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IHHOACHUTEJIbHAA 3AIIUCKA

PaGouass mporpamma yuebHoro kypca «l'eomerpusi» 0a30BOrO YpOBHS st
obydatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaqbHOTO TrOCYAapCTBEHHOTO
00pa3oBaTENBFHOIO CTaHIAapTa CpeaHero oO0miero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHUH, MPEIBSBISIEMBIX K MAaTEeMaTHYECKOMY OOpA30BaHHIO, W TPaIUIHA
poccuiickoro oopazoBanus. Peanuzamus nporpaMmbl 00€CIIeUnBaeT OBJIACHHE KIFOUEBBIMU
KOMIICTCHIUAMU, COCTAaBJIAHOIIIUMHA OCHOBY JJIA CaMOpa3BUTUA u HCIIPCPBIBHOT'O
00pa3oBaHUsl, [EIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M MO3HABATEIBHOTO PAa3BUTHUS
JMYHOCTU 00YYarOIIuXCsl.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydueOHOro Kypca reoMeTpUM Ha YPOBHE CpeIHEro oOmiero odpazoBaHUs
00yCJIOBJI€Ha MPAKTHYECKOW 3HAYMMOCTBIO METAlpEAMETHBIX M TPEJAMETHBIX pe3yJbTaTOB
o0y4eHHs TEOMETPUHM B  HANPABICHWH JIMYHOCTHOTO  pa3BUTHI  OOYyYarOIIUXCH,
dbopmupoBanusi (HYHKIMOHABHOM MaTEeMAaTUYECKON TPaMOTHOCTH, HW3YYEHHS APYTUX
y4eOHBIX TUCHUIUIMH. PazButre y 00y4aromuxcsi NpaBUiIbHBIX MPEACTABICHUIN O CYIIHOCTH
U MPOUCXOXKJICHUHN T'€OMETPUUYECKUX a0CTpaKLUi, COOTHOIIEHUN PEaJbHOIO U HJI€aIbHOIO,
XapakTepe OTPAKEHHUsI MAaTEMATHYECKOW HAyKOH SIBJICHUMM M IIPOLIECCOB PEAIBHOIO MHPA,
MECTe F'eOMETPUU B CHUCTEME HayK M POJM MAaTeMaTH4YEeCKOrO0 MOJEITUPOBaHUS B HAyYHOM
MO3HAHUM M B TPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yYaluxcs, a TaKkKe KauecTB MBIIUIEHUS, HEOOXOIUMBIX IS ajJalTallid B COBPEMEHHOM
oOmiecTBe.

I'eomerpust sBiseTCS OJHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHEr0 OOIIEro
o0pa3oBaHMsl, TaK Kak 00ecreyrBaeT BO3MOKHOCTh U3yU€HHs KaK JUCLUUIIMH €CTECTBEHHO-
Hay4YHOW HAIPABICHHOCTH, TAK U TYMaHUTApPHOM.

Jlornueckoe MbIuieHue, GopMUpPyeMOe MPU U3YyUYEHUHU OO0YUYaIOIIMMHUCS MOHSATUHHBIX
OCHOB T'€OMETPUM U IOCTPOCHHMM LETMOYKM JIOTHYECKHX YTBEPKIEHUH B XOJE PpELICHHUS
TrE€OMETPUUYECKUX 3a7ad, YMEHHME BBIABUIATh W ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
WCIOJIb3YIOTCA IPU PEIIEHUH 3a7jad €CTECTBEHHO-HAYyYHOro LMKJIA, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATbCA B IMPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO POJb BO BCEX
o0yacTsX JesITeIbHOCTH uyesioBeka. OpHeHTalus 4eaoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOMMOE YCJIOBHE €T0 COIMAIIBHOTO OBITHS, (JopMa OTPAKEHUsI OKPYKAIOIIETO MHUpAa,
YCIIOBUE YCHEIIHOTO IMO3HAHUS W AaKTHUBHOIO TpeoOpa3oBaHUSl JEHCTBUTEIBHOCTH.
OmnepupoBaHue NPOCTPAHCTBEHHBIMH OOpa3aMu OOBEAMHSET pas3Hble BUIBl Y4eOHOH U
TPY/ZOBOW JEATEIBHOCTH, SBJISIETCS OAHUM M3 MPO(PECCHOHATBLHO BaXKHBIX KaYE€CTB, IO3TOMY
aKkTyaJlbHa 3a/adya (OpMHUpPOBaHUS y OOYyYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B IOJATOTOBKE K
MIPAKTUYECKON JAESITEIHOCTH IO MHOTUM HAIPABJICHUSIM.

Ilenp ocBoeHHst mporpammbl yuebHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
oOydeHus: — oOmieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYAIONIUXCS depes
o0ecrieueHne  BO3MOXKHOCTH  MPHOOpETEHUST UM HCIHOJIb30BAHUSA  CHUCTEMAaTHYECKUX



reOMETPUUECKUX 3HAHUM U JelcTBUH, celU(PUUHBIX T€OMETPUU, BO3MOKHOCTH YCHEIIHOTO
IPOAOIDKEHUsT 00pa3oBaHMs 10 CHELUAIBHOCTSM, HE CBSI3aHHBIM C IPUKIAJHBIM
UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reomeTrpuu Ha 0a30BOM ypOBHE NpeAHA3HAYEHA Ui OOYYarOLIMXCS
CpeAHEel IIKOJIbl, HE HCHBITHIBABLIIMX 3HAYUTEIbHBIX 3aTPyJHEHUH Ha ypOBHE OCHOBHOI'O
obmero oopa3oBanus. Takum 0Opa3om, oOydaromrecs Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0Imye MareMaTu4ecKue yMEHUs, CBSA3aHHBIC CO CHEHU(PHUKON IeOMETpUu U HeoOXOIUMbIe
IUI KU3HH B COBpPEMEHHOM oOimecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHThb
reomMeTpuro Oosiee IIyOOKO, €ClIM B JajbHEWIIEM BO3HUKHET HEO0OXOAMMOCTb B
IeOMETPHUECKUX 3HAHUSAX B IPOPECCUOHATBHOMN eSTEIbHOCTH.

JlocTukeHre  LeId  OCBOEHHS  MpOrpamMmbl  OOECIIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIMX 3aad. [IpHOpHTETHBIMH 3amadaMu OCBOEHHUsI Kypca «l'eomerpum» Ha
6azoBoM ypoBHe B 10—11 kaccax sSBIsIOTCS:

e (opMHUpOBaHME NPEACTABICHUS O I'€OMETPHUM KaK 4YaCTU MHUPOBOU KYJIBTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPY KAIOLIUM MUPOM;

e (opMHUpOBaHHME TPEACTABICHUS O MHOTOTPAHHMKAX M TeJNax BpaIIEHUS Kak O
BOKHEHUIIMX MaTeMaTHUECKUX MOJENSIX, IO3BOJSIIOIIMX ONUCHIBATh M M3y4aTb
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHUpOBaHHE YMEHHs PACIO3HABATH HA YEPTEkKAX, MOJIEIAX U B PEATbHOM MHPE
MHOTOTPaHHUKH U TeJla BPaIICHUS;

e OBJQJCHHWE METOJAMH peIICHUS 337ad Ha TMOCTPOCHHS Ha HW300paKCHUIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHATHUSMH O MHOTOTPaHHHKaX
W TeJax BPAIICHUS M UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIQJICHUE AITOPUTMAMHU pEIIEHUS OCHOBHBIX THIIOB 3ajad; (OPMHPOBAHUE
YMEHHUsSI TPOBOJHUTH HECJOXKHBIE JIOKAa3aTelIbHBIE PACCYXKICHUS B XOZIE PEUICHHUS
CTepEOMETPUYECKHUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® Da3BUTHE MWHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH oOydwaromuxcs,
MO3HABATEIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX  YMEHHH, KPUTHYHOCTHU
MBILICHUS;

e (opmupoBanue (QPyHKIIMOHAIEHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHN: YMEHUE
pacrio3HaBaTh ~ MPOSIBJICHHUS  TEOMETPHYECKUX  IMOHATHH,  OOBEKTOB W
3aKOHOMEPHOCTEH B PEaJbHBIX XU3HCHHBIX CHUTYalHAX W MPH H3YYCHUH JAPYTHX
y4eOHBIX  MpPEIMETOB, TPOSBIEHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
¢dbopMyIHpoBaTh UX Ha S3bIKE T€OMETPUU M CO3/1aBaTh I'€OMETPUUYECKHE MOJEIH,
MPUMEHSTh OCBOCHHBIM T€OMETPHYECKHH ammapar Ui pemeHHsl TMPaKTHKO-
OPHECHTUPOBAHHBIX  3aJ[ad, WHTEPIPETUPOBATh MW  OICHUBATH  IIOJyYCHHBIC
pe3yabTaThl.

OTnuuuTeNbHOM  OCOOEHHOCTBIO  MPOrpaMMbl  SIBISIETCS  BKJIIOUYEHHE B KYpC
CTEpEOMETPUH B Hadaje ero H3y4eHHs 3ajad, pelaeMbIX Ha YPOBHE HHTYHTHBHOTO
MO3HAHWS, W OINpeneN€éHHBIM 00pa3oM OpraHW3oBaHHas paboTa HAL HUMH, YTO
CTIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYIHPYET
MPOTeKaHWE UHTYUTHUBHBIX MPOLIECCOB, MOTUBHUPYET K AaJbHEHUIIEMY U3YUCHHUIO IPEIMETA.



[Ipennourenue oTnaércs HarIsIHO-KOHCTPYKTHBHOMY METOLy OOy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEIMETHO-IPAKTUYECKON
NESATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy YyalluxXcsi B Kypce
CTEpPEOMETPUU TMPOBOJUTCS 3a CUYET pEIICHUs 3aJad Ha CO3/laHuE€ MPOCTPAHCTBEHHBIX
0o0pa3oB M 3ajJad Ha OIEpPUPOBaHME NPOCTPAHCTBEHHbIMH oOpasamu. Co3ganue obOpasza
IIPOBOJIUTCSI C OIIOPOM Ha HAIJISIIHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUCHMS
OT HarJIsiJHOCTU, MBICJIEHHOI'O U3MEHEHUS €TI0 UCXOIHOIO COJAEPKAHUS.

OcHoBHblE copaepxkarenpHble JHMHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHuKN», «IIpsiMble U MJIOCKOCTH B IPOCTpaHCTBE», «Tena BparieHus», «BekTopsl
U KOOpAMHATHI B NpocTpaHCTBe». DopMupoBaHHe JIOTHYECKUX YMEHUH pacnpezaensercs He
TOJIBKO I10 COZIEpKATEIbHBIM JIMHUAM, HO U 110 roJilaM 00y4YeHHs Ha YPOBHE CPEIHETO OOLIETOo
o0Opa3oBaHMUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS
paOoueil mporpammbl, pacnpeAeiaéHHbIM [0 rojaM oOydeHHUs, CTPYKTYpUPOBAaHO TAaKUM
o0pa3om, 4TOOBI OBIIA/JICHUE TEOMETPUUYECKHMMH MOHATHUSMH M HABBIKAMH OCYIIECTBIISIIOCH
MOCTIEIOBATENBHO U MOCTYIMATEIBHO, C COOMIOACHNEM MPUHIUIIA MPEEMCTBEHHOCTH, YTOOBI
HOBbIE€ 3HAHMSA BKIIOYAJIMCh B OOIIyI0 CHCTEMY TI€OMETPHUYECKUX IPEICTaBICHUN
o0yyaroluxcs, paciupsis 1 yriyosss e€, o0pasys IpOYHbIe MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usydenne reomerpuu orBoautcs 2 yaca B Hefenmo B 10 kimacce u 1 yac B Heento B
11 kiacce, Bcero 3a aBa roja o0ydenus - 102 y4eOHBIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TOHATHUS CTEPEOMETpUU. Touka, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX.

B3anmMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, MTapalIeIbHbIE
U cKpewmuBawluecs npsmsle. [lapainenbHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJibHbIE MPSIMBbIE B MPOCTPAHCTBE; MApaLIEIbHOCTh TPEX MPSAMBIX; MMAPAIIEIBHOCTh
NpsIMOW M IUIOCKOCTH. YTJIbl C COHANpPAaBICHHBIMU CTOPOHAMH; YIOJ MEXIy HpsIMbIMU B
npoctpanctBe. [lapamienbHOCTh  IUIOCKOCTEH: MapajuieibHble IUIOCKOCTH; CBOMCTBA
napajuienbHbIX IIockocTeil. [lpocrteiiue mpocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpa’ap, Ky0, napajienenunen; NocCTpoeHUe CEYeHUM.

[lepneHIUKYISIPHOCTh MNPSAMOM M IJIOCKOCTU: NEPIEHIUKYJSApHbIE MpsIMble B
MIPOCTPAHCTBE, NpPsIMble NapajUieibHble W MEPIEHIUKYJSPHbIE K IUIOCKOCTH, MPHU3HAK
NEePHNEHAUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOM NepIEeHIUKYJIIPHOU
IJIOCKOCTHU. YTJIbI B IIPOCTPAHCTBE: YroJl MEXJy MPSAMOM U IUIOCKOCTHIO; IBYTPaHHBIN yrod,
JIMHENHBIN yroJl AByTpaHHOro yria. [lepneHauKysp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHHE OT MPSAMON A0 IUIOCKOCTH, MPOEKIus (Uryphl Ha IUIOCKOCTb.
IlepneHIUKYISIPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYJSIPHOCTH [JBYX IIJIOCKOCTEH.
Teopema o TpEX NeprneHANKYJIApaAX.

MHOrorpaHHUKH

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: N-yrosbHas Nnpu3Ma;
IpaHu U OCHOBAHUS MPU3MBL; IpsIMasi U HAKJIOHHAs IPU3MBbL; OOKOBas U MOJIHAsI TOBEPXHOCTh
npusMel. [lapannenenunesn, npsiMOYTOJIbHBIN Napajulesenunen u ero cBoiicrsa. [lupamuna:
N-yrojibHas NMHUpaMuja, TPaHW U OCHOBAHUE NHUpPAMHJIbI; OOKOBas M MOJHAs MOBEPXHOCTh
NUpaMUJbl; TPABWIbHAs W YCEUEHHAs MNUpaMUJa. OJIEMEHThl MPU3Mbl M TMHPAMHUJIBIL.
[IpaBuiibHBIE MHOTOTPAHHUKHU: MOHITHE MPABIWIIBHOIO MHOTOTPAHHUKA; MIPaBUJIbHAS MTPU3Ma
U TpaBUJIbHAs NMUpPaMMJIA; MpaBUIbHASL TPEyroibHAas MUpaMUJa U MPaBUIbHBIA TETpadJp;
Ky0. IlpesncraBieHue o0 MPaBUIBHBIX MHOTOIPaHHMKAX: OKTa’p, IOJAEKadAp U HMKOCAIP.
Ceuenus npu3Mbl U MIUPaAMUBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, NMPSMOM, MIIOCKOCTH.
DneMeHThl CUMMETPHUH B MHUpaMuax, napaienenurnenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbluncnenue »5eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. [limomans
OOKOBOW IMOBEPXHOCTH W IOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IJIOMIAh OCHOBAHHIA,
TeopemMa O OOKOBOM TOBEPXHOCTH MPsSMOW Mpu3Mbl. [lnomans OOKOBOM TOBEPXHOCTH U
MOBEPXHOCTHU MPaBUWJIBHON MUPaMU[IbI, TEOpEMA O IUIOIAaN yceu€HHON nupaMuibl. [lonsTue
00 00béMe. OOBEM MUpaMU/Ibl, TPU3MBIL.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOIAASIMUA TTOBEPXHOCTEH,
o0BEMamMu MOAOOHBIX TEI.



11 KJIACC

Tena Bpamenus

[unmuuapudeckass MOBEPXHOCTh, OOpa3yrollue MWIMHAPUYECKOW MOBEPXHOCTH, OCh
UWIMHIPUYECKONH moBepXHOCTH. Llunuunap: ocHoBanusi © = OOKOBas IOBEPXHOCTH,
o0pa3yrolas U 0Cb; IJI0LAAb OOKOBOW U MOJTHOW MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 00pa3yloniye KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIHMHA
KOHUYecKol noBepxHocTu. KoHyc: ocHOBaHME W BepllMHa, 00pasyolias U OCbh; IUIOIIA/b
OOKOBOH U TOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliue U BbICOTA; OCHOBAHUS U
O0KOBas MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, JHaMeTp; IUIOMAas MOBEpXHOCTH chepsl. Bzaumuoe
pacrionioskeHue chepbl U IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe; miomaas chepsl.

N3o06paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka nMIuHApa U KOHyca.

KoMOuHamu ten BpailieHuss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIICHUSI.

[Tonstne 006 00BEMe. OcHOBHBIC CBOHCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapaienenumnena u cieactsus u3 He€. O0béM nminnHapa, kKonyca. O0bEM
mapa ¥ miomazib cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXAY IUIOIAJsIMU ITOBEPXHOCTEH,
o0BEMaMu MOAOOHBIX TEII.

Ceuenust umnuHapa (mapamiebHO M MEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/IIee Yepe3 BEPIINHY ), CEUSHUS [apa.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

Bektop Ha miockoctd M B mpoctpaHcTBe. ClokeHHME M BBIYMTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. Pa3znokeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpaBuno mapamienenunena. Pemenne 3aaau, CBA3aHHBIX C IPUMEHEHUEM IPaBUJl I€UCTBUI
¢ BekTopaMu. [IpsmMoyronbHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopanHatel BeKTopa.
[Ipocreitmue 3amaun B KOOpAUHATAX. YTOJI MEXKIY BeKkTopamu. CKalsipHOE MPOU3BEICHHE
BEKTOpPOB. BhIUKCIIEHHE YITIOB MEXAY MPSAMBIMU U TUIOCKOCTSIMHU. KoopAMHATHO-BEKTOPHBIN
METO/ NPU PEIICHUU T€OMETPUUECKUX 3aad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS ITPOrpaMMbl yueOHOTO npeameTra «MaTemaTukay
XapaKkTepU3YIOTCS:

I'pa:knanckoe BocnnuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3MIMKA OOYydYaIomerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOrOo OOIIECTBA, NPEICTABICHUEM O MAaTeMaTHYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SIBJICHHH, MPOIEAYpP T'PaKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICHCTBOBATh C COIUAIBHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAUCHUEM.

IMaTpuoTHYeCKOe BOCIMTAHME:

c(OPMUPOBAHHOCTHIO POCCUHCKON TPaKTAHCKOW HMJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUUCKOM MaTeMaTHUKHU, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHHUSIM POCCUMCKHUX MATEMaTUKOB W POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, K
WCIOJIb30BAHUIO STUX JOCTUKEHHUM B IPYTHX HayKaxX, TEXHOJOTHUAX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; c(HOpMUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, HSTHYECKOTO TOBEICHMS, CBSI3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKHU U JIEATEIbHOCThIO YUEHOTO; OCO3HAHUEM JIMYHOIO BKJIaJa
B ITIOCTPOCHUE YCTONYMBOTO OYYIIETO.

IcTeTHYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas OCTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEeHUH; BOCIPUUMUYHBOCTHIO K
MaTeMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTBI0 YMEHHsI TPUMEHITh MaTeMaTHYECKHE 3HAHHWS B HMHTEpecax
3JI0pOBOTO U 0E30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO
(3mopoBoe UTaHKe, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIbIXA, peryisapHas Gusndeckas
AKTUBHOCTb ), (U3UYECKOTO  COBEPIICHCTBOBAHUS, TMPU  3AHATUSAX  CIIOPTHBHO-
03/I0POBUTETLHOM JICSITEIbHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYly, OCO3HAHHWEM LIEHHOCTH TPYAOTIOOUS; HHTEPECOM K pa3TuIHBIM
chepam TpodeCCHOHANBHOM  JESATENbHOCTH, CBSI3aHHBIM €  MaTeMaTHKOM u  eé
MPUIOKEHUSAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mnpodeccun u
pean30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIaHBl; TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTHYeCKoOMy O0Opa30oBaHUI0 M CaMOOOpPa30BaHWIO Ha TMPOTSHKEHUH BCEU KHU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PENICHWU MPAKTHUYECKUX 3aJad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH.

IKoJ0ruYecKoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKONW KYIbTYphl, TOHUMAHUEM BIIMSHUS COLIMATBHO-
SKOHOMUYECKHUX TPOIIECCOB HAa COCTOSIHUE MPHUPOAHOW M COIMATIBLHOM Cpebl, OCO3HAHUEM
I00ANBHOTO  XapaKTepa dSKOJOTHMYECKHX MpoOJieM; OpHUEHTallue Ha TNpPUMEHEHHE



MaTeMaTH4eCKUX 3HAHMH JUIA pEeIIeHHs 3agad B OOJIACTH  OKpYXKAIOLIeH Cpensl,
TUTAHUPOBAHMSI IOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX ITOCIIECTBUI U1l OKPYKAIOIIEH Cpe/bl.

LleHHOCTH HAYYHOTO MO3HAHMA:

chopMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAyKH W OOLIECTBEHHOW NPAKTHKH, MMOHMMaHMEM MaTeMaTH4YeCKOM HayKH Kak
cepbl UYeIIOBEYECKOH MESTENbHOCTH, ITANOB € pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS
OUBUIN3aAIUM, OBJIAACHUCM S3BIKOM MAaTCMaTUKH H MaTeMaTHUYeCKOMN Ky.HBTypOI\/JI KakK
CPEIICTBOM TIO3HAHHS MUPA; TOTOBHOCTBIO OCYIIECTBISTH MPOSKTHYIO M HCCIICI0BATEIBCKYHO
AEATeIbHOCTh MHIUBHIyalbHO U B TPYTIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeameTHble  pe3ylbTaThl  OCBOCHHS  IpOrpaMMbl  y4eOHOTO  IpeamMera
«MaremaTiKa» XapaKTepU3YIOTCS OBIAJCHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU
OelcmeusmMy,  YHUBEPCATbHOIMU — KOMMYHUKAMUBHLIMU — OelCMEUAMU,  VHUBEPCANIbHbIMU
Ppe2yIamueHbiMU 0eUCmeUsIMu.

1) Vuueepcanvnvie nosnasamenwvuvle Oeticmeus, obecnedusaom @GopmMuposanue
0a308bIX KOCHUMUBHBIX — NPOYEcco8 o0yuarwuxcs (0ceoeHue Memooo8 HO3HAHU
OKpYHCaoOuwieco Mupa, NnpUMeHeHue JNO0SUHECKUX, UCCIe008ameNbCKUX Onepayuil, yMeHuu
pabomamb ¢ ungopmayueii).

Ba3zoBble Jloruyeckue aeiicTBUs:

e BBUBIATL M XapaKTepU30BaThb CYLIECTBEHHBIE IIPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TMOHATUH, OTHOIIEHWH  MeXAy TMOHATUAMHU;  (OPMYIHUPOBATH
OIpeJieNIeHUs] IOHATHUH; YCTaHAaBIMBAaTh CYIIECTBEHHBIN MPU3HAK KiacCcH(UKaluy,
OCHOBaHUS JJ1s1 0000IIEHUS U CPaBHEHUS], KPUTEPUH POBOJIUMOTO aHAIN3a;

® BOCHPHHHMMATH, (POPMYJIHUPOBATh U MPEOOPA3OBBIBATH CYXKIACHMS: YTBEPAUTEIbHBIE
U OTpUIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIBIATH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBS3U M IIPOTUBOPEUUS B
(dakTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSX; MpeasiaraTb KPUTEPUH IS
BBISIBJICHMSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

e JeNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX U
MHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHNH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITEJIBHO JIOKa3aTe€IbCTBA MAaTEMATHUUECKUX YTBEPXKIACHUU
(mpsiMBIE U OT MPOTHUBHOTO), BEICTPANBATh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYK/IEHUS U BHIBO/IBI;

e BbIOMpaATh crOoc0o0 pelmieHus yueOHOM 3ajaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbBIOMpaTh Hambojee MOAXONAUIMM ¢ Yy4€TOM CaMOCTOATEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue NeHCTBHA:

® CIOJIB30BATh BONPOCHl KaK HCCIIEIOBATEIbCKMM MHCTPYMEHT IO3HAHUS;
dopmynHrpoBaTh  BOMNPOCHI,  (PUKCHUpYIOLIME  MPOTHBOpEeuYHe,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH THIIOTE3Y, ApryMEHTHPOBAThb
CBOIO TMO3UIINI0, MHEHHUE;



IPOBOANUTH CAMOCTOSATENIFHO CIUIAHUPOBAHHBIA HKCIIEPUMEHT, HCCIECJOBAaHHE I10
YCTAQHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBIEHHs, Mpolecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEXy 00bEKTaMH, SIBICHUSMH, IPOLIECCAMH;
CaMOCTOSITENTbHO  (popMyNIMpoBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3yjbTaTaM
OPOBEAEHHOTO  HAONIOACHUS,  HCCICIOBAaHMS, OIEHUBATH  JIOCTOBEPHOCTD
MOJIyYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000IICHNH;

MPOTHO3UPOBATh  BO3MOXKHOE pa3BUTHE IMIpolecca, a TakKe BBIIBUTATh
MIPETIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undopmanueii:

2)

BBISBJIATH JeUIUTHI MH(POpMALIMU, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETAa Ha BOMPOC
U JUIsl peLIEHUs 3a/1a4u;
BbIOMpaTh WHGOPMALIMIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAIH3UPOBATH,
CHUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUAOB U (HopM
MPEACTABICHUS;
CTPYKTYpHUPOBaTh HWH(POPMALIMIO, TPEICTABIATh €€ B Ppa3auuHBIX (opMax,
WUTIOCTPUPOBATH TpaUUecKH;
OLICHHMBATh HAJEKHOCTh MHPOpPMAIMU IO CAMOCTOSITENIbHO C(HOPMYJINPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvhvie KOMMYHUKAMUGHbIE oeticmausl, obecneuusarom

CqupMupOgaHHOCI’I’Zb COUUAJIbHbIX HABbLIKO6 O6yllaIOU/ﬂ/l.XC}l.
O01menue:

BOCIPUHUMATh M (POPMYIHpPOBaTH CY)KJIEHUS B COOTBETCTBUU C YCJIOBUAMU U
LEJIIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHsI B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb IOACHEHMS II0 XOAY PpEIICHHs 3aJauu,
KOMMEHTHPOBATH MOJyYECHHBIN PE3yJIbTAT;

B XoAe OOCYXIEeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY O0OCYXIaeMOH TeMBl,
MpoOJieMbl, pelIaeMoil 3ajJaud, BbICKA3bIBaTh WJAEH, HAIEJIEHHbIE Ha IOMCK
pELICHUs; COIOCTaBIATh CBOM CYXKICHHS C CYXACHUSAMU JPYTHX YYacCTHUKOB
Juajora, OOHapyKUBaTh paziIMuue U CXOJCTBO IO3UIMI; B KOpPpeKTHOH Qopme
(GbopMyIMpoBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAThl PEIICHHs 3a7a4d, DSKCIEPUMEHTA, HCCICI0BaHUsA,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (opmar BBHICTYIUIEHMS € Y4Y€TOM 3aaay
Mpe3eHTalM1 U 0OCOOEHHOCTEN ayAUTOPUH.

CoTpyannuecTBo:

MMOHUMATh W MCIIOJ30BATh MPEUMYIIECTBA KOMAHJIHON U MHAUBUAYAIBHON pabOThI
MpH pelIeHuu Y4eOHBIX 3aJay; NPUHUMATh LeJdh COBMECTHOW JeATeIbHOCTH,
IJITAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pa0OOThI, pacmlpeneisTh BUILI padoT,
JIOTOBAPUBATHCS, OOCYXKJIaTh TPOIECC U pe3ydabTaT paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNMoOBBIX (opmax paboTel (00cykneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE); BBITIOIHATH CBOIO YaCTh Pa0OTHI M KOOPAHMHHUPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMH KOMaH/Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIAJa



B OOmHMHA MNPOAYKT TO KpUTEpHUsM, CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aHMO/ICICTBHUA.
3) Vuusepcanvuvie pezynamuenwvle Oeiicmeusi, obecneuugaiom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranmszaums:

®  COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a7a4u, BEIOUPATh CIIOCO0 pelieHHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB  COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BApHAHTHI PEUICHHM ¢ yu€TOM HOBOM HH(OpMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH I[O3HABATEIBHON pPEQIICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHCTBUI W MBICIUTENBHBIX IMPOIECCOB, UX PE3yNbTATOB; BIAAETh CIIOCOOAMU
CaMOTPOBEPKH, CAMOKOHTPOJISI TPOIEcca M pe3yJibTaTa PEIICHUs] MaTeMaTHYECKOM
3a/1a4u;

® I[peABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpU pEIICHUU 3a7auH,
BHOCHUTH KOPPEKTUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJCHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pE3yJIbTaTa LETU U YCIOBUSM, OOBSICHATH MPUUYUHBI
JOCTUKEHHSI UM HEJOCTHIKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HaXOIUTh OIIMOKY,
JaBaTh OLEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBaTh NOHATUSAMH: TOUKA, MPsMasi, MIIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPUM M  CIEJICTBUS W3 HUX TMPH pPELICHUU
TeOMETPHUECKUX 3a]1ad.

OnepupoBaTh TOHATHSAMH: MAPAVICIBHOCTh M MEPIEHAUKYISIPHOCTh MPSIMBIX |
IIJIOCKOCTEM.

KnaccugunupoBaTb B3aMMHOE PAacHOI0KEHHUE NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JBYTPAaHHBIM YToJI, TpaHH JBYTPaHHOTO yria, pedpo
JBYTPAaHHOTO YTJIa; JIMHEHHBIN yTroJI ABYTPAaHHOTO YIJIa; TpaayCHas Mepa JBYTPaHHOTO yTia.

OnepupoBaTh NOHATHSIMU: MHOTOTPaHHUK, BBITYKIIBIA U HEBBIMYKJIbIH MHOTOTPAaHHUK,
3JIEMEHTBI MHOTOTPAHHUKA, TPaBUJILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh ~ OCHOBHBIE  BHJBI ~ MHOTOTPAaHHUKOB  (MMUpaMuaa;  TpU3Ma,
MPSIMOYTOJIbHBIN Mapajieenumnen, Kyo0).

KnaccupunupoBaTb MHOTOTpaHHUKHM, BBIOMpAasi OCHOBAaHUS JUId KJIACCHU(HUKAIMU
(BBIYKJIBIE M HEBBIMYKJIbIE MHOTOIPAaHHHMKH; MpPAaBUIIbHbIE MHOTOTPAHHUKHU; TPSMBIE U
HAKJIOHHBIE IPU3MBI, TTApAJIICITICTIHIICBI ).

OmnepupoBaTh MOHATUSIMH: CEKYINAs TNIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHUH, UCTIONB3YS METO]I CIIE/IOB.

CTpouTh Cce4YeHHsT MHOTOIPAaHHHKOB METOJOM CJI€JIOB, BBINOJHATH (BBIHOCHBIE)
TUTOCKHUE YEPTEXKN U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYD: BHI CBEpXY, COOKY, CHU3Y.



Pemrate 3amaunm Ha HAxXO0XJICHUE TEOMETPHUECKUX BEIMYHMH 10 00pa3laM WIu
QITOPUTMaM, TPUMEHSS M3BECTHBIC AHATMTUYCCKHE METOIbl NMPH PEUICHUH CTaHIapTHBIX
MaTEeMaTHYECKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXKIY JBYMS TOYKAMHU, OT TOYKH JIO
MPSIMOM, OT TOYKH JI0 TIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemrate 3amaunm Ha HaxXOXJICHUE TEOMETPHYCCKUX BEIMYHMH 10 00Opas3laM HIu
AITOPUTMaM, TPUMEHSS M3BECTHBIC AHAJMTUYCCKHE METOJbI MPH PEIICHUH CTaHIapTHBIX
MaTEMaTHYECKUX 3a/Jad Ha BBIUMCICHHE YIJIOB MEXIY CKPEIIMBAIOIIUMHUCS MPSIMBIMH,
MEXTy TIPSMOH ¥ IIIOCKOCTBIO, MEXKTY TNIOCKOCTSIMH, ABYTPAHHBIX yTJIOB.

Bprauciare 00bEMBI | IIIOIIAIU TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIPH3Ma, MUPaMH/IA)
C TpUMEHEHHuEeM (OPMYJ; BBIYHCISATH COOTHOIICHHS MEXAY IUIOMIAISMH ITOBEPXHOCTEH,
00BEMaMK MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh TOHITHSIMH: CUMMETPUS B IMPOCTPAHCTBE; IEHTP, OCh M IUIOCKOCTh
CUMMETPHUH; IICHTP, OCh U TUNIOCKOCTh CHMMETPHUH (DUTYPBHI.

W3Bnekath,  mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH  HMHPOPMALHIO O
MIPOCTPAHCTBEHHBIX TCOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaxX M PUCYHKAX.

[IpumensTh TeoMeTpudeckue (aKThl Uil PEHMICHUS CTEPEOMETPUUYCSCKUX 3ajad,
MPE/IIOJIAraoIIuX HECKOJIBKO IIaroB PEIICHUS, €CIIU YCIOBHS TPUMEHEHHS 3a/1aHbl B SIBHOU
dhopwme.

[TpuMeHsITh TPOCTEHIIEe MPOTrPaMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHYICCKHX 3a1ad.

[TpuBOAMTH TpPUMEpPHI MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B MPHPOJEC W IKU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B ICKYCCTBE.

[TpuMeHsITh TTOTyYeHHBIC 3HAHUS HA TIPAKTHKE: aHATM3UPOBATh PEAbHBIC CUTYaIlMH U
MPUMEHITh M3yYEHHBIC TOHATHS B TPOIECCe TIOUCKA PEIICHUS MaTeMaTHYCeCKH
chOopMyIUPOBAHHON MPOOJIEMBI, MOJIETHPOBATh PEAbHbIE CUTYallUd HA SI3bIKE TEOMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIENIU C MCIOIh30BAaHUEM T€OMETPUUECKUX TIOHATUH U TEOpPEM,
ammapara ajreOpel; pemiatb MPaKTHYSCKUE 3a7add, CBSA3aHHBIE C  HAXOXKICHHEM
TCOMETPHUYECKUX BEITUIHH.

11 KJIACC

OnepupoBaTh  MOHATHSAMH:  IWJIMHApPUYECKass  MOBEPXHOCTb,  OOpasyrolue
HWINHAPUYECKOM TMOBEPXHOCTH; IWIMHAP; KOHHMYECKas IOBEPXHOCTh, OOpa3yolme
KOHMUYECKOW MOBEPXHOCTH, KOHYC; cheprudecKas NOBEPXHOCTb.

PacmoznaBate Tena Bpamenus (MWJIMHIP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE pacnojokeHne chephl U MITOCKOCTH.

OnepupoBarh MOHATUSAMH: IAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBAaHUE IIAPOBOI0O CII0S, BHICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEN TEN BpaLEHUS, TEOMETPUUYECKUX TEJl C
npUMeHEeHHEM (HOopMyI.

OnepupoBarh MOHSATUSMU: MHOTOTPAaHHUK, BIMCAHHBIA B cpepy W OMUCAHHBIN OKOJIO
cdepsl; cdepa, BucaHHas B MHOTOTPAHHUK UJIU TEJIO0 BpallleHUs.



BBIUHCHATE COOTHOIIECHHS MEXKITy IUIOMIASIMU TTOBEPXHOCTEH M 00bEMaMU 1OI00HBIX
Tell.

N300paxkaTh u3yyaemble (GUTYpHl OT PYKH U C MPUMEHEHHEM IPOCTBHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BBIomHATE (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp:
BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3BnekaTb,  MHTEPHPETHPOBATH W MpeoOpa3oBbIBaTh  HMHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

OmnepupoBaTh HOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIonmHATE AEHCTBHS CIIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB WM yMHOXCHUS
BEKTOpa HA YHUCJIO, OOBACHATH, KAKUMU CBOWCTBAMH OHH O0JIaJatoT.

[TpuMeHsTH MPaBUIIO TApaILICIICTUIIC A,

OmepupoBaTh NOHSATHAMH: JEKapTOBBI KOOPJAHHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKAJISPHOE
MIPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB W TIPOHM3BEACHHE BEKTOpAa Ha YHUCIO, Yrol MEXIy
BEKTOPaMH, CKaJSIpHOE MPOM3BEICHUE, PACKIIAAbIBATh BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPMHAT.

[TpumensTs Teomerpuyeckue (AaKTBl s PEUICHUs CTEPEOMETPUYECKHX —3ajad,
MPEAIOJIararoIuX HECKOJIbKO IIaroB PEIIeHHs, eCJIM YCIOBUS MPUMEHEHUS 3aaHbl B SIBHON
dopme.

Pemrate mpocreiimmme reoMeTpuveckde 3ajJadd  HAa NPHUMEHEHHE BEKTOpPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaun Ha J10Ka3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUH M HaXOXKIEHHE
reOMETPHUECKUX BEJIMYMH MO 00pasliaM WIM IrOpUTMaM, NMPUMEHSST M3BECTHBIE METOJIbI
MIPH PEUICHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/1ad.

[TpumMeHsATh IpOCTEHIIIE TPOrPAMMHEBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3aau.

[IpuBoAUTH mpUMeEpHl MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MpPHUPOJE U JKU3HHU,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TE€OMETPUHN B HCKYCCTBE.

[TpuMeHsTh IOy4YeHHbIE 3HAHHS Ha TPAKTUKE: aHAIN3UPOBATh pealbHbIE CUTYAIlUN U
NPUMEHSATh M3YYEHHbIE TMOHATUS B TpoIecce TOMCKAa pEHICHUsS MaTeMaTH4ecKd
c(OpMyIMPOBaHHOW MPOOJIEMBI, MOJIETMPOBATh peaibHbIE CUTYAIlMH Ha S3bIKE T€OMETPHH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJICIH C HCIOJIB30BAHUEM T€OMETPHUECKUX TTOHITHI U TEOPEM,
ammapara anreOpbl; pemaTh TMPaKTHYECKWEe 3a/adyd, CBS3aHHBIE C HAXOXKICHHEM
re€OMETPHUECKUX BEITUYHH.

B (I)CllepaHLHBIX 1 PCTUOHAJIBHBIX IMMpOLCAYypaxX OLUCHKH Ka4€CTBa O6pa30BaHI/I}I
HCIIOJIB3YCTCS ICPCUYCHDb (KO)II/I(I)I/IKaTOp) paCHpC,Z[CJ'IéHHBIX I10 KJIaccaM MpOBEPACMBIX
Tpe60BaHPII>i K pE3yJibTaTaM OCBOCHHS OCHOBHOM O6pa30BaTCHLHOﬁ nporpaMmMbl OCHOBHOT'O
O6U.ICFO O6p3.30BaHI/I$I " DJICMCHTOB COACPKAHUA 11O MATCMATHKE.



IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NnporpamMmsbl cpeaHero oouiero oopazosanus (10 kiaacc)

Kopn npose- | [IpoBepsieMble IPEAMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOM

psieMoro 00pa3oBaTeNbHON IPOrpaMMBbl CpeHero o0uiero o0pa3oBaHus

pesyJibrara

1 Yucna ¥ BBIYUCIICHUS

11 OnepupoBarh NOHATUAMU: PALMOHAIBLHOE U AEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JiecsiTUYHAst JpoOb. IIponeHThI.

1.2 BrinonsaTe apupmeTryeckue onepanmuy ¢ palMoHaJIbHbIMU U
JEHCTBUTEIBbHBIMH YUCIIAMHU.

13 BbInonHATE NpuOaMKeHHbIE BBIYMCICHHUS, UCII0JIB3YS MPaBUIla OKPYTIIEHUS,
JIeJIaTh IPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIYUCICHUI.

14 OnepupoBarh NOHATUAMU: CTEIIEHD C LIEJIBIM [T0Ka3aTeIeM, CTaHAapTHas
¢dopma 3anucu 1eHCTBUTENBHOTO YUCIIa, KOPEHb HATypalbHOH CTENEeHH;
UCIOJIb30BATh MOAXOIAILYI0 (OPMY 3aIIUCH JEHCTBUTENbHBIX YUCET JUIS
peuIeHus NPaKTUYECKHUX 3a/1a4y IIPEICTABIICHUS IaHHBIX.

1.5 OnepupoBarh NOHATHAMU: CHHYC, KOCHHYC U TAaHT'€HC IIPOM3BOJIBHOIO YTJIa;
UCIOJIb30BATh 3aIMCh IPOM3BOJIBLHOIO YIJIa 4epe3 0OpaTHbIE
TPUTOHOMETpHYECKHE DYHKLIUU.

2 VYpaBHEHUS U HEPABEHCTBA.

2.1 OnepupoBarh NOHATHAMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO, LIETIOE,
palMoOHaIbHOE, UPPALIMOHATIBHOE YPAaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE.

2.2 BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH U peliaTh
TPUTOHOMETPUYECKNE YPABHEHUS.

2.3 BrimonHaTe npeoOpa3oBaHus LENbIX, PAUOHAIBHBIX U UPPAlMOHATIBHBIX
BBIPA)KCHMI M pelIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U
VMPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

2.4 [IpuMeHATH ypaBHEHHS U HEPABEHCTBA JUISl PELICHHS] MAaTEMaTHIECKUX
3aJ1a4 U 3aJ1a4 U3 pa3IMYHbIX 00JacTel HayKu U peaIbHOM JKU3HH.

2.5 MonennpoBaTh pealbHble CUTYallud Ha A3bIKE alreOpbl, COCTABIATh

BBIPKCHHS, YPABHECHUsI, HEPABEHCTBA M0 YCJIOBHIO 33/1a4H, UCCIIEIOBATh
MTOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM alllapara ajareopsbl.




OYyHKINU U TPaPUKH.

3.1 OmnepupoBath MOHATHAMU: (YHKIIHS, CIIOCOOBI 3a/1aHusl PyHKIIUH, 00J1acTh
orpezieNieHUs] 1 MHOXECTBO 3HaYeHUH QpyHKuUU, Tpaduk QyHKINU, B3AUMHO
oOpaTHbIe PYHKIIUH.

3.2 OnepupoBarh NOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKIUU, HYJIH
(GyHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA.

3.3 Hcnonw3oBath rpaduku GyHKIUN 11 pEIICHUs] ypaBHCHUH.

3.4 CtpouTth ¥ UuTaTh rpaduKu JUHEHHON (QYHKIIMH, KBaAPAaTUYHON QYHKIIUH,
CTeTIeHHON (YHKIIMH C LEJBIM MOKa3aTeJIeM.

3.5 Hcnonb3oBath rpaduku pyHKIMN U1 UCCIEIOBAaHUS MPOILIECCOB U
3aBUCHMOCTEH NP pEeLICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
pealIbHOM JKU3HH, BRIpAXKaTh OPMYJIaMU 3aBUCUMOCTH MEXIy BEIMUYUHAMH.

4 Havana matematuuyeckoro ananusa

4.1 OnepupoBath NOHATHAMHU: IOCIEI0BATEILHOCTD, apuMeTHUIeCcKas u
reoMeTpUYecKas MpOrpeccuu.

4.2 OnepupoBath MOHATHAMH: 0ECKOHEYHO YOBIBAIOIIAs FTEOMETPHUECKas
mporpeccusi, cyMMa 6€CKOHEYHO yOBIBAIOIIEH reOMETPHUUECKON POTPECCHH.

4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMHU.

4.4 Hcnonb30BaTh CBOKCTBA MOCIEA0BATEILHOCTEN H MPOTPECCUIA IJT PELICHUS
peaNbHBIX 33/1a4 MPUKJIAHOTO XapaKTepa.

5 MHoOXecTBa U JIOTHKA

5.1 OnepupoBaTh MOHIATUSIMHU: MHOKECTBO, OTIEPAIIMH HA/I MHOYKECTBAMH.

5.2 Hcrnomb30BaTh TEOPETHKO-MHOKECTBEHHBIH aIliiapar it OTICAHUS
pEATbHBIX MTPOIIECCOB M SBJICHUH, PU PEIICHHUH 3a/1a4 U3 IPYTUX YIeOHBIX
MPEIMETOB.

5.3 OnepupoBath MOHATHAMHE: ONIPEICICHIE, TeOpeEMa, CICICTBHE,
JI0Ka3aTeIbCTBO.

6 Teopust BeposSTHOCTEN U CTAaTHCTHKA

6.1 YuTath U CTPOUTH TAOJIUIBI U JUArpaMMbl

6.2 OnepupoBaTh  NOHATHSMM:  cpelHee  apudmeTudeckoe,  MeauaHa,




HaI/I6OJ'IBI_He€, HaMMCHBIICC 3HAUYCHHUE, pasMax MaCCruBa YUCJIOBLIX JaHHBIX

6.3 OnepupoBaTh MOHATHAMU: CIYYaWHBIA IKCHEPUMEHT (OIBIT) U CIy4aliHOE
COOBITHE, DJEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIA HMCXOM) CIy4aiiHOTO
OMbITa; HAXOIUTh BEPOATHOCTH B ONBITAX C PAaBHOBO3MOXKHBIMH
Clly4aiiHbIMU COOBITHUSMH, HAXOJUTh U CPAaBHUBATh BEPOSITHOCTH COOBITHI B
M3yUYCHHBIX CITyYailHbIX 3KCIIEPUMEHTAX.

6.4 Haxomute u QopmynupoBaTh COOBITHSA: MEpeceYeHHE H OO0bEIMHEHHUE
JTaHHBIX COOBITHIA, COOBITHE, MPOTUBOIOJIOXKHOE HTAHHOMY COOBITHIO,
MOJIb30BaThCs AUarpamMmaMu Jisiepa u GpopmMyIioi cioxxenust u Gopmyon
CIIO’KEHHSI BEPOATHOCTEH MPH PEeIICHUH 3a71ad.

6.5 OnepupoBarh TMOHSATHAMHU:  YCIOBHAas  BEPOSTHOCTb, HE3aBUCUMbIC
COOBITHS,; HAXOAWUTh BEPOSITHOCTH C TOMOIIBIO IMPaBHJAa YMHOXCHHS, C
MIOMOIIIBIO JIepeBa CIyYaifHOTO OMBITA

6.6 [TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS TIPU PEIICHUH 3a/1a4

6.7 OmnepupoBaTh MOHSATHSIMHU: HCIBITAaHUS, HE3aBHCUMBIC HCIBITAHUS, CEPHS
WCTIBITAHUH, YCIIEX W HEyJaya, HaXOAWTh BEPOSITHOCTU COOBITHH B CEpUHU
HE3aBUCHMBIX HCIIBITAHUN [0 TIEPBOTO yCIleXa, HAaXOIHWTh BEPOSITHOCTU
COOBITHI B c€puU B cepuH UCTIbITaHUN bepHymum

6.8 OnepupoBaTh MNOHATHSMM:  Cilyd4ailHass BEJIMYMHA, pacHpelieleHHe
BEPOSATHOCTEH, AUarpamma pacrpeesieHus

7 I'eomerpus

7.1 OnepupoBath NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb

7.2 [TpuMeHSITh aKCHOMBI CTEPEOMETPUHU M CIEICTBUS M3 HUX NPU PEUICHUU
Te€OMETPHUECKUX 33124

7.3 OmnepupoBaTh MOHATUSIMH: TOUKA, PSMasi, TNIOCKOCTh

7.2 [TpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX MPHU PEIICHUH
TeOMETPHUECKUX 3aj1ad.

7.3 OmnepupoBaTh MOHATUSAMHU: NAPATUIETBHOCTD U MEPIEHIUKYIIIPHOCTD
IIJIOCKOCTEM.

7.4 KnaccuuupoBaTb B3aMMHOE PaCMOIOKEHHE IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE.

7.5 OnepupoBaTh NOHATUSMH: IBYTPAHHBINA YroJl, TPaHH JBYTPAHHOTO yIJa,

pedpo IBYTrpaHHOIO yTia, TUHEHHBIN YroJl ABYTPaHHOTO YIJia, TpajycHas




Mepa JBYTpaHHOro yria

7.6

OnepupoBarh MOHATHUSIMH: MHOTOTPAHHUK, BBITYKIIBIF U HEBBITYKJIbIHI
MHOTOTPaHHUK, 3JIEMEHTbI MHOTOTrpaHHUKa. [[paBuIbHBIIT MHOTOTPAHHUK.

7.7

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOI'PAaHHUKOB (MUpaMUa, Ipu3Ma,
MPSIMOYTOJIbHBIN Napasuiesenumne, Kyo)

7.8

KJ'IaCCI/I(l)I/IHI/IpOBaTB MHOT'OI'PaHHHKH, BBI6I/Ipa${ OCHOBaHMA AJIA
KJ'IaCCI/I(l)I/IKaI_II/II/I (BBIHYKJ'IBIG M HEBBIITYKJIBIC MHOI'OI'PAaHHUKH, ITPABUJIBHEBIC
MHOI'OI'paHHUKH, ITPAMBIC U HAKJIIOHHBIC ITPU3MBEI, HapaJ'IJ'ICJ'ICHI/IHCI[BI)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKYLIAA IIJIOCKOCTh, CCYCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEYEHUI MHOTOTPaHHUKOB, UCTIOJIB3Ys
METOJI CIIEIOB

7.11

Ctpouth cedeHrss MHOTOTPAaHHUKOB METOZOM CJIEIOB, BBHITIOIHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp:
BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemate 3a1aun Ha HAXOXKJIEHHUE TEOMETPUUCCKUX BEITUYHMH 110 00pa3iiamM WiIn
anropuTMam, MPUMEHSISI U3BECTHBIE AHATUTUYECKHUE METOIBI TTPU PEIICHUN
CTaHJIapTHBIX MaTEMATUYECKUX 3a71a4 HA BBIYMCIIEHUE PACCTOSTHUN MEXKIY
JIBYMsI TOUKaMH, OT TOYKH - O MPSIMOM, OT TOYKH 10 INTIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMUMUCS NPSIMbIMU

7.13

Pemrats 3aa4i Ha HaAXOXICHHUEC TCOMCTPUUCCKHUX BCIIMYWH I10 06pa3uaM Ui
aJIropuTMam, MpuUMEHAA U3BCCTHBIC aHAJIMTUYCCKHUEC METOAbI IIPHU PECILICHUN
CTaHAAPTHBIX MATEMATUYCCKUX 3a1a4 Ha BBIYHMCICHUC YTJIOB MCXKIY
CKpCHIMBAIOIIUMHUCH ITPAMBIMHU, MCKTY prlMOfI " INIOCKOCTBIO, MCIKIY
IIJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U TIIOIIA U TOBEPXHOCTEN MHOTOIPaHHUKOB (TpU3Ma,
nupamMuia) ¢ IpuMeHeHneM (HOpMYJI, BEIUUCISTh COOTHOIICHUS MEXKAY
TUTIOIIASIMU TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOT'OI'PAaHHUKOB

7.15

OnepupoBaTh NOHATHAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHN (PUTYPHI

7.16

W3Bnekarsb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPeCTaBIECHHYIO Ha
yepTexKax U pUCyHKax

7.17

HpI/IMCHHTB reoOMCTPHUICCKUC (baKTBI AJI pCHICHUSA CTCPCOMETPHUIYCCKUX
3aaaY, mpeanojaratomux HECKOJbKO MAaros pCuiCHus, €CJIn yCJI0OBUSA




MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

7.18 [IpumensTh npocTelire NporpaMMHbIE CPEACTBAH SIEKTPOHHO -
KOMMYHHKAIIUOHHBIE CHUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHX 3a]1au

7.19 [IpuBoIUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOIE U
KU3HU, pacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20 [IpuMeHsTH MOoTy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peabHbIe

CUTYallMu U MPUMEHSTh U3yUEHHBIC MTOHITHS B IPOLIECCE TOUCKA PEIIeHUs
MaTeMaTH4eCKu cHOpMyITHPOBAHHON MTPOOIIEMBI,

MOZCIINPOBATDH PCAJIBHBIC CUTyallUN Ha A3bIKE 'COMETPUH, UCCIICOBATH
IIOCTPOCHHBIC MOJCIIN C UCITIOJIB30BAHUCM I'€COMETPHUYCCKUX MMOHATHH U
TCOPEM, allriapara aJ'IFe6pr, peimaTtb NPAKTUYCCKHUEC 3a/la4u, CBA3AHHLIC C
HaXO0XIACHHUEM I'COMCTPHUUCCKUX BCIINYNH

IIpoBepsiemble 3j1eMeHThI coaep:kanus (10 kiaacc)

Kon

[IpoBepsieMblii 3IEMEHT COJIep>KaHusI.

1

Yucia ¥ BLIUHCIIEHUS.

11

Panmonanbshblie yncia. OOBIKHOBEHHBIE U AECATUYHBIE APOOU, IPOLIEHTHI,
OecKOHEUYHbIe IeproAnYecKre Apodu. ApudmeTuyecKue oneparmu ¢
paloHaIbHBIMU YHCIAMU, TPE0OPa30BaHMsI YUCIOBBIX BbIPAKEHUI.
[Tpumenenue apoOeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACIIEl 3HAHUHN U PEaIbHOMN )KU3HU.

1.2

HeﬁCTBHTeHBHBIe yuciaa. PanimoHanbHbIE U HppaluOHAJIbHBIC YHUCIIA.
ApH(bMeTHqCCKHe orepanuu ¢ JEHCTBUTEIHbHBIMU YHCIAMHU.
HpI/I6HI/I)KéHHI>Ie BBIUHUCJICHUS, ITPpAaBUJIa OKPYTJICHUS, IPUKUJIKA U OLICHKA
pe3yiibTaTta BBIYHCIICHUIA.

13

CremneHs ¢ IOCJIBIM ITOKAa3aTCIICM. CTaH,Z[apTHa}I (bopMa 3aImcu
,Z[CI\/'ICTBI/ITCJ'ILHOI“O ynciaa. crons3oBanue HO,Z[XO,Z[HH_ICI\/'I (bOpMLI 3allucCu
HeﬁCTBHTeHBHBIX YUCCI A1 PCIICHHUA IMPAKTHIYCCKUX 3a1a4 U
NpEACTaBICHUA TaHHBIX.

14

ApudmeTnueckuil KOpeHb HaTypajibHOU cTeneHu. JleiicTBus ¢
apu(MeTHyeCKUMHU KOPHIMHU HaTypalbHOMN CTETIEHH.

1.5

CuHycC, KOCHHYC M TAaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC,
ApPKTAHT€HC YMCIOBOTO apryMEHTa.




ypaBHeHI/IH M HEPABCHCTBA.

2.1 TosxmecTBa U TOXIECTBEHHBIEC MPEOOPa30BaAHUSI.

2.2 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE
TPUTOHOMETpUUECKUE (HOPMYJIBL.

2.3 VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa.
Meto1 UHTEPBAJIOB.

2.4 Pemienue nenbix U ApoOHO - pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB

2.5 Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB.

2.6 Pemenue TpuroHoMeTpuuECKUX ypaBHEHUN

2.7 [TpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX 3a/1a4
U 3a]1a4 U3 pa3jIMyuHbIX o01acTell HayKu U peasibHOM JKU3HU.

3 OyHKIMH U TpaPuKH

3.1 @Oyukus, criocoosl 3ananus Gyakun. I'padux Gynkmun. Bzanmuao
oOpaTHbIe PYHKINU

3.2 OO0nacTh onpeeICHus] © MHOKECTBO 3HAYCHUN
¢yukuuu. Hynu ¢pysnkuuu. [IpoMexyTku 3HaKomocTostHCTBA. YeTHble n
HeYeTHbIE PYHKIINU.

3.3 CrenenHas GyHKLHUS C HATypaJlbHBIM U LIeJbIM Noka3aTeneM. E€ cBoiicTa n
rpa¢uk. CoiicTBa 1 rpaduK KOpHS N-0i CTETIEHHU.

3.4 Tpuronomerpuueckas OKpy>KHOCTb, OIPEEICHUE TPUTOHOMETPUUECKUX
(YHKIMH 4HUCIOBOTO apryMeHTa.

4 Hauana maTremMaTiueckoro aHaimsa

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUS IOCIEI0BATEIbHOCTEH.
MOHOTOHHBIE MTOCIIEI0BATEILHOCTH.

4.2 Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuno yObIBaromas
reomeTpuueckas nporpeccus. Cymma 6ecKoHEUHO yObIBaroIei
reomMeTpuueckoi mporpeccuu. @opmysa CI0XKHBIX TPOLIEHTOB.
Vcnonb30BaHue MPOrpeccHy I PeLIeHHUs pealbHbIX 3aay MPUKIIaIHOTO
XapaxTepa.

5 MHoxecTBa 1 JIOTHKa




5.1

MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diiepa — Benna.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O anmapara JIjsi OUCaHus
pEabHBIX MTPOLIECCOB U SBICHUH, PU PEIICHUH 33]1a4 JPYTHX YU4eOHBIX
MPEAMETOB.

5.2

Onpe;[eneHHe, TeOpEMaA, CICACTBUC, 1OKA3ATCILCTBO

Teopust BEpOATHOCTEHN M CTATUCTUKA

6.1

Yurath 1 CTPOUTH Ta6J'II/II_[I>I H JhuarpaMmbl

6.2

OnepupoBath NOHATHAMU: CpeAHEee apu(PpMETHUECKOe, MEeTuaHa,
HauOoJbllIee, HANMEHbIIIee 3HAUCHHE, pa3MaX MAaCCUBA YUCIIOBBIX TAHHBIX.

6.3

OHepI/IpOBaTB IIOHATUAMMU: CHy‘I&ﬁHHﬁ OKCIICPUMCHT

(ombIT) M citydaiiHOE COOBITHE, TIEMEHTAapHOE COOBITHE (IIEMEHTAPHBIN
MCXOJ]) CIy4aiiHOTO OIBITa; HAXOIUTh BEPOSITHOCTH B OIBITAX C
PaBHOBO3MOXHBIMHU CITy4allHBIMHU COOBITHSIMU, HAXOIUTh

" CpaBHUBATL BEPOATHOCTHU COOLITHH B HU3YYCHHBIX CJIy‘Iaf/'IHI)IX
OKCIICPUMCHTAX.

6.4

Haxoauts u popmynrpoBaTh cOObITHS: IEpecedeHre U 00bEAUHEHNE
JTAHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE JAHHOMY COOBITHIO;
MOJIb30BaThCs AUarpaMmaMu Jitiepa u GopMyJIoi CIOKEHHs BEPOSATHOCTEN
IIPY pELICHNN 3a]a4.

6.5

OHepI/IpOBaTB MOHATHUAMU: YCIIOBHAA BEPOATHOCTDb, HC3aBUCUMBIC CO6]':>ITI/IH;
HaxXO4UTb BEPOATHOCTHU C IOMOIIBIO IMpaBUJIa YMHOXKCHUS, C IIOMOIIBIO
ACpeBa cnyqaﬁHoro OIIbITA.

6.6

HpI/IMeH}ITB KOM6I/IH3.T0pHOG MMpaBUJIO YMHOXKCHUS IIPU PCIICHUHA 3a/1aY.

6.7

OnepupoBarh NOHATUSAMU: UCTIBITAHUE, HE3aBUCUMBIE HCIIBITAHMS, CEPUSI
UCTBITAaHUH, YCIIEX M Heyjaua; HAXOJUTh BEPOATHOCTH COOBITUI B CEpHU
HE3aBUCHUMBIX UCIBITAHUN J10 IIEPBOIO yCIeXa, HAXOAUTb BEPOATHOCTU
COOBITHH B cepuM UcTbITaHui bepHysum.

I'eomerpus

7.1

OHepI/IpOBaTB MOHATHUAMU: TOUKA, ITpAMad, IMIOCKOCTb

7.2

HpI/IMCHHTB AKCUOMBI CTEPCOMETPUHN U CIICACTBHUA U3 HUX ITPU PCUHICHUUN
reOMCTPHUICCKUX 3aaa4.




7.3

OnepupoBaTh MOHATHAMU: APALIEITHBHOCTD U MEPIICHIUKYIIPHOCTD
IJIOCKOCTEH.

7.4 KnaccudunupoBars B3auMHOE pacioiosKeHUE MPSIMBIX U MJI0CKOCTEN B
MIPOCTPAHCTBE.

7.5 OnepupoBath MOHATUAMHU: IBYTPAaHHBIN yTOJI, TPaHU JIBYTPaHHOTO YIJIa,
pedpo IBYTrpaHHOIO yTia, TUHEHHBIN YroJl ABYTPaHHOTO YIJia, TpajycHas
Mepa JBYTpaHHOro yria

7.6 OnepupoBath MOHATHUSAMHI: MHOTOTPAHHUK, BBITYKIIBIN U HEBBITYKJIbIH
MHOTOTPaHHUK, JIEMEHTBI MHOTOTrpaHHUKA. [[paBUIbHBINT MHOTOTPAHHUK.

1.7 Pacrio3naBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MUpamMuaa, Ipu3ma,

MPSIMOYTOJIBHBIN Napasiesenumne, Kyo)

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NnporpaMmMsbl cpeaHero oomiero oopazosanus (11 kiaacc)

Kopn npose- | [IpoBepsieMble IPEAMETHBIE PE3YJIBTAThl OCBOCHHSI OCHOBHOM
psieMoro o0pa3oBaTeNbHON IPOrpaMMBbl CpeHero o0miero 00pa3oBaHus
pesyabTaTa

1 Uucna 1 BBIYUCIICHUS

11 OnepupoBarh NOHATHAMU: HATYPAIBHOE, LIEJIOE YNCIIO; HCIOIb30BaTh
MIPU3HAKYU JCIIMMOCTH LENBIX YACEII, PA3JIOKEHUE YHUCIIa HA IPOCTHIE
MHOXUTENH IS PELICHU 3a1a4.

1.2 OnepupoBarh NOHATHEM: CTENIEHD C PALMOHAIBLHBIM [TOKA3aTEIEM.

13 OnepupoBaTh MOHATUSAMHU: JIoTapu(M YUCIIa, TECATUYHBIE U HATYpaJIbHbIE
JorapuMBsl.

2 YpaBHEHHUs U HEPABEHCTBA.

2.1 [IpuMeHsTh CBOMCTBA CTETIEHHU JI TPE0Opa30BaHuUs BhIPAXKECHHUI,
OIIEPUPOBATH MTOHATUSAMHU: I10KA3aTEIbHOEC YPAaBHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHbIX YPABHEHUN U HEPAaBEHCTB.

2.2 BrimonHaTe npeoOpa3oBaHus BEIPAXKEHUH, COEPIKAIINX JIOTapU(pMBL;

OICpHUPOBATH NOHATUAMMU: J'IOl“apI/I(I)MI/I‘{eCKOG YpaBHCHUEC U HCPABCHCTBO,
peuiaTb OCHOBHBIC THIIbI J'IOFapI/I(i)MI/I‘-ICCKI/IX ypaBHCHI/Iﬁ " HCPABCHCTB.




2.3

HaXOI[I/ITB peICHuA HpOCTGfIH.IPIX TPUTOHOMETPUUCCKHUX HCPABCHCTB.

2.4

OnepupoBarh MOHATHSAMH: CUCTEMA JIMHEWHBIX ypaBHEHUH U €€ pelleHue;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PELICHUS MPAKTUYECKUX
3ajad.

2.5

Haxoauts perienust npocTeHIINX CUCTEM U COBOKYITHOCTEH paliMOHaIbHbBIX
YpaBHEHUI U HEPABEHCTB.

2.6.

MO,I[CJ'II/IpOBaTB PEAIBHBIC CUTYalluH HA A3BIKE anre6pbl, COCTaBJIATH
BBIpAXXCHUS, YPaBHCHHA, HCPABECHCTBA U CHUCTEMEI 110 YCJIIOBHIO 3aJa4H,
HCCICA0BATh MOCTPOCHHBIC MOJCIN C UCIIOJIB30BAHUCM allrapara anrerH.

OyHKIMH U TpadUKH.

3.1

OnepupoBaTh NOHATUSAMHU: ITEpUOANYECKAs (QYHKIMS, TIPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (QyHKIMH, HAaUOOJIbIlee U
HaMMEHbIIIee 3HAYCHUsI PYHKINU HAa TPOMEKYTKE; NCTIOIB30BATh MX IS
uccieoBanus (GyHKINH, 3aJaHHON rpaduKkoM

3.2

OmnepupoBarh MOHATUSAMHE: TPaUKN OKA3ATEIBHOM, JTOrapuPMHUIECKON U
TPUTOHOMETPHUYECKUX (DYHKIMN; N300pakaTh X HA KOOPIMHATHOU
IIJIOCKOCTH M MCIIOJIb30BaTh JUIS PEIICHUs] YPABHEHU U HEPABEHCTB.

3.3

N300paxaTh Ha KOOPAUHATHON TVIOCKOCTH IpaUKH JIMHEHHBIX YpaBHEHHUM
Y UCTIOJIb30BaTh UX JJI PELIEHUS] CUCTEMBbI JINHEHHBIX YPaBHEHUH.

3.4

Ucnons3oBarh rpaduku PyHKIUN 11 UCCIISIOBAHUS TTPOIIECCOB U
3aBUCUMOCTEHN U3 IPYTUX YUCOHBIX AUCIUIUIMH.

Hauama MaTemMaTH4yecKoro aHaimsa.

4.1

OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS (PYHKIMS, TPOU3BOAHAS PYHKLINY;
HCI0JIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIN CMBICI TPOU3BOIHOM JUIst
pelIeHns 3a1a4.

4.2

HaxoauTs npou3BoaAHbIE 37IEMEHTAPHBIX (PYHKIMHM, BBIUUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (DYHKIUH.

4.3

Hcmons3oBaTh MMPOU3BOAHYIO JJIA UCCIICAOBAaHUA

(1JYHKI_II/II/I Ha MOHOTOHHOCTB U OKCTPECMYMBI, IPUMCHATH PC3YJIbTAThI
HCCIICAO0BaHHUA K TIOCTPOCHUIO Fpa(I)I/II(OB.

4.4

Hcnons3oBaTh MMPOU3BOAHYIO JJII HAXOXICHUA HAWITYUHICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHUCJIC COOUUAJIBHO - SKOHOMUYCCKHX 3aJlavyax.




4.5

OnepupoBarh NOHATHAMH: IEPBOOOPa3Has U UHTETPaIL; IOHUMATh
reoMeTpUUYeCKUi U GU3NYECKUI CMBICI UHTErpaa.

4.6 Haxonuth mepBooOpa3HbIe d1eMEHTapHBIX (QyHKIIHH,
BBIYUCIIATH HHTETpai o popmyne Herotona — Jleitonwma.

4.7 Pemates nmpukiiagHele 3a1a4u, B TOM YHACIIE COLMAIBHO-3KOHOMUYECKOIO U
(bu3n4ecKoro xapakrepa, CpeACTBaMU MaTeMaTUYECKOIO aHAIN3a.

S) Teopust BeposITHOCTEN M CTATUCTUKA

5.1 CpaBHUBaTh BEPOATHOCTH 3HAYEHUI CITy4yallHOM BETMYMHBI 110
pacnpeesIeHUIO WK C TOMOUIbIO JIHAarPaMM.

5.2 OmnepupoBaTh MOHATHEM MAaTEMATHIECKOTO OKHUIAHHSI, IPUBOINUTH IPHMEPHI
TOT0, KaK MIPUMEHSIETCS MAaTEeMaTHUECKOE OKUIAHNE CITyYaifHON BEJTMYMHBI,
HaXOJIUTh MaTeMaTUYECKOEe OXKHJIaHUE 10 JAHHOMY paclpeaeIeHHIO

5.3 NmeTs npencTaBiieHne 0 3aKOHE OOJIBIINX YHCE

5.4 HNwmeTtp nipeacraBiieHuEe 0 HOPMAJIBHOM PacpeAeICHUN.

6 I'eomerpust

6.1 OmnepupoBaTh MOHATUSMH: HWIHHIPUIECKAs TOBEPXHOCTh, 00pa3yromme
WINHAPUIECKOHN MMOBEPXHOCTH,
LWINHAP, KOHUYECKasi IOBEPXHOCTh, 00pa3yomue
KOHMUYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh

6.2 Pacrnio3HaBath Tena BpalieHus (IMIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CITOCOOBI MOTyYSHHSI TEJ BPAIICHHS

6.4 KinaccudumupoBats B3auMHOE pacmofiokeHHe CPephl U MIIOCKOCTH

6.5 OmnepupoBarh MOHATUSMHE: IIAPOBOH CETMEHT, OCHOBAaHUE CErMEHTA, BEICOTA
OCHOBaHUE I1apOBOr0 CJIOS, BBICOTA IIAPOBOTO CJIOS, CETMEHTA, IIIapOBOM
CJIOM, IIApOBOM CEKTOP

6.6 Boruncnsate 00BbEMBI U TITOIIAN TOBEPXHOCTEH Te
BpAIEHHSI, TEOMETPHUYECKUX TeIl C MPUMEHEHHEM (HOpMYIT

6.7 OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy 1

OIMCaHHBIN 0K0JIO cdepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK HIIN TEJIO




BpalllCHUA

6.8

BBIYHCIATE COOTHOMIECHUS MEXKY TUIOIAISIMH ITOBEPXHOCTEH U 00BhEMaMH
MOIOOHBIX Te

6.9

N3o06paxaTs u3yuaembie GUTYPBI OT PYKH U C IPUMEHEHHUEM IIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

6.10

BoInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeI
BpallleHUS.

6.11

W3Bnekarb, MHTEPIPETHPOBATH U MIPEOOPA30BBIBATH UHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYPAX, IPEACTABICHHYIO Ha
YepTexkax U pUCyHKaX

6.12

[IpumensTh reomMeTprueckue HakThl A PEIICHUS CTEPEOMETPHUECKHUX
3a7a4, PEAIOJIaralliiX HECKOIBKO IaroB PELIEHHUs, €CJIM YCIOBUS
MIPUMEHEHUS 3a/1aHbI B ABHOU opMme

6.13

OHepI/IpOBaTB MMOHATHUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BBINOMHATE ACHCTBHS CI0KCEHHUS BEKTOPOB, BEIYUTAHHUS BEKTOPOB,
YMHOXXEHHS BEKTOpa Ha YUCIO, OOBSICHITH, KAKUMH CBOWCTBAMU OHH
o0JagaoT

6.15

HpI/IMeH}ITB IMpaBUJIO ITapaJlICJICIIUIICAa ITPH CIIOKECHUHN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: ICKAPTOBLI KOOPAWHATHI B ITIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOPA, PABECHCTBO BEKTOPOB, KOOPAHUHATHI BEKTOPA, YT'OJI
MCKAY BEKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHEBIC U
KOMILJIaHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U MMPOU3BCACHUC BCKTOPA HA YHUCJIO, YT'OJI MCIKIAY
BCKTOpaMH, CKAJIAPHOC ITPOU3BCACHUC, PACKIAAbIBaATh BEKTOP 110 IBYM
HCKOJUIMHCPHBIM BEKTOPaAM

6.18

3amaBaTh IJIOCKOCTh YpaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOpAWHAT

6.19

Pemrate HpOCTCfIIJ.IHG reOMCTPHUYCCKUC 3aa4YU Ha IPUMCHCHHUEC BCKTOPHO -
KOOPAWHATHOI'O METO1a

6.20

Pemrars 3a1aun Ha 10KA3aTENHCTBO MATEMATHUECKUX OTHOIIEHUH U
HaXO0XICHUC FeOMeTpI/ILIeCKI/IX BCJIIMYUH I10 06p33HaM NIn aJIFOpI/ITMaM,
HpI/IMeHﬂﬂ N3BECTHBIC METOAbI HpI/I peHIeHI/II/I CTaHI[apTHBIX MATECMATHUUYCCKUX
3a7a4




6.21

[IpumeHsTH pocTeiire NPOrpaMMHBIE CPEACTBA U AIEKTPOHHO -
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4

6.22 [IpuBoIUTE MpUMEpHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
KU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.
6.23 [IpuMeHsTH MOoTy4YeHHbIE 3HAHUS Ha MMPAKTUKE: aHAIU3UPOBAThH peajbHbIe

CUTYAallMu U NPUMEHITh U3yUEHHBIE ITOHATHUS B IIPOLIECCE MOUCKA PEILICHUS
MaTeMaTH4eCcKu cHOpMyITHMPOBAaHHON IPOOIIEMbI, MOIETUPOBAThH peajbHbIC
CUTYalluu Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
MCTOJIb30BAHUEM F€OMETPUYECKUX MOHITUN M TEOpeM, armapara anreopsl,
pelaTh NpakTHUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKJICHUEM I€OMETPHUUECKHUX
BEJIMYMH

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (11kiacc)

Kon [IpoBepsieMblil 2IEMEHT COAEPKAHUS.

1 UYucna 1 BBIYUCIICHUS

11 Hartypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel

1.2 CreneHsb ¢ palluoHaIbHBIM ITOKa3areneM. CBOWCTBA CTENEHU

13 Jlorapudm uncna. JlecaTUUHbIE U HATYpaJIbHbIE JOTapH(pMbI

2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 IIpeoOpa3oBanue BBIPAXKEHUH, COACPIKALIMX JIOTapU(OMBI

2.2 [IpeoOpa3oBanue BRIpAKEHHN, COACPIKAIINX CTENICHH C PAI[IOHATBHBIM
nokaszaresem

2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHBIC YpaBHEHUS M HEPABEHCTBA

2.5 Jlorapudmuueckre ypaBHEHUSI U1 HEPAaBEHCTBA

2.6 Cucrembl TMHENHBIX YpAaBHEHUH. Perenne npukiIa HbIX 3a71a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBI yPaBHEHUM.

2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPAaBHEHUH W HEPABEHCTB

2.8 [IpumeHeHrne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO

MAaTEMAaTUUYCCKHUX 3a/lad U 3aaa4 U3 pa3JIMUHbIX obOnacrei HAayKH U peanLHoﬁ
JKHU3HU.




OYyHKINU U TPaPUKH.

3.1 Oyuknus. [lepuoauueckue pynkuuu. [IpomexxyTku MOHOTOHHOCTH
¢bynkuu. MakcumyMbl 1 MUHUMYMBI. HanGonbliiee 1 HauMeHblIee
3HaYeHHE (PYHKIMH Ha IPOMEXKYTKE.

3.2 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U rpaduKH

3.3 [TokazaTenbHas u orapudmudeckas yHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonw3zoBanue rpadmkoB PYHKIIUN TSI pEIICHUS] YpaBHECHUH U JIMHEHHBIX
CUCTEM

3.5 Hcnons3oBanue rpadhukoB (GyHKUUN A UCCIIEOBAHUS IIPOLIECCOB U
3aBHCHMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PELICHUUH 3a7a4 APYTUX Y4eOHbIX
MIPEIMETOB M PEAIbHOM JKU3HH.

4 Havana matematuyeckoro ananusa.

4.1 HenpepriBable pyHkiuu. Metoa HHTEpBAIOB AJIsl pELICHHS] HEPAaBEHCTB

4.2 [TpousBonnas pynkuuu. ['eomerpuueckuii u GU3NIECKHA CMBICI
MPOU3BOAHOMN

4.3 [Ipon3BoiHbIE 31€MEHTAPHBIX PYHKIMH. DPOPMYJIIbl HAXOXKACHUS
MIPOU3BOIHOM CYMMBI, IPOU3BEACHUS U YaCTHOTO (DyHKITHH.

4.4 [IpumeHneHne Mponu3BOIHON K HCCIEI0BaHUIO (PYHKIUI Ha
MOHOTOHHOCTb U SKCTpeMyMbl. HaxoxaeHne HanbobIIero 1 HAaMMEHbIIEro
3HAYCHUs Ha OTpE3Ke.

4.5 [TpuMeHeHre TPOU3BOIHON JIS1 HAXO0XK/IEHUS! HAWITYULIero PeleHNs B
MIPUKIIAJHBIX 33/1a49ax, U OTPEICIICHNsI CKOPOCTH TIPOIIecca, 3aJaHHOTO
bopMmyIoit uim rpadpuKoM.

4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX

4.7 WuTerpai, ero reoMmeTpudeckuii u Gu3nueckuii cMpici. Boruncienne
uHTerpaia no gopmyne Hototona JleitOnuma.

5 Teopust BeposiTHOCTEN M CTAaTUCTUKA

5.1 YucnoBble XapaKTEPUCTUKH CITy4YaifHBIX BEJIMUMH: MaTEMAaTHYECKOE

O’KMJIaHHE, TUCTIEPCHS U CTAHIAPTHOE OTKJIOHEHUE. [Ipumepsl mpuMeHeHus
MaTeMaTUYECKOT0 OKUJAHUs, B TOM YHCIIE B 3a/1a4aX U3 MOBCEIHEBHOM
KU3HU. MaTtemMaTnueckoe 0KuaaHne OMHAPHOMN CITyYaitHOW BEJIMYNHEI.




Matematuueckoe 0KHIaHue CyMMBI CITydyailHbIX BeIHMUMH. MaTtematuyeckoe
OKUJaHHE U JUCIIEPCUSi TeOMETPUUYECKOT0 U OMHOMHUAIBHOTO
pacrnpeieeHuil.

5.2

3aKoH OOJIBIIUX YHCE M €T0 POJIb B HAyKe, IPUPOE B OOIIECTRBE.
Br100poUHBIi METO/T MCCIICIOBAHUIA.

5.3

[Ipumepsl HENIPEPBIBHBIX CITy4YallHbIX BeIuuuH. [loHATHE O MIOTHOCTH
pacnpezeneHus. 3aga4n, TPUBOIAIINE K HOPMAJILHOMY PacIpeieiIeHHIO.
[ToHsiTHE O HOPMAJIBHOM pacpeeIICHUN

I'eomeTpus

6.1

[{umuHIpruYecKas MOBEPXHOCTh, 00pa3yoIINe MUIHHAPHYCCKOM
MOBEPXHOCTH, OCh IMJIUHPUICCKON MTOBEPXHOCTH. L IMIHMH/D: OCHOBAHHUS U
0O0KOBast MOBEPXHOCTh, 00Pa3yOIIast U 0Ch, TUIOMIAb OOKOBOW U MOJTHON
TIOBEPXHOCTHU

6.2

Konnueckas moBepxHOCTh, 00pa3yroiine KOHUYECKON MOBEPXHOCTH, OCh U
BCpHIMHA KOHUYECKOM IIOBEPXHOCTH. KOHyCI OCHOBAHHUC 1 BCpUIMHA,
o0pa3yromias U 0Ch, TUIOMIAIb OOKOBOH U ITOJTHON MTOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yolue U BbICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTb

6.3

Cdepa u map: HeHTp, paanyc, AMaMeTp, TII0MAb TOBEPXHOCTH ChHEpPHI.
BsanmMHoe pacrionoskeHue cepbl U TNIOCKOCTH, KacaTelbHasl IIIOCKOCTh K
cdepe, miaomaas chepsl

6.4

N300paxenue Ten BpalieHUs Ha IMJI0CKOCTH. Pa3BépTka MIMHpA U KOHYca

6.5

KomM0OuHanmu ten BpamieHust 1 MHOTOrpaHHUKOB. MHOTOTpaHHUK,
OIMCaHHBIN 0K0JIO cdepsl, chepa, BMCaHHAs B MHOTOTPaHHUK, WK TEJIO
BpalICHUs

6.6

[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00
00BEME MIPSMOYTOIHFHOTO TapaJlIeNIeHIe a U caeACTBUS U3 He€. O0BEM
UIHHIPa, KoHyca. O0BEM 1apa ¥ miomaiab cepbl

6.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMEHUS MEXKTY TIIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajjiesIbHO U MEPHIEHINKYIISIPHO OCH), CEYSHUS
KOHYyca (MapajieIbHOe OCHOBAaHMIO U MPOXOJIAIIEe Yepe3 BEPIINHY),
ceueHus 1apa

6.9

BexTop Ha niockocTy U B npocTpaHcTBe. ClI0)KEHNUE U BBIUUTaHKE
BEKTOPOB. Y MHOKCHHUE BEKTOpa Ha 4nci0. Pa3nokeHne BEKTOpa 1o TpEM




HCKOMILIAHAPHBIM BCKTOpAM. HpaBI/IJ'IO napajjiciacnuicaa. Pemenne 3aJa4,
CBsA3aHHBIX C IPUMCHCHUEM IIPaBUJI HeﬁCTBHﬁ C BCKTOpaMHU.

6.10 [IpsimoyronbHas cucteMa KOOpAUHAT B IpocTpaHcTBe. KoopanHatel
BekTopa. [Ipocreimue 3anaun B KoopauHaTax. YT0J MEXIy BEKTOPaMHU.
CkaisipHO€E IPOU3BEICHNE BEKTOPOB. BRIUNCIIEHNE YIII0B MEXAY IPSIMBIMU
U IJIOCKOCTAMU. KOOpAMHATHO - BEKTOPHBINA METOJ IIPU PELLICHUH
r€OMETPUYECKHX 3a/1a4.

Jis  mpoBedeHHs €QMHOTO TOCYJapCTBEHHOTO JK3aMeHa 10  MaTeMaTuKe
UCIONIb3yeTCsl MepeueHb (KoaudukaTtop) MpoBepseMbIX TpeOoBaHUN K pe3ylbTaTam
OCBOCHHS OCHOBHOW O0pa3oBaTeIbHON MPOrpaMMBbl CpPEIHEro o0Iero oOpa3oBaHHS U
HJIEMEHTOB COACPIKaHUSI.

IIposepsiembie Ha EI'D no MatemaTnke TpedoBaHus K pPe3yJibTATaAM OCBOEHUS
OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI CPEHET0 00IEro 00pa3oBaHUsI

Kon [IpoBepsieMbie TpeOOBaHMS K MIPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
IIpOBEPSI- 00pa3oBaTeNbHOI POrPaMMBbI CPETHETO 00IIET0 00pa3oBaHusl.

€MOro

TpeOoBaHUs

1 Bianenne metonaMu 10Ka3aTenbCTB, AITOPUTMAMU PELICHUs 33]a4; YMEHHE

¢bopMynupoBaTh M ONEPUPOBATH MOHATHSMH: OIpeNeIeHHe, aKcuoma,
TeopeMa, CIEeACTBHE, CBOICTBO, NpPHU3HAK, J10KA3aTElIbCTBO, PAaBHOCHIIbHbBIE
(GbOopMyIMpPOBKH;  NPUMEHATh HUX; yMEHHE (GOpPMyIMpPOBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIECHUE, NMPUBOIUTH NMPUMEPHI M KOHTPIPUMEDHI,
HCII0JIb30BaTh METOJl MATEMaTUYECKOW MHYKIIUH; IIPOBOJNUTD JOKA3aTEIIbHbIE
pacCcyXIeHMsI IIPU PEIIEHUHU 3a7ad, OLUEHUBATh JIOTUYECKYIO MPaBUIBHOCTh
paccyX/1eHHil; yMEHHE ONepUpOoBaTh MOHATUSIMHU: MHOXECTBO, ONEpalyi HaJ
MHO>KE€CTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO - MHOXKECTBEHHBIN ammapar
JUIS OTIMCAHUs peabHbIX MPOIECCOB U SBJICHUI U NP PElIeHUH 3a/1a4y, B TOM
quclie U3 JAPYTruX y4eOHBIX MPEIMETOB; YMEHHE ONEepUpOBATh MOHSITHIMHU:
rpad, cBs3HBIN rpad, 1epeBo, IUKI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a/1aBaTh U
ONHUCHIBaTh Tpadbl pa3IMYHBIMU CIIOCO0AMM; MCIONB30BaTh rpadbl Mpu
pelIeHnH 3a1a4

2 YmMmenue OIICpHUPOBATH TMOHATHAMH: HATYypaJIbHOC 4YHCJIO, MHOCJI0C YHCIIO,
CTCIICHb C ICJIbIM II0KAa3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHHU, CTCIICHL C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHb C JIEHCTBUTEIIbHBIM IIOKa3aTeCjieM,
J'[Ol"apI/I(i)M qucia, CMHYC, KOCMHYC U TAaHI'CHC IIPOU3BOJIBHOTO 4YHCJIa, OCTATOK

o MOAYJII0, paluOHAJIIBHOC YHUCIO, HPpPAlMOHAJIBHOC 4YHCIIO, MHOXCECTBa




HaTypalbHBIX,  pAllMOHANbHBIX,  JCHCTBUTEIbHBIX  YHCEN;  YMEHHUE
UCIIOJIb30BaTh TMPU3HAKH JEIUMOCTH, HAUMEHBIIUNA OOIMHA JAenuTeNlb |
HauMeHbIllee oO0IIee KpaTHOe, anropuTM EBKIMAa TpU pelieHUuW 3ajad;
3HAKOMCTBO C Pa3UYHBIMU MMO3UIIMOHHBIMU CUCTEMAMH CUHUCIICHUS; YMEHHE
BBITIONHATh BBIYHMCIICHUE 3HAYCHWA U TPeoOpa3oBaHUS BBIPAKEHUH CO
CTETIEHSIMH M Jorapudmamu, mnpeodOpazoBaHue ApoOHO - PaLMOHAIBHBIX
BBIPOXKEHUI; yMEHHE OIEepUpOBaTh MOHATUSIMH: IOCIEA0BATEIbHOCTb,
apudmernyeckass Mporpeccusi, TeoMeTpuyecKas Mporpeccus, OECKOHEYHO
yObIBaroIas reoMeTpuyecKas IPOrpeccusi; yMeHHE 3aJ1aBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCIE C MOMOUIbIO PEKypPpeHTHBIX (opmy,;
YMEHHE ONEPUPOBATH TMOHATHSIMH: KOMILICKCHOE YHCIIO, COIPSIKCHHBIC
KOMIUICKCHBIC YHCIIa, MOIYyJIb W apryMEHT KOMILIEKCHOTO ducia, (opma
3alMCH KOMIUICKCHBIX YHCET (FeOMeTpHYecKasi, TPUTOHOMETpPHUYECKas W
anreOpanveckas); yMEThb TPOU3BOAWTH apU(PMETHUYECKHE ICUCTBHS C
KOMIUICKCHBIMA ~ YHCJIAMHU;  OPUBOJUTH  NPUMEPHl  HCIOIb30BAHUS
KOMIUJIEKCHBIX YHCEJI; OMEPUPOBATh MOHATUAMM: Martpuma 2 X 2 u 3X3,
OTIpEeACTUTENb MATPHUILIbI, TEOMETPHUUECKUI CMBICIT ONPEACTUTEIS.

YMeHue onepupoBaTh IOHATUSAMU: PalHUOHAIBHBIE, HWPPaLUOHAJIbHbIC,
MOKa3aTelbHbIE, CTETeHHbIE,IOTapu(hMUIECKHE, TPUTOHOMETPUYECKHUE
YpPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMbI; YMEHHUE ONEPUPOBATh MOHATUSMU:
TOXKJIECTBO, TOXAECTBEHHOE TMpeoOpa3oBaHUe, YypaBHEHHE, HEPABEHCTBO,
CHCTE€Ma YPaBHEHHUI M HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB
U CHCTEM; YMEHHUE pElIaTh YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO
pa3IUYHBIX NPUEMOB; pEIIaTh YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MapaMeTpoM;  NPUMEHSATh YpPAaBHEHHUS, HEPABEHCTBA, HX CHCTEMBI IS
pellleHrs MaTeMaTUYeCKUX 3aJad U 3a/lay U3 Pa3InYHBbIX 00JacTeil HaAyKH U
peanbHON KU3HU

YMeHue onepupoBaTh MOHATUSAMM:  (YHKUHUS, UYETHOCTb  (DYHKIUH,
NEPUOUYHOCTh  (DYHKIMHM, OTPAHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
¢byHKIMH, 3KCTpeMyM (yHKIUHM, HauOoJblllee M HAUMEHbLIME 3HAYEeHUs
(GYHKIMH Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIUSA, aCUMOTOTHI Tpaduka
¢byHKIMU, TepBasi U BTOpas NpPOU3BOAHAs (YHKUUH, T€OMETPUUYECKUH H
(bu3nuecKkuit CMbICI TPOU3BOIHOM, epBOOOpa3Has, ONpeaeIeHHbIH HHTErpa;
yMEHHE HaXOJUTh AaCHUMITOTHl Tpaduka QYHKIUH, YMEHHE BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, NMPOU3BEACHMS, YaCTHOTO ¥ KOMIO3UIMH (YHKIIH,
HaXOJUTh YpaBHEHHUE KacaTelbHOW K rpaduky (yHKIMH; YMEHUE HaXOAMTh
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKLUH; YMEHUE HCII0JIb30BaTh MPOU3BOJHYIO
JUI.  TIPOBEJCHMUSA HCCIEeNOBaHMS (YHKUMH, HAXOIUTh HauOONbIIME U
HaUMEHbIINE 3HaYeHHs (yHKUUH; CTpOUTh TpapuKd MHOTOUWIEHOB C
HCIIOIb30BAHUEM  allllapaTa  MaTeMaTU4YECKOIO  aHalIu3a;  IPUMEHSATH
IIPOU3BOJHYIO JUIsl HAX0XKICHUS HAWIyYIIETrO PEIICHNs B NPUKIIAIHBIX, B TOM




YHCIIE COLMAIBHO - DKOHOMHYECKMX M (HU3MYECKHX 3a/a4ax; HaXOIHWTh
wiomaad 1 o0bEMBI (GUTYp C MOMOLIBIO MHTETpajia; MPUBOAUTH HMPUMEPHI
MaTeMaTHYeCKOTO  MOJACTHPOBAHHUA C MOMOIIBIO  JU(QepeHIHaTbHBIX
ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMU: rpaduk QyHKIUU,00paTHas (QyHKIMS,
KoMno3uuusi (pyHKUui, nuHeiiHas (QyHKOMA, KBaApaTuyHas (QyHKIHA,
panMoHanbHas ~ (QYHKUUS, CTeNneHHas (YHKOHUS, TPUTOHOMETPUUYECKHE
¢byHKUMH, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIMM, MOKa3aTelbHas U
norapupmuyueckas yHKLIUU; YMEHHE CTPOUTh I'paMKU U3YUEHHBIX (QYHKLUH,
BBINOJIHATH IIpeoOpa3oBaHus rpaduKoB GyHKIMN, KCII0JIB30BaTh rpauKu 1Jis
U3yYEHHUs] NPOLIECCOB M 3aBUCHUMOCTEH, IpPU pELIeHUH 3aJady M3 JAPYrux
yueOHBIX MPEIMETOB U 3a/ady M3 peajbHON XHU3HH; BbIpakaTb (opMyIaMu
3aBHCUMOCTH MEXJYy BEIMYMHAMH, HCIIONb30BaTh CBOWCTBA W TrpaduKu
GYHKIUH 175 pelieHusl YpaBHCHH, HEPAaBEHCTB W 3aJa4 C IapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW IIOCKOCTH MHOYKECTBA PEIICHHUN YpaBHEHHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3a/Jayd pa3HbIX TUHOB ( B TOM 4HCIE Ha
MIPOIICHTHI, IO U YaCTH, Ha JABIDKEHHE , pa0OTy CTOMMOCTH TOBAPOB U YCIYT,
HaJIOTM, 3a7auyd U3 o0JacTU YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTAaBJIATh BBIPAKEHMSI, YPABHEHUS, HEPABEHCTBA U X CHCTEM
[I0 YCJIOBHMIO 3aJauyd, HCCIENOBaTh IIOJYYEHHOE PEIICHUE U OLICHUBATh
MIPaBONOI00HOCTh PE3YyIbTATOB; YMEHHE MOJEIMPOBATH PEATbHbIE CUTYallUuN
HAa SI3bIKE€ MATEMAaTUKH; COCTABIIATH BBIPAXXCHMSI, YPABHEHUSI U HEPABEHCTBA U
UX CHCTEMBI II0 YCIOBHMIO 33/1a4d, HMCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHWEM  ammapara ainreOpbl, HWHTEPIETUPOBATH  IOJYYEHHBIN
pe3ynbTar

YMeHue omnepupoBarh MOHATUSMU: cpelHee apu(dMeTHdyeckoe, MeauaHa,
HauOoJbllee M HaWMEHbIIee 3HAYEHUs, pa3Max, JUCIEepCUs, CTaHJApTHOE
OTKJIOHEHHE YHUCJIOBOTO Halopa; yMEHHE U3BIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIMIO, TPEACTaBICHHYI0O B Ta0NMIaxX, Ha JAMarpammax, rpadukax,
OTPaXKaroLlyl0 CBOMCTBA PEAIBHBIX IIPOLIECCOB W SBICHUM; IPEACTABIATH
MH(OPMAIIHIO ¢ TTOMOIIBIO TAOIUI U TUarpaMM; UCCIIEI0BAaTh CTAaTUCTUYECKHE
JIaHHbIE, B TOM YHUCIIE C TPUMEHEHHEM I'paMueCcKUX METO/I0B U AJIEKTPOHHBIX
CpeAcTB; rpaMuecKu MCCIe0BaTh COBMECTHBIE HAONIOIEHHS C IOMOIIBIO
JarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccun

YMeHue onepupoBaTh MOHITUSIMU: CIyYalHBIM ONBIT U CIydyalfHOE COOBITHE,
BEPOATHOCTh CIY4YallHOIO COOBITUS; YMEHHE BBIYHCIATH BEPOATHOCTH C
HCIOJIb30BaHUEM TpapUuecKUX METOJ/OB; MPUMEHSATh (OPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOATHOCTEH, (opMysly TNOIHOH BeposATHOCTH, (opMyiy




bepnymnu, xomOunaropueie (akTbl U (HOPMYIIbI; OLEHUBATH BEPOSITHOCTH
peaIbHBIX COOBITUI; YMEHUE ONEepUPOBATH MOHATUSAMU: CaydyailHas BeTUYHMHA,
pacmpesiesnieHre BEpOATHOCTEH, MAaTeMAaTHYECKOE OXKMJAHUE, IUCIEPCUs U
CTaHJApTHOE OTKJIOHEHHE CIy4YailHON BETMUYMHBI, PYHKIUH pacrpeaesieHus u
IJIOTHOCTU PAaBHOMEPHOIO, IT0KA3aTEIbHOTO U HOPMAJIbHOTO PACHpPEIEICHUN;
YMEHHME HCIOJIb30BaTh CBOWCTBA M3YyUEHHBIX PACIpENeiIeHUM Uil peleHUs
3aa4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METOJbI
BBHIOOPOYHBIX HCCIIEOBAaHUI; yMEHHE MPUBOJUTH MPUMEPHl POSBICHUS
3aKOHA OOJIBIIMX YUCEN B MPUPOJIHBIX M OOILIECCTBEHHBIX SBIICHUSAX; YMEHHUE
ONEpUpPOBATh MOHATUSMHU: COYETAHHME, IEPECTAHOBKA, YHUCJIO COYETAHUM,
YHCIIO NEPECTaHOBOK; OMHOM HbIOTOHA; yMEeHHE NIPUMEHATh KOMOMHATOPHBIE
GbakTel W pacCy)XOeHHS Ui pEUICHHs 33Jay; OICHHWBATh BEPOSTHOCTU
peasIbHbIX COOBITHI; COCTaBJIISITh BEPOSITHOCTHYIO MOJIeb u
HUHTEPIPETUPOBATH MOIYUYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIWYMHA yIJIA, IUIOCKUMM YroJl, JBYTPaHHBIA YIOJI,
TPEXTPAHHBIM  YroJI, CKPEIIMBAIOLIUECH IMpPsAMBIE, NapAJUICIBHOCTh W
NEPIEHIUKYISIPHOCTD NPSAMBIX M IUIOCKOCTEH, Yrojl MEXIy NPSMBIMH, YIoJl
MEXJy IPSIMOH M IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMHM, PAacCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PAcCTOSHHUE MEXIy INPSAMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMHU; YMEHHE MCIIONIb30BaTh MPU PEIICHUH 33]au U3YUEeHHbIE (aKThl
U TEOpeMbl IUIAHUMETPUHM; YMEHHME OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KalIIET0 MHUpa; CTPOUTh MAaTEMaTUYECKHE MOJEIU C IIOMOIIbIO
F€OMETPUYECKUX IIOHATHA M BEJIWYMH, peulaTb CBA3aHHBIE C HUMH
MIPAaKTHUYECKUE 334U
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YMeHue omnepupoBaTh MOHATUSAMHU: IUIOMIAAL (GUIYpBl, O0BEM QUIYypHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAHHUK, C€YEHHE MHOTOTpaHHMKA, KyO,
napajulefienunes, npusMa, nupamuaa, (urypa U HOBEPXHOCTh BpALICHMUS,
LWINHAP, KOHYyC, Wap, cdepa, miom@np chepsl, MIOM@AAb MOBEPXHOCTU
NUPaMUbI, MPHU3MBI, KOHYyca, LMIMHIpA, O0BbEM KyOa, MNPsIMOYTOJIbHOTO
napajuleJenunena, NMpaMubsl, IPU3Mbl, HUIMHIPA, KOHYCa, 11apa, pa3BEpTKa
IIOBEPXHOCTU, CEYEHMs] KOHyca W LWIMHApPA, NapajuleJbHbIE OCU WIIHU
OCHOBAHHIO,CEUEHHE I1apa, IUIOCKOCThb, Kacaromasics cdepsl, LUIMHIPA,
KOHyCa; yMEHHEe CTpPOUTh CEUYeHHWE MHOIOIpaHHHKa, H300paxarhb
MHOTOTPaHHUKHU, (UTYphl M TOBEPXHOCTH BpAIICHUS, MX CEYEHHS, B TOM
Ylclie C IMOMOUIBI0 JJIEKTPOHHBIX CPEJICTB; YMEHHE MNPHUMEHSTh CBOICTBa
reOMETPHUECKUX (UTYp, CaMOCTOSTENBHO (HOPMYyIUpPOBaTh OMNpeAeTIeHUs
u3ydaeMmbIX (Uryp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IpH3HAKax
reoMeTpuueckux (uryp, OOOCHOBBIBaTH MM OINpPOBEpraTb HUX; YMEHHE
MIPOBOJIUTH KJIACCU(PHUKAIMIO (PUTYp MO Pa3lIUYHBIM NPU3HAKAM, BBIIOIHATH




HeO6XOI[I/IMBIe JOIOJHUTECIBHBIC ITIOCTPOCHUA

11

VMeHHe ONeprpoBaTh NOHITUSIMU: JIBUKCHUE B IIPOCTPAHCTBE, IapaLIeIIbHBIN
HEePeHOC, CHUMMETpPHsS Ha IUIOCKOCTH ¥ B INPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue Moa00us, M0100HbIe (PUTYPBI;YMEHHE paclio3HaBaTh PaBHbIC
U 1oA00HBIE (GUIYpbl, B TOM 4YHCIE B MPUPOJIE, HCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BATh TEOMETPHUYCCKUE OTHOIICHHS NPU PEIICHUU 3a/1a4; HaXOJHUTh
TeOMETPUYCCKUE BEIMYHMHBI (JUIMHA, YTOJl, IUIOIA/Ab, 00bEM) NpU pEIICHUU
3a7a4 W3 JPYTUX Y4YeOHBIX MPEIMETOB M W3 PEAIbHOW JKU3HH; yMCHHE
BBIYHCIISATh TEOMETPUYCCKUE BEIWYHMHBI (JUIMHA, Yroj, IUIOUIa[b, OOBEM,
IUIOLIA/b [TOBEPXHOCTH), UCIIONB3Ysl M3YUYCHHbIE (POPMYJIBI H METOJBI, B TOM
YHCIie: TUIOMIA/b IOBEPXHOCTH INUPAMHUIbI, MPU3MBI, KOHYCa, LWIUHIPA,
wiomanb cdepbl; 00bEM KyOa, MPSIMOYrOJBHOTO —MapaieienuIe/a,
HPaMUJIBL, IPU3MBI, UIHHAPA, KOHYCA, Iapa; yMEHUE HaXOJUTh OTHOLICHHE
00BEMOB TOTOOHBIX QUTYP

12

YMeHue ornepupoBaTh MOHATUAMU: TMPSMOYTOJbHAs CHCTEMa KOOpPIWHAT,
BEKTOp, KOOPJAMHATHl TOYKH, KOOPJAMHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOU3BEACHNE BEKTOPA Ha YHCIIO, Pa3I0KEeHNE BEKTOpa 1Mo 0a3ucy, CKaIsIpHOoe
MIPOM3BE/ICHNE, BEKTOPHOE MPOU3BEICHUE, YTOJ MEXKIy BEKTOpaMHU; YMEHHUE
WCIIONB30BaTh BEKTOPHBIM M KOOPJAWHATHBIA METOA IS  PELICHUS
reOMETPUUYECKUX 3aa4 U 33/1a4 APYTUX YUeOHBIX TPEIMETOB

13

YMeHue BbIOMpATh MOAXOASIIMNA METOJ JUIsl pelleHus 3aJadud; MOHUMaHUE
3HaYMMOCTH MAaTEeMaTUKU B M3YyYECHUHM TPHPOJHBIX M OOIIECTBEHHBIX
MIPOLIECCOB U  SBJICHWH; YMEHHE pacllO3HaBaTb IIPOSIBIIEHUE 3aKOHOB
MaTeMaTUKd B HCKYCCTBE, YMEHHUE IPUBOAUTH INPUMEPbl MaTEMaTHUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTUYECKOU HAYKH.




IlepeyeHnnb 3j1eMEeHTOB coJiepkaHusi, NpoBepsieMbiX HA EI'J mo maTtemaTuke

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIEHUS

11 Harypanbnble u niensle yncia. IlpusHaku 1eIMMOCTH LENbIX Yucel.

1.2 Pannonanenele uncina. OObBIKHOBEHHBIE U JIECITUYHbIE JPOOHU, IPOLIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH.

1.3 ApudmeTndeckuii KOpeHb HaTypaabHOU cTeneHu. JleiicTBus ¢
apu(MeTHUECKUMH KOPHIMU HATypalbHOM CTENEHU.

14 Crenens ¢ nenbiM nokasarenaeM. CTENEHb ¢ PAllMOHAIBHBIM I10KA3aTEIEM.
CBolicTBa CTENEHH.

1.5 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa.

1.6 Jlorapudm uncna. JlecaTuuHble U HaTypalbHbIE JOrapHU(PMBbI.

1.7 JeiicTBuTenpHble uncia. ApupmMeTnyeckre onepamnnu ¢ 1eHCTBUTEIbHBIMU
yuciaamu. [IpubamkeHHbIe BBIYUCICHNUS, IPAaBUIIa OKPYTIIEHUS, TPUKHUIKA U
OLICHKA pe3yJIbTaTa BEIYNCIICHHUS.

2 VYpaBHEHMS U HEPABEHCTBA

2.1 [enbie u 1pOOHO - palMOHANIbHBIE YPaBHEHUS

2.2 UppanmonanbHble ypaBHEHUS




2.3

Tpuronomerpuyeckue ypaBHEHUS

2.4 [TokazaTenpHbIC U JOTapUMUYECKHE YPABHEHUS

2.5 L{enbie 1 1poOHO - paroHaAIbHBIC HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHbIC U JIOTApUPMUICCKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB.

2.10 VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

211 Marpuua cucteMsl TMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpULbL.

3 OyHKIMH U TpaduKu

3.1 @yHk1us, crocoos! 3ananus GyHkun. I'papux Gynkiumn. Bzanmuo
oOpartHble pyHKIMU. YeTHble 1 HeueTHbIe GyHKuMU. [leprnoanueckue
byHKIMN.

3.2 Ob6nactp onpenenenus u 00xacts 3HaueHui GyHkuu.Hymn Gyskimm.
[IpomexxyTku 3HaKONmocTosHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (DYHKIIUH.
MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaYeHUs
(GYHKLINU HAa TPOMEKYTKE.

3.3 CrenenHast (yHKIHMS C HaTypaJbHBIM U LIEJbIM NoKa3aTeneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N - Ol CTENECHH.




3.4

Tpuronomerpuueckue GyHKIMHI, UX CBOWCTBA U rpapuKu

3.5 ITokazaTenpHas u orapudmudeckas QyHKIIUU, ©X CBOUCTBA U rpaduKH.

3.6 Touku pa3peiBa. AcUMNTOTHI rpadukoB GyHKIKNH. CBOMCTBA QyHKIIUHA
HENPEPBIBHBIX Ha OTPE3KE.

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEOBATEIHLHOCTEH.

3.8 ApudmeTrndeckas U reoMeTpudeckas nprpeccun. @opmyia cIoKHbBIX
MPOLIEHTOB.

4 Hauana matemaTndeckoro aHanusa

4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 371€MEHTAPHBIX (PYHKIIHH.

4.2 [TpumeHeHre MPOU3BOTHOM K HCCISTOBAHUIO (DYHKIIMU HA MOHOTOHHOCTD U
sKCcTpeMyMbl. Haxox1eHre HauOoIbIIIero 1 HAMMEHBIIETO 3HAYCHHS (PYHKITHH
Ha OTpe3Ke.

4.3 [TepBooOpasnas. MuTerpan.

5 MHOXeCTBa U JIOTHKA

5.1 MHOkecTBO, Onepanu HaJ MHOXkecTBaMu. [narpammel Ditnepa - Benna.

5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA

6.1.

OnucarenbHas CTaTUCTUKA




6.2 BeposiTHOCTB

6.3 KomMOunaropuka

7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaIICHUS

7.5 KoopauHatel 1 BEKTOPBI




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB H TeM (undposbie)
Kontpoabn | IlpakTnuec
n/n MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
ble padoThI KHe padoThl
pecypcsbl
bubmuorexa [JOK
1 BBeneHue B cTepeoMeTpHIo 10 https://m.edsoo.ru/1c209e
37
[IpsiMble U TIIOCKOCTH B TPOCTPAHCTB bubmorexa LIOK
2 p © ocKoc pOCTpanc e'v 12 1 https://m.edsoo.ru/1c209e
[TapaniensHOCTh MPSMBIX U MIIOCKOCTEH 37
[lepnieH UKy ISIPHOCTD MPSMBIX U bubmmorexa LIOK
3 cprieHa vy PHOCTD TP 12 https://m.edsoo.ru/1c209e
MJI0CKOCTEH
37
bu6anoreka LIOK
4 VYTasl MeXIy NPSIMBIMU U IIJIOCKOCTSAMU 10 1 https://m.edsoo.ru/1c209e
37
but6mmorexa [IOK
5 MHororpaHHUKH 11 1 https://m.edsoo.ru/1c209e
37
but6mmoreka [IOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1c209e
37
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IToBTOpEHME: CEUEHMS, pACCTOSIHUS U YIJIbI

bubnunorexa LIOK
https://m.edsoo.ru/1c209e
37

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68



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

11 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/mt P Kourtpoasn | Ilpakruueck (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
ble padoThI ue padboTbl
pecypcbl
bubmuorexa [JOK
Tena BpameHus 12 https://m.edsoo.ru/1c209e
37
bubmnoreka IIOK
OOBEMBI TET 5 1 https://m.edsoo.ru/1c209e
37
BekxTopsl 1 KOOpAMHATHI B bubnuorexa LIOK
P pA 10 1 https://m.edsoo.ru/1c209e
MIPOCTPAHCTBE 37
[ToBTOpenwme, o600MImICHNE bubmmorexa LIOK
P ’ B . 7 1 https://m.edsoo.ru/1c209e
cHCTeMaTH3aIns 3HaHUI 37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoxa Kourpousn | IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIe pecypChl
ble padoTel | pPadoThI
OCHOBHBIE TIOHSTHS CTEPEOMETPHU:
TOYKa, TpsiMasi, IUIOCKOCTb,

1 npoctpanctBo. [IpaBuia usoOpaxxkeHus Ha 1 bubnmnorexka HOK
pPHCYHKaX: U300paKeHUs IIIOCKOCTEH, https://m.edsoo.ru/aecc77cd
napajiesIbHbIX MPSAMBIX (OTPE3KOB),

CepeIMHbl OTpe3Ka

5 [TonsTHs: mepecekaronuecs MIOCKOCTH, 1 bu6anoreka LIOK
NepeceKaroIInecs mpsMasi U TIOCKOCTh https://m.edsoo.ru/2d8a9¢c99

3 [TonsTHs: mepecekaronuecs MIOCKOCTH, 1 bubanoreka LIOK
nepeceKaroIIuecs mpsMasi U TIO0CKOCTh https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 5 P 1 bubmmorexa [JOK
n300pa’keHre MHOTOTPAaHHUKOB Ha

P P https://m.edso0.ru/a63959%d
pHUCYHKaX, Ha MPOEKITMOHHBIX YePTeKaxX
HauanbHble cBefieHUs 0 KyOe 1

5 ! R Y 1 bubnuoreka [{OK
nUpaMyuie, UX pa3BEPTKH U MOJIEIH.

PAMILAS, 1 Pshep 8 https://m.eds00.ru/b30dff38
CeueHnss MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe u
6 ! R Y 1 bubmuoreka [{OK
nUpaMyuie, UX pa3BEPTKH U MOJIEIH.
pantiti paspep A https://m.edsoo.ru/3d8ffd32
CeueHnst MHOTOIPaHHUKOB
7 [TousiTHE 00 aKCHOMATHYECKOM 1 bubnunoreka LIOK
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IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUS U3 HUX

https://m.edso0.ru/0cc5c4fe

TToustue 00 akCHOMATHYECKOM

8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LIOK
P p pHit: https://m.edsoo.ru/239c8cb4
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[ToHsiTHe 00 AKCHOMATHYECKOM
9 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubnuorexa LIOK
P p pHit: https://m.edso0.ru/65c6b106
CTEPEOMETPUM U CIEICTBUA U3 HUX
IT 0
10| moerpoct crepeoverpu: axcrions bimorera LIOK
P P pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPUM U CIEICTBUA U3 HUX
B3anMHOe pacrionioskeHue mpsiMbIX B
MIPOCTPAHCTBE: MepeceKarorecs, bubnmnoreka [JOK
11
napajuie/ibHbIe U CKPEIIUBAIOIIHECs https://m.edsoo.ru/1a2520f6
IpsIMBbIE
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
B IIPOCTPAHCTBE: MapaJlIeIbHBIC TPSMBbIC bubnmnoreka [JOK
12 .
B IIPOCTPAHCTBE; MapaIeTbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
I N
g | e o
P up - ap https://m.edsoo.ru/eeld19b9
IMpsAMOU U IMIIOCKOCTH
14 VYTIBI ¢ COHANIPABICHHBIME CTOPOHAMHU Bubmmorexa LIOK
P P https://m.edsoo.ru/9f4071b9
but6mmoreka [IOK
15 Yroia Mexay NpsIMBIMU B IIPOCTPAHCTBE

https://m.edsoo.ru/fe733862
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bubnunoreka LIOK

16 vy
FOT MEHLY TIDAMBIMIL B HPOCTPAHCTRE https://m.eds00.ru/2935a9a0
17 [TapayienbHOCTB IIOCKOCTEN: Bu6mumotexa [JOK
napaJuiebHbIC TNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamuienabHbIX INIOCKOCTEN bubanoreta LIOK
P https://m.edsoo.ru/e504d656
o ngCTeﬁmHe HpOCTpaP.ICTBeHHLIe : Bubmiorexa LIOK
ATYPEL Ha TIIOCKOCTH: TETPAsP, YD, https://m.edsoo.ru/4a28dc02
napajuiesIenunes
20 IToctpoeHue ceueHuit bubmrorexa LIOK
P https://m.edsoo.ru/1d434d0f
21 IlocTpoenue ceueHuit bubnuorexa LOK
P https://m.edsoo.ru/ec26fe5d
. KOHT(’)IZOJ;I)I;H&?I pa6;)(T:a r;o CTeMee "[Ipsimbie BuGmorexa LIOK
1 TUIOCKOCTH B IPOCTPAHCTBE.
poctp o https://m.edso0.ru/9a0a%e56
[TapaninenbHOCTb NPSAMBIX U MJIOCKOCTEN
I .
| T
» HEPHERAHTED P https://m.edsoo.ru/b19f6a5d
B [IPOCTPAHCTBE
24 [IpsiMble apasenbHele U bubmuorexa [JOK
MEePICHIUKYJISPHBIC K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble napasenbHele U bubmuorexa [JOK
25
NEPIEHAUKYISAPHBIE K MIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHAuKyJISIPHOCTH IPSIMOU bu6muoreka [JOK

" IJIOCKOCTH

https://m.edsoo.ru/f85bfc46
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[Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOU

bubnunoreka LIOK

27
¥ TUTOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 npsIMOM NEpIIEHIUKYIIAPHOU Bu6mumotexa [JOK
IIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o mpsMOM NEPIEHANKYISIPHON bubnuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema 0 IpsAMOM NEPIICHAUKYIISAPHON bubnmnoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
IT :
31| pacerosmne o o o rtockocrn BuGmorexa LIOK
P 8 ’ https://m.edso0.ru/33c477d3
paccTostHuE OT MPSAMOM J0 IMIIOCKOCTH
IT :
2 | paceromme or roukn 10 nrockoc EuGorera LIOK
P ! ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH
IT :
3| pacerommme or roukn 10 mrockoc EuGorera LIOK
P 9 ' https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
IT :
34 | pacerommme or roukn 10 mrockoc buGorera LIOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 TIOCKOCTH
35 VYTiabl B IPOCTPAHCTBE: YIOJI MEXITY bubnuoteka [JOK
NPSIMOY ¥ TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN YroJl, TUHEHHBIN Yroil bubmuoreka [JOK
JBYTPAaHHOTO yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil bubmuotexa [JOK

JBYI'PAHHOI'O yrIJla

https://m.edsoo.ru/c7c777ed
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IlepneHuKyIAPHOCTD MIJIOCKOCTEM:

38 MIPU3HAK MEPICHIUKYISIPHOCTH IBYX buomorexa LIOK
P up AHEYTAD e https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
IT i
3| npwak nepnennypoc 1nyx bitorera LIOK
P Vp AT ad https://m.edsoo.ru/ed9e2a8e
TIJIOCKOCTEH
IT I
o | e
P Vp AR s https://m.edsoo.ru/ba75dc57
TIJIOCKOCTEH
41 Teopema o TpEx meprie a bubmorexa LIOK
Ma 0 TPEX MEePICHIUKYIIApax
P P PHEHARKY PP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepreHAnKyIsIpax bubmiorexa LIOK
P P PHEHAMIYIP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHAnKyIsIpax bubmiorexa LIOK
P P PHEHAMIYIP https://m.edso0.ru/9f246736
KonTponbHas padoTa no temam
"[lepneHIMKYISAPHOCTD NMPSAMBIX U bubmuoreka [JOK
44 .
ockocteil" u "Yriabl MeXay NpsSMbIMU https://m.edsoo.ru/5b971ef3
U MJI0CKOCTSAMU"
[TonsiTe MHOTOTrpaHHNKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE bubnuoteka [JOK
45 .
HEBBITYKJIble MHOTOTPaHHUKH; pa3BEPTKa https://m.edsoo0.ru/2d24e873
MHOT'OTpaHHUKa
[Ipusma: N-yronpHast mpu3Ma; TpaHu U BuGnmorexa LIOK
46 OCHOBAHHMS IPU3MBI; TIpsiMasi 1

HAaKJIOHHAsA NMMPHU3MBbI; OOKOBas M IIOIHAS

https://m.edsoo.ru/b4ad63ad
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IMOBCPXHOCTDH ITPU3MBI

[Tapannenenumnen, NpAsMOyroJibHbII

but6mmoreka [IOK

47 .
napaJulesIeuIe]] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamua: N-yrojgpHasi MUpaMuIa, TpaHu
48 Y OCHOBaHUE MUPaMUIbL; OOKOBas U but6mmoreka [IOK
IIOJIHASI TIOBEPXHOCTh ITUPAMU/IBI; https://m.edsoo.ru/fblcd0a5
MIpaBWIbHAS U yCEUEHHAS MTUPaAMU/IA
[IpaBuUIIbHBIE MHOTOTPAHHHUKH: TTOHSATHE
MPaBUJILHOIO MHOTOI'PAaHHHKA;
49 P P bubnuorexa [JOK
MIpaBUiIbHAs IIPU3Ma U IPaBUIILHAS
p p p https://m.eds00.ru/074c8865
MUpaMHUJIa; TPABIIIbHAS TPEYTOIbHAS
MUpaMHJIa ¥ TIPABUIILHBIA TETPadAp; KyO
IIpencraBienue o MpaBUIbHBIX
50 pel P bubmmorexa [JOK
MHOTOTPAaHHUKAX: OKTadIp, JOAEKAdIP U
p P P https://m.edsoo.ru/a0fdd5bf
HUKOCadIP.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOUKH, IPSIMOH,
51 5 P bubmmorexa [JOK
IUIOCKOCTH. DIIEMEHTHI CHMMETPHH B
p https://m.edsoo.ru/b9e777d9
MMpaMHJIax, Mapajrielienueaax,
MTPABMWJIBHBIX MHOTOTPAaHHUKAX
BrrunciieHue 2I1eMeHTOB
52 56 bubmuoreka [{OK
MHOTOTPAaHHUKOB: PEOPaA, JUAroOHAaIH,
p pebp https://m.edsoo.ru/6cdbecef
YTIIBI
ITnomians 00KOBOI MOBEPXHOCTH U
Hl VH P . bubmuoreka [{OK
53 MTOJIHOM MMOBEPXHOCTH MPSIMOU TTPU3MBI,

TIJIOIAIb OCHOBAHUH, TeopeMa 0 OOKOBOM

https://m.edso0.ru/37d84157
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IIOBEPXHOCTHU MPSAMOM IIPU3MBI

[Tnomane 60KOBOM MOBEPXHOCTH H

54 IIOBEPXHOCTHU ITPABUIIbHON TUPAMUIBI, Bu6mumotexa [JOK
Teopema o IuIoaau OOKOBOM https://m.edso0.ru/5603e30b
MMOBEPXHOCTH YCEUEHHOW MUPAMUIbI
55 KontponbHas paboTa o teme bubnmnoreka [HOK
"MHororpaHHUKH" https://m.edsoo.ru/a95f5c04
. bubnuorexa [JOK
>0 Homsie 06 00rEwe https://m.edscﬁ).ru/7ad0020b
57 O06BEM TUpaMuIBI bubmorexa HOK
https://m.edso0.ru/235171b3
58 O0BEM nupamMuIsI Bubnmorexa [IOK
https://m.edsoo.ru/f47dfefd
59 OO0BEM TUPAMHU/TBI bubmmorexa HOK
https://m.edso0.ru/79c10312
60 O06BEM TUpaMuIbI bubmorexa HOK
https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa HOK
https://m.edso0.ru/79853608
" bubnuoteka [JOK
62 OOBEM MpHsM https://m.eds;f).ru/1e053890
" bubnuotexa [JOK
03 OOBEM mpi3MEI https://m.edscﬂ).ru/482d3f51
64 Konrtponsnas padora no reme "O0bEMBI bubmuotexa [JOK

MHOTOT'PaHHUKOB"

https://m.edso0.ru/28a6573c
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[ToBTOpenue, 0600IICHNE

65 cucremartusanusa 3Hanuil. [loctpoenne 1 bubmmorexa LIOK
. https://m.edsoo.ru/098bedad
CeUeHU B MHOTOTPAaHHUKE
[ToBTOpenue, 0600IICHNE
cucTemMaTu3auus 3HaHuil. Beruucnenue
66 PACCTOSIHUM: MEXKIY IABYMs TOYKAaMH, OT 1 bubnmnorexka HOK
TOYKH JIO MPSMOM, OT TOUKH JI0 https://m.edsoo.ru/f7792ba9
MJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
MPSIMBIMU
67 Hroroas koHTposIbHAs paboTa 1 bubnuorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHMEe, 06001IEHNE
cucTemMaTu3anus 3HaHuil. Beraucnenue
YIJIOB: MEK]y CKPEIIUBAIOIIMMUCS bubnuotexa [JOK
68 . 1
IPSIMBIMH, MEXAY IPAMON U https://m.edso0.ru/56765e8b
IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTIIOB
MEXy IIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIIACC

KoaudecTBO 4acoB

ara
Kourpos | IIpakruuye A DJIeKTpPOHHbIe UG pPOBbIE
Nen/m | Tema ypoka usyue
Bcero bHbBIE CKHe st o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Cdepa u map: meHTp, paamnyc,
1 WAMETP; TUIOIIAIb MOBEPXHOCTH 1 bubamorexa LIOK
A P THOTHaA P https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacnonox
2 HJIOCKOCTHPKacaTeHBf{I;:eII?E)):EZICjL K 1 bubnuorexa LIOK
’ https://m.edsoo.ru/bed12a43
cthepe; romaas cheps
3 N3ob6paxenue chepsl, mapa Ha 1 bubnmnoreka [JOK
wiockoctd. CeueHus iapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,
o0pa3yronye HUIHHIPHIECKON bubnmnoreka [HOK
4 . 1
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
[{unuHap: ocHOBaHMS U OOKOBas
5 MOBEPXHOCTh, 00pa3yroIas u oCh; 1 bubmmnoreka [JOK
TI0MIa1b OOKOBOM U MOJHOMN https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300paxeHne NUINHApPA HA
6 IJIOCKOCTH. Pa3BépTka muimHapa. 1 bubnmnoreka [JOK

Ceuenus numHApa (II0CKOCTHIO,
napasuiebHON WUIn

https://m.edsoo.ru/016e25eb
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NEPIEHIUKYISIPHOM OCH LIMJIMHAPA)

Konnueckas MOBEpXHOCTb,
00pa3yrolire KOHUIeCKOM

bubnunorexa LIOK

7
HIOBEPXHOCTH, OCh U BEpIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
K :
. oSpasyromas  oce; mromas Goxosoi BuGuorera LIOK
pasylom . https://m.edsoo.ru/897dd3b2
Y TIOJIHOM TTOBEPXHOCTH
Yceué 7| : 00
0 soncora; ocrosame n Goromas uGmorexa LIOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N300paxeHne KoHyca Ha MIIO0CKOCTH.
o fa:;BépTKa KOHYyca. Ce‘{eHI/I}IUKOHyca Bubmiorexa LIOK
IUIOCKOCTBIO, TTapaieIbHON
T > Tapajiiedt https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U IIOCKOCTBIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomOunanus ten BparieHus u bu6nuorexa [IOK
11
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
" N(IbHororp;HHHK, OMNHCAHHBIN OKOJIO Bubmiorexa [IOK
bI; a, BIMCAHHAA B
COCPRL, COCPa, ¢ https://m.edso0.ru/0b136158
MHOTOIPAaHHUK WJIM B TEJIO BPALICHUS
13 [Toustue 06 00béMe. OCHOBHEIE bubnunorexa LIOK
CBOICTBA 00BEMOB TeEI https://m.edsoo.ru/26a03fb7
but6mmoreka [IOK
14 O05é
PEM IITIHIIPA, KOHYCa https://m.edso00.ru/5513d87b
15 O0BEM 1rapa u mwiomaas chepsl bubnuoteka [JOK
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https://m.edsoo.ru/d189bde2

[Tono6GHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEXKTY TUIOIIAISIMU

bubnunorexa LIOK

16
HOBEPXHOCTEH, 00bEMaMK OAOOHBIX https://m.edsoo.ru/810cfleb
TeN
17 KoHTtpoinbHas pabora o Temam "Tena bubnmnoreka [HOK
Bpatienus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab
BekTop Ha miiockocTy U B bubnmnoreka [HOK
18
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB bubmmorexa LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCII0 bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
o Pe:gomeznz BeKTOp: nc()) T:éMH . Bu6morexa LIOK
HEKOMILIAHAPHBIM BEKTOPaM. BUJT
P P P https://m.edsoo.ru/a28fd74e
napasuiesenumnena
P
22| npnencaiew npans acicrai EuGorera LIOK
p P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
93 KoopanHaTHO-BEKTOPHBIM METO IIPH bubmuorexa [IOK
PEIICHUH T€OMETPUIECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
w | e
pocTh . cTBe. ROOpA crropa. https://m.edsoo.ru/48db7058
[Ipocreiiiue 3a1aun B KOOpAMHATAX
o5 VYron mexay BekTopamu. CKasipHOE bubnmoreka [JOK

MMPOU3BCACHUC BCKTOPOB

https://m.edsoo.ru/725effc4
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Brruucnenue yrioB Mexay IpsMbIMU

bubnunoreka LIOK

26
Y IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
| Sl o e
P " pA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
28 cucremaTusaius 3Hannii. OCHOBHBIC bu6mmoteka IIOK
¢urypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
IToBTOpEHHME, 0000IICHUE 1
29 cucremaTusaiys 3Hanuii. OCHOBHBIC bu6mmoteka IIOK
¢Gurypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
IT , 0000
30 CI/I(LBTTecl)\faeTI:;Z 215[03}?;;1:111:16 ;Ia auun bubnuorexa LOK
B e https://m.edsoo.ru/7491efe0
TUTAHUMETPUH B METOJIBI UX PEIICHHS
p | e ey
HMCTEeMaTH3alus 3HaHU. 9u
H A https://m.edsoo.ru/4dffdad7
TUTAHUMETPUH B METOJIBI HX PEIICHHS
[ToBTOpeHue, 06001IeHUE 1
32 cucrtemaTusaius 3Hanuii. OCHOBHbBIE bubmuoreka [{OK
burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
33 HroroBast KoHTpoIbHas paboTa bubmorexa LIOK
P P https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHUE 1 bubnmoreka [JOK



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2

CUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/f465d10e

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Marematuka: anrebpa 1 Hayana MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eometpus, 10-
11 ximaccel/ Atanacsn JI.C., byty3os B.®., Kagomiies C.b. u np., AKunoHepHoe 00111eCTBO

«I/I3,Z[aTeJ'IBCTBO ((HpOCBeH_[eHI/Ie»

METOJAUYECKUE MATEPHUAJIbI VIS YUUTEJISA
Matemaruka: anreOpa 1 Hayajla MaTeEMaTUYECKOI 0 aHaiu3a, reometpus. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., byry3os B.®., Kagomues C.b. u np., AkiiionepHoe 00111ecTBo

«3marenscTBO «IIpocBemenune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/ec24dfc2
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