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1.IlosicHUTeAbHAS 3aNIMCKA
[Iporpamma cocTaBieHa B COOTBETCTBHH C OCHOBHOW 00pa3oBaTEIbHOM MPOTpaMMOM
MKOYVY «/IBoprockast OOLL».
Matematuueckoe oOpa3zoBaHue SIBISIETCA 00s3aTENbHOM M HEOTHEMJIEMOM YacThIO OOIIETo
00pa3oBaHus HA BCEX CTYIMEHIX MIKOJbl. OOydueHre MaTeMaTUKE B OCHOBHOM IIIKOJIE HAIIPABJICHO
Ha JIOCTH>KEHUE CIIETYIOIINX Yyeell:
| Buanpaeénenuu nuunocmuozo pazeumus:
* (dopMupOBaHUE NPEACTABICHUI O MaTeMaTUKe, KaK 4acTU 00IIeUeI0BeUeCKON KYIbTYpHI,
0 3HAYMMOCTH MaTEMaTHKH B Pa3BUTUU IUBIIIN3AIUHA U COBPEMEHHOTO OOIIECTRA;
* DPa3BUTHE JIOTMUYECKOTO U KPUTUUYECKOTO MBIIUIEHUS, KYIbTYPhl p€UH, CIIOCOOHOCTH K YM-
CTBEHHOMY 3KCIIEPUMEHTY;
* ($opMHpOBaHHE HMHTEIEKTYaJIbHOI YEeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K IIpe-
OJIOJICHUIO MBICIIUTEIBHBIX CTEPEOTHUIIOB, BEITCKAIONINX U3 OOBIZICHHOTO OIIBITA;
* BOCIHTAHHUE KAYECTB JIMYHOCTH, 00ECMEUUBAIOIINX COIHAIbHYI0 MOOMJIBHOCTB, CIIOCO0-
HOCTh IPUHUMATH CAMOCTOSITEIIBHBIC PEIICHHUS,
* (opMUpOBaHME KAUECTB MBILIUICHUS, HEOOXOIUMBIX AJISl aJalnTaldyd B COBPEMEHHOM HH-
(dbopMaImOHHOM 00I1IECTBE;
* pa3BUTHE MHTEpEca K MaTeMaTUY€CKOMY TBOPUECTBY M MaTEMaTUYECKUX CIIOCOOHOCTEH;
Il B memanpeomemnom nanpaeienuu:
* pa3BUTHE MPEACTABICHUI O MaTeMaTHKE Kak (hopMe OMHCAHUS U METOJe TIO3HAHUS JeH-
CTBUTEILHOCTH, CO3/IaHUE YCJIOBHUH JIJIsi MPUOOPETEHUS NIEPBOHAYATIBLHOIO OMbITA MaTeMaTH4e-
CKOT'O MOJICTMPOBAHMUS;
* (opMupoBaHHE OOLIMX CIIOCOOOB MHTEIUIEKTYalbHOW NEATEIbHOCTH, XapaKTEPHBIX IS
MaTEeMAaTHKU U SIBJISIFOIIMXCS OCHOBOM IMO3HABATENBHON KYIbTYPHI, 3HAUMMOU Il pa3IHMYHbIX
chep dyenoBeueCKOn AesATeIbHOCTH;
I1IB npeomemnom nanpasnenuu:
* OBJIQJICHHEC MATEMATUYCCKUMHU 3HAHWSIMH U YMCHHSIMH, HCOOXOJUMBIMHU JUTSI TIPOJOIIKE-
HUS 00pa30BaHMs, U3YUCHHS] CMEXKHBIX JUCHUIUINH, TPUMEHEHUS B IOBCEAHEBHOMN KHU3HMU;
* co3manue (yHIAaMEHTa JUIsi MAaTeMaTHYCCKOTO pPa3BUTHS, (POPMUPOBAHUS MEXaHHU3MOB
MBILUICHHS], XapaKTePHBIX JIJIs1 MAaTEMAaTUYECKOU e TEIIbHOCTH.
3aoauu:
® OBJAJETh CHUCTEMOW MaTeMaTHMYECKUX 3HAHUW M YMEHUU, HEOOXOAUMBIX NJIs MpPUMEHe-
HUS B IPAKTHUECKOHN JEATEeIbHOCTH, U3YYCHUH CMEKHBIX JUCIUILINH,

® CIOCOOCTBOBATh MHTEIIEKTYAILHOMY Pa3BUTHIO, (OPMUPOBATH KaueCcTBa, HEOOXOUMbIE
YeNOBEKY ISl MOJTHOLEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTeMa-
TUYECKOW JESITETLHOCTHU: SICHOCTH U TOYHOCTH MBICITH, HHTYUIUH, JIOTHYECKOTO MBIIILIe-
HUS, TPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTH K MPEOJOTIECHUIO TPYIHOCTEIH;

e (opmupoBaTh mpeacTaBieHUs 00 UAESIX U METOAaX MaTeMAaTUKH KaK YHHBEPCAIbHOTO

sI3bIKA HAYKW U TEXHUKHU, CPEJICTBAX MOJCIUPOBAHUS SIBJICHUHN U MPOIIECCOB;

® BOCIUTHIBATH KYIbTYpY JUYHOCTH, OTHOIIIEHHE KMAaTEeMaTUKH KaK 4acTU oO0IIeyenoBeye-

CKOH KyIbTYpBI, UTPAIOIIEi 0COOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHUH.

MKOY «/leopyosckaa OOILly, asnaemcsa pecypcHblM UEHMPOM 6 PAMKAX peanu3ayuu
RPAKMUYECKOU 4acmu npozpammol O0eAmeabHOCmU (edepanbHoll CmadCupo8oyYHoll njio-
waoku no nanpaenenuro «/[yxXxoeHo-upascmeennoe 6ocnumanue u pazgumue noopacmaiouie-
20 nokonenuay. Ilosmomy mamepuan Kaxcoozo ypoka nooodpam ¢ yuyemom cnocoonocmu
00yuaOuuxca K HpaeCMeEeHHOMY CAMOCOBEPUIEHCHB068ARUIO, (hopmuposanuio HpascmeeH-
HbBIX 4YECME U HPAGCHMEEHHO-IMUUECKOI OPUEHMAUUU Oemell, CO30anue MOMUEAUUU K co-
6ePUIEHUIO XOPOWUX HOCMYNKO8 U K OKA3AHUI0 NOMOWU OKpYyycarouum atooam. Ilpozpamma
3aHAMUI 6KAI0OUACH UCMOPUIO PYCCKOUL U 3apy0edcHoll MamemamuKku, 6ozamoil gpaxmamu,
3HAKOMCHE0 ¢ KOMOPbIMU CHOCOOCHMEYEem XPUCMUAHCKOMY 632140y HaA euwiu (Hanpumep, ee-
aukuil auznuickuil uzux u mamemamuxk Ucaax Holomon ovin ewe u 6020cnoeom); ananu3
uumam OyX06HO-HPAGCMBEEHHOI MEMAMUKU 6ETUKUX MAMEMAMUKOE; NPAKMUYECKUe 3a0a-
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yu, ompasicaloujue ucmopuieckue hakmeol u paccmompenue IMUX HaxKkmoe ¢ no3uUUU Hpag-
CHBEHHBIX OPUEHMUPOB; 3HAKOMCMEO ¢ ouozpagueii eenukux yyenvix (Apucmomens, Eek-
auo, lughazop, Buem u 0p.); a maxsice cooeprcum cucmemy npaKmudeckoll 0eamenbHocmu
no360a10Uiell 6bIPadamvléams NPAGUILHYIO MOOEb NOBEOCHUs.

2. O0mas xapakTepucTHKA y4e0HOro0 nmpeaMera

ConepxaHre MaTeMaTHYeCKOr0 0Opa30BaHUSAB OCHOBHOHM IIKOJIE (OPMUPYETCS] HA OCHOBE
(byHAaMEHTAJILHOTO sipa MIKOJIBHOI'O MaTeMaTudeckoro oopazoBaHus. OHO B OCHOBHOM ILIKOJIE
BKJIIOYAET CIICAYIOUINE PA3Jelbl: apugmemuxa, aneedpa, QyHKyuu, 6eposSsmHOCMb U CMAmu-
cmuxa, 2ceomempus. Hapsgy ¢ 35TUM B HEro BKJIFOYEHBI JBa JONOJHUATEIBHBIX Pa3Aeiia: 102UKa U
MHOJICECMBA, MAMEMAMUKA 8 UCMOPUYECKOM pa3eumuu, 4TO CBA3aHO C pean3aluen Lene
OOIIENHTEIUIEKTYaIbHOIO U OOIIEKYIbTYpHOro pa3BuTus ydammxcs. ColepxkaHue Kaxaoro u3
3TUX Pa3/ieJIOB Pa3BOPAYMBACTCS B COJAEPIKATEIbHO-METOANYECKYIO JIMHUIO, IPOHU3BIBAIOIIYIO
BCE OCHOBHBIE Pa3Jielbl COAEP)KAHUS MaTeMaTHUYeCKoro o0pa3oBaHMs Ha JaHHOW CTyNEeHU 00Yy-
YEHUS.

Conepxanue paszznena «ApupmMeTnka» CiIyKuT 0a30i 1 JanbHEHIIEro 3y4eHus yJalu-
MUCSI MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBIIUICHUS, JOPMHUPOBAHUIO YMeE-
HUS 10JIb30BaThCsl aJIrOPUTMAMHU, a TaKXKe NMPUOOPETEHHIO MPAKTHUECKUX HAaBBIKOB, HEOOXOIU-
MBIX B ITOBCE/IHEBHOH *U3HU. Pa3BUTHE NOHATHS O YKCIIE B OCHOBHOM ILIKOJIE CBSI3aHO C paluo-
HAJIbHBIMU U UPPALMOHATIBHBIMH YUCIIaMU, (OPMHUPOBAHUEM IEPBUYHBIX IPEACTABICHUN O JIeH-
CTBUTEJIBHOM 4Mciie. 3aBEpIICHNE YUCIOBOM JIMHUY (CUCTEMaTH3alusl CBEIEHUI O IeHCTBUTENb-
HBIX YMCJaX, O KOMIUIEKCHBIX YMCJax), TaK ke Kak U 0ojee CIOKHbIE BOIPOCH apHU(PpMETHKH
(amroputM EBKinga, OCHOBHas TeopeMa apu(pMETHKHN), OTHECEHO K CTYNEHU OOIIEro CpeIHEro
(mosHOTO) OOpa3oBaHuUs.

Copneprxanue paszzena «AJredpa» HanpasieHO Ha (OPMHUPOBAHME y yUAIIUXCS MaTeMaTHye-
CKOTO ammnapara Ul pelIeHHs 3aJad U3 Pa3sHbIX Pa3/leioB MaTEMATHKU, CMEXHBIX IPEIMETOB,
OKpY’KaloIIel peabHOCTH. SI3bIK anreOpbl MOTYEPKUBACT 3HAUCHHE MAaTEMATHKH KaK S3bIKa JUIs
IIOCTPOCHUS MaTEMAaTUYECKUX MOJEJIEH NPOLIECCOB U SIBJICHUI peajabHOro Mupa. B 3agaum msy-
YeHUs areOphl BXOAAT TAK)KE Pa3BUTUE AJITOPUTMHUECKOIO MBIIUIEHHS, HEOOXOAUMOTO, B Ya-
CTHOCTH, JUIsl YCBOEHUS Kypca MH(POPMATHUKH, OBJIAZICHUS HaBbIKAMM JIEAYKTHUBHBIX Paccyxje-
Hull. [IpeoOpa3zoBanue cUMBOJIBHBIX ()OPM BHOCHUT crielM(pUyUecKuil BKIIaJ B pa3BUTHE BOoOpa-
KEHUs yJaluxcs, UX CIIOCOOHOCTEH K MaTeMaTH4eCKOMy TBOpYECTBY. B OCHOBHOII mikoje Ma-
Tepuajl TPYNIHUPYETCS BOKPYT pallMOHAIbHBIX BBIPRKEHWH, a BONPOCHI, CBA3aHHBIE C Hp-
paLMOHATIBHBIMU BBIPRKEHUSIMH, C TPUTOHOMETPUYECKUMHU (PYHKLIHUSAMH U MPeoOpa3oBaHUIMH,
BXOJIAT B COJIEp’KaHUE Kypca MaTeMaTUKH Ha CTapileil CTyeH! 00y4eHUsl B ILIKOJIE.

Conepxanne pasgena «@yHKOMH» HAlEICHO HA IOIYYEHHME IIKOJbHUKAMU KOHKPETHBIX
3HAHUN 0 (QYHKIMM KaK BaKHEHIIEH MaTeMaTHYECKON MOJENU JIJIsi OMHCAHUSI U UCCIEOBaHUS
pa3sHoOOpa3HbIX MporeccoB. M3yueHue 3Toro Matepuana CocoOCTBYET PAa3BUTHIO y ydallluXcs
YMEHHMSI UCIIOJIb30BaTh Pa3IMUHbIE S3bIKM MAaTEMaTUKHU (CIOBECHBIN, CUMBOJIMYECKU, Tpaduye-
CKHUI), BHOCUT BKJIaJ B (hOpMUPOBAHHE MPEICTABICHUNA O POJIIM MAaTeMaTHKH B Pa3BUTUU IMBU-
JN3alUU U KYJIbTYPBHI.

Paznien «BepoSITHOCTH U CTATHCTHKA» — 00s3aTeIbHBII KOMIOHEHT LIKOJBHOTO 00pa3oBa-
HUS, YCWJIMBAIOIIUN €ro MPUKJIATHOE M MPaKTHUYeCKOe 3HAaueHHe. DTOT MarepHal HeoOXOAUM,
IpexJie BCero, Ui GOpMHUPOBaHUS Y ydaluxcs QyHKIHMOHAIBLHON IPaMOTHOCTH - YMEHUH BOC-
NPUHUMATh U KPUTHYECKU aHAIM3UPOBATh MH(GOPMAIUIO, IPEJICTABICHHYIO B Pa3IMUHbIX (op-
Max, IOHMMAaTh BEPOSTHOCTHBIM XapaKTep MHOTHMX pEalbHBIX 3aBUCUMOCTEH, MPOBOJUTH IIPO-
CTeillre BeposITHOCTHBIE pacueThl. M3yueHrne 0OCHOB KOMOMHATOPUKH MO3BOJIUT yYallluMCs pac-
CMaTpHBaTh CIlyyaH, OCYIIECTBIIATh Iepedop M MOJCUET YKcia BAPHAHTOB, B TOM YHCJE B MPO-
CTEHIINX MPUKIAJAHBIX 3a/1a4ax.



[Ipu u3ydyeHUM CTATUCTUKH U BEPOATHOCTHU PACIIUPSAIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHpPAa U METOJaX €ro ucciaenaoBaHus, GOPMHUPYETCS MOHUMAHHUE POJIH CTAaTUCTHUKHU Kak
MCTOYHUKA COLMAIBHO 3HAYMMOW WH(GOpPMAIUU, W 3aKJIAIBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO
MBIIICHUS.

Lenbs copepxanusa pazzaena «['eoMeTpusi» — pa3BUTh Y yHAIIUXCS MPOCTPAHCTBEHHOE BO-
oOpakeHHe U JIOTUYECKOE MBIIUICHUE MyTeM CHCTEMATHYECKOTO0 M3YUYCHHsI CBOMCTB I€OMETPH-
yecKuX (UTYp Ha IJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHSI ITHX CBOWCTB MPHU PEIICHUU 3a-
Jlad BBIYUCIUTEILHOTO U KOHCTPYKTUBHOTO Xapaktepa. CyIecTBeHHAs pOjib IIPH 3TOM OTBOIUT-
Cs Pa3BUTHUIO reoOMeTpUyYecKOM MHTyUIMU. CoyeTaHue HarJIsIIHOCTH CO CTPOTOCTHIO SIBIISIETCS
HEOTHEMJIEMON YacThI0 T€OMETPHYECKUX 3HaHW. Martepuan, oTHOcsAmukcsa k O6okam «Koop-
TUHATBD U «BEKTOphI», B 3HAYUTEILHON CTEIICHH HECEeT B ce0e MEKIIPEAMETHBIC 3HAHUS, KOTO-
pbIe HAXOAT MPUMEHEHHE, KaK B Pa3IMYHBIX MAaTEMaTHUECKUX JUCIHMIUIMHAX, TAaK U B CMEKHBIX
npeaMeTax.

Marematrnueckoe oOpa3oBaHKHE UTPAcT BaXKHYIO POJib, KaK B MPAKTUYECKON, TaK U B JyXOB-
HOW )u3HU oOmiecTBa. [IpakTrueckas CTOpoOHa MaTeMaTHYECKOro oOpa3oBaHUs cBsi3aHa Cc (op-
MHPOBAHUEM CITOCOOOB JEATEIHLHOCTH, IyXOBHAsI — C MHTEJUICKTYaJIbHBIM Pa3BUTHEM UeIOBEKa,
(dbopMupOBaHHUEM XapaKTepa U 0011l KyJIbTYpHI.

[TpakTHyeckass OJE3HOCTh MAaTEeMAaTUKH OOYCIOBJIIEHA TE€M, YTO €€ MPEIMETOM SIBISIOTCS
(dyHIaMEHTAIBHBIE CTPYKTYPBI PEATbHOTO MHPA: IPOCTPAHCTBEHHBIC (DOPMBI M KOJTUYCCTBEHHEIC
OTHONICHUSI — OT MPOCTEHIINX, YCBaWBAa€MbIX B HEMOCPEACTBEHHOM OIBITE, 10 AOCTATOYHO
CJIO’KHBIX, HEOOXOAUMBIX ISl PA3BUTHUSI HAYYHBIX M TEXHOJOTMUYECKHX HAcH. be3 KOHKpeTHBIX
MaTeMaTUYECKUX 3HAHWW 3aTPYAHEHO MOHMMAaHHUE MPUHIUIIOB YCTPOWCTBA M HMCIOJIB30BaHUS
COBPEMEHHOM TEXHUKH, BOCIIPHUATHE M MHTEPIIPETAIHs pa3HOOOpa3HOW COLMAIBHOW, YKOHOMHU-
YECKOH, MOJUTHYCCKON HHPOpMaIiK, Mao3G(GeKTUBHA TTOBCEAHEBHAS MTPAKTUYECKAS JEATCIIb-
HOCTh. Kaxk1oMy uesioBeKy B CBOEH KU3HH MPUXOIUTCS BBITIOJIHITH TIOCTATOYHO CIIOKHBIEC pac-
YeThbl, HAXOAUTh B CIIPABOYHHUKAX HYXHbIE POPMYIbI M IPUMEHATh UX, BIAJETh MPAKTUYECKUMU
IpHEMaMU T€OMETPHYSCKUX U3MEPEHHUH U IIOCTPOCHUH, YUTaTh HHPOPMAITUIO, TIPEICTABICHHYIO
B BHJly TaOJUI], [UarpaMM, rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4dalHbIX COOBI-
THM, COCTABJISITH HECIIOKHBIE AITOPUTMBI U JIP.

be3 6a30Boli MaTeMaTH4YeCKOW IOATOTOBKH HEBO3MOXXHO CTaTh OOpPa30BaHHBIM COBPEMECH-
HBIM 4Y€JIOBEKOM. B IKoJie MaTeMaTHKa CIYy>KUT OMOPHBIM MPEIMETOM JJIsi U3YUSHUS CMEKHBIX
TUCIUIIMH. B mociie mKoIbHOM KU3HU pealbHOM HeOOXOIMMOCTHIO B HAIM JTHU SIBISIETCS He-
pepeIBHOE 00pa3oBaHME, YTO TPeOyeT MOJHOLEHHOW 0a30Boi 00IIe00pa3oBaTeIbHONW MOJATrO-
TOBKH, B TOM YHCII€ U MaTeMaTH4eckoi. Ml HakoHeI, Bce OOJIbIIE CIIEIUaIbHOCTEH, TIe He00X0-
JIUM BBICOKHI YPOBEHBb 00pa30BaHUsl, CBA3aHO C HEMOCPECTBEHHBIM ITPUMEHEHUEM MaTeMaTUKHI
(oxoHOMUKaA, Ou3Hec, puHaHCHI, PU3uKa, XUMHUS, TEXHUKA, HUHPOpMATHKa, OUOJIOTHS, TICUXOJ0-
rust v Ap.). Takum oOpazoM, pacuupsieTcsi Kpyr MIKOJIBHUKOB, I KOTOPBIX MaTeMaTHKa CTaHO-
BUTCSI 3HAYMMBIM IIPEIMETOM.

J71s1 )KM3HU B COBPEMEHHOM OOI11€CTBE BaXKHBIM SBIISIETCS (DOPMHUPOBAHNE MATEMATHIECKOTO
CTUJISI MBIILJICHUS, MTPOSIBIISIIOLIETOCS B ONPEEICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiecce ma-
TEMaTUYECKOU JIEATETLHOCTH B apCEHAI IPUEMOB U METOIOB UEJIOBEYECKOT'O MBITIICHHS €CTECT-
BEHHBIM 00Pa30M BKIIOYAOTCS MHAYKIUS U ASTyKIuUs, 00001IeHNe U KOHKPETH3allks, aHAIn3 U
CUHTE3, KJIacCU(UKaIMsI U CUCTeMaTu3anus, abctparupoBanue u aHaiorusi. OOBEKTH MaTeMa-
TUYECKUX YMO3AKIIOYEHUH U MPaBUIIa UX KOHCTPYMPOBAHUSI BCKPHIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOEHUM, BRIPAOATHIBAIOT YMEHUS (DOPMYITHUPOBaATh, 00OCHOBBIBAThH U JIOKA3BIBAThH CYXKJICHUS,
TEM CaMbIM DPAa3BHUBAIOT JOTMYECKOE MbIILIEHUE. Benymas ponb NpUHAIEKUT MaTeMaTUKE B
(GhOpMHUPOBAHUH AIITOPUTMUYECKOTO MBIIUICHUS U BOCITUTAHUN YMEHUU JIEHCTBOBATH MO 3aJ/1aH-
HOMY aJITOPUTMY M KOHCTPYHUPOBATh HOBHIE. B X0/e pemieHus 3a1a4 — OCHOBHOM y4eOHO aesi-
TETLHOCTH Ha YPOKAaX MaTEMaTHKH — Pa3BUBAIOTCS TBOPUYECKAs] W MPUKIIATHAS CTOPOHBI MBIIII-
JICHHS.



OOydenue mMaremMaTHKe J1aeT BO3MOXKHOCTb Pa3BUBATh y YUYAIUXCS TOYHYIO, SJKOHOMHYIO U
nH()OpPMATUBHYIO pedb, YMEHHE OTOMpaTh HAaNOOJIee TTOIXO/ISIIHNE SI3bIKOBBIE (B YaCTHOCTH, CUM-
BOJINYECKHUE, TPahUIECKHe) CPEICTRA.

Matematuuyeckoe 0Opa3oBaHrue BHOCUT CBOM BKJIaa B (hopMHUpOBaHUE OOIIEH KYJIbTYphI ue-
noBeka. Heo0XoanMbIM KOMITOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISCTCS
olmiee 3HAKOMCTBO C METOJAMU MO3HAHUS JEUCTBUTEIBHOCTH, NMPEACTABICHUE O MpEAMETe U
METO/Ie MAaTeMaTUKHU, €r0 OTJINYHS OT METOJ0B €CTECTBEHHBIX M T'YMaHUTApHBIX HAYK, 00 OCO-
OCHHOCTSIX MPUMEHEHHSI MaTEeMaTHKU JJIs PEICHUS] HAYYHbBIX U MPUKIAIHBIX 33/1a4.

N3yueHne MareMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCIIUTAHHUIO YEJIOBEKA, MOHMMAHUIO
KpacoTbl M HU3SILECTBA MAaTEMaTHUYECKUX PACCYXACHUN, BOCHPUITUIO T€OMETPUYECKUX (opM,
YCBOEHHIO UJIEH CUMMETPHH.

HcTtopusi pa3BUTHS MaTeMaTUYeCKOro 3HAHUS JaeT BO3MOXKHOCTH MOIMOJHHUTH 3amac HUCTO-
PHUKO-HAYYHBIX 3HAaHUHM LIKOJBHUKOB, C(HOPMUPOBATH Y HUX MPEACTABICHUS O MAaTEMAaTUKE KaK
YacTH O0IEeYesIOBEYECKON KYIbTYPbl. 3HAKOMCTBO C OCHOBHBIMH MCTOPUYECKUMHU BEXaMH BO3-
HUKHOBEHUSI M Pa3BUTHs MaTEeMaTW4YeCKOW HAYKH, C UCTOPHEH BEIMKHX OTKPBITUI, HMEHAMHU
JI0JIeH, TBOPUBIIUX HAYKY, JOJHDKHO BOMTH B MHTEIJIEKTYalbHBIM 0araxx Kaxaoro KyJbTypHOIO
YeNoBeKa.

@opMbl 00yUeHUS: MHIMBUyalTbHOE 00yUeHUE, MHAUBHUIYATbHO-TPYIINOBAas, (PpOHTATbHAS,
TpyIIIOBasi, mapHasi.

@DopMBbI KOHTPOJIS: YCTHBIN , MUCHbMEHHBIHN, POEKTHAS IEATEIbHOCTb.

Cucrema OLIEHUBAaHUSA: TPAAULMOHHAS (IATHOAIUIbHAS)

3. MecTo yueOHOro npeaMeTa B y4eOHOM IJIaHe

bazucHblil yueOHbIN (00pa3oBaTeNbHBIN) TUIAH HA U3yYE€HWE MAaTEMaTUKU B OCHOBHOM IIIKOJIE
OTBOJUT 5 y4eOHBIX YacOB B HEJIENIO B TEUEHUE KaXKIO0ro rojia o0ydeHus, Bcero 850 ypokos.
5-6 kyaccesl 374 yacos, 7 kiacc 170 yacoB u3 Hux anredpa 102 ygaca, reomerpus 68 va-
coB, 8 kiacc 204 yacoB u3 Hux anrebpa 136 yaca, reomerpus 68 vacos, 9 kinacc 170 ya-
coB u3 Hux anredpa 102 yacos, reomeTpusi 68 4acos.
Cornacno baszucHoro yue6HOro (o0pa3oBaTesbHOr0) IiaHa B 5—6 Ki1accax U3y4aercsl Ipeamer
«MaremaTuka» (MHTETpUpOBaHHBINA TpeameT), B 7—9 kiaccax - «MaTemaTukay (BKJIHOYAIOIUN
paszensl «Anredpa» u «I'eomMeTpus»)
[Ipenmer «Matemaruka» B 5—6 Kkjaccax BKJIIOYAeT apU(PMETHUECKUN MaTepuai, 3JIEMEHThI
areOpbl U TEOMETPHH, a TAKIKE 3JIEMEHThI BEPOSTHOCTHO-CTATUCTUYECKOMN JINHUM.
[Tpenmer «Matematuka» B 7 — 9 Kinaccax BKJIIOYAET B ce0sl HEKOTOPBIE BONPOCH! apu(METUKH,
pasBUBAIOIIME YHUCIOBYIO JIMHUIO 5—6 KiaccoB, anreOpandeckuil marepuai, 3JIeMEHTapHbIe
(GyHKIIUH, 3JEMEHTbl BEPOATHOCTHO-CTATUCTUYECKOW JIMHUM, a TAaK)Ke€ I€OMETpUUYECKHUN MaTe-
pHai, TPaJuIMOHHO H3y4yaroTcs, €BKJIMI0Ba N€OMETpPHUs, 3JIEMEHThl BEKTOPHOU anredpsl, reo-
MeTpUYeCKHe peoOpa3oBaHMUsL.
Paznen «AnreOpa» BKJIIOYAET HEKOTOpPbIE BOMPOCH! apu(PMETHUKH, pa3BUBAIOLINE YUCIOBYIO JIH-
HUIO0 5—6 KJ1acCoB, COOCTBEHHO anre0panyecKuil MaTepua, 31eMEeHTapHble QYHKIUH.
B pamkax yueOHoro pazaena «l'eoMeTpusi» TpaJUIMOHHO U3Y4alOTCs, €BKIU0BA T€OMETPHUS,
AJIEMEHTHI BEKTOPHOW anredpbl, reOMETpUUECKHUEe TPeoOpa3oBaHMUsL.

4. JInuHOCTHBIC, METAaNIPpeIMETHbIC M NIPeAMETHbIE Pe3yJIbTaThl 0CBOCHHUS
y4eOHOro npeaMera, KpuTepruu OLleHMBAHUS
N3yueHre MaTeMaTHKU B OCHOBHOM IIKOJIE JaeT BO3MOXKHOCTh 00YUYaIOIIMMCS JOCTHUYD CIIEAYIO-
HIUX pe3yIbTaTOB Pa3BUTHSL:
| B auunocmnom nanpaénenuu:
. YMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICIIM B YCTHON M MMCbMEHHOMN
peun, IOHUMATh CMBICI IOCTaBJICHHOM 3ajauu, BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTD
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IIPUMEPBI U KOHTPIIPUMEDBI;

. KPUTHYHOCTH MBILUICHHUS, yMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BbI-
CKa3bIBaHUs, OTIMYATH THIIOTE3Y OT (PaKTa;

. MPEJICTaBICHUE O MAaTeMaTH4YeCKOW HayKe Kak cdepe YeloBeuecKOl NesiTeNIbHO-
CTH, 00 ATamax ee pa3BUTHs, O €€ 3HAUMMOCTH JUIsl pa3BUTHUS LUBHIIN3AIUY;

. KpEaTUBHOCTh MBILUICHUS, HHUIIMATUBA, HAXOIYMBOCTh, aKTUBHOCTh MU pelie-
HUW MaTeMaTUYECKHX 3a]1ay;

. YMEHHE KOHTPOJIHPOBATh MPOIIECC U pe3yNbTaT y4eOHONW MaTeMaTU4ecKOu Jesi-
TEJIbHOCTH;

. CIIOCOOHOCTh K SMOIIMOHAIBHOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a-

Jlay, pelIeHUM, pacCyKACHUN;

1 B memanpeomemnom nanpagnenuu pesyibTaTaMu U3ydeHHUs Kypca «MaTemaTHKa
sBIsieTcs (POPMUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX IEHCTBHNA

Pezynamusnvie YV/:

* yYMEHHE CaMOCTOSATEIHHO OOHAPYXKUBATh M (POPMYITUPOBATH YUEOHYIO TIPOOIIEMY, OII-
penensaTh 1elb y4eOHO! AesITebHOCTH;

* yMEHHUE HaXOJWUTh B PA3IMYHBIX HCTOYHUKAX MH(POPMAIIIO, HEOOXOIMMYIO JIJIs peliie-
HUSL MaTeMaTH4eCKHX MpoOjeM, MPeACTaBIsITh €€ B MOHATHOH (opme, MpUHUMATH
pelIeHNEe B YCIOBUSAX HEIMOJIHON U U30BITOYHOM, TOYHOM U BEPOATHOCTHOM MH(pOpMa-
1H;

* yMEHHE BHJIETh MaTEMAaTUYECKYIO 3a7]a4y B KOHTEKCTE MPOOIEMHOM CUTYAI[H B JPY-
TUX JUCIHUILTUHAX, B OKPYKAIOIIEH KU3HU;

*  COCTaBJIATH (MHAMBUYAJIbHO WM B TPYIIIE) IJIaH pEeLICHUS NPoOaeMbl (BBIITOIHEHUS
MPOEKTa); — MOAOUPATh K KXo MmpolieMe (3a7aue) aleKBaTHYIO €l TEOPETUUECKYIO
MO/IEIb,

e paboTas 1o MPeII0KEHHOMY HIIM CAaMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy, UCIOIb30-
BaTh HAPsILy C OCHOBHBIMH U JIOTIOJHUTEIIbHBIE CPEACTBA (CIIpaBOYHAs JINTEPATYPA,
CJIOKHBIE TIPUOOPHI, KOMITBIOTED);

*  IUIAHUPOBATh CBOIO MHIMBHIYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e paboTaTh MO CAaMOCTOSITENILHO COCTABICHHOMY IUIaHY, CBEPASACH C HUM U C LENbIO JIes-
TEJILHOCTH, UCIIPABIISS OMIMOKH, HCIIOJIB3YS CAMOCTOSTENBHO 1MOT00paHHbIE CPeICTBa
(B ToMm uncie u uTepHer);

*  CBOOOJHO TOJH30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMH OIICHKH U CAMOOIIEHKH, HC-
XO/JISl U3 eI U UMEIOLIUXCSl KPUTEPUEB, pa3jinyasi pe3yabTaT U CriocoObl IeHCTBUIA;

* B XOJI€ IPEACTaBJICHHUS POEKTA JaBaTh OLIEHKY €ro pe3ysibTaTaM;

*  CaMOCTOSITEIHHO OCO3HABATh MPUUMHBI CBOETO ycIieXa UM HeyCleXa U HaXOAUTh
CTIOCOOBI BBIXOJIAa M3 CUTYAI[H HEYyCIeXa;

*  yMETh OLIEHUTH CTENEHb YCIEUIHOCTH CBOCH MHAMBUyalbHOI 00pa3zoBaTenbHOI nes-
TEJIbHOCTH;

*  J1aBaTh OILIEHKY CBOMM JIMYHOCTHBIM Ka4eCcTBaM M YepTaM XapakTepa («KakKoB 5»), OIl-
peneNsTh HAPaBJICHUS! CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO
HAJIO CENaThy)

llo3znasamenvuvie YVJI:

*  aHaJIM3UpPOBATh, CPABHUBATH, KIACCHPHUIIMPOBATH U 00001IaTh (DAKTHI U SIBICHUS;

* TIOHMMaHHE CYITHOCTH aJTOPUTMHUYECKUX MPEIMTUCAHNN U YMEHHE IEHCTBOBAThH B CO-
OTBETCTBUU C TPEIOKESHHBIM aITOPUTMOM;

*  OCYIIECTBIISITH CPaBHEHHE, KIACCH(PHUKAINIO, CAMOCTOSTETLHO BRIOMpasi OCHOBAHUS U
KPMTEpPUH [/ YKa3aHHBIX JIOTHYECKHMX OMEpAIUii; CTPOUTH KIIACCH(UKALIIIO ITyTEM
JTMXOTOMHYECKOTO JIeJIeHNs (Ha OCHOBE OTPHUIIAHUA);

* yMEHHE BBIIBUTATH THIIOTE3BI MPH PEIICHWH y4eOHBIX 3a/1a4, MOHMMAaTh HEOOXOau-
MOCTbh UX MPOBEPKHU;



* TepBOHAYAJIbHBIC PEACTABICHUS 00 HJIESX U O METOAAX MaTEMAaTUKH KaK YHU-
BEPCAIbHOM SI3bIKE HAYKHU U TEXHUKH, CPEACTBE MOJCINPOBAHUS SBJICHUN U MpoLec-
COB;

*  COCTAaBJIATh TE€3UCHI, PA3JIMYHbIEC BUbI INIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [Ipeos-
pa3oBBIBaTh HH(OPMAIIHMIO U3 OJHOTO BUJA B JAPYroi (TabiuIily B TEKCT, AUarpamMmy U
mp.);

*  YMEThb ONPEACIATh BO3MOKHBIE HCTOUHUKU HEOOXOTUMBIX CBEACHUH, TPOU3BOINUTH
1oUCK MH(OPMAIMK, AaHATM3UPOBATh U OLIEHUBATH €€ J0CTOBEPHOCT;

* IIOHMMas MO3ULHIO IPYTOro YesloBeKa, pa3jinyarh B €10 PeUd UM CO3AAHHBIX UM
TEKCTax: MHEHHUE (TOUYKY 3pEHHSI), I0KA3aTEIbCTBO (APTYMEHTHI), (PaKThI; TUTIOTE3bI,
aKCHOMBI, Teopun4

* CcaMoOMYy C03/1aBaTh HCTOYHUKH MH(OPMAIMH PA3HOTO TUIIA U JUIS PA3HBIX ayAUTOPHH,
coOuro1aTh HHGOPMALIMOHHYIO TUTHEHY U NpaBUJia MHPOPMALMOHHOM 6€3011aCHOCTH;

*  YMETb UCIIOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTHU KaK UHCT-
PYMEHT Ul JOCTHKEHHSI CBOMX LIeJIeH.

Kommynuxamuenvie YV/I:

CaMOCTOSTEJIbHO OPraHNU30BbIBATh y4eOHOE B3auMO/IeiicTBHE B rpymie (onpenensirs 00-
M€ LEIH, JOTOBapUBATHCA APYT C APYTrOM U T.1.);

OTCTauBasl CBOIO TOUKY 3pPEHUs, IPUBOJUTH apTyMEHTHI, MOATBEpKaast UX (hpakramuy;

B JJMCKYCCHUU YMETb BbIIBUHYTh KOHTPApPTyMEHTHI;

YUUTBHCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM IIPU3HABATh OLLIH-
0OYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

HOHUMas MO3ULMIO IPYTOro, pa3jinyarh B €ro0 peyu: MHEHUE (TOUKY 3pEHUs), J0Ka3aTellb-
CTBO (apryMeHTHI), (PaKThI; THTIOTE3bI, AaKCHOMBI, TEOPHUH.

LB npeomemnom nanpasnenuu:

OBJIaJicHUE O0a30BbIM IOHSATUIHBIM aNIapaToM I10 OCHOBHBIM pa3fellaM COJIep’KaHus,
NpeCTaBiICHHEe 00 OCHOBHBIX M3Yy4aeMbIX MOHATUAX (YMCIIO, TeoMeTpuuecKkas Qurypa,
ypaBHEeHHE, (PYHKIIHS, BEPOATHOCTh) KaK BaKHEHIIMX MAaTEMAaTUYECKUX MOJEISIX, O3BO-
JSIOIIMX ONMCBIBATH U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHNUS,

yMeHue paboTaTh ¢ MaTEeMAaTHYECKUM TEKCTOM (aHalIM3MpOBaTh, WU3BJIEKAaThb HEOOXOIM-
MYI0 HH(pOpPMAIHIO), TPAMOTHO MPUMEHATh MaTeMaTHYECKyI0 TEPMUHOJIOTHIO U CHMBO-
JIMKY, UCIIOJIb30BaTh PA3JIMYHBIC A3BIKH MAaTEMaTUKH;

yYMEHHUE MPOBOJUTH KJIaCCU(PUKALNH, JIOTHYECKHe 000CHOBAHMSI, JOKa3aTeIbCTBA MaTeMa-
TUYECKUX YTBEPIKICHUN;

YMEHHME pAacllo3HaBaTh BHUJAbl MAaTEMaTHUYECKUX YTBEPKICHHI (aKCHOMBI, ONpeieseHus,
TEOPEMBI U Jp.), IpsIMbIe U 0OpaTHBIE TEOPEMBI;

pa3BUTHE MIPEACTABICHUM O YUCIIE M YHUCIOBBIX CHCTEMAX OT HATypalbHBIX 0 JEUCTBU-
TEJIbHBIX YUCEN, OBJAJCHUE HABBIKAMHM YCTHBIX, IUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbI-
YHCICHUH;

OBJIaJICHUE CUMBOJIBHBIM SI3BIKOM aireOpbl, MPHUEMaMU BBIIIOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil pallMOHANIbHBIX BBIPAKEHUH, PELICHNUs] ypaBHEHUH, CUCTEM ypaBHEHUH,
HEPaBEHCTB U CUCTEM HEPABEHCTB, YMEHHE UCIIOIb30BaTh UACK KOOPAMHAT Ha IUIOCKO-
CTH JJIs MHTEpIpETalul ypaBHEHUM, HEPABEHCTB, CUCTEM, YMEHHE MPUMEHSTHh anre0-
panyeckue mpeodpa3zoBaHus, amnnapar ypaBHEHUH M HEPABEHCTB JJIS PEIICHUs 33734 U3
pa3IMYHBIX Pa3JeNoB Kypca;

OBJIaJICHUE CHCTEMON (PYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHANBHBIM SI3HIKOM M CHMBO-
JMKOU, YMEHHE Ha OCHOBE (DYHKIIMOHAIBbHO-TpahUUECKUX MPEICTaBICHUI OMMUCHIBATh U
AQHAJIM3UPOBATh PEAIBHBIC 3ABUCUMOCTH;

OBJIa/ICHUE OCHOBHBIMHU CIIOCOOAMU MPEICTABICHUS M aHAJIN3a CTATUCTUYECKUX JIaHHBIX;
HaJIU4Me MPEJICTABICHUNM O CTaTHUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHPE U O
Pa3IMYHBIX CIOCO0AX MX U3YUEHHUs, O BEPOSITHOCTHBIX MOJEIISX;
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® OBJIAQJICHUE F€OMETPUYECKUM SI3BIKOM, YMEHUE UCIOIB30BATh €ro Il OMUCAHUS TpeaMe-
TOB OKPY>KaIOLIEr0 MHpa, Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTaBICHUN U U300pazu-
TEJIbHBIX YMEHHH, TPUOOPETECHHE HABBIKOB T€OMETPUUYECKIX TTOCTPOCHUIA;

® YCBOCHME CUCTEMATHMYECKHUX 3HAHUH O IUIOCKUX (UTYpax M UX CBOMCTBAX, a TAKXKe Ha
HaTJISTHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TeJaX, yMEHUE IPUMEHSTh
CHCTEMaTHYEeCKHE 3HAHUS O HUX JJIS pEIICHUS] TCOMETPUIECKUX U MPAKTUYECKUX 33/1a4;

® yMEHHS U3MEPATh JAJIMHBI OTPE3KOB, BEIMUUHBI YTIIOB, HCIOIB30BaTh (DOPMYIBI AJi Ha-
XOXKICHHSI IEPUMETPOB, IIIOMIAAeH 1 00bEMOB reOMETPUUECKHUX (QUTYD;

® yMEHHUE NMPUMEHATh U3YUYCHHBIE MOHATHSA, PE3YJIbTAThl, METObI IS pEIICHH 3a/1a4 MTpaK-
THYECKOTO XapakTepa M 337a4 U3 CMEXHBIX JUCHUIUIMH C UCTIOJIb30BAHUEM IIPHU HEOOXO0-
JUMOCTHU CIIPABOYHBIX MAaTE€PHANIOB, KAJIBKYJISTOPA, KOMIIBIOTEpA.

IIpeomemmnoie pe3yromamaul oceéoenusn Kypca «Mamemamuka) no Kuiaccam
5-H KJacc

Hcnonv3o6ams TIpU pellICHMH MAaTEMaTHYECKUX 3aJad, MX OOOCHOBAHUH U TPOBEPKE
HaAWJICHHOT O PeLICHUs] 3HAHUE:

- Ha3BaHWI W MOCJIEJIOBATEILHOCTH YKCEN B HaTypanbHOM psay B mipenenax 1 000 000 (c
KaKoro YHclia HAUUHAETCS 3TOT PAll, Kak o0pa3yeTcs KaKI0e CIEAYIOIIee YUCIO B 3TOM PALY);

- Kak oOpasyeTcst KaKaas cieayronias C4€THas eIMHUIIA;

- Ha3BaHMS U MOCIEA0BATEIHHOCTh PAa3pPAI0B B 3aIHCH YUCIIA;

- Ha3BaHM U NOCIIEOBATEIBHOCTD MEPBBIX TPEX KIACCOB;

- CKOJIBKO pa3psaoB COIEPKUTCA B KaXKIOM KIIacce;

- COOTHOIIIEHUE MEXKIy pa3psiaMH;

- CKOJIBKO €TMHUI] KaXKJIOTO KJ1acca COJEPKUTCS B 3allMCH YHCTIA;

- KakK yCTpOeHa MO3UIMOHHAS AECATUYHAS CHCTEMA CUHCIICHUS;

- eIMHHIIBI U3MEPEHUS BEIUYUH (ATMHA, Macca, BpeMs, TUIOIIA ), COOTHOIIICHUS MEKIY
HUMU;

- JIECSTHYHBIX APOOSX U MpaBuiIax ACHCTBHUI ¢ HUMH;

- OKpy2isimb HaTypallbHbIC YHCIIA;

- Haxooums NPUOMMKEHHBIC 3HAYCHHS BEIMYMH C HEAOCTATKOM U U30BITKOM;

- 8bINOAHAMb NPUOTMHKEHHBIC BRIYMCIICHHUS U OLEHKY YHCIOBOTO BBIPAKCHHUS;

- (YHKIMOHAJIBHOM CBSI3U MEXKJy I'pyNIaMd BEJIUYUH (Ll€Ha, KOJINYECTBO, CTOUMOCTD;
CKOPOCTb, BpEeMsl, PaCCTOsTHUE; TPOU3BOAUTEIILHOCT TPY/a, Bpemsi paboThl, paboTa).

Buinonansame yctHble Berancienus (B npeaenax 1 000 000) B ciydasix, CBOAUMBIX K BBIYHUC-
nerusM B nipeaenax 100, ¥ MrCbMEHHBIE BBIYMCICHUS B OCTAIBHBIX CITydasX; BBIOJHATH MPO-
BEPKY MPaBUIHLHOCTH BBIYUCIICHU;

- @vlnoaHams yMHOXKeHHe u nenenue ¢ 1000;

- 8bIYUCAAMDb 3HAYCHUS YHCIOBBIX BBIpOKEHUH, coaepxamux 3—4 neiicTBus co ckoOka-
MM U 0€3 HUX;

- peuwiamy MPOCTHIE U COCTABHBIE TEKCTOBLIE 33/1a4H;

- BbLINUCHIBANH MHOMKECTBO BCEBO3MOXKHBIX PE3yJbTaTOB (MCXOIOB) MPOCTEHIINX CITy-
YaliHBIX 3KCIIEPUMEHTOB;

- pewamsb ynoOHBIM AJis ce0s criocoOoM (B TOM YMCIIE U C TIOMOIIBIO Tabaull U rpados)
KOMOMHATOPHBIE 3aJ]auu: Ha MEePECTaHOBKY M3 TPEX 3JIEMEHTOB, MPaBUIIO NMPOU3BENEHHS, yCTa-
HOBJICHUE YHCJIA ITap HA MHOKECTBE U3 3—5 3JIEMEHTOB;

- pewamsb yanoOHBIM A ce0sl crtocoOoM (B TOM YHCIIE U ¢ TIOMOIIBIO TabmuIl U rpados)
JIOTHYECKHE 3a]1auH, COo/IeprKaline He Oosee TPEX BHICKa3bIBaHUM;

- yymams MTHPOPMALIMIO, 3aTMCAHHYIO C MOMOIIBIO JIMHEHHBIX, CTOIOYATHIX U KPYTOBBIX
JarpamMmu;

- cmpoums TIPOCTEHIINE TUHEHHBIE, CTOJIOUAThIE U KPYTOBbIE JHarpaMMBbl;

- HaX0O0umb PEIICHHsI <OKU3HEHHBIX» (KOMITETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIIONB3Y-
IOTCSl MAaTEMaTUYeCKHe CPEJICTBA;



- co30asams MPOAYKT (pe3yabTaT MPOSKTHON NEATENbHOCTH), U U3yUYEHUSI U OMMCAHUS
KOTOPOTO UCIIONB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.

6-# KJIacc

HUcnonvszoéams TpU pelICHUU MATEMATUYECKUX 3a/lad, WX OOOCHOBAaHWUU M IPOBEPKE
HAWJCHHOTO PEIICHUS 3HAHKE O:

- packiadviéams HATyPAITbHOE YHCIIO HA TIPOCTHIC MHOKHUTEIIH;

- HaxoOums HAMOOJBIINK OOIINN JACTUTEIh U HAUMEHbIIIee 00IIee KpaTHOE HECKOJIBKUX

4KCell;

- OKpyensamy LeNble Yhcia U AeCATUYHbIe Apo0u;

- cpasHueams AECATUUHbIE IPOOH;

- 8LINONHAMb OTIEPALIUN HAJl IECATUUHBIMU IPOOSIMHU;

- npeobpazosevieams NECATUUHYIO IpoOb B OOBIKHOBEHHYIO U HA000POT;

- OTHOLICHMSX U IPONOPLUAX; OCHOBHOM CBOMCTBE ITPOIIOPLIUY;

- TpAMO U 0OpaTHON MPOMOPIIUOHAIBHBIX 3aBUCHMOCTSAX M UX CBOMCTBAX;

- IPOLEHTAaX;

- LeNbIX U JPOOHBIX OTPULIATENIbHBIX YUCIIAaX; PAlMOHAIbHBIX YHCIAX;

- IIpaBWJIE CPABHEHHUS PALIMOHAIBHBIX YUCEIL;

- NpaBWJIAX BBIIOJHEHUS ONEpalMi HaJ| PalMOHAIBHBIMM YMCJIaMU; CBOMCTBAx Olepa-
L.

- denums YUCIIO B JAHHOM OTHOLIEHUH;

- HAaxoOumb HEU3BECTHBIN YJIEH IPONOPIMH;

- Haxooums JJaHHOE KOJIMYECTBO IIPOLIEHTOB OT YMCJIA U YHUCIIO 10 U3BECTHOMY KOJIHYE-
CTBY ITPOLIEHTOB OT HETO;

- HAaxooums, CKOJIBKO IMPOLEHTOB OJIHO YHCJIO COCTABISET OT APYroro;

- ysenuuueamsv U yMEHbBIIATh YACIIO HA JAHHOE KOJUYECTBO IPOLEHTOB;

- pewiams TEKCTOBBIC 3a/1a4M HA OTHOLLEHUS, ITPOIIOPLUHU U IIPOLEHTHI;

- cpasHueams JBa PallMOHAIBHBIX YHCIIA;

- 6bINOJHAMb ONEPALMH HAJ| pAllMOHAIBHBIMYM YUCIIAMM, UCIIOJIB30BAaTh CBOMCTBA OIlepa-
LUUN JUIsl YIPOILEHUS BBIUYMCIICHUH;

- pewiamb KOMOMHATOPHBIE 3a/]a4l C TIOMOIIBIO paBUIa YMHOKEHUS;

- HAaxoO0umbs BEPOSITHOCTU MPOCTEHIINX CIy4alHBIX COOBITHH;

- pewiambs MPOCTENIINE 3a4a491 HA OCEBYIO Y IEHTPAIBHYIO CHMMETPHIO;

- pewiams TIPOCTEHIIINE 3a]1a4l Ha pa3pe3aHue U COCTaBIEHUE TEOMETPUUYECKUX QUTYD;

- Haxooumbs PEUICHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJb-
3YIOTCSI MAaTEMaTHUECKNE CPEJICTBA;

- co30asamy NPOAYKT (pe3ynbTaT MPOEKTHON NEATENbHOCTH), 1JI U3YUEHHSI M ONMCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCS MATEMATUUECKUE CPELICTBA.

7-it Kaace.
Marematuka(AJredopa)
Hcnonvsoéams Tpu pellleHUU MaTeMAaTUYECKUX 3a/lad, UX OOOCHOBAaHUU M TPOBEPKE
HalJICHHOTO PEIICHHs 3HaHUE O:
- HATypaJIbHbIX, LIEJIbIX, PAIMOHAIbHBIX, UPPAIUOHAIIbHBIX, IEHUCTBUTENIbHBIX YACIIAX;
- CTENEHU C HaTypaJbHBIMH MOKA3aTEISIMA U UX CBOMCTBAX;
- OJHOYJIEHAX U MpaBUJIaX IEUCTBUI C HUMH;
- MHOTOYJIEHAX W MpaBWJIAX JECUCTBUN C HUMHU;
- (hopMmynax COKpamEéHHOTO YMHOKECHHUS,
- TOXJECTBAX; METOJAaX JTOKa3aTeIbCTBA TOXKICCTB;
- JIMHEWHBIX YPABHEHUSX C OJTHOM HEU3BECTHOM U METOAAX MX PEIICHMUS;
- CHCTeMax JBYX JUHEHHBIX YpaBHEHUU C ABYMS HEU3BECTHBIMHU M METOJIAX UX PEIICHMUSI.
- Buinoansms JeUCTBHS ¢ OJHOYICHAMH M MHOTOUYJICHAMU;
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V3HA6amMb B BRIPAKECHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUS U IPUMEHSTH UX;
- packiaovléams MHOTOWIECHBI HA MHOXKHUTEIIH;
8bINOIHAMb TOXKICCTBEHHBIE MPE0oOpa30BaHUS METbIX AreOpandeCcKuX BhIPAKCHHIA,
00oKa3vl8ams MPOCTEHIIINE TOKIECTBA,

- HAaxooumbs YNUCJIO COUETAaHUH U YUCIIO pa3MELICHUH;

- pewiams JTUHEWHBIC YPABHEHUS C OJTHOM HEU3BECTHOIM;

- pewiamsb CUCTEMBI JIBYX JIMHEUHBIX YPAaBHEHUHN C JBYMSI HEU3BECTHBIMH METOOM I10OJI-
CTaHOBKH M METOJIOM allre0pandecKoro ClI0XKeHHUs,

- pewiams TEKCTOBBIC 33/1a4l C TOMOILBIO JIMHEUHBIX YPAaBHEHUM U CUCTEM;

- Haxooums PEUICHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJb-
3yIOTCSI MAaTEMaTUYECKUE CPE/ICTBA;

- co30asamy MPOAYKT (pe3ynbTaT MPOSKTHOU NEATENBHOCTH), ISl U3yUYEHUS U OMHCAHUS
KOTOPOT0 UCIIOJIBb3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

7-i kaace.
Marematuka(I'eomeTpus)
Ucnonvzoéame TIpu PEIICHUH MaTeMaTHYECKUX 3a7a4y, UX OOOCHOBAHUM U TMPOBEPKE
HaWJIEHHOTO PEIICHUs] 3HAHUE O:
- OCHOBHBIX I'€OMETPHUYECKUX MOHATHAX: TOYKA, IIpsMasd, IIOCKOCTh, JIy4, OTPE30K, JIO-
MaHasi, MHOTOYTOJIbHHUK;
OIpE/ENICHUN YyIiia, OUCCEKTPUCHI yIila, CMEXKHBIX U BEPTUKAJIbHBIX YIJIOB;
CBOICTBaX CMEXHBIX U BEPTHKAIbHBIX YTJIOB;
OTIpENIeICHNU PAaBEHCTBA T€OMETPUYECKUX (PHUTYp; MPU3HAKAX PABEHCTBA TPEYTOJBHHU-

KOB;
- TEOMETPUUYECKUX MECTax TOYEK; OMCCEKTPUCE YIJla U CEPEAMHHOM IEPIEHIANKYISPE K
OTpE3KYy KaK F€OMETPUUECKHX MECTAX TOUEK;
- OIPENENICHUH IApaUICIbHBIX MPAMBIX; IIPU3HAKaX M CBOMCTBAX MapauICNIbHBIX IIPs-
MBIX;
- aKCHUOME MapaJuIeIbBHOCTU U €€ KpaTKOW UCTOPHH;
- (opMysie CyMMBbI YIJIOB TPEYTOJbHUKA,;
ONPEJIETICHUN U CBOMCTBAX CPEIHEN JTMHUY TPEYTrOJbHUKA,;
teopeMe Daeca.
IIpumensimo CBOWCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELICHUU 33]1a4;
- HAaxoO0umb B KOHKPETHBIX CUTYallUSX paBHbIE TPEYTOJbHUKH U JO0KA3bIBaTh UX PABEH-

CTBO;

- ycmaHnaénueams TApaJUIETbHOCTh MPSAMBIX M MPUMEHSATh CBOMCTBA MNapasiebHBIX
NPSIMBIX;

- NpUMeHAmMb TEOPEMY O CYMME YTIJIOB TPEYTOJIbHUKA;

- UCNONIb306amMb TEOPEMY O CpelHEW JMHUM TpeyrojibHUKa U Teopemy dPaneca mnpu pe-
IIEHUH 3a/1a4;

- Haxooumbs PEUICHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HMCIOJIb-
3YIOTCSI MAaTEMaTHYECKHE CPEJICTBA;

8-# kJacc.
Marematuka(AJareopa)
Hcnonvzo6ams TIpU pellIeHMM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAHUM U NPOBEpKE
HalJIEHHOTO PEIICHHs 3HaHUE O:
- anredpandeckoil IpoOH; OCHOBHOM CBOMCTBE IpoOH;
- MpaBWJIax JEeUCTBUH C anreOpanyecKuMu ApoOsIMH;
CTETIEHSX C IeNIBIMU TMOKa3aTeNIIMU M UX CBOIMCTBAX;
CTaHJAPTHOM BHJIC YHCIIA;
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k .
dynkumsix Y =kx+b, y=x%, y=—, ux cpoiicTBax u rpadukax;
X

- IOHATHM KBaJPATHOTO KOPHS M apU(PMETHUYECKOTO KBaJPATHOTO KOPHS;
CBOMCTBaX apu(PMETHUECKUX KBaIPATHBIX KOPHEH;

byHKIMH Y = Jx , e cBoiicTBax u rpaduke;
- (opmyre 1uig KOpHEH KBaApaTHOTO YpaBHEHHUS;
TeopeMe Buera 1715 npuBeIEHHOrO U OOLIETO KBaPATHOTO YPaBHEHMS;
- OCHOBHBIX METOJIaX PEIICHHUS LENbIX PAllMOHAIbHBIX YPaBHEHUN: METOJE Pa3JIOKEHUS
Ha MHOKUTEIIM U METOJIE 3aMEHbI HEM3BECTHOI;
- METO/JIe peuIeHHs IPOOHBIX PallMOHATBHBIX YPaBHEHUIA;
- OCHOBHBIX METOJAX PEIICHHUS CUCTEM PAllMOHAIBHBIX YPaBHEHUH.
- Coxpawams anredbpanyeckue 1poou;
- 8bINOAHAMb apUPMETHUECKUE JEHCTBUS C alredpandecKuMu IpoosiMu;
- UCNONIb306amMb CBOMCTBA CTENICHEH ¢ LENIBIMU MOKa3aTeNsIMU IIPU PEIICHUH 3a1a4;
- 3anucvléams YUCIA B CTAHAAPTHOM BHJIE;
- 8bINOJIHAMB TOXKIECTBEHHbIE MPEe00pa30BaHMs PAllMOHAIBLHBIX BBIPAKECHUIA;

y k y
cmpoums rpaduku Gynxuuii Y =kx+b, y= X2, Y = — | UCIOJIb30BaTh UX CBOMICTBa
X

IIPU PEIICHUU 33]1aY;
8bluUCAAMb APUPMETUUECKHE KBaJIpaTHbIE KOPHU;
- npuMeHsAmb CBONCTBA apu(PMETUUECKUX KBAAPATHBIX KOPHEH MpHU pEeLICHUH 3a/1a4;

- cmpoums Tpaduk QyHKIUU Y = VX ¥ HCIOIB30BATh €ro CBOICTBA NPH PELICHHUU 3a-
nau;

- pewiams KBaJpaTHbIE YPABHEHUS;

- npumeHams TeopeMy Buerta npu perienuu 3anay;

- pewiamsb 1ENble pallMOHAJIbHBIE YpaBHEHHUS] METOJOM Ppa3JIOKEHUS HAa MHOXHUTEIU U
METOJIOM 3aMEHbI HEHM3BECTHOI;

- pewiams TPOOHBIC YpaBHEHUS,

- peuwiamsb CUCTEMBI PallHOHATBHBIX YPABHEHHUIA;

- pewiamb TEKCTOBBIE 33aJ]a4M C MOMOILBIO KBAIPATHBIX U PAllMOHAJBHBIX YPaBHEHUN U
UX CUCTEM;

- Haxooumbs PEUICHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HMCIOJb-
3YIOTCS MAaTEMaTUUECKNE CPEJICTBA;

8-# kJacc.
Marematuka(I'eomeTpus)

Hcnonvzo6ams TIpU pellleHMM MaTeMaTHYECKUX 3aJad, UX OOOCHOBAHUM U NPOBEpKE
HalJICHHOTO PEIICHHs] 3HaHUE O:

- OIpeJleNIeHUH NapaijenorpaMma, pomoa, NpsiMOyrojbHHUKa, KBaJpaTa; UX CBOMCTBaX M
IIPU3HAKaX;

- OIPEAEIICHUU TpalelUu; JIEMEHTAaX TPalelUu; TEOPEME O CPEIHEN JTUHUU TPAIlCLIVH;

- OIPENEIICHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBA3AHHBIX C OKPYKHOCTHIO;

- ONPENENICHNH U CBOMCTBAaX KACATENBHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JABYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJJHOU TOYKH;

- OIpE/ENICHNH BIMCAaHHOW M ONTMCAHHON OKPYXHOCTEH, MX CBOWCTBAX;

- OIpeJleIeHUN TPUTOHOMETpUYECKHe (PYHKIIUH OCTPOTO YIiia, OCHOBHBIX COOTHOIIEHHIM
MEX]ly HUMU;

- NpUEMAX PELICHHUs IPSAMOYTOIbHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETpHUYECKUX PyHKIMIX yrioB oT 0 1o 180°;

- TeOpeMeE KOCUHYCOB U TEOPEME CUHYCOB;
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puéMax peleHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- ¢opmMymnax Ui IUIONMAIN TPEYroIbHUKA, TapaJlIeJIorpaMMa, TparenuH;

- teopeme [Tudaropa.

- Ilpumenams pU3HAKKU U CBOWCTBA MapaijieorpaMma, poMOa, mpsMOYrojJbHHUKA, KBal-
parta npu pelIeHuy 3a/1a4;

- pewams TIPOCTEHINNE 3aJa9H Ha TPAICIHIO;

- HaxoO0ums TPAJYCHYIO MEpYy YIJIOB, CBS3aHHBIX C OKPYXHOCTBIO; YCTAaHABIUBATh HX
PaBEHCTBO;

- NpuMeHsAmMb CBOMCTBA KAaCATEIbHBIX K OKPY)KHOCTH TP PEIICHUH 3a]1a4;

- pewiams 3a/1a91 Ha BIMCAHHYIO U ONHCAHHYIO OKPY>KHOCTD;

- B8bINOIHAMbL OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C TOMOIIBIO IUPKYIIS U JIMHEHKY;

- Hax0Oumv 3HAYEHUS TPUTOHOMETPUYECKUX (QYHKIHMH OCTPOTrO yriia 4epe3 CTOPOHBI
HNpAMOYTOJIBHOI'O TPEYTOJIbHUKA;

- npumeHsmb COOTHOILICHUS MEXKAY TPUTOHOMETPUYECKUMH (DYHKUIUSMH IPH PELICHUH
3ajJa4; B 4aCTHOCTH, I10 3HAYCHUIO Ol[HOﬁ us3 CI)YHKL[I/If/’I HaxoAUuTh 3HAUYCHUS BCCX OCTAJIbHBIX

- pewams TIPSIMOYTOJIbHBIC TPEYTOJIbHUKY;

- c800ums paboTy ¢ TpUroHOMeTpruYecKuMH (pyHKIMsIME yrioB ot 0 go 180° x cioydaro
OCTPBIX YTJIOB;

- NpUMeHAmMb TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB TP PEIICHUH 3a/1a4;

- pewiams IPOU3BOIILHBIC TPEYTOJILHUKH;

- HaxoO0ums TUIOIA/IN TPEYTOIbHUKOB, MTAPAJUIETIOrPaMMOB, TPATICIIH;

- npumensims Teopemy Iludaropa npu perenun 3anay;

- HaxoO0ums MPOCTEHIIINE TEOMETPUIECKHE BEPOSITHOCTH;

- HAxo0O0umv PEUICHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33]a4, B KOTOPBIX HCHOJIb-
3YIOTCSI MATEMAaTUYECKHE CPEJICTBA;

9-it kaacc.
MaTeMaTuka(AJredopa)
Hcnonv3zoéams Npy pellieHUN MaTeMaTHUECKHUX 3a/1a4, UX 000CHOBAaHUM M IIPOBEPKE HAlJIEHHO-
IO PELIEHUsI 3HAHUE O:
- CBOIICTBaX YHMCIIOBBIX HEPABEHCTB;
- METOJIaX pEIICHUs TMHEUHBIX HEPABEHCTB;
- CBOIICTBax KBaJpaTHUYHOU (pyHKUINU;
- METOJIaX pElICHUs KBaJpaTHBbIX HEPABEHCTB;
- METO/Ie UHTEPBAJIOB JUIsl pEIICHUs palliOHAIbHBIX HEPABEHCTB;
- METOJIaX pEIICHUs] CUCTEM HEPABEHCTB;

- cBO¥icTBaX M rpaduke GYHKIHH Y = X' IIPH HATYPAEHOM N;

- OINpEIEIICHNU U CBOWCTBAX KOPHEH cTeneHu N;

- CTEMNEHsX C PallMOHAIbHBIMU ITOKa3aTeIsIMU U UX CBOWCTBAX;

- OIpeNeIEeHUH U OCHOBHBIX CBOMCTBax apudmeTnueckoil mporpeccuu; Gopmyne JUis
HAXO0X/IEHUS CyMMBbI €€ HECKOJIbKUX MEPBbIX YJIEHOB;

- OIIpeJIeIEHUH U OCHOBHBIX CBOIMCTBAaX re€OMETPUUYECKON Mporpeccuu; Gpopmyie s Ha-
XOXKJICHUSI CYMMBI €€ HECKOJIbKUX MEPBBIX UJIECHOB;

- ¢dopmyne s CyMMbl 0€CKOHEYHON reoOMEeTpUYEeCKON MPOrPecCHH CO 3HAMEHATEleM,
MEHBIIUM 10 MOJYJIIO €IMHUIIBI.

- Ucnonv3o6ame CBOWCTBA YUCIOBBIX HEPABEHCTB [T IPe0Opa30BaHUsl HEPABEHCTB;

- Joka3zvleamy MPOCTENIINE HEPABEHCTBA,

- pewiamsb TUHEIHBIE HEPABEHCTBA;

- cmpoums TpapuK KBaJIpaTUUHON (PYHKIIMU U MCTIONB30BaTh €ro MPH PEIICHUH 33/1a4;

- pewiamsb KBaJApaTHbIE HEPABEHCTBA,

- pewiamy pallioHaJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;
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- peuiamb CUCTCMbI HCPABCHCTB,

n
- cmpoums TpaduK QYHKUUHU Y =X TpU HATYPaIbHOM NU MCIOJIB30BATH €r0 MPH pe-

LIEHUH 33]1a4;

- Haxooums KOPHU CTETEHH N,

- UCNOIb306amMb CBOMCTBA KOPHEH CTENEeH! NIPH TOKACCTBEHHBIX MTPEOOPa30BaHUAX;

- Haxooums 3HAYEHUS CTENEHEH ¢ pallMOHAIbHBIMU MOKa3aTeNIMU;

- pewiamb OCHOBHBIC 3314 Ha apU(METHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCUH;

- Haxooums CyMMYy OECKOHEYHON TeOMETPHUYECKOW MPOrpecCHd CO 3HaMEHaTelleM,
MEHBIINM 10 MOJYJIIO €ANHMIIBI;

- Haxooums PEUICHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX HCIIOJb-
3YIOTCS MAaTEMATUUECKHUE CPENICTBA;

9-it kaacc.
Marematuka(I'eomeTpus)
Hcnonv3zo6ams pu pelICHUH MaTeMaTHYECKUX 3a/1a4, X 0OOCHOBAaHMH M MPOBEpKE HANICHHO-
IO PEIIEHUsI 3HAHUE O:

- IpU3HAKax M0J00uUs TPEYroJbHUKOB;

- TEOopeMe O IPONOPLUOHAIBHBIX OTPE3KAX;

- CBOWCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- IPONOPLUOHAIBHBIX OTPE3KAX B IPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- NPONOPLUUOHAIBHBIX OTPE3KaX B KPYyre;

- TeopeMe 00 OTHOIICHUH IJIoIa el 0J00HBIX MHOTOYT OJIbHUKOB;

- CBOWCTBAaX IPAaBWJIBHBIX MHOIOYI'OJBHUKOB; CBSA3M MEXAY CTOPOHOM IPaBHIBHOTO
MHOTI'OYI'OJIbHUKA ¥ paJuyCaMy BIIMCAHHOTO U OIIMCAHHOIO KPYIOB;

- OIpeNeNIeHUH JUTMHBI OKPY>KHOCTHU M (popmyIie 11t €€ BRIYMCICHHS,

- (opMyIie IIOIAAH TPABUIBHOIO MHOTOYTIOJIbHUKA;

- OIpeNeNIeHUH IUIoaay Kpyra u Gopmyie aist e€ BeYuciIeHus; popMyine sl BBIYKC-
JIEHUS IUIOIIAJEH YacTe! Kpyra;

- NpaBWJIC HAXOXACHUS CYMMBI U Pa3HOCTH BEKTOPOB, IPOU3BEIACHUS BEKTOpA HA CKa-
JSIp; CBOMCTBA YTUX OIEpalui;

- OIpENENICHUH KOOPANHAT BEKTOPA U METOJaX UX HAXOXKICHUS;

- IpaBWJIe BHIMOJIHEHUH onepanuii Ha/l BEKTOpaMH B KOOpIAMHATHOH (opme;

- OMNpEJENIEHNHU CKaJISIPHOTO MPOU3BEICHHS BEKTOPOB U (pOpMyIIe ISl €ro HaXOXKIACHMUS,;

- CBA3M MEXKIYy KOOpAMHATAMH BEKTOPOB U KOOPAMHATAMHU TOUEK;

- BEKTOPHBIM U KOOPJAWHATHBIM METOJIAX PEIICHHS T€OMETPUYECKUX 3a1ad.

- ¢dopmynax o6bEéMa OCHOBHBIX IMPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX (QUryp: mapajuie-
nenunena, Kyoa, mapa, HUINHAPA, KOHYCA.

- Ilpumensims IPU3HAKYU 1O00US TPEYTOIBLHUKOB MIPU PELICHUH 33/1a4;

- pewiamps MIPOCTENIINE 3aa4X HA IPOIIOPLUOHAIBHBIE OTPE3KH;

- pewiams MPOCTENIINE 3a1a4 HA TPABUIIBHBIE MHOTOYTOJIbHUKY;

- Haxooums JAJIUHY OKPYXKHOCTH, TUIOIIAb KPYra U €ro 4acTeu;

- 8bINONHAMB OTIEPALUH HAJl BEKTOPaMHU B T€OMETPUYECKON 1 KOOpAMHATHOM (popme;

- Haxooums CKAJISIPHOE IPOU3BEJCHHUE BEKTOPOB M IMPUMEHATh €ro il HaXOXKICHUs
pa3IMYHBIX TEOMETPUUYECKUX BEINYMH;

- pewiamsb TEOMETPUUECKHE 3a7]a4l BEKTOPHBIM U KOOPIWHATHBIM METO/I0M;

- NpuMeHAmMb TEOMETPUUECKUE NMPeoOdpa3oBaHMs IUIOCKOCTH NP PEIIEHUH reoMeTphye-
CKHX 3a/1a4;

- Haxooums 0O0BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYp: Mapajuie-
jenunena, Kyoa, mapa, HUINHIPa, KOHYCA;

- HaxoO0umbs PEIIeHUs KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33Ja4, B KOTOPHIX HCIIOJIb-
3YIOTCSI MaTEMaTUYECKHE CPEJICTBA;
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5. Conepxanmne yueOHOro mnpeamMera
S kiaace

1. JInaun
JIuHuM Ha IO0CKOCTH. 3aMKHYThIE U HE3aMKHYThIe TuHUU. Camonepecekaromuecs auHuu. [1ps-
Masi, OTPEe30K, Jiyd. Jlomanas. JlyinHa oTpe3ka, METpU4YeCKUe €AUHULBI ITTUHBL. OKPYKHOCTb.
[TocTpoeHue KOH(GUTYpAIHiA U3 IPSMOM, €€ YaCTeH, OKPYKHOCTH HA HEIMHOBAaHHOW U KJIeT4ya-
TOl Oymare.
OCHOBHBIE 1IETTH - Pa3BUTh NPEACTABICHUE O JIMHUAX Ha IJIOCKOCTH M MPOCTPAHCTBEHHOE BOOO-
pakeHUE y4alluXcsl, HAYYUTh U300paXkaTh MPSIMYIO U OKPY>KHOCTH C TOMOIIIbIO YePTEKHBIX UH-
CTPYMEHTOB.
2. HarypaJjbHble yncia
Jlecstuunas cucrema cuucieHus. Pumckas HyMmepanus Kak IpuMep HEMO3UIIMOHHONW CUCTEMBI
cuncnenus. Harypanbusiii psia. M3o0paxeHnne HaTypalbHBIX YUCENl TOYKaMU Ha KOOPAUHATHOM
npsimoii. CpaBHEHHME HaTypabHbIX yucesl. OKpyrieHne HaTypajlbHbIX YHCEI.
Pemenrie KOMOMHATOPHBIX 33/1a4 MepeOOPOM BCEX BO3MOKHBIX BAPHAHTOB.
OcHoBHasl L1€JIb - CUCTEMATU3UPOBATh U PAa3BUTh 3HAHMSI YUALUXCS O HATYPAJIbHBIX YMCIAX.
3. JeiicTBus ¢ HATYPAJIBbHBIMHU YHCJIAMUA
CrnosxeHue HaTypaJIbHBIX YHMCEN; CBOWCTBO HYJISI IIPU CIIOKEHUU. BplunTanue kak aeicTaue, 00-
pPaTHOE CIIOKEHUIO. Y MHOKEHUE HaTypaJIbHbIX YHMCEJI; CBOMCTBA HYJIS U €AMHULBI IPU YMHOXKE-
HuH. Jlenenne Kak AelcTBre, 00paTHOEe yMHOXKEHHIO. Bo3BeieHne uncia B CTereHb ¢ HaTypaib-
HBIM I0Ka3areneM. Berunciienre 3Ha4eHUi YMCIIOBBIX BBIPAXKEHUI; OPAJIOK AeiicTBUiA. Penie-
HUE 3a/1a4 apu(HMETHIECKUM METOJIOM.
OCHOBHas 1LIeJIb - 3aKPENUTh U PA3BUTh HABBIKU BBIITOJIHEHUS IEMCTBUI C HATYpaJIbHBIMH YK C-
JIaMHU.
4. Ucnosb30BaHUE CBOWCTB AeHCTBUIl PU BHIYHCJIEHHUSAX
[TepemecTuTenbHOE U COUYETATENBHOE CBOMCTBA CIOXKEHUS U YMHOXKEHUS; IPeoOpa3oBaHue
CyMM M Ipou3BeAeHUN. PacnpenenureabHoe CBOMCTBO YMHOKEHHUSI OTHOCUTEIIBHO CIIOKEHUS;
BBIHECCHHE O0IIET0 MHOXHTENS 32 CKOOKH. [IpuMephl pannoHanbHBIX BEIUMCIIEHUH. Perenne
3a/1a4 apUPMETHICCKUM CITOCOOOM.
OcHoBHas 11€7b - ¢(hOPMHUPOBATh HAYAJIbHBIE HABBIKY ITPEOOPA30BAHUSI BHIPAKEHUI.
5. ¥Yrabel 1 MHOTOYroJIbHUKH
Vrou. IIpsmMoit, OCTpsIiA, TynoH yriibl. FI3MepeHne u noCTpoeHue yriioB ¢ IIOMOIIBIO0 TPaHCIIOP-
tupa. JIoMaHble 1 MHOTOYrOJIbHUKHU. BBINyKiIble MHOTOYrOJIbHUKH. IlepruMeTp MHOTOYTOJIBHUKA.
OcHOBHBIE 11€JI1 - TO3HAKOMUTh C HOBOIM reOMeTpruiecKoi (pUrypoi - yriiom, HOBbIM U3MEpPHU-
TEJIbHBIM HHCTPYMEHTOM - TPAHCIIOPTUPOM, Pa3BUTh U3MEPUTEIbHBIE YMEHHUE, CUCTEMAaTU3HPO-
BaTh NIPEJCTABICHUS O MHOTOYTOJIbHUKAX.
6. letumocTs uncesn
Jenutenu u KpaTHbIE YKCIia; HAUOOJIBIIUNA OOIIMIA IETUTENh U HAMMEHbBIIIEE 00I1Iee KpaTHOE.
ITpocTeie u cocTaBHBIE uncia. PaznokeHne ynciaa Ha MPOCThIe MHOKUTENH. JleTMMOCTb CyMMBI
u ipousBenienus. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM; pazOnueHne Ha-
TypaJbHBIX YMCEJ HA KJIACCHI 10 OCTaTKaM OT JIEJICHHUS.
OcHoBHasl 11€JIb - MO3HAKOMUTh YYallluXCsl C MPOCTEHIIMMU MOHATUSIMU TEOPUU JIEIIUMOCTH.
7. TpeyroibHUKM U 4eThIPEeXyroJbHUKH
Tpeyronbauky 1 ux Buabl. [IpsMoyronsHuk, kBaapat. PaBenctBo guryp. Ilnomane npsimo-
YrOJIbHUKA, €UHUILIBI TUIOIIAIH.
OcHOBHBIE 11€JIM - TO3HAKOMUTH y4allluXcs ¢ KiaccuuKalye TpeyroabHIUKOB 0 CTOPOHAM U
yriam, CBOMCTBaMU IPSAMOYTOJbHUKA U €r0 AUArOHaJEH, HAyYUTh CTPOUTH NMPSAMOYTOJIbHUK Ha
HEJTMHOBAHHOM Oymare, copMUpPOBATH MTOHATHE PABEHCTBA (DUTYP, TTPOIOJDKUTH (POPMUPOBAHUE
METPUUYECKUX MPEACTABICHUI.
8. Ipoom
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[IpencraBiaenue o ApoOH Kak Criocode 3arnucu 4acTu BeMUYUHbI. [IpaBUiibHbIC  HENIPAaBUIIbHbIC
npobu. M3o0pakenne npodel ToukaMu Ha KOOpIWHATHOHN TpsiMoii. OCHOBHOE CBOMCTBO APOOH.
Coxkparenue apobeii. [IpuBenenue npodu kK HoBoMy 3HamMeHarte0. CpaBHeHHE IpoOeii. 3anuch
HATYpaJIbHOTO YKCTIa B BUAE JPOOH.
OcHOBHBIE 11eNH - CHOPMHUPOBATH y yYAIIUXCS MOHATHS APOOH, TO3HAKOMHUTH C OCHOBHBIM
CBOMCTBOM ApoOU U MPUMEHEHHUEM ero [ mpeoOpa3zoBaHus ApoOei, HAyYUTh CPaBHUBATH JIPO-
ou.
9. JleiicTBus ¢ ApOOSAMH
Crnoxenue u Beruntanue apoOeil. CMmerannas 1po0b; MpecTaBlIeHNe CMEIaHHON APOOH B BUJE
HENPAaBWILHOM U BbIACNICHUE 1IETION YaCTH YHMCJia U3 HEMPAaBWILHOM IpoOHu. YMHOXKEHUE U Jiese-
HUe qpobeii; B3auMHO-00paTHbIE Tpoou. HaxoxaeHne yacTu esoro 1 Iesioro Mo ero YacTy.
Pemenue 3ana4 apupMeTHIECKUM CIIOCOOOM.
OcHoOBHas 11€Jb - BBIPa0OTaTh MPOYHBIC HABBIKU BBITOJHEHHS apu()METHUECKUX IEHCTBUH C
OOBIKHOBEHHBIMU JAPOOSIMH.
10. MHOrorpaHHuKH
Muororpanauku. [Ipsmoyronensiii napamenenunesn. Kyo. [lupamuaa. Pa3zBepTku MHOTOTpaH-
HUKOB.
OCHOBHas 11eJIb - Pa3BUTh IPOCTPAHCTBEHHBIE MIPEACTABICHUS YYalIUXCsl IyTEM OpraHu3anuu
pa3Ho00pa3HON JEATENBHOCTH C MOJIETSIMU MHOIOTPAHHUKOB U UX U300paKECHUSIMHU.
11. Tadauubl 1 AMATPAMMBI
Urenue tabmull ¢ AByMs BXojaaMu. Vcnonp30BaHue B TaOIUIAX CIEIUAITBHBIX CHMBOJIOB H 000-
3HaueHunil. CronbOuatsie nuarpammel. [Ipocreiiime npuemsl coopa u mpeacraBieHust uHGpopma-
117078
OcHoBHas 1eTb - cHOPMHUPOBATH YMEHUE U3BJICKATh HHPOPMAIIUIO U3 HECIOXKHBIX TAOJIHUIl U
CTOJIOYATHIX JAUATPAMM.
IoBTOpenue. UTOroBbIii KOHTPOJIb

6 xnacc
1. lpo0u v mpOuEeHTbI
[ToBTOpeHMe: MOHATHE APOOH, OCHOBHOE CBOWCTBO APOOH, CPABHEHUE M YIIOPSIOYUBAHHE APO-
Oeif, mpaBuiIa BHIOMHEHUS apudmMeTndeckux JeicTBuil ¢ npodsmu. [IpeobpazoBanue BrIpaxke-
HUW C TIOMOIIBI0 OCHOBHOTO CBOMCTBa ApoOu. PemieHne ocHOBHBIX 3aaau Ha ApoOu. [lonsitue
nporenta. HaxoxaeHue npoueHTa ot BenuunHbl. CTon04aTele 1uarpaMMbl: YTEHHUE U MOCTpPOe-
Hue. Kpyrosele nuarpaMMel.
2. IIpsiMbIe HA MJIOCKOCTH H B MIPOCTPAHCTBE
Ilepecekaromuecs npsimble. BepTukanbHble yribl, HX cBOMCTBO. llapamnensnsie mpsmeie. [lo-
CTPOCHHE MapaJUIeNIbHBIX U MEPHNEHAUKYISIPHBIX NpsAMBbIX. [[pruMepbl napajijienbHbIX U MepIeH-
JTUKYJISPHBIX NPSMBIX B OKpYyKarolleM mupe. PaccrosiHue Mexay AByMs TOUKaMH, OT TOYKU 1O
NPSIMOM, MEX1y IBYMsI NapaJJICIbHBIMU NMPSMBIMHU, OT TOYKHU JO INTIOCKOCTH.
3. lecaT4HbBIE 1pOOH
Hecaruunas 3anuck apobdeit. [IpencraBnenne oObIKHOBEHHON ApoOU B BUE JECATUYHON U Jiecs-
TUYHOU B BUJI€ OOBIKHOBEHHOM; KPUTEPUN 00paTUMOCTH OOBIKHOBEHHOM JPOOU B JIECATUUHYIO.
N300pakeHne NecITUYHBIX ApoOeil ToukaMu Ha KOOpAMHATHOH mpsMoil. CpaBHEHHE JecATHY-
HBIX JIpoOei. JlecsTuunble ApoOU U METpUUeCcKasi CUCTEMA MeED.
4. leiicTBHS € 1eCATUYHBIMH APOOSIMU
CroxeHue W BBIUUTAHHUE JCCITHYHBIX IpoOei. YMHOXKEHUE U JCIICHUE JCCITHYHOW IpoOM Ha
10. YMHOXEHUE U JAeJIeHUE NECITUYHBIX Jpodel. OKpyrieHue necsITUYHbIX apoOeit. I[Ipubnu-
’KEHHOE YacTHoe. BrInomHeHne neicTBUil ¢ 0OObIKHOBEHHBIMH U JECSITUYHBIMU APOOSIMH.
5. OkpyxkHOCTH
B3anMHOe pacnonokeHue nNpsMOd U OKPYKHOCTH, ABYX OKpykHocTed. KacarenpHas K OKpyX-
HOCTH M ee noctpoeHue. IlocTtpoeHue TpeyroipHHKa IO TpeM cropoHaMm. HepaBeHcTBO Tpe-
yrojgeHuKa. Kpyrisie Tena.
6. OTHOLICHNS U MIPOLIEHTHI
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OTtHomieHue yucen ¥ BenuuuH. MacmTab. JlejleHrne B JaHHOM OTHOIICHHWH. BbIpaxkeHue mpo-
LICHTOB JECATHUYHBIMU APOOSMU; pelIeHHE 3aa4 Ha MPOLEHTHI. BbipaxkeHHe OTHOLICHUs BEIU-
YMH B [IPOLIEHTAX.
7. Boipa:xxenusi, GopmyJibl, ypaBHEHHUS
[TpumeHenne OyKB ISl 3aITUCH MAaTEeMaTHYECKUX BBIPAKEHUN U MpeAoKeHu. bykBeHHbIe BbI-
pa)KeHUS U YNCIIOBbIE MOACTaHOBKU. PopMyiibl. DopMyIibl epuMeTpa TPEYrOIbHUKA, IEPUMET-
pa ¥ IJouaau NpsMOYTOIbHUKA, 00beMa mapamienenumneaa. GopMyIibl AIHHBI OKPYKHOCTH H
wioniaan kpyra. YpasHenue. Kopenb ypaBHeHus. CocTaBleHHE ypaBHEHHS IO YCJIOBUIO TEK-
CTOBOM 3a7a4H.
8. Cummertpus
Ocesast cummetpusi. Ocs cummerpun Gurypsl. Llenrpansnas cummerpus. [loctpoenue Gpurypsl,
CUMMETPUYHON JaHHOW OTHOCUTEJIBHO IPSAMON M OTHOCHUTEIBHO TOYKH. CUMMETpHUS B OKpY-
JKAIOILEM MHUpeE.
9. Heyble yncaa
Uucna, MpOTUBOIMONOKHBIE HaTypalbHBIM. "Psn" menbix uucen. M3o0pakeHHe HENbIX YHCENT
TOYKaMM Ha KOOpAUHATHOM npsMoil. CpaBHeHME 1enbIX yncen. CIoKeHue U BBIYUTAHUE LIEIIBIX
YHCell; BBITOJIHMMOCTD ONEPALlMM BBIYUTAHMS. Y MHOKCHHME M JIEJICHUE LIEIBIX YHCEN; IPaBHIIA
3HAKOB.
10. PaniuonanbHble Yncaa
OtpunarenbHble ApoOHbIe yKcia. [loHsaTHe panroHanbHoro ynciia. M3zobpakeHue yuces Touka-
MU Ha KOOpJAMHATHOM NpsaMoil. [IpoTuBononoxHeie ynucna. Moayib 4uciia, reOMeTpuIecKas HH-
Teprperanus Moxyis. CpaBHEHHE pallMOHAIBHBIX YHcel. ApupMeTndeckue IeHCTBUS C paLuo-
HAJIbHBIMU YHCIIAMH, CBOMCTBA apupMeTHYecKux aercTBuil. [IpuMepsl ncmonp30BaHust KOOPAH-
HaT B peanpHOU IpakTuke. [IpsMoyronpHas cucreMa KOOpPAMHAT HA IUIOCKOCTH. KoopauHatsl
TOYKM Ha IJIOCKOCTH, alcmucca M opauHara. [loctpoenue Todek W GuUryp Ha KOOpAMHATHOU
IJIOCKOCTH.
11. MHOroyroJIbHUKM 1 MHOTOTPAHHUKH
Cymma yrioB TpeyrosibHuka. IlapamienorpaMm u ero cBoiicTBa, IOCTPOCHHUE MapalIeorpaMMa.
[IpaBuibHBIE MHOTOYTOJBHHUKH. [lnomiamu, paBHOBENMKHME W PABHOCOCTABIICHHBIC (UTYPHI.
[Tpuzma.
12. Muo:xectBa. Kom6unaropuka
[Tonstue MHOXecTBa. [IpuMepsl KOHEUHBIX U O€CKOHEUHBIX MHOKECTB. [loaMHO)ecTBa. OCHOB-
HBIE YMCJIOBbIE MHOKECTBA U COOTHOIIECHUS MeXAy HUMHU. Pa3buenue mHoxectBa. O0bennHe-
HUE U TNIEPECEUECHUE MHOXKECTB. MIUIIOCTpanys OTHOIIEHUH MEXAY MHOXKECTBAMU C IIOMOIIBIO
KpyroB Oilnepa. Pemenne KOMOMHATOpHBIX 3a/ad MepedopoM BCEX BO3MOXKHBIX BapHaHTOB.
Canyuaiinoe coObiTHe. JloCTOBEPHOE U HEBO3MOXKHOE cOObITHSA. CpaBHEHHUE IIIAHCOB COOBITHH.
IloBTOpPEHME

7 kaacc, anredpa
1.Bbipa:keHusi U MX Npeodpa3zoBaHus. Y paBHeHHUs.
YucnoBble BBIpAXEHHUS M BhIpaKE€HUs ¢ nepeMeHHbIMU. [Ipocreiimue npeodpazoBaHus BeIpaxke-
HUW. YpaBHEHHE C OJHMM HEU3BECTHBIM M €r0 KOpPEHb, JUHEHHOE ypaBHeHHE. Pemenue 3amad
METOIOM YpPaBHEHUM.
Craructuyeckue XapakTepUCTHKH.
2. DyHKIHUHU
Oynknus, obnacte onpeneneHus ¢yaknun, CrnocoObl 3amanus GyHknuu. ['padux QyHKIHN.
Oyukuus y=kx+bu e€ rpadux. OyHKIUA y=KxU €€ rpaduxK.
3.CTeneHp ¢ HATYPAJIbHBIM MOKa3aTeJIeM
CreneHb ¢ HaTypaJIbHBIM IOKa3aTeneM M €€ cBoiicTBa. OpHowieH. OyHKIMH y=x2, y=x3, U uX
rpaduxu.
4. MHOro4/1eHbl
MHuorounes. CioxeHue, BBIYMUTaHHE U YMHOXXEHUE MHOTOWICHOB. Pa3noxkeHne MHOrowieHa Ha
MHOKUTEH.
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5.®0opMyJIbI COKPALEHHOT0 YMHOKEHHSA

®opmyisi(ath) = a® +2ab+b? (a-b)(a + b) = «>-b? ,[{atb)(a®+ab+b?)] . IIpumenenue popmyr
COKpAIEHHOI0 YMHOXEHUS K Pa3JIOKEHUIO HA MHOKUTEIIH.

6.CucTemMbl JJMHEHHBIX YPaBHEeHHUH

Cucrema ypaBHEHUH C JByMs IIEpeMEHHBbIMU. PelieHue cucteMm ABYX JIMHEWHBIX YPAaBHEHHUH C
JBYMsI IIEpEMEHHBIMU. Penienue 3aja4 METOJOM COCTaBIICHUSI CHCTEM YPaBHEHUM.
7.IloBTOopenue. Pemenue 3agau

8 kJiacc, anredpa
1.PanuoHaIbHBIE IPOOH

Pammonanshas apo6s. OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apodeit. ToxkmaecTBeH-
o K .
HBIC TTPEOOPA30BAHUS PAIIMOHATBHBIX BhIpakeHUH. DyHKIUSA y = — 1 € TpaduK.
X

2.KBaagpaTHble KOPHH

[Tonatue 00 wppanmoHaNbHBIX ynciax. OOImue CBEACHHS O ACWCTBUTEIBHBIX YHCIAX.
KBanparubiii kopeHb. [loHsATHE 0 HAX0XKAEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaJPATHOTO KOPHS.
CaolicTBa KBajpaTHbIX KOpHEW. [IpeoOpa3oBanus BhIpaKEHUMN, COEPIKALIUX KBaJpaTHbIE KOP-
HU. OyHKIMA y = Jx , eé cBoiicTBa 1 rpaduxk.
3. KBaapaTrHble ypaBHeHHS

KBagparnoe ypaBHeHue. @opMyiia KOpHEH KBaIpaTHOroO ypaBHEHHs. Pemienuwe panmo-
HaJIbHBIX YpaBHEHM. Pemenue 3ana4, NpuBOAAIIMX K KBaAPAaTHBIM YPABHEHUSM U MPOCTEHIINM
palOHaIbHBIM YPaBHEHUSM.
4. HepaBeHncTBa

YucnoBble HEpAaBEHCTBA U UX CBOMCTBA. [IoWIEHHOE CI0KEHUE U YMHOKEHHUE YNCIIOBBIX
HepaBeHCTB. [lorpemHocTs U TOUHOCTh NMpUOIMKEeHUs. JIMHEeWHbIe HEpaBEeHCTBA C OJHOM Iepe-
MEHHOH U UX CHCTEMBI.
5. CteneHb ¢ HeJIbIM NOKAa3aTeJIeM. JJIeMeHThI CTATHCTHKH

Crenenb ¢ 1ebIM TOKa3zaTeneM U ee cBoiicTBa. CTaHmapTHBIA BUJ uucia. HadanmbHbie
CBEZIEHMsI 00 OpraHu3aliy CTaTUCTUYECKUX UCCIIEeI0BaHUI.
6.IloBTOpenne

9 kJaacc, ajaredopa
1.KBagpaTuunas gpyHkumus
Oynkuus. Bo3pacranue u yosiBanue ¢yHkiuu. KBagpaTHsiit TpexuneH. Pasnoxenue kBaapar-

HOIO TPEXWIEHAa HAa MHOXKUTENH. PelleHne 3aaau IyTeM BBIACIEHUS KBajpaTa ABYWICHA M3
KBaJpaTHOTO TpexwieHa. OyHkius Fax2+Bx+c, ee cBoiicTBa u rpaduk. [Ipocreiimume npeodbpa-
30BaHus rpagukoB QyHkuuil. Oynknus y=x". OnpeneneHue KOpHs n-if cTeneHu. Boruncienue
KOpHEW N—ii CTeNeHHU.

2.YpaBHeHHUS] M HEPABEHCTBA C OIHOM NepeMEeHHOM
Llenoe ypaBHeHHe U ero KOopHU. bukBajaparHble ypaBHeHUs. [poOHBIE pallMOHAJBHBIE YpaBHE-

Hus. Pemenne HEpaBeHCTB BTOPOM CTENEHU C OAHOW IepeMEHHOM. PelleHre HepaBeHCTB METO-
JIOM WHTEPBAJIOB.

3.YpaBHeHHsl M HEPABEHCTBA C ABYMS NlepeMeHHbIMHU U UX CHCTEMbI

VYpaBHeHHe ¢ JABYMs IEpeMEHHbIMH U ero rpaduk. I'paduueckuil crmocol® pemieHus cucreM
ypaBHEHHUH. Perienne cuctem cofepaimx 0HO ypaBHEHHE IIEPBOIL, a Ipyroe BTOPOil CTENEHHN.
Pemenne TekcTOBBIX 3aa4 METOJIOM COCTaBJIEHHs cucteM. HepaBeHCTBa ¢ JByMsl epEMEHHBI-
MU. CHUCTEMBI HEPABEHCTB C ABYMs IEPEMEHHBIMU.
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4.Ilporpeccun
[TocnenoBarenbHOCTH. ApudmMeTHueckas u reoMeTpudeckas nporpeccu. opmyssl n-ro 4jaeHa

N CYMMBI N IIEPBBIX YJICHOB IIPOI'PECCHUH.

5.971eMeHThl KOMOMHATOPMKH M TEOPUH BEPOSTHOCTE
[Tpumepsl koMOMHATOPHBIX 3a1a4. llepecranoBku, pasmenieHus, coderanus. OTHOCUTEIbHAS

4acTOTa CIy4aiHOTO cOObITHSA. PABHOBO3MOKHBIE COOBITHS U X BEPOSITHOCTb.
6.IToBTopenue. Pemenue 3axa4 no kypcey aaredpoi 7-9

7 KkJj1acc, reomeTpus
1 .HauajbHbIE reOMeTPUYECKHE CBeIEHUS
IIpocreiimue reomeTpudeckue GUTypshl: mpsimasi, TOUYKa, OTPE30K, Jayd, yroi. [Toustue
paBeHCcTBa reomMeTpuueckux Guryp. CpaBHEHHE OTPE3KOB U YIJIOB. MI3MepeHue oTpes-
KOB, JJIMHA oTpe3ka. M3mepenue yrios, rpajaycHass mepa yria. CMeXHbIE U BEPTH-
KaJbHBIE YIJIBI, UX CBOMCTBA. lIeplIeHAUKYJIISIpHBIE MIPSIMBIE.

2. TpeyroJabHUKH
Tpeyroasnuk. [IpusHaku paBeHCTBa TpeyroJbHUKOB. [lepnenaukyisip k npssmou. Me-
JINaHbl, OMCCEKTPHUCHI U BBICOTHI TPEYTroJbHUKA. PaBHOOEApEHHBII TPEYTrOJIBHUK U €ro
cBoiicTBa. 3a/1auu HAa IOCTPOEHUE C MOMOIIBIO IUPKYJISI U TUHEHUKH.
3.I1apaJsyiesibHbIE IPAAMbIE
[Ipu3Haku mapamienbHOCTH NPAMBIX. AKCHOMa MapajijielbHbIX IpsMbIX. CBoMcTBa
napaaaeabHbIX NPSMBIX.
4.COoOTHOILIEHUS MEXK1y CTOPOHAMH M YIJIAMHU TPeyroJbHUKA
CymMma yrioB TpeyrojgbHuKa. COOTHOLIEHUE MEXIY CTOPOHAMM M yIJIaMHU TPEYIrOJlb-
Huka. HepaBeHncTBo TpeyronbHuka. [IpsMoyrosibHble TpeyrojJbHUKH, UX CBOMCTBA U
NIPU3HAKU paBeHCTBa. PacctossHue oT TOUku 10 mpsMoi. PaccrosiHue Mexnay mnapal-
JIENbHBIMU NpsiMbIMU. [locTpoeHne TpeyrojibHUKa IO TPEM DJIEMEHTaM.
5. IToBTOpEHUE

8 kJacc, reoMeTpus

1.YeTnIpexyroibHUKH

MHOroyrojabHUK, BBINYKJIBII MHOTOYTOJBHHK, YEThIPEXyrojbHUK. CyMMa YIJIOB BBIIYKJIOIO
MHOT'OYTr'OJIbHUKA. BricaHHble ¥ ONMCAHHBIE MHOTOYTOJbHUKH. [IpaBUiIbHBIE MHOTOYTOJIbHUKH.
[Tapannenorpamm, ero cBoiicTBa U npusHaku. [IpsMoyronbHUK, KBajpat, poMO, UX CBOWCTBA U
npu3Haku. Tpameuus, cpenHss JIMHUS Tpamneuuu; paBHoOeapeHHas Tpaneuus. OceBas U IeH-
TpaJlbHa CUMMETpPHSL.

2.Mnomane

ITonsTe momaau MHOroyrojpHuka. IDmomanm npsmoyronpHuKa, mapajuiesiorpaMma, Tpe-
yroibHUKA, Tpanenuu. Teopema I[Iudaropa.

3.Iloxo0HbIE TPEYTOIbHUKHI

ITonoGHbIe TpeyronbHuKu. [Ipu3Haku nompodus TpeyroisHUKOB. IIpumenenne nogqobus K J1oka-
3aTeNbCTBY TEOPEM U pellieHuro 3agad. CHHYC, KOCUHYC M TaHT€HC OCTPOrO yIJia IPSIMOYIOJIb-
HOT'O TPEYrOJIbHUKA.

4.OKpYy,KHOCTH

B3aumHoe pacnionoxeHue npsMol U OKpyKHOCTH. KacaTenbHas K OKpYXHOCTH, €€ CBOMCTBO U
npu3HaK. [leHTpanbHbIi, BOMCAHHBIN YIUIBI; BEJIMYMHA BIMCAHHOTO YIUIA; ABYX OKPYKHOCTEH;
pPaBEHCTBO KacaTEJbHBIX, IPOBEJACHHBIX M3 OJHOM TOUYKH. METpHYECKHE COOTHOLIEHHUS B OK-
PY’KHOCTH: CBOWCTBA CEKYIINX, KACATEIbHBIX, XOpA. OKpYyKHOCTh, BIMCAHHAs B TPEYIOJbHUK, U
OKPYXHOCTb, ONMCAaHHAsl OKOJIO TPEYroJIbHUKA. BIMCaHHbBIE M ONMCAHHBIE YETBIPEXYTOJbHUKH.
BrircanHble 1 onMcaHHbIE OKPYKHOCTH MPABUIIBHOTO MHOTOYTOJIbHHKA.

S.I1oBTOpeHne
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9 kJyacc, reomeTpus

1 .IloBTOpeHue. BekTOpHI M METOX KOOPAUHAT

[Tonsitue BekTopa. PaBeHCTBO BekTOpOB. CII0)KEHHE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEK-
TOpa Ha 4ucio. PasznoskeHue BEKTOpa IO IBYM HEKOJUIMHEApHBIM BekTOpaMm. KoopauHaTs! Bek-
topa. lIpocrelimue 3agaun B KOOpAMHATAX. YPaBHEHUs OKPYXXHOCTH U Ipsmoiu. IIpumenenue
BEKTOPOB U KOOPAMHAT IIPH PEILICHUU 3aa4.

2. CoOTHOLIEHHUS MEKAY CTOPOHAMM M YIVIAMHU TPEYTroJbHUKA._

CuHyc, KOCUHYC U TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellleHne TpeyrojbHUKOB.
CkassipHO€E ITPOU3BEIEHNE BEKTOPOB U €0 IPUMEHEHUE B TEOMETPUUECKUX 3aj]auax.

3.JIyInHA OKPYKHOCTH M ILIOIIA/b Kpyra_

[TpaBriibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIMCaHHAsI OKOJIO IIPABMJIBHOTO MHOT'OYTOJIbHUKA
U BIIMCaHHas B Hero. [locTpoeHue npaBUIBHBIX MHOTOYrOJbHUKOB. JmHa okpyxHocTu. ITno-
11a/lb Kpyra.

4.]IBHIKeHHST

OtobOpaxenue miuockoctu Ha cebs. [lonstue nBmxenus. OceBas M LEHTpalbHAas CUMMETPHU.
[TapannensHbiit nepenoc. [loBopoT. HanoxxeHust u 1BUKEHUS.

5. IToBTOpeHue. Pemenue 3axa4

6. TemaTu4eckoe IJIAHUPOBAHUE
MATEMATHKA 5 kaacc (170 4)

Ne Pasnen Tembl KonnuecTBo yacos
1. Jlunun 10
2. Harypanbnble uncna 12
3. JleiicTBUsI ¢ HATYpaJIbHBIMU YHCIAMU 21
4. Vcnonb3oBaHue CBONCTB JEMCTBUI NP BHIYUCICHUAX 10
S. VYTBl 1 MHOTOYTOJIBHUKH 9
6. JlenumocThb uncen 15
1. TpeyroibHUKM U YETHIPEXYTOJBbHUKH 10
8. Hpobwu 19
9. JeiicTBust ¢ qpoOsiMu 34
10. | MHOrOrpaHHHUKH 11
11. | TaGauus! U IUArpaMMBl 9
12. | IloBropenue. TOroBbIif KOHTPOIIb 10

MATEMATHUKA 6 kaacc (204 1)

No Paznen TeMsr KommuecTtBo wacos
1 | ApoOu u nmpoueHThb 23
2 | IIpsiMble HA TUTOCKOCTH M B TIPOCTPAHCTBE 10
3 | Aecsatuunbie qpodw 12
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4 | leiicTBHsI C JECSITUUYHBIME IPOOSIMU 32
S5 | OKpyXHOCTh 11
6 | OTHOWIEHHS U POLIEHTHI 19
7 | Beipaxenus, Gopmyibl, ypaBHEHHUS 18
8 | Cummerpus 10
9 | Lensie unciia 17

10 | PanmonanbHbBIE YnCTa 18

11 | MHOTrOYTrOIbHUKH U MHOTOTPaHHUKH 12

12 | MuoxectBa. KomOnHaTopurka 9

13 | [ToBTOpEeHHE 13

7 kaacc. Aareopa (1024)

Ne Pa3nen TeMel KonnuectBo yacoB

1. |BelpakeHus, TOKIECTBA, YPaBHEHUS 20

2. |Oyskuuu 12

3. |Ctenens ¢ HaTypaJIbHBIM ITOKa3aTEIEM 12

4. [MHOro4JIeHBI 17

5. |®opMyInbl COKPAIEHHOT'O YMHOXKEHMUSI 20

6. |Cucrembl JIMHEHHBIX ypaBHEHUN 12

7. |[loBTOpeHHE 9

8 kiacc. Anredopa (136 1)

Ne Pasnen Tembl KonnuecTBo yacos
1 PanmonansHbIe 1podu 30
2 KBanparhsle kopHU 25
3 KBanpatHsle ypaBHEHUs 30
4 Hepasenctaa 24
5 CreleHs ¢ IeIbIM ITI0Ka3aTelIeM. DJIEMEHTEI CTATUCTUKHI 13
6 IToBTOpEHME 14

9 kaacc. Aareopa (102 1)

Ne Pasznen Tembl KonnuecTBo yacos
1 KBanparuunas ¢pyHKIMSA 25
2 VYpaBHEHUs 1 HEPABEHCTBA C OJTHOM MEPEeMEHHOU 15
3 VYpaBHEeHUs 1 HEpaBEHCTBA C ABYMsI IEPEMEHHBIMU 20
4 Apudmernueckas U reoMeTpuyecKas Iporpeccuu 13
S5 | DnemMeHThl KOMOMHATOPUKH U TEOPUH BEPOSTHOCTEN 9
6 [ToBTOpenue 20

7 kaace. « I'eomerpus» (68 1)
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Ne Pa3nen TeMbl KonnuectBo yacoB
1 HauanpHbie reoMeTpruecKue CBEICHUS 11
2 TpeyronbHUKH 18
3 [TapanmnensHbie IPsIMBbIC 13
4 CoOTHOIIICHUS MEXK]Ty CTOPOHAMH M yIiIaMH TpeyroiabHuka | 20
5 [ToBTOpEeHME 6
8 kuacc. I'eomerpus (68 u)

Coneprxkanue KonunuectBo wacos
1 YeThIpeXxyroJbHUKN 14
2 ITnomane 14
3 [TogoOHbIE TPEYTOIBHUKH 19
4 OKpy’>KHOCTb 17
5 O6o0maromee MOBTOPCHHE 4

9 kaacc. [eomerpus (68 u)

No Coneprxkanue KonnuecTtBo yacoB
1 [ToBTOpEHME Kypca reoMeTpuH § Kiiacca 2
1 BexkTopsl 8
2 Meroxa koopAarHaT 11
3 CoOTHOIICHUSI MEXIY CTOPOHAMH U YTIIaMH TpeyrojibHuKa | 12
4 JlJiviHa OKPY>KHOCTH M IJIOUIa/lb Kpyra 11
5 JBro>xkeHus 7
6 HauanbHble cBEIEHUS U3 CTEPEOMETPUH 7
7 006 akcroMax TUIAHUMETPUH 3
8 O6o061matroniee MOBTOpPEHUE 7

7. Onucanme yueOHO-MeTOANYECKOT0 M MATEPHAJIBLHO-TEXHMYECKOro obecrneyeHnst 00paso-
BaTeJIbHOIO NMpomecca
1.HopmaTtuBHble noKyMeHTHI: [IpumepHas mporpaMmma OCHOBHOTO 001iero o0Opa3zoBaHus 10 Ma-
TEMaTHKe
2.Y4eOHUKH: TI0O MaTeMaTuKe JIIsi 5—O6 KJIaccoB, Mo anredpe s 7-9 KJIaccoB, MO TeOMETPUHU
st 7—9 K1accoB.
* YMK E.A.BynumoBuu «Marematuka» 5,6
* YMK }.H.MakapsrueB « Anredpa» 7-9
» YMK JI.C.AtanacsH «I'eomerpust 7-9»
3.Hayunas, Hay4HO-TIOMyJIsIpHAst, UCTOpUYECKast TUTeparypa.
4.CpaBoyHble TOCOOMSI (SHIIUKIIONEINH, CII0BAPH, CIIPABOYHUKH I10
MaTeMaTHKE | T.II.).
5. TexHuuyeckue cpeacTBa 00yUeHHs
e KommbroTep.
e  MynbTUMEIUUHBIAIIPOCKTOP.
e lHTepakTHBHAs TOCKA.

e JloKyMeHTKamepa
6. YueOHO-TIIpakTH4ecKoe U yueOHO-1abopaTopHOe 000py10BaHUE

L4 I[OCKE[ MarauTHaid .
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o KOMIUIEKT YepTeKHBIX UHCTPYMEHTOB (KIACCHBIX U Pa3JaTOYHBIX): JUHEIKA, TpaHCIIOp-
THp, yroasHuk (30°, 60°, 90°), yronpauk (45°, 90°), HUPKYIb.
8. [lnanupyemMsble pe3yJbTaThl H3y4eHHs Y4eOHOI0 peaMeTa
5 kaace
Memanpeomemnmnuie:
peryJsiTUBHbIC
yuawuecs Hay4amcs:
1) bopmynupoBaTh U yepKuUBaTh Y4eOHYIO 3a/1a4Y;
2) BbIOMpATh ICUCTBUSL B COOTBETCTBUU C TIOCTABJIICHHOM 3a/1aueil U YCIOBUSMHU €€ pean3aluu;
3) mIaHUPOBATh MYTH JOCTHXKEHHS 1I€JIeH, 0CO3HAHHO BhIOUpaTh Hanbosee 23 (PpeKTUBHBIC CITO-
cOOBI perieHust y4eOHbIX U TO3HABATENIBHBIX 33/1a4;
4) npenBUIETh YPOBEHb YCBOCHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTePUCTHK;
5) coCTaBIIATH IJIaH U MOCE0BATEIbHOCTh ACHCTBHIA;
6) OCyIIECTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTUBBI,
7) aaeKBaTHO OLIEHUBATh MIPABUIBLHOCTH WM OIIMOOYHOCTh BBIIIOJHEHHS yueOHOI 3amaun, eé
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ PEeIICHNUS;
8) camuaTh croco0 ASWCTBUS M €r0 Pe3yabTaT ¢ 33JaHHBIM 3TAJOHOM C IIEJIbI0 OOHAPYKEHHS
OTKJIOHEHHUH U OTJIMYHM OT 3TAJIOHA;
yuawuecs nouy4am 603MOICHOCHb HAYUUMbCA.
1) onpenensiTh MOCIeI0BATEILHOCTh IPOMEKYTOUHBIX 1I€JIEH M COOTBETCTBYIOIIUX UM JCHCTBUN
C y4€TOM KOHEYHOTO pe3yibTaTa;
2) npeIBUETh BO3MOKHOCTH MOJy4YEHUSI KOHKPETHOIO pe3yibTaTa IIPU PELICHUH 3a/1ay;
3) ocyIIecTBIATh KOHCTATUPYIOLIUI U MPOTHO3UPYIOLINI KOHTPOIB IO PE3yabTaTy U MO CIOCO-
Oy nerncTBus;
4) BbLACTATH U GOPMYITUPOBATH TO, YTO YCBOEHO U YTO HYKHO YCBOUTH, ONPENEISATh KAUeCTBO U
YPOBEHb YCBOEHHUS;
5) KOHIIEHTPUPOBATH BOJIIO ISl IPEO/I0JICHUS UHTEIUICKTYa IbHBIX 3aTPYAHCHUN U (PU3HUECKUX
IIPENATCTBUN;
NMO3HABaTeJIbHbIEC
yuawuecs Hay4amcs:
1) camocTOSTENBHO BBIAENATH U (POPMYIHUPOBATH MTO3HABATENBHYIO IIEJTb;
2) ucnoap30BaTh O0IIME MPUEMBI PELICHHMS 3a/1a4;
3) IpUMEHATH PABUJIA U MOIH30BATHCSI MHCTPYKIMSIMA U OCBOCHHBIMH 3aKOHOMEPHOCTSIMU;
4) OCYHIECTBIISITH CMBICIIOBOE YTCHHUE,
5) co3naBath, IPUMEHSTH U IPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJIEIU U
CXEMBI JIJIsl pEeLIeHUS 3a1a4;
6) CaMOCTOSITENTLHO CTaBUTH IIENIH, BEIOUPATh U CO37aBaTh aJTOPUTMBI JIJISl PEIIeHHs Y4eOHbIX
MaTeMaTHUYeCKUX Npodiem;
7) NOHMMATh CYIIHOCTh QJITOPUTMUYECKUX MPEANUCAHNN U YMETh IeCTBOBATh B COOTBETCTBUU
C MPEUI0KEHHBIM aJITOPUTMOM;
8) MOHMMAaTh M UCIIOJIb30BATh MATEMATHYECKHE CPEICTBA HATTISAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) AJIs WLTIOCTPALMK, UHTEPIIPETALINN, apTyMEHTAIUH;
9) HaXOAWTH B Pa3IMUHBIX UCTOYHUKAX WH(OPMAIINIO, HEOOXOAUMYIO JUIS PEIICHUs MaTeMaTH-
YecKuX NMpo0seM, U IPeCTaBIATh €€ B IOHATHOHN (opMe; MpUHUMATh PEIIeHHUE B YCIOBUSAX He-
MOJTHOM ¥ N30BITOYHOMN, TOUHOW U BEpOSTHOCTHOW MH(POPMALINY;
yuawuecs nowy4am 603MOICHOCHb HAYUUMbCA.!
1) ycraHaBnMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKHUE PACCY)KIECHUS, YMO-
3aKJIIOYeHUs (MHIYKTUBHBIE, JETYKTUBHBIE U TIO aHAJIOTHH) U BBIBOJIBL;
2) hopmupoBaTh yueOHYIO U OOLIETIONB30BATEIBCKYIO0 KOMIIETEHTHOCTH B 00JIACTH MCIIOIh30Ba-
HUSl ”HPOPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHonorui (MKT-komnerenTHOCTH);
3) BUJIeTh MAaTEMATUUYECKYIO 337]a4y B IPYTUX AUCLHMIUIMHAX, B OKPYKAIOILIEH KU3HHU;
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4) BBIIBUTATH TUIIOTE3bI TP PEIICHUH YUEOHBIX 337a4 U TOHUMATh HEOOXOAMMOCTb UX IIPOBEP-
KU,
5) mIaHUPOBATH M OCYIIECTBIIATH ACATEIbHOCTD, HAIPABICHHYIO HA PELICHHE 3a7ay UCCIIeI0Ba-
TEIbCKOTO XapaKTepa;
6) BEIOMpaTh HanboIIee paroHaIbHBIE U () ()EKTUBHBIEC CIIOCOOBI PEIICHHUS 331a4;
7) uHTEpIpEeTUPOBaTh HH(OPMALIUU (CTPYKTYpUPOBATH, IEPEBOAUTD CIUIOIIHON TEKCT B TaOIH-
Iy, TPE3EHTOBATH MOJyYEHHYIO HHPOpMAIIHIO, B TOM uncie ¢ momoiisio UKT);
8) onleHnBaTh HH(POpPMAIHIO (KPUTHUYECKAS OLICHKA, OIIEHKA JIOCTOBEPHOCTH);
9) ycraHaBiIMBaTh NPUYMHHO-CJIEICTBEHHBIEC CBSA3H, BBICTPAUBATh PACcCYKICHHS, 0000IICHUS;
KOMMYHUKATHBHbIE
yuawuecs Hayuamcsi:
1) opranu30BBIBaTH y4eOHOE COTPYJTHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEJIEM U CBEP-
CTHMKAMH: OTIPENIENIATH 1IeTH, PacIpeesiATh GYHKIUN U POJIH YYACTHUKOB;
2) B3aUMOJICHCTBOBATh U HAXOJIUTh 00IIHE CITIOCOOBI PabOThI; paboTaTh B TPyMIIe: HAXOIUTh 00-
11ee pelIeHre U pa3penath KOH(INKTH HA OCHOBE COTIIACOBAHMSA MO3UIUN U yU&Ta HH-TEPECOB;
ciymath naptaépa; GopMynupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;
3) mporHO3UPOBATH BOSHUKHOBEHHE KOH(IINKTOB MPH HATUMYUH PA3HBIX TOUEK 3PCHHUS;
4) pa3pemath KOHGIUKTHI HA OCHOBE Y4€Ta HHTEPECOB M MO3UIINN BCEX YYACTHUKOB;
5) KOOpJMHHUPOBATH ¥ IPUHUMATH PA3JINYHbIE TO3UIIMN BO B3aUMOICHCTBHH;
6) apryMeHTHUPOBATH CBOIO MO3UIIMIO U KOOPIAUHUPOBATH €€ C MO3ULUAMU NapTHEPOB B COTPYA-
HUYECTBE MPH BBIPAOOTKE OOIIETO PEIICHHs] B COBMECTHON AEATEIBHOCTH.

Ilpeomemmnowie:
yuawuecs Hayuamcsi:
1) paGoTath ¢ MaTEMaTUYECKUM TEKCTOM (CTPYKTypUpPOBaHUE, N3BIECUCHUE HEOOXOJUMON NH-
¢dopmanumn), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIIH B YCTHON M MMCbMEHHOM peuu, MprMe-
HSI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCTIOJIb30BaTh PA3IMYHbIC SI3bIKU MaTeMa-
TUKHU (CJIOBECHBIN, CUMBOJINYECKUH, TpapuecKuii), 000CHOBBIBATh CYKJI€HUs, IPOBOJIUTH KJlac-
cuduKanuo;
2) BiageTb 0a30BBIM MTOHATUHHBIM aIlapaToM: UMETh MPEICTABICHUE O YHCe, ApoOu, 06 oc-
HOBHBIX T'€OMETPUYECKHX 00BeKTax (TOUKa, MpsiMasi, JOMaHasi, yroj, MHOTOyTOJIbHUK, MHOTO-
IPaHHUK, KPYT, OKPY>KHOCTb);
3) BBINOJHATH apupMeTHUecKue Npeodpa3oBaHus, IPUMEHITh UX JJIs pelIeHUs] y4eOHbIX MaTe-
MaTHYEeCKHX 3a/1a4;
4) monb30BaThCS U3YYCHHBIMU MaTeMaTHYECKUMU (POPMYIIaMu;
5) caMOCTOSITeTTHHO TPUOOPETATh U IPUMEHSTh 3HAHHSI B PA3JIMYHBIX CUTYAIHSX JUTS PEIICHHS
HECJIOKHBIX NMPAKTHUUYECKHUX 3374, B TOM YHCJIE C UCIIOJIb30BaHUEM IIPU HEOOXOIMMOCTH CIIpa-
BOYHBIX MaTEPUAIIOB, KAIBKYIISITOPA U KOMITBIOTEPA;
6) MOJIb30BaThCS MPEIMETHBIM yKa3aTelleM SHIUKIONEANN 1 CIPABOYHUKOB JUIsI HAX 0K JICHHS
uH(pOopMaLnu;
7) 3HaTh OCHOBHBIE CITOCOOBI MPE/ICTABICHUS U aHAJIN3a CTATUCTUYECKUX JTaHHBIX; YMETh pe-
HIaTh 33/1a49H C TIOMOIIBIO TIepedopa BO3MOKHBIX BApUAHTOB;
yuauuecs noayuam 603MOACHOCHb HAYYUMBCL:
1) BBITOTTHATH aprMeTHIeCKre peoOpa3oBaHus BRIPAKESHUN, IPUMEHSTh UX JJIS pEIICHUS
y4eOHbIX MaTeMaTHUECKUX 33J1au M 3a/1a4, BO3HUKAIOIIMX B CMEKHBIX YUEOHBIX IIPEIMETax;
2) IpUMEHSITh U3y4EHHBIE TOHITHS, PE3YJIbTAThl H METOBI IPH PEIICHUH 33249 U3 Pa3IHIHBIX
paszienoB Kypca, B TOM YHCIe 33a]a4, He CBOJISAIINXCS K HEMOCPEICTBEHHOMY IIPUMEHEHUIO U3-
BECTHBIX QJITOPUTMOB;
3) caMOCTOSITEIHHO IEHCTBOBATh B CUTYAIlUH HEONIPEIEIEHHOCTH TP PEIIEHUH aKTyaJbHBIX
JUTSE HUX TIpo0JIeM, a TaK)Ke CaMOCTOSTEIIFHO HHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHS 33124 C
Y4€TOM OI'paHUUYEHHH, CBA3aHHBIX C pealbHBIMHU CBOMCTBAMH pacCMaTPUBAEMBIX IPOLIECCOB U
SIBJICHUU.

6 xnacc

23



Memanpeomemnmnuie:

® peryJsiTHBHbIC
yuawuecs Hay4amcs:
1) bopmynupoBaTh U yepKuUBaTh y4eOHYIO 3a/1a4Y;
2) BbIOMpATh ICUCTBUSL B COOTBETCTBUU C TIOCTABJICHHOW 3a/1aueii U YCIOBUSIMU €€ peaau3aliui;
3) mIaHUPOBATh IYTH JTOCTHKEHUS IIeJICH, 0CO3HAHHO BRIOMpaTh Hanboee 3 (HeKTUBHBIE CITO-
cOOBI perieHust ydeOHbIX U TO3HABATENIBHBIX 33/1a4;
4) npeaBuieTh YpOBEHb YCBOCHUS 3HAHUMN, €M0 BPEMEHHBIX XapaKTEePUCTHK;
5) coCTaBIATH IJIAH U MOCE0BATEIBHOCTh ACHCTBHIA;
6) OCYIIECTBIISITH KOHTPOJIb [0 00pa3Lly 1 BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;
7) aaeKBaTHO OLIEHUBATh MIPABUIBLHOCTH WM OIIMOOYHOCTh BBIIIOJHEHHS yueOHOI 3amaun, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pellIeHus;
8) canuaTh croco0 ASWCTBUS U €r0 Pe3yabTaT ¢ 33JaHHBIM TAJIOHOM C IIeTbI0 OOHAPYKEHUS
OTKJIOHEHUH U OTJIMYHM OT 3TAJIOHA;
yuawuecs noay4am 603MONCHOCIb HAYYUMbCA.!
1) onpenensaTh NocieA0BaTENbHOCTh IPOMEXYTOUHBIX LeJIeH U COOTBETCTBYIOIUX UM JIeHCTBUHA
C Y4ETOM KOHEUHOTI'O pe3yibTara;
2) npeaBUAETh BO3MOXKHOCTHU MOJIY4EHHs] KOHKPETHOI'O pe3ysbTaTa Ipu PEeIeHUH 3a/1a4;
3) ocyIIecTBIATh KOHCTATUPYIOLIUI 1 IPOTHO3UPYIOLINI KOHTPOJIb IO PE3YJIbTATy U IO CIOCO-
Oy neicTBus;
4) BbIIENIATE M (POPMYIUPOBATH TO, YTO YCBOEHO U UTO HYXHO YCBOMTb, ONPENENATh Ka4YeCTBO U
YPOBEHb YCBOEHHUS;
5) KOHLIEHTPUPOBAThH BOJIIO ISl IPEOIOJICHUS MHTEUIEKTYa IbHbIX 3aTPYAHEHUHN U GU3NYECKUX
IIPENSATCTBUN;

* MO3HABaTeJbHbIE
yuawuecs Hay4amcs:
1) caMOCTOATENBHO BBIACIATH U (POPMYIUPOBATH O3HABATENBHYIO LIEb;
2) ucnoJp30BaTh O0UIME MPUEMBI PELLICHUS 3a]a4;
3) npUMEeHATh NpaBUIIa U M10JIb30BAaThCS MHCTPYKIMSMU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMH;
4) OCYHIECTBIISITH CMBICIIOBOE YTCHHUE,
5) co3naBatb, IPUMEHSTH U IPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJIEIH U
CXEMBI JIJIsl pEeLIeHUs 3a1a4;
6) caMOCTOSITEILHO CTaBUTh 1€, BEIOUPATh U CO3/4aBATh alTOPUTMBI JJIS PEIIeHUs] y4eOHBIX
MaTeMaTU4YECKUX MpoOem;
7) NOHMMATh CYIIHOCTh QJITOPUTMUYECKUX MPEINUCAHUN U YMETh JIeHCTBOBATh B COOTBETCTBUU
C MPENJIOKEHHBIM aITOPUTMOM;
8) MOHUMATh U UCIIOIB30BaTh MaTEMaTUYECKUE CPEICTBA HAMTISAHOCTH (PUCYHKH, YEPTEXKHU, CXe-
MBI 1 Jp.) U WIUTFOCTPALIUK, HHTEPIIPETalluH, apIyMEHTALUY;
9) HaxoAWUTh B pa3IMUHBIX UCTOYHUKAX MH(OPMALINIO, HEOOXOIUMYIO JUIsl pElIeHUs] MaTeMaTH-
YeCKUX Mpo0IIeM, U IPEACTABIATh €€ B MOHATHOM (hopMe; MPUHUMATh pelIeHUe B YCIOBUIX He-
MOJIHOM U N30BITOYHOM, TOYHOM M BEpPOSITHOCTHOM MH(OpMaLNy;
yuawuecs noay4am 603MONCHOCIb HAYYUMbCA.!
1) ycTaHaBIMBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3H; CTPOUTH JIOTUUECKUE PACCYKICHHS, YMO3aKIIIO-
YyeHus! (MHIyKTUBHbIE, JeAyKTUBHBIE U MO aHATIOTHH ) U BBIBOJIBL;
2) hopmupoBath yueOHYIO 1 OOIIENONB30BaTENbCKYIO KOMIIETEHTHOCTH B 00JIaCTH UCHIOIb30BAHUS
UH(OPMALIMOHHO-KOMMYHHKAIMOHHBIX TexHomorui (MKT-kommnereHTHOCTH);
3) BUAETh MaTEMaTHUYECKYIO 3a/1a4y B APYTHX TUCIUIUTNHAX, B OKPYKAIOIICH KU3HH;
4) BBIIBUTATh TUIIOTE3bI NIPH PEIICHUH YYEOHBIX 337a4 U MOHUMATh HEOOXOAMMOCTb UX MTPOBEP-
KU,
5) nIaHUpOBATH M OCYIIECTBIIATh AEATEIbHOCTD, HAIIPABICHHYIO HAa PELICHHE 3ajay HCCiIe10Ba-
TEJIbCKOTO XapaKTepa;
6) BEIOMpaTh HauboJIee paroHaIbHbIE U 3()(hEeKTUBHBIE CIIOCOOBI PEIICHNUs 3a1a4;
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7) uHTEpIPETUPOBATH HH(DOPMALIUH (CTPYKTYPHPOBATh, IIEPEBOIUTH CILIONTHON TEKCT B TAOJIHILY,
MIPE3EHTOBATh MOIYYCHHYIO HH(pOpMaIuio, B ToM umcie ¢ momomsio UKT);
8) oneHuBaTh MHGOPMAIUIO (KPUTHUYECKAS OIICHKA, OIICHKA JIOCTOBEPHOCTH);
9) ycranaBiIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U, BEICTPAUBATh PACCyKICHUS, 0000 IICHMUS;

® KOMMYHHKATHBHBbIE
yuauwuecs Hayuamcs:
1) opranu30BBIBaTH yUeOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM U CBEP-
CTHUKaMHU: ONIPEAEIATH 1eNId, pacipeleisTh QYHKIUH U POIH YYaCTHUKOB;
2) B3aMMOJICHCTBOBATh U HAXOAUTH O0IIHE CIIOCOOBI paboThI; paboTaTh B IpyIIie: HAXOAUTh 00-
1iee pelleHre 1 pa3pemarbh KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS MO3ULIMNA U y4ETa HHTEPECOB;
ciymaTh napTaépa; GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

3) mporHO3UpOBaTh BOSHUKHOBEHUE KOH(MDIMKTOB P HATMYUH PA3HBIX TOUYEK 3PEHHUS;

4) pa3pemath KOH(IUKTHI HA OCHOBE Y4E€Ta HHTEPECOB U MO3ULINIA BCEX YYaCTHUKOB,;
5) KOOpAMHUPOBATH U MPUHUMATDH PA3IUYHBIE TO3UIMHN BO B3aUMO/ICICTBHH;
6) apryMEHTUPOBATh CBOIO TMO3UIUIO M KOOPAUHUPOBATH €€ C MO3UIHUAMU MTAPTHEPOB B COTPY-
HUYECTBE MPU BHIPAOOTKE OOIIETo PelIeHUs] B COBMECTHOM 1€ATEIbHOCTH.

Ilpeomemmnoie:
yuawuecs Hay4amcs.
1) paboTath ¢ MaTEMAaTUYECKUM TEKCTOM (CTPYKTYypHUpPOBaHUE, U3BJICUEHHE HEOOXOIMMON NH-
¢dopmanun), TOUYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICIIM B YCTHOM M MMUCbMEHHOH peun, npumMe-
HSi MaTEMAaTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY, UCIIOJIb30BaTh PA3JINYHbIC SI3bIKM MaTeMa-
TUKU (CIOBECHBIN, CHMBOJIMYECKUH, rpaduyueckuii), 000CHOBBIBATh CYX/I€HUS, IPOBOAUTH KJlac-
cudukanuio;
2) BnazeTb 6a30BbIM TOHATUIHBIM alapaToM: UMETh MIPEICTABICHHUE O YHcie, Apodu, 00 oc-
HOBHBIX N'€OMETPUYECKUX 00BbEKTax (TOUKa, IpsiMasi, JOMaHasi, yroj, MHOrOyTroOJIbHUK, MHOI'O-
I'PaHHUK, KPYT, OKPY>KHOCTB);
3) BBINOJHATH apu(PMeTHUECKUE TPeoOPaA30BaAHUS, TIPUMEHSTD UX JJIsl PEHICHUS] YIeOHBIX MaTe-
MaTUYECKHX 3a71a4;
4) nosib30BaThCs U3YYEHHBIMU MaTEMaTUYECKUMU (pOpMYyJIaMu;
5) caMoCTOSITENBbHO MPUOOPETATh U NPUMEHATh 3HAHUSI B PA3IMYHBIX CUTYAIMSIX JUIs pelleHHs He-
CIIOXKHBIX MPAKTUYECKUX 3a/1a4, B TOM YHCJIE C UCTIOIb30BAHNUEM IIPH HEOOXOJUMOCTH CIPaBOY-
HBIX MaTEpUAJIOB, KAJIbKYJIATOpA U KOMIIBIOTEPA,
6) 0JIb30BaTHCS MPEIMETHBIM yKa3aTeJIeM IHIUKIONeINH U CIPABOYHUKOB ISl HAXO0KAEHH S
UH(pOpMaLINH;
7) 3HaTh OCHOBHBIE CITOCOOBI IPEJICTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX; YMETh pe-
IIaTh 33/1a4K C TIOMOIIBIO TIepebopa BO3MOKHBIX BApUAHTOB;
yuawuecs noay4am 603MONCHOCIb HAYUUMbCA.!
1) BBIMOJHATH apu(pMeTHIecKre NpeoOpa3oBaHus BEIPAKEHNUN, IPUMEHATh UX JJIS pEIIeHUs
y4eOHBIX MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEXXHBIX YU€OHBIX IIpeIMeTax;
2) IpUMEHSTh U3y4EHHbIE TIOHATHS, PE3yJIbTaThl U METO/Ibl IPU PELICHUH 3a/1a4 U3 PA3INYHbIX
pa3zenoB Kypca, B TOM YHCIIe 3a/]a4, HE CBOJSIINXCS K HEITOCPEICTBEHHOMY ITPUMEHEHHIO U3-
BECTHBIX aJIFTOPUTMOB;
3) caMOCTOSITENILHO JIEHCTBOBATh B CUTYallMM HEONPEAEIEHHOCTH MIPH PEIIEHNH aKTyaJlIbHBIX
JUIS HUX Tpo0JieM, a TaKkKe CaMOCTOATEIbHO MHTEPIIPETUPOBATH PE3YIbTAThI PEIICHUS 3a/1a4 C
Y4€TOM OIpaHUYEHUM, CBA3aHHBIX C peaJbHbIMU CBOMCTBAMH pacCMaTPUBAEMBIX IIPOLIECCOB U
SBJICHUM.

7 knacc, anaredpa
MeranpeamerHble:
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nepBoHaYasibHble NpeacTaBAeHUas 06 maeax M O MeTodax MaTeMaTUKM Kak 06
YHMBEPCA/NIbHOM A3blKE HAYKW U TEXHWKWU, O CPeacTBE MOAENMPOBAHUA ABNEHUN U
npoLeccos;
YyMeHMe BUAETb MaTeMATUYECKYlD 33434y B KOHTEKCTe npobnemHon cutyaumm B
APYTUMX ANCUMNANHAX, B OKPYXKAIOLLEN XKU3HU;
YMEHWE HaxoamTb B Pa3/IMYHbIX UCTOYHWMKAX MHPOpmauumio, Heobxogumyro A
peweHna maTemaTMyeckmx npobnem, u npeactaBnaTb €€ B MOHATHOM ¢dopme;
NPUHMMATb pelleHne B YCNOBUAX HEMONHOM U N3ObITOYHOM, TOYHOM U BEPOATHOCT-
HOM MHbOpPMaLMK;
YMEHWe MOHMMaTb M MCNONb30BaTb MaTeMaTUYecKMe CcpeacTBa  HariA4HOCTU
(pUCYHKM, yepTeXM, Cxembl W Ap.) ANA  WMANOCTPALMKM, UHTepnpeTaumu,
aprymeHTaumu;
YMeHWe BblABUrAaTb T[MNOTE3bl MNPU  pelweHnun yyebHbIXx 3a4a4y M NOHMMATb
HeobXxoAMMOCTb X NPOBEPKMU;
yMeHMe NPUMEHATb MHAYKTUBHbIE U AeAYyKTUBHbIe CNOCOObl PacCy*KAeHUM, BUAETb
pa3/IMyHble CTPaTerMm pelleHma 3agay;
NMOHMMAHME CYLLHOCTM ANITOPUTMUYECKUX MpPeannucaHun U yMeHue AeNCTBOBATb B
COOTBETCTBMM C NPESJIONKEHHBIM a/ITOPUTMOM;
YMEHWE CaMOCTOATENbHO CTaBWUTb LEAW, BblOMpaTb M cO34aBaTb aJAropuTMbl ANA
pelweHua y4yebHbIX MaTeEMATUYECKMX Npobaem;
yMEeHUWe NNaHMPOBaTb U OCYLLECTB/ATb AEATE/IbHOCTb, HAaNpPaB/JEHHYIO Ha pelueHue
3a/a4y MccnefoBaTeNbCKOro XapaKTepa.

npeaMeTHbIE:

yuawuecs nayvamcs.

pabotaTb C MaTemMaTMYeCKMM  TEKCTOM  (CTPYKTypupoBaHWE, W3BAEYEHUe
HeobxoamMmon MHGopPMaLUK), TOYHO U TPAMOTHO BbIPaXKaTb CBOW MbIC/IM B YCTHOM U
NMUCbMEHHOM peyn, NPUMEHAA MATEMATMUYECKYID TEPMWMHONOIMIO U CUMBOJIMKY,
WCNO/Ib30BaTb pPa3/IMyHble A3bIKM MaATEMaATUKM (C/IOBECHbIN, CUMBOJINYECKUN,
rpadpuyeckmin), 060CHOBbLIBATb CY}KAEHUA, MPOBOANTb KnaccuduKaumio, A0Ka3bIBaTb
MaTeMaTUUYECKME YTBEPKAEHUS;

BNageTb 6a30BbIM MOHATUMHLIM anNnNapaTom: WMMeTb MPeACTaBAEeHME O Yuche,
BNlafEeHMEe CUMBO/IbHbIM A3bIKOM anrebpbl, 3HAHWE 31eEMEHTaPHbIX PYHKLUMOHANbHbIX
3aBMCMMOCTEN, dopmmpoBaHue npeacraBneHum o CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B peasbHOM MWpPEe U O pPas3nyYHbIX cnocobax Mx ulyyeHus, ob
0CO6EHHOCTAX BbIBOAOB M NPOrHO30B, HOCALLMX BEPOATHOCTHbIM XapaKTep;

BNageTb OCHOBHbIMM crnocobamu npeacTaBNeHMA M aHanM3a CTaTUCTUYECKUX
OAHHbIX;

YMEHMeE BbINOHATb anrebpanyeckne npeobpasoBaHMA PaLMOHabHbIX BblpaXKeHW;
YMeHMEe MONb30BaTbCA MaTeMaTuyeckumu Gopmynamum U CaMOCTOATENbHO
COoCTaBNATb GOPMYbl 3aBUCUMOCTEN MEXAY BEANMYMHAMM Ha OCHOoBe 06006LieHMA
YaCTHbIX C/Iy4aeB N SKCNEPUMEHTA;

yMeHMe peLlaTb IMHENHbIE YPaBHEHWA U HEPABEHCTBA, a TaKKe NPUBOAUMbIE K HUM
YPaBHEHWs,, HEPABEHCTBA, CUCTEMbI; NPUMEHATb rpaduyeckme npepcTaBneHUa gns
peLlleHna u uccnepoBaHmA YypaBHEHUIA, HEPABEHCTB, CUCTEM;

BflafleTb cuCTeMOM OYHKUMOHANbHbLIX MNOHATUIN, GYHKUMOHANbHBIM  A3bIKOM U
CMMBOJ/IMKOMN, YMEHME CTPOUTb FpadmKm PyHKLUIA, ONUCbIBaTb UX CBOMCTBA;
ncnonb3oBaTb (YHKUMOHANbHO-TpadUyeckme npeacTaBAeHUs AN ONUCaHMA U
aHanM3a maTeMaTUYeCcKMX 3a4a4 U peanbHbIX 3aBUCUMOCTEN;
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yuauuecs NoIyYam 603MONCHOCHb HAYYUMBCL:

—  NPUMEHATb MONYYEeHHble YMEHWUA ANA peleHUsa 334a4y M3 MaTeMaTUKU, CMEXKHbIX
npeaMeToB, NPaKTUKK;

— nNpumeHaTb anrebpanyeckme npeobpasoBaHUA PaLMOHA/NbHLIX BbIPAXKEHUN ONA
peleHnn y4yebHbIX MaTeMaTMYeCKMX 33434 WM 33434, BO3HMKAIOWMX B CMEMKHbIX
y4yebHbIx npegmeTax;

— YMeTb NPUMEHATb U3yYeHHble MOHATUA, Pe3yNbTaTbl U METOAbI NPU PELIEHMM 3a4au
M3 pPas3/INYHbIX Pa3genoB Kypca, B TOM 4ucne 3afay, He CBOAALWMXCA K
HenocpeaCcTBEHHOMY NMPUMEHEHMIO U3BECTHbIX aJIFOPUTMOB.

8 kuace, aaredopa
MertanpeamerHsle:

® YMCHHME CaMOCTOSITEJILHO IUIAHUPOBATH AJIbTEPHATUBHBIE IIyTU JOCTHKEHUE LIEJIEH, 0CO3-
HaHHO BbIOMpaTh HanbOosee A3 (HEKTUBHBIC CIIOCOOBI pElICHUH yU4eOHBIX U TT03HABATEIb-
HBIX 3a7a4;

e yMEHHE OCYUIECTBISATh KOHTPOJb IO Pe3ylbTaTaM M MO crocoly JeicTBUI Ha ypoBHE
IPOM3BOJILHOI'O BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBI;

® yMEHHE aJICKBaTHO OLICHUBATh MPABUIBHOCTH M JIU OIIMOOYHOCTH BBINOJIHEHUS y4eOHOM
3a71auu, €€ 0ObEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOKHOCTHU €€ pelleHMs;

® OCO3HaHHOE BJaJICHUE JIOTUYECKUMU JIEUCTBUAMHU OINpPEAENICHUsI MOHATUH, 0000IIEeHN s,
YCTAQHOBJICHUSI aHAJIOTUH, KJIacCU(PHUKAIIMM Ha OCHOBE CaMOCTOSTEIbHOIO BBIOOpA OCHO-
BaHUU U KPUTEPHUEB, YCTAHOBIIEHUS POJLOBUIOBBIX CBSI3EH;

® yMECHHE YyCTAaHABJIUBATh NPUUYMHHO-CIICJICTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYXK-
JIeHHE, YMO3aKJItoueHHe (MHIYKTUBHOE, I€YKTUBHOE U 110 aHAJOI'MU) U BBIBObI;

® yMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA,
MOJIETHN U CXEMBI JJIs PEeLIeHUs] Y4eOHbIX U IO3HABaTEIbHBIX 3a/1a4;

® yMEHHUE OPraHU30BBIBATh y4EOHOE COTPYTHHUYECTBO U COBMECTHYIO JIETENLHOCTh C yUU-
TEJEM U CBEPCTHUKAMMU: OMPEIENATh LENH, paclpeieneHne GyHKIUNA U posiell yJ4acTHH-
KOB, B3aMOJIeIiCTBHE U 00IIMe criocoObl padoThl; yMEHHE paboTaTh B IpyIIe: HAXOAUTh
oOuye pemeHus U pa3pemars KOH(QIUKTHI Ha OCHOBE COTJIACOBAHUS MO3HMLIMHA U ydyeTa
MHTEPECOB; CIyIIaTh MapTHEpa; GOpMYyIHpOBaTh, APITYMEHTUPOBATh U OTCTauBaTh CBOE
MHEHHUE;

e chOpPMHUPOBAHHOCTh YUEOHOU M OOIIEMOIH30BATEIHLCKON KOMIIETEHTHOCTH B O0JIACTH M C-
[I0JIb30BaHUsA MH(OPMalMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH);

e [IepBOHAuaIbHbIC MPEACTABICHUS 00 UIESIX M O METOJaX MaTeMaTHKU Kak 00 yHHBeEp-
CaJIbHOM $I3bIK€ HAYKH U TEXHUKH, O CPEACTBE MOJEIMPOBAHNUS SBJICHUI U MTPOLIECCOB;

® yMEHHE BHUJIETh MATEMaTUYECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CUTYyalluu B JPYTUX
JTUCIUIINHAX, B OKPYKAIOIIEeH KU3HU;

® yMEHHUE HaXOJUTh B PA3JIMYHBIX UCTOUHUKAX UH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHHS
MaTeMaTHUYeCKUX MpobiieM, U MPEACTaBIATh €€ B HOHATHON (opMe; IPUHUMATh PELICHUS
B YCIIOBUSIX HEIOJIHOM U N30BITOYHOM, TOYHON M BEPOSITHOCTHOM MH(OpMaLInu;

e yMEHHE MOHUMATh U HCHOJb30BaTh MAaTEeMaTHUYECKUE CPEACTBA HATJSAHOCTU( PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ul WIUTIOCTPALIH, UHTEPIIPETAlliK, apryMEHTallu;
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YMEHHUE BBIIBUTATh THIOTE3Bl NP pEIICHUH y4eOHBIX 3a7ay U MOHUMATh HEOOXOoIu-
MOCTb UX IIPOBEPKHY;

yYMEHUE MPUMEHSATh UHIYKTUBHBIC U JICIYKTHBHBIE CIIOCOOBI PacCyKICHUH, BUJIETh pa3-
JIMYHBIE CTPATETUy PEUICHMS 3a/1a4;

IIOHUMaHUE CYIIHOCTH AJITOPUTMHUYECKUX NPEIIUCAHUNA U YMEHUE ACUCTBOBATh B COOT-
BETCTBUHU C IPEUIOKEHHBIM AIITOPUTMOM;

YMEHHUE CaMOCTOSATENIbHO CTAaBUTh 1I€JIM, BBIOMpATh M CO3JaBaTh aJrOpUTMbI AJIs pelie-
HUS Y4eOHBIX MaTEeMaTHUECKUX MPooIeMm;

YMEHHME IIAHUPOBATh U OCYILECTBIIATh ACATEIbHOCTD, HAIIPABICHHYIO HA PEIICHUE 3314
HCCIIEN0BATENIBCKOIO XapaKTepa.

Ilpeomemmnuie:
yuawuecs Hay4amcs:

yMeHue paboTaTh ¢ MaTEMAaTUYECKUM TEKCTOM (CTPYKTYypHpOBaHUE, W3BJICUCHHE HEOO-
XOJMMOI MH(OPMALIMU), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW U IMHUCH-
MEHHOW PEeUYn.NPUMEHSS MaTEMaTUUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIOJIb30BaTh
pas3JInYHbIe SI3bIKM MAaTEeMaTUKU ( CIOBECHBIN, CUMBOJIMYECKHH, Ipaduueckuii), 000CHO-
BBIBATh CYXKICHHUS, IPOBOJIUTH KIACCU(PHUKALMIO, TOKa3blBaTh MaTeMaTHYECKUE yTBEp-
KICHHUS,

BJaJicHHE 0a30BOI MOHATUHHBIM amlIapaToM: UMETh MPEACTaBICHUE O YUCIIE, BIAJCHUE
CHUMBOJIbHBIM S3BIKOM aireOpbl, 3HAHHWE 3JIEMEHTapHBIX (PYHKIMOHAIBHBIX 3aBUCHUMO-
CTel, (GOopMHUpOBaHUE MPEJCTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM
MHUpE B O PA3JIMYHBIX CIIOCO0aX MX M3y4eHHs, 00 0COOEHHOCTSIX BBIBOJOB M IMPOTHO30B,
HOCSIILIUX BEPOSITHOCTHBIN XapakTep;

YMEHUE BBIIOJIHATH anredpanyeckue mpeodpa3oBaHus PallMOHAIBHBIX BBIPAKEHUH;
YMEHHUE MOJB30BaThC MAaTEMATUYECKUMH (OPMYJIaMH U CaMOCTOSITEIHHO COCTaBIISThH
(bopMyIIbl 3aBUCUMOCTEN MEXAY BEIMUMHAMHU Ha OCHOBE 000OIIEHNS YaCTHBIX CITy4aeB U
DKCIEPUMEHTA;

YMEHME pellaTh JIMHEHHbIE U KBaJlpaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAaK)Ke MIPUBOJIH-
Mble K HUM YpaBHEHUs, HEPaBEHCTBA, CHCTEMbI; NPUMEHATh I'paduyeckue mpecTaBie-
HUS AJIS PELEHUsS U UCCIIEI0BaHUs YPaBHEHU, HEPABEHCTB, CUCTEM;

OBJIaJICHUE CUCTEMOM (PYHKIIMOHAJIBHBIX NOHITUH, (QYHKIIMOHAIBHBIM S3bIKOM U CHUMBO-
JUKOW, YMEHUE CTPOUTh Tpaguku (YyHKIMH, OMMCHIBATh MX CBOICTBA, MCHOJIB30BAThH
(byHKLIMOHATBHO-TpaUUecKre MpeACTaBICHUs U OMMCAHUS M aHalIM3a MaTeMaTuye-
CKHX 3aJa4 ¥ peaJbHbIX 3aBUCUMOCTEN;

OBJIaJICHE OCHOBHBIMM CIIOCOOaMU MPEACTABICHUS U aHaIN3a CTATUCTUUECKUX JaHHBIX;
YMEHUS peliaTh 337a4l Ha HaXO0XKJACHUE YaCTOThI M BEPOSTHOCTH CIYyYalHBIX COOBITHIA;

yuawuecs noaydant 603MONCHOCNb HAYUYUMbCAL.!

MPUMCHATH U3YUCHHBIC MMOHATUA, pE3YJIbTAThI U MCTOABI IIPU PCIICHWUU 3a4a4 U3 pa3jInyi-
HBIX Pa3fciioOB KypcCa, B TOM YHUCIIC 3ala4, HC CBOJAIINUXCA K HCIIOCPCACTBECHHOMY IIpU-
MCHCHHIO U3BECTHBIX aJITOPUTMOB.

MMPUMCHATH HpeDGpaBOBaHI/IH panrOHAJIBHBIX BBIpa)KCHI/II\/'I, JIMHEHHBIE U KBaApPAaTHLBIC
YpaBHCHHA U HCPABCHCTBA JIs1 PCUICHUA y‘-IC6HLIX MAaTEMAaTHYCCKHUX 3ada4 U 3a1a4, BO3-
HHUKaAroIMX B CMCXKHBIX y‘Ie6HBIX npeamMeTax.

9 knace, aaredpa
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MeTanpeamMeTHbie:

* YMEHHE BUIETh MATEMAaTUUYECKYIO 3ajauy B KOHTEKCTE MPOOIEMHON CUTyalluH B APYIUX JAUC-
LUIIJIMHAX,
B OKPYXKAIOILEH KU3HU;
* YMEHHE HAXOUTh B PA3IMYHBIX HICTOUHUKAX HHPOPMALINIO, HEOOXOIUMYIO JJIsl pEIIeHUs Ma-
TEMaTUYEeCKUX MpoOJIeM, U IPECTABIATh €€ B MOHATHON (opMe, IPUHUMATh PEIIEHUE B yCIIO0-
BUSIX HEMOJIHOHN M M30BITOYHOM, TOUHON M BEPOSATHOCTHON HH(pOpMAI;
* YMEHHE IOHUMATh U MCII0JIb30BaTh MaTEMAaTHUECKUE CPEICTBA HAMVIAAHOCTH (Tpaduku, qua-
rpaMMBbl, TaOJIUIBI, CXEMBI U JIp.) I WLTIOCTPALMH, HHTEPIPETALUH, apTyMEHTAIIUH;
* YMEHHUE BBIJIBUTATh TUIIOTE3bI IPU PELIEHUN Y4eOHBIX 3a/1a4 U IOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKHU;
* YMEHHUE IPUMEHSTh UHIYKTUBHbIE U I€yKTUBHBIE CIIOCOOBI PACCYXKACHUMN, BUETh Pa3JInUHbIE
CTpAaTEeTUHU PELICHUS 3a/1a4;
* [IOHUMAaHHUE CYILHOCTH aJITOPUTMHUYECKUX NPEANUCAHUNA U YMEHUE NEUCTBOBATh B COOTBETCT-
BHH C NIPEJIOKEHHBIM AJITOPUTMOM;
* YMEHHE CAMOCTOSITENILHO CTABUTB 1I€JH, BEIOUPATh M CO3aBATh AJITOPUTMBI AJIS PEIIECHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIeM;
* YMEHHE IUIAHUPOBATh U OCYILIECTBIIATH JEATEIBHOCTD, HAIIPABJICHHYIO Ha PELICHUE 3a/1a4 HC-
CJIEI0BATEIILCKOIO XapakTepa;
* IepBOHAYAJIbHbIE IIPEJCTABICHUS 00 UIEAX U METO/1aX MaTEMATUKU KaK YHUBEPCAIbHOM SI3bIKE
HayKU U TEXHUKH, CPEACTBE MOJIECIUPOBAHMS SIBIICHUN U IIPOLIECCOB.
IIpenmerHbie:
yuawuecs Hayuamcs:
®  BHINOJHATH apUPMETUYECKHE ACHCTBUS, COUETast YCTHBIC U ITMCbMEHHBIE IIPUEMBI; HaX0-
JIUTh 3HAYECHHsI KOPHS HATYPAJIIHON CTEIIEHHU, CTEIIEHU C PALIMOHAJIBHBIM II0Ka3aTeleM,
UCIOJIb3Ys IIPU HEOOXOMMOCTH BBIUMCIIUTENIbHBIE YCTPOMCTBA; OJIb30BATHCS OLIEHKOM
Y IIPUKUJIKOW IIPU MPAKTUYECKUX pacyeTax;
® COCTaBJIATh OYKBEHHbIE BBIpaKEHUSI U (POPMYJIbI IO YCIOBUAM 3a/1a4; OCYIIECTBIISTh B
BBIPQKEHUAX U (GOPMYJIaX YUCIOBBIC TOJCTAHOBKU U BBIIIOJIHATH COOTBETCTBYIOIME BBI-
YUCJIEHUS, OCYIIECTBIIAThH OJICTAHOBKY OJHOTO BBIPAXKEHUS B IPYrO€; BBIPAXKaTh U3
bopMyI 01HY IEPEMEHHYIO Yepe3 OCTaJIbHbIE;

®  BBINOJHATH OCHOBHBIE IEUCTBUS CO CTEIICHIMU C LIEJIBIMU ITOKA3aTEISIMU, C MHOTOUJIe-

HaMH U anredpanyecKuMu ApoOsMU; BHIOJIHATE Pa3i0KeHNE MHOTOUJIEHOB HA MHOXKH-
TEJIN; BBITOJIHATH TOXKJIECTBEHHbIE MPE0OPa30BaHMsl pallMOHATIBLHBIX BBIPAXKEHUH;

® [IPUMEHSTH CBOWCTBA apU(PMETUUECKUX KBAJPATOB KOPHEH /JIsl BEIUMCICHUS 3HAUEHUN U

peoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COJEPKAIINX KBAPATHBIE KOPHHU;

® pelIaTh JUHEHHBIC, KBAAPATHBIC YPABHEHUS U PALIMOHAIIBHBIC YPAaBHEHHUS], CBOJALIUECS K

HUM, CUCTEMBI JIBYX JINHEVHBIX YPABHEHHUI M HECIIO)KHBIC HEJIMHEHHBIE YPaBHEHNS,
e pelIaTh JUHEHHBIE U KBAaJPAaTHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U UX CUCTEMBI;
pelaTh TEKCTOBbIE 33Jaul aJlre0pandeckuM METOA0M, UHTEPIIPETUPOBATh MOJYyYEHHBIH pe3yib-
TaT, IPOBOJUTH OTOOP pEeIICHUN, UCXOAs U3 POPMYITHPOBKHU 3a/1a4H;
e py300pakaTh YUCIIA TOYKAMU Ha KOOPJMHATHON MPSAMOI;
®  ONpEeNeNATh KOOPAUHATHI TOYKH INIOCKOCTH, CTPOUTH TOUYKH C 3aJJaHHBIMU KOOpAMHATA-
MH; U300paxaTh MHOXECTBO PEIICHHUI JTMHEHHOTO HEPAaBEHCTBA;

e pacrno3HaBaTh apu(pMETHUECKHE U TEOMETPUUYECKUE TIPOTPECCHH; pEIIaTh 3a/1a4uM C PH-
MeHeHHeM (OopMyJIbl OOLIETo YjeHa U CyMMbl HECKOJIBKMX MEPBBIX UICHOB;

® HAXOAWTh 3HaUEHUS (PYHKIUH, 3a7JaHHON hopMysoi, Tabnuuei, rpadukom mo e€ apry-
MEHTY; HaXOJJUTh 3HAYEHUs apryMeHTa 10 3Ha4eHUI0 (PYHKLUH, 3aJaHHOH rpadukom
WK TaOJIHLIET;

e OIpeneNsaTh CBOMCTBA PYHKLUH 110 €€ TpauKy; IPUMEHATh rpadudeckue npeacTaBie-
HUs [IPU PELICHUN YPAaBHEHUH, CUCTEM, HEPABEHCTB;
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OTHCHIBATh CBOMCTBA M3YYCHHBIX (DYHKIIUH, CTPOUTH UX TpaduKy;

e u3BJIEKaTh MH(GOPMAITHIO, TPEICTABIICHHYIO B Ta0IUIIAaX, HA TUarpaMmax, rpadukax; co-
CTaBJISITh TA0JIUIIBI, CTPOUTH IUArPaMMBbI U rpaduky;

e pemarb KOMOMHATOPHBIC 33]]aU MYTEM CUCTEMATHIECKOT0 repedopa BOZMOXKHBIX BapH-
AHTOB ¥ C UCIIOJIb30BAaHUEM IPAaBUJIa YMHOKCHUS;

® BBIYHCIATH CPEIHUE 3HAUCHUS PE3YIbTATOB H3MEPEHUN;

® HAXOJAUTh YAaCTOTY COOBITHS, UCIOIb3Ysl COOCTBEHHBIE HAOIIOICHUS M TOTOBBIE CTaTH-
CTUYECKHE JaHHBIC;

HAXOJIUTh BEPOSTHOCTHU CIyYalHBIX COOBITHH B MTPOCTEUIIINX CITydasiX.

yuawuecs noay4am 603MONCHOCIb HAYYUMbCA!

® pemaTh CICIYIONINE XU3HCHHO MPAKTHYECKHE 3a/1a4H;

®  [0JIb30BATHCS NMPEIMETHBIM yKa3aTeJIeM SHIMKIIONEANNA W CIPABOYHHUKOB JIJISI HAXOXKJIC-
HUS

uH(pOpMaIuH;

® y3HATh 3HAYCHUE MATEMATHYECKOW HAYKH JIJIsl PEIICHUS 3a/1a4, BOZHUKAIOIIUX B TCOPUH
Y TIPAKTHKE; IUPOTY U B TO KE BPEMsI OTPAaHUYCHHOCTh MPUMEHEHHSI MAaTEMaTHIECKIX
METOJ/IOB K aHAJIM3y U MCCJICIOBAHUIO MIPOIIECCOB U SBJICHUN B IPUPOJIC U OOIICCTBE;

e y3HATh 3HAYEHHUE MPAKTHKHU U BOIIPOCOB, BO3HUKAIOIIMX B CaMOW MareMaTHKe Jutst hop-
MHUPOBAHUS U PA3BUTHS MATEMAaTUICCKOW HAYKH; ICTOPHIO PAa3BUTHSI TOHATHS YUCIIA,
CO3JIaHUSI MATEMAaTUYECKOTO aHaJIM3a, BOSHUKHOBEHUS M Pa3BUTHS TCOMETPHH,

® [IPUMEHATH YHUBEPCAIBbHBIN XapaKTEP 3aKOHOB JIOTMKH MATEMATHYECKUX PACCYKICHHM,
UX IPUMEHUMOCTh BO BCEX 00J1ACTAX YEJIOBEUECKOMN AESITEIbHOCTH; BEPOATHOCTHBIN Xa-
paxKTep pasIMYHbIX MPOLECCOB OKPYKAIOLIEr0 MUPA.

7 kaacc, reoMmeTpus
Memanpeomemmnvie

® yMEHHE BUJETh NT€OMETPUUECKYIO 3a/1a4y B KOHTEKCTE IIPOOJIEMHOM CUTYallUU B JPYTUX
JUCLUIIIINHAX, B OKPYXKaIOLEH KU3HH,

® yYMEHHE HaXOJUTh B PA3IMYHBIX HCTOYHUKAX HH(DOPMAIIHIO, HEOOXOAUMYIO JUIS pelie-
HUS IPpOo0OJIeM TeOMETPUH, U MPECTABIIATH €€ B IOHATHOU (popme;

® yYMEHME BbIJIBUT'aTh TUIIOTE3bI IPH PEIIEHUH Y4EOHBIX 33/1a4 U TOHUMATh HEOOXO11-
MOCTb UX IPOBEPKH;

® yMEHHE IPUMEHATh UHIYKTUBHBIE U JIEAYKTHUBHBIE CITIOCOOBI pacCyXJIeHHH, BUJETh pa3-
JINYHBIE CTPATETUU IIPU PEILICHUHU 3a7a4;

® IIOHMMAaHHE CYIIHOCTH aJrOPUTMUYECKUX IIPEANUCAHUM U YMEHUE JEHCTBOBATh B COOT-
BETCTBHUHU C NPEJI0KEHHBIM AJITOPUTMOM;

® yMEHHE CaMOCTOSITEJIbHO CTaBUTh LIE€JIH, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI AJIs pelie-
HUS Y4eOHBIX MaTeMaTHUECKUX MPo0IieM;

® yMEHHE IUIaHUPOBATh U OCYIIECTBIIATH IE€ATEIBHOCTh, HAIIPaBJICHHYIO Ha PEIICHUE 3a-
Jla4 UCCIIE0BATEILCKOIO XapaKkTepa,

e [epBOHAYaJIbHbIE MTPEICTABICHUS 00 HIeSX U O METOAAaX FeOMETPUU Kak 00 YHUBEp-
CaJIbHOM SI3bIK€ HayKH U TEXHUKH, O CPEJCTBE MOJCINPOBAHNS SBICHUI U MPOLECCOB.

IIpeamerHbIe:
yuawuecs Hayuamcs:
® II0JIb30BATHCS TEOMETPUYECKUM A3BIKOM I OIIUCAHUs [IPEAMETOB OKPYXKAIOLIEr0 MUPA;
® pacro3HaBaThb FeOMETPHUECKUE (PUTYpPBI, pa3IuyaTh UX B3aUMHOE PACIIOJIOKEHHE;
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e u300pakaTh reOMeTpUUecKre (GUTyphl, BBITOIHATH YSPTEKHU IO YCIOBHUIO 3a/1a4, OCYIIECTB-
JSTH
npeoOpa3oBaHus GUryp;

e pemaTh 3a7a4y Ha BHIYMCICHUE TEOMETPUIECKUX BEIIMYNH, IPUMEHSS H3y4eHHbIC CBOWCTBA
uryp
U pOpMYIIBI;

e pemaTh FeOMETPUYECKHUE 3aJa4ul, ONUPAsICh HAa N3yYCHHBIE CBOMCTBA (DUTYP M OTHOILICHUI
ME/1y HUMH, TIPUMEHSS JONOJTHNUTEIbHbBIE OCTPOCHUS, allreOpanyecKuii anmapar u cooo-
paKeHHsI CHMMETPHH;

® TIPOBOJAUTH JOKa3aTeIbHBIC PACCYKICHUS, IPU PEILICHUN 3a/1a4, UCIOIb3Ys U3BECTHBIE TEO-
peMBI
U 00HApYXHUBast BOBMOYKHOCTH MX IIPUMECHEHUS;

e pemaTh NpoCTEHIINe INIAHUMETPHUYECKHE 33/1a41 B IPOCTPAHCTBE;

®  RIAJICTh ATMOPUTMAMH PELICHIS OCHOBHBIX 3371a4 Ha TIOCTPOCHHE;

yuawuecs noayuam 03MONCHOCHb HAYHUMbCA!

® pemarb NPAKTUYECKHE 33auH, CBA3aHHBIC C HAXOXKICHUEM FeOMETPUIECKUX BEITUUUH (HC-
HOJIB3YS TPU HEOOXOAMMOCTH CIIPAaBOYHUKHU M TEXHUYECKUE CPEIICTBA);

® [IPUMEHSTH U3yYCHHBIC OHATHS, PE3YJIbTaThl U METObI IIPH PEHICHUH 3371a4 U3 Pa3IHIHBIX

pa3aenoB Kypca U CMEXKHBIX TUCIUILINH.

8 ki1acc, reomeTpust
MeTtanpeaMeTHbIe:

PeryasituBHbie
Yuawuecs nonyuam 6ozmoosrcnocmo nayyumocs:
* CAaMOCTOSITEJILHO CTABUTh HOBBIC YUCOHBIC 1IEIH U 33/1a4H;
* [IpU [JITAHUPOBAHUU JOCTUKEHUS LIEJIEH CaMOCTOATENIbHO, MIOJHO U aJIEKBaTHO YUUTHIBATh yC-
JIOBUSL I CPEJICTBA MX JTOCTHKCHHS;
* BBIJICIIATH aJIbTEPHATUBHBIC CIIOCOOBI JOCTHXKCHHMS 1ICJIM U BBIOMPATh Harboee 3P heKTHBHBIN
croco0;
* OCHOBAM CaMOPETYJISIUU B y4eOHOM U MO3HABATEIHHON EATENBHOCTH B (POpME OCO3HAHHOTO
YIPaBJICHUS CBOMM TOBEJACHUEM U JICSITEIIbHOCTHIO, HAPABIIEHHON Ha JOCTH)KEHUE TTOCTaBJICH-
HBIX LIeJIeH;
* OCYIIECTBJISITH TTO3HABATENBHYIO PEIICKCUIO B OTHOIIIEHUH JCHCTBUMN O PEUICHUIO0 YICOHBIX U
MMO3HABaTeILHBIX 3a7a4;
* aJICKBATHO OIICHUBATh OOBEKTUBHYIO TPYJHOCTH KaK Mepy (aKTHUECKOTO WM MPEIoiaracMo-
r0 pacxojia peCypcoB Ha pEIIEHUE 3a/1a4u;
* aJICKBATHO OIICHHBATh CBOM BO3MOXXHOCTH JIOCTHKCHUS TIEJTH ONPEACIEHHON CIOKHOCTH B
pa3INyYHBIX chepax caMOCTOSITETbHOM NesSTEIbHOCTH,
* OCHOBaM CaMOPETYJIISIUNA SMOIIMOHAIBHBIX COCTOSHUI;
* IpuJlaraTh BOJIEBBIE YCUIIMS U MPEOAO0JIEBATh TPYIHOCTH U NPENATCTBUS HA MTYTH JTOCTUKEHUS
IeseH.
KommyHukaTnBHbIC
Yuawuecs nonyuam eozmoorcnocmo nayuumocsi:
* YYUTHIBATh M KOOPJIUHUPOBATH OTIUYHBIE OT COOCTBEHHON MO3UIIMH IPYTUX JIIOJIEH B COTPY/I-
HUYECTBE;
* YUUTHIBATh Pa3HbIE MHCHHS U HHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;
* IOHUMAaTh OTHOCUTEIHHOCTh MHEHHH U TTOX0/I0B K PEIICHHUIO TTPOOJIEMBI;
* MPOJYKTUBHO pa3peliaTh KOHQIUKTHI HA OCHOBE Y4E€Ta HHTEPECOB M MO3UIIUN BCEX YIaCTHH-
KOB, ITOMCKA U OI[EHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOH(PIMKTOB; JOTOBAPUBATHCS U
MPUXOJUTH K 00IIIEMY PEIIEHUIO0 B COBMECTHOM I€ATEIHHOCTH;
* OpaTh Ha ce0s1 THUIIMATUBY B OpPraHU3AIMH COBMECTHOTO JIEUCTBUS (JIETTOBOE JIUJEPCTRBO);
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* OKa3bIBaTh MOJIEPXKKY M COJICHCTBHE TEM, OT KOT'O 3aBUCUT TOCTHKEHHUE IIETTH B COBMECTHOU
NeSITEIbHOCTH;
* OCYIIECTBIIATh KOMMYHHKATHBHYIO pe(IICKCHIO0 KaK OCO3HAHNE OCHOBAaHHMI COOCTBEHHBIX JIEH-
CTBUH U JEHUCTBUH MapTHEPA;
* B [IpOIeCCEe KOMMYHHKAIIMK JOCTATOYHO TOYHO, MTOCIIEAOBATENHHO U MOJIHO NIepeaBaTh napT-
HEPY HEOOXOAUMYIO HH(OPMAILIMIO KaK OPUEHTHP /IS IOCTPOEHUS IeHCTBHUS;
* BCTYIIaTh B TMAJIOT, a TAK)KE y4aCTBOBATh B KOJNIEKTUBHOM OOCYKJIEHUH MTPOOIIEM, y4acTBO-
BaTh B JUCKYCCHH U apIyMEHTUPOBATh CBOIO IIO3ULIUIO, BJIAJIETh MOHOJOTHUECKON U 1naornye-
cKoif hopmamu peuw;
* CJI€I0BATh MOPAJIbHO-3TUYECKUM U IICUXOJOIMYECKUM ITPUHLUIIAM OOLIEHUS U COTPYIHHYECT-
Ba HA OCHOBE YBO)KUTEJIBHOTO OTHOIIEHUS K MapTHEPAM, BHUMAHUS K JINYHOCTHU JAPYrOro, aaeK-
BaTHOI'0 MEXJIMYHOCTHOT'O BOCIPUATHUS, TOTOBHOCTH a/IEKBATHO PEArupoBaTh Ha HYKIbl IPYIHX,
B YaCTHOCTH OKa3bIBaTh IOMOIIb 1 SMOLIMOHATIBHYIO MOAJIEPKKY MapTHEPAM B IPOLIECCE TOCTHU-
KeHUs OOI1Iel 1IeTd COBMECTHON JEATENbHOCTH;
* ycTpauBath 3G (HEeKTHBHBIE TPYIITOBBIC 00CYKIEHUS U 00eCTIeunBaTh OOMEH 3HAHUSMU MEXKTY
YJIeHaMU I'PYMIIbI U1 IPUHATHS 3 (PEKTUBHBIX COBMECTHBIX PEILICHHIA;
* B COBMECTHOM JICATEIBHOCTH YETKO (POPMYIMPOBATH LIEIH IPYIIIIEI U TIO3BOJIATH €€ YUaCTHH-
KaM MPOSIBJIATE COOCTBEHHYIO SHEPTUIO JJIsl TIOCTUKEHUS ITUX LIEJIeH.
Ilo3HaBaTenbHBIE
Yuawuecs nayuamca:
®  CaMOCTOSITENIEHO BBIICIATH U (POPMYIIUPOBATH MIO3HABATEIBHYIO IIEITh;
® HCHOJB30BATH OOIIME MPHUEMBI PEILICHHS 3a/1a4;
® [IPUMEHSATH [IPaBUJIA U MOJIb30BATHCA MHCTPYKLIUSMH U OCBOCHHBIMH 3aKOHOMEPHOCT I~
MU;
®  OCYILIECTBIISATH CMBICIIOBOE UYTCHHE;
®  C03/1aBaTh, IPUMEHATH U IPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMUECKUE CPENICTBA, MOJICIN
Y CXEMBI JIJIsl peILIeHHs 3a1a4;
®  CaMOCTOSTEJILHO CTaBUTb LI€JIM, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIs peIlieHus yueo-
HO-MaTeMaTHYECKUX IpolieM;
® [IOHWMATh CYITHOCTh AJITOPUTMHUECKUX MPEINMHCAHIHI U YMETh IEHCTBOBATh B COOTBET-
CTBHH C TIPEIIOKEHHBIM aJTOPUTMOM;
e [IOHMMAaTh U UCIOJIb30BAaTh MAaTEMATUUECKHUE CPEICTBA HATIISATHOCTU(PUCYHKH, YEPTEKHU,
CXEMBI U JIp.) ISl HIUTIOCTPALNH, HHTEPIPETAINN, apTyMEHTAIHH,
® HaXOJAWTh B pa3IMYHBIX UCTOYHUKAX HH(OPMAIHIO, HEOOXOIUMYIO JJIs pEIIeHUs MaTe-
MaTHYEeCKHX Npo0seM, U MPEJCTABIATh €€ B MOHATHON (opMe; IPUHUMATh PELICHUE B
YCIIOBUSIX HEMOJHON U U30bITOYHON, TOUHON U BEPOSTHOCTHOM MH(pOpMaIuy;
Yuawuecs nonyyam 6ozmoorcnocms nayuumocsi:
® YCTaHABIIMBATh MPUYNHHO-CIICJACTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKUE PACCYKICHHS,
YMO3aKJIIOYeHUs (MHIYKTUBHBIC, IEAYKTUBHBIE U TTO aHAJIOTHUH) U BBIBOJIBI,
e (opMupoBaTh yueOHYIO M OOIIETI0Ib30BATEIBCKYI0O KOMIIETEHTHOCTH B 00JaCTH MCTIOJb-
30BaHUs UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHodoruil )UKT-komnereHTHOCTH);
® BHJCTH MAaTEMaTHUYECKYIO 3a/1a4y B IPYTUX TUCHHUIUIMHAX, B OKPYXKAIOIIEH JKU3HU;
®  BBIIBUTATH TUITOTE3HI IPH PEIICHUH Y4eOHBIX 33/1a4 U IOHUMATh HEOOXOIUMOCTh HX
TIPOBEPKH;
® [UIAHUPOBATH U OCYLIECTBIATH JIEATENbHOCTh, HAIIPABJICHHYIO Ha PEIIeHUE 3a/1a4 Ucclie-
JIOBaTEIIbCKOTO XapaKTepa;
e BbIOMpaTh HauboJee palMoHaIbHbIE U APPEKTUBHBIE CIIOCOOBI PEIICHHS 3a/1a4;
® UHTEpPHPETHPOBATh HHPOPMALUU.(CTPYKTYPUPOBATH, IEPEBOAUTD CIIOIIHON TEKCT B
TabJMILy, TPE3eHTOBaTh MOJYYEHHYIO HH(pOpMaIHio, B TOM uncie ¢ nomouibio MKT);
e oreHUBaTh HH(MOpMaIio (KpUTHUYECKAs OIIEHKA, OIEHKA JIOCTOBEPHOCTH);
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yCTaHaBJIMBATh PUUYUHHO-CIICACTBEHHBIE CBSI3H, BHICTPAUBATh PACCYXKACHUs, 0000111e-
HUS;
IIpeameTHbIe:

yuawuecs Hayvamcs.

OBJIaJicHUE 0a30BBIM TMOHATHWHBIM amIapaToM MO OCHOBHBIM pa3zeiiaM COJCPKAHUS;
npeJCcTaBiIeHne 00 OCHOBHBIX M3YYaeMBbIX MOHATHUAX (FeoMeTpHuecKas Gpurypa, BeIudu-
HAa) KaK Ba)KHEHWIIMX MaTEMaTHYECKUX MOJEJAX, IO3BOJISIOUIMX ONUCHIBATh U U3Yy4aThb
peanbHbIE POLECCHI U SBJICHMUS;

YMEHHUE paclo3HaBaTb I'e€OMETPUUYECKUE (PUTYpbI, pa3indyaTh MX B3aMMHOE PACIOJIOXkKe-
HUE;

yMeHue paboTaTh ¢ reOMETPUYECKHM TEKCTOM (AaHaIM3MpOBATh, U3BJIEKATh HEOOXOIHU-
MYIO HH(}OpPMAIHIO), TOYHO U TPAMOTHO BBIPa’KaTh CBOU MBICIIU B YCTHOW U MUCbMEHHOU
peun ¢ IPUMEHEHHEM MaTeMATUYECKOM TEPMHUHOJOTMU M CUMBOJIMKH, HCIOJb30BaTh
pas3JInYHbIC A3bIKM MAaTEMaTUKHU, IPOBOIUTH KiIacCU(UKAILUY, JIOTHYECKHE 000CHOBaHMS,
JI0Ka3aTeNIbCTBA MaTEMaTUYECKUX YTBEP)KICHUM;

OBJIQ/ICHUE HABBIKAMU YCTHBIX IUCBMEHHBIX, HHCTPYMEHTAIbHBIX BBIYMCIICHUN;
OBJIAJICHUE TE€OMETPUYECKUM SA3BIKOM, YMEHHE MCIIOJIb30BaTh €r0 JUIsl ONIUCAHUS MIPEIMe-
TOB OKPY’KAaIOLIEr0 MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX IPEICTaBICHUM M HU300pa3u-
TEJNbHBIX YMEHHH, IPUOOPETEHNE HABBIKOB FEOMETPUUECKUX MOCTPOEHUIA;

YCBOEHHE CUCTEMaTHUYECKUX 3HAHUH O INIOCKUX (PUrypax M UX CBOWCTBaX, yMEHHUE NpHU-
MEHATh CUCTEMATUUECKNE 3HAHUSI O HUX JJIS PELIEHUS FEOMETPUUECKUX U IPAKTHYECKUX
3a/1a4;

YMEHHUE BBIYUCIIATh 3HAYEHUS T€OMETPUUYECKUX BEIUYMH (JJIUH, YIJIOB, IJIOIIAJIEH OC-
HOBHBIX T'€OMETpPUYECKUX (HUTyp U PUryp, COCTAaBICHHBIX U3 HUX);

YMEHME pelllaTh 'eOMETPUYECKHE 3aJaul, ONUPAsCh Ha U3y4YEHHbIE CBOWCTBA (QUIYp U
OTHOLIEHUN MEXJly HUMHU, IPUMEHSS JONOJHUTENIbHbBIE TOCTPOSHMS, alredpandeckuil u
TPUTOHOMETPUYECKUH anmnapar, UJIed CHMMETPUU;

YMEHHME IPOBOJUTH J0Ka3aTEIbHbIE PACCYKICHUS MPHU PEIICHUHU 3a/1a4, UCIOJb3YS U3-
BECTHBIEC TEOPEMBI, OOHAPYKUBAST BO3MOXKHOCTH JIJIsl UX UCTIOJIH30BAHUS;

YMEHHME MPUMEHATh W3YUYEHHbIE MOHSTHUS, PEe3yJIbTaThl, METOJbI JJIs pElIeHus 3aaay
IPAKTUYECKOT0 XapaKTepa U 3a7ad U3 CMEXHBIX JUCLUUIUIMH C UCIIOJIb30BaHUEM IIPHU He-
00XO0AMMOCTH CIPAaBOYHBIE MAaTEPUANIbl U TEXHUYECKUE CPE/ICTBA.

Mtaw;uec;z noayuyam 603MONCHOCNb Hayltun’IbC}l:

e OBJIAJIETh METOJAMHU PEILICHUS 3a/1a4 HA BBIYKMCIICHUS U J10KA3aTENbCTBA: METOIOM OT
IIPOTUBHOTO;

e OBJIAJETh TPAJUIMOHHOW CXEMOM PEIICHMs 3aJa4 Ha IOCTPOEHHUs C IOMOLIBIO LIUP-
KyJId U TMHEWKHU: aHAIIU3, TIOCTPOEHUE, T0KA3aTENbCTBO U UCCIEA0BAHNE

9 ki1acc, reomeTpust
MeranpeamerHble:

yYMeHNne CamoCToATENIbHO onpeaenAaTb Lennm CBoero 06y‘-IeHMFI, CTaBUTb U d)OpMYI'IVIpOBaTb AanAa

ceba HoBble 3a4aum B y4ébe, pa3BMBaTb MOTUBbI MU MHTEPECHI CBOEM NO3HaBaTe/IbHOW AeATe b-
HOCTU;
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YMEHWE COOTHOCUTb CBOM AEMCTBUSA C NIAaHUPYEMbIMU pe3y/ibTaTaMM, OCYLLECTBAATb KOHTPO/b
CBOEM AeATeNIbHOCTM B NpoLecce AOCTUNKEHUS pe3ybTaTa, onpeaensaTb cnocobbl 4eNCcTBUIM B
pamKax NpeasiorKeHHbIX YyC0BUI U TpeboBaHUM, KOPPEKTUPOBATb CBOW AEUCTBUA B COOTBETCT-
BMW C U3MEHAOLLLENCA CUTyauuen;

YMeHMe onpeaenatb NOHATUA, co34aBaTb 0606LEeHMA, ycTaHaBAMBaTb aHaNormmn, kKnaccupumum-
pOBaTb, CAMOCTOATE/IbHO BbIOMPATb OCHOBAHMA U KpUTEPUU AN Kaaccudukaumu;
YCTaHaB/AMBATb NPUUYNHHO-C/IeACTBEHHbIE CBA3U, MPOBOAMUTb A0Ka3aTe/IbHOE PacCyKAeHUe,
YMO3aK/toyeHMe (MHAYKTUBHOE, AeAYKTUBHOE M N0 aHanorMm) n aenaTb BbiBOAbI;

YMEHWE UNIOCTPUPOBATL U3YUYEHHbIE MOHATUA U CBOMCTBA GUryp, ONPOBepraTb HEBEPHbIE YT-
BEpXKAEHMUSA;

KOMNETEHTHOCTb B 061aCTN MCMONb30BaHNA MHGOPMALMOHHO-KOMMYHMKALMOHHbIX TEXHONO-
rmm;

nepBoHava/ibHble NPeacTaBAeHUsA 06 naesx U 0 MeToaax reoMeTpun Kak 06 yHuBepcaabHOM
A3bIKE HAYKM U TEXHWUKU, O CPEACTBE MOAEIMPOBAHNA ABAEHUIA U NPOLLECCOB;

YMEHWE BUAETb reOMETPUYECKYIO 3a4a4y B KOHTEKCTE NPO6AeMHOMN CUTyaunn B ApYrMx Aucumn-
JINHaX, B OKPY*KAIOLLEN KU3HU;

YMEHME HAaX0amUTb B Pa3/INYHbIX MCTOYHMKAX MHPOPMALMIO, HEOOXOAMMYIO AR peLleHns maTe-
MaTMYECKMX Npobaem, U NpeacTaBnATb €€ B MNOHATHOM dopme, MPUHUMATb PELLEHUE B YCOBUAX
HEeMNoMIHON AN U36bITOYHOM, TOYHOWN NN BEPOATHOCTHOM MHbOPMALLUK;

YMEHME NOHMMATb U UCMNOJIb30BaTb MaTeEMATUUYECKUE CPeACTBA HArNAAHOCTU (YepTexu, Tabau-
Ubl, CXEMbI U 4p.) ANA UANKOCTPALMM, UHTEPNPeTaLnn, aprymeHTaumm;

YMEHWE BblABUIaTb rMNOTE3bl NPU peLleHnm 33434 U NOHMMATb HEOBX0AMMOCTb X MPOBEPKMU;

NOHMMaHWME CYWHOCTU aNITOPUTMUYECKUX npep,nmcaHMﬁ nymeHume AeﬁCTBOBaTb B COOTBETCTBUUN
C npeanoXXeHHbIM a/IT0PUTMOM.

IIpeamerHbie

Yuaw;uec;l Haysvamcs:

II0JIB30BaTbCA FEOMETPUYECKUM SI3BIKOM IIPU ONMCAHUM IPEIMETOB.

Pacnio3naBate 1 H300pakaTh Ha YepTEkKax U PUCYHKAX T€OMETPHUECKUE (PUTYPHI.
OnepupoBarh ¢ BEKTOPaMH: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHbIX
F€OMETPUYECKH, HAXOAUTHh BEKTOP, PAaBHBIN ITPOU3BEACHUIO 3aJaHHOI0 BEKTOPA Ha YHC-
710;

Haxonuts 711 BEKTOPOB, 3aJaHHBIX KOOPAUHATAMMU: JJIMHY BEKTOPA, KOOPAUHATBI CyM-
MBI ¥ pa3HOCTH JIByX U 00Jiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHUS BEKTOPA Ha YUCIIO,
MPUMEHSISI TP HEOOXOAUMOCTH COYETATENIbHBIN IePEMECTUTENbHBIN U paclpeeTuTelb-
HbBII 3aKOHBI,

BbIYUCIIATE CKaIAPHOE NIPOU3BEACHUE BEKTOPOB, HAXOAUTh YIOJI MEXKIY BEKTOpaMH, yC-
TaHAaBJIUBATh IEPIICHAUKYIISPHOCTD IPSIMBIX.

OIIPEIETICHUIO CUHYCA KOCUHYCA, TAHI€HCA, KOTAHI€HCa, TEOPEM CUHYCOB U KOCUHYCOB.
IIpon3BOIUTE PELIEHUE TPEYTOJIBHUKOB.

CooTHOIIEHHE MEXly CTOPOHAMU M YIJIaMU TPEYToJIbHUKA.

Omnpenenenre MHOTOyroJbHUKA.

@opMyIIbI JJIMHBI OKPY’KHOCTH U TUIOLIAAH KpYyTa.

CBolicTBa BIMCAHHOM U ONMHCAHHOW OKPYKHOCTH OKOJIO IPABUJIBHOTO MHOTOYT'OJIbHHKA.
IlonsiTe [BHKEHHS HA IUIOCKOCTH: CUMMETPHS, Napajlle]bHBIM IIEPEHOC, II0BO-
pOT.

Yltau;uec;z nojyuyam 603MONCHOCHb HAYYUMbCA !
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IIpuMeHATH BEKTOPA K PELICHUIO IIPOCTEHIINX 3a4a4.

CxJtagpIBaTh, BBIYATATh BEKTOPA, YMHOKATh BEKTOP HA YHCIIO.

Pemats 3amaum, IpuMeHss TEOPEMY CUHYCa U KOCHHYCA.

[IpMEHSTh aNrOopuTM PEIIEHUS IIPOU3BOJIBHBIX TPEYTOJIBHUKOB IIPU PEILIECHUH 3a/1a4.
Pemate 3a1aun Ha npuMeHeHue (GOpMyJI - BBIYHCIICHUE IUIOLaiel U CTOPOH MpaBUIIb-
HBIX MHOTOYT'OJIbHUKOB.

IIpuMeHATH CBOMCTBA OKPYKHOCTEH IIpU PEILICHUH 3aa4.

Ctpouth npaBUIIbHBIE MHOTOYTOJIBHUKH C ITOMOIIBIO LIUPKYJISL U TMHEUKH.
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