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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOTrO Kypca «I'eomeTpusi» 6a30BOTO YpOBHS IJisi O0YHAIOIINXCS
11 xnaccoB pa3paboTaHa Ha OCHOBE:!

@denepalibHOTO TOCYJAapPCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAApTa CpPEAHEro OOIero
oOpa3oBaHusi, C Y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMN, TNPEABIBISIEMBIX K
MaTeMaTHYECKOMY 00pa30BaHUIO, M TPAJAUIIUNA POCCUICKOTO 00Opa30BaHHUS.

- 3akoHa Poccutickoit ®deneparuu «O06 obpazoBanum» (Ne 273 - @3 ot 29.12.2012);

- 3akona PecnyOmuku Bypstus ot 13.12.2013 roma Ne 240-V «OO6 oOpa3oBanuu B
Pecniyonnke Bypsatusy;

- @enepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETr0 OOIIETo
o0pa3oBaHMs, YTBEPXKICHHBIM TIpuKa3oM MUHHCTEpCTBA O0O0pa3oBaHUA U  HAayKd
Poccwuiickoit ®enepanunot 17.05.2012 No 413;

- [Ipukaza MunncrepctBa npocsenieHuss PO ot 20 mas 2020 r. N 254 "OO0 yrBepxaeHun
denepanbHOro mnepeyHs y4yeOHUKOB, JOMYLICHHBIX K HCHOJB30BAHUIO TPH peaTH3aluu
UMEIOIINX TOCYAApCTBEHHYIO aKKpEIUTAlMI0 O0pa30BaTENbHBIX IMPOrpaMM Ha4yallbHOTO
o01iero, OCHOBHOro oOImero, cpeaHero oOmero oOpa3oBaHUsl — OpraHU3AIUSIMU,
OCYIIECTBISIOUMU 00Pa30BaATEIbHYIO EATENBHOCTS" (C U3MEHEHHUSIMH U JJOTIOJTHEHUSMH );
- KonBenmuu o nmpaBax peOeHKa;

- IlocranoBnenus I'maBHOro rocygapctBeHHOro canutapHoro Bpada P® ot 30.06.2020 Ne

16 (pen. ot 02.12.2020) «O0 yTBep)KICHUM CaHUTAPHO-3MUAeMuoIoruueckux mpasuia CIT
3.1/2.4.3598-20  "CaHuTapHO-3MHIAECMHOJIIOTHYCCKHE  TpeOOBaHHUA K  YCTPOMHCTBY,
COJZIEPKaHUIO M OPTaHMU3alnU paboTHl 00pa30BaTEIbHBIX OPTaHU3ALUN U IPYTHX 00BEKTOB
couuagbHOW HMHQPACTPYKTYphl IJs AE€Ted U MOJIOJCKU B YCIOBHUSX PaCHpOCTpaHEHUS
HOBO#1 KopoHaBupycHo# uHpekimu (COVID-19)"»;

- Canurapnoro npasuwia U Hopmbl CanlluH 1.2.3685-21 «l'uruennuyeckre HOpMaTUBBI U
TpeOoBaHUs K 00eCTICYeHHUIO OE30MacHOCTH | (WJTK) OE3BPEIHOCTH ISl YeJIOBEKa (PaKTOPOB
cpensl  OOWUTaHUS», YTBEPKICHHBIX IOCTAHOBIEHHWEM [J1aBHOrO TroOCyIapCTBEHHOIO
carutapHoro Bpava Poccuiickoit ®enepamuu ot 28.01.2021 Ne 2;

- [Ipukaza MunucrepcTBa obpa3oBanus 1 Hayku Poccuiickoit @enepauuu ot 9.06.2016 Ne
699 «OO0 yTBEpXKIEHUM TEpPEYHs OpraHU3alHi, OCYIIECTBISIONIMX H3JaHUE YYEOHBIX
nocoOuii, KOTOpbIe IOMYCKAIOTCS K HCIOJb30BaHUIO B 00pa30BaTENILHOM IIpoliecce B
UMEIOIUX TOCYIapCTBEHHYIO aKKpEOUTAlMI0 U  pPeaJu3yloIlMuX o0pa3oBaTeibHbIE
MpOrpaMMBbI 00111ero 00pa3oBaHUs 00PA30BATEIbHBIX YUPEKACHHUIX) (C U3MEHEHUSIMU);

- @enepanbHOTO TEpeyHsi Y4eOHUKOB, JOMYIICHHBIX K HCIOJB30BAHUIO TMPH peaTu3alluu
UMEIOIINX TOCYAAPCTBEHHYIO aKKpEIUTAIi0 00pa3oBaTeNbHBIX MPOTpaMM HAYaIbHOTO
o0miero, OCHOBHOroO o00miero, cpeaHero oOmero oOpa3oBaHMs — OpPraHU3ALMIMM,
OCYIIECTBISIIOIMMU  O0pa30BaTENbHYIO  JESATEIBHOCTb,  YTBEPKACHHOIO  IPUKA30M
Munnpocsenieanst Poccun ot 20.05.2020 No254 (¢ M3BMEHEHHUSIMH U JIOTIOJIHCHUSIMHA OT 23

nexabpst 2020 r.);
- [lopsimka opraHu3anuy U OCYIISCTBIICHUS 00Pa30BaTeIBLHON JACSITEILHOCTH 110 OCHOBHBIM
o0mieo0pa3oBarelbHBIM MpPOTpaMMaM — O0pa30BaTeIbHBIM MPOTPAMMaM HAYAIBHOTO

0011ero, OCHOBHOTO OOIIETO U CpeIHEro o0miero o0pa3oBaHus, YTBEPKIEHHBIM MIPUKAa30M
MunuctepctBa npocserienus Poccuiickoit @enepanuu ot 22.03.2021 Ne 115;

- YcraBa MBOY «Kypymkanckas COLL Nel» ot 21.12.2015 r.;

- Yuebnoro mnana MbOY «Kypymkanckas cpenusis o0meodpa3zoBaTenbHas mkonxa Nely Ha
2023 - 2024 yaeOHbIiA TOTY;

- «OcHoBHOI o0OpazoBarenbHOi mporpamMmbl  MBOY  «KypymkaHckas — cpeqHss
obmeobpazoBatenbHas mKkoyia Nely aiis cpegHero oomero ooOpa3oBaHus;



Peanmaunﬂ IporpaMmal obecneynBaeT OBJIaACHUE KIHYECBBIMH KOMIICTCHIUSAMU,
COCTAaBJIAIOIIMMH OCHOBY IUJId CaMOpa3BUTHUA W HCIIPCPBIBHOTO 06pa3OBaHI/I$I, OECJIOCTHOCTD
06H_I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIbHOI'O pa3BUTHA JIMYHOCTH o6yan0mec;1.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
0o0y4yeHMs] TEOMETPUM B HalpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydaromuxcs, (GOpMHUPOBaHUS
(YHKIMOHATIBHON MaTeMaTW4ecKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX Y4eOHBIX IUCLUIUINH.
PasButne y oOydarommuxcs NPaBHIBHBIX NPEACTABICHUH O CYHIIHOCTH M TPOUCXOXKICHUH
reOMEeTPUYECKUX a0CTpaKLuii, COOTHOIIECHUH PEAIbHOIO U UEAIbHOI0, XapaKTepe OTpa)KeHUs
MaTeMaTHYeCKOM HayKOH sSIBICHHH U MPOLECCOB pPealbHOr0 MUpPa, MECTE F€OMETPUH B CHCTEME
HAyK M pOJIM MaTEeMaTH4YEeCKOTO MOJCIMPOBAHHMS B HAayyHOM II0O3HAHMM M B NPAKTUKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTalli B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OAHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHMs, TaK KaK OOECIIEYMBAECT BO3MOXKHOCTh HM3YYEHHUS KaK IUCHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TI€OMETPUM M IOCTPOEHUM LIENOYKU JIOTUYECKUX YTBEPXKIEHUH B XOJie peIIeHUs
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH M3 Kypca
bU3HKH.

YMeHue OpHUEeHTHPOBATHCS B IPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUbI y4eOHOW U TPyIOBOH
NEeSITETTbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KAa4eCTB, IMMOATOMY aKTyalbHa
3amada (OPMHUPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOM
JeSITebHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilenb ocBoeHMs porpaMMel yueOHOro Kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE 00yUEHUS
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pPa3BUTHE OOYUYAIOIIMXCA Yepe3 oOecreueHue
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIOJIBb30BAaHUS CUCTEMAaTHUYECKUX T€OMETPUUYECKUX 3HAHUHU U
JeicTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHUTHOTO IPOI0JDKEHUsT 00pa30BaHus MO
CHENHUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCITOJF30BAHUEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha ©0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUIl Ha YPOBHE OCHOBHOI'O
oOmiero obpazoBanus. Takum oOpa3oM, oOydarolyecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0ImIre MaTeMaTHYECKUEe YMEHWUsI, CBS3aHHBIC CO CHEIM(PHUKONH T€OMETPHH U HEOOXOIUMBIE IS
KM3HH B COBPEMEHHOM 001mecTBe. KpoMe 3Toro, OHM MMEIOT BO3MOXKHOCTh H3yYHTh T€OMETPHIO
6osee ri1yOOKO, €Cli B JalbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSAX B
npodecCHOHATBLHOM 1eATEbHOCTH.



JlocTrxkeHue e OCBOGHUS MPOrpaMMbl 00eCreunBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpuopureTHbIMM 3a7adaMu ocBoeHUs Kypca «['eomerpun» Ha 0azoBoM ypoBHe B 11
KJ1accax sSIBISIOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAHHUKAX M TelaX BpalleHUs Kak o
BaXHEHIINX MaTeMaTUUYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SIBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha TIOCTPOSHUS Ha H300paKEeHUsIX
POCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHUE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHSITUSMH O MHOTOIPAaHHUKAX U
TCJIaX BpalllCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;

® OBJAJICHUE AITOPUTMAMH PEIICHHS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
IMPOBOAUTH HECJIOKHBIC JOKa3aTCJIbHBIC pacCyKacHus B Xoae PCIICHHUA
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATENIHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHM, KPUTUYHOCTH MBIIIIJICHHS;

e (¢opmupoBanre (HYHKIIHMOHAIBHON TPaMOTHOCTH, PEJICBAHTHONW T€OMETPHUH: YMEHUE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX >KM3HEHHBIX CUTYallUAX W MPH H3YyYEHUU APYrUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (GOpMYyITUpOBaTh WX Ha S3BIKE
TreoMeTprun n co31aBaThb TCOMETPHUICCKUC Moaciu, MNPUMCHATH OCBOCHHBIN
FeOMETPUUECKUN ammapar JJid pelieHusT MPaKTHUKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUN
B Hadaji€ €ro Mu3ydCHuA 3alad, peHIacMbIX Ha YPOBHC MWHTYUTUBHOI'O IIO3HAHUA, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
IIPOLIECCOB, MOTUBHPYET K AAIBHEUIIEMY U3YUEHUIO ITPEAMETA.

[Ipenmourenue OTHAETCS HAIJIAIHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHus, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHYECKOM
NIesTeNbHOCTH. Pa3BuUTHE MPOCTPAaHCTBEHHBIX TMPEACTABICHHN Yy Yyyaluxcsi B Kypce
CTEPEOMETPUH MTPOBOJUTCA 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPHPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHOBHBIE  conepxareibHble JuHUM  Kypca «l'eomerpum» B 11  knaccax:
«MHororpanHuKn», «IIpsMbie U MI0CKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJIWHATHI B TIPOCTPAHCTBE». DOpMUpOBaHHE JTOTHUECKUX YMEHUH pacrpeersieTcs He TOJIBKO
[0 COAEp)KaTeNIbHBIM JMHHUSM, HO W MO rojaM oOydeHHs Ha YpOBHE CpeIHEero oOIlero
o0Opa3oBaHusl.

Conepxanne 00pa30OBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMmBbl, pactpeieIEHHBIM 0 ToAaM 00ydeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oMm,
4yTOObl ~ OBJAJCHHE T'€OMETPUYECKUMH  TMOHSATHSMM U HABBIKAMHU  OCYILECTBIISIOCH



MOCJICIOBATEIEHO W IOCTYNATEIFHO, C COOJIIOJICHHMEM TPUHINIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUIECKHX MPEACTABICHHN 00yJaroIIMXCs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3y4enune reomerpun orBoautcs 2 daca B 11 kiacce, Bcero 68 yueOHbIX yaca.
COJEP)KAHUE YYEBHOI'O KYPCA

Tesa BpaleHus

[Munuaapuyeckas MOBEPXHOCTh, O00pasyloliye UWINHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{unuuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 00pa3yrolas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTh, 0Opa3yroline KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOCTH. KoHyc: OocHOBaHME M BepIlMHA, OOpasyiolas U OCh; IJIOLIA/Ib
OOKOBOM U TIOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrollne U BBICOTA; OCHOBAHHS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, AUAMETp; IUIOMIATh IMOBEPXHOCTH cdephl. B3zaumuoe
pacrnosioxeHue cepsl U IIOCKOCTH; KacaTenbHas TNIOCKOCTh K cdepe; IIommaas chepsl.

N3o0paxenue e BpallleHus Ha II0CKOCTH. Pa3BépTka nunuHApa 1 KoHyca.

KomOuHanmuu Tten BpamieHWs M MHOTOTPaHHMKOB. MHOIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue o0 o0béMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPsIMOYTOJIBHOTO Tapaiienenumnena u cieactsus u3 He€. OO0bEM nmianHapa, koHyca. O0béEM
nrapa ¥ riomaab cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXKIY IUIOMAASIMH TOBEPXHOCTEMH,
00BEMamMK MOJOOHBIX TETl.

Cevennss uMaMHIpa (MApauielbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMs KOHyca
(mapaenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS I1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha niockocTy U B IpocTpaHcTBe. ClI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uucio. Pa3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHUEM MIPABUII JEHCTBHUIM C BEKTOPaMHU.
IIpsmMoyronbHas cucremMa KOOpAMHAT B InpocTpaHcTBe. KoopamuHarel Bekropa. IIpocreimue
3a7a4yd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Bbruucnenue yrioB Mexay NpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIH METOH MpU
pEIIeHNU T€OMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IMO3UIMM OOydYarolmlerocs Kak aKkTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOILIECTBa, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYECHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM TPpa)K1aHCKOW UACHTUYHOCTH, YBOKEHHS K MPOLULIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHHCKOM MaTeMaTUYEeCKOM HIKOJIbI, K HCIOJb30BAaHUIO 3THUX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJA B IOCTPOEHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKIIOYas OCTETUKY  MaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUl, pacCyKIeHHWH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEKUM 3aHATUH M OTHAbIXA, peryjspHas (usmdeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnnuTanue:

TFOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIIO0MUS; MHTEPECOM K pPa3INYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp Oynyliel npodeccuu U peaar30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHUIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMATIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHOW Cpelbl, OCO3ZHAHHEM
I00aMbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHUe
MaTeMaTHUECKUX 3HAHMUHU Ui pelIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON NMPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOGHUS MPOrpaMMBbl yueOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvnvle noznasamenvmule oeticmsus, obecneuusarom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUupa;,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAENCHUSI MOHSATHUM;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOIUMOI0 aHAIN3a;

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA30BHIBATH CYXKICHUS: YTBEPIUTECIbHBIC H
OTpHULaTeNbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (paKTax,
JMAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSAX; IpeAjaratb KpUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCHOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPHKACHUH (IpsMble
U OT TPOTHUBHOIO), BBICTpaUBaTh APryMEHTAIMIO, NPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® 1CIOJB30BaThb  BONPOCHI  KAK  MCCIENOBAaTENbCKUN  MHCTPYMEHT  IO3HAHHS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPpodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Yy, APIYMEHTUPOBATh CBOIO IO3UILHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

® camMoCTOATENHbHO (opMyaupoBaTh OOOOIIEHWS W BBIBOJABI IO  pe3yiabTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH AeULUTHI UH(POPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiMyHbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCneuusarom coopmuposaHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1¢ 00CYKJICHHUS 337aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)KMBaTh pa3jinire U CXOJCTBO MO3UINI; B KOPPEKTHOH dopme popMmynupoBarh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYAIBHON pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapUBAThCS, OOCYXKJaTh MPOLECC M pe3ylnbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHHBATh Ka4eCTBO CBOETO BKJIaa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHU 3a/1a4k, BHIOMPATh CIIOCO0 peleHus ¢ yuéToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENbHBIX MPOLIECCOB, WX PpE3yNbTAaToOB; BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OmnepupoBatb HOHSTUSMH: MJTHHJPUYCCKasT MMOBEPXHOCTb, obpasyroriue
WIHHAPHYCCKON MTOBEPXHOCTH; IIHMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIIne KOHHIECKON
MOBEPXHOCTH, KOHYC; ChepruuecKas TOBEPXHOCTb.

Pacro3HaBath Tesa BpaiieHus (UIMHIP, KOHYC, cdhepa u 1miap).

OOBACHATH CITOCOOBI MOJTYYCHHUS TEJT BPAIIICHHUS.

KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cephl U MIOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CErMEHTAa,
IIAPOBOM CJIOH, OCHOBAHHE IIAPOBOIO CJI0s, BLICOTA IIAPOBOTO CJIOS; [IIAPOBOM CEKTOP.

Boruncisate 00bEMBI U TUIONIAM MOBEPXHOCTEH TNl BpAIICHHS, TE€OMETPHUCCKUX TEN C
pUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHITHSAMHU: MHOTOIPAaHHHK, BIUCAHHBIH B chepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BicaHHast B MHOTOTPAHHKK WK TEJIO BPAICHHUS.

BBIUUCIIATE COOTHOMICHHUS MEXIY TUIOMAASIMU TOBEPXHOCTEH W 00bEMaMH MOIOOHBIX
Tl

N300pakaTh u3ydaeMbie (GUIYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINOHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BbIBATE HH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TFeOMETPUYUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BBINONMHATE AEHCTBHUS CII0XKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH TPaBUIIO TTApaJIJICIICHITE .

OnepupoBaTh MOHATHSAMH: JCKAPTOBBI KOOPIWHATHI B TMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yroj MEXKIy BEKTOPaMH, CKaIIPHOE
NPOM3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB W MPOU3BEICHUE BEKTOPA HA YMCIIO, YIOJ MEX/Y BEKTOPAMHU,
CKaJIIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3agaBarh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[MpumensTe reomeTpuueckue (aKTbl JUIS  pEHIEHHS CTEPEOMETPHUECKUX — 3ajad,
NPEIOIAraoIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NMPUMEHCHHS 3a/laHbl B SIBHOM

dopme.



PemaTte npocrelimme reoMeTpu4ecKre 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METO/1a.

Pemate 3amauM Ha J0Ka3aTENbCTBO MATEMAaTHMUECKHUX OTHOIIEHUH W HAXOXJACHHE
FEOMETPUUYECKUX BEIUYHMH MO 00pa3lamM WM aJropuTMaMm, IPUMEHSS U3BECTHbIE METOJbI MpU
PELIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a4au.

[TpuMeHsTh TpOCTEMIINE MPOTrPaMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTh mHpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE U IKU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[TpuMeHsTh NOJyYEHHBIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBAaTh PEajbHbIE CUTyallUM U
IPUMEHATh  M3YyYEHHBIE TOHATHUA B  IIPOLECCE IIOMCKA PELIEHUS  MaTeMaTU4YEeCKH
chopMyIUpPOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYyal[Md Ha S3bIKE T'€OMETPUH,
UCCJIEI0BATh NOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM I€OMETPUUYECKHX MOHATHM U TEOpPEM,
anmapara anreOpbl; penath NpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKICHUEM I€OMETPUIECKUX
BEJIMYHH.



11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

Temna Bpamenus 29

OOBEMBI TET 17

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 16

[ToBTOpeHME, 06001ICHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5



YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

I'eomerpust 11 knacc yueOHUK AJ1s ydanuxcsi 00meo0pa3oBaTeNbHbIX yupexaenui / Al
Mepznsk, JI.A. Homuposckuii, B.b. I[Tononckuii, M.C. Skup. — M. : Benrana-I"pa¢, 2019

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I'eomerpus 11 knacc ydeOHUK TSl ydammxcst 001eo0pa3oBaTeabHbIX yapexaeHui / A.l'.
Mepsnsik, JI.A. Homuposckuii, B.b. [Tononckuii, M.C. SIkup. — M. : Benrtana-I'pad, 2019

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocodue / A.I'. Mepsinsk, B.b. Tlononckuit, M.C. Slkup. — M. : Benrana-
I'pad, 2019.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HMHTEPHET

- ege.fipi.ru;

- http://www.matematika-na.ru;

- https://uchi.ru;

- https://resh.edu.ru.
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