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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma ydae6HOro Kypca «I'eomerpusi» 6a30BOro ypoBHS JJsi 00y4YarOMIUXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOr0 rocyAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpenHero oéuiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, U TPAIUIMNA POCCHICKOTO 00pa30BaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmabI oOecrieunBaeT OBJIaJICHUEC KIIIOYCBBIMH KOMIICTCHILIUAMMU,
COCTaBJAIOIMMH OCHOBY MJIA CaMOpasBUTHUA W HCIIPECPBIBHOT'O O6p8,30BaHI/I$I, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth yueOHOTO Kypca TeOMETpHUH Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHHs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TEOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHS OOydJaromuxcs, GpopMupoBaHus
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX YYeOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINIHOCTH H TPOUCXOXKJICHUU
TeOMETPHYCCKUX a0CTPaKIMi, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUU M MPOIECCOB PEaJbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
cnocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS afalTal[ik B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OMHUM K3 0a30BBIX IMPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUpYEMOe TpPU HM3YYCHUH OOYUYAIOMIMMHUCS TMOHSITHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3aJlad, yYMEHWE BBIIBUTATh W OIPOBEPraTh THUIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad €CTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsXx JeATeNbHOCTH 4YenoBeka. OpueHTalusi 4YelioBEKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKArOIIEro MHpa,
yCIOBHE YCICIIHOTO TIO3HAHWUST M aKTHBHOTO IPEoOpa3oBaHHs  JICHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEUHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHATLHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3amavya GpopMUpoOBaHUs y 0OYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JEeSITeNFHOCTH 110 MHOTHM HAIPABJICHUSM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYarOIIMXCS uepe3 oOecreueHue
BO3MOHOCTH MPUOOPETEHUS] U UCTIOTIH30BAHHUSI CHUCTEMATHYECKHX M€OMETPUYECKUX 3HAHUU U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOIOIKEHUSI 00pa30BaHUs IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

IIporpaMmma mo reoMeTpuu Ha 0a30BOM YpOBHE MpeIHA3HAa4YeHa s OO0YJaroIIUXCs
CpemHel IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
o0IIue MaTeMaTu4ecKue yMEHUsl, CBS3aHHbBIC CO CHEMU(PUKONH T€OMETPUHN U HEOOXOUMBIC IS
KU3HU B COBPEMEHHOM oOriecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO
Oonee TIIyOOKO, €CITM B JAIbHEUIIIEM BO3HHKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUMBACTCSl PEIIEHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHpIMU 3a1a4aMu OcBOeHUS Kypca «l'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e hopMHpOBaHUE TIPEJCTABICHUS O TEOMETPUHM KAaK YacTH MHPOBOW KYIbTYPHl U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e popMupoBaHuEe TPEACTABICHUS O MHOTOTPAHHHMKAX W TeJlax BpalIeHUs Kak o
BOKHEHIIIMX MAaTEMaTUYCCKIX MOJIEISIX, TO3BOJISIONINX OMHUCHIBATh M U3y4aTh Pa3HbBIE
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e popMupoBaHue yMEHHUS paclO3HaBaTh Ha YEpPTEXKaX, MOJACIAX M B PEAIHLHOM MHPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

®OBJIQJICHUE METOJAMM pEIIeHUs 3aJad Ha T[OCTPOEHUS Ha H300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e hopMHpOBaHUE YMEHHUS OINEPHPOBATh OCHOBHBIMH IOHSATHSMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3aad; (OPMHPOBAHHUE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PACCYXJCHHUS B  XOJ€  pEeLIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

®pa3BUTHE  MHTEJUIEKTYAJIbHBIX M  TBOPYECKHX  CIOCOOHOCTEM  oOywarommxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

¢ hopmupoBaHre (YyHKIIMOHAJIBLHOW TPAaMOTHOCTH, PEJIEBAHTHON TE€OMETpUU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS €OMETPHUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[aBaTh TI'EOMETPUYECKHE MOJENH, TMPUMEHSATh OCBOCHHBIN
reOMETPUUECKU ammapar JUid pelleHUuss NPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU
B Hayale ero u3y4eHHs 3a7ay, pelIaeMblX Ha YpPOBHE HHTYUTHBHOTO TO3HAHUA, U
omnpenenéHHbBIM 00pa3oM OpraHM30BaHHasg paboTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
MPOLIECCOB, MOTUBUPYET K JANbHEHIIIEMY U3yUSHHIO TIPEIMETA.

[Ipenmourenne OTAAETCS HAINSIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHUs, TO €CTh
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
NesITeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUNW y ydalluxcs B  Kypce
CTepEeOMETPHUU MPOBOTUTCS 3a CUET pellleHus 3a7a4 Ha CO3JIaHuE MPOCTPAHCTBEHHBIX 00pa3oB U
3ala4y Ha OIMEpPUPOBaHWE MPOCTPAHCTBEHHBIMU oOpazamu. CozmaHue oOpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJISAHOCTH, 4 ONIEPUPOBAHKUE 00PA30M — B YCIOBUSX OTBJICUEHHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHMSI €T0 UCXOJHOTO COJIEpP KaHMsI.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kknaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOPMHUPOBAHHE TOTUIECKUX YMEHUN paclpeaemsieTcs] He TOIbKO



[0 COJCP)KATSIbHBIM JIMHUSIM, HO W IO TojJaM OOYy4YeHHS Ha YPOBHE CpPEIHEro 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
MOCJIEJIOBATEIBHO M TIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CUCTEMY I'€OMETPHUYECKUX MPEICTABIICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpun oTBoIuTCs 2 yaca B Hepento B 10 kimacce u 1 yac B Henmenio B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATHUSL CTEpeoMeTpUH. Touka, mpsiMasl, MIOCKOCTh, MpocTpaHcTBo. [loHsTne
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsamsle. llapamnenbHOCTh HPSAMBIX M IDIOCKOCTEHM B IPOCTPAHCTBE:
MapajuleIbHbIE IPSAMBIE B NPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MNPAMBIX; NAPAJLIEIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIbI C COHAINPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMbIMH B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinye npocTpaHCTBEHHbBIE PUTYPBI HA MJIOCKOCTHU: TETPadAp,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE IPSAMOM M INIOCKOCTH:  NEPIEHAUKYJISPHBIE IIPSMBIE B
MIPOCTPAHCTBE, IMpPSIMBbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTH HPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOM NEepHeHAUKYISAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY MNPSIMOM M IJIOCKOCTBIO; JBYTPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. llepneHaukynsp u HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IJIOCKOCTH, PAacCTOSiHWE OT NpSIMOW A0 IUIOCKOCTH, MpOeKIHs (UTypbl Ha IJIOCKOCTb.
[TepieHAMKYISAPHOCTH MIIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKOcTeil. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsiTME MHOTOIpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAaHHUKA, BBIINYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHHUKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronbHas npusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN Mapajulesienunes U ero csoicrea. Ilupamuna: N-yronbHas
nUpaMuzia, 'paHU M OCHOBaHHME MNUPaMUIbl; OOKOBask M IOJHAs MOBEPXHOCTb NHMPAMMU[bL;
[IpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPaHHUKU: IOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; NpaBWIbHAS IPHU3Ma U IPABHIIbHAS
NUpaMu/a; MpaBUWIbHAs TPEYroJibHAs MUPaMUIa U NpaBUIbHBIN TeTpa’p; KyO. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOACKa’ap M ukocadap. CedeHMs NpPU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
DneMEeHTBl CUMMETPUH B IMPaMUAX, MapajulesIeNue ax, IpaBUIbHbIX MHOTOIPaHHUKAX.

Bbluncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 60xkoBoi
IIOBEPXHOCTH U IIOJIHOW IOBEPXHOCTH IPSMOM NPU3MBI, ILIOIIAJb OCHOBAaHUN, TEOpeMa O
OOKOBOW TMOBEPXHOCTH MpsAMON mnpu3Mbl. I[lnomans OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
NPaBUIBHON NMHUpaMH[Ibl, TeopemMa O IJIOMmAau yced€HHol mupamuzabl. [lonarue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXIY IJIOLAAIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIuyHOCTHBIE PE3yNbTAaThl OCBOEHUSI MpOrpamMMbl ydeOHOro mpeamera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBICHHM, TPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI M TMp.), YMEHHUEM B3aUMOJICHCTBOBATh C COIMAIBLHBIMHU HHCTHUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON I'PaXKIaHCKOM MIAEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSAIIEMY POCCUMCKON MaTEeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUHUCKOM MaTEMAaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITHUX
JOCTIDKCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEJACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPHUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B IMOCTPOECHUE
YCTOMYHMBOTO OYAYIIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

JCTETUYECKUM  OTHOLIEHWEM K MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aa4, pPEIICHUH, pPacCyXIACHUH; BOCHPUHUMYHBOCTBIO K
MaTEeMaTHYECKUM acCIEeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310poBOro M Oe3zomacHoro oOpas3a U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/I0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUH M OTHAbIXa, peryispHas (uznueckas
aKTUBHOCTH); (PM3MUECKOrO COBEpPUICHCTBOBAHUS, MPHU 3aHATUSAX CHOPTUBHO-030POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHoHATBHOW AEITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIIOKEHUSMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu U peann3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWU BCEW JKWM3HU; TOTOBHOCThIO K AKTUBHOMY YYacTHIO B
pelIeHUN TPAKTUYECKUX 3a]]a4 MaTEMaTHYECKON HAPaBICHHOCTH.

JK0JI0TrHYeCcKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeabl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKMX  MTpoOsieM; OpHUEHTalledl Ha  MpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA M OOLIECTBEHHOW MPAKTHUKH, TOHUMAHHEM MaTeMaTHUECKOW HAyKH Kak chepbl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LMBUJIM3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTUKU U MAaTEMaTU4eCKOW KYJIbTYpOH Kak CpEICTBOM I103HaHUs
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIHO JIEATEIbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBbl YI€OHOTO TipeMeTa «MareMaTukay
XapaKTepU3YIOTCS  OBJAJCHHEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmsus, obecnewusaiom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOUIe20 MUpd;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:
®BEISBIISATE W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY TOHATHSIMH, (GOPMYIUPOBATH OMPEICIICHHS ITOHSITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHEHMSI, KpUTEPUHU TPOBOJIMMOTO aHaN3a;

® BOCIIPUHUMATh, (OPMYIHpPOBaTH U NPeoOpPa3oBBIBATh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BLISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUHs B (pakTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU [UIsl BBISBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUMH;
e JleNlaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M HMHIYKTHBHBIX
YMO3aK/IIOUYEeHUN, YMO3aKIIFOUEHH 0 aHAJIOTUH;

® [I[POBOJIUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUH (TpAMbIe U
OT TMPOTUBHOIO), BBICTpaMBaTh AapPryMEHTAIMIO, MPUBOAUTH IMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

® BLIOMpATh CIOCO0 pelieHus ydeOHO#l 3amaun (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BpIoupaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUSA:

®IICTIIOJIb30BAaTh  BONPOCHl ~ KaK  HCCIENOBATENbCKUM  WHCTPYMEHT  IIO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (UKCUPYIOITUE TPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® [IPOBOJIUTH CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBeKTa, SBIEHHUS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

® CaMOCTOSTENBHO (POPMYIHPOBATH OOOOIICHHS M BBIBOJBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HaOIIOJIEHUS, UCCIIEIOBAaHUs, OIEHUBATh JOCTOBEPHOCThH IMOJYUYCHHBIX pPE3YyNIbTaTOB,
BBIBOJIOB U 000OIIIEHHIA;



® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IIPOLIECCA, A TAKKE BBIIABUTaTh MPEATIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Padora c undopmanueii:

® BBISIBIIATH AeDUIIUTHI HHPOPMALINH, TAHHBIX, HEOOXOIUMBIX JUI OTBETA HA BOIIPOC U IS
peuieHus 3a1auu;

eBEIOMpaTh MHGOPMAIMIO H3 HWCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO PA3IMYHBIX BHIOB U (OpM
NIPEACTABIICHUS;

® CTPYKTYpUpOBaTh  HMH(MOpMAIMIO, TPEACTaBIATh €€ B  Pa3NMYHBIX  (Qopmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBATh HAJAE&KHOCTh HMH(POPMALlMM MO CAMOCTOSITENILHO CQOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHuKamuenwle Oelicmeus, 00ecneqyusarom coopmuposannocns

COYUAIbHBIX HABLIKO6 05)/”61}01/(/[1/[)602.

Oo0menmne:

® BOCIIPHHUMATh U (OPMYIUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSAMH U IICIISAMU
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPAXXaThb CBOKO TOYKY 3PCHHS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]ja9i, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

®B X0JIe OOCYK/IEHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, IPOOIEMBI,
pelraeMol  3amaud, BBICKA3bIBaTh HUJEH, HaIeJCHHbIE Ha TIOMCK PpELICHHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHApY)KHUBATh Pa3IMYME U CXOJCTBO MO3UIIUIN; B KOPPEKTHOH hopme popmyaupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

® [IPE/ICTaBJIATh PE3YJAbTaThl PELICHUS 3aJa4yd, SKCIIEPUMEHTA, UCCIIeIOBaHUS, MPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUICHHS] C Y4ETOM 3ajad NpPe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

® [IOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHJIMBUIYAIbHOU pabOThl IpU
pelieHny y4eOHbIX 3a/1a4; MPUHUMATh 11eJb COBMECTHOM JeSTEIbHOCTH, IIJIAaHUPOBATh
OpraHM3aIMI0 COBMECTHOW pabOThl, pacHpenesiiarTh BUAbl pabOT, JOrOBapUBATHC,
o0cyKIaTh mporiece U pe3yinbTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4aCTBOBATh B I'PYMIOBLIX (opMax paboThl (0OCYKIeHUS, 0OOMEH MHEHHH, «MO3TOBBIE
HITYPMb» W HWHBIC); BBINOJHATH CBOK YacTh pabOThl M KOOPAUHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YWICHAMH KOMaH/bl; OLICHUBATh KAYECTBO CBOETO BKJIAJa B 00U
MPOJIYKT MO KPUTEPHUsIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMblCi08bIX

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.

Camoopranm3anus:

® COCTaBJISATH IUIaH, aJITOPUTM PELICHNs 33aJauH, BBIOUPATh CIOCO0 pelIeHus ¢ y4éToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMAaIINH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAMH MTO3HABATEIbHON pedIeKCUU KaK 0CO3HAHMS COBEPIIAEMbBIX JCHCTBUI
Y MBICIHUTENBHBIX HPOIECCOB, WX PE3YJIbTATOB; BIAJAETh CIIOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKON 3a1a4H;

® [IPEABUJETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTb IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HalIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATh IPHYHHBI
JOCTIDKEHUSI WM HENOCTWKECHHS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOIHUTh OIIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath MOHATUSAMH: TOYKA, MPSMasi, TNIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CJICJICTBHS M3 HHUX MPH PEIICHUU FCOMETPUICCKIX
3aad.

OnepupoBaTh TOHATHSIMH: TAPAUICIBHOCTE W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PaCIioJIOKEHNE PSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMHU: JBYTPaHHBI Yroj, TpaHW JABYTPaHHOTO yria, pedpo
IBYIPAaHHOTO YyIJia; IMHEHHBIN YroJI ABYTPAHHOTO yTJia; rpaaycHas Mepa ABYrpPaHHOTO yriia.

OmnepupoBaTh MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHHUKA, PaBWIILHBIA MHOTOT PAHHUK.

Pacrnio3HaBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMH[A; MPH3Ma, MPSMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBAHUS Ui KiIacCU(UKAIUH
(BBIMTyKJIBIE WM HEBBINYKJIbIE MHOTOTPAHHUKH; TMPAaBWJIbHBIE MHOTOTPAHHUKHU; MpSIMbBIE U
HAKJIOHHBIE TIPU3MBI, TTApAJUICIICTIUIICb! ).

OnepupoBaTh MOHATUSMH: CEKYIAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSCHITD MPUHITUIIBI TIOCTPOCHUSI CEUCHHI, CTIOJIb3YS METO/ CIIE/IOB.

Crtpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJTHATH (BBIHOCHBIE) MIIOCKUE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxOXKJIEHHE TIEOMETPUYECKMX BEIMYMH 110 o0pasuam Win
QITOPUTMaM, TPHMEHsS HW3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEIICHUU CTaHAaPTHBIX
MaTeMaTUYECKUX 3aJau Ha BBIYMCICHHUE DPACCTOSHUN MEXIy IBYMs TOYKaMHU, OT TOYKH IO
MPSIMOM, OT TOYKH JI0 MIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOoXICHHE TEOMETPUYECKHX BEIWYMH M0 oOpaslaM WId
QIrOpUTMaM, TMPUMEHSS HW3BECTHBIE AaHAJUTHUYECKHWE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYHCICHHE YIJI0OB MEXKAY CKPEHIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMOM U TUIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Boruncnsate 00bEMBI U MIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMuia) ¢
MpUMeHeHHeM (OPMYI; BBIUMCISITH COOTHOIICHUS MEXIy IUIOMIAJASMH TOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTH
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHH (DUTYPBHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETHUPOBATH WH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTe reomerpuueckue (akTbl Ui PEUICHHS CTEPEOMETPUYECKHX — 3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPBl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAEC M KHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHUS Ha MNPAKTHUKE. aHAJIMU3UPOBATH PCAJIbHBIC CUTyalluUu U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKUu
copMyIIHPOBAHHOW MPOOIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJ'IF€6pBI; pemaTh NPAKTUYCCKUEC 3aa4U, CBA3AHHBIC C HAXOXACHHUEM I'COMCTPUICCKHUX
BCIIMYUH.



TEMATHUYECKOE IINIAHUPOBAHMUE 10 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [{OK
! Beezettiie B crepeoMeTpiio 10 0 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 0 bubnuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 0 0 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 1 1
VYTIaBI MEXKY TPSIMBIMH U TIJIOCKOCTSIMA 0 0 https://m.eds00.ru/Lc209e37
bu6mmoreka [IOK
> Muororparitici 11 1 0 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
0 OGBEMEI MHOTOTPAHHHKOB o 1 0 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 2 1 0 Eg{?ﬁ;f;igﬁﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66 5 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero U3y4eHust o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 OcCHOBHBIE TIOHSTHS CTEPEOMETPHH. 1 0 0 01.09.2025 bubnuorexa [JOK
[IpaBuna n3o0pakeHuss Ha pUCYHKAX https://m.edsoo.ru/aecc77cd
[TonsTus: nepecexaronmecs Bu6 1OK
nonmoTexa
2 1 4.09.202
TJIOCKOCTH, TIEPECEKAIONTUECS TIPsIMast 0 0 04.09.2025 htts://m.eds00.ru/2d8a9c99
U TUIOCKOCTh
[TonsTus: nepecexaronmecs Bu6 1OK
nonmoTexa
3 TIJIOCKOCTH, TIEPECEKAIOITUECs TIpsMast 1 0 0 08.09.2025 htts://m.edsoo.ru/db685673
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'PaHHUKAMU,
0
4 U300paKeHNE MHOTOTPAaHHUKOB Ha 1 0 0 11.09.2025 bubnuoreka [IOK
PUCYHKaXx, Ha IPOECKLIMOHHBIX https://m.edso0.ru/a63959%d
yeprexax
Havanbubie cBenenus o kyoe u Eu6 1OK
nonmoTexa
5 & . 1 0 0 15.09.2025
TMPaMuIIE, HX pASBEpTICL 1 MOZEIH https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPAaHHUKOB
Havanehbie cBenenus o kyoe u Eu 1OK
nonMoTeKa
6 & . 1 0 0 18.09.2025
HMPAMUAS, HX PASBEPTRH 1 MOACIM https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHUKOB
[TonsiTHE 06 aKCHOMAaTUYECKOM Bu6 1OK
noIMoTeKa
7 : 1 0 0 22.09.2025
MOCTPOCHUH CTEPEOMETPHH: aKCUOMBI htts://m.edsoo.ru/0cc5eAfe
CTEPEOMETPUH U CIEACTBUS 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
https://m.edsoo.ru/0cc5c4fe

TTonsaTre 00 aKCHOMATUYECKOM

‘ bu6mmoreka [IOK
8 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI 25.09.2025 httos://m.edsoo.ru/239c8chA
CTEPEOMETPUHU U CIIECACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM Eub 1OK
nonmorexa
: 29.09.202
9 MMOCTPOCHUH CTEPEOMETPHUHN: aKCHOMBI 9.09.2025 httos://m.edsoo.ru/65c6b106
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM
10 MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI 02.10.2025 brbmmorexa [OK
P P pr: o https://m.edsoo.ru/258fc245
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MPOCTPAHCTBE: MEPECEKAOIINECS, 06.10 2025 bubmuorexa [JOK
MapaiyIeIbHbIEC U CKPEIINBAKOIINECS https://m.edso0.ru/1a2520f6
MIPSIMBIC
[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE:! BuG 1OK
nonmoTexa
12 napajuieIbHbIE TIPSIMBIC B ) 09.10.2025 https://m.edsoo.ru/93ad36h3
MIPOCTPAHCTBE; MapalIeIbHOCTDh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U
13 IJIOCKOCTEH B npOCTpchvTBe: 13.10.2025 bubnuoreka [JOK
[TapannenpsHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
VYTrisl ¢ COHAIIpaBJIECHHBIMU bubnnoreka [JOK
14 16.10.2025
CTOpOHAMHU https://m.edso0.ru/9f4071b9
15 VYron Mexay npsMbIMU B 20.10.2025 bubnuoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B 93.10.2025 bubnunoreka [JOK

IIPOCTPAHCTBE

https://m.edso0.ru/2935a9a0



https://m.edsoo.ru/239c8cb4
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https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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[TapamienpHOCTB IIJIOCKOCTEM:

bu6mmoreka [{OK

17 11.202
rapajuieIbHbIE TUIOCKOCTH 06 025 https://m.edso0.ru/2e18f255
. . bubnuoreka [JOK
18 CpoiicTBa napauIeabHbIX MJIOCKOCTEN 10.11.2025 httos://m.edsoo.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbIE Eub 1OK
nonmoTexa
19 (GUrypHI Ha TUIOCKOCTH: TETPAdIp, KO, 13.11.2025 httos://m.edsoo.ru/4a28dc02
napasuiesienunes
. bubnuorexa [JOK
20 [Toctpoenue ceuenuit 17.11.2025 htts://m.eds0o.ru/1d434d0f
. bubmuorexa [JOK
21 [TocTpoenue ceuenwuii 20.11.2025 httos://m.edsoo.ru/ec26fe5d
KounTponbnas paborta no teme
29 [IpsiMBbI€ M TIIOCKOCTH B 24.11.2025 bubnuoreka [IOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
23 HJ'I(];)CKO(;I”[FI/I'}II'IG pneH UK JP;H HBIE 27.11.2025 Bubnmorexa [JOK
+ HEpHEHMIIIAP o https://m.edsoo.ru/b19f6a5d
MPsIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U 01.12.2025 bubnuoreka [JOK
MEePIEHANKYIISIPHBIE K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimbie mapanenbHbie U 04.12.2025 bubnunoreka [JOK
MEePIEHIUKYISIPHbIE K INIOCKOCTU https://m.edsoo.ru/ba545966
26 HpI/ISHaVlK MIEPIIECHAUKYJIIPHOCTH 08.12.2025 bubnnoreka [JOK
MPSMOU U TIIIOCKOCTH https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHMKyIIpHOCTH bubnuoreka [IOK
2t IIPSIMOM U TUIOCKOCTHU 11.12.2025 https://m.eds00.ru/79165d15
08 Teopema o npsamon 15.12.2025 bubnuoreka [IOK

HepHeHﬂHKyﬂﬂpHOﬁ INJIOCKOCTH

https://m.edso00.ru/635c5087
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Teopema o npsimoit

bu6mmoreka [{OK

29 18.12.2025
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo0.ru/bd3745f8
T o

30 eopema o HpﬂMOI/IU 99 12 2025 bubnuoreka [JOK
MEPIEHANKYIISIPHOM TJIOCKOCTH https://m.edso0.ru/7d18834b
[TeprieHIUKYIISp M HAKIIOHHBIC:

31 ac?cmafmeym 20111(1/1 0 IJIOCKOCTH 25.12.2025 bubmorexa HOK
p fI ’ o https://m.edso0.ru/33c477d3
paccTosiHAE OT MPSAMOU JI0 TUIOCKOCTH
[TeprieHIUKYIISp M HAKIIOHHBIC:

32 a(i:TOSIiI/IeyOT "P;O‘-IKI/I 0 IJIOCKOCTH 29.12.2025 bubmorexa HOK
P 9 ’ o https://m.edsoo.ru/66fefadd
paccTosiHAE OT MPSAMOU JI0 TUIOCKOCTH
[TeprieHIUKYIISAp U HAKIIOHHBIC:

33 aCPCTOﬂiHeYOT "P;O'-IKI/I 0 IJIOCKOCTH 12.01.2026 bubmorexa IOK
P 9 ’ o https://m.edsoo.ru/a5b7h8e3
paccTosiHAE OT MPSAMOU JI0 TUIOCKOCTH
[lepnieHIuKyNAp U HAKIOHHBIE:

34 ACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH 15.01.2026 Bubmmorexa [JOK
p f[ ’ T https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSMOU JI0 TIOCKOCTH

35 Yrasl ]i MPOCTPAHCTBE: YroJ MEKIY 19.01.2026 bubnuoreka [IOK
MPSAMOM U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl 99 01.2026 bubnuoreka [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN Yrog 96.01.2026 bubnuoreka [IOK
JBYTPAHHOIO yrja https://m.edsoo.ru/c7c777ed
[lepnieHIUKYIAPHOCTD MIOCKOCTEH:

38 MPU3HAK NEPIEHANKYIIPHOCTH JIB 29.01.2026 bubmorexa HOK

P vp AMEYTAP ABYX B https://m.edsoo.ru/ec3e2da3

MJI0CKOCTEM
[lepneHIUKYIAPHOCTD MIOCKOCTEH:

39 MIPU3HAK NEPIEHIUKYIIPHOCTH JBYX 02.02.2026 bubmmorexa [JOK

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e
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[lepneHUKyYIAPHOCTD INIOCKOCTEN:

bu6mmoreka [IOK
40 IIPU3HAK HﬁipHeHﬂI/IKyJISIpHOCTI/I JBYX 05.02.2026 httos://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
" bubnuorexa [JOK
41 T .02.202
SOPEMA 0 TpeX HEpHERpTRyIpax 09.02.2026 https://m.edsoo.ru/e4972cdc
N bubnuoreka [JOK
42 T 12.02.202
SOPEMA 0 TpeX HEpHeRptIyIpax 02.2026 https://m.edsoo.ru/52188a7d
N bubnuorexa [JOK
43 Teopema o Tpéx nepneHAUKYIsIpax 16.02.2026 httos://m. eds00.ru/9F246736
KonTtponsHas pabota no temam
44 "HepHeH)II/iKYJ'IﬂpHOCTB MPSAMBIX U 19.02.2026 bubnuoreka [IOK
mrockocter" u "Yrael MexIy https://m.edsoo.ru/50971ef3
MPSIMBIMU U IJIOCKOCTAMU"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHbBIE
45 3JIEMEHTBI MHOTOI'PAaHHHUKA, BBITTYKJIbIE 96.02.2026 bubnuoreka [IOK
Y HEBBINYKJIbIE MHOTOTPAHHHKY; https://m.edso0.ru/2d24e873
pa3BEpPTKa MHOTOTPaHHUKA
[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
46 OCHOBAHMS IIPU3MBI; IpsIMasi U 02.03.2026 bubnuoreka [JOK
HaKJIOHHAs MPU3MBbI;, OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJIHAs TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, HpﬂMOYFf)J‘IBHBIfI 05.03.2026 bubnnoreka [JOK
napajuiesienuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi mUpamMuaa,
TPaHU ¥ OCHOBaHHE MUPAMUJIbI; Eufs OK
48 O0KOBas ¥ MOJIHAsI TOBEPXHOCTh 12.03.2026 nomrorexa I

nUpaMHuIbl; IIpaBUJIbHAA U yceqéHHaﬂ
nupamMuga

https://m.edsoo.ru/fblcd0a5
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IIpaBuIbHBIE MHOTOTPAHHUKHU:
IIOHATHE NIPABUIILHOTO
MHOTI'OTPaHHUKA; IPAaBUJIbHAA [IpU3Ma

bubmmoreka [{OK

49 16.03.2026
U NIpaBUJIbHAS IUPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJibHasi MUpamMuaa u
IIpaBUJIbHBIN TETpa’Ip; KyO
[IpencraBnenue o NpaBUILHBIX

50 MHOTOTPaHHUKAX: OKTAdAP, J0AEKAI 19.03.2026 bubnmorexa LOK

P ' P> P R https://m.edsoo.ru/a0fdd5bf
Y UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DIIEMEHTHI 93.03.2026 bu6moreka [IOK
CHUMMETPUHU B MUPaMUIaX, https://m.edso0.ru/b9e777d9
napajuieJenuIeax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX
Brruncnenue 3neMeHTOB BuG 1OK

nonroTeka

52 : p€o 26.03.2026
MHOTOTPAHHHKOB: peopa, AMaronai, https://m.edsoo.ru/6cdbecef
YTJIBI
[Tmomaabs 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTHU MPAMOM Bu6 10K

nonrorTeka

53 i 06.04.2026
TPHSMBL, HHOmaﬂBvOCHOBaHHH’ https://m.edso0.ru/37d84157
TeopeMa 0 GOKOBOM MOBEPXHOCTH
MPSIMOU TPU3MBI
[Tnomaaps 60KOBOY MOBEPXHOCTH H

54 TIOBEPXHOCTHU MPABUIBLHOU HI:IpaMI/Iz[LI, 09.04.2026 bubnnoreka [JOK
TeopeMa O IJIoIaau O0KOBOH https://m.eds00.ru/5603e30b
IIOBEPXHOCTH YCEUEHHOU IMUPAMUIBI

55 KonTposneHas paboTa o teme 13.04.2026 | bubmuotexa LJOK
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63 O0BEM mpH3MBI 1 14.05.2026 féfsﬂffﬁfﬁf r(jlljszd:afm
| *Gtntun mmororpanmmor : 18052025 | | o uzssesra:
65 Hrorosas koHTpoJIbHAs paboTa 1 21.05.2026 Etfpi?;lr?::cizgﬁllé%be dad
5 | comenamnnn s : 25052025 | | oratrrszing

OBILIEE KOJIMYECTBO YACOB I1O 66

I[TPOTPAMME



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBHUS U3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
-3 OnepupoBaTh MOHATUSMH: TAPAJUIEITBHOCTh W TEPIECHIUKYISIPHOCTH
' MPSIMBIX U ITIOCKOCTEN
24 KnaccupummpoBaTh B3aMMHOE PacroIOKEeHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJi, rpaHd JBYIPAaHHOIO YIJIa,
7.5 pedpo MBYrpaHHOTO yria, JMHEHHBIM yroJl IBYrPaHHOTO YIJia, TpaayCHas
Mepa ABYTPaHHOIO yria
- OnepupoBaTh NMOHATUAMHU: MHOTOI'PAaHHMK, BBIMYKJIBI M HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAaHHUK
24 Pacnio3HaBaTe OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IHMpamMula, MpU3MA,
' MPSIMOYTOJIBHBIN MapajuieenuIe]], Kyo)
KnaccupunupoBaTb ~ MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune /bl)
29 OnepupoBaTb HOHATHSAMMU: ceKyIas IUIOCKOCT, ceueHue
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHLIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJIOM CJEJO0B, BBIMOIHATh
7.11 (BBIHOCHBI€) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BH/I CBEPXY, COOKY, CHH3Y
7.12 Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUECKUX BEIMUYMH MO oOpa3imam




W aJiropyrMaMm, IMNPpUMCHAA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS TMPSMBIMU, MEXAY MPSMONW U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM IOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BBIUUCIATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpuueckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJIaralouX HECKOJbKO IIAaroB pPEIIEeHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL IIpUMEPLI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoOAC U

JKHU3HH, pACIIO3HABATDH IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NoTyyeHHbIE 3HAaHUSI HA IIPAKTUKE: aHAJIM3UPOBATh PeajlbHbIe
CUTyallUd M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLEcce IOMCKa
pelLeHus MaTeMaTHYECKH copMyIHpOBaHHON npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha SI3bIKE T€OMETPUH, HCCIEN0BATh
IIOCTPOECHHBIE MOJIEJI C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATHH U
TeopeM, arnrnapara ajareOpsl, pelarh NpaKTHUECKUe 3aJaul, CBA3aHHBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSI CTEpEOMETpUHU. Touka, HpsAMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcMOMAaTHUYECKOM  MOCTPOEHHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W  CKpelmuBaromuecs mpsaMmble. llapamnenbHOCT NpsMBIX H
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajjieibHBIE TpPsSMbIe B  IMPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MNapPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHaIllpaBJICHHBIMU CTOPOHAMHU, VYIrojJl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapannensHOCTh MIIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbBIX
mockocTei. [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYpPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHne CeueHnun

7.3

[lepneHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEpPHEHAMKYISPHbIE TpsSMble B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMOM U TIIOCKOCTH, TEOpEMaA O MPSIMON MEPIEeHUKYIIPHON
IUIOCKOCTU. YTIJIBI B TPOCTPAHCTBE: Yrojl MEXAy IMpsAMOMl M IJIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnengukymnsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MPSIMOM [0
IJIOCKOCTH, MPOEKIUs (PUTYyphl HA IUIOCKOCTh. [lepneHAuKyIIpHOCTh MIOCKOCTEH:
NpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OIpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'paHHUKH, pazBépTKa MHOT'OTpaHHUKA. HpI/ISMaZ N-yrojabHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBI, IPAMAsAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBCPXHOCTDb ITPU3MBI. Hapannenennnez[, l'IpSIMOYTOJ'ILHHﬁ napaJuijiCJICIIUICq
H €ro CBOMCTBA. HI/IpaMI/II[aI N-yrojabHas NMApaMuaa, TpaHu U OCHOBAHUC IMUPaAMUJIbI,
OOKOBast W IOJHAS MOBCPXHOCTh MUPpAMUIBI, TpaBUJIbHAsA U yCC‘-IéHHa}I nupamMmujaa.
ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC

NpaBHJIIbHOTO MHOTOTI'paHHUKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA IHUpaMUla,




IIpaBUJIbHAS TPEYroJibHAs NUpaMUAa U NPaBWIbHBIN TeTpalap, Kyo. Ilpencrasnenne
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHust

MIPHU3MbI U ITUPAMHUIBI

CI/IMMeTpI/IH B IMPOCTpPAHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpﬂMOﬁ,
7.5 IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHuKax

Bblunicnenue 371€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, numaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH W TOJHON NOBEPXHOCTH NPSIMOW TPHU3MBI, IUIOIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH MpPaBWIbHON NHpaMuAbl, TeopemMa O IUIOLAAH

yceuénHoil nupamuabl. [lonstue 06 06béme. O6bEM MUPaMUIBI, TPU3MBI

27 [Tonpo6Hble Tena B mpoctpaHcTBe. COOTHOUICHUS MEKY TUIOLIAASIMU IOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

INPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OFPA30OBATEJLHOI
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHMSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU pELICHHUS 3aj1ady;
ymeHue GOpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpE/IeICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, 0KA3aTelIbCTBO,
pPaBHOCUIIbHBIE (DOPMYIUPOBKY; IPUMEHATH UX; YMEHUE (HOPMYIUPOBATH
oOpaTHOE U TPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH;
1 IPOBOJIUTh JOKa3aTelbHBIE PACCYKACHHMS TMpPU PpEUICHUH 3ajad,
OLIEHMBATh  JIOTMYECKYID  MPABWIBHOCTh  PACCYKACHUH; yMEHUE
ONEPUPOBATh MOHATUSAMU: MHOKECTBO, MOJMHOXECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHUE HCHOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
anmapart Ui OMUCaHUS pealbHBIX MPOIECCOB U SBICHUN U MPU PEIICHUU
3a/a4, B TOM 4YHCIE U3 JAPYruX Y4YeOHbIX TMPEIMETOB; YyMEHHUE

OTIepHpOBATh MOHATUAMM: I'pad, CBA3HBINA rpad, 1epeBo, UKI, rpad Ha




IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Trpadbl pa3IMYHBIMH

crioco0amu; UCHOJIB30BATh Tpadbl IPH PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHSATUSIMHU: HATYPAJIbHOE YUCIIO, IEI0€ YHCIIO,
CTENEHb C IEJIBIM MoKa3aTesieM, KOpeHb HaTypaJIbHOM CTENEeHH, CTEIEHb
C palMOHAJIBHBIM  TIOKa3aTejlieM, CTeNeHb C  JIEHCTBUTEIIbHBIM
mokasareieMm, JiorapudM  UYUCIAa, CHHYC, KOCHHYC W TaHICHC
MPOU3BOJIBHOTO YHUCJA, OCTAaTOK IO MOJIYJIO, PalMOHAJIbHOE YHUCIIO,
HppallMOHAIBHOE  YMCJIO,  MHOXECTBA  HATypalIbHBIX,  IIEJIBIX,
pallMOHANBHBIX, JIEHCTBUTEIBHBIX YHCEN; yMEHHE HCIOJb30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINK OOIMI JeNUTeNh U HauMEHbIIee
o01ee KpaTHOe, anropuT™M EBKIMA NMpU pelIeHny 3a1ad; 3HaKOMCTBO C
pa3IUYHBIMU ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYHCIICHHS;  YMEHHE
BBITIOJTHATh BBIUMCIICHUE 3HAYCHUN W TIPEoOpa3oBaHUs BBIPAKECHUU CO
CTeNeHsIMH U JorapudmMamu, npeodpazoBaHusi APOOHO-PALMOHAIBHBIX
BBIpQKEHUI; YMEHHE OTEPUPOBATH MOHATHSMHU: TOCIIEIOBATEIHHOCTD,
apudmMeTnyecKas nporpeccus, reoMeTpruYecKas mporpeccus,
OCCKOHEYHO yOBIBalOmIass T'€OMETpHYECKas TMPOTPeccus; yMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONEpHpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpshKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAY/b U apTyMEHT KOMIUIEKCHOTO
yycna, ¢opMa 3amuch KOMIUIEKCHBIX 4ucen (FeoMeTphyeckas,
TpUrOHOMETpHUUYecKass U  anreOpanueckas); yYMeTb  IPOU3BOIUTH
apudmernyeckue AEUCTBUA C KOMIUIEKCHBIMU YHCIaMH; MPUBOAMUTH
OpUMEphl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  YHCEN;  OINEpHUpOBaTh
MOHATHSIMU: Matpulia 2x2 u  3X3, onpeneiauTeab  MaTPUIbI,

l"eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTINUTCIIA

YMeHue OIICPHUPOBATH IIOHATUSAMHU: PAIHUOHAJIBHBLIC, HPPALUMOHAJIbHBIC,
IMIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMECTPHUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMBI; YMCHUC OIICPpUPOBATH
MNOHATHUAMU. TOXICCTBO, TOXICCTBCHHOC npeo6pa30BaHI/Ie, YpPaBHCHHUC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHHC pCIIaTb YPaBHCHUA,
HCPAaBCHCTBA W CHUCTCMbI C INOMOHIBIO PA3JIUYHBIX HpI/IéMOB; peuaTrb
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IApaMCTpPOM; IIPHUMCHITH

YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JISI PCHICHUA MATCMATHYCCKUX




3a/1a4 U 3a/1a4 U3 pa3IM4yHbIX 00JacTel HayKH U peallbHOM KHU3HU

YMeHue omnepupoBarh MOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
MEePUOUIHOCTh (DYHKIIUH, OTPAHHMYEHHOCTHh (YHKIIMH, MOHOTOHHOCTH
GyHKIMH, 3KCTpeMyM (YHKIMH, HAanOOJbIIee U HAMMCHbBIIICE 3HAYCHUS
(YHKIIMHM HA TPOMEKYTKE, HETPEPhIBHAS (QYHKIIHSI, aCHMITOTHI Tpaduka
(GyHKIMY, TIepBas U BTOpask MPOU3BOAHAS (PYHKIIMH, TEOMETPHUCCKUN U
¢u3n4YecKuii CMBICT TPOM3BOJHON, MEPBOOOpa3Hasi, OINpeneIEHHBIN
WHTETpaJI, YMEHHUE HAXOJUTh ACHUMITOTHI rpaduka (PyHKIUU; YMEHUE
BBIYUCIISTh  MPOU3BOJHBIE CYMMBI, TIPOU3BEIACHUS, YACTHOTO W
KOMIMO3UIIMU (DYHKIIMI, HAXOIUTh YpaBHEHWE KacaTeNbHOW K Tpauky
(GyHKIMM; YyMEHHE HAaxXOIWUThb MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHI;
YMEHHUE HCIOJb30BaTh TMPOU3BOJHYIO [UIsI HCCIENOBaHUS (DYHKIIHM,
HaxOJUTh HAWOOJIbIIINEe W HAUMEHBIINE 3HA4YCHUs] (YHKIHUHA, CTPOUTH
rpaduku MHOTOYJICHOB C WCIOJIb30BAaHUEM armapara MaTeMaTHYECKOTO
aHajM3a; TMPUMEHSTh TPOU3BOJHYIO JUISI HAXOXICHUS HAWTYUIIeTO
pelieHuss B MPUKIATHBIX, B TOM YHCIE COIHMAIbHO-YKOHOMUYECKUX H
(dbu3uYecKuX 3a7avax; HAXOAUTh TUIOMAIN M 00BEMBI QUTY C TOMOIIBIO
WHTETpaJIa; TPUBOAUTH MPUMEPHl MAaTEMATHYECKOTO MOJCITUPOBAHUS C

noMo1Ibio qudGepeHInanTbHbIX YpaBHEHUH

YMeHne omnepupoBaTh TOHATHSAMU: Tpaduk GyHKIUH, oOpaTHas
GbyHKIUs, KOMIO3UIUS (YHKIWH, JIMHEHHas (yHKIMS, KBaapaTHYHAS
byHKIIHS, paroHagbHas byHKIUA, CTETNeHHas byHK1IHS,
TpUTOHOMETpHUYeckre  (yHKIHMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTelbHAas W Jorapupmuueckas (yHKIUU; YMEHHUE
CTPOUTH TpapUKU H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢uKoB (QYHKIUH, UCIIOIB30BaTh TPAPUKH JUTsl U3yYCHHUS MIPOLIECCOB U
3aBHCHUMOCTEH, TIPU PEIICHUH 33a71a4 U3 JPYruX Y4eOHBIX MPEIMETOB U
3aja4u U3 peajbHOU JKU3HU; BRIpaKaTh (HOpPMyIaMu 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU; HCIOJb30BaTh CBOiicTBa M rpaduku GyHKOUA U
pellieHrsl ypaBHEHUH, HEPABEHCTB M 3a/1a4 ¢ apaMeTpamMu; u300paxarb
Ha KOOPJIWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUH,

HCPAaBCHCTB U UX CUCTCM

YmMmenue peuraTb TEKCTOBBIC 3aJla4yd pPa3HbIX THUIIOB (B TOM 4YHUCJIC Ha
NPOLCHTHI, JOJIM U YaCTHU, HA JIBUKCHHC, pa60Ty, CTOUMOCTb TOBApOB U

yCiIyr, HaJIOTH, 3a1a4r U3 obOmactu YIIpaBJICHUA JIMYHBIMU U CEMEWHBIMH




(uHaHCAMM); COCTABJIATH BBIPAKCHUS, YPaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCIIOBHIO 3aJa4H, HCCIECNOBATH IIOJIyYEHHOE DPELICHUE H
OILICHUBATh MPABAONOAO0HOCTh pE3yIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHble CUTyallUM Ha S3BIKE MATEMAaTHUKH; COCTABJIATH BBIPAKCHUS,
YpPaBHEHUS, HEPaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCIIEJOBATh IIOCTPOEHHBIE MOJEIM C UCIOJb30BAHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHEe apuMeTnyecKkoe, MeauaHa,
HauOoJblllee W  HAauUMEHbIee 3HAYeHHUs, pa3Max, JUCHepcus,
CTaHJApPTHOE OTKJIOHEHHME YHCIOBOrO HaboOpa; yMEHHE W3BJIEKaTh,
WHTEPIPETUPOBATh HH(OpPMAIMIO, TPEACTABICHHYI0 B TaOmuIax, Ha
quarpammax, rpaukax, OTpaskarollylo CBOMCTBA peallbHbIX IIPOLIECCOB U
SIBJICHH; TIPEACTABIISITE HHPOPMAIIUIO C TIOMOIIHIO TAOIHI] U UArpaMM;
WCCIeN0BaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpadu4ecKuXx  METOJIOB W  DIIGKTPOHHBIX  CPEACTB; Trpaduyecku
HCCIIEI0OBAaTh COBMECTHbIE HAOMIOACHHS C TIOMONIbIO JAMarpamMm

paccerBaHus U JUHEUHOW perpeccun

YMeHue omnepupoBaTh MOHSATHUSAMH: CIyYalHBIM ONBIT M CIy4aHOE
COOBITHE, BEPOSITHOCTh CIyYallHOTO COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSATHOCTh C HCIIOJB30BaHUEM TpaUIecKux METOAOB; NPUMEHSTH
(GOpMyYIBI CIIOKEHUS M YMHOXCHHUS BEPOSTHOCTEH, (OpMYITy MOTHON
BeposTHOCTH, hopmyiy beprysum, koMmOuHaTOpHBIE (PAKTHI U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; YMEHHE OIEPHPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYHMHA, pACIPENEIICHUE BEpPOSTHOCTEH,
MaTeMaTHYECKOE OXKHJAHHEe, JUCICPCUS M CTaHIApPTHOE OTKJIOHCHHE
CIIyYailHOW  BEJIMYWHBI, (QYHKIUH pacupeieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTeJIbHOTO M HOPMAJIBHOTO pPAaCHpECIICHUI;
YMEHHUE WCIOJIb30BaTh CBOMCTBA W3YYCHHBIX paCHpeACICHUN IS
pellieHrs 3aJa4; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIUX YHCEN,
METOJIbI BBIOOPOYHBIX HCCIEIOBaHUI; YMEHHE MPHUBOJIUTH MPUMEPHI
NPOSIBIICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSAX; YMEHHE OTIEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETaHWH, YHCIO TMepecTaHoBOK; OuHoMm HploTOHA; ymeHwue
MPUMEHATh KOMOMHATOPHBIC (DAKTHI U PACCYXKICHUS TSl pEeUISHUS 3a1a4;

OLICHMUBAThb BCPOATHOCTHU PCAJIbHBIX CO6BITHI>1; COCTaBJIATH




BEPOSATHOCTHYIO MOJIEIIb U HUHTEPIPETUPOBATD MIOJIyYEHHBIN PE3YIILTAT

YMeHue onepupoBarb IOHATUSMHU: TOYKa, HpsiMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd4, BEIUMYMHA YyIJIA, IUIOCKHHA  YIOJ,
JBYTPaHHBINA yroJi, TPEXTPAaHHBIA yYroJy, CKpEIIMBAIOIIMECS IPsMbIE,
NapaJUIEIbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEH, YroJl
MEXy NPSAMBIMH, YrOJl MEXIY NpSAMONH U IUIOCKOCTBIO, YrOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO0 IUIOCKOCTH, PACCTOSIHUE MEXIY
MPSIMBIMU, PACCTOSTHUE MEXKY IUNIOCKOCTSMH; YMEHUE HUCIIOJIb30BaTh IIPH
pelIeHnH 3a/1a4 U3ydeHHble (AaKThl U TEOPEMbI INIAHUMETPUU; YMEHHUE
OIICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAlOIIEro MHpa; CTPOUTH
MaT€MaTH4EeCKUE MOJEIU C IIOMOLIBI0 T'€OMETPUYECKUX IIOHATHH H

BCJIMYWH, pC€IIaTb CBA3AHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa9n

10

YMeHue onepupoBaTh HNOHATUSIMHU: IIOMAAb (PUTYpBl, 00bEM (PUTYpBI,
MHOTOTPaHHUK, MPaBUJIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOIPAHHUKA,
Ky0, mapajuienenunen, Npu3Ma, OUpaMuia, (urypa M MOBEPXHOCTH
BpallleHus, WINHAP, KOHYC, map, cdepa, miomaas cepsl, IUIONaab
MOBEPXHOCTH MNHUPAaMHJbl, NPU3MBI, KOHYCa, IWINHApA, 00BEM KyoOa,
HIPSIMOYTOJIBHOTO NapajjieNienunesa, MUpaMuabl, MPU3MBbL, IMIMHIADPA,
KOHYyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEYCHUs KOHyca W LMIMHIpA,
napajjie/IbHble OCH WM OCHOBAHMIO, CEUCHME Ilapa, IUIOCKOCTb,
Kacaromasicss chepbl, LUIMHIPA, KOHYCa; YMEHHME CTPOUTh CEUYEHHE
MHOTOI'paHHMKA, U300pakaTh MHOTOI'PAaHHUKH, (UI'Yphl M MOBEPXHOCTU
BPALLEHMS, UX CEYCHMs], B TOM YHUCJIE C IOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHUE NMPUMEHSTh CBOMCTBAa F€OMETPHUECKUX (UTYp, CAMOCTOSATEIBLHO
(opMynUpoBaTh OINpesesIeHUs] U3ydaeMbIX (PUTyp, BBIABUIaTh MMIIOTE3bI
O CBOHCTBaxX M IPU3HAKAX T'€OMETPUYECKUX (PUTyp, 0OOCHOBBIBATH HIIU
ONpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukanuo ¢uryp 1mo
pa3JIMYHBIM TPU3HAKAM, BBINOJIHATH HEOOXOJUMBbIE JONOJIHUTEIbHBIC

MOCTPOEHUS

11

YMeHue omnepupoBaTh TOHATHSAMM: JBM)KEHHE B  IPOCTPAHCTBE,
napaijienbHbli epeHoC, CUMMETPUs Ha IUIOCKOCTH U B NPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHue M0100UsA, MOAO0OHBIE (UTYpBI, yMEHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIIE B MPHUPOJIE,
UCKYCCTBE, aApXUTEKTYpE; HCIOJIb30BATh T'€OMETPUUYECKUE OTHOLICHHS

npu peIICHUMU 3aaay; HaXOAUTb TCOMCTPHYCCKHUC BCIUYHUHbBI (,Z[J'II/IHa,




yroj, IUIOMAAb, OOBEM) MpH pPEUICHHH 3aJad W3 JAPYTHX y4eOHBIX
MPEIMETOB U U3 PEaJbHOMN JKM3HU; YMEHHE BBIUYUCIATH T€OMETPHUECKHUE
BEIMYUHBI (IJIMHA, Yroj, IUIOMAab, OO0BEM, IUIONMIAAb TOBEPXHOCTH),
UCTIONB3YSl M3yYeHHbIE (OPMYJIBl M METOJbI, B TOM 4YHCJE: IUIOIAIb
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAab Chepsl;
00bEéM Ky0a, MPSMOYTrOJIBHOTO TapajuIelieNuIlea, MTUPAMHIbI, TIPH3MBI,
IWIHHIPA, KOHYCa, IIapa; YMEHHE HaXOJHWTh OTHOIIECHHE OO0BEMOB

M0I00HBIX UTYp

12

YMeHue onepupoBaTh MOHITHIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPJAMHAT,
BEKTOP, KOOPAMHATHI TOYKHU, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOpa Ha 4YHCIO, pa3loXeHHEe BEeKTopa Mo 0asucy,
CKaJSIpHOE TIPOM3BE/IEHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEeXay
BEKTOPAMH; YMEHHE HCITOJIh30BaTh BEKTOPHBIA M KOOPAUHATHBIA METO]I
JUTSL  PEIICHUS] TEeOMETPHYECKMX 3amad W 3a7ad  JAPYruX ydeOHBIX

MpEAMETOB

13

YMeHne BbIOMpaTh TMOAXOMSIIMN METON JUIsl PEHICHUS 3a/lavy;
MOHMMAaHHEe 3HAYMMOCTH MaTeMaTUKW B HW3YYEHUU TMPUPOITHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUN; YyMEHHE pacrno3HaBaTh
MPOSIBJIEHWE 3aKOHOB MaTeMaTHKH B HCKYCCTBE, YMEHHE MPHUBOAUTH
NpUMEPHl  MATEMATUYECKUX OTKPBITUH POCCUHUCKOM W  MHPOBOH

MaTeMaTH4eCKOM HayKHu




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna 1 BEIYUCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky qenMMOCTH HEIbIX YUCE

19 Pammonaneupie  uynciaa. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TIPOIEHTHI,
' OECKOHEYHBIC MTEPHOMICCKHUE TPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOW cTeneHu. JlefcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYpATbHOU CTETICHH

14 Crenens ¢ 1enbM nokasaresneM. CTEneHb ¢ paluOHAIBHBIM IToKa3areneM. CBoicTBa
' CTCTICHH

L5 CHHyC, KOCHHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHble 4uciaa. ApudMeTHYECKHE Omepalud C  JACHCTBUTEIbLHBIMHU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCIIEHUS, PAaBUIa OKPYTJICHUS, MPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBaHue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 WppanmonansHbie ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JorapuMUIecKre YpaBHEHUS

2.5 Lenble u ApoOGHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH ypaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu




211

Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb

3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. ['paduk dysxmum. B3zaumHo oOpaTHbIC
. ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue GyHKIIH
OOnacte ompeneneHuss W MHOXKeCTBO 3HaueHWd ¢yHkumu. Hymm ¢dysxmmm.
3 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' Makcumymbl 1 MHHAMYMBI (GyHKOuu. Haumbousbliee u HaWMeHbIEe 3HAYCHUE
(YHKIIMM Ha IPOMEKYTKE
23 CreneHHass (yHKIMS C HaTypaJbHBIM M II€JBIM TOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHs N-0if creneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. Acumnrorel rpapukoB ¢yHkumid. CpoiictBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApubdmMernueckas ¥ TeOMeTpUUecKas nmporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Hauana maTematudeckoro ananusa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre NPOU3BOAHON K MCCIEJOBAHHIO (DYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNblIero U HaMMEHbLIEro 3HaYeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaliuy HaJl MHOKecTBaMu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE




73 MHoOrorpaHHUKH
7.4 Tena u NOBEpPXHOCTH BPALLEHUS
7.5 KoopauHnaTel 1 BEKTOPBI
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ypoBeHs : 10 kiace : meroanueckoe nmocoodue / E. B. bytko, A. I'. Mep3nsk, B. b. [Tononckwuii,
M. C. dxup. — M. : Benrtana-I'pad

I'eomerpus. Kontponbubie padotel. 10-11 kmaccesl : yue0. mocobue st 061eoOpa3oBar.
opranu3anuii : 6a3oBsiif ypoBeHs / M.A. Nuenckas. — M. IIpocsemenue, 2020.

I'eomerpus. CamocTostensHble paboThl. 11 kimace : yuae0. mocobue st oOreoOpa3oBar.
opranusanuii : 6a3oBsiif ypoBeHs / M.A. Nuenckas. — M. IIpocsemenue, 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

http://www.mon.gov.ru

http://www.school.edu.ru

http://www.ndce.edu.ru

http://www.math.1september.ru

https://resh.edu.ru/

https://uchi.ru/

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

http://www.math.ru


http://school-collection.edu.ru/
http://www.mon.gov.ru/
http://www.school.edu.ru/
http://www.ndce.edu.ru/
http://www.math.1september.ru/
https://resh.edu.ru/
https://uchi.ru/
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