIBCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBanue GyHKIIMOHATHHOW TPAMOTHOCTH, PEJIICBAaHTHOW TEOMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TE€OMETPUUECKHX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTYallMSIX M TP M3YUYEHUU JPYTrUX YUYEOHBIX MPEIMETOB,
MPOSIBJICHUST 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (hOPMYIUPOBaATh X Ha SI3bIKE TEOMETPUHU U
CO3/1aBaTh T€OMETPUUYECKUE MOJICIH, MPUMEHATh OCBOCHHBIM T€OMETPHUYECCKUHN ammapar s
pelieHus: MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJy4YECHHBIC
pe3ynbTaThl.

OTAM4UTENIbHOW 0COOCHHOCTBIO MPOTPAMMBI SBJISIETCS BKIIFOYCHHE B KYpC CTEPEOMETPUHI
B HayaJle ero M3y4deHWs 3aj7ad, peniaeMblX Ha YpPOBHE HHTYUTHBHOTO TIO3HAHUA, U
omnpenenéHHbBIM 00pa3oM OpraHM30BaHHasg paboTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHHE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3YyUSHHIO TIPEIMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METOJy OOy4YeHUs, TO €CTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TPAKTHUYECKOMN
NesITeNbHOCTH. Pa3BuUTHE MNPOCTPAHCTBEHHBIX MPEJICTaBICHUM Yy ydalluxcs B Kypce
CTepEeOMETPHUU MPOBOTUTCS 3a CUET pelIeHus 3a7a4d Ha CO3JIaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3alady Ha OINEpPUPOBaHHE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONIEPUPOBAHHUE 00PA30M — B YCIOBUSIX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEp KaHMsI.

OcHoBHBIE cojaepxaTenbHble JuUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «lIpsiMble U MIIOCKOCTH B MpoCTpaHcTBey, «Tena BpameHus», «Bektopsl u
KOOPAMHATHI B MPOCTPAHCTBEY. PDOPMUPOBAHKE JIOTUUECKUX YMEHUN pacipeessieTcs He TOJIbKO



[0 COJEPKATEIbHBIM JIMHUSAM, HO M TIO TrojaM OOy4YeHHsI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIE/IOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha m3ydenue reomerpuu oTBOAUTCS 2 Yaca B Hezenmo B 10 kitacce u 2 vaca B Hezeno B 11
KJIacce, BCETro 3a JiBa rojia o0y4eHwus - 136 y4eOHBIX 4acoB.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TIIOCKOCTh, MPOCTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne npsIMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, MapaJUIeIbHbIE U
CKpelMBawImecs mnpsamele. [lapauienbHOCT MOPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapajuieibHbIE MPSIMbIE B MPOCTPAHCTBE; MAPAIIIEIBHOCTh TPEX MPSAMBIX; MNAPAILIEIBHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBJICHHBIMU CTOPOHAMH; Yrojd MEXKIy HpsSMbIMU B
npoctpanctBe.  [lapamenbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuiebHbIX ockocTel. [Ipocretinue mpocTpaHCTBEHHBIE (DUTYPHI HAa TUIOCKOCTH: TETPadp,
Ky0, mapasyiesienune T, MoCTPOCHHE CEUEHUH.

[lepieHAMKYIAPHOCTh MOPSIMOM M TUIOCKOCTU:  MNEPHEHIUKYISPHBIE TPSMbIE B
MPOCTPAHCTBE, NPSAMBIE TMapauiebHbIE W NEPHEHIUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrojd MEXKIY MPSIMOM M TUIOCKOCTBIO; BYIPaHHBIA YroJ,
JIMHEMHBIN yroja AByrpaHHoro yria. [lepneHauKyasp W HaKJIOHHBIC: PACCTOSIHUE OT TOYKH 10
MJIOCKOCTH, PACCTOSIHUE OT TPSIMOW JI0 TUIOCKOCTH, TPOCKIHUs (UTYyphl Ha TUIOCKOCTb.
[TepieHAMKYISAPHOCTH MJIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IIOCKOCcTeN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

[loHdATHE MHOTOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipusma: N-yrojapHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; NIpsIMasi U HaKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuieenunes u ero cBoicrsa. [lupamuga: N-yrosibHas
nupaMuia, TpaHd U OCHOBaHWE MUpaMH]ibl; OOKOBas W TMOJIHAS IMOBEPXHOCTh MHUPAMHUJIBI;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma M IpaBUJIbHAs
MMpaMuia; MpaBuUjIbHas TPEYrojbHas MUpaMuaa U NpaBuiIbHBIN TeTpadap; KyO. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JOJAEKa’dap M ukKocayap. CedeHHs NOpU3MBI U
MMAPaAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B IUpaMUAax, Napajjieenuneax, NpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIOIIAJb OCHOBAHWM, Teopema O
OOKOBOHM TMOBEPXHOCTU MpsAMOI mMpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTHU
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHo nupamunbl. [loHstre 06 oOBnEMe.
O0BEM UpaMHIbL, TPU3MBI.

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

11 KJIACC
Tesna Bpamenus



HunuHapuyeckas NOBEPXHOCTh, OO0pa3yoUIUMe UMIMHAPUYECKOW IIOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KOHHUYeCcKoW mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHa, oOpasyrolas M OChb; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonans chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHUS.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEJL.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpJAMHATax. Yroil Mexnay BekTopamu. CkalspHOE NpOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YJIbTATHl OCBOCHUS MpOrpamMMbl ydeOHOro mpenmera «MaTemaTrukay
XapaKTepU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTHIO TPAXKAAHCKOW TMMO3UIMHM OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OTPOCHI W TP.), YMEHHEM B3aHUMOJICHCTBOBATh C COIMAILHBIMH HHCTUTYTAaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Ipa’kKJaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOILIOMY
U HACTOAIIEMY POCCHMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTMKCHHM B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HAayKd W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWMYHMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas dusnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peLIeHUU TPaKTUYECKUX 3a]]a4 MaTeMaTUHYECKON HAaIPaBICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COLHUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00ambHOTO  XapakTepa  JKOJIOTHYECKUX  MpoOieM; OpUeHTaluel Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3a1ad B 00JacTH OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOIO O3HAHUA:



c(pOPMUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKU U MaT€MaTU4YeCKOW KyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECcco8 00y4arowmuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOWe20 MUpda,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueii).

ba3oBble joruyeckue aeicTBus:

e BBIIBJISATh U XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKU MATEMAaTHYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TOHATHIMH, (HOPMYIHPOBATH OIPEICICHHS TOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (HOPMYIUPOBATh M MPEOOPA30BHIBATE CYXKJICHUS: YTBEPIUTCILHBIC H
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U 001I1E; YCIOBHEIE;

e BBISBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOpeUns B (hakTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJBI C MCIOJIb30BAaHHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSATENBHO JJOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH IMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BpIOMpaTh croco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIOUpaTh HanboJiee NOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieoBarTe/ibCKue 1eHCTBUSA:

e HCNOJB30BaTh  BOINPOCHI  KAaK  MCCIEAOBATENbCKUN  HHCTPYMEHT  MO3HAHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE TPOTUBOPEUHE, MPOOIEeMY, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIUIO,
MHEHUE;

e TPOBOJUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTW4ecKoro oOBeKTa, sBIEHHS, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMocTOsTeNnsHO (opMmynupoBaTh O00OOIIEHHS W  BBIBOJBI 1O  pe3yibTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IIEHUII;

e TMPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANOI0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.



Padora c undopmanueii:

BBISBJIATH JeUUIUTHl HHPOPMALIUH, TAaHHBIX, HEOOXOJUMBIX U1 OTBETa HA BOMPOC U
IUISL PELICHUs 3a/1a4H;

BbIOMpaTh MH(POpPMAIMI0 M3 HCTOYHHKOB pPA3IUYHBIX THUIIOB, aAHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMH IO CaMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (GOPMYIHPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOLIeHMs; SCHO, TOYHO, I'PAMOTHO BBIp@XaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX U
MMCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHHs 3ajauld, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHUs 337aBaTh BOMPOCHI N0 CYHIECTBY 00CYXAaeMOM TeMbI, IPOOIEMBbl,
pelraeMol  3aqaud, BBICKA3bIBaTh HJEH, HalleJCHHbIE Ha TIOMCK PpELICHHUS;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPpEeKTHOH hopme popmMynupoBaTh
pa3HOTIJIaCHsl, CBOU BO3PaKECHUS;

IIPENCTABIIATh PE3YJIBTAThl PELICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIENOBAHNs, IPOEKTa;
CaMOCTOSTEJIBHO BBIOMpaTh (pOopMaT BBICTYIJIEHHA C y4€TOM 3a/ad IPE3eHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunyecTBo:

MOHUMATh M WCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUAYaJIbHOW pabOTHI
NpU pPEUICHWH Y4YeOHBIX 3a/a4; NPUHUMATh I1eJIb COBMECTHOHM JIESATEILHOCTH,
IUTAHUPOBATh OPraHM3AIMI0 COBMECTHOM pPa0OTHI, pachpeAessTh BHIbI PadoOT,
JIOTOBApHBATHCS, OOCYXKIATh MPOILECC M pe3ylbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboThl (0OCykaeHHs, 0OMEH MHEHU, «MO3TOBBIC
IITYPMBI» M WHBIC); BBIMOJHAT CBOI 4YacTh pabOThl M KOOPIWHHPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMolCi08bIX
YCMAaHOBOK U IHCUZHEHHbIX HABLIKOB JIUYHOCNIU .
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BapUaHTHI PEIIeHUH ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNEUCTBUM HM MBICIUTENBHBIX MPOILECCOB, WX pe3ylbTaTOB; BIAJETh CHocoOaMu
CaMOIIPOBEPKH, CAMOKOHTpPOJISI Mpolecca M pe3ylbTara PEelIeHUs MaTeMaTUYecKOu
3aa4H;



e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUM 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBUAM, OOBACHATH NPHUUMHBI
JOCTIDKEHUSI WM HENOCTWKEHHS PE3YNIbTAaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OmnepupoBaTh MOHATUSAMH: TOUKA, TPsAMasi, TUIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVIENIBHOCTh W MEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuguimposars B3auMHOE pacioyioKeHNE IPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIA Yroj, TpaHU JABYIpaHHOTO Yyria, pedpo
JBYTPAHHOTO YIJIa; JUHEHHBINA yroJl ABYITpaHHOTO yIiia; TpaJdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, TIPaBUWIILHBI MHOTOT PAHHUK.

Pacrnio3HaBaTe OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MMMpaMH[A; MPH3Ma, MPSMOYTOIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCHU(UKAIIUU
(BBIMMyKJIbIE M HEBBINYKIbIE MHOTOTPAHHHKHU; TPaBUJIbHbIE MHOTOIPAHHUKH, MpsIMble H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATHUAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHILIMITBI IOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIE/IOB.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) TJIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUUYECKUX BEIMYMH 1O o00pa3laMm WiH
QIrOpUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTHUYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUNA MEXKAY JBYMS TOYKAMH, OT TOYKHU O
MPSIMOM, OT TOYKH JI0 MJIOCKOCTH, MEXKIY CKPEIUBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpaslaM WiId
QITOpUTMaM, TMPUMEHSS HW3BECTHHIE AHAJUTHUYECKHWE METOJbl MPH PEHICHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYKCICHHE YIJIOB MEXKAY CKPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MEKY TUIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Boruncnsate 00bEMBI U MIJIONIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
IpUMeHeHHEeM (GOPMYJ; BBIYMCIATH COOTHOIIEHHS MEXJIy IUJIOAJsIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh MOHATHSIMHU: CHUMMETPUS B TPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPHHU; IEHTP, OCh U MIIOCKOCTh CUMMETPHUH (DUTYPHI.

N3Bnekarp, mpeoOpa3oBeIBaTh M UHTEPIPETUPOBATh MHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QPHUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.



[IpumensTh reoMeTpuueckue (akTbl JUISI PEUICHHS CTEPEOMETPUYECKHUX  3ajad,
mnpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIIME IPOrPAMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKALIMOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOAE U KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IIPAKTUKE: aHAJIU3UPOBATH PEAIBHBIE CUTyallud M
IIPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa peicHuA MaTeMaTNn4CcCKUu
chOpMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATBHBIC CUTYallMd HA S3BIKE TEOMETPUH,
HCCIIEIOBaTh MOCTPOCHHBIE MOJEIH C HCIOJb30BAHUEM TEOMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aJIre6pr; pemaTh NPAaKTUUCCKUE 3aJa4n, CBA3aHHbBIC C HAXOKACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBatb TIOHSATHSIMH: VIMHAPUYECKas MTOBEPXHOCTb, oOpazyromue
WIAHAPUIECKOH MOBEPXHOCTH; IMIINHAP; KOHWYECKasi TOBEPXHOCTh, 00pa3yroIne KOHHYECKOU
MOBEPXHOCTH, KOHYC; ChepruecKasi TOBEpXHOCTb.

Pacno3naBate Tena Bpamenus (MWJIMHIP, KOHYC, cepa U map).

OOBACHATD CIIOCOOBI MOJTyYEHUS Tell BpallleHHUS.

KnaccudumupoBaTs B3anMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOI CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0¥, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnate 00bEMBI U IUIONIAN MOBEPXHOCTEN TeNl BpallleHUs, T€OMETPUUYECKUX Tel C
MpUMEHEHHEM (OPMYIIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cepa, BMcaHHAS B MHOTOTPAHHUK UJIU TEJIO BpalllCHHUS.

BbIyncnsaTe COOTHOLIEHHS MEXIY IUIOMIAIIMU MOBEPXHOCTEH M 00BEMaMHU MOAOOHBIX
Tel.

N3o00paxkate u3ydaembie (UIYpbl OT PYKHM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJL
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpPa30BhIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInoyHATh A€WCTBUSA CIOXKEHHSI BEKTOPOB, BHIYMTAHUSL BEKTOPOB M YMHOKEHHUSI BEKTOPa
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00J1a/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HAa YHUCIIO, YTOJl MEXIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IWIOCKOCTh YPaBHEHUEM B JIEKApPTOBOM cucTeMe KOOpAMHAT.



[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
mnpearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Perrate mpocreiiinue reoMeTpuUeCKUe 3a/1aui Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIECHUUA U HaXO0XKXJICHUC
IrCOMETPHUICCKUX BCIIHMYHH I10 06pa311aM WKW aJirOpyuTMam, MPUMCHASA M3BCCTHBIC MCTOABLI IIPU
PEIICHNU CTAHJAPTHBIX MATEMATUYCCKUX 3aJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHKALlHOHHBIE
CHCTEMBI [TPU PELICHUU CTEPEOMETPHUCCKUX 3a71ay.

[IpuBoauTe mHpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

[IpuMeHATH MONy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEABHBIE CUTyallud M
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUSA B mponecce IIOHUCKa PEeIICHUA MaTeMaTndcCKn
chopMyIUPOBAaHHON MPOOJIEMBI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMM Ha SI3bIKE T€OMETPHH,
HCCIIEIOBAaTh TOCTPOCHHBIE MOJENIH C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHATHH U TEOPEM,
arrmapara aﬂre6p51; pe€maTh NPpaKTUYCCKUE 3aJa4n, CBA3aHHBIC C HAXOXKJICHUECM I'COMCTPUUCCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo0.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 I1 : 4 1
OBTOPEHHE: CEUEHHUSI, PACCTOSIHUS U YIJIbI htts://m.eds00.ru/Lc209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 [ToBTOpenue xKypca reomerpuu 3a 10 xinace 6
bubmmoreka [{OK
1 T 2 1
©1d Bpatenm 0 https://m.edso0.ru/1c209e37
N bubmuotexa [JOK
2 1 1
OObEuer Ten 0 https://m.edso0.ru/1c209e37
bu6moreka [IOK
3 B 16 1
€KTOPBI U KOOPIWHATEL B IIPOCTPAHCTBE https://m.eds00.ru/1c209e37
4 [ToBTOpeHue, o6o0IICHNE, 16 5 bu6mmoreka [IOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

10 KVIACC
KoanuecTBo yacos
Hpariie DJIeKTPOHHBbIE
Ne KonTtpoJn pa Jara uudpoBbIe
Tema ypoka c
n/n Bcero HbIe H3yuyeHHusi | oOpa3oBaTeJbHbIE
padoThbI e pecypcbl
padoThI
OcHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOUKA, MPsMas,
IJI0CKOCTh, MpocTpaHcTBO. [IpaBuiia n300paxxenus
1 Ha PUCYHKaX: N300paK€HUS IIIOCKOCTEH 1 02.09.2025 | Duomiorexa LOK
: ’ e https://m.edsoo.ru/aecc77cd
NapajieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHBI
OTpe3Ka
) [Tonatus: nepecekaromumecs MmIOCKOCTH, 1 04.09.2025 bubmmoteka LIOK
nepeceKarouecs npsimasi ¥ miocKocTh https://m.edso0.ru/2d8a9c99
3 [TonsTusa: nepecekaronuecs MIOCKOCTH, 1 09.09.2025 Bubanorexa [IOK
nepeceKaromuecs npsmas 1 miocKocTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHHKaMH, U300paKeHHE 11.09.2025
4 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1 bubamorexa LIOK
’ https://m.edsoo.ru/a63959d
yeprexax
5 HauanpHbie cBeicHHUS 0 KyOe ¥ TUpaMHe, UX 1 16.09.2025 bubmmoteka LIOK
pa3BépTkU 1 Mojieii. CedeHHs] MHOTOIPAHHHUKOB https://m.edsoo.ru/b30dff38
6 HauanpHbie cBeicHUS 0 KyOe ¥ TUpaMHIe, UX 1 18.09.2025 Bubnuoteka ITOK
pa3BépTku U Mojienu. CeyeHns MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsaTHe 00 aKCHOMATUYECKOM TIOCTPOCHUH 23.09.2025
7 CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUSA 1 buGamorexa [IOK
) https://m.edsoo.ru/Occ5c4fe
W3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOECHUH 25.09.2025
8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U CIEICTBUSA 1 bubamorexa LIOK
) https://m.edsoo.ru/239c8ch4
W3 HUX
9 [TonsiTHEe 06 aKCHOMaTUYECKOM MOCTPOCHUU 1 30.09.2025 bu6nuorexa LIOK

CTCPCOMCETPUHN: AKCUOMBI CTCPCOMCTPHUHU U CICACTBUA

https://m.edsoo.ru/65c6b106



https://m.edsoo.ru/aecc77cd
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U3 HUX

[TousiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH 02.10.2025
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U CIICACTBUSL 1 Brbmorexa HOK
: https://m.edsoo.ru/258fc245
W3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B IPOCTPAHCTBE: 07.10.2025
11 MepeceKaroInecs, mapauiesibHbIe U 1 Brbmorexa HOK
’ https://m.edsoo.ru/1a2520f6
CKPEILLMBAIOIINECS NIPSIMBIE
[TapannenbHOCTHh NPSIMBIX U TJIOCKOCTEN B 09.10.2025
12 MPOCTPAHCTBE: MapaJljIeIbHbIE TPSMBIE B 1 Brbmorexa IOK
) . https:/m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NAPAJUICIIBHOCTD TPEX MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B 14.10.2025
13 npoctpadcTse: [TapamiensHOCTh IPAMOi 1 1 Bubmorexa LIOK
- Hap p https://m.edsoo.ru/ee1d19b9
IJIOCKOCTHU
14 VYTriabl ¢ COHanpaBIE€HHBIMU CTOPOHAMM 1 16.10.2025 https://m.edsoo.ru/9f4071b9
15 Yroa mexay NpsSMbIMU B IPOCTPAHCTBE 1 21.10.2025 https://m.edsoo.ru/fe733862
16 Yr0oJ1 MeX Iy PSAMBIMU B IPOCTPAHCTBE 1 23.10.2025 https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEN: MapaAJIIEIbHbIE 1 06.11.2025 Bubnnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaJIeIbHBIX TIOCKOCTEH 1 11.11.2025 https://m.edso00.ru/e504d656
19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA 1 13.11.2025 Bubnuoteka ITOK
IJIOCKOCTH: TETPadip, KyO, Mmapaiesenurme] https://m.edsoo.ru/4a28dc02
20 [TocTpoenune ceueHuit 1 18.11.2025 https://m.edso0.ru/1d434dof
21 ITocTpoenune ceueHnuit 1 20.11.2025 https://m.edsoo.ru/ec26fe5d
KontponbHas padota o teme "lIIpsmbie u 25.11.2025
22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamiensHOCTh 1 bubmorexa OK
on ’ https://m.edsoo.ru/9a0a9e56
NPSAMBIX U IIOCKOCTEN
23 [lepneHUKYISIPHOCTD NMPAMOU U IJIOCKOCTHU: 1 27.11.2025 Bbubnuotexa LTOK
HNEepIEHUKYIISIPHBIE MPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble napajiebHbIE U NIEPIIEHIUKYIIAPHBIE K 1 02.12.2025 bubmuorexa LIOK
IIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapasienbHble U NEPIeHIUKYISIPHBIE K 1 04.12.2025 bubnuotexa LHOK

IIJIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepnesauKyIIpHOCTH IPSIMOU U 1 09.12.2025 Bu6inorexa [JOK

IUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOM U 1 11.12.2025 Bubinoreka [JOK

IUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psiMOii IEPIIEHANKYIISPHOH MIIOCKOCTH 1 16.12.2025 | https://m.eds0o.ru/635c5087
29 Teopema o psiMOii IEPIIEHANKYISPHOH MIIOCKOCTH 1 18.12.2025 | https://m.edsoo.ru/bd3745f8
30 Teopema o psiMOii IEPIIEHANKYISPHOH MIIOCKOCTH 1 23.12.2025 | https:/m.edsoo.ru/7d18834b
31 [TepieHANKYNSAP U HAKIOHHBIEC: PACCTOSIHUE OT TOUKHU 1 25.12.2025 bubnuoteka LIOK

JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TNIOCKOCTH https://m.eds00.ru/33c477d3
32 [IepneHUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOUKH 1 30.12.2025 bubmnoreka [IOK

JI0 TUTOCKOCTH, PACCTOSIHHE OT TIPSIMOM JTO TUIOCKOCTH https://m.edsoo.ru/66fefadd
33 [TepieHAMKYSP U HAKIOHHBIE: PACCTOSTHUE OT TOYKH 1 13.01.2026 bubnunoreka LIOK

110 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH https:/m.edsoo.ru/adbh7b8e3
34 [TepieHAMKYNSAP U HAKJIOHHBIEC: PACCTOSIHUE OT TOUKH 1 15.01.2026 bubnunoreka LIOK

JI0 TUTOCKOCTH, PACCTOSIHHE OT MIPSIMOM JTO TUIOCKOCTH https://m.edsoo.ru/dbee22bc
B moeoem | PO ! 20012026 | o o nuebsibone

BYTPAHHBIN yroJi, TMHEHHBIA yroj IByrpaHHOTO

36 }/:/[rn};l“p o LA 1 22.01.2026 ]t?tytlgg:lldfn:?ﬁscﬁ)(.)rllj/SfaObSce
37 }I,[r]j_[};rpaHHBII/I yroJi, IMHEHHBIH yroj IByrpaHHOTO 1 27 01,2026 Eggg;?fr;?ﬁsiﬂﬁ/acwnd
38 [leprieHANKYIAPHOCTD MIIOCKOCTEN: IPU3HAK 1 59.01.2026 | DuOmorexa [IOK

MEPICHIUKYIISIPHOCTH JIBYX IJIOCKOCTEH https:/m.edsoo.ru/ec3e2da3
39 [leprieHANKYIAPHOCTD MIIOCKOCTEN: MPU3HAK 1 03.02.2026 | BuOmiorexa OK

NEePIEHUKYIISIPHOCTH JIBYX IUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [leprieHANKYIAPHOCTD MIIOCKOCTEN: MPU3HAK 1 05.02.2006 | buomorexa LIOK

NEePIEeHIUKYIISIPHOCTH JIBYX IUIOCKOCTEH https://m.edso0.ru/ba75dc57
41 Teopema o Tp€x nmepneHAUKyYIIpax 1 10.02.2026 | https://m.edsoo.ru/e4972cdc
42 Teopema o Tp€x nmepneHAUKyYIIpax 1 12.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o Tp€x nmepneHAUKyIIpax 1 17.02.2026 | https://m.edsoo.ru/9f246736
44 KonTpospHast paboTa o Temam 1 19.02.2026 | https://m.edsoo.ru/5h971ef3
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"[lepneHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN" U
"YTri1bl MEXIY OPSIMBIMU U INIOCKOCTAMHU"

ITonsarue MHOI'OrpaHHrKa, OCHOBHBIC 3JICMCHThLI

Bbubaunoreka [JOK
45 MHOTI'OT'paHHHUKA, BI)IH}’}(JII)IC U HEBBIITYKJIbIC 24.02.2026 https://m.eds00.ru/2d24e873
MHOT'OIPpaHHUKH; pa3BEPTKA MHOTOTPAaHHUKA
[Ipu3ma: N-yrosipbHas npusma; rpaHd U OCHOBAHUS
46 MPU3MBIL; TIpSIMast M HaKJIOHHAs IIPU3MBIL;, O0KOBas U 26.02.2026 Brbmmorexa 10K
p > 1Ip p ’ e https://m.edsoo.ru/b4ad63ad
IOJIHAs TIOBEPXHOCTH IIPU3MBI
47 [Tapamrenenunen, IpsIMOYTOJIBHBIN NTapaJUICICIUIE] 03.03.2026 bubmmoreka LIOK
H €ro CBOMCTBA T https://m.edsoo.ru/8a7be683
[Tupamua: N-yroapHast nupaMuia, rpaHu U
48 OCHOBaHHUE NMMPAMHU/IBI, OOKOBAas U ITOJIHAS 05.03.2026 bubmuoteka IIOK
MMOBEPXHOCTh MUPAMHU/IbI; IPAaBUIIbHAS U yCeUEHHAs e https://m.edsoo.ru/fblcd0a5
nupamuaa
[IpaBubHBIE MHOTOTPAHHUKH: TIOHSITHE
MIPaBUIBHOI'O MHOTOT'PAHHUKA; IIpaBUJIbHAS [IpU3Ma U Bubmoreka [{OK
49 10.03.2026 )
MpaBWIbHAS MUPAMUJIA; TTPABUIIbHAS TPEYTOJIbHAS https://m.eds00.ru/074c8865
MUpaMUJIa ¥ IPABUIIBHBIA TETpadap; Kyo
50 [IpencraBnenue o MpaBWIbHBIX MHOTOTPaHHUKAX: 12.03.2026 bubmmoreka LIOK
OKTasIp, 0ACKadIp U UKOCAIP. e https://m.edsoo.ru/a0fdd5bf
CumMeTpus B MPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIILHO TOYKH, MPSIMOM, MIOCKOCTH. 17.03.2026 Bbubmoteka [TOK
DJIeMEHTBl CHMMETPHH B MTUpaMUax, e https://m.edsoo.ru/b9e777d9
napajuiesIenuIeaax, paBMIbHbBIX MHOTOTPaHHUKAX
57 Brruncienue 3J1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, 19.03.2026 bubmmoreka [TOK
JHaroHaju, yribl T https://m.edsoo.ru/6cdbecef
[Tnomaab 60KOBO¥ MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTH MPSAMOI MPU3MEL, INIOAb OCHOBAHUHN 24.03.2026 Bubmmorexa 10K
p p . p i nan . ’ e https://m.edso0.ru/37d84157
TeopeMa 0 O0KOBOH MOBEPXHOCTHU MPSAMOI MPU3MBI
[Tnomaas OOKOBOIM MOBEPXHOCTH M TIOBEPXHOCTH
. bubmuoreka [JOK
54 MpaBUJIBHON NUpaMUJBI, TEOPEMA O IIOIIAAU 26.03.2026

O0KOBO¥ IOBEPXHOCTH YCEUEHHOMN MUPaMUIbI

https://m.edsoo.ru/5603e30b
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95 KonTtponpsHast pabota no Teme "MHororpanHUKH" 1 07.04.2026 | https://m.edsoo.ru/a95f5c04

56 [Tonsitre 06 00BEME 1 09.04.2026 | https://m.edsoo.ru/7ad0020b

S7 O06bEM TUpamMuIbl 1 14.04.2026 https://m.edso00.ru/235171b3

58 OO0BEM TUpaMHUTBI 1 16.04.2026 | https://m.edsoo.ru/f47dfefd

59 O06bEM TUpamMuIbl 1 21.04.2026 | https://m.edsoo.ru/79c10312

60 OO0BEM TUpaMHUIBI 1 23.04.2026 | https://m.edsoo.ru/2faadc3f

61 OOBEM TPU3MBI 1 28.04.2026 | https://m.edsoo.ru/79853608

62 O06BEM TPU3MBI 1 30.04.2026 https://m.edsoo.ru/1e053890

63 O06BEM TPU3MBI 1 05.05.2026 | https://m.edsoo.ru/482d3f51
KouTpossa " &

64 Mﬁorgfgwﬁfngag) o Tene TOOvELS 1 07.05.2026 Etytlg::?/orr:?;sc]iﬂﬁlma%nc

65 [ToBTOpeHue, 06001IeHNEe CHCTEeMaTH3aIUs 3HAHHH. 1 12.05.2026 Bubnuorteka IJOK
IlocTpoeHue ceueHuii B MHOTOIpaHHHKE https:/m.edsoo.ru/098bedad
[ToBTOpeHuUe, 0600IIEHNEe CHCTEeMAaTU3aIUs 3HAHHH.

66 Brrunciienue paccTosAHMI: MEXKTy IBYMSI TOUKAMHU, 1 14.05.2026 BuGmuoreka [IOK
OT TOYKH JI0 IPSAMOM, OT TOYKH A0 MIIOCKOCTH, https://m.edsoo.ru/f7792ba9
MEXAY CKPEUIUBAIOIIUMUCS TPIMBIMU

67 Hrtorosas koHTpoJbHAS paboTa 1 19.05.2026 | https:/m.edsoo.ru/b9146bcO
[ToBTOpEHue, 06001IeHNEe CUCTEeMAaTHU3alsI 3HAHUH.

68 Brruncnenue yrioB: MEX1y CKpEIIMBAIOIIIMUCS 1 1052026 | PuOmorexa [IOK
MPSIMBIMH, MEXTY IPSIMOM U TIOCKOCTBIO, https:/m.edso0.ru/56765e8b
JIBYTPAHHBIX YTJIOB, YTJIOB MEXIY MIIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBO 4acos DJ1eKTPOHHbIE
Ne HMara ugposbie
Tema OKa KonTtpoas uuep
n/n yp Beero | mbIe IpaxTiyec U3yYeHust o0pa3oBaTejbHbIE
padoThI Kue pagore! pecypchl
" i
1. [ToBTOpEeHue TCMI)'I| aKCHUOMBI CTEPEOMETPUH U 1 02.09.2025 https://m.edsoo.ru/bed12a4
CJICJICTBHA U3 HUX 3
2. [ToBTOopenue tems! "[IpsiMble U TIIOCKOCTH B
npocrtpancTse. [lapamienbHOCTh NPSAMBIX U 1 03.09.2025 | https://m.edsoo.ru/bed12a4
TTOCKOCTEN»
3. [ToBTOpenue Temsl «IlepneHaUKyYIIPHOCTD IPSMBIX U 1 09.09.2025 https:/m.edsoo.ru/bed12a4
TJIOCKOCTEH» R
https://m.edsoo.ru/bed12a4
4. [ToBTOpEHME TEMBI «YTIIBI MEXAY NPSIMBIMHU U 1 10.09.2025 p
TIJIOCKOCTSIMU»
5. [ToBTOpeHne TeMbl «MHOTOTpaHHUKU» 16.09.2025 | https://m.edsoo.ru/bed12a4
6. [ToBTOpenue Tembl «OOBEMBI MHOTOTPAHHUKOB» 17.09.2025 | https://m.edsoo.ru/0341bc2
7. WITUHIpUYECKasi TOBEPXHOCTh, 00pa3 ue
1 P . P » OPasyIom . https://m.edsoo.ru/bed12a4
[MUINHIPUYECKON IOBEPXHOCTH, OCh IUIUHAPUIECKOU 1 23.09.2025 3
IOBEPXHOCTHU B
8. Hunmuuap: ocHOBaHMS M OOKOBasi IOBEPXHOCTb,
00pa3zyromas 1 0Ch; IJIOMAIs OOKOBOM M MTOJTHOU 1 24.09.2025 | https://m.edsoo.ru/bc15f7f2
MOBEPXHOCTH
9. W3o0paxenne nuianHapa Ha II0cKocTH. Pa3BépTka bubnmmoreka LIOK
nummHApa. CedeHus MIMHAPA (TTIOCKOCTBIO, 1 30.09.2025 | https://m.eds00.ru/6054b8c
napauIeIbHON WK MEPIICHIUKYIISIPHOW OCH ITHITHHPA) 1
10. Perrenne nmpaktudeckux 3agad 1o reme «Llumaaap» 1 01.10.2025 | https://m.eds00.ru/188f621
11. Pemenne npaktuyeckux 3agau 1o treme «umuaap» 07.10.2025 | https://m.edsoo.ru/016e25e
12. Pemenue npaktuyeckux 3agau no reme «Llunusap» 08.10.2025 | https://m.edsoo.ru/5caefclb
Konunueckas moBepXxHOCTh, 00pa3 1€ KOHUYECKOH https://m.edsoo.ru/5caefclb
13, p » OOPAsyIo 1 14.10.2025

TIOBCPXHOCTHU, OCh U BCPIIINHA KOHHYECKOM



https://m.edsoo.ru/bc15f7f2
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MMOBEPXHOCTH

Konyc: ocHOBaHMe 1 BepIIMHA, 00pa3yromas u och;

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

14. S . 1 15.10.2025
TI0NIA/Ib OOKOBOM M TIOJTHON TIOBEPXHOCTH
15, VYceu€HHbIN KOHYC: 00pa3yrolIfe U BhICOTA; 1 21.10.2025 https://m.edsoo.ru/c94ba09
OCHOBAaHUS M OOKOBAsi TOBEPXHOCTh b
N3o00pakenue KoHyca Ha TIIOCKOCTH. Pa3BépTka
xoHyca. CeueHns KOHyca (II0CKOCTBIO, TIapaieIbHOH bubmmorexa [IOK
16. > 1 22.10.2025 | https://m.edsoo.ru/897dd3b
OCHOBAHHUIO, U TJIOCKOCTHIO, IPOXOIAIIEH Yepe3 2
BEPILUHY) B
17. Pemrenne npakrnueckux 3amad no reme «Konye» 1 05.11.2025 | https://m.edsoo.ru/1468bab
18. Pemenne npaxktuyeckux 3agad no reme «Konye» 1 11.11.2025 | https:/m.edsoo.ru/Obdelbe
19. Perenne nmpakTuyeckux 3amad 1o teme «Konyc» 1 12.11.2025 | https:/m.edsoo.ru/Scaefclb
20. Pelenne npakTHdeckux 3a1a4 1o teme «Koryc» 1 18.11.2025 | https:/m.edsoo.ru/Scaefclb
. . https://m.edsoo.ru/5caefclb
21 Cdepa u map: eHTp, paanyc, IMaMeTp; MIoIIaab 1 19112025 p
TTOBEPXHOCTH Cepbl
22 MHororpaHHuK, OIMCaHHBIN 0KOJI0 cepsl; chepa, 1 95 11.2025 https://m.edsoo.ru/5caefclb
' BIIMCAHHASA B MHOTOTPAHHMK WU B TEJIO BPAILCHUSL o
https://m.edsoo.ru/5caefclb
23 N3obpaxenue chepsl, mapa Ha miaockocTu. CeueHus 1 96.11.2025 p
mapa
24, N3o6paxkenue cdepsl, mapa Ha miaockoctu. CeyeHus 1 02.12.2025 EI/I6H.I/IOTeKa HOK
rapa https://m.edsoo.ru/3cefl0e5
75 Pemenne npaktudeckux 3amay mo teme «Cadepa. 1 03.12.2025 https://m.edsoo0.ru/0b1361
Hlap» 58
26. KoHuTposasHas padota o teme «Tea BpalieHus»» 09.12.2025 | https://m.edsoo.ru/26a03fb
27. O6BEM mIapa 1 mIomazp cdepsl 10.12.2025 | https://m.edsoo.ru/5caefclb
28. O0bEM 11apa 1 wiomaas chepsl 16.12.2025 | https://m.edsoo.ru/5caefclb
29, [Tonsitre 06 06béMe. OCHOBHBIE CBOWCTBA 00BEMOB 1 17.12.2025 https://m.edsoo.ru/5513d8
TE 7b
O0BéM numuHApa, KoHyca B3anmHoe pacnionoxenue cdepsl )
30. M TUTOCKOCTH; KacaTellbHast INTOCKOCTh K cepe; mromian 1 23.12.2025 hittps://m.edso0.ru/d189hd

cepbl

e2
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Pemenne npaktuyeckux 3agad mo reme «Caepa.

https://m.edsoo.ru/26a03f

31. 24.12.2025
lap» b
[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIECHUS Bu6mmorexa LIOK
32. MEXAY IUIOIIAIMU OBEPXHOCTEH, 00bEMaMu 30.12.2025 | https://m.edsoo.ru/810cfl
110T00HBIX TEJ eb
n n .
33. Pemenue 3agau no remam "Tena Bpamenus" u 13.01.2026 https://m.edsoo.ru/5caefc
"O0BemsbI Ten" 1b
n n .
34, 'I?CHIGHI/IG 33}13"‘-1 o TeMaMm "Tena BpameHus" u 14.01.2026 https://m.edsoo.ru/5caefc
OOBeMBI Tel 1b
~ " .
35 HO)IFOTOBIﬁa K' 'KOHTpOJ'IBHOI/I paboTe no Temam "Tena 20.01.2026 https://m.edsoo.ru/5caefc
BpameHus" u "O0bembl T 1b
" " .
36. ‘I‘<0HTp0nLHa51"pa60Ta o remam ""Tena Bpamenus" u 21.01.2026 https://m.edsoo.ru/4a33a8
O0BEMEBI TeN ab
37. BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE 27.01.2026 | https://m.edsoo.ru/5caefclb
38. CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB 28.01.2026 | https://m.edsoo.ru/23f4f089
39. YMHOKEHHE BEKTOPa Ha YHCIIO 03.02.2026 | https://m.edsoo.ru/dee379e
40, | [Pas/OKCHHMC BEKTOPA N0 TPEM HEKOMILIAHAPHEIM 04.02.2026 | https://m.edsoo.ru/a28fd74e
BekTopam. [IpaBuiio napannenenunena
a1 PeI;I_IeHI/I% 3a/ay4, CBSI3aHHBIX C IPUMEHEHHUEM IIPaBUJI 10.02.2026 https://m.edsoo.ru/5a8279
JEUCTBUM C BEKTOpaMHU 00
https://m.edsoo.ru/5caefclb
42, PGIEIGHH? 3a71a4, CBA3aHHBIX C IPUMEHEHUEM IIPABUI 11.02.2026 p
JIEUCTBUY C BEKTOpaMHU
https://m.edsoo.ru/5caefclb
43, Pe]jleHH? 34724, CBA3aHHBIX C IPUMEHEHUEM IIPABUI 17.02.2026 p
JIEUCTBUM C BEKTOpPaMHU
4. KooparHaTHO-BEKTOPHBINA METO/T IPU PEIICHUU 18.02.2026 https://m.edsoo.ru/d3alfe
FeOMETPUUYECKUX 3a1ay 30
45, KoopanHaTHO-BEKTOPHBIN METO/I TP PELLIEHUN 24.02.2026 https://m.edsoo.ru/5caefc
FeOMETPUUECKHX 3a1a4 1b
[IpsamoyronpHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. Bu6moTexa ITOK
46. Koopaunats! Bekropa. IIpocreiine 3anaun B 25.02.2026 | https://m.edsoo.ru/48db70

KOOpAruHATax
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VYron mexay Bekropamu. CKaJIsipHOE TPOU3BEACHHE

https://m.edsoo.ru/725eff

47. 03.03.2026
BEKTOPOB c4
48. Beruncienue yrioB Mexay OpsIMbIMHU U INIOCKOCTSIMH 04.03.2026 | https://m.edsoo.ru/26a03fb
" https://m.edsoo.ru/5caefclb
40. Pemrenne npakrnaeckux 3a11a't'1 1o Teme "BekTopsl u 10.032026 p
KOOPJIMHATHI B IPOCTPAHCTBE
50 Pemenne npakruueckux 3aaay mo teme "BekTopsl u 11.03.2026 https://m.edsoo.ru/5caefclb
' KOOPJIMHATHI B ITPOCTpaHcTBE" S
51 Pemenne npaktuueckux 3anad no teme "Bekropsl u 17.03.2026 https:/m.edsoo.ru/5caefclb
’ KOOP/IMHATHI B TPOCTPaHCTBE" T
" .
52 KonTpossHas pabora no TGM?' BexkTopsl n 18.03.2026 | https://m.edsoo.ru/77c22f
KOOPJMHATHI B IIPOCTPAHCTBE cS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. Bu6nuorexa [[OK
53. OcHoBHbI€ (UTYpBI, PaKThI, TEOPEMBI Kypca 24.03.2026 | https://m.edsoo.ru/1780ba
IUIAaHUMETPUH 5d
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. Bu6miotexa 1IOK
54. OcHoBHbIe (HUTYPHI, PAKTHI, TECOPEMBI Kypca 25.03.2026 https://m.edsoo.ru/078cd1
IJIAHUMETPUU 84
[ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTHU3aIUs 3HAHUM. https://m.edsoo.ru/5caefclb
55. OcHoBHbIe (UTYpHI, PaKTHI, TEOPEMBI Kypca 07.04.2026
TUIAHUMETPUU
56 [ToBTOpEHue, 0000IIECHNE U CHCTEMAaTU3alNs 3HAHUH. 08.04.2026 https://m.edsoo.ru/5caefclb
’ 3aauy IUIAHKMMETPHUU U METOBI UX PELIEHHS T
57 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUH. 14.04.2026 https://m.edsoo.ru/7491ef
' 3agauu MIaHUMETPHH U METO/IbI UX PELICHHUS o e0
o bubamnorexa [JOK
58, [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHU . 15.04.2026 | hitps://m.edsoo.ru/ddffda
3amauy MIAaHUMETPUU U METOJIbI MX PEIICHUS 97
[ToBTOpenue, 0000ImEHNe U cUCTEMaTH3alKs 3HAaHUH. https://m.edsoo.ru/5caefc
59. 21.04.2026
OcHoBHbIe QUTYPHL, HaKThl, TEOPEMBI Kypca CTEPEOMETPUH 1b
HOBTOpeHI/Ie 0606HICHI/I6 Hn CucréMaTtu3anus 3HAaHUHA Eubmaorexa HOK
60. ’ ) 22.04.2026 https://m.edsoo.ru/74b2ad
OcHoBHble GUTYPHL, (HaKThl, TEOPEMBI Kypca CTEPEOMETPUH 91
61. [ToBTOpEeHUE, 0000IICHNE ¥ CUCTEMATU3AIMSI 3HAHUIA. 28.04.2026 | https://m.edsoo.ru/5caefc
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OcHoBHBIE (HUTYpPHI, PaKTHI, TEOPEMBI Kypca
CTepeOMEeTPUHU

1b

62. Wrorosas koHTposbHas paboTa 1 29.04.2026 | https://m.edsoo.ru/ec24dfc2

63. Wrorosas koHTpoJIbHas paboTa 1 05.05.2026 | https://m.edsoo.ru/5caefclb

64. [ToBTOpenue, 0000IIeHNE U CUCTEMATU3AIMS 3HAHUN 1 06.05.2026 https://m.edsoo.ru/5caefclb

65. | [loBTOpenue, 0000IIEHNE U CUCTEMATH3ALNS 3HAHUI 1 12.05.2026 | Nitps://m.edsoo.ru/Scaefclb

66. | [loBTOpEHME, 0000LIIEHNE U CUCTEMATH3ALNS 3HAHUI 1 13.05.2026 | Nitps://m.edsoo.ru/Scaefclb

67. | [loBTOpEHUE, 000OIIEHNE U CHUCTEMATU3ALNS 3HAHUN 1 19.05.2026 | https://m.edsoo.ru/Scaefclb
bubnuoteka IIOK

68. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT 1 20.05.2026 | https://m.edsoo.ru/f465d1
Oe
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon
nposepse IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
MOro o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
7.2 [IpumeHATh aKCMOMBI CTEPEOMETPUM M CIHEACTBUS W3 HUX IPU PEIICHUH
reOMETPUYECKUX 3a]1a4
73 OnepupoBaTh NOHIATHAMU: TAPALIEITHHOCTD U MEPIEHIUKYISIPHOCTD MPSMBIX U
IJIOCKOCTEN
7.4 KnaccudummupoBaTs B3aMMHOE PACMOJOKEHHE TPSAMBIX U IUIOCKOCTEH B

MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHSAMM: JBYIPAHHBIN Yroj, TpaHH JBYIPAHHOIO Yria, pedpo
JIBYTPAaHHOTO yIja, JWHEWHBIM Yroa MJBYTPAaHHOTO YIUIa, TpajaycHas wmepa
JIBYTPAHHOTI'O yria

7.6

OnepupoBaTb TMOHSATUSMHU: MHOTOTPAaHHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBI MHOTOTPAHHUK

7.7

Pacno3HaBate OCHOBHBIE BHIBl MHOTOTPAaHHHKOB (TIMpamuia, MPU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienurIie1, Kyo)

7.8

KnaccuduimpoBars MHOTOIpaHHUKH, BbIOMpasi OCHOBAaHUS JUIsl KilaccU(pUKAINK
(BBIMMYKJIbIE M HEBBIMYKJIBIE MHOTOTPAHHUKU, MPaBUJIbHBIE MHOTOTPAaHHHUKH,
npsiMble U HAKJIOHHBIE ITPU3MBbI, TapaJUIeIIeHUIIe Ibl)

7.9

OHepI/IpOBaTB IOHATUAMU: CEKYyIasd IMJIOCKOCTh, CCUCHUEC MHOI'OI'PaHHUKOB

7.10

OOBACHATH TNPHUHIIUIBI TOCTPOCHUS CEYCHUN MHOTOTPAHHUKOB, HCIOJB3YS
METO/I CIIEI0OB

7.11

CtpouTh CeueHHsI MHOTOTPAHHUKOB METO/IOM CJIE/I0B, BBIIIOJHATH (BHIHOCHBIE)
IUIOCKHE YEPTEXU W3 PHCYHKOB NPOCTHIX OOBEMHBIX (HUTYp: BHJ CBEpXY,
cOOKy, CHU3Y

7.12

Pemarte 3amaun Ha HaXOXJIEHUE TCOMCTPUYCCKHUX BCIIMYUH IIO o6pa3uaM 50051
ajropurMam, IHIpUMCHAA HU3BCCTHLIC AHAJIUTHYCCKHUEC MCTOAbI IIpU PCIICHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3a/lda4d Ha BbIYUCICHHC paCCTOHHI/Iﬁ MCKAY
ABYMA TOYKaMH, OT TOYKHU 10 pr[MOfI, OT TOYKH [0 TIINIOCKOCTH, MCKIY
CKPCHINBAOIIUMHUCS ITPAMBIMUA

7.13

Pemate 3amaum Ha HaXOXXIACHHE TCOMETPUUCCKUX BCIIMYUH II0 o6pa3uaM nin
AIropur™MaM, IPUMCHAA HU3BCCTHLBIC AHAJIUTUYCCKUC MCETOAbI IIPU PCHICHUU
CTAHAAPTHBIX  MATCMATHYCCKUX  3aJa4 Ha  BbIYHUCICHUC  YITIOB  MCKAY
CKpCHIMBAKOIIUMHUCA TPAMBIMHU, MCEKIAY HpHMOﬁ U IUIOCKOCTBIO, MCKIAY
IIJIOCKOCTSAAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boraucisate 00bEMBI U ionraau HOBCpXHOCTCﬁ MHOT'OI'paHHHUKOB (an3Ma,
nnpaMI/ma) C NPHUMCHCHUCM (I)OpMy.TI, BBIUUCIATH COOTHOLICHUA MCKIY




TUIOIIA/SIMH MTOBEPXHOCTEH, 00bEMaMHK 10JI0OHBIX MHOTOTPAHHUKOB

7.15 OnepupoBaTh TMOHATUSMH: CHMMETPUS B TMPOCTPAHCTBE, LIEHTP, OCh U
TJIOCKOCTh CHMMETPUH, IIEHTP, OCh M IJIOCKOCTh CHMMETPUU (PUTYPHI
W3Bnekarb, TpeoOpa3oBbIBATh M HWHTEPIPETUPOBATH WHPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpaX, MIPEACTABICHHYIO Ha YePTExKAX
U PUCYHKaX
[IpumensTh reomeTpruueckue (HakThl IJIs1 PEHICHUSI CTEPEOMETPUUECKUX 3a]1aY,
7.17 MPEANOJAraouX HECKOJIBKO IIaroB PEIICHUs, €CIH YCIOBHUS MPUMEHEHUS
3aJaHbl B SIBHOU (opme
7.18 [IpumenaTs  mpocTeiine MporpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TTPH PEIIEHNUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoauT, TpHUMEpPH MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKWU3HU, PACIIO3HABATh MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh TONyYEeHHbIE 3HAHUS HA TIPAKTUKE: aHAIU3UPOBATh peabHBIC
CUTyallMM ¥ TIPUMEHSTh HW3YUYCHHBIC TIOHSATHUS B MPOIECCE TOWCKA PEIICHUS
MaTeMaTH4eCK CPOPMYTUPOBAHHON MPOOIEMBbI, MOJICIUPOBATH pPEaATbHBIE
7.20 CUTyallM Ha $3bIKE TEOMETPUH, WCCICIOBATh TOCTPOEHHBIE MOJEIN C
WCTIOJIb30BAHUEM TE€OMETPHYECKUX TIOHATHH W TEOopeM, ammapara aireOpsl,
pemaTh TPaKTUYECKUE 3aJadM, CBSI3aHHBIE C HAXOXXJIECHHEM T'€OMETPUUYECKUX
BEJIMYUH
11 KJIACC
Kon
nposepsie IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
Moro 0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero o0pa3oBaHus
pe3yJabrara
6 I'eomerpus
OnepupoBaTh TMOHATUSAMH: IWIMHAPUYECKAs TOBEPXHOCTh, 0OOpasyromme
6.1 HWIMHAPUYECKON  TMOBEPXHOCTH, LWIMHAP, KOHUYECKash  IOBEPXHOCTb,
00pa3yronue KOHMIECKOW MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOTYYSHHS T BpallleHus
6.4 KinaccudumuupoBaTs B3aMMHOE pacroiokeHue chepbl U II0CKOCTH
OnepupoBaTh NOHATHUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETrMEHTa, BBICOTA
6.5 CEerMeHTa, IIapOBOMl CJIOH, OCHOBAaHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJOS,
LIapPOBOM CEKTOP
6.6 Boruncnate  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH Teld  BpallleHUs,
T€OMETPHUECKUX TeJl C MPUMEHEeHHeM (popmyn
6.7 OnepupoBaTh MOHATHSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cepy U OMUCAHHBIH
okoJio cepsl, chepa, BucaHHAsT B MHOTOTPAHHUK UJTU TEJIO BpPAIleHUS
6.8 BbIYncnaTe COOTHOIIEHHS] MEXAY IUIOMAISIMH TMOBEpXHOCTEH H 0OBEMamMu
MMOJOOHBIX TEI
6.9

N3o00paxxaTe wu3yuaemble (QUIYpHl OT PYKM M C HPUMEHEHHEM IPOCTHIX




YEPTEKHBIX MHCTPYMEHTOB

6.10

BbINONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJI BPALCHHS

6.11

W3BnekaTh, HWHTEPHIPETUPOBATH W NPEOOpPa3oOBHIBATH HHPOPMALHUIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax, IMpeACTaBICHHYIO Ha
YEpTE)KaAX U PUCYHKAX

6.12

[IpumensTs reomeTprudeckue (HakThl U PEIICHHS CTEPEOMETPHUYECKIX 3a71ad,
NPEIOIarafoIiX HECKOJIBKO [IaroB PEUICHHs, €CIU YCIOBHS HpPUMEHEHUS
3aJaHbl B SIBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) Z[CI\/JICTBI/H[ CIIOKCHUA BeKTopOB, BBIYUTAHUA BGKTOpOB )41
YMHO)KCHI/ISI BGKTOpa Ha 4Yucjio, 06’I)$ICH$ITI>, KaKuUMH CBOI\/JICTBaMI/I OHHU
oOmazaroT

6.15

[IpumeHsaTh NpaBUiIO Napauieaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: JEKApPTOBbI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXKIy
BEKTOPAMH, CKAJSIPHOE IIPOM3BEJICHUE BEKTOPOB, KOJUIMHEapHbIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymMmMy BEKTOPOB U IIPOM3BEJIEHUE BEKTOpPA HA YHCIIO, YIOJl MEXIY
BEKTOpaMH, CKaJIIpHOE IPOU3BE/IEHUE, pACKIaJbIBaTh BEKTOP IO JIBYM
HEKOJJIMHEAPHbIM BEKTOpaM

6.18

3amaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT

6.19

Pematps mpocreiinirie reoMeTpUYECKUE 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOJ1a

6.20

Pemate 3agaum  Ha JIOKa3aTEJbCTBO MAaTEMaTHYECKUX OTHOIICHUHM U
HaxOXXJICHUE TEOMETPUYECKUX BEIMYMH M0 oOpaslaM WM ajlropuTMam,
MIPUMEHSST U3BECTHBIC METOJIBI MPU PEIICHUH CTaHIAPTHBIX MAaTeMaTHYECKHX
3a1a4

6.21

[IpumensTs  mpocTeiliivie  MpOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBOoUTE MpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOAEe U
YKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh MONydYeHHBbIE 3HAHMS HA TMPAKTUKE: aHAIM3UPOBATH pealbHbIC
CUTYyallud U MPHUMEHITh H3yYCHHBIC MOHATHS B MPOLIECCE MOMCKA peUIeHUs
MaTeMaTH4ecKd Cc(HOpMYIHpPOBAHHONW MPOOIEMBI, MOJEIUPOBATh PpealbHbIE
CUTyallud Ha S3bIKE TE€OMETPUH, HCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX MOHSATHH W TEOpeM, ammapara aireopsl,
pemath NPakTUYECKHE 3a/1a4d, CBSI3AHHBIE C HAXOXXJIECHUEM I€OMETPHUYECKHUX
BEJIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
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Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

7

I'eomerpus

7.1

OcHOBHbIE MOHSATHUSI CTepeOMETpUM. Touka, MpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnoiokeHue npsMbIX B IIPOCTPAHCTBE: NEPECEKAOIINECS, MTapalIeIbHbIE
n CKpCUIWBAIOIUCCA MMpsAMBIC. Hapaﬂnem,Hocn, npsAMbBIX H MIOCKOCTEH B
IIPOCTPAHCTBE: NApAJUICNIbHBIE MpPsAMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
MpsMBIX, MMApalJICJIBHOCTD pr[MOfI M INIOCKOCTH. YTIBI C COHaITpaBJICHHBIMU
CTOPOHAMH, Yroj MEXKIy OpsIMBIMH B TpOCTpaHCTBE. [lapaiuienbHOCTh MIIOCKOCTEM:
napajuieibHble IUIOCKOCTH, CBOWCTBAa TNapauieNbHBIX Iockocteil. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYpBl HA IIOCKOCTH: TEeTpadap, KyO, mapajuienenunes,
MMOCTPOCHUE CEUCHU I

7.3

[lepneHIUKYISIpHOCTE MPSMOM M IUIOCKOCTH: TNEPNEHAUKYISPHBIE IpsMBIE B
IIPOCTPAHCTBE, MpsMbIEC NapaJlJIeIbHbIE W MEPIECHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MPSMOM M IUIOCKOCTH, T€OpeMa O MPsSMOM NEPHEHANKYIIPHON
IJIOCKOCTH. YTIIbI B IMIPOCTPAHCTBE: YroJl MEXKY IPSIMOM M IUIOCKOCTBIO, IBYTPAaHHBIN
yroJI, TMHEWHBIN Yroj ABYTpaHHOro yria. [lepneHnnKynsap u HakJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 INIOCKOCTH, MPOEKIUs GUTYphl Ha
IJI0CKOCTh. [lepneHIuKyIIpHOCTh IUIOCKOCTEH: NMPU3HAK NEPIECHIUKYIIPHOCTH IBYX
mIockocTei. Teopema o TpEX MepreHaUKYIIsIpax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOIPAHHMKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: nN-yrojbHas
Mpu3Ma, TpaHl U OCHOBAHUS MIPU3MBbIL, IPsIMasi U HAKJIOHHAS MIPU3MBbI, OOKOBast U MOJIHAs
MOBEPXHOCTh Mpu3Mbl. [lapannenenuresn, NpSMOYrOJbHBIA MapajjiesieNunes U ero
cBoiictBa. [lupamMuia: N-yroiapHas nupamujia, rpaHd U OCHOBaHUE MUPAMU[IbI, OOKOBas
U TOJIHAS OBEPXHOCTh NMUPAMUJIBL, MPaBWIbHAS U yCEUEHHAs MHUpaMUAA. DIIEMEHTHI
npu3Mbl ¥ nUpaMuabl.  [IpaBuiibHbIE MHOTOTPAaHHUKHU: TOHSTHE MPAaBUIBLHOTO
MHOTOTpaHHHUKa, IMpaBWIbHAs TMpuU3Ma M MpaBUjIbHAs MUPaMHIa, MpaBHIbHAs
TpeyrojbHas MUpaMuAa U MpaBUJIbHBINA TeTpadap, Ky0. [IpencTaBnenue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTadp, A0AEKadap U ukocayapyrue CedeHus MPU3Mbl U MUPAMMU/IBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBC: CUMMCTpPUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHTHI CUMMCTPHUU B IMUpamMuiax, mapauiCiCiumIicaax, IIpaBHUJIbHBIX
MHOI'OI'paHHHUKAX

7.6

Bbluncnenue 5»1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, IuaroHanu, yriuel. Ilmomans
OOKOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIIA b OCHOBaHMH,
TeopemMa 0 OOKOBOW MOBEPXHOCTHU MpsIMOM mpu3Mel. [1nomans 60k0BON MOBEPXHOCTH U
MOBEPXHOCTH MPAaBMIIBHOM MHUpaMUAbI, T€OpeMa O IUIOMAAM YCEYEHHOW MUpaMHJIBI.
[Tonsitue 06 066éMe. OO6BEM nUpaMuIbl, IPU3MBI

7.7

HO,Z[O6HLI€ TCJIa B IMPOCTPAHCTBE. CooTHomieHHs MCXKAY IUIoHmaassMunu HOBCpXHOCTCﬁ,
00BEMaMH HO,Z[O6HLIX TCII

11 KVIACC
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I'eomerpus

6.1

[HunuHapuyeckas MOBEPXHOCTb, 00pa3yroIMe HUINHAPUIECKONW TOBEPXHOCTH, OCh
OWIAHAPUIECKON MOBEpXHOCTU. LlMmuHap: ocHOBaHHMS W OOKOBas MOBEPXHOCTb,
00pasyromas 1 0Ch, IIIONIa s OOKOBOM M MOJIHON MOBEPXHOCTH

6.2

Konnueckas HoBepXHOCTh, 00pa3yrolie KOHUYECKOH MOBEPXHOCTH, OCh M BEPUIMHA
KOHHMYECKOM mMoBepxHOCTU. KOHyc: OCHOBaHME W BepIIMHA, 00pa3yromas u OcCh,
IJIOMaab OOKOBOW M TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yrolue u
BBICOTA, OCHOBAaHUA U OoKoBas IOBECPXHOCTDH

6.3

Cdepa u map: neHTp, paanyc, IMaMmeTp, TIonaab MOBEPXHOCTH cdepbl. B3anmHoe
pacroyio)keHue cdepsl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIomap

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KoMOuHnamuu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTIOIpaHHUK, OINUCAHHBIN
okoJ10 cepsl, cepa, BrcaHHAsi B MHOTOI'PAHHUK, WM TEJIO BPAIICHUS

6.6

[Tonsatue 06 oOwnEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiuienenumnena u ciaenctsust w3 He€. OO0bEM nMIHMHIpA,
koHyca. O0BEM mapa u rionaab chepsl

6.7

[logoGuble Tena B mpocTtpaHcTBe. COOTHOIIEHHS  MEXKIY  IUIOMIAIIMU
MOBEPXHOCTEN, 00bEMaMK MOAOOHBIX TE

6.8

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

6.9

Bextop Ha miockoctu u B mpoctpaHcTBe. (CrOXKeHHE U BBIYMTAHHUE BEKTOPOB.
YMHOKeHHEe BeKTopa Ha uucio. PasnokeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
Bektopam. [IpaBuno mapamnenenunena. Pemenwe 3amad, CBA3aHHBIX €
MPUMEHEHHUEM TTPABUJI JIEUCTBUN C BEKTOpaMHU

6.10

[IpsimoyronbpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHaThl BeKTOpa.
[Ipocreitimme 3amaun B KOOpJMHATaX. YTod Mexay BekTtopamu. CkalsipHOe
MIPOU3BECHUE BEKTOPOB. BbIuncieHHe yriioB MEXAy NPSMBIMH U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ PH PELICHUH T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MpPOBEPSIEMOT0
TpedoBaHuUsl

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne weromamMu JI0Ka3areibCTB, QITOPUTMAMH PEIICHHUS 3a/1a4;
yMeHHE (OPMYIUPOBATh U ONEPUPOBATH IMOHATHSAMH: OTpEICIICHUE,
aKCcHoMa, Teopema, CIEJCTBHE, CBOWCTBO, TPH3HAK, JI0KAa3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYITHMPOBKH; NMPHUMEHSITh WX, YMEHHE (DOPMYIHpPOBATH
oOpaTHOE W TIPOTHBOTIOJOKHOE YTBEP)KJICHUE, TMPUBOJUTH TPHUMEPHl U
KOHTPIPUMEPHI, HUCIOJIB30BaTh METOJ] MAaTeMAaTUYECKOW  WHJIYKITUH;
MIPOBOJINTH JOKA3aTEIbHBIC PACCYKICHHS MPHU PEIICHUU 3aJ]1a4, OIICHUBAThH
JIOTUYECKYI0  TPAaBWIBHOCTh  PAcCYKJCHWUH; yMEHHE  OIEepUPOBATH
MOHATHSAMH: MHOYECTBO, ITOJMHOMXECTBO, OIEPAIMA HaJ MHOXKECTBAMU;
YMEHHE HCIT0JIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN ammapat JIs ONMUCAHUS
pEATbHBIX TIPOIIECCOB W SBJICHHWHA W MU PEIICHWH 334, B TOM YHCJIC U3
JIPYTUX yYeOHBIX TIPEIMETOB;, YMEHHE OIEPUPOBATH MOHATHIAMH: Tpad,
CBSI3HBIN Tpad, nepeBo, MUKI, rpad Ha IUIOCKOCTH, YMEHHE 3a7aBaTh U
ONHUCBHIBaTh Tpadbl pPa3IMYHBIMU CINOCOOAMHU; HCIIOIL30BaTh Trpadbl MpU
pelIeHnH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMH: HaTypajlbHOE 4YHCIO, LEJ0€ YHUCIO,
CTENEHb C LENbIM MOKa3aTeiaeM, KOPeHb HaTypalbHOW CTENEHH, CTETEHb C
palMoHaIbHBIM IOKa3aTeJeM, CTENEeHb C JACWCTBUTEIbHBIM IOKa3aTelIeM,
jgorapudm uucia, CHUHYC, KOCMHYC M TAaHTE€HC MPOU3BOJILHOIO YHUCIHA,
OCTaTOK MO MOMYJII0, pPALHUOHAIBHOE YHUCIIO, HppalHOHAIbHOE YHUCIIO,
MHO’KECTBA HAaTypaJIbHbIX, LIETbIX, PAIIMOHANbHBIX, IEHCTBUTEIIbHBIX YHCEIT;
YMEHHME HCIOJNb30BaTh MPU3HAKK JEITUMOCTH, HAUMEHBIIUNA 00U
JIeNIUTeNb U HauMeHblllee o01iee KpaTHoe, anroput™ EBkinia npu pemeHuu
3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMAMH CUHCIICHUS;
YMEHHE BBITIOJHATH BBIYUCIICHNE 3HAYCHUN U MpeoOpa3oBaHUs BbIPAKEHUN
CO CTeneHsMH U Jorapudmamu, Mmpeodpa3oBaHus APOOHO-PALMOHAIBHBIX
BBIPQKEHUI; YMEHHE OINEpUpOBaTh TMOHATUSMH: TOCIEI0BATEIBHOCTD,
apudmernyeckas Mmporpeccus, reoMeTpuueckas mporpeccusi, 0ECKOHEUHO
yObIBaroIas reoMeTpuiecKas MIPOrpeccus; yMEHUE 3a/1aBaTh
MOCIIEZ0BATEIHLHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX (HOPMYII;
YMEHHE ONEPUPOBATH MOHITUSIMHU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIS
KOMIUICKCHBIE 4YHCJIa, MOJYJIb M apryMEeHT KOMILJIEKCHOTO uucia, (opma
3alUCH KOMIUJIEKCHBIX 4YHceN (IFeoMeTpHuecKasi, TPUTOHOMETpHYecKas M
anreOpandeckas); yMeTb MPOU3BOJAMTH apupMeTHyecKkue AeUCTBUS C
KOMIUICKCHBIMU ~ YHCJIaMH;  TPUBOJUTH  HPUMEPHl  HCIOIH30BAHHS
KOMIUICKCHBIX YHCEIl; OMEpUpOBaTh MOHATUSIMU: MaTpuia 2x2 u 3X3,
OTIPEIEIINTEND MATPUILIbl, TEOMETPUUECKUI CMBICII OTIPEACIUTEIS

YMmenue ONICpHUPOBATh TIOHATUAMU: PpPAOUOHAIBHBIC, HWPpAUOHAIIBHBIC,
IOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/ILICCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA U HCPABCHCTBA, UX CUCTCMbI, YMCHUC OIICPUPOBATH NOHATUAMMU:
TOXKACCTBO, TOXICCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHHUEC, HCPABCHCTBO,




CUCTEMa YpPaBHEHHM UM HEPAaBEHCTB, pPABHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHUE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOINBIO PA3IMYHBIX INPUEMOB; pelIaTh ypPaBHEHMs, HEPABEHCTBA U
CUCTEMBI C IIapAMETPOM; IIPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI
JUI peUIeHus MaTeMaTHYeCKUX 3aaad M 3aJad M3 pa3iIuyHbIX objacreit
HAyKU U PEAIbHON KU3HU

YMeHne omnepupoBaTh MOHATUSAMHU: (QYHKIUS, YETHOCTh (QYHKIUH,
NEePUOUIHOCTD (PYHKIUH, OTPAHWYCHHOCTh (YHKIHMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (YHKIMH, HanOoJblllee WM HAMMEHbIIEEe 3HAUCHHS
(GyHKIMU HAa TPOMEXKYTKE, HenpepbiBHAs (DYHKIHS, aCHMIITOTHI Tpaduka
¢yHKIMKM, TepBas U BTOpas NMpPOU3BOJHAS (DYHKIMHU, T€OMETPUUYECKUN U
¢usznueckuil  CMBICT TIPOU3BOAHOM, TEpBOOOpa3Has, ONpPENEIEHHBII
UHTErpaj; yMEHUE HaxXOOUThb AaCUMNOTOTHI Tpapuka (YyHKUUHU; yMEHHE
BBIYMCIIATH MPOU3BOIHBIE CYMMBbI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIUU
(GyHKIMM, HAXOAUTh YpaBHEHUE KacaTeJIbHOH K rpapuKy QYHKIUU; YMEHHE
HaxXOJUTh MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIUIH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUIS UCCIENOBaHUS (PYHKUUN, HAaXOOUTh HaWOOJbIINE U
HauMEHBIINE 3HAYeHUS (QYHKUUNA; CTPOUTh TpapUKd MHOTOUJIEHOB C
WCIIOJIb30BAHMEM  allapara MaTeMaTHMYecKOro aHalu3a; IMPUMEHSTh
MIPOU3BOJIHYIO JJISi HAXOXJAECHUS HAWIYYIIEro penieHHs] B MPUKIATHBIX, B
TOM YHCIJI€ COLIMAJIbHO-I)KOHOMHUYECKUX U (U3NYECKHUX 3aJaydax; HaXxOIUTh
wiom@aad U o0bEMbI (PUTY C MOMOUIBIO WHTErpana; MPUBOAUTH MPUMEPHI
MaTeMaTH4YeCKOro MOJEIUPOBAaHUS C MOMOIIBI0  JuddepeHInaTbHbIX
YpaBHEHUH

YMeHue onepupoBaTh MOHATHSAMU: Tpaduk GyHKIMH, oOpaTHaAs (YHKITUS,
KOMMO3UIMs (DYHKIMKN, JMHEWHas (YHKIWSA, KBagpaTudHas (QYyHKIUA,
panmoHanbHas (QyHKOMS, CTeneHHas (QYHKOHUSA, TPUTOHOMETPUYECKUE
dbyHKIIMM, OOpaTHBIE TPUTOHOMETpPUUYECKHE (YHKIMH, TOKa3aTelbHAas |
jgorapupmuueckas (yHKIUU; YMEHUE CTPOUTh TIpauKd HM3Y4EHHBIX
(yHKIIMHA, BBITOJIHATH MpeoOpa3zoBaHus rpaduKkoB GYHKIIUN, UCIIOIH30BAThH
rpaduKy s U3y4EeHUs TIPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIIICHUH 3a/1a4 U3
JIpYruX ydeOHBIX TNPEAMETOB M 3a7ad W3 PEabHOW JKU3HHU; BBIPAKAThH
(dopMynaMu 3aBUCHMOCTH MEXJy BEIIMYMHAMH; UCIIOJB30BaTh CBOWCTBA U
rpaduku  (QYHKIUA JUIs pEHICHUs ypaBHEHWH, HEPaBEHCTB W 3aaady C
napamMeTpamMu;, H300pakaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXECTBA
pelLICHHI ypaBHEHUH, HEPABCHCTB M UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JIOJM U 4acTu, Ha JABIKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIyr, HaJOrH, 33aJauyd U3 OOJIaCTH YNPaBJICHUS JUYHBIMU U CEeMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAKEHMS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBUIO 3a/ladd, MCCIEN0BaTh IIOJYYEHHOE pEIICHHE U
OLICHUBATh MPaBIONOJOOHOCTh pPE3YyJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTYyallMd Ha $3bIKE MAaTEMaTHKH; COCTABJIATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEN0BATh
IOCTPOEHHbIE  MOJIEIM €  MCIIOJIb30BaHMEM  ammapara  anreOpsl,
UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YMeHue omnepupoBaTh MOHATHAMU: CpeiHee apu]MeTHueckoe, MeauaHa,
HauOoJblllee W HaMMEHbIlIEe 3HAUYEHUs, pa3Max, JAUCHEpPCHs, CTaHAApPTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHUE H3BIIEKaTh, MHTEPIPETUPOBATDH
uH(pOpMaIMIO, MPEJICTABICHHYIO B TaONMIAX, HA AMarpammax, rpadukax,




OTPaXKAIOUIYI0 CBOMCTBA peaIbHBIX NPOIIECCOB W SBICHUM; MPEICTABIISATH
uHGOpMAIMIO € TOMOUIbIO TabMUI[ M  JAWMarpamM; HCCIIEIAO0BATh
CTaTUCTHYECKHE JaHHBbIe, B TOM YHCJIE C HIPUMEHEHHEM TIpadUuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; rpa)uvyecKud HCCIeT0BaTh COBMECTHBIE
HaOJIIO/IEHHsI C TOMOIIBIO AarpaMM pacCeMBaHUs M JMHEHHOW perpeccuu

YMeHHne oOnepupoBaTh MOHATHAMU: CIyYalHBIM OIBIT W CIIydalHOE
COOBITHE, BEPOSTHOCTh CIy4ailHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpadUUecKuX METOJ0B; HPUMEHSThH
(GOopMyNBI CIOXKEHHST W YMHOXXCHHUS BEpOSTHOCTEH, (opMyiny MOIHOM
BEPOSATHOCTH, Gopmyny bepHyinm, koMOMHaTopHBIE (AKTBI U (QOPMYIIHI;
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHH; YMEHHE OIIepUpPOBATH
MOHATUSAMH:  CIydailHash  BEJIIMYHMHA, pACIpENENIeHUE  BEpPOSITHOCTEH,
MaTeMaTH4YeCKOe OKHIaHWe, IUCTEePCHs W CTaHJapTHOE OTKIOHEHHUE
CIIyYaifHOH  BeNWYHMHBI, (DYHKIMHM  pacmpeneieHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO M HOPMAJIbHOTO PACIpENeNiCHUH; YMEHNE
WCTIONh30BaTh CBOWCTBA M3YYEHHBIX PACIIPENCNICHUN /ISl pEeIleHus 3a/1ad;
3HaKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIUX YHCEN, METOJBI BEIOOPOYHBIX
WCCIIeIOBaHUI; YMEHHE TIPUBOIUTH MPUMEPHI MTPOSIBICHUS 3aKOHA OOJIBIINX
qricel B NMPHPOTHBIX W OOIIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpUPOBATH
MOHATUSAMHU: COYETaHWe, IePECTAaHOBKA, YHCIO COYCTaHWH, YHUCIIO
nepecTaHoBokK; OwHOM HBIOTOHA; yMEHHE TpPUMEHSITh KOMOHHATOpHBIE
GbaKkTel W pacCyKIEHHs I pElIeHUs 3aaad; OICHHBATH BEPOSTHOCTH
peambHBIX  COOBITHH;  COCTAaBIISATH  BEPOATHOCTHYIO  MOJENb |
UHTEPIPETUPOBATH MOJYUEHHBIH pe3ysbTaT

YMmeHnue omnepupoBaTh  MOHATHSMH: TOYKa, TNpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYUHA yIJa, MJIOCKUN yroJi, IBYrPaHHbIN
yroJy, TPEXTPaHHBIM YroJ, CKpelIMBaloluecs: MpsMble, MapaieIbHOCTh U
MEPIEeHIUKYIAPHOCTD MPSIMBIX U IMIOCKOCTEH, YTOJI MEXAY MPSIMBIMU, YIOJI
MEXIy NPSIMON U IJIOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH JO TUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh NpPHU DPEUICHUH 3a/1ad H3YyYeHHBIE
(bakThl M TeopeMbl IUIAHUMETPHUH;, YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB
OKPY)KAIOILIET0 MHUpPA; CTPOUTh MaTEeMaTHYECKUE MOJEIU C TOMOIIbIO
FeOMETPUYECKUX TMOHATHI W BEJIWYUH, peulaTh CBS3aHHbIE C HUMU
MPAKTHYECKUE 3a]1a41
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YMeHue omnepupoBaTh MOHATHSAMH: IJIOHIAAb (QUrYyphl, 00BEM (GUTYpHI,
MHOTOI'PAaHHHUK, TPAaBWJIbHBIH MHOTOTPAHHUK, CCYCHHE MHOTOTPaHHHUKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpamMuaa, Gurypa U TOBEPXHOCTh
BpallleHUs, L[UIUHAP, KOHYC, wmap, cdepa, miomaab cdepsl, MIOMaIb
MOBEPXHOCTU TMHUPAMUJIBI, TPU3MBI, KOHYCa, IWIMHIApA, OO0BEM Kyba,
IPSIMOYTOJIBHOTO — MapajuieNienurnena, MNUPaMHUIbl, TPU3MbI, [HUIHHJPA,
KOHyca, IIapa, pa3BEPTKA IMOBEPXHOCTHU, CEUEHUs KOHyca W UWIMHAPA,
napajjielbHble OCH WJIM OCHOBAaHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromfasicss cdepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, H300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalEHUs, UX CEUEHHUs, B TOM YHUCJIE C TOMOLIBIO AIEKTPOHHBIX CPEJACTB;
YMEHHE MPUMEHSATh CBOHCTBA TeOMETPUYECKHX (UTYp, CaMOCTOSATEIHHO
(dhopMmynupoBaTh OmpeeNeHusT U3y4yaeMbIX (PUTyp, BBIIBHTaTh TUMIOTE3BI O
CBOMCTBaX M TPHU3HAKAX T'E€OMETPUYECKUX (uUryp, oOOCHOBHIBATH WIIH
OTpOBEpraTh HX; YMEHHE TMPOBOJUTH Kiaccudukanui Quryp 1o




pPa3NUYHBIM TIPU3HAKAM, BBHITIOJNHATH HEOOXOIUMBIC JOTOJHHUTEIHHBIC
MOCTPOCHUS
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YMeHue  omnepupoBaTh  MOHATUSMHU: JBH)KEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHWe TOAOOWSA, TOAOOHBIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYpHI, B TOM YHCIIE B TPHUPOJE,
UCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T'€OMETPHUECKUE OTHOIICHUS IPH
pelIieHN: 3a/a4; HaXOJUTh TE€OMETPUYECKHE BEIWYHMHBI ([UIMHA, YTOJ,
IUIOIAaAb, 00BEM) MIPH PEIICHUH 3324 U3 IPYTUX YIeOHBIX MIPEIMETOB U U3
peanbHON KU3HU; YMEHHE BBIYHUCISTH TEOMETPUYECKUE BEIWYMHBI (JITHHA,
yroJl, Iomanb, 00bEM, IUIOMIAIb TMOBEPXHOCTH), HCIIONB3YS H3YYECHHBIE
GbopMyIBI M METOJBI, B TOM YHCIE: IUIOMAJ b TOBEPXHOCTH MUPAMHUIBI,
MIPU3MBI, KOHYCa, IMITUHAPA, TUIOMAIs chepbl; 00bEM Kyda, MPSMOYTOJIBLHOTO
napaieNenunesia, THpaMuIbl, TPU3MBbI, WIMHAPA, KOHYCa, IIapa; YMEHHE
HaXOJMUTh OTHOLIEHHE 00BEMOB MOJOOHBIX GUTYP

12

YMeHue onepupoBaTh MOHATUAMH: MPSIMOYroJbHAs CUCTEMa KOOPIWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIAMHATBHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHCIO, pa3loKeHWe BeKTopa Mo 0aswucy,
CKAJSIPHOE TPOM3BEICHUE, BEKTOPHOE IPOMU3BEIECHUE, YroJl MEXIY
BEKTOpPAaMH; YMEHHE MCIOJIb30BATh BEKTOPHBINM U KOOPJIMHATHBIN METO 1715
pelieHus TEOMETPUUECKHX 3a/1a4 M 3371a9 IPYruX YICOHBIX TIPEIMETOB

13

YMeHne BbIOMpPATh MOIXOSANIANA METOJ JUIsl PEIICHUs 3a/a4uH; TOHUMaHUE
3HAYUMOCTH MAaTEeMaTHUKH B M3YyYCHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MpPOLIECCOB U SIBJICHWM; yMEHHME pAcClO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHUKU B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MaTEMaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COAECPKAaHUSA

1 Yucna v BIYMCICHUS
11 HarypanbHhblie u nenbie yncna. [Ipu3Haku AeIMMOCTH UEIBIX YUCET
1.2 Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
OECKOHEYHBIC MTEPHOMICCKHE POOH
1.3 ApudmMernueckuit KOPEHb HATYPAIbHOH CTEMEHN. HetictBus ¢ apudmMeTHuecKUMU
KOPHSIMH HATYpaJIbHOW CTETICHU
1.4 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ pallMoHalbHBIM MokazarenaeMm. CBoiCcTBa
CTENIEHU
15 CuHyCc, KOCMHYC M TaHT€HC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JleictButenbHple  uyuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 guciaamu. [IpubGnmkEHHBIC BEIYUCICHUSI, TTpaBUila OKPYIJICHUs, TPUKHIKA U OIICHKA
pe3yJbTaTa BIYUCICHUAN
1.8 [IpeoGpa3oBanue BbIpaskeHUI
1.9 KomnuekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHaTbHBIE YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUUIECKHe YpaBHEHUS
2.5 Lenble u ApoOHO-paIiiOHaTbHBIE HEPABEHCTBA
2.6 WppatnmonansHbie HepaBeHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPAaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYIMTHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbI JIMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULbl
3 OyHKIMH U TpadUKH
31 OyHKIM, C}'IOCO6I>I 3alaHus ¢ynkuun. I'papux ¢yHkuun. B3aumbHo oOpatHble
¢byuakun. Yéraple u HeuéTHble dyHkuuu. [lepuonudeckre QyHKIMN
OO6nacTe ompeneneHuss M MHOXKECTBO 3HaueHWi GyHkuuu. Hymu dyHKImum.
3.2

HpOMe)KYTKI/I 3HAKOIMOCTOSAHCTBA. HpOMC)KYTKI/I MOHOTOHHOCTH (byHKI_[I/II/I
MaKCI/IMYMLI U MHUHUMYMBI (I)YHKI_II/II/I HaubGoiblliee ¥ HauMEHbIIIEe 3HAYCHHUE




(GYHKLIMHU HAa TPOMEXKYTKE

33 Crenennass (GyHKUMS C HaTypaJbHBIM W IIeNbIM TOKa3areneM. EE€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETeHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarensHas u norapudmudeckas QyHKIIUH, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTotel rpadukoB  ¢yHKiuii. CBoiictBa  (QYyHKIHA,
HENPEPBIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CIIOCOOBI 3aJaHKsT OCIIEA0BATEIbHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [Ipou3BoiHbIE FI€MEHTAPHBIX (PYHKIUN
[IpumeHeHre NPOU3BOAHONW K HCCIEA0BaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOoblIero ¥ HauMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOK€ecTBa U TOTHUKA
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCT 1 cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @urypsl Ha IIIOCKOCTH
1.2 [IpsiMble M TJIOCKOCTHU B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v NOBEpXHOCTU BpallCHUs
7.5

KOOpI[I/IHaTbI " BCKTOPLI




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

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Aranacsn JI.C., byry3zoB B.®@., Kagomues C.b. u np.

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTo aHanu3a, reomerpus. 10-11
KJIacChl: 0a30BbIN U yriyOneHHbIN ypoBHH: yueOHuk/ JI.C. AtanacsH, B.®.
byry3os, C.b. Kagomues, 3. I'. Ilo3ausk, JI. C. Kucenéna. 12-e uzn., Mocksa:

"IIpocBemmenne", 2024r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://www.enuHBITYpOK.pdh/
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