Koxuduxarop
NpoBepsieMbIX 3JIEMEHTOB COAeP:KAHUsA U TPeOOBaHMI K YPOBHIO MOAT0TOBKH /IJIsl IPOBEIeHUS
OlIEHKH NMpPeAMEeTHbIX U MEeTOAUYEeCKNX KOMIIeTEHINH yunTeaei

no npeamery «MareMaTuka»

Komudukarop snemMeHTOB coaepxaHusg W TpeOOBaHMH K YPOBHIO MOJATOTOBKH YyUYHUTEJCH
MaTEMaTHKU SIBISETCS JOKYMEHTOM, ONPEENIAIOINUM CTPYKTYpY U conaepxkanue KM s npoBeneHust
OLICHKH NPEAMETHBIX U METOAUYECKUX KOMIETCHIIMHA yUUTEICH.

Konudukarop cocraBieH Ha OCHOBE CJIEAYIOUINX TOKYMEHTOB:

- ®enepanbHblii 3akoH 0T 29 nexadps 2012 r. N 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
Oenepanun» ¢ uaMeHenus ot 19.12.2023 Ne618-D3 «O BHeceHun usmeHeHui B OeepanbHbIi 3aKOH
«O06 obpazoanuu B PO M3menenus B GenepanpHoM 3akoHe «O0 oOpazoBanuu B Poccuiickoii
Oenepanun»

- [Tpukaz MunucrepctBa [Ipocsemenus P® ot 31 mas 2021 rona Ne286 «O0 yTBepxaeHun
(benepanbHOro rocyAapCTBEHHOr0 CTaHAapTa HayaJIbHOTo 00IIero 00pa3oBaHUs;

- [Ipukaz MunuctepctBa obpazoBanus u Hayku PD ot 17 mas 2012 r., Ne 413 "OO6
YTIBEPXKJICHUH (eepalbHOIO TOCYIApCTBEHHOrO0 00pa30BaTEIbHOTO CTaHIApTa CpeIHEero oOIIero
oOpa3oBanus";

- [Tpuka3 MunucrepctBa IIpocsemenus P® ot 31 mas 2021 rona Ne287 «O0 yTBepxaeHun
(benepanbHOro rocyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOTO 00IIEro 00pa3oBaHus»;

- [Tpuka3z Munucrepcera [Ipocsemienuss PO ot 27.12.2024 Ne 1028 «O BHECeHHH U3MEHEHHH
B HEKOTOpble IpuKa3bl MuHucTepcTBa oOpa3oBanus U Hayku P® u MunucrepcrBo npocseuieHusi P,
Kacaromuecs: (eaepaabHbIX T'OCYIapCTBEHHBIX OOPa30BaTEIbHBIX CTaHAAPTOB OCHOBAHHOTO OOIIEr0 U
CpeAHero o011ero oopa3oBaHMsD

- ITpuka3z Mununcrepcrsa IIpocsemenns PO ot 22.01.2024 Ne 31 «O BHECEHMH U3MEHEHUH B
HEKOTOpble NpHuKa3bl MuHucTepcTBa oOpa3oBaHus W Hayku P® u MunucrepctBo mpocseuieHus PO,
Kacaromuecs: ¢enepagbHbIX T'OCYJIapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB HAYAIbHOTO OOIIEro
o0pa30BaHMs U OCHOBAHHOTO O0IIIEr0 00pa30BaHUs

- [Ipuka3z Munucrepcrsa IIpocsemennst PO ot 19.02.2024 Ne 110 «O BHeceHNH U3MEHEHUH B
HEKOTOphIe Npuka3sl MuHuctepcrtsa obpazoBanus U Hayku PO u MunucrepcrBo npocsemieHusi P®,
Kacaromuecs: (¢efepaibHbIX TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB OCHOBAHHOIO OOIEro
o0pa3oBaHU»

- ITpuka3z Munucrepctsa IIpocsemenns P® ot 18.06.2025 Ne 467 «O BHeceHUN U3MEHEHU B

HEKOTOpble NMpHuKa3bl MuHUCTepcTBa 00pa3oBaHuss W Hayku P® u MunucrepctBo mpocseuieHus PO,
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Kacaromuecs: (efepagbHbIX T'OCYIAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHJAPTOB HAYAJIBHOTO OOIIETO U
OCHOBHOT'O 0011Ier0 00pa30BaHU»

- [Tpuka3z Munucrepctsa [Ipocsemienus PO ot 01.02.2024 Ne62 «O BHECEeHUU U3MEHEHM B
HEKOTOpble IpuKa3sl MuHHcTepcTBa npocserienuss PD, kacaronmecs ¢enepaibHbIX 00pa30BaTEIbHBIX
IIPOrpaMM OCHOBHOTO 00111ero 00pa30BaHuUs U CPEAHETO 001ero o0pa3oBaHus»

- [Tpuxa3 MunuctepctBa [Ipocsenienust PO ot 19.03.2024 Nel171 «O BHeceHHMU U3MEHEHU B
HEKOTOphle Mpuka3zbl MuHuctepcTBa npocsemienus PO, kacaromuecs denepanbHbIX 00pa30BaTEIbHBIX
IporpaMM HaydajJbHOro OOIIEro oOpa30BaHUSA, OCHOBHOTO 00IIEro oOpa3oBaHHs U CPEIHEro OOIIero
o0pa3oBaHU»

- ITpuka3z Munucrepcrsa npocseiieHuss PO ot 09.10.2024 Ne 704 «O BHeceHUH U3MEHEHUN B
HEKOTOpble IpuKa3sl MuHHcTEepcTBa npocBenieHns Pd, kacarommecs ¢enepaabHbIX 00pa30BaTEIbHBIX
porpaMM HadaJIbHOTo O0IIero o0pa3oBaHWs, OCHOBHOTO OOIIEro oOpa3oBaHMsI M CPEIHEro OOIIero
00pazoBaHU

- [Ipuka3z Munucrepcrsa IIpocsemenust PO ot 10.11.2025 Ne 808 «O BHeceHUU U3MEHEHUH B
HEKOTOphIe Ipuka3zpl MuHHCTEpCTBA mpocBelieHus PO, kacarommecs ¢enepalbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB HAYAJILHOTO OOIIETr0 00pa30BaHus U OCHOBAHHOTO O0IIEero 00pa3oBaHus U
cpenHero odmiero oopa3oBaHUs»

- [Ipuka3z Munucrepcrsa oopazoBanus P® ot 08.10.2025uNe 729 «O BHeceHUU U3MEHEHUN B
HEKOTOpBIE€ NMPHUKa3bl MUHUCTEPCTBA IpocBeuieHus PO, kacaromuecs (enepanbHbIX 00pa3zoBaTeNIbHBIX
IporpaMM HayaJbHOro OOIIEro 0Opa3oBaHMs, OCHOBHOTO 00ILIero oOpa30BaHUS U CPEAHEro OOILIEero
o0Opa3oBaHUs

- [Tpuka3z Munnpocsemenust Poccun ot 22.03.2021 Ne 115 «O6 yrtBepxkaenuu Ilopsiaka
OpraHu3alM U OCYIIECTBICHUS 00pa30BaTeIbHON IEATEILHOCTH IO OCHOBHBIM 00I11€00pa30BaTeIbHBIM
porpaMMaM - 00pa3oBaTENbHBIM MPOrpaMMaM HAYaJIbHOIO OOIIEro, OCHOBHOTO OOILIEro M CpPEeIHEro
o01ero 0opa3oBaHus»;

- IlocranoBnenue IlpaButensctBa Poccuiickonn ®enepaumn ot 11.10.2023 Ne 1678
"O6 ytBepknenun IIpaBunm TpUMEHEHUsS OpPraHU3ANMSAMH, OCYIIECTBISIONMMUA 00pa30BaTEIbHYIO
NeSTeNbHOCTb, OJIEKTPOHHOTO OOYyYeHHUs, JUCTAHLIMOHHBIX O0O0pa30BaTENbHBIX TEXHOJOTHH MpHU
peanu3aiuu 00pa3oBaTeNbHBIX Mporpamm’;

- [TocranoBnenue mnpaBurenbctBa PO or 06.05.2026 Ne517 «O BHeceHMM HW3MEHEHUH B
nocranoBieHue [Ipasutenscta PO ot 11.10.2023 Ne 1678»

- [Ipuka3 MunucrepctBa obpazoBanus u Hayku P® ot 22.02.2018 r., Ne 121 (pen. ot
08.02.2021 r1.) "OO yTBepkaeHUU (QeaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAApTa
BBICIIIETO OOpa3zoBaHus - OakamaBpwar 1Mo HampasiaeHuio mnoarotoBku 44.03.01— Ilemarormueckoe

obpa3oBanue";



- [Tpuka3z MunucrepcTBa oopazoBanus u Hayku P® ot 22.02.2018 r., Ne 125 "O06 yTBepkaeHnn
(benepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIBLHOTO CTAHIAPTa BBICIIET0 00pa30BaHus - OakairaBpHUar 1o
HanpasieHuto noarotosku 44.03.05 —Ienarornyeckoe oopazoBanue (¢ AByMs MPO(UIIMH ITOATOTOBKH)";

- IIpukaz Muntpynga Poccum ot 18.10.2013 1., Ne 544n "OO yTBepkKaAeHUU
npodeccuonansHoro crapgapra "llemaror (memarorudeckas JESATENBHOCTh B Cdepe JOMIKOILHOTO,
HAYaJIbHOTO O0IIEero, OCHOBHOTO O0IIEro, CpeHero ooIiero oopazoBanusi) (BOCIUTATENb, YIUTEIb)" .

Pazgen 1. Onenka npeaMeTHbIX KOMIIETEHIIH I

OneHka TOTOBHOCTM YYHTENsI K BBINOJHEHHIO OOOOHICHHOW TpymOBOW (QYHKIMH A
«IIpodeccronanpHas 1eATEILHOCTh O O0YUYEHHIO M BOCIHMTAHUIO O0YYarOIIMXCs MO 00pa3oBaTeIbHBIM
porpaMMaM Ha4daJIbHOTO 00Iero oopa3oBaHUs, OCHOBHOTO 0OIIero oOpa3oBaHUs, CPEIHEro OOIIero
oOpasoBaHus», TpyAoBoi ¢yHknuu «llpodeccnoHanbHas AEATEILHOCTh MO OOYUYEHHIO», TPYAOBOTO
neiictBusi «[lmaHMpoBaHWE M TPOBEACHUE YYCOHBIX 3aHATHI» B YacCTH BIQJCHUS TPEIMETHBIMU
KOMIIETEHIMSIMH OCYIIECTBIISICTCS IOCPEICTBOM OIEHKH BIIaICHUS MIE€AaroroM MpeIMETHBIMH 3HAHUSIMH U
YMEHHUSIMH B COOTBETCTBHH C TPeOOBaHMUAMHU (elepaTbHOTO rOCyIapCTBEHHOTO CTaHJapTa OCHOBHOTO U
cpenHero ooIero oopa3oBaHus U IPUMEPHBIX 00pa30BaTEIbHBIX Iporpamm (Tadmauusl 1, 2).

Tabmuua 1. IlepedeHb 3JIEMEHTOB COJNEPXKAHHS, IPOBEPSAEMBIX TPU TPOBEICHUHU OIECHKU

IIPEAMETHBIX KOMIIETEHIIMM yUuTeNen 1o npeamery «Marematuka»

Kon Kon DneMeHTHI COAepKaHUs, IPOBEPSEMBbIE ITPU BBINOJIHEHUN JUAarHOCTUYECKOM
paszena | dJIE€MEHTa paboThI
1 Umucna 1 BeIpakeHU
1.1 Pa3BuTHe peACTaBICHUH O YUCIIE U YUCIOBBIX CUCTEMaX. IIpuduHel 1

OCHOBHBIC HACH PACIHUPCHHA YU CIOBBIX MHOKCCTB

1.2 HarypanbpHoe uuciao W MHOXECTBO HaTypaldbHbIX uucen. llemoe umcimo u
MHOXECTBO IIeJbIX uuncel. OOBIKHOBEHHas JpoOb, JeCATHYHAs ApoOb,
CMelIaHHoe Yucio. ParmoHaibHOE YUCIIO M MHOKECTBO PallMOHATBHBIX YHUCET.
HppauronanbHOe YKCIO, KOPEHb CTENEeHH h, JleMCTBUTENbHOE YHUCIO H
MHOJKECTBO JCHCTBUTENLHBIX uHceld. KOMIUIEKCHOE YHCIIO W MHOMKECTBO
KOMIIJIEKCHBIX YHCE.

2 CraTuctuka 1 TeOpHsi BEPOSITHOCTEN, JIOTHKAa U KOMOMHATOPUKA

2.1 JuckpetHas W HempepbiBHAs Ciy4yalHas BeEIWYMHA WM €€ paCIpelelIeHUE.
He3aBucuMmble cnydaiiHble BEJIMYMHBL. MareMaTHdecKoe OKHJIAaHHE U
JUcrepcuss Ciy4aHbIX BenuuuH. KoapuuueHT Koppensuuud U JTUHEHHON
perpeccun. CTaTucTUUecKasi TMIIOTE3a U IPOBEPKA CTATUCTUYECKONW TMIIOTE3bI

2.2 HopmansHoe  pacnpeneneHue  ciaywailHo — BenuuuHbL.  CBsI3b  MeXAy
HMIIUPUUECKUM M TEOPETUUECKUM paclpeieleHHeM. 3aKOH OOJBIINX YHCeN U
BBIOOPOYHBI METOJl M3MEpPEHUs BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTh U
IIOJIHASI BEPOATHOCTD;

2.3 KomOunaropuka (dhakTopuan uyncia, pa3MeNIeHus, TePeCTaHOBKH, COUYETaHNU,
6unoM HrroToHa);

24 Teopus rpados (rpad, BepinHa, pedpo, CTeNeHb BepIIMHbL, YTk B rpade)




DOyHKIMH

3.1

3aBUCUMOCTh BEIMYMH, (PYHKIUS, apryMEeHT U 3HaYeHHe (PyHKIUH, 00jacTb
OTpeNeNieHusT U MHOXKECTBO 3HadeHWH (yHKuuu. ['paduk 3aBUCUMOCTH H
rpadpuk ¢yHknua. Hynmn ¢GyHKOMM ¥ IPOMEXKYTKH 3HAKOIOCTOSIHCTBA.
Bo3pacranue (yObiBaHHM€) Ha 4YHCIOBOM TIpoMexyTke. HaumOombiiee wu
HaMMEHbIIIee 3HaYeHNEe (YHKIIMM Ha YUCIIOBOM MpoMexyTke. [lepuonnueckas
¢bynkums, nepuon. YerHas u HederHas ¢yHkumu. OOpaTHas (yHKIHS.
BrimykiocTs BBEpX ¥ BHU3, ACUMIOTOTHI Tpaduka QyHKIHH.

3.2

[lpsmass u oOpaTHas MNPONMOPUUOHAIBHOCTh, JIMHEHHAs, KBajpaTHYHAs,
JorapupmMuUecKas ¥ moka3zaTesnbHas (yHKIUH, TPHTOHOMETPHUECKUE (PYHKIUU

U UX CBOICTBA.

3.3

Yucnosas IOCIC0BAaTCIIbHOCTD, apI/I(bMeTI/ILIeCKaH n TCOMETPpHUYICCKAAL

nporpeccust

OEeMEHTBI TCOPHUU MHOXKXCCTB U MaTeMaTU4eCKOM JIOTUKHN»,

4.1

KoneyHOe MHOKECTBO, DJIEMEHT MHOXKECTBA, IIOJMHOKECTBO, IEPECCUCHHE,
00BbeIMHEHNE U PA3HOCTh MHOXKECTB. UKCIIOBbIE MHOKECTBA HA KOOPAMHATHOMN
IIPSIMOM, OTPE30K, UHTEPBAJL, IIOJyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOYKOM,
rpaduyeckoe MpeaCcTaBIeHue MHOYKECTB HA KOOPMHATHON IIIOCKOCTH.

4.2

yTBep)KI[eHI/Ie, OTPpULAHUC YTBCPIKACHU, HICTUHHDBIC U JIOXKHBIC YTBCPIKIACHUA,
IMpu4inHa, CJICACTBUC, YaCTHBIN cnyqaﬁ o61uer0 YTBCPIKACHUS, KOHTPIIPHUMED.

4.3

Onpenenenue u Teopema, BUIbI OIPEACICHUHN U TEOpEM

I'eomerpusa. BekTopbl M KOOpAMHATHI HA INIOCKOCTH U B IPOCTPAHCTBE

5.1

AKCHOMAaTUYECKUAI METO.

5.2

['eomerpuueckast gurypa (TpeyroyibHUK, YE€ThIPEXyroJbHUK, MHOTOYTOJbHHUK,
OKpY’XHOCTB). PaBeHCTBO (puryp, paBHble GUTyphl, pAaBEHCTBO TPEYTOJbHUKOB,
YTIBl  MEXAY
HPSIMBIMU, TIEPIIEHANKYJISP, HAKIIOHHAS, IPOEKIHS, 10A001e QUryp, nogo0HbIe

NapaiCJIbHOCTb IMPAMBIX, TCEPHUCHAUKYIIIPHOCTD TMPSAMBIX,

¢urypsl, 1oJ0OHBIE TPEYTOJIbHUKHU. J{BUKEHUS U TpeoOpa3oBaHUsl MOA00US.
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Touka, mnpsimMas, IUIOCKOCTh B  IPOCTPAHCTBE, MapalieIbHOCTh U

MEePIEHANKYISIPHOCTh MPSAMBIX U INIOCKOCTENH. DOpMyJia pacCTOSHUS OT TOYKH
JI0 TIIIOCKOCTH.

5.4

JnuHa, momasnas, 00beM. Teopembl 00 OTHOIICHHUSAX TIOMIAACH 1 00HEMOB.

5.5

BGKTOp, CyMMa, pa3HOCTb BCEKTOPOB, IMPOU3BCACHUC BCKTOpPAa Ha YUCIIO, YTOJI
MCKAY BCKTOpaMH, CKaJIApHOC MPOU3BECACHHUEC BCKTOPOB, KOOPAHWHATBI Ha
IJIOCKOCTH, KOOPAWMHATBI BEKTOPA.

5.6

['eomeTpuyeckue Mecrta TOYEK B IPOCTPAHCTBE. MHOrOrpaHHUK (mpu3Ma,
nupamua, NpsiMOyTroJbHbBIN napaienenunen, kyo). Tena Bpamenus (UIAHAD,
KOHYC, map u cgepa). Konnueckue ceuenus. Teopema Diinepa, mpaBUIbHBIN
MHOTOTpaHHHUK.

5.7

JIBukeHMsT B NpPOCTpaHCTBE  (MapaJlIeNIbHBIA  NEPEHOC, CUMMETpUs

OTHOCHUTEINIHO IJIOCKOCTH, IIEHTpalbHasg CUMMETpPHUsI, TOBOPOT OTHOCUTEIILHO
npsiMoOi, BUHTOBast cumMeTpust). [IpeodbpazoBanus moo0us U TOMOTETHH.

5.8

TpexrpaHHblii 1 MHOTOTPAHHBINA YTOJI

TekcToBbIC 3a7a4n




6.1 Mopnens TekcTa U MOJeNb pemeHus 3a1adn. CrnocoObl TOUCKa pelieHus 3a1a4
0T TpeOOBaHU K YCIIOBHIO U OT YCIIOBUA K TPEOOBaHUIO.

6.2 Mertonbl pemieHds 3alad Ha JBUKEHHE JIBYX OOBEKTOB (B OJHOM H B
NPOTHBOIIOJIOXKHBIX HAIPABICHUSX), HA JBI)KCHUE 10 PEKe, «HAa YacTh», Ha
CMECH, CILJIaBbl, KOHIICHTPAIIHH.

6.3 Mertozpbl perieHus 3aja4 Ha CJI0KHBIN TPOLEHT U SKOHOMUYECKOT0 COAEPIKaHUS.
7 DneMEeHThl MaTEMAaTUYECKOT0 aHaIN3a
7.1 [Tpenen u HenpepbIBHOCTH PyHKIMHU. Teopembl BeliepmTpacca 0 HenpepbIBHBIX
Ha OTpe3ke QyHKIHIX
7.2 ITponsBonHas ¢yHKUMHM B TOUYKe, KacaTelabHas K TIpaduky QyHKUIuH,
IPOU3BOJHAS (YHKLUH, NPOU3BOAHBIE BBICIIUX MOPAAKOB, AU(QepeHunal
¢GyHkuuu. beckoneuHo yObIBaroas reoMeTpudecKast Iporpeccus.
7.3 [TpruMeHeHne MPON3BOIHON K MCCIICAOBAHUIO U TOCTPOCHUIO rpaduka GyHKINH.
7.4 [TepBooOpazHasi, HEOIIPEACIICHHBIN U ONPEIEICHHBI HHTETPAJL.
8 VYpaBHEHUSI U HEPABEHCTBA

8.1 [ToHsATHS ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPABHEHUS U HEPABEHCTBA,
ypaBHEHHE, SBIIOIIEECS CIEACTBUEM JpPYroro YpaBHEHUS, YpaBHEHU,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUIIbHBIE ITPE0Opa30BaHUsl ypaBHEHUH.

8.2 Mertonpl penieHusi ypaBHEHUH (NpUBEACHHE K BUAY «IIPOU3BEIECHUE PABHO
HYJIIO» WIN «YaCTHOE PABHO HYJIIO», 3aMEHA IE€PEMEHHBIX ).

8.3. MeTto1 MHTEPBAJIOB JUIsl pELICHNs HEPABEHCTB.

8.4. MHorounieH, KOpeHb MHoOrouieHa, Teopema besy, Teopema Buera s

YpaBHEHUU CTETICHH BBIIIE BTOPOIl.

8.5. HepaBeHCTBa MCKAY CPEAHUMU CTCIICHHBIMU. Z[OKEB&TCJ'ILCTBO HEPaBCHCTB

Tabmuna 2. IlepedyeHb yMeHUI, NpPOBEpSiEMbIX MPU MPOBEIEHUU OLEHKH MPEIMETHBIX

KOMIIETEHIIMM yuuTeneu no npeamery «Marematuka

TpeboBaHUs

Kon

HpOBepHeMLIe OJICMCHTDI

1

3HATH 1 TOHUMATh:

1.1

HatypasnbHOoe 4nciio 1 MHOKECTBO HAaTypalibHBIX uncell. Llemoe 4ucio u MHOKECTBO IIEJIbIX|
yricen. OObBIKHOBEHHAs IpOOk, IeCATUYHAS TPOOb, CMEIIaHHOE YHUCII0. ParimoHansHOe YiCIIo
M MHOXECTBO palMOHAIBHBIX 4Hcel. MppalroHanbHOE YHCIO, KOPEHb CTENEHH n.
JIeiCTBUTENBbHOE YHCIO W MHOXECTBO JCHCTBUTENBHBIX unced. KOMIIEKCHOE 4ucio U
MHOXECTBO KOMIIJIEKCHBIX UHCET.

1.2

JluckpeTHas W HeENpepbIBHAs CllydaiiHas BEJIMYHMHA U ee pacnpeneneHue. HezaBucumocTtsb
CIIy4yallHbIX BEIWYMH. MareMaTndeckoe OXHIAHWE W JUCHEPCHUS CIy4YalHBbIX BEIWYHH.
KoaddunmenT koppensiiuu 1 JinHeiHoH perpeccuu. CTaTUCTHUYECKas TUIIOTE3a U MPOBEPKaA
cTaTUCTUYECKON rumnoTe3bl. HopmanbHOE pacnpeneneHue ciyd4aiHOW BenuduHbl. CBS3b
MEXIY SMIMPUYECKUM M TEOPETUYECKHM pacIpenesieHneM. 3akoH OONBIIMX YHUCeN U
BBIOOPOYHBIA METOJ] H3MEPEHHS BEpPOSTHOCTEH. YCIOBHAas BEPOSTHOCTb M IOJHAS
BeposTHOCTh. KoMOnHaTopuka (akTopuai yucia, pa3MeieHus, NepecTaHOBKH, COYETaHus,
o6unom Hprotona). Teopust rpados (rpad, BepmuHa, pedpo, CTENEHb BEPUIMHBI, MYTh B

rpade).

1.3

3aBUCUMOCTh BEJTMYMH, (DYHKLHMS, apryMEeHT U 3HaueHue (pyHKIKU, 00JaCTh ONpeieeHHs 1




MHOXeCTBO 3HaueHHH ¢pyHkuuu. ['paduk 3aBucumoctu u rpaduk pynkuuu. Hynu GyHkium,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA. Bo3pacTanme Ha 4MCIOBOM NMPOMEXYTKe, YObIBaHHE Ha
YHCIOBOM NIpoMexyTke. Hambonbliee m HauMeHblIee 3HaYeHHE (DYHKIMM HA YMCIOBOM
npoMexyTtke. [lepuoanueckas ¢yHkius, nepuona. UetHas u neuetHas Gpynkuuu. [Ipsmas u
oOpaTHast MPONOPLUUOHAIBHOCTb, JIMHEWHas, KBaJpaTWyHas, Jorapupmuueckas u
noka3aTenabHas pyHKUUM, TpUuronomerpuueckue Gpynkuuu. O6patHas GyHkuus. Yucnosas
[0CJIeI0BATENbHOCTD, apu(MeTHUECKasi U FeOMeTpruYecKas mporpeccus. BelykiocTs BBEpX
Y BHU3, aCUMIITOTHI Ipaduka QyHKIMH.

1.4

KoHeuHOe MHOKECTBO, 3JIEMEHT MHOKECTBA, II0JIMHOKECTBO, IIEPECEUEHUE, OObEINHEHUE U
[PA3HOCTb MHOKECTB. UMCIIOBbIE MHOKECTBA HA KOOPAUHATHOM IIPSIMOM, OTPE30K, MHTEPBAI,
MOJyUHTEPBA, IPOMEKYTOK C BHIKOJIOTOH TOUKOM, rpaduuecKoe MpecTaBIeHIEe MHOXKECTB
Ha KOOPAMHATHOM IUIOCKOCTH. YTBEpP)KICHUE, OTPULAHUE YTBEPXKACHUS, HUCTUHHBIC U
ITOXKHBIE YTBEpXKIEHUS, MPUYUHA, CIIEACTBUE, YACTHBIM Cilydail OOLIEro yTBEpXAEHUS,
KoHTprpumep. OnpeneneHue u Teopema, BUJIbl ONPECIICHUN U TEOPEM.

1.5

AxcruomaTuueckuili Meron. Touka, npsiMasi, INIOCKOCTh B IIPOCTPAHCTBE, NApaUIEIbHOCTD U
MEePIEeHANKYIAPHOCTh TMPSIMBIX M IUIOCKOCTed. ['eomerpuueckas ¢urypa (TpeyrojbHUK,
YETHIPEXYTOJbHUK, MHOTOYTOJBHHK, OKPYXKHOCTH). PaBeHCTBO ¢uryp, paBHBIE (UTYDEHI,
[PABEHCTBO TPEYTOJIbHUKOB, aPAJUIEIIBHOCTD MPAMBIX, IEPIEHANKYJSIPHOCTD MPSAMBIX, YIJIb
MEXIy TNPSMBIMH, TEPICHINKYISApP, HAKIOHHASA, MPOeKuus, mopodue ¢uryp, momoOHbIe
(burypsl, 1oJ00HbIE TPEYTOJIHUKU. [{nKHa, miomaas, o0beM. J[BuxkeHus 1 npeodpa3zoBaHus
noo0usi. Bexktop, cymma, pa3HOCTh BEKTOPOB, IPOM3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXTY
BEKTOPAMM, CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOOPIANHATHI HA INIOCKOCTH, KOOPAUHATHI
BeKTOpa. MHOTOrpaHHUK (IIpU3Ma, MUpaMuaa, MpsIMOYTrobHbIN Napanienenunes, Ky0). Temnaj
BpalieHus (IWIMHAP, KOHyc, map Hu cdepa), KOHMYECKHE cedyeHus. JIBHKeHHs B
MPOCTPaHCTBE  (MApajuleNIbHBIM  MEpEeHOC, CHUMMETPUSI OTHOCHTEIbHO  IIOCKOCTH,
LIEHTPaJIbHAsl CHMMETPUS, IOBOPOT OTHOCUTENBLHO NPSMOI, BUHTOBast cummeTpust). [nomanp
OpPTOTOHAJILHOM MpoeKIUU. TpexrpaHHblii U MHOTOIpaHHbIH yroi. [Ipeo6pa3oBanus nogodus
u romoretuu. Teopema Oiinepa, MpaBWIbHBI MHOTrOrpaHHuK. @opmyia paccTOSHUS OT
TOYKHU J0 MIOCKOCTH. TeopeMbl 00 OTHOLIEHHUAX 0OBEMOB.

1.6

Mosenb TeKCcTa U MOJENb pereHus 3agaun. CrocoObl MOMCKa pelIeHus 3a1a4 OT TpeOoBaHHS
K YCJIOBHIO UM OT YCIOBHUS K TpeOOBaHMIO. MeToAbl pelleHus 3aJay Ha JIBUKEHHE ABYX
00BEKTOB (B OHOM U B MPOTHBOIIOJOKHBIX HAMPABICHUSX), HA JIBJKCHHE IO PEKe, «Ha
HacTW», Ha CMECH, CIUIaBbl, KOHIIEHTpaUuu. MeTopl penieHrs 3aa4 Ha CIIOKHbBIA MPOLIEHT
1 SKOHOMUYECKOTO COJICP/KAHUSL.

1.7

[Ipenen u HenpeprIBHOCTh (pyHKIMU. TeopeMbl Beliepiitpacca 0 HENpepbIBHBIX HA OTPE3Ke
¢dyukuusax. [IpousBoaHas QyHKIUHN B TOUKE, KacaTelabHas K TpaduKy (yHKIIUH, TPOU3BOAHAS
(yHKIMH, TPOM3BOAHBIE BBICIIMX MOPAAKOB, aupdepenuman ¢yHkunu. beckoHeuHO
yObIBaromiasi reomerpuueckas mporpeccus. [lepBooOpas3Has, HEONpEAeNeHHBIH U
OIPEEICHHBIN UHTETpal

1.8.

[loHsATHS ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS U HEPaBEHCTBA, YPaBHEHUE,
SIBJISIFOLIIEECS] CIEACTBUEM JIPYTOTO YPaBHEHUs, YPABHEHUs, PABHOCUJIbHBIE HA MHOXKECTBE,
[paBHOCUJIbHBIE ITPE00pa30BaHus ypaBHEHUH.

MeToabl pelieHuss ypaBHEHUH (IIpHBEJeHHE K BUJAY «IPOM3BEIEHHE PAaBHO HYIIO» WU
«(JaCTHOE PABHO HYJIIO», 3aMEHA IePEMEHHBIX ).

Meton HWHTCPBAJIOB JIA pCHICHUS HCPABCHCTB.




MHorounes, KOpeHb MHOrO4JIeHa, Teopema besy, Teopema Buera i1 ypaBHEHUH CTEIIEHU
BbILIIE BTOpOH. HepaBeHCTBa MEX Iy CPEJHUMU CTEIIEHHBIMU.

Ymems

2.1

OnepupoBaTh YMCIOBHIMH MHOXKECTBAMHU IpPH pelieHHH 3ahad. Mcmoiab30BaTh OCHOBHBIE
MOHATHSI TEOPUU JEIUMOCTH TMpH peleHuu 3anad. [IpuMeHATh TeoMeTpUyecKyro
MHTEPIPETAIIMIO HATYpPalbHbBIX, IEJbIX, pPAlHOHAIbHBIX U JCHCTBUTEIBHBIX YHCEIL.
BbINOMHATE OKPYTJIEHUE PAlMOHAIBHBIX U UPPALMOHATIBHBIX YHCEN C 3a/1aHHOM TOYHOCTBIO.
CpaBHUBATh JICHCTBUTENBHBIE YHUCIIA Pa3HBIMU CHOCOOaMU. YTOPSIOYMBATH YHCIIA,
3alMCaHHbIE B BHJAC OOBIKHOBEHHOW U JECATUYHOW JpoOW, dWcla, 3amUCaHHBIC C
MCIIOJIb30BAaHUEM aprU(PMETHUECKOTO KBAJPATHOTO KOPHS, KOpPHEHW crerneHu Oombine 2.
BBITIOMHATE BBIYUCICHHS W MPeoOpa3oBaHUs BBIPAKCHHMA, COACPIKANIUX JICHCTBUTEIBHBIC
yKciia, B TOM 4YHCIe KOPHHU HaTypajbHBIX CTeNeHeld. BBINOMHATh TOXKIECTBEHHbIE
MpeoOpa3oBaHUs TPUTOHOMETPUUECKUX, JTOTaPU(PMUUECKHUX, CTETICHHbBIX, UPPAIIMOHATBHBIX
BBIPAYKCHUIA.

2.2

[IpMEHSTH YCIOBHYIO BEPOSITHOCTh U MOJIHYIO BEPOATHOCTb B pellieHUH 3ajad. [IpumeHsTs
MOHATUSI KOMOMHATOPUKH TIpH pereHnn 3anad. [IpumensaTs noustus teopun rpados (rpad,
BepIIMHA, peOpo, CTETeHb BEPIIMHBL, MyTh B Tpade) mpu pemeHuu 3agad. OCyIecTBIsITh
nyTH 1o pedpam, o6xoasl pedep u BepiinH rpada. [IpumeHsTr METON MaTeMaTHYeCKON
uHAyKIuu. [Ipumensts npuHnun Jupuxie npu pemieHuu 3aau.

2.3

Onpenensats 3HayeHHE (GYHKIMM IO 3HAYEHHUIO apryMeHTa HpU Pa3IMYHBIX Clocodax
3agaHus GpyHkuuu. Haxoauts no rpaguky ¢GyHKIMNM HauOObIINE U HAMMEHBIINE 3HAUCHMSL.
Ctpoutb 3cku3 rpapuka (QyHKIUH, YIAOBIECTBOPAIOLICH NpPUBEACHHOMY HAOOpy yCIOBHMH
(TpOMEXXYTKM BO3pacTaHus/yObIBaHUS, 3HAu€HHE (QYHKIMH B 33JaHHOHW TOYKE, TOYKHU
HSKCTPEMYMOB, aCUMIOTOTHI, HYJIM (YHKUIUU U T.1.). CpouTh rpaduk creneHHOW pyHKIUHU U
MPUMEHSTh €€ CBOWCTBA MpH pelieHuH 3anad. CTpouth rpaguk mnoxkaszarenbHON (QyHKIHNH,
DKCIIOHEHTHl M MPUMEHSTh WX CBOWCTBA MNpu pemeHun 3anad. CTpouTh Trpadux
nmorapupmuueckass (yHKLIHS U TPUMEHSTh €€ CBOMCTBAa INpH pemeHuH 3anad. CTpouThb
rpaduK TPUTOHOMETPUUECKUX U 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMNA U IPUMEHSTh UX
CBOWCTBA MNpH pelieHuu 3aaad. [IpuMeHsATh Npu pemieHuu 3ajad CBOMcTBa (yHKIMHA
(4E€THOCTb, MEPHUOAUYHOCTD, OIPAaHUUEHHOCTH). OCYIIECTBIATh NMpeodpazoBaHus rpaduKoB
¢yHkuuid. IlpuMeHsATh mpHU pelieHuH 3ajad CBOMCTBa M NpPU3HAKU apudMeTHUecKo u
TEOMETPUYECKON Mporpeccuid. Pemars ypaBHEHHS M CHCTEMBI YPaBHEHHU, HCIOJb3Ys
cBoiicTBa (QYyHKIMH M uX rpaduxoB. IIpUMeHATH acHMITOTHI MNpHU pEHICHUH 3a/ad.
[IpumeHsTh MeToNbl pelieHus AudQepeHIuanbHbIX ypaBHEHUH IEpBOTO U BTOPOTO
MOPSAIKOB

2.4

3azaBaTh MHOXECTBA IMEPEUYMCIEHUEM U XapaKTEpUCTHUYECKUM CBOWCTBOM. lIpoBepsTs
MPUHAIIICKHOCTD 3JIeMeHTa MHOXKecTBY. HaxouTh nepeceuenue u 00beIMHEHNE MHOXKECTB,
B TOM YHCJIE TPEJICTaBICHHBIX I'padMuecKd Ha YHUCIOBOW NPSAMOM M Ha KOOPAMHATHOU
rmiockocTd. IIpoBomUTH JOKa3aTeNbHbIE PpacCyXKIeHHUS i O0OOCHOBAHMS HCTUHHOCTHU
yTBepkaeHuil. [loHnmare CyTh KOCBEHHOro Joka3aTenbcTBa. OnepupoBaTh MOHATUSMU
CUETHOTO M HECYETHOr0 MHOXKeCTBa. [IpuMEHSATh MeTOoJ] MaTeMaTH4eCKOW HMHIYKIMH JUIs]
MIPOBEJICHUS PACCYKIECHUIN U TOKA3aTEIbCTB.

2.5

V3BnekaTh, MHTEPIPETUPOBATh W IMPEoOpa3oOBbIBATH HH(OPMAIMIO O T'€OMETPHUECKUX
(durypax, mpeacTaBIeHHYI0 Ha uepTexkax. llpumensts Teopemy Paneca U Teopemy O

MPOMOPIHUOHATIBHBIX  OTPE3KaX IMpU PCIICHHUMU 3a4ad. XapaKTepI/BOBaTB B3aHMHOC




[PAcCIIOJIOKEHUE TMIPSIMOM M OKPYXKHOCTH, IBYX OKpYXKHOCTeH;. IlpumeHsaTs Tteopemy
[Tudaropa, popmyIsl IUIOMAIN, 00beMa IPU PEIICHUH 331a4. BEIUUCIATh XapaKTepUCTUKU
KoMOUHaIMi GUryp (OKpy>KHOCTEH W MHOTOYTOJIbHUKOB), BBIYHMCIISTH PACCTOSHUS MEXITY
¢burypamu, NpPUMEHATh TPUTOHOMETpUYecKre (opmyibl Uit BeIYHMCICHUN. [IpoBOIHUTH
BBIYHCIICHUSI HAa OCHOBE PaBHOBEIMKOCTH M PAaBHOCOCTABICHHOCTH. Bilazers mpuemamu
MOCTPOCHMsI (PUIYP C UCHOIB30BAHUEM JIBKEHUH U IipeoOpa3oBaHuil monodus. Ilpumensrs
FCOMETPUUYECKAE MeCTa TOYEK B MPOCTPAHCTBE M peuieHus 3axad. lIpumeHsars
FCOMETPUUYECKAE IOHATHS IpU PEIICHUM 3aJad M IMPOBEACHUM MaTeMaTHYECKHX
paccyxxaeanii. QopMyIHpOBaTh ONPEIEICHUS TEOMETPHUECKUX (PUTYP, BBIIBUTATh TUIIOTE3b]
0 HOBBIX CBOIMCTBAX M MPHU3HAKaX Fr€OMETPUIECKUX (PUTYDP 1 000CHOBBIBATH WIIM OIIPOBEPTaTh
1X, 000011aTh MM KOHKPETU3UPOBATh PE3yJIbTaThl Ha HOBBIX Kilaccax ¢uryp. Pemars 3agaun
Ha HAaXOXKICHHE I'€OMETPUYECKUX BEIMYMH. JlenaTrh (BBIHOCHBIE) IIJIOCKHE YEPTEXKU M3
[PUCYHKOB 00bE€MHBIX (PUTYDP, CTPOUTH CEYEHHUSI MHOTOIPAaHHUKOB. BBINONIHATE AeHCTBUS HaJ|
BEKTOpaMH (CJIO’)K€HHE, BBIYMTAHUE, YMHOXXEHHE HA YHUCIO), BBIYUCIATH CKaISIPHOE
[IPOU3BEICHUE, ONPEIEIATh B IPOCTEHIINX CIy4yasX yrojl MEXIy BEKTOpPaMH, BBINOIHATH
pa3IoKEHUE BEKTOpa Ha COCTABIIAIOLIME, MPUMEHATh IMOJIy4YEeHHbIE 3HaHHS B (U3MKe,
[0JIb30BaThCsl  (POPMYJION BBIUMCIIEHUS PACCTOSIHUA MEXIY TOYKAMU I10 M3BECTHBIM
KOOpAWHATaM, UCIIOJIb30BaTh YpaBHEHUS (PUTYD [T pemieHns 3a1ad. [[puMeHaTs BEeKTOpHI U]
KOOPAMHATHI U1 PELICHNs TEOMETPUYECKHX 3a/1a4 HAa BBIYMCIICHHUE JUIMH, YTJIOB. ONMCHIBATH,
B3aMMHOE PACIOJIOKEHHUE IIPSIMBIX U IUIOCKOCTEN B ITPOCTpaHCTBE. DOPMYIIMPOBATH CBOMCTBA
W npuszHaku ¢uryp. Bmanets pasHeiMu crnocoOamu 3anaHus npsmoil. Ilpumensars npy
PELICHNN 3a/ad M JOKa3aTeJbCTBE TEOPEM KOOPAMHATHO-BEKTOPHBIM MeToA. lIpuMeHsaThH
MHTErpaj Ui BEIYUCICHUSI 00BEMOB M TOBEPXHOCTEH Tl BPalLEHHsI, BBIYUCICHHS IIO0IIAH
cepuueckoro mnosca U obObemMa mapoBoro ciuos. IlpumensTs ¢opmyasl 00BEMOB
[IPSIMOYTOJIBHOTO NapaJlIeNICUIIEAa, IPU3MBl U TUpaMUABI, TeTpajdapa. Pemars 3agauu Ha
KOMOMHAIlMM MHOTOTPaHHMKOB W TeJ BpalieHus. lIpuMeHATh KOOpAMHATHO-BEKTOPHBIN
METO/ IIPU PEIICHUH 3aad.

2.6

CTpouTh MOJIENb pEUICHUs 3aJa4H, NPOBOIUTH IOKa3aTeNbHBIE paccykaeHus. Pemarpb
IOrMUYecKue 3ajaud  pa3HbIMH  crocobamu. [IpuMeHsATs MeTonabl (apudMeTHYECcKuil,
anreOpandeckuii, mnepeOOp BapuUaHTOB, TreoMeTpuyeckuid, rpaduueckuii). IlepeBoauTh
MHGpOpMAaINIO U3 OJHON (OPMBI 3alUCH B JIPYTYIO, UCIONIb3Ys TPU HEOOXOAUMOCTH CXEMBI,
TabIuIBl, TpadUKU, TUarpaMMBl.

2.7

[IpumeHsaTs MeTOBI TU((DHEePEeHIUATBHOTO U UHTErPaIbHOIO UCUUCIICHUS (M CCIIe10BaTh
(byHKIIMM Ha MOHOTOHHOCTh, HaXOAUTh HaWOOJIbIINE U HAUMEHbIIINE 3HAUCHUS
(byHKLMI, CTPOUTH rpadUKH C UCIIOIB30BAaHUEM alapaTa MaTeMaTHYeCKOTo aHaIN3a,
BBIUMCIISITH IJIONIAA U OOBEMBI Uepe3 ONpeIeICHHbIN HHTETpall).

BrInmoaHATh NpUOIMKEHHBIE BEIYUCICHUS (METOBI pElIeHUs] YPaBHEHUH, BEIYMCIICHUS
OIIPEAECIEHHOT0 NHTETpaa).

2.8

OmnpenensiTb TUII W BBHIOMpAaTh METOJ  pPELICHHS CTENEHHbBIX, [OKa3aTeJIbHbIX,
norapu(pMHUUECKUX, UPPALMOHATIBHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTB U UX|
cucteM. Pemate cUCTEMBbI JUHEHHBIX ypaBHEHUH. Pemiate ypaBHEHHs W HEPaBEHCTBA C
mapamerpamu. HMcmons3oBath rpaduyecKwii METOA Uil  MPUOIMKEHHOTO PEIICHHS
ypaBHEHMI U HepaBeHCTB. M300paxaTh Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOXECTBO
[pEIIeHN MPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHHUI U HepaBeHCTB. BhIMOIHATL 0TOOD

KOpHEH ypaBHEHUH WM pelleHui HepaBeHCTB. [IpuMeHsATh (yHKIHMOHAIBHO-TpapUUECcKue]




MPECTaBICHUS I PEIICHHs pa3IMYHbIX MaTeMaTHYeCKUX 3a1ad. PemaTs anredpandyeckue
YpaBHEHMS M HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMH ajureOpanveckuM U rpaduuyeckum
Meronamu. [IpoBOAMTH [OKa3aTEIILCTBO HEPABEHCTB, IIPUMEHATH HepaBeHCTBa Ko

byHsikoBckoro, bepHymu.

3 [Hcnosib30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHH S B IPAKTHYECKO 1esITeIbHOCTH 1
MOBCEeIHEBHOM KU3HH

3.1

UucnoBple MHOXKECTBA Ha KOOPAMHATHOM NPSAMOM M Ha KOOPAMHATHOW IIJIOCKOCTH IS
OIMCAHUS pealbHBIX IPOLIECCOB M SIBJICHUU. JlOKa3aTelbHBIE PACCyXICHUS B CUTYaLUsIX
[IOBCEJHEBHON >XKW3HM, IIPU DPELICHMHM 3a7ad W3 JAPYTHX IpeaMeToB. Meroasl 3amucy,
CPABHEHUS U OKPYIVICHMsI YUCIIOBBIX JAHHBIX PEaJIbHBIX BEJIMYUH C UCIIOIb30BAHUEM Pa3HBbIX|
CUCTEM U3MEPECHHS.

3.2

MeTO,Z[BI BBIYHUCICHUA U OHCHHBAHUA BCPOATHOCTHU COOBITHH B peanLHoﬁ JKHU3HU. MeTOI[BI
MpCaACTAaBJICHUA U O6pa6OTKI/I JaHHBIX. 3aKoH OOJIBIIMX YHCEN B COKOJIOTUH, CTPAaXOBaHUU,
BAPaBOOXpPAHCHHH, obecneueHny O€30aCHOCTH HACEIEHMS B IIpC?»B]bI‘{aI‘/'IHLIX CUTyallusIX.

3.3

Ornpenenary 1o rpadukaM W HMCIOJIb30BATh JJIsl PEUICHUs NPHUKJIAJAHBIX 3a7a4 CBOMCTBA
[PEATBHBIX MPOIIECCOB U 3aBUCUMOCTEH (HAaNOOJIbIIINE U HAMMEHBIIUE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHusi U yObIBaHUS (DYHKIIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOUKH
nepernba, mepuox W T.m.). MHTepmpeTupoBaTh CBOMCTBA B KOHTEKCTE KOHKPETHOM
MpakTU4Yeckord cutyauud. Onpenenstb mo rpadukaM XapaKTePUCTHUKU MEPHOINYECKHUX
MPOLIECCOB B MaTeMaTHKE, YJKOHOMHUKE, MY3bIKe, PaIMOCBSI3U U JIp. (aMIUIUTYZa, MEPUOJ U
T.I1.).

3.4

[IpuMEHATH TEOPETUKO-MHOKECTBEHHBIN SI3bIK U SA3bIK JIOTUKH IS ONIMCAHUS pealbHbIX
[IPOLIECCOB U BJICHUH, IPU PELIEHUH 3a]1a4 IPYTUX IPEeIMETHBIX o0nacTei

3.5.

CoCTaBJIATh MAaTEMaTHYECKHE MOZCIIN AJId PCIICHUA 3aaa4 IMPAKTUUCCKOro Xapakrepa

3.6.

M cmonp30BaTh MaTEMaTUIECKUE METOIbI IIpU pCHICHUHN MPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4

3.7.

HccnegoBaTh XapPaKTCPUCTUKHU ITPOLUCCCOB B MMPUKIIAAHBIX 3ala4aX U3 MAaTECMATHUKCE, (1)I/I3I/IKI/I,
XAMHHU, SDKOHOMUKH U JPYTUX MMPEAMETHBIX o0JracTei.

3.8.

CocTaBdTh W peliaTh ypaBHEHUS, HEPaBEHCTBA, WX CHUCTEMbl IpPHU pELIEHUU 3a/aad.
BbBINOMHATE OLIEHKY MPaBI0No00Us pe3yJIbTaTOB, MOJIYYaeMbIX MIPH PEIICHUH Pa3IMYHBIX
YPaBHEHUI, HEPABEHCTB M MX CUCTEM. PemaTe ypaBHEHUS M HEPABEHCTBA C ITApaMETpaMHu.
CocTaBiATh ypaBHEHUE, HEPABEHCTBO WJIM UX CUCTEMY, ONUCHIBAIOLINE PEATILHYIO CUTYAIIHIO|
WU TIPUKJIAJHYIO 3a7a4y, HHTEPIPETUPOBATh NOJIyYEHHBIE PE3YJIbTATHI.

CHUMBOJIBHBIN SI3BIK aJIreOphl, MPUEMBI BHIIIOTHEHUS TOXKIECTBEHHBIX IPe0o0pa3oBaHHii
BbIpR)XKEHUI, MOJIEIMPOBATh pealibHble CUTYallUU Ha 3bIKE alreOpbl, UCCIe0BaTh
MOCTPOSHHBIE MOJIENIH C MCIIOJIb30BaHUEM alrapara anreopbl, HHTEpIpPEeTHPOBAThH
[TOJTyYEHHBIN pe3yJIbTar.

Paznen 2. Onenka MeToau4ecKuX KOMIETeH UM

OneHka TOTOBHOCTM YYHUTeNs K BBIIOJHEHUIO OOOOLIEHHOW TpyAoBOH QyHKIMH A

«Hez[aromqecxaﬂ ACATCIIBHOCTD IO MPOCKTUPOBAHWUIO W PpCaln3allvun 06pa30}3aTean0r0 npomnecca B

00pa30BaTeNbHBIX OpPraHM3AIMAIX JOIIKOJIBHOTO, HAYaIhbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro

obmero oOpazoBanusi» (TpynoBas (yskius «OOydenue», «Pa3BuBaromias AESTEIBHOCTh) B YaCTH

BJIaACHUSA MECTOJUYCCKUMU KOMIIECTCHIIMAMHN B 4YaCTU METOAUYECCKUX KOMHeTeHHI/Iﬁ OCYHICCTBIIACTCA C

YUCeTOM Tpe6OBaHHﬁ K 3HaAHUAM U YMCHUAM YUUTCIIA MATCMATUKH, ONIPCIACIICHHBIX B HpO(I)eCCI/IOHaJIBHOM



CTaHJapTe TeJarora HauaabHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEHET0 O0IIero oOpa3oBaHMsl, a TAaKKe

TpaauIHii METOAMKH 00yueHHsI MaTemMaTuke (Tabnuua 3).

Ta6muua 3. IlepeueHs 3HAHUN ¥ YMEHUH, IPOBEPSIEMBIX IPH OLIEHKE METOMYECKUX KOMIIETEHIIUHA

YUYUTEICH.

Tpynosoe nerncraue

3Hauus

YMmenusa

1. OcyuiecTBieHue
npodeccnoHaTbEHOM
JIeSITEJIbHOCTH B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
(henepabHBIX
rOCYIapCTBEHHBIX
00pa3oBaTeIbHBIX
CTaHJapTOB JIOIIKOJILHOTO,
HAYaJILHOr'0 OOIIETO,
OCHOBHOI'0O 0011IETO,
CpeIHero o0IIero

1.1.1 Conepxanune ®PI'OC
COOTBETCTBYIOIIETO YPOBHS
0011ero 00pa3oBaHusi U OCHOBHOM
00111e00pa3oBaTEIHHOM
IIPOrpaMMBbI 110 MaTeMAaTHKE

1.1.2. Conepxanue npuMepHO
00pa3oBaTeNbHOI MPOrpaMMbl U
paboueit mporpamMmsI 1o
MaTeMaTHKE

1.2.1 OcyuiecTBisTh
IMOCTAHOBKY LIEJIEH U 3a1a4
y4eOHOT0 3aHATHUS C YIETOM
tpeboBanuit ®I'OC u
IPUMEPHON 00pa30BaATEIHHOM
IPOrpaMMBbI

1.2.2. IlnanupoBathb
JTOCTHXKEHHE 00pa30BaTEIbHBIX
pe3yJIbTaToOB B COOTBETCTBUH C
tpeboBanusimu OI'OC u
IPUMEPHOI 00pa30BaTEIbHOM
IPOrPaMMBI

2. [InanupoBanue u
MpoBeJIeHUE Y4eOHBIX
3aHATHI

2.1.1 CoBpeMEeHHBIE TEXHOJIOTUH,
(bopMBI U METOJIbI 00YUYECHHS
MaTeMaTHKe

2.1.2 TIleparoruuecku
000CHOBAaHHBIE (POPMBI U METO/IbI
00yueHus

2.1.3 Ilytu noctmxeHus
00pa30BaTeNbHBIX PE3yJIbTaTOB U
CHOCOOBI OLIEHKU PE3yJIbTaTOB
o0y4eHus

2.1.4 IIpennogaBaeMblii IPEAMET B
npejaenax TpedoBaHUM
(benepanbHBIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAaHIaPTOB U
OCHOBHOM 00111€00pa30oBaTeIbHOM
IPOTrpaMMbl, €ro HICTOPUU U MeCTa
B MUPOBOH KYJIbTYpE U HayKe

2.2.1 Ocy1iecTBIATH
IUTAHUPOBaHKE YIeOHOM
JIESATEIbHOCTH B COOTBETCTBUH
C LEJISIMU U 33J]a4aMH
00y4eHus1 MaTeMaTHUKe

2.2.2 KoHcTpyupoBath U
MIPOBOJIUTH YUCOHBIC 3aHITHS C
MCIIOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJIOTUH,
($hopM 1 METOZI0B 00yUIECHHUS
MaTeMaTHKe

3. Opranuzanus,
OCYIIECTBIIEHHE KOHTPOJIS U
OIICHKH YYEOHBIX
JNOCTH>KEHHH, TEKYIIUX U
UTOTOBBIX PE3yJIbTATOB
OCBOEHMSI OCHOBHOU
o0pa3oBaTenbHOI

IPOrpaMMbI 00YHaIOLITUMHCS

3.1.11IpuHIMBI, METOBI
WHCTPYMEHTBHI OIICHUBAHUS
00pa3oBaTeNbHBIX PE3yJIbTaTOB
00ydJaronmxcs

3.2.1 Peanmu3oBBIBaThH
[€1arOru4ecKoe OIEHNBAHUE
JeSITeIbHOCTH 00YyYaroIuXxcs 1
MPUMEHSITh HHCTPYMEHTapUi
00BEKTUBHON OLIEHKHU
00pa30BaTeNbHBIX PE3yJIbTATOB




4. ®opMUpOBaHNE HABBIKOB,
CBSI3aHHBIX C
MH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIMU

TCXHOJOI'AMU (L[anee —
HKT)

4.1.1 DnexkTpoHHbIE
o0pa3oBaTeNbHbIE PECYPCHI,
U(POBBIE CEPBUCHI M CPEIICTBA
00y4eHus1 MaTeMaTHKe

4.1.2 MeToIuKy UCIOIb30BaHUs
UKT B oOydyeHnn MaTemMaTHKe

4.2.1 BeiOupaTh 1 IPUMEHSTh
COBpPEMEHHBIE
o0pa3oBaTeNbHbIC TEXHOJIOTUU
(B Tom uncne UKT) u
METOJUKU 00yUEeHHUS
MaTeMaTuKe

4.2.2 Vcnonp30BaTh
Bo3moxxkaoct UKT ma
MOBBIIICHUST MOTHBAIIUN
00y4JaromuXxcs 1
VHIBUAYTH3AIIH 00yICHHUS

5. OcBoeHME U IPUMEHEHNE
MICUXOJIOr0-MEAArOrnYECKUX
TEXHOJIOTUH (B TOM UHKCIIe
WHKJTFO3UBHBIX ),
HEOOXOUMBIX ISt
aJipecHoi paboTsI C
Pa3IMYHBIMU
KOHTHHT'€HTAMH YYaIIUXCSI
(B TOM 4HCIIE C JETHMHU C

OB3)

5.1.1 CoBpeMeHHbIE NICUXOJIOTO-
MeJaroru4ecKrue U HHKIIFO3UBHBIC
TEXHOJIOTUU 00y4eHUs

5.1.2 Tlcuxomoro-
Mearorudeckue, BO3pacTHbIC U
WHBIC WHIUBUIYaTbHBIC
0COOEHHOCTH 00yYaroumxcs, B
ToM yucie obyuaromuxcs ¢ OB3
5.1.3 Ilegarornyeckre METOIUKH
Y TEXHOJIOTHH PabOTHI C
oOyuaromumucs ¢ OB3

5.2.1 AnexkBaTHO IPUMEHSITH
CreLMaIbHbIe TEXHOJOTHH U
METO/1bl, TO3BOJISAIOIINE
IPOBOJIUTH KOPPEKIIMOHHO-
pa3BUBAIOILYIO paboTy

5.2.2 YuuteiBaTh 0COOEHHOCTHU
B3aUMOJICUCTBUSA C
oOyuaromumucs ¢ OB3 npu
OpraHu3anu y4eOHOro
npoiiecca




