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HosicHuTeabHASA 3aNMCKa
PaGouas mporpamma mo anredpe mns 10-11 xmacca (kypea, ypoBHS 00y4ueHUs1) COCTaBJICHA HA OCHOBE CIEAYIONUX HOPMATHBHO-TIPABOBBIX U

HHCTPYKTUBHO-METOAUYCCKUX JOKYMCHTOB!:

@enepanbublil 3akoH 0T 29.12.2012 r. Ne 273-D3 «O06 ob6pa3oBanuu B Poccuiickoit dexepannny;

®DenepalibHbIIl KOMIIOHEHT IOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAaPTOB OCHOBHOT'O OOIIETO U CpelHero (IOJIHOT0) olmiero oopa3oBaHus,
yTBEpKJICHHOTO TprKazoM MunobOpazoBanus PD ot 5 mapra 2004 r. Ne 1089 (st ocHOBHO# mIKOJIBI 9 KJacc U crapmieii mkoJabl 9-11
KJ1ace);

[TpumepHas mporpamma no yueOHOMY NMpeAMETY «aiaredpa»

Anrebpa n Havana ananuza. COopHHK padounx mporpamm. 10-11 kmaccel: yue0. mocobue ayisa yuurtesnei oomeoopa3oBat. opranuzanmii / T. A.
BypmuctpoBa. — M. :IIpocsemenue, 2016. — 128 c.

I'eomerpus. Coopauk padounx mporpamm. 10-11 kmaccsl: y4ue6. mocodue mis yaureneit oomeodpa3zosar. opranusanuii / T. A. Bypmuctposa.
— M. :Ilpocemenue, 2015. — 143 c.

[Ipuka3z MwunucrepctBa npocsenieHus Poccuiickoit @enepanuu Ne 632 ot 22

HOs10pst 2019 r. "O BHecenuu W3MEHEHHH B (efepanbHbI MepeueHb Y4eOHHMKOB, PEKOMEHJOBAHHBIX K HCIOJB30BAHUIO MPH peaTu3aluu
MMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTALUIO0 00pa30BaTeIbHBIX MPOTrPaMM HA4aJIbHOTO OOIIETr0, OCHOBHOT'O OOIIEro, CpEeHEr0 00pa3oBaHMs,
chopMupoBaHHBII npukazoM MuHucTepcTBa npocsemieHus: Poccuiickoii @enepanuu ot 28 nexkadpst 2018 r. No 345 "

Ycra MBOY COII Ne 72 r. XabapoBcka;

[Tonmoxxenue o Paboueit mporpamme mo yueOHOMY mpeaMeTy (Kypcey) nenarora, ocymectsistoniero peanuszanuo @I'OC OOIT MBOY COII Ne
72 1. XabapoBcka

VYueOnsbiit mman MBOY COIII Ne 72 r. XabapoBcka Ha y4eOHBbIH 1o

["onoBoit kaneHnapHblil TpaduK Ha y4eOHBIH ro.

Iein u 3apa4u Kypca

B cootBeTcTBUM C HpHHHTOﬁ KOHHGHHHCﬁ Pa3BUTHUA MATECMATHYCECKOT'O 06p330BaHI/IH B Poccuiickon CDC,Z[CpaLII/II/I, MAaTEMATHYCCKOC

O6p2130BaHI/IC pemacT, B 4aCTHOCTH, CIICAYIOIINEC KIIIOYCBBIC 3a/Ja4Yu:

- «IPEAOCTABIATL KaXKIOMY 06yqafomeMyC${ BO3MOXHOCTb JOCTHIKCHUS YPOBHA MATCMATHYCCKUX 3HaHI/II71, HCO6XOZ[I/IMOFO JJIA

NaNTbHENIIIeH YCIIeTHOM )KU3HU B 00IIIECTBEY;

- «o0ecrneunBaTh HCO6XOI(I/IMOC CTPAHC YHCJIO BBIITYCKHHUKOB, MAaTCMATHUYCCKAA IMOATOTOBKA KOTOPBIX AOCTATOYHA IS MPOAOJIKCHUA

oOpa3oBaHMsl B pa3jIMYHBIX HAMpaBIECHUAX U JUIA TPAKTUYECKOM J[eATeNbHOCTH, BKJIOYAs NPENoJaBaHHE MaTeMaTUKH, MaTeMaTH4eCKHe
ucclieIoBaHusl, paboTy B chepe HHPOPMALMOHHBIX TEXHOJIOTHHA U JIp.»;

— «B OCHOBHOM OOWIEM U cpellHeM oO0IIeM 00pa30BaHUU HEOOXOJMMO MPETyCMOTPETh MOATOTOBKY OOYYaIOIIUXCSl B COOTBETCTBUU C MX

3arpocamMu K YpOBHIO ITIOATOTOBKHU B C(I)epe MATEMaTH4CCKOI'o 06pa3OBaHI/I}I».



CoOTBETCTBEHHO, BBIJCIISAIOTCS TPH HANIPABICHUS TPEOOBAaHMH K pe3yabTaTaM MaTeMaTHYeCKOro 00pa3oBaHMs:

1) HPaKTUKO-OPUEHTUPOBAHHOE MaTeMaTHUeCKoe 00pa3oBaHue (MaTeMaThKa JJIs XKH3HH);
2) MaTeMaTHKa JUIsl KCIIOJIB30BaHUA B IpOodeccu;
3) TBOPYECKOE HAIlpaBICHHE, Ha KOTOPOE HaIleJeHbl Te OoO0ydJaroluecs, KOTOpbIe IUIAHUPYIOT 3aHMMAThCs TBOPYECKOW U

HCCIIEI0BATEIBCKONW PaboTOM B 001aCTH MaTeMAaTUKU, (PU3UKH, SKOHOMHUKHU M JPYTUX 0071aCTAX.

DTH HaMpaBIICHUS PEATU3YIOTCS B JIBYX OJ0KaxX TpeOOBaHUil K pe3ysibTaTaM MaTeMaTHIeCKOro 00pa30BaHHs.

Ha 6a3oBoM ypoBHe:

- Beimyckauk Hayumutesi B 10-11-M kiaccax: Jjsi MCIOJB30BAHUS B MMOBCEAHEBHON XHM3HU U OOECIIEYCHUS BO3MOXKHOCTH YCIEUIHOTO
IMPOAOJIKCHU A 06pa3OBaHI/I$I o CuCUAJIbHOCTAM, HEC CBA3aHHBIM C NPUKIIAJHBIM UCIIOJIB30BAHUCM MATCMATUKH.

- BbINyCKHUK MOJIYYHUT BO3MOKHOCTH Hay4duThesi B 10-11-M kiaccax: Jisi pa3sBUTHS MBIIUICHHS, MCIIOJIb30BaHKS B TOBCEIHEBHOM
JKU3HH U o0ecredeHus BO3MOKHOCTH YCIICIIHOT'0 MPOAOJIKCHUA O6pa3OBaHI/I$I o CriCcuuaJlbHOCTAM, HC CBA3AHHBIM C IMPUKIAJHBIM HCIIOJIB30BAHHUEM
MaTeMaTHKH.

Ha yrny6ienHoM ypoBHe:

— Bemyckauk Hayuntess B 10-11-m kmaccax: mjisl yCHEIIHOTO TPOJOJDKEHHST OOpa3oBaHUs IO CIIEHUAIBHOCTSAM, CBS3aHHBIM C
IPUKIIQJHBIM UCIIOJIb30BAHUEM MAaTEMAaTUKH.

— BEITyCKHUK MOJYYUT BO3MO:KHOCTH HayunThes B 10-11-m kmaccax: mis obecriedeHUsT BO3ZMOXKHOCTH YCIEIIHOTO MPOIOJKECHUS
00pa3oBaHMs MO CHELUATBHOCTSAM, CBA3aHHBIM C OCYILECTBICHMEM HAayYHOU U UCCIIEA0BATEIBCKON IEATEIbHOCTH B 00IaCTH MaTeMaTUKH U CMEXHBIX
HayK.

B cootBercTBuM ¢ DenepanbHbM 3akoHOM «O0 o6pazoBanuu B POy (ct. 12 1. 7) opranusanuu, OCyeCTBISIIOINE 00pa30BaTeIbHYIO
NEATeNbHOCTb, PEATU3YIOT 3TU TPeOOBaHMs B 00pPa30BaTEIbHOM IIPOLIECCE C YUETOM HACTOSILEH TPUMEPHON OCHOBHOM 00pa30BaTeIbHOM POrpPaMMBbl
KaK Ha OCHOBE y4eOHO-METOJMUECKUX KOMIUIEKTOB COOTBETCTBYIOILEI0 YPOBHS, BXOAAUMX B DenepanbHblil epeueHb MUHUCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoit denepannu, Tak ¥ ¢ BO3MOXHBIM UCIIOJIb30BaHNEM MHBIX HCTOUHUKOB yuyeOHON nH(popMaluu (yaeOHO-METOJUUECKHE [T0CO0us,
oOpa3oBaTenbHbIE MOPTAJIbI U CAUTHI U Ap.)

[{enu ocBoeHHUs MPOrpaMMbl 0a30BOTO YPOBHSI — 00ecrieueHre BO3MOKHOCTH UCIIOJIb30BAHUS MaTeMaTHUECKUX 3HAHUN U YMEHUH B
MOBCEIHEBHOM KU3HU U BO3MOXKHOCTH YCIIELIHOTO MPOJODKEHUS 00pa30BaHUs MO CHEIUATbHOCTSIM, HE CBA3aHHBIM C MPUKIJIAHBIM HCIIOJIb30BaHUEM
MaTeMaTHKU. BHYTpH 3TOro ypoBHs BBIIENSIOTCA ABE PA3INYHbIE IPOIPAMMBL: KOMNEHCupylowas 6a306as U OCHOBHAA 6A3064asl.

Komnencupyromas 6a3oBas mporpaMmma Co€p>KUT pacIMpPeHHbINH OJIOK MOBTOPEHUS U MIpeJHa3HaueHa /Ui TeX, KTO M0 pa3IMyHbIM MPUYUHAM
[10CJIe OKOHYaHHSI OCHOBHOM IIKOJIBI HE UMEET JOCTaTOYHOM MOATOTOBKH JUIsl YCIEIIHOTO OCBOEHUS Pa3/IeioB aareOpbl M Hayal MaTeMaTHYeCKOT 0
aHaJIN3a, FTeOMETPUH, CTATUCTUKU U TEOPUU BEPOSTHOCTEN IO porpaMMe cpesiHelt (IoHoi) 0011e00pa3oBaTeabHOM IIKOJIBI.

[TporpamMma o MaTemaTHKe Ha 0a30BOM YPOBHE Ipe/lHa3HaueHa JUIsl 00y4aroMXCcsl CpeIHEN MIKOJIbI, HE CIIBITHIBABUIINX CEPbE3HBIX
3aTpyAHEHUH Ha MPEeAbIIYIIEr0 YPOBHS 00yUEeHHUS.



OO6yuatomiuecs, OCyIIeCTBISAIONINE 00ydeHne Ha 6a30BOM YPOBHE, JOJKHBI OCBOUTH 001 MaTeMAaTHYECKUE YMEHHSI, HEOOXOIUMBIE /TSt
’KHM3HU B COBPEMEHHOM OOLIECTBE; BMECTE C TEM OHU IOJIy4alOT BO3MOKHOCTb U3YUUTh IIPEIMET IIy0xke, C TeM UYTOOBI B AajbHEHIIEM ITPU
HE00XOAMMOCTH M3y4aTh MaTEMaTHKY JJIsl TPO(PECCHOHATHHOTO IIPUMEHEHUS.

[Tpu n3yueHnn MaTeMaTHKU Ha yrilyOJI€HHOM YpOHE IPEAbABISAIOTCS TpeOOBAHUS, COOTBETCTBYIOIINE HANPABJICHUIO «MaTeMaTHKa JUIs
poeCCUOHATILHOMN IEATEIFHOCTHY; BMECTE C TEM BBIITYCKHHK MOJIy4aeT BO3MOKHOCTh H3yYHTh MAaTEMAaTUKY Ha TOpa3io 0ojee BEBICOKOM YPOBHE, UTO
co3zacT (PyHIaMEHT AJIs JalbHENIIEro Cephe3HOro N3y4eHHsl MaTEMAaTUKU B BY3e€.

IIpuMepHBbIe IPOrpaMMBI COJIEPKAT CPABHUTEIIBHO HOBBIM I POCCUMCKON LIKOJIBI pasniell «BepoaTHoCTh u ctatuctuka». K atomy paszneny
OTHOCATCS TaK)K€ CBEJICHUS U3 JJOTMKH, KOMOMHATOPUKH U TEOPUU IrpadoB, 3HAUUTEIHHO BapbUPYIOIIHUECS B 3aBUCUMOCTH OT THIIa IPOTPaMMBI.

Bo Bcex mpuMepHBIX porpammax 00JIbII0e BHUMAaHUE YACISIETCS MPAaKTUKO-OPUEHTHPOBAHHBIM 3a1auaM. OIHa U3 OCHOBHBIX 11€JIeH, KOTOPYIO
pa3paboOTYMKK CTaBHIIM Mepel COO0M, — cO3aaTh IPUMEPHBIE IPOrPaMMBI, I/I€ €CTh MECTO IPUMEHEHUI0 MAaTEMaTUYECKUX 3HAaHUH B XKHU3HU.

[Tpu n3yyeHun MaTeMaTHUKU O0JIbIIOE BHUMAHUE YIEISETCS pa3BUTUIO KOMMYHUKAaTUBHBIX YMEHUH ((hopMynupoBaTh, apryMEHTHPOBATh U
KPUTHUKOBATh), (GOPMUPOBAHUIO OCHOB JIOTUYECKOTO MBIIUIEHUS B YaCTH IPOBEPKH UCTUHHOCTHU U JIOKHOCTH YTBEP)KICHHUH, TIOCTPOCHUS IPUMEPOB U
KOHTPIPUMEPOB, LIENOYEK YTBEPKIACHUH, (HOPMYITUPOBKU OTPULIAHHIH, @ TAKKE HEOOXOAMMBIX M JOCTATOYHBIX YCIOBHUH. B 3aBHCHMOCTH OT ypOBHS
IIporpamMMsbl OOJIbIIIE MJIM MEHbIIIE BHUMAHUS yIENSIeTCsl YMEHHIO paboTaTh MO alrOPUTMY, METO/IaM ITOMCKA aJIrOpPUTMa U ONPEIeIICHUIO TPAHUIL
MPUMEHUMOCTH alropuT™MOB. TpeboBanus, chopMynupoBaHHbIE B paszjeie «I eoMeTpusi», B O0JIbIICH CTETIEHH OTHOCSATCS K Pa3BUTHIO
IIPOCTPAHCTBEHHBIX MPEJICTABICHUM U TpapUUECKIX METOI0B, YeM K (JOPMATILHOMY ONHUCAHUIO CTEPEOMETPUUYECKUX (DAKTOB.

Menmn:
® OBIAJCHHE CHCTEMON MaTeMaTHYeCKUX 3HAHMA M yMEHUU, HEOOXOIMMBIX AJisi MPUMEHEHHsS B TMPAKTUYECKOW AEATEIbHOCTH, W3YYCHUS
CMCXKHBIX NUCHUIIINH, HpOI[OJDKeHI/Iﬂ O6pa3OBaHI/Iﬂ;
® UHTEIUIEKTyaJlbHOE pa3BUTHE, (DOpPMHpPOBaAHME KA4eCTB JHMYHOCTH, HEOOXOJUMBIX UEIOBEKY MJis TOJHOIIEHHON >XW3HU B COBPEMEHHOM
o0I1IecTBe, CBOMCTBEHHBIX MaTeMaTHUYECKON AESITENbHOCTH: SCHOCTH U TOYHOCTU MBICIIH, KPUTHUYHOCTH MBIIIJICHUS, UHTYUIIUH, JTOTHYECKOTO
MBIIIICHUS, JIEMEHTOB AITOPUTMHUYECKON KYJIBTYPhI, CIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;
e (dopMUpOBaHUE MIPEICTABICHUI 00 UIIEAX M METO/JaX MAaTeMAaTHKH KaK YHHUBEPCAJIbHOTO S3bIKa HAYKHW U TEXHUKH, CPEICTBA MOJEITHUPOBAHUS
SIBJIEHUM U IIPOLIECCOB;
® TIOBBICUTH OOUIEKYJIbTYpPHBIM YPOBEHb WU 3aBEpIIUTh (OPMUPOBAHME LIEJTOCTHOM CHCTEMBl MAaTE€MaTHMUECKHUX 3HAHUN KaK OCHOBBI JII0OOM
npodeccnoHaNbHOM e TENLHOCTH, HE CBA3aHHOM HETTOCPECTBEHHO C MATEMAaTHUKOM.
3agaum:
®  pPa3BHUBATh IPEJCTABICHUE O YNCIE U POJIH BBIUNCICHUHN B YEJIOBEUECKON MTPAKTHUKE;
L4 q)OpMI/IPOBaTB HpaKTI/I‘IeCKI/Ie HAaBBIKU BBIITOJIHCHUS yCTHLIX, IINUCbMCHHBIX, I/IHCTp}IMeHTaJ'II)HI)IX BBIHHCHGHHﬁ, paSBI/ITB BI)I‘—II/ICJ'II/ITCJ'IBHYIO

KylnbTypy,



e (opMupOBaTh HaBBIKM OBIIAJICHUS CHUMBOJMYECKUM SI3BIKOM aireOphl, BeIpadOTaTh (popManbHO-ONEpAaTUBHBIC aIreOpandyecKue YMEHHUs U
HAYYUTHCS IPUMEHATH UX K PEIICHHIO 33/1aY;

L4 Ppa3BUBATh NPOCTPAHCTBCHHLIC MMPCACTABJICHUA U I/I306p8,3PITCJIbHLIe YMCHUA,

L4 (bOpMI/IpOBaTB MMPEACTABIICHUA O CTATUCTHYCCKUX 3aKOHOMEPHOCTAX B p€aJIbHOM MUPE U O PA3JIMYHBIX crnocodax ux HU3YUYCHUA,
L4 (bOpMI/IpOBaTB HAaY4YHO-TCOPETUYCCKOC MBIIIJICHUEC INKOJbHUKOB,

®  pa3BUBATh JOIMUYECKOE MBIIUICHHE U PEYb — YMEHHUS JIOTUYECKH 000CHOBATH CYXKACHUS, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI.

O0mas xapakTepucTuKa Kypca

Maremartnueckoe 00pa3oBaHHE UIPACT BaXKHYIO POJb U B MPAKTHYECKOM, U B TyXOBHOHM XH3HM oOmiecTBa. [IpakTudeckas cTopoHa CBsi3aHa C
CO3JJaHMEM U TPUMEHCHHEM HHCTPYMEHTApusi, HEOOXOIMMOTO UYEJIIOBEKY B €ro MpPOJYKTUBHOM JEATEIbHOCTH, IyXOBHas CTOpDOHa — C
MHTEIJUICKTYaJIbHBIM PAa3BUTHEM YellOBEeKa, (HOPMUPOBAHHEM XapakTepa U 00IIel KyabTypHl.

bes KOHKPCTHBIX 3HAHUHA 110 MaTeMaTHKE 3aTPyAHCHO IMOHUMAHHWEC IMPUHIUIIOB YCTPOﬁCTBa Hn HCIIOJIB30BaHUA COBpeMeHHOﬁ TCXHHUKU,
BOCIIPUSTHE WM HMHTEPIPETAlUsi pa3zHOOOpa3sHOM CONMAIbHOM, IKOHOMHUYECKOH, MOJUTHYECKOH HHGpopManmy, ManodpQeKTHBHA MOBCEIHEBHAS
IMpaKTUUICCKaA ACATCILHOCTD. Ka)KI[OMy YCJIOBCKY B CBOCH XKU3HHU MIPUXOAUTCS BBIIIOJIHATDH pvaéTm, quTaTth I/IH(l)OpMaIII/IIO, MMpEaACTaBJICHHYIO B BHJC
TalaML, TuarpamMmm, rpad)uKoB, HOHMMAaTh BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHIA, COCTABIISATH HECIIOKHBIE AITOPUTMBI.

N3yuenne naHHOro Kypca 3aBepuiaeT (opMUpOBaHHE IIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK M OpHEHTAlMil ydaluxcs B OTHOLICHHUHU
MaTeMaTHYeCKUX 3HaHUH W MpoOiieM MX HMCIOJb30BaHUS B paMKax cpeaHero oobmiero oOpasoBanus. Kypc cnmocoOcTByeT (popMupOBaHHIO YMEHHUs
BUJIETh M MOHHMMAaTh UX 3HAYMMOCTb JJIS KaXKIOrO YeJIOBeKa HE3aBUCUMO OT €ro NpogecCHOHATIbHOM NEATeNbHOCTH; YMEHHUS paszianyaTh (akThl U
OIICHKH, CPAaBHUBATH OLICHOYHBIC BBIBOALI, BUACTH UX CBA3b C KPUTCPUAMU OLICHOK U CBA3b KPUTCPHUEB C OHpC}IeHéHHOﬁ CUCTEMOH HeHHOCTeﬁ.

be3 6a30Boii MaTeMaTH4ecKOW MOATOTOBKM HEBO3MOXKHA IIOCTAHOBKA 0Opa30BaHMS COBPEMEHHOTO 4elloBEeKa. B IIKosie MaremaTuka CIIy>KHUT
OIMOPHBIM NPEAMETOM JIA U3YUCHUSA CMCKHBIX AUCHUIIIINH. Peanpnoit H€O6XO)II/IMOCTI)IO B Hallki AHU CTAHOBUTCSA HEIIPCPLIBHOC 06pa3013aH1/Ie, qTo
TpeOyeT MoIHOLEeHHON 6a30Boi 0011e00pa30BaTeIbLHON MOATOTOBKY, B TOM YHCIIE U 110 ajireOpe U HayajlaM MaTeMaTHYeCKOTO aHau3a.

JUisl J)KU3HU B COBPEMEHHOM OOILECTBE BaKHBIM SBIsETCS (HOPMUPOBAHME MATEMaTHUYECKOTo CTHIIA MblUIeHHs. OOBEKThl MaTeMaTHYeCKHX
YMO3aKJIIOUeHUH W MpaBHUja MX KOHCTPYMPOBAHHUS BCKPBIBAIOT MEXAaHU3M JIOTHUECKUX IOCTPOEHUH, BBIpAOATHIBAIOT yMEHUS (HOPMYIHPOBATH,
00OCHOBBIBaTh M JIOKA3bIBaTh CYXKICHHSA, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIEHHEe. MaTemaTuke NPUHAUIeKHUT Beaylias pojib B
(GOpMHPOBAHNHN ATTOPUTMHUUYECKOTO MBIIIJICHNS, BOCIUTAaHUN YMEHUH IeiCTBOBATh MO 33JaHHOMY IrOpUTMY. B Xoze pemienus 3a1au — OCHOBHOM
yqe6H01‘/'I ACATCIIBHOCTH HAa YPOKaX MAaTCMAaTUKH — PA3BUBAIOTCS TBOPUYCCKAsA U MPpUKIIaaHass CTOPOHBI MBIIIJICHH .



OOyuenne MaTeMaTHKE AaE€T BO3MOKHOCTh Pa3BUBATh Yy yUalllUXCsl TOYHYIO, TAKOHUYHYIO U HH()OPMATUBHYIO peyub, YMEHUE OTOMpaTh Hanbosee
MOJIXOJISIINE SI3bIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE, Ipad)uuecKue) CpecTBa, T. €. COCOOCTBYET (POPMHUPOBAHUIO KOMMYHUKATUBHOUM KYJIbTYpHI, B
TOM YMCJIE — YMEHHIO SICHO, JJOTHYHO, TOYHO M IOCJIEAOBATEIbHO M3JIaraTh CBOK TOUKY 3PEHUS, UCIOJIb30BaTh SI3bIKOBBIE CPEACTBA, aJCKBATHbIC
obcyxaaemMoii mpoodiieme.

JlanbHeiiee pa3BuTHE MPUOOPETYT M TO3HABATENbHBIC NEHCTBHUS. Ydaluecs Tiy0e OCO3HAIT OCHOBHBIE OCOOCHHOCTH MAaTEMAaTHUKH Kak
(OpMBI YEIOBEYECKOTO MO3HAHUS, HAYYHOTO0 METO/1a TO3HAHUS MPUPOJIBI, @ TAKIKE BO3ZMOXKHBIE CPephbl U TPAHUIIBI €€ TPUMECHEHUS.

Matematuueckoe 0oOpa3oBaHHE BHOCUT CBOW BKJaJ B ¢opMUpOBaHHE OOLIEH KyabTyphl 4yesioBeka. HeoOXoquMbIMM KOMIIOHEHTaMU OOIIei
KYJIbTYpBI SIBJISIOTCS 00lIlee 3HAKOMCTBO C METOJaMH MO3HAHUA JeHCTBUTEILHOCTH, MPEJCTABIEHUE O METO/IaX MaTeMaTUKU, UX OTJIMYHIX OT METOJI0B
€CTECTBEHHBIX U T'yMaHUTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTeMaTUKH IS PeLIeHHs] MPUKIAIAHBIX 3ahad. V3yueHue maTemMaTuku
CHOCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YETIOBEKA, IOHUMAHUIO KPACOTHI U U3SIIECTBA MATEMAaTUYECKUX PACCYKICHUH.

B pe3ynbTate 1eeHanpaBieHHON yaeOHOM AeITeTbHOCTH, OCYIIECTRIIEMON B (hopMax yd4eOHOTO HCCIICIOBAHUS, YICOHOTO MPOSKTA, MOTYIHT
JalIbHEHIee Pa3BUTUE CIMOCOOHOCTh K HMH(OPMAIMOHHO-TIOMCKOBOM JESATEILHOCTU: CAMOCTOSITEILHOMY OTOOPY HMCTOYHHKOB WH(OpMAIUU B
COOTBETCTBHUH C MTOCTaBJICHHBIMH IIEJISIMU U 33Jla4aMu. Y Yaluecss Hay4yaTcsi CHCTEeMAaTU3UPOBaTh HH(OPMAIIUIO 110 3a1aHHBIM MPU3HAKAM, KPUTHYE CKU
OIICHWBATh U MHTEPIPETUPOBATh MH(popManuto. M3ydenne kypca Oyner ciocodcTBoBaTh pa3BuTHIO MKT-KOMIETEHTHOCTH ydaIuXxcsl.

[Tonyuut panpHeiiliee pa3BUTHE CHOCOOHOCTH K CaMOOPraHU3allud HMCAMOPETyJSIIUU. Y4alluecs TMOJydaT ONbIT YCIEIIHOM,
L[eJIeHANPaBICHHON U pe3ybTaTUBHON yueOHO-TIpeanpodecCnoHaNbHOM NEeATEeNbHOCTH; OCBOSIT HA MPAKTUYECKOM YPOBHE YMEHHUE TUIAHUPOBATh CBOIO
JEeSITeNIbHOCTD U YIPABJIAThH €10 BO BPEMEHU; UCIIOIB30BaTh PECYPCHBIE BO3MOXKHOCTH AJIsL JOCTUIKECHHUS 1I€JICH; OCYIIECTBIATH BBIOOP KOHCTPYKTHUBHBIX
CTpaTeruii B TPYAHBIX CHUTYaIlUsAX; CAMOCTOSITENIPHO PEaM30BbIBATh, KOHTPOIMPOBATH U OCYIIECTBIATh KOPPEKIHIO y4eOHOW M MO3HaBaTEIbHOU
JesITeIbHOCTH Ha OCHOBE MPEBAPUTEIHHOTO MJIAHUPOBAHUS H OOpaTHON CBS3H, MOIYy4aeMOU OT MeIaroro..

ConepxkaTrenbHON OCHOBOW M TJaBHBIM CPEJACTBOM (OPMHPOBAHUS U PA3BUTHS BCEX YKA3aHHBIX CIOCOOHOCTEH CIYKUT IeJICHANpaBIICHHBIN
oTOOp yd4eOHOro MaTepuayia, KOTOpPbIH BEAETCS HAa OCHOBE MPHUHIMIIOB HAYYHOCTH W (DyHIAMEHTATbHOCTH, WCTOpU3MA, JOCTYMHOCTH U
HETIPEPBHIBHOCTHU, IEJIOCTHOCTH M CHUCTEMHOCTH MaTEMaTHYECKOTO 00pa30BaHUs, €r0 CBSA3M C TEXHUKOM, TEXHOJIOTHEH, )KU3HBIO.

HHUKOH, TEXHOJIOTHEH, )KU3HBIO.

Cogepxanne 1o mareMmatuke (opmupyercs Ha ocHOBe DyHAaMEHTalIbHOTO SApa IIKOJIBHOTO MareMarudeckoro oOpaszoBanus. OHO
MPEJCTABIEHO B BUJE COBOKYITHOCTH COJEPIKATEIBHBIX JIMHUHM, PACKPBIBAIOIINX HanoJHeHue DyH1aMEHTaNbHOIO SApa IKOJIBHOI0 MaTeMaTHy ECKOTO
oOpa3oBaHMsl MPUMEHUTENBHO K cTapiiei mkone. [Iporpamma periameHTHpyeT o0bEM Marepuana, 00s3aTENBHOTO JUIS M3y4YeHUs, HO He 3amacT
pacmpeseneHus ero mo kiaccaM. [losTomy conepikaHue JAaHHOTO Kypca BKIIOYAET CIEAYIOIIUE pa3fenbl: «Aneeopay, «Mamemamuueckuil aHanusy,
«Bepoamuocmo u cmamucmukay, «I'eomempusy, «Bexkmopwl u koopounamul 6 npocmpancmeey.



Copepxanue pazzaena «Azeebpa» cnocodOCTBYeT GOPMUPOBAHUIO Y yUAIIMXCS MAaTeMaTHYECKOro anmnapara Jjsl pelIeHUs 3aad OKpYyKaromien
peanibHOCTH. [IpomomkaeTcss u3ydeHne MHOTOWICHOB C IIeJIbIMU KO3 (dULIMEHTaMH, METOA0B HAXOXKICHHS UX palMOHaJIbHBIX KopHel. [Ipoucxomut
pa3BUTHE U 3aBepIueHre 0a30BbIX 3HaHM 0 uncie. Tema «KoMIUIEKCHbBIE YUCIIa) 3HAKOMUT YYaIIUXCs C TIOHATHEM KOMIUIEKCHOTO YHUCIIA, TIPAaBUIIAMH
NCWCTBUH C HHUMH, Pa3IUYHBIMU (JOpMaMH 3alMCH KOMIUIEKCHBIX YHCEN, PEUICHHEM NpPOCTEHIINX YpaBHEHHMH B TOJE€ KOMIUIEKCHBIX YHCENT U
3aBepUIacT OCHOBHYIO COJAEP)KATEIbHYIO JIMHUIO Kypca IWIKOJIbHOW MaTemaTuku «Ywucnay. OCHOBHOE Ha3HAUEHUE 3THUX BOINPOCOB CBSI3aHO C
MOBBIIIEHUEM 00IIel MaTEeMaTHIECKOM MOATOTOBKH YYAIIUXCsl, OCBOCHHEM IPOCTHIX U 3(PPEKTUBHBIX MPUEMOB PELICHHUS ATeOpandecKux 3a1ad.

Paznen «Mamemamuueckuii ananu3y» MpenCcTaBiIeH TPEMSI OCHOBHBIMU TeMaMU: «DieMeHTapHble QyHkuumn», «lIpousBognas» u «Hterpam.
Copep:xanue 3TOTrO paszzefia HalelIeHO Ha IOJIyYeHHWE UIKOJIbHUKAMH KOHKPETHBIX 3HAHUM O (YHKIMH KaK BaKHEHIIEeH MOAENu OMHCAHUS U
UCCIIeIOBaHMs pa3HOOOpa3HbIX pealibHBIX MpoleccoB. M3yueHne cTeneHHbIX, MOKa3aTeIbHbIX, JIOTAPU(PMUUYECKUX U TPUTOHOMETPUYECKUX (PYHKIIU I
MPOJOKAET 3HAKOMCTBO YYalIUMXCSd C OCHOBHBIMH DJJIEMEHTapHbIMH (QYHKIMSMH, HayaToe B OCHOBHOW mikosie. Ilomumo oBnaaeHus
HENOCPEACTBEHHBIMI YMEHUSIMU pElIaTh COOTBETCTBYIOLME YpaBHEHUS W HEPAaBEHCTBA, Yy ydaummxcs (Gopmupyercs 3amac reoMETPUYECKHX
MPEJICTABIICHUH, JISKAITUX B OCHOBE OOBSICHEHUS TIPABOMEPHOCTH CTAHAAPTHBIX U IBPUCTHUYECKUX MPUEMOB pemieHus 3aaa4. Temsl «[IponsBoanas» u
«WHTerpan» copepkar TpaAULIMOHHO TPYIAHBIE BOIIPOCHI JJISl IIKOJBHUKOB, AaK€ U TE€X, KTO BBIOpad M3ydYE€HHE MaTEeMaTHKU Ha YrIyOJIEHHOM
YpOBHE, MOATOMY MX H3JI0)KEHUE IPEIOJAraeT onopy Ha reOMETPUUECKYIO HAarJIIJHOCTh U HA €CTECTBEHHYIO MHTYUIMIO ydyalluxcs, Oosee, 4eM Ha
CTporue omnpeseseHus. TeM He MeHee 3HAKOMCTBO € 3TUM MaTepuaioM JaéT MpeCTaBlIeHUE ydauuMcs 00 o0IIMX UesX U METO/IaX MaTeMaTH4 eCKOM
HAYKHU.

IIpu uzyuennu pasnena «BepoamHocms U cmamucmuka pacCMaTPUBAKOTCS Pa3JIMYHbIE MATEMATUYECKUE MOJEIH, IT03BOJIAIOIINE U3MEPITh U
CpaBHUBAaTh BEPOSITHOCTU PA3JIMYHBIX COOBITHH, J1€1aTh BBIBOJBI W MPOTHO3bl. DTOT Marepuan HEOOXOOUM MpexJe Bcero s (OpMHPOBAHUS Y
yyaimuxcs (QyHKIMOHAIBHOW IPaMOTHOCTH — YMEHHS BOCIIPUHMMATh M KPUTHUYECKH aHAIM3MPOBATH MH(MOPMAIUIO, MPEICTABIEHHYIO B PA3IMYHbIX
(opMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTMX PEAJIbHBIX 3aBUCUMOCTEH.

Paznen «l'eomerpusi» mo3BONUT cHOpPMHPOBATH IMpeACTaBiICHHs 00 M3y4yaeMbIX MOHATHSAX M METOJaX KakK BaXXKHEHIIMX CpelncTBax
MaTEeMaTHYeCKOr0 MOJIEIMPOBAHUS PEaJbHBIX MPOIIECCOB U SABJICHU, paclo3HaTh Ha YepTexax U MOJENSAX NMPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTD
TpEXMepHbIE OOBEKTHl C WX OINUCAHUSAMH, M300paKEHUSMHU; OMHMCHIBATh B3alMHOE DPACIOJIOKEHHE MPSMBIX M IUIOCKOCTEH B INPOCTPAHCTBE,
apryMEHTHPOBaTh CBOM CYXKIECHHS 00 3TOM PACHOJIOXKEHHUHU; aHAJIM3UPOBATh B3aUMHOE PACIOIOKEHHE OOBEKTOB B IMIPOCTPAHCTBE U U300paXkaTh UX;
n300pakaTh OCHOBHbIE MHOTOI'PAaHHHUKH; BBIIOJHATH YEPTEXKU IO 33JJaHHBIM YCIOBHSIM; CTPOUTH C€UEHUs KyOa, MPU3MBbl, TUPAMH/IbI, KPYTJIBIX TE;
pelaTh IAaHUMETPUUECKUE U CTEPEOMETPUUECKUE 33/1a4M Ha HAXO0XKJIEHHE T€OMETPHUECKUX BEJTUYMH ([UIMH, YIJIOB, IJIOLIAJIei); UCIIONb30BaTh MPH
peLIEHNH CTEPEOMETPUUYECKHX 3ajlau TUIAaHUMETPHUECKUe (akThl U METO/bI, BEKTOpHYIO anreopy. IIpoBoauTh JoKa3aTenbHbIE pacCyKICHHUS B XOJle
penieHus 3aay.



MecTo Kypca MaTeMATHKH B Y4eOHOM IJIaHe
KJace 10 kaace 11 kaace
0J1-BO
4acoB
B HeeJII0 6 6
3a rojg 204 204

YuebHo - MeTOANYeCKUil KOMILIEKT:

1. Anrebpa n Havyaya aHanm3a: Yueb. ms 10 ki obmeoOpazosar. yupexaenui / C.M. Hukonbsckmii, M.K. Tloranos, H.H. Pemernukos, A.B.
[lleBkuH. - M.: [Ipocsemienue, 2016.

2. AnreOpa u Hauvana aHanuza: YueO. uig 11 k. obmeoOpaszosar. yupexaenuii / C.M. Hukonbckuii, M.K. IToranos, H.H. Pemernuxos, A.B.
[lleBkuH. - M.: [Ipocsemienue, 2016.

3. AnreOpa u Havyana ananmsa: Jumakt. matepuainst s 10 k1. / M.K. Tloranos, A.B. llleBkun. - M.: [Ipocemenue, 2016.

4. AnreOpa n Havana ananu3a: Jumakr. marepuanst g 11 k. / MLK. [Toramos, A.B. IlleBkun. - M.: IIpocBemmenue, 2016.

5. AnreOpa u Havana aHanm3a. 10-11 k. Yae6. mist o6meodpazosat. yuapexaenuii / M. bammaxkos. - M.: JIpoda, 2010.

6. Ilocobue mis moaroroBku k EI'D.

7. T'eometpus. 10-11 knaccel. ba3oslit 1 npodunbhelil ypoBHu./A.B.IToropenos. — M.: [IpocBemienue, 2020

DJIEeKTPOHHBIE pecypchl:

http://school-collection.edu.ru- Equnas xostekius g poBbix 00pa3oBaTeIbHBIX PECYPCOB
http://fcior.edu.ru- ®enepanbHblii EeHTP HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcoB (PLIMOP)
http://www.exponenta.ru- OGpa3oBaTenbHbIii MATEeMaTHICCKHUIA CANT

http://mirmatematiki.ru [Tpe3enTanuu mo MaremaTuke, ajaredpe u reoMeTpun
https://oge.sdamgia.ru/- O6pa3oBarTeNbHbIi TOPTAT JUIS TOATOTOBKH K SK3aMEHaM

http://fipi.ru/ - denepanbHbIi KHCTUTYT MEAArOTMYSCKUX U3MEPCHUIN

Sk~ wdE

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Yy4eOHOIr0 MpeaMeTa

.JII/I'-IHOCTHBIe, MeTanpeaMeTHbIC H IPEAMETHDBIC PE3YJbTAaThl OCBOCHUA Kypca


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.exponenta.ru/
http://mirmatematiki.ru/
https://oge.sdamgia.ru/-
http://fipi.ru/

[Tporpamma mo3BoJIsIeT JOOMBATHCS CIEAYIOMIUX PE3YIBTATOB OCBOCHUS 00pa30BaTeIbHON MPOTrpaMMBbI CpeHero o0miero o0pa3oBaHusI:

1) B AMYHOCTHOM HAIPABJICHUH:

e chopMHPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH; KPUTUYHOCTh MBIIUICHUS, YMEHHE
pacro3HaBaTh JOTUYECKH HEKOPPEKTHbBIE BBICKA3bIBAHMS, OTJIMYATh TUIOTE3Y OT (haKTa;

® TOTOBHOCTb U CIIOCOOHOCTBH BECTH JUAJIOL C APYTUMH JIOAbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOAUTH OOIIUE LIETU
U COTPYIHHUYAThH B UX JOCTUKECHHH,

®  HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMHM, JIETHMH MIIAJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIEI0BATENbCKOM, IPOEKTHON U IPYTrUX BUJIAX IEATEIbHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA TIPOTSIKEHUN BCEH KM3HU; CO3HATEIBHOE OTHOIICHUE K
HENPEephIBHOMY 00pa30BaHMUIO KaK YCIOBUIO YCIEIIHON NPOeCCHOHaIbHON U OOIIECTBEHHOM AEATEIbHOCTH;

® OSCTETHYECKOE OTHOILECHUE K MUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA;

e OCO3HaHHBIK BbBIOOp Oynymedl npodeccu W BO3MOXKHOCTEH peajau3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K
npohecCHOHANBHOM JAEATeTbHOCTH KaK BO3MOXKHOCTH YYacTUS B PEIICHWU JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIe-
HAI[MOHAJBHBIX MPOOIIEM.

2) B METaNpeJMETHOM HaIpaBJICHUN

® yMEHHE CAaMOCTOATEIbHO OMNPENENATh LEIH JEATEIbHOCTH M COCTABIATH IUJIaHBl ACSITENBHOCTH; CaMOCTOSITENBHO OCYIIECTBIISTH,
KOHTPOJIMPOBAaTh U KOPPEKTHPOBATh AEATEIbHOCTD; UCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS ITOCTABJICHHBIX LENEH 1
peanu3alyy IIaHOB e TeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATErHH B PA3IMYHBIX CUTYAlUsX;

® yMEHHE MpPOAYKTUBHO OOIIATBCS M B3aUMOJCHCTBOBaTh B IPOLIECCE COBMECTHOW JEATENIBHOCTH, YYUTHIBATH MO3ULUHU JPYTUX
YYaCTHHUKOB JEATENbHOCTH, 3()()EKTUBHO pa3penath KOHPIUKTHI;

e BJIQJICHUE HABbIKAMHU I103HABATEIbHOW, y4eOHO-MCCIEA0BATENbCKOM M MPOEKTHOW AESITENbHOCTH, HABBIKAMU DPA3pELICHUs MpoOieM;
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOOB PEUICHUs MPaKTUYECKUX 3ajay, MPUMEHEHHUIO pa3IMYHbIX METOOB
MIO3HAHMS;

® TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOM MH(POPMAIIMOHHO-TI03HABATEIbHON JESITEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX HH(POPMAIMU, KPUTHUYECKU

® OLEHUBATh U UHTEPIPETUPOBATH HH(GOPMAIINIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOYHUKOB;



® yMEHHE UCIOJb30BATH CPEACTBA MH(MOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — MKT) B pemieHnn KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX M OPraHU3allMOHHBIX 33/7a4 C COOJII0JIeHHeM TpeOOBaHUM 3PrOHOMHMKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHON O€30MacHOCTH;

® BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTMUYHOM TOYHO H3JIaraTb CBOIO TOYKY 3pPEHUS, HCIIOJIb30BaTh aJEKBATHBIE
A3BIKOBBIE CPE/ICTBA;

e BJaJCHUEC HABBIKAMU II03HABATEILHOW pe(IEKCMM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MPOIECCOB, HX
pE3yJIbTaTOB U OCHOBAHUM, TPAaHUL] CBOEIO 3HAHUS U HE3HAHUS, HOBBIX IIO3HABATEIbHBIX 3a7a4 U CPEJCTB UX JOCTUKECHHUS.

3) B IIpeIMETHOM HAIpaBICHUU

e c(hOpMHUPOBAHHOCTD MPEACTABICHUN O HEOOXOIMMOCTH TOKA3aTeIbCTB MPH 000CHOBAaHUM MaTEMaTHUECKUX YTBEPIKICHUN U POJIH
AKCHOMAaTHKH B IIPOBEACHUU JIETYKTUBHBIX PacCyXICHUN;

e c(hOpMHUPOBAHHOCTb NOHATUIHOTO alnapara 1o OCHOBHBIM pa3jiesiaM Kypca MaTeMaTUKU; 3HAHUH OCHOBHBIX T€OpeM, (GOpMYJ U YMEHUS UX
IPUMEHSTH; YMEHHUSI JI0KA3bIBaTh TEOPEMBI U HAXOJAUTh HECTAHIAPTHBIE CIIOCOOBI pEelIeHUs 3a/1a4;

e c(hOpMHUPOBAHHOCTb YMEHUI MOJAEIMPOBATH PealIbHbIE CUTYAlMH, UCCIIEI0BATh HOCTPOCHHbIE MOJIENIN, HHTEPIIPETUPOBATH M10JIy4EHHBIH
pe3yJIbTarT;

e c(hOpMHUPOBAHHOCTb MPEACTABICHUN 00 OCHOBHBIX IMOHATUAX MaTEMAaTHYECKOI'0 aHAJIM3a U UX CBOMCTBaX, BIaJJCeHUE YMEHUEM
XapakTepu3oBaTh MoBeJieHHe (DYHKIMH, UCII0JIb30BaHUE MOIYUYESHHBIX 3HAHUN JJI1 ONMCAHUS M aHAJIN3a PeaIbHbIX 3aBUCUMOCTEH;

® BJIQJICHHE YMEHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJIEJIEH IO YCIOBUIO 33JJa4l U BBIUMCIIEHUS BEPOSITHOCTH HACTYIIEHUSI COOBITHH, B
TOM YHCJIe ¢ IpUMEHEeHneM (GopMysl KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEN; UCCIEIOBAHUS CIIydailHBIX BETMYMH U UX
pacnpeneneHus

IInanupyemble pe3yjbTaThl H3ydeHus1 MaTeMaTuku B 10-11 kiaaccax

3JEMEHTHI TEOPUA MHOXECTB U MATEMATUYECKOM JJOTUKHA

BblnyCKHuK Haysumcs:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, JJIEMEHT MHOXECTBA, IT0IMHOKECTBO, IepecedeHre, 00beAMHEHNE U Pa3HOCTh
MHO’KECTB, YACJIOBbIE MHOYKECTBA HA KOOPJAUHATHOM NPSIMOM, OTPE30K, UHTEPBAJI, IOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOM,
rpaduyeckoe npeacTaBIeHue MHOKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEYNCIICHUEM U XapaKTEPUCTUIECKUM CBOKWCTBOM;

OIIEpUPOBATh NOHATUAMHU: YTBEPKACHNUE, OTPULIAHUE YTBEPKACHUSI, UCTUHHBIE U JIOXKHBIE YTBEPKIEHUS, IPUUMHA, CIIECTBUE, YACTHBIN
cilydaid 0OIIEero yTBEpKI€HUs, KOHTPIPUMED;



® [IPOBEPATH IPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;
® HaxOJWTb IepeceueHHe U OObEIMHEHNE MHOKECTB, B TOM YHCIIE IPECTABICHHBIX ITpa@MUECKH Ha YUCIOBOM MPSIMOI U Ha KOOPAMHATHON
IJIOCKOCTH;
® [IPOBOJAUTH JI0KA3aTENIbHbIE PACCYXKIEHU Il 000CHOBAHMS HCTUHHOCTU YTBEPKACHUH.
B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

® HCIOJIb30BATh YUCJIOBBIE MHOKECTBA HA KOOPIMHATHOM NIPSMOM U HA KOOPJIMHATHOM TUIOCKOCTH JJIsl OIIMCAaHMS PEAIbHBIX MPOLECCOB U
SIBJICHHI;
® [POBOJIUTH JI0KA3ATEJIbHBIE PACCYKIICHUS B CUTYAIUSX [TOBCEAHEBHOM KU3HU, NIPU PEUICHUHU 3a]]a4 U3 IPYTUX MPEIMETOB
Bovinycknuk noayuum 603mMOMCHOCIb HAYUUMBCA:
® OIEpUPOBATH NOHATHUEM OIPENICICHHS, OCHOBHBIMU BUAAMHU OIPENECIEHNUA, OCHOBHBIMHU BUJIAMH TEOPEM;
® [IOHMMAaTh CYThb KOCBEHHOI'O JJOKA3aTeJIbCTBA;
® OIEpPUPOBATH NOHATHUSIMU CYETHOI'O U HECYETHOTO MHOKECTBA;
® [IPUMEHATHh METOJ MaTEMaTUYECKON MHAYKIIUU JJIs IPOBEACHUS PACCYXKIACHUHN U 10KA3aTEIbCTB U IPU PELICHUU 33]1a4.
B nosceonesnoti scusnu u npu uzyyenuu Opyeux npeomemos:

® HCIIOJIB30BaThb TeOpCTI/IKO-MHO)KeCTBeHHHﬁ SA3BIK U A3BIK JIOTUKHU IJIS OIIMCAHHA PCAJIBHBIX IIPOLECCCOB U HBHGHHﬁ, I[IpUu pCHICHUH 3aJia4 APYTUxX
y‘Ie6HBIX npeaMETOB

YUCJIA A BBIPA’KEHUA
Buinycknuk nayuumca:

e CcBOOOJHO ONEPUPOBATH MOHATUSMU: HATYPAIbHOE YUCIIO, MHOXKECTBO HATYPAIIbHBIX YHCEI, IeJI0€ YHCII0, MHOXKECTBO IIEJIbIX YHCel,
OOBIKHOBEHHAsI IPOOb, NECATHYHAS APOOb, CMEIIAHHOE YHCII0, PallMOHAILHOE YUCIIO, MHOKECTBO PAlIMOHAIBHBIX YHCEI, HPPAIIMOHAIBHOE
YHucCJio, KOpeHI) CTCIICHHU 1N, I[GP'ICTBHTGHBHOG YHCJIO, MHOXKECTBO I[CI\/'ICTBI/ITGJ'[BHBIX YHUCCEII, FGOMCTpI/I‘IeCKaﬂ I/IHTepHpeTaHI/Iﬂ HaTypanLme,
LIEJIBIX, PALIMOHAJIBHBIX, IEUCTBUTEIbHBIX YUCE;

° IIOHUMATh U O6’b$[CH$[TI) pa3HHuy MG)KI[y HOSI/IIII/IOHHOf/i nu HGHO3I/IHHOHHOI>1 CHUCTEMaMHU 3alliMCH YHCEII,

® TIEPEBOAUTH YHCIIA U3 OJHOM CUCTEMBI 3aIMMCH (CUCTEMBI CUHCIICHHUS) B IPYTYIO;

® J1OKa3bIBAaTh U UCIIOJIB30BaTh HpI/ISHaKI/I JACIINMOCTHU CYMMI)I u HpOI/I3B€I[€HI/I$[ HpI/I BBIITOJTHCHUN BI)I‘II/ICJ'IGHI/II\/’I 158 pGHICHI/II/I 3aaa4,

® BBIITOJIHATH OprrJ'IeHI/IC paI_H/IOHaJ'II)HBIX 158 I/IppaHI/IOHaJ'H)HI)IX YqUCECII C SaJIaHHOﬁ TOYHOCTBIO,

® CpaBHI/IBaTB JleﬁCTBHTeJIBHBIe quciia paSHBIMI/I CHOCO6aMI/I;

e YIOPSAIOYMBATH YKCIIA, 3aITUCAHHBIE B BUI€ OOBIKHOBEHHOW U AECATUYHON ApOoOU, YKclia, 3alMCaHHbIE ¢ UCMIOIb30BaHUEM apu(PMETHIECKOTrO
KBaJIpaTHOTO KOPHsI, KOPHEH cTeneHu Ooublie 2;



Haxoauth HOJl u HOK pa3HeiMu cioco6amMu U MCIIONIB30BaTh WX MPH PELICHUHU 33/1a4;

BBINOJIHATH BBIYMCIICHUS U IPEOOPa30BaHMS BEIPAXKEHUH, COJIEpKAIIUX JeHCTBUTENbHBIC YMCIIA, B TOM YHCIIE KOPHHU HATYPaJbHBIX CTETICHEH;
BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHbIE IPE0OPA30BaHUs TPUTOHOMETPUYECKUX, JIOrapU(PMHUUECKUX, CTEIIEHHbBIX, UPPALIMOHAIBHBIX
BBIPAYKCHHUIA.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBITIOJHSATH M OOBSCHATH CPABHEHUE PE3YIbTATOB BEIYMCICHUH MPU PEIICHUH MPAKTUYSCKUX 33]1a4, B TOM YMCJIC MPUOTHUKCHHBIX BBIYHCICHUH,
WCIIOJB3Ys pa3HbIe CIIOCOOBI CPAaBHEHUI;

3aIMKChIBaTh, CPABHUBATh, OKPYIJISTh YUCIIOBBIE JaHHBIE PEabHBIX BEJIMYUH C UCIIOJIb30BAHUEM PAa3HBIX CHCTEM U3MEPEHHUS;

COCTaBJISITh M OLIEHUBATh Pa3HBIMU CIIOCOOAMU YHCIIOBBIE BBIPAKEHHUSI IPU PELICHUH MPAKTUYECKUX 3a/1ad U 3a]1a4 U3 IPYTHX y4eOHBIX
MPEAMETOB

Bbll’lyCKHuK noJiyuum 603MOINCHOCHb HAYUUMbCA?

CBOOOJIHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMU NIPH PEILICHUU 33]a4;

MOHMMATb [IPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BJIaJIETh OCHOBHBIMU MOHATHSIMU TEOPUU ASITUMOCTH IIPU PELICHUN CTAaHJApTHBIX 3a1a4

UMeTh 0a30BbIe IPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCEI;

CBOOO/THO BBIMOJIHATH TOKECTBEHHBIE MPEOOPa30BaHMsI TPUTOHOMETPHUYECKHX, JIOTapU(MUIECKUX, CTETIEHHBIX BBIPAKCHUH;
BIaaeTh (hopmyioit Ounoma HproToHa;

IIPUMEHATH [P PELICHNN 3aa4 TeopeMy O JInHelHHoM npeacrasiaenn HO/I;

NPUMEHSTH IIPH perieHnu 3a1ad Kuraiickyro TeopeMy 06 ocTaTkax;

IPUMEHATH [IPH pelieHnu 3a1a4 Manyro teopemy depma;

YMETb BBINOJHATH 3alIUCh YHCIIA B MO3UIIMOHHON CUCTEME CUMCIICHUS;

MPUMEHSITh [IPU PELICHNUH 33]1a4 TEOPETUKO-UNCIOBbIE QYHKIIMH: YUCIIO U CyMMa JieJuTenel, pyHkuuio Jiepa;
NPUMEHSATH [IPU PELICHUH 337ay LeMHbIe Apo0H;

IPUMEHSITH [P PEIICHNUH 33]1a4 MHOTOUJIEHBI C IEWCTBUTEIbHBIMU U LIETBIMUA KO3 (HULIHEHTaMU;

BJIAJICTh MOHATUAMH MPUBOJUMBII U HEMPUBOIUMBIN MHOTOUJIEH U MPUMEHATh X IPU PELICHUH 3a/1a4;

OPUMEHSATH MPU pereHnu 3a1a4 OCHOBHYIO TEOpEMY ainredphl;

MPUMEHSITH [IPH PEIICHUH 3a]a4 IpocTeimne GQyHKIUN KOMIUIEKCHON epeMeHHON KaK reOMEeTpHUIecKHe peoOpa3oBaHus

YPABHEHUSA U HEPABEHCTBA



Boinycknuk nayuumesn:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCUJILHBIC YPaBHEHUS U HEPABEHCTBA, YPaBHEHUE, SABIISIOIICECS
CJICZICTBUEM JIPYTOTr0 YPaBHEHUS, ypaBHEHMsI, PABHOCUJIbHBIE HA MHOXKECTBE, pAaBHOCHJIbHBIE IPe0Opa30BaHUs ypaBHEHUI;

pelaTh pa3Hble BUbl YpAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YMCII€ HEKOTOpBIE ypaBHEHUs 3-i U 4-ii cTeneHel, ApoOHO-palliOHaIbHbIE
U UPPALMOHAJILHBIE,

OBJI4/IETh OCHOBHBIMM THUIIAMHU IIOKA3aTEJIbHBIX, JIOrapu(MUUECKUX, UPPALIUOHATIBHBIX, CTETIEHHBIX YPAaBHEHUH U HEPABEHCTB M CTaHIapPTHBIMU
METOJIaMU MX PEIIECHUH U IPUMEHATh UX IIPU PEILIECHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEHHUI;

IIPUMEHATH TeopeMy Buera s peleHnss HEKOTOPbIX YPABHEHUM CTEIIEHU BBIIIE BTOPOH;

MIOHUMATh CMBIC] TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCWIIBHBIX MPE0OPa30BaHMUIX YPABHEHUH U YMETh UX JOKA3bIBATh;

BJIAJICTh METOJIAMH PEUICHHUS yPaBHEHU, HEPABEHCTB M UX CUCTEM, YMETh BHIOMPATh METOJ PeIICHHsI U 000CHOBBIBATH CBOI BEIOOD;
UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELIEHUs] HEPABEHCTB, B TOM YHUCIIE IPOOHO-PALlMOHATIBHBIX M BKIIIOYAIOIIUX B ce0s UppalvoHaIbHbIe
BBIPAKCHUS;

pemaTh anredpanuecKkue ypaBHEHUS 1 HEPABEHCTBA U MX CHCTEMBI C TapaMeTpaMu alnreOpandeckuM U rpadudeckuM METOIaMu;

BIIQJICTh PA3HBIMU METOJIAMH J10KA3aTeJIbCTBA HEPABEHCTB;

pemaTh ypaBHEHMS B LENBIX YHCIIAX;

n300paxkaTb MHOXKECTBA Ha INIOCKOCTH, 33/1aBa€Mbl€ YPaBHEHUSMHU, HEPABEHCTBAMHU U UX CUCTEMAMU;

CBOOOJHO UCIOJIb30BaTh TOXK/IECTBEHHBIE IPEOOPA30BAHUS [IPU PELIEHUH YPABHEHUHN U CUCTEM ypaBHEHUN

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

COCTaBIISITh M peIlaTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 3a7a4 APYTUX Y4eOHBIX TPEIMETOB;

BBITIOJHSATH OLEHKY MPaBAOMOA00US pe3yIbTaTOB, MOJYyYaeMbIX MPU PEUICHUH PAa3IUYHbIX YPaBHEHUH, HEPABEHCTB M UX CHCTEM MPH PEIICHUN
3a/1a4 APYyTrux y4eOHBIX MPEIMETOB;

COCTaBIISITh M pelIaTh YPaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MPH PEIICHUHU 33a4 JPYTUX YUEOHBIX MTPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO UJIM UX CHUCTEMY, OMMCHIBAIOLIME PEAIbHYIO CUTYALMIO WK MPUKIIAIHYIO 337]a4y, HHTEPIPETUPOBATh
MOJIyYEHHBIE PE3yJIbTaThI;

HCIIOJIB30BATh IMPOrpaMMHBIC CPEACTBA ITPU PECIICHUU OTACIIBHBIX KJIaCCOB ypaBHeHI/Iﬁ U HCPAaBCHCTB

BblnyCKHllK noayuum 603MONHCHOCHIb HAYUYUMbCA:

CBOOOHO ONpeAeNsATh THUI U BHIOMPATh METOJ] pEIICHUs [TOKa3aTeIbHbIX U Jorapu(PMUUECKUX YPaBHEHUH U HEPABEHCTB, HPPALIMOHATILHBIX
YPAaBHEHU U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;



CBOOOJIHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHU;

pelaTb OCHOBHBIE TUIIbI YPABHEHUN U HEPABEHCTB C ITapaMeTpaMH;

IIPUMEHATH [IPY pELICHNN 3a1a4 HepaBeHcTBa Komu — byHsAkosckoro, bepnyiny;
MMETBH MPEICTABICHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTEIICHHBIMHU.

OYHKIIUHU

Buinycknuk nayuumcesn:

BJIAJICTh MMOHATUSAMU: 3aBUCUMOCTb BEIMYHH, (DYHKIIMS, apTYMEHT U 3HaueHHe (QyHKIMH, 00JIaCTh ONPEACTICHNUS U MHOXKECTBO 3HAYCHU I
¢byHKuMHU, rpaduk 3aBUCUMOCTH, rpaduK GYyHKIHU, HYJIU GYHKLINHU, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YUCIOBOM IIPOMEKYTKE,
yObIBaHME Ha YKCIOBOM MPOMEXKYTKE, HauOoJIblIlee U HaUMEHbIlIee 3HaUeHHE (PYHKIMM Ha YUCIIOBOM IPOMEXYTKE, IeproandecKas pyHKIus,
NIEepUOJI, YUeTHAs U HeUeTHas! (YHKLUHU; YMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

BJIAJICTh MOHATHEM CTEIICHHAs! QYHKIIUS; CTPOUTH €€ TpadyK ¥ YMETh IPUMEHSTh CBOMCTBA CTENICHHON (DYHKIIUH MPH PEIICHUHN 3a7ad;

BJIAJICTh MOHATUSAMU MOKa3aTeNlbHas (PYHKIMS, SKCIIOHEHTA; CTPOUTh UX I'paMKU U yMETh IPUMEHATh CBOWCTBA ITOKa3aTeIbHON (DYHKLIUU NPU
pelLIeHNH 3a]1a4;

BJIAJICTh MOHATUEM JlorapupMudeckas GyHKLHUS; CTPOUTH €€ rpaduK U yMETh IPUMEHATh CBOMCTBA Jlorapu(Mu4eckoil pyHKIUHN IPH PELICHUN
3ajau;

BJIAJICTh MOHATUSAMHU TPUTOHOMETPHUYECKUE (DYHKIINH; CTPOUTH UX I'paMKU i YMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPHUYECKUX (DYHKIIHMIA IPU
pellIeHnH 3a/1ay;

BJIAJICTh MOHATHEM 00paTHas (QYHKIMS; IPUMEHATh 3TO MOHATHE MTPH PELICHUHU 3a7ay;

OPUMEHSTH MIPU PELICHNUH 33/1a4 CBOMCTBA (DYHKIIMIA: YETHOCTh, IEPHUOAUYHOCTD, OTPAHUYEHHOCTH;

NPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKIUI;

BJIAJICTh MMOHATUSAMH YUCIIOBAs MOCIEI0BATEIbHOCTD, apu(METHUECKast U TEOMETPHUECKasi IPOrPeccHs;

IPUMEHSTH [IPU PEIICHNH 3a]]a4 CBOICTBA U MPU3HAKKU apu(PMETHIECKON U T€OMETPUUECKON IIPOrpeCcCHil.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

OTpeAeNATh o rpadukamM U UCIIOJIb30BATH I PEILIEHUS IPUKIIAJHBIX 33/1a4 CBOMCTBA PeaIbHBIX IIPOLECCOB U 3aBUCUMOCTEN (HaubobIIne U
HauMEHbIINE 3HAYEHUS, IPOMEKYTKHU BO3pAaCTaHUS U YObIBaHUS (QYHKIUHU, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA, aCUMIITOTHI, TOUKH Meperuoa,
NEepUoJ  T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUYECKON CUTYaIlHNH;.

OTIpeAeNATh MO rpadukam MpoCcTeUIINe XapaKTePUCTUKN EPUOANUECKUX MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaJUOCBSI3U U JIp.
(amMIuMTY 1, IEPUOA U T.I1.)



Bbmycmum nojiyuum 603MOINCHOCHb HAYUUMDbCA?

BIIQJICTh IIOHATUEM aCUMIITOTBI U YMETh €TI0 IPUMEHSATH IIPU PELICHNUH 3a/1a4;
NPUMEHATh METO/IbI PEHIeHUs MpocTeHmuX qudQepeHInanbHbIX YpaBHEHUH IEPBOTO U BTOPOTO MOPSIKOB

AJIEMEHTBI MATEMATHYECKOI'O AHAJIM3A

Buvinycknuk nayuumcsa:

BJIAJICTh MOHATHEM OECKOHEYHO YOBIBAIOIIAs TEOMETPHUECKAs IPOTPECCHs U YMETh PUMEHSATD €r0 MPH PELICHUHU 3a7ay;
MIPUMEHSATD [UIs PELIEHU 3a/1a4 TEOPUIO MPEIETIOB;

BJIAJICTh MOHATUSAMHU OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJIble YMCIIOBBIC TIOCIIE0BATEILHOCTH  YMETh CPAaBHUBATh OECKOHEYHO OOJBIINE U
OECKOHEYHO MaJlble IT0CIEJ0BAaTEIbHOCTH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHASA (YHKIIUU B TOUKE, IPOU3BOIHAS (DYHKIINH;

BBIYUCIIATH IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIMHA U MX KOMOMHAIIU;

UCCIIeIOBaTh (DYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI;

CTPOUTH T'papUKHU U IPUMEHSThH K PELICHUIO 33J1ay, B TOM YHCJIE C TapaMeTPOM;

BJIAJICTh MTOHATUEM KacaTelbHas K TpapuKy GyHKIIMU U YMETb IPUMEHSTh €0 MPHU pelIeHUH 3a/]1a4;

BJIAJICTh MMOHATUSAMH TIepBOOOpa3Hast QyHKIIHSI, OTIPE/ICICHHBI HHTETPaT;

npuMeHsTh TeopeMy HproTona—JIelOHMIIa 1 ee clieACTBUS IS pellieH s 3a/1ay.

B nosceonesnoui scuznu u npu usyueHuu opyaux y4eoHvlx npeomemos:

pelaTh NpUKJIAAHbIE 3aJa4u U3 ONOIOTHH, (PU3NKU, XUMHUH, SKOHOMHUKH U IPYTHX MPEAMETOB, CBI3aHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTUK
IIPOLIECCOB;
MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI

Bbmycmum noayuum 603MONHCHOCHIb HAYUUMbCA:

CBOOOHO BJa/IeTh CTAHIAPTHBIM anmapaToM MaTEMaTHUECKOI0 aHalIn3a JUIsl BBIYMCIECHUS IPOU3BOAHBIX (PYHKIIMK OJTHOM MepeMEHHOM;
CBOOOJHO IPUMEHATH anmnapar MaTeMaTUYECKOT0 aHalu3a Ui UCCIIeIOBaHUs PYHKIMM U MOCTPOEHUS IpaUKOB, B TOM YHUCIIE€ UCCIIEIOBAHUS
Ha BBIITYKJIOCTB;

OIepUpPOBATh MOHITHEM NEPBOOOPA3HON PYHKIIMU JUISI pEIIeHUs 3a/1a4;

OBJIaJIETh OCHOBHBIMHU CBeAICHUSIMU 00 nHTerpaie Hprorona—JIeltOHMIa 1 ero npocTeninnx NpUuMEeHEeHMSIX;

ONEPUPOBATH B CTAHJAPTHBIX CUTYALMSIX MPOU3BOIHBIMH BBICIIUX MOPSIIKOB;

YMETb MPUMEHSTH MPU PELICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIMIA;

YMETh IPUMEHSATH IIPU PEIICHUH 3a/1a4 TeopeMbl BeliepmTpacca;



YMETh BBIMOJHATH NPUOIMKEHHBIE BHIYACICHUS (METO/IbI PEIICHUS] YpaBHEHUN, BBIYMCIICHUS ONIPEICIIEHHOTO HHTErpaa);
YMETb IPUMEHSATH IPUIIOKEHNE ITPOU3BOJHON U OIIPENEICHHOIO HHTErpajla K PEIICHUIO 3a/1a4 €CTECTBO3HAHMS;
BJIAJICTh MOHATUSAMH BTOpPask IPOU3BOJIHAS, BBIYKIOCTh Irpaduka GyHKIHUU U YMETh UCCIe10BaTh (DYHKIIMIO HA BBITYKIOCTh

CTATUCTHUKA U TEOPUSI BEPOSATHOCTEM, JIOTUKA U KOMBAHATOPHUKA

Buvinycknuk nayuumcs:

OIIepUPOBATH OCHOBHBIMH OMUCATENbHBIMU XapaKTEPUCTHKAMHU YHCIOBOr0 Habopa, MOHIATHEM I'eHepalibHas COBOKYITHOCTh U BEIOOPKOI U3 HEe;
OIEepUPOBATH MOHATUSIMHU: YACTOTA U BEPOSITHOCTH COOBITHS, CYMMa U IIPOU3BEICHUE BEPOSTHOCTEH, BBIYUCIIATH BEPOATHOCTH COOBITHI Ha
OCHOBE TI0JICU€Ta YHCIIa UCXOOB;

BJIQJICTh OCHOBHBIMHY ITOHSATUSMU KOMOWHATOPUKH U YMETh UX MIPUMEHSITH IIPU PEIICHUH 33]1aY;

MMETh MpeCTaBICHUE 00 OCHOBaX TEOPUH BEPOSATHOCTEH;

MMETh MPEACTaBICHUE O TUCKPETHBIX U HETIPEPBIBHBIX CITYYalHBIX BEIMYMHAX U PACIPEICICHUIX, O HE3aBUCUMOCTH CITyYalHbIX BEJIMYUH;
UMETH MPEJCTaBIEHUE O MATEMATUYECKOM OXUJIAHUU U AUCIIEPCHH CIy4YailHBIX BEINYHH;

UMETh MPEJICTaBIEHNE O COBMECTHBIX PACPEICIICHUSAX CIy4YallHBIX BEIMYUH;

MOHUMATh CYTh 3aKOHA OOJBIINX YHCEN U BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;

UMETH MPEJCTaBIEHNE O HOPMAIHHOM PacIpeeICHUH U IPUMepax HOPMAJIbHO paclpeeIeHHbIX CIy4alHbIX BEJTUYUH;

UMETh MPEJCTaBICHUE O KOPPEISAINH CIy4ailHbIX BEJIUYUH.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BBIYHCIISATH HJIA OIIEHUBATH BEPOSITHOCTU COOBITHI B pealbHOM KU3HU;
BBIOMPATH METOIBI MOXOSIIETO MIPEACTABICHUS B 00paOOTKH TaHHBIX

Bbmycmum noayuum 603MONHCHOCHIb HAYUYUMbCA:

MMETh NIPEACTABICHUE O LIEHTPAJIbHOM MPEAEIBLHON TEOPEME;

UMETh MPEJCTABIEHUE O BHIOOPOYHOM KOA(P(ULIMEHTE KOPPEISLUN U TUHEHHON perpeccuu;

MMETBH MPEICTABIEHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUUECKOM TUITOTE3Bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;
MMETh MPEJCTABIEHUE O CBA3H SMIIMPUUECKUX U TEOPETUUECKUX PACIPEICIICHUI;

MMETH NPEICTABIEHNE O KOAUPOBAaHUH, IBONYHOHN 3aIIMCH, JBOMYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMU MOHATHSIMU Teopuu rpados (rpad, BepiinHa, pedbpo, cTeneHb BEpIINHBL, MyTh B rpade) U yMeTh NIPUMEHATh UX MPU
pELIeHNH 3a/1a4;

UMETh MPEJCTABIIEHUE O JEPEBbSIX U YMETh IPUMEHATDH IIPH PELICHUHU 3a]1aY;



® BJIAJIETh OHATHEM CBS3HOCTh M YMETh MPUMEHSATH KOMIIOHEHTHI CBSI3HOCTHU TIPU PEIICHUU 3a7a4;

® yMETh OCYIIECTBIIATH ITyTH 1O pedpam, 00xoabl pedbep u BepiuH rpada;

® HMETh MPEJICTABICHUE 00 JIIIEPOBOM U TaMIIIBTOHOBOM ITYTH, UMETh MPEJCTABICHUE O TPYAHOCTH 33/1a41 HAXOXKICHUS TaMUJIBTOHOBA ITYTH;
® BJIAJIETh MOHATUSMHU KOHEYHBIC U CYCTHBIC MHOXKECTBA U YMETh UX MPUMEHSTH TPU PEIICHUH 3a/1a4;

® yMeTh IPUMEHSATH METOJl MATEMATHYECKON HHIYKIUY;

e yMeTh IPUMEHATH MPUHIHUI [{MpuXIie IpH PEIIeHUH 3a1a4

TEKCTOBBIE 3AJIAYU
Buinycknuk nayyumcsa:
pelaTh pa3Hble 33Ja41 MOBBILLIEHHOW TPYAHOCTH;
aHAJM3UPOBATh YCIOBHE 3aJ]auM, BEIOWPATh ONTUMAIILHBIA METOJI PELICHHUS 3aaul, pacCCMaTPUBas pa3IMuHbIC METO/IbI,
CTPOUTH MOJIEJIb PEILICHUS 3a]jau, IPOBOANUTH JOKA3aTeNbHbIE PACCYXKICHUS [IPU PELICHUN 33]1a4H;
pemats 3a1a4u, TpeOyromue nepedopa BapHaHTOB, IPOBEPKU YCIOBHUH, BEIOOpA ONTUMAIBHOTO PE3YJIbTATA,;
aHaAJIM3UPOBATh U UHTEPIPETUPOBATH MOIYUYEHHbIE PEIIEHUS B KOHTEKCTE YCIOBHUS 3alauil, BEIOUPATh PELICHUs, HE IPOTUBOPEYALIHEe
KOHTEKCTY;
® [EPEBOAMTH IPU PEHICHUH 3a/1a4 WHPOPMALIHIO U3 OTHON (POPMBI 3aITUCH B APYTYIO, UCTIONB3YS MPU HEOOXOTUMOCTH CXEMBbI, TaOJIHIIbI,
rpaduku, TuarpaMmabl.
B nosceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:

e pelarh NPAaKTHUYECKUE 3a1a4M U 33J1a41 U3 APYIUX IPEIMETOB
I'EOMETPUA

Buinycknuk nayuumcs:

® BJIAQJETh TEOMETPUYECKUMH IMOHATUIMH IIPYU PELICHUU 33]a4 U IPOBEJCHUN MAaTEMaTUYECKUX PACCYKICHUM;

® CaMOCTOSITEIBLHO (POPMYIMPOBATH ONPEAETICHHUS T€OMETPUUECKHUX (PUTYD, BBIABUTATh TMIIOTE3bI O HOBBIX CBOMCTBAX M IMPHU3HAKaX
reoMeTpruecKux (hUryp u o00CHOBBIBATh WM ONPOBEPraTh UX, 00001IaTh WIN KOHKPETHU3UPOBATh Pe3yIbTaThl HA HOBBIX Kiaccax Quryp,
IIPOBOJMTH B HECIIOXKHBIX ClIydasix Kiaccu(pukanuio Guryp rno pa3indHbIM OCHOBaHUSM;

® HCCIIEOBATh YEPTEXKH, BKIIOYast KOMOUHAIMM (QUTYp, U3BJIEKATh, HHTEPIIPETUPOBATh U MPeoOpa3oBbIBaTh HH(POPMAIIHIO, TIPEACTABICHHYIO Ha
YepTeKax;

® pemark 337a4d F€OMETPUYECKOTO COAEPIKAHNS, B TOM YUCIIE B CUTYallUsIX, KOT/Ia AJITOPUTM PELICHHS HE CIEAYET IBHO U3 YCIIOBUS, BBIIIOJIHITh
He0OXO0IMMBIE [T PEIIeHUs 3a/1a4M JOTIOJIHUTEIbHbIE TTOCTPOEHUS, HCCIEA0BAaTh BO3MOKHOCTh IPUMEHEHHS TEOpeM U (OpMYJT AJIsl peleHus
3a1ad;



e yMeTh (OPMYITUPOBAThH U JIOKA3BIBATH TEOMETPHUECKUE YTBEPIKICHHS;

® BJAJETh NOHATUSAMHU CTEPEOMETPUU: IPU3Ma, NTapajUIeICNuIea, TUPAMUIA, TETPAdID;

® MMETh NPE/ICTaBJICHUS 00 aKCHOMaX CTEPEOMETPUHU U CIEICTBUAX U3 HUX U YMETh IPUMEHSTh UX IPU PELICHUU 3a/1a4;

® yMETb CTPOUThH CEUEHHS] MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IMYHBIX METO/0B, B TOM YHCJIE U METOAA CIIEIOB;

® MMETh NPE/ICTABICHUE O CKPEIIHUBAIOLINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HaXOAUTh YTOJI U PACCTOSTHUE MEX]ly HUMH;

® [IPUMEHATh TEOPEMBI O APAICIILHOCTU MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE IPU PELLICHUHM 3ajiay;

® yMETb IPUMEHSATH NapalIeNbHOE IPOEKTUPOBAHUE ISl U300paxkeHus Guryp;

® yMEeTb IPUMEHSATH EPIEHAUKYISIPHOCTH MPSIMOM U INIOCKOCTHU IPU PEIICHUH 3a/1a4;

® BJAJIETh OHATUSMHU OPTOTOHAJILHOE IPOEKTUPOBAHUE, HAKJIOHHBIE U UX MPOEKINH, YMETh IPUMEHITH TEOPEMY O TPEX NEPIEHIUKYIIApaxX MpU
pelLIeHnH 3a/1a4;

® BIQJIETh MOHATHIMHU PACCTOSHUE MEXY (UrypaMu B IPOCTPaHCTBE, OOLIMI NEPIIEHANKYIISAP IBYX CKPELIMBAIOIIUXCS IPSIMBIX U YMETh
IPUMEHSATh UX NIPH PELICHUHU 3ajiay;

® BJAJIETh IOHATHUEM YroJl MEX]Y MPSAMOU U MJIOCKOCTHIO U YMETh IPUMEHATh €r0 IIPH PELICHNUH 33/1a4;

e BIJAJIETh NOHATUSAMHU JABYTPAHHBIN YO, YTOJI MEXAY INIOCKOCTSIMU, IEPIEHIUKYISIPHBIE IIJIOCKOCTH U YMETh IPUMEHSAThH UX IIPU PEILICHUN
3ajady;

®  BIAJETh NOHATHAMU IPU3MA, MapajulesenuIle] U IPUMEHITh CBOWCTBA Mapajulesenuie/ia Ipy pelieHny 3a/1ay;

® BIAJIETh MOHATHEM IPSIMOYTOJIbHBIN MapasuieNenunes ¥ IPUMEHATh ero PY PELIeHNH 3a/1a4;

BJIAJICTh MMOHATUAMH MUPAMUJA, BUABI IUPAMU/I, FJIEMEHTHI IPaBUIIBHOM NUPAMU/Ibl U YMETh IPUMEHATh UX MPH PEIICHUH 3a/]1a4;

UMETh MPEJCTABIIEHUE O Teopeme Diliiepa,1paBUIbHbIX MHOIOIPaHHUKAX;

BJIa/IETh MOHITHEM IUIOLIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSITh €r0 MIPH PEIICHNH 3a/1a4;

BJIa/IETh NOHATUSIMHU TeJa BpalleHus (HWIMHIp, KOHYC, IIap U cepa), UX CEUEHUS U YMETh PUMEHATh UX IIPU PEILICHUH 3ajay;

BJIQ/IETh NOHATUSIMU KacaTeIbHbIE IPSIMbIE U MJIOCKOCTU M YMETh PUMEHATD U3 MIPU PEIICHNUH 33/]a4;

MMETh MPEJCTABIICHUS O BIIMCAHHBIX U ONMUCAaHHBIX cpepax U yMETb MPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIQ/IETh NOHATUSIMU 00bEM, 00bEMbI MHOIOTPAHHUKOB, TEJI BPAIIEHUs U IPUMEHATh UX MIPHU PELICHNUH 33]1aY;

MMETH MPEICTABICHUE O Pa3BEPTKE NWINHAPA U KOHYCA, IUIOAAN IOBEPXHOCTH LIMJIMH/IPA U KOHYCA, YMETh IPUMEHSTh UX NPU PEIICHUU

3ajady;
® UMETh NPEACTaBIEHHUE O TUIOMIAU CPEePbl U YMETh IPUMEHSTH €T0 NP PELICHUH 3a]1ay;
e yMeTh pelaTh 3a7a4yu Ha KOMOWHAIIMU MHOTOTPAHHUKOB U TeJl BpallleHus;
® UMETh NpeACTaBIECHUE O OJ00UHU B IPOCTPAHCTBE U YMETh PELIaTh 33Ja4d Ha OTHOILIEHHE 00bEMOB U IIOIIAJIeH MOBEPXHOCTEN MOT0OHBIX

¢buryp.
B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:



COCTABJIATh C UCIOJIB30BAHUEM CBOMCTB r€OMETPUUECKUX (PUTYp MaTeMaTHUECKUE MOIEIH ISl pEIICHHs 3a/1a4 IPAKTUYECKOT0 XapakTepa U
3a/1a4 U3 CMEKHBIX JUCLUIUIMH, UCCIEA0BATh OJYyYEHHBIE MOJEIN U UHTEPIPETUPOBATL PE3YJILTAT

Bbmycmmk noayuum 603MOMNCHOCHIb HAYHYUMDbCA?

UMETH TPEJCTABICHUE 00 AKCHOMATUIECKOM METOJIE;

BJIAJICTh MOHATUEM I'€OMETPUUECKHE MECTA TOUEK B MPOCTPAHCTBE U YMETh IPUMEHSTH UX IS PELICHUS 3a/1a4;

YMEThb NPUMEHATH JJIsl PELICHUS 3a7a4 CBOMCTBA IUIOCKUX U JBYTPAHHBIX YIJIOB, TPEXTPAHHOIO YIJIa, TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO YIJa;

BJIaJICTh MOHATHUEM MEPHEHAUKYIIPHOE CEYCHUE TPU3MBI U YMETh IIPUMEHSITh €r0 MPU PEIICHUH 3a]1ay4;

HMMETh MIPEACTABICHUE O IBOMCTBEHHOCTH MPaBUJIbHBIX MHOTOTPAHHUKOB;

BJIaJICTh MOHATUAMU LEHTPAJIBbHOE U MapAJJICILHOE TPOCKTUPOBAHUE U IPUMEHSTh UX MPHU MOCTPOECHUH CEUEHUH MHOTOIPAaHHUKOB METOJIOM
MPOEKIUI;

MMETbh MPEACTaBICHUE O PA3BEPTKE MHOTOTPAHHUKA U KpaT4yaullleM IyTH Ha IOBEPXHOCTH MHOTOTPAHHUKA;

HMMETh IIPEACTABICHUE O KOHUYECKUX CCUCHUSX;

UMETh MPEJCTaBIEHUE O Kacaroluxcs cepax 1 KOMOMHALIUY TEJ BPAIICHUS U YMETh IPUMEHATDh UX MPU PELICHUH 33/1a4;

MPUMEHSThH [P PEIICHUH 3a7a4 (HOpMYITy pacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;

BJIQ/IETh Pa3HBIMU CIIOCOOAMM 3a/1aHUs MIPSIMON YPAaBHEHUSIMU U YMETh MPUMEHSTh IIPU PEIICHUH 3a/1a4;

MIPUMEHSTH MPU PELICHUU 3a]1a4 U JOKa3aTEIbCTBE TEOPEM BEKTOPHBIM METO/I U METOJI KOOPAUHAT;

UMETH TPEJCTABICHHUE 00 aKCHOMaxX 00beMa, MPUMEHSTH (POPMYITBI 00BEMOB MPSMOYTOIBHOTO MapaIeIICIUIIEa, TPU3MbI U TUPAMU/IBI,
TEeTpadipa Mpy PEUICHUH 33/1aY;

MPUMEHSITh TEOPEMBI 00 OTHOIIEHHSIX 00BEMOB MPU PEUICHUH 3a/1a4;

MPUMEHSITh MHTETPa JUIs BBIYUCIEHUS 00BEMOB U MTOBEPXHOCTEH Tell BpallleHusl, BRIYUCICHUS IO chEepHUECcCKOro nosca u oobema
LIAPOBOTO CJIOS;

MMETh IIPEACTABIICHHUE O IBUKEHUSX B MPOCTPAHCTBE: MAPAIIIETBHOM MIEPEHOCE, CHAMMETPUU OTHOCUTEIIBHO INIOCKOCTH, LIEHTPATIbHON
CUMMETPHUH, TOBOPOTE OTHOCHUTEIBHO MPSIMOM, BUHTOBOM CUMMETPHUH, YMEThH MIPUMEHSTh UX MIPU PEIIEHUH 33/aY;

MMETh IIPEACTABICHUE O IUIOLAAU OPTOTOHAIBHOM MTPOEKIINY;

MMETh IIPEACTABICHUE O TPEXITPAHHOM U MHOTOTPAHHOM YIJIE U IPUMEHATH CBOMCTBA INIOCKUX YIJTIOB MHOIOTPAHHOIO YIJjla IIPU PELIEHUN
3aj1a4;

UMETH MPEJCTABICHUS O MPEOOPa30BaHUU MTOI00USI, TOMOTETUH U YMETh IPUMEHSATDH UX MPU PEIICHUU 33]1aY;

YMETh pellaTh 3a1a4M Ha INIOCKOCTH METOJaMU CTEPEOMETPHUH;

YMETh IPUMEHATH POPMYITBI 00HEMOB TPU PEIICHUU 3374

BEKTOPBI U KOOPAUHATBI B IPOCTPAHCTBE



Boinycknuk nayuumesn:

® BJAJETh MOHATUSIMHU BEKTOPBI U UX KOOPJIMHATHI;
® yMETb BBINOJIHATDH ONEpPAlUU HaJl BEKTOPAMHU;
® HCIIOJIb30BATh CKAJISIPHOE MPOU3BEICHUE BEKTOPOB MPU PELICHUH 33/1a4;
® PUMEHATH YPaBHEHHE MIJIOCKOCTH, POPMYITY PacCTOSHUS MEX/y TOUKaMH, ypaBHeHUE chepbl IPU PElICHUH 3aa4;
® PUMEHSTH BEKTOPHI U METO] KOOPAMHAT B IPOCTPAHCTBE IIPU PEIICHUU 3a/1a4
Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA:
® HAXOAUTh 00BEM MapaulesenuIieia ¥ TeTpadApa, 3aJaHHbIX KOOPIMHATAMHU CBOMX BEPILIUH;
e 3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;
® HaxOJUTh PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTU B CUCTEME KOOPIMHAT;
® HaxOJUTh PACCTOSIHUE MEXIY CKPEIIUBAIOLTUMUCS MPSIMBIMH, 3aIaHHBIMH B CUCTEME KOOPJIMHAT

NCTOPUSA MATEMATUKHU
Buvinycknuk nayuumca:
® UMETh IPEACTABICHHUE O BKJIAJE BBIIAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE HAYKHU;
® [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun
METOIAbI MATEMATUKHU
Buvinycknuk nayuumcs:
®  JCIIOJIB30BaTh OCHOBHBIE METO/BI I0KA3aTEIbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U BBIIIOJIHATH ONPOBEPKEHUE;
® TIPUMEHSITH OCHOBHBIE METO/IbI PELLIEHHS] MATEMATUYECKUX 3a/1a4;
® Ha OCHOBE MaTeMaTHYECKMX 3aKOHOMEPHOCTEHN B IIPUPOJIE XapaKTEPU30BaTh KPACOTY U COBEPLIEHCTBO OKPYKAIOIIEr0 MUPa U MIPOU3BEICHUN
UCKYCCTBa;
® TPUMEHSTH MPOCTEUIINE IPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PELIEHUH MaTeMaTHUECKUX 3a/1a4;
® [10JIb30BATHCS MPUKIAJHBIMUA IPOrPaMMaMHU U IPOTPaMMaMHU CUMBOJIBHBIX BBIUMCIICHUH JUI UCCIIE0BAaHUS MaTeMaTHYeCKUX 0ObEKTOB
Boinycknuk nonyuum 603M03#CHOCHb HAYUUMbBCA:

® [PUMEHATh MAaTEMAaTUUYECKUE 3HAHUS K HCCIEA0BAHNUIO OKPYXAIOUIEro Mupa (MOAeIupoBaHne (PU3HUECKUX MPOIIECCOB, 3aa4l YKOHOMUKH )

OcHoBHOe coaep:xaHue

Adaredpa. MHOro4eHbl OT OJHOHN NMEepeMEeHHON M UX KOpHHU. TeopeMbl 0 palMOHAIBHBIX KOPHAX MHOTOWIEHOB C LIEIBIMU KO3 UIIHEHTaAMH.
KomMmruiekcHble yncna U ux reomerpudeckas nHTeprperanus. Tpuronomerpuueckas (GopMa KOMIUIEKCHOTO yucia. ApupMeTHuecKue JeUCTBUS HaJ



KOMIUIEKCHBIMM 4YMCJIAMH: CJIOKEHUE, BBIYMTAHME, yMHOXeHue, nencHue. Popmyna Myaspa. Bo3BeneHue B L€yl CTEIEHb, H3BJICUCHUE
HaTypajbHOTO KOpHs. OCHOBHas Teopema ainreOpsl (0e3 10Ka3aTenbCTBa).

MaremaTuyeckuii anaau3. OCHOBHbIE CBOWCTBA (PYHKIIMH: MOHOTOHHOCTB, MMPOMEXKYTKH BO3pAacTaHHs W yOBIBAaHHS, TOYKM MAKCUMyMa U
MUHHMYMa, OTPaHU4YE€HHOCTb (YHKLUH, YETHOCTh U HEUYETHOCTD, IEPUOJUUHOCTb.

OneMeHTapHbIe ()YHKIIMH: MHOTOWIEH, KOPEHb CTETIEHH N, CTENICHHas1, IOKa3aTeNbHas, Jorapumuyeckas, Tpuronomerpuueckue Gpynkunu. Coiicta
U rpad Ky deMEHTapHBIX (YHKITUH.

[IpeoOpazoBanus rpagukoB (GyHKIMN: MapaienbHBIA MEPEHOC, PACTHKEHUE (C)KATUE) BAOIb OCEH KOOPAWHAT, OTPAKEHHE OT OCel KOOPJIWHAT, OT
Hayaja KoopAuHaT, rpaduku QyHKUIuN ¢ Mogyiasmu. TpuroHoMmerpudeckue (opMysbl NPUBEAEHUS, CIOKEHUS, NPeoOpa3oBaHMsl MPOU3BEICHUS B
cymmy, GopMmyia BCIOMOTaTeIbHOrO aprymenta. [IpeoOpazoBanue BhIpaKEHHUH, COAEPKALINX CTENEHHbBIE, TPUTOHOMETPUIECKUE, JTorapupMHUIecKue
U IOKa3aTeiabHble (DyHKIMM. PelieHne COOTBETCTBYIOIIMX YpaBHEHMH, HEpPAaBEHCTB W MX cucrteM. HempepbiBHOCTH (yHKIMH. I[IpomexyTku
3HAKOIIOCTOSIHCTBA ~ HENpepbiBHOW  (yHKIMKU. Meton wuHTepBaioB. Kommnosumus ¢ynkuuid. OOparHas ¢yHknusa. [lonstame npenena
nociuenoBarenbHoOcTU. [Tonarue npenena ¢pynkunu B Touke. Cymma O€CKOHEYHO yOBIBaIOLIEH reoMeTpuyeckoil mporpeccun. Meroa MaTeMaTudeck oi
uHaykuuu. lloHatue o npou3BoaHON (yHKUMHM B Touke. PU3NYECKUH U TE€OMETPUUYECKUH CMBICH Ipou3BOJHOU. IIpom3BojHBIE OCHOBHBIX
3JIEMEHTapHbIX (YHKUUH, POU3BOAHAS CIOKHOW (YHKLUH, IPOU3BOAHAS oOpaTHON (yHKImMu. Vcrnosnb30BaHre MPOU3BOJHONW IPU MCCIEJOBAHUU
¢byHkuui, nmocrpoeHnn rpadukos. Mcnonp3oBaHue CBONCTB ()YHKIMU NMPH PEIICHHH TEKCTOBBIX, (PM3WYECKUX W I€OMETPUYECKHX 3aj1ad. Pemenue
3aJjay Ha 3KCTPEMYM, Ha HaXOKJeHUEe HauOoJIbIlIero 1 HauMeHbIlero 3HadeHuil.[lonstue 06 onpenenéHHOM MHTErpaie Kak MJIoua d KpUBOIUHEH HOM
tpanenun. @opmyna Hetotona—JleitOnuma. IlepBoodpaznas. [IpunoskeHus onpeaeaéHHOTro HHTETpaa.

BepositHocTh U cratucTuka. Boibopku, coueranus. bunomuanehbie kod3ddumuentsl. bunom Hpiotona. Tpeyronpauk Ilackans u ero
cBoiicTBa. OmpezneneHue U npumepsl ucnbiTaHuil bepnymiu. dopmyna g BEpOATHOCTH YHCIA YCIEXOB B CEpUM HcHbITaHUM bepHymiu.
MatemaTuueckoe 0XXHMIaHHUE U JUCIEPCHsl YUCa YCIIEXOB B UCHbITaHMKM bepHysmm. OCHOBHBIE NpUMEpPHI CIlydallHBIX BEIMYMH. MaremaTHdeckoe
OKMJIaHUE W JUCTEPCHs CiydailHOW BenuuuHbl. He3aBucuMmble ciydaliHbple BETUYHHBI U cOObITHA. [IpencraBienne o 3aKkoHE OOJBIIMX YUCEN IS
MOCJIe/IOBATEIbHOCTH  HE3aBUCHUMBIX HCIBITaHUM. EcTecTBEHHO-HayuHble MpUMEHEHHs 3akoHa Oonbmux uyuced. OLEHKa BepOSTHOCTHBIX
XapaKTepUCTHK (MaTEeMaTHUYECKOTO O0XKMJIaHUsl, TUCIEPCUH) CIYyYalHbIX BEJIMYUH 0 CTaTUCTMYECKUM JaHHBIM. lIpencraBieHne o reoMeTpu4eckoit
BEPOSATHOCTH. PellleHre NpocTenmmx NpuKiIagHblX 3a1a4 Ha TEOMETPUYECKHUE BEPOSTHOCTH.

I'eomerpusi. OcHOBHBIE MOHATHSI TEOMETPUU B NMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEACTBUS M3 HUX. [loHsATHE 00 akcMOMaTH4YeCKOM
Meroze. IlocTpoeHne ceyeHuii MHOTOIPaHHUKOB METOJOB CiieloB. LlenTpanbHoe nmpoektuposanue. [loctpoeHne ceyeHnii MHOrOrpaHHUKOB METOZOM
npoekuuii. Teopema Menenas uig Terpasapa. CKpelnBaomumecs IpsiMble B IPOCTPAHCTBE. YOI MEX1y HUMH. TeopeMbl 0 napajijieIbHOCTH MPSIMBIX
U IUIOCKOCTeH B mpocTpaHcTBe. llapamienbHoe mnpoeKkTHpoBaHME W M300paxkeHue @uryp. I'eomerpuueckue MecTa TOYEK B IPOCTPAHCTBE.
[lepnenukynspHoCcTh TpsIMOM M IUIOCKOCTH. OpToroHanpHoe npoektupoBaHue. HakioHHble u mpoekuuu. Teopema o TpEX MEpHEHIUKYIApax.
PaccrosHus Mmexxay ¢urypamu B rnpoctpancTe. OOImuUi NepHeHANKYISAP ABYX CKPEIIMBAIOIIMXCS NPAMBIX. MeTOIbl HaX0XKIEHHUS PACCTOSIHUS MEXKIY
CKpELIMBAIOIIMMHUCS MPSAMBIMHU. YTIIBI B MpOCTpaHcTBe. llepnenankynsapHble MI0CKOCTH. TpEXrpaHHBI U MHOTOTpaHHBIM yriibl. CBOMCTBA IMIIOCKUX
yIJ10B MHOTOrpaHHoro yria. CBOMCTBa MJIOCKUX W JBYTPAHHBIX YIVIOB TPEXTPaHHOTO yria. TeopeMbl KOCHHYCOB M CHHYCOB JJIs TPEXTPAHHOTO yrJa.
Bunsl MHOrOorpanHukos. [IpaBuiibHble MHOrOrpaHHUKH. Pa3BépTku MHororpanHuka. Kparuaiimme nyTn Ha MOBEPXHOCTH MHOTrOrpaHHuka. Teopema



Olinepa. JIBOMCTBEHHOCTb IpaBWIbHBIX MHOrorpaHHukoB. [lpmsma. Ilapamnenenunen. CpoiictBa mnapauienenunena. I[IpsmoyronbHblit
napauienenunen. Haknonnsle npusmel. [Inomans oproronansHoi npoexuuu. llepnenaukynspHoe cedenue npusmsl. [Iupamuna. Bunel nupamun.
DneMeHTHl MpaBWIBHON mNupaMuabl. llupamunel ¢ paBHOHAKIOHEHHBIMH DPEOpPaMU W TpaHSAMHM, MX OCHOBHBIC CBOWCTBA. Buabl TeTpasapos.
OproLeHTpUYecKuid TeTpasAp, KapKacHbI TeTpa’]p, paBHOrpaHHbIA TeTpasap. IlpsmoyronbHblil Terpasap. Meauanel M OMMeOUaHbl TETpPa’JIpa.
JlocTpanBaHue TeTpadzapa A0 Mapajuienenunena. Tema BpamleHHs: UJIMHIAP, KOHyC, map, cpepa. CeueHus HUIMHIApa, KoHyca, mapa. LllapoBoit
CETMEHT, LIApOBOM CIJIOM, IIAPOBOM CEKTOp. YcCedy€HHas mnupamMuia M yced€HHbIM KoHyc. KacarenpHble mpsMble M IIOCKOCTH. BnmcaHHbIE U
onucannabie chepsl. Kacatommecs cdeprl. KomOunammu Tten BpamieHus. DneMeHTH cdepuueckoil reomerpun. Konwmueckue ceuenus. [lmomanm
IIOBEPXHOCTEH MHOTOrpaHHUKOB. Pa3zBépTka nmnmMHApa M KoHyca. Ilmomaabs HoBepXHOCTHM LWIMHApa M KoHyca. Ilmomans cdepsl. Ilmomans
chepuueckoro mosica. O6béM mraposoro cios. [lorstue 06véMa. OOBEMBI MHOTOTpaHHUKOB. OOBEMBI TNl BpamieHus. AKCHOMBbI 00bEMa. BriBoj
bopmynbl 00bEMOB MpsAMOYrosibHOro mnapamuienenunena. Ilpusmsl u nupamuasl. QopMyibl JUIsl HaxoxaAeHUs oObéMa Terpasapa. Teopembl 00
oTHOWmEHHUIX 00bEMOB. [IpuioxeHns MHTErpana K BBIYMCICHUIO 00bEMOB M MOBEPXHOCTEH Ten BpamieHus. KoMOWHAIMsT MHOTOTPaHHUKOB M Tel
Bpauenus. [lonobue B npoctpancTBe. OTHOIIEHHE 00bEMOB U IUIOIIAAEH MOBEpXHOCTEH Mono0HbIX (uryp. [IpeobpaszoBanue nog00Hs1, FTOMOTETHS.
Pemenne 3a1a4 Ha IUIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUYECKUX METONOB. /[BHIKEHHs B NPOCTPAHCTBE: MapaJUICIbHBIN MIEPEHOC, CUMMETP s
OTHOCHUTEJIBHO IIJIOCKOCTH, LICHTPAJIbHAsA CUMMETPHUS, IOBOPOT OTHOCUTEIIBHO IPAMOM.

BexTopbl 1 koopaumHaTbl. Bektopsl n koopauHatel. Cymma BEKTOPOB, YMHOKEHHME BEKTOpA Ha YMCIIO0. YTOJ Mexay BekropaMu. CkaispHoe
Ipou3BeicHNe. YpaBHEHUE IIIOCKOCTH. DOpMylia pacCTOSHUS MEXAy TOYKaMU. YpaBHeHHE cdepbl. DopMyna pacCTOSHUS OT TOUYKH JIO0 MJIOCKOCTH.
Crioco0pl 3a1aHus NIpsIMOM ypaBHEHUSAIMU. Pelienue 3a1a4 1 10Ka3aTeabCTBO TEOPEM C ITOMOIIBI0 BEKTOPOB U METOJIOM KOOPJIMHAT.

OcHoBHoe conep:xanue (408 yacon)
10 kaacce (204 yaca)
IHoBTOpenue (3 yaca)
HeiicrBuTebHbIe ynca (13 yacos)

[lonsiTue nericTBUTENBHOrO yncia. MHoxecTBa unces. CBOICTBA JEHCTBUTENBHBIX Ynces. MeTon MaremMaTndeckoil MHAYKIUU. [loouepénnbiii u
OJTHOBPEMEHHBIM BHIOOP HECKOJIBKHX JJIEMEHTOB M3 KOHEYHOrO MHOKecTBa. DOpMyIbl 4HClia MEpecTaHOBOK, COUETaHMi, pa3MerieHuid. Pemienue
KOMOWHATOPHBIX 3371a4. Jl0Ka3aTenbCTBO YMCIOBBIX HEPaBEeHCTB. HepaBeHCTBO 0 cpeHeM apu(PMETHIECKOM U CPETHEM IeOMETPHUECKOM JIBYX YHCEL.
Jemumocts nenbix yucen. [enenue ¢ ocratkoMm. CpaBHEHHE IO MOYJF0 M. 3a/1a4u € 1ET0YUCICHHBIMI HEM3BECTHBIMU.

PauuonanbHble ypaBHeHUs1 M HepaBeHcTBa (18 yacoB)
PannoHaneHbIe BEIpaKEHHUS. MHOTOWIEHBI OT OJTHOM IepeMEHHO. MHOrouIeHb! OT IBYX NepeMeHHbIX. DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS
JUIS CTapIIUX cTerneHell. MHOTOWIeHBI OT HECKOJIBKHX MepeMeHHbIX. CuMMeTprueckue MHOTrousieHbl. @opMyna 6mHoMa Hpl0TOHA, CYMMBI U pa3HOCTH
crenienell. CBoiicTBa OMHOMUANBHBIX Kod(duimeHToB. TpeyrompHuk Ilackans JlemmmMocTh MHOTOWIEHOB. JleneHHe MHOTOYIEHOB C OCTATKOM.
Anroputm EBknnpa. Teopema be3y. Cxema ['opaepa. Kopenb MHOrounena. Uucno kopHeit MHOTOWIeHA. PalioHanbHble KOPHU MHOTOYJIEHA C IIEJIbIMHU



kod(urmentamu. Pemenne menbix anreOpanydeckux ypaBHeHUH. ParmonanbHble ypaBHeHUs. CHCTEMBbI pallMOHATIBHBIX ypaBHEHWUU. OCHOBHBIC
MPUEMBI PELIEHUSI CUCTEM ypaBHEHUN. MeTo1 MHTEpBaIOB penleHus: HepaBeHCTB. PanrioHanbHble HepaBeHCTBA. HecTporue HepaBeHCTBa.
Kopenb crenenn n (12 yacos)
Honstre Qpynkuuu u eé rpapuxa. Oynxius y= x'. INonstue kopHs crenenu N. Kopnu 4éTHOM M HeuéTHOM cremeneil. ApudMeTnueckuii
xopenb. CBolicTBa KopHel crenenu N. Oynkius y = §/x, X > 0 Oynkuus y = x.

CreneHb M0J10KUTEILHOTO Yucjia (14 yacoB)

[lonsiTHE cTEnEeHU ¢ pallMOHAIbHBIM NTOKa3aTesieM. CBOICTBA CTENEHU C pallMOHAIBHBIM NOKa3zareneM. [lonsaTue npenena nociie10BaTEIbHOCTH.
CymecTBoBaHUE TMpefesla MOHOTOHHO OIPaHWYEHHOW IOCIEAO0BAaTENbHOCTH. J[MMHAa OKpY)XKHOCTM M IUIOIIAAbL Kpyra Kak IIpeJesibl
nocienosarenbHocTu. CBoiicTBa mpenenoB. Teopembl o mpenenax nociepoBarenbHocTH. [lepexox k mpenenam B HepaBeHCTBAX. beckoHEUHO
yObIBaroIast reoMmerpudeckas nporpeccus u e€ cymma. Ymcno e. [lonsatue crenenn ¢ uppanuoHanbHbIM Moka3areneM. [lokasarenpHas QyHKIHS.

Jlorapudgmsl (6 yacos)

[Tonstue norapudma uucna. OcHoBHOE Jorapudmuueckoe ToxkaecTBo. HarypanpHsiii norapudm. CsoiictBa norapudmos. [lepexon k HOBoMy
ocHoBaHu1o. Jlecatuunsie orapudmel. Jlorapudpmuueckas ¢pynkus. CteneHHast QyHKIHS.

IIpocreiimme noka3arejbHbIE U JJOrapu(pMuvecKre ypaBHeHus: M HepaBeHCcTBa (11 yacos)

[Ipocreiimue mnokaszarenbHble ypaBHeHHs. [Ipocreiimme norapupMuyecKkue ypaBHEHUS. YPaBHEHHMsI, CBOISIIMECS K MPOCTEHIINM 3aMEHOM
HeusBecTHOTroO. [IpocTeiine nokasarenpHble HepaBeHCTBA. [IpocTeiimue norapupmuueckre HepaBeHcTBa. HepaBeHcTBa, CBOASIIMECS K IPOCTEH MM
3aMEHOM HEU3BECTHOTIO.

Cunyc u kocunyc yrJa (7 yacon)

[Mousitue yria. Paguannas mepa yria. OnpeneneHue cuayca u kocunyca yria. OcHoBHbIe (opMyIibl [ist Sina u €0Sa. DopMyIibl pUBEACHHUSL.
Apkcunyc. ApkKocHHYC. @OpMYIIBI 1)1 ApKKOCUHYCA U apKCHHYCA.

TaHrenc u koranresc yr.ja (6 yacon)

Omnpenenenue TaHreHca U KotaHreHca yria. OcHoBHbIe popMyibl Ui tga u Ctga. ApKTaHreHC U apKKoTaHTreHC. POpMyIIbl I apKTaHT'eHCa U
apKKOTaHI€HCa.

®opmy.bl ciaoxenns (11 yacos)

KocuHyc pa3HOCTH UM KOCMHYC CYMMBI ABYX yrioB. @opMynbl ISl JOMOJHUTENbHBIX YIJIoB. CHHYC CYMMBI U CHHYC Pa3HOCTH JBYX YIJIOB.
CymMma U pa3HOCTb CHHYCOB M KOCHHYCOB. DOpMysbl /Ui JBOMHBIX W MOJOBUHHBIX yrioB. [IpousBeaeHune cuHycoB M KocuHycoB. Dopmyna s
TaHr€HCOB. BripaxkeHre TPUrOHOMETPUUECKUX (QYHKIMM Yyepe3 TaHT'€HC [TOJIOBUHHOTO apryMeHTa.

TpuroHomerpuyeckne pyHKIUN YUCIT0BOTrO aprymenTa (9 yacos)

Tpuronomerpudeckue pyHkun. [lepuon pynkmm. OyHkius y = Sin x 'y = C0S x. @yHkus y = tg X u y = ctg x.



Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (13 yacoB)

[IpocTeiiine TPUrOHOMETPUYECKUE YPAaBHEHUS. YPaBHEHUS, CBOJSALIMECS K IPOCTEHINUM 3aMEHOW HEW3BECTHOTO. [IpuMeHeHHE OCHOBHBIX
TPUTOHOMETPHUYECKUX (POPMYI I perieHust ypaBHeHuit.OqHopoanbie ypaBaenus. [Ipocreiime HepaBeHCTBa A1l cUHYyca U KocuHyca. [Ipocreiimue
HEPaBEHCTBA Ul TAaHI€HCAa W KoTaHreHca. HepaBeHcTBa, cBoJsIMECs K IIPOCTEUIIMM 3aMEHOM HEU3BECTHOTO. BBeneHue BCIIOMOraTeabHOIO YIUIA.
3amena Hen3BecTHOro t = SinX + COSX.

DJIeMeHThI CTATHCTHKH M TEOPHH BePOSTHOCTH (8 4acoB)

TabnuuHoe M rpaduueckoe NpPEACTAaBICHHUE JaHHBIX. YUCIOBBIE XapaKTEPUCTHKH pPs0B JaHHbIX. [lOHATHE TEOopuu BEPOSITHOCTH.
DneMeHTapHbIe W CIIOXKHBIE COOBITHA. BeposTHOCTh coObiTHsA. CBolicTBa BeposiTHOCcTe coObiTuil. Cymma coObiTuid. Ilpom3sBenmenue coOBITHIA.
ITpoTuBonONIOXKHBIE COOBITHA. IIOHATHE O HE3aBUCUMOCTH COOBITUH. BeposATHOCTh U CTaTUCTUYECKAs YACTOTa HACTYIUIEHUS! COOBITHH.

HexoTopble cBeeHUs U3 IJIAaHUMeTPuH (4 Yaca)

Teopema Uesrl 1 MeHenas. Pemenne TpeyrojbHUKOB.

AKCHOMBI CTEpPEOMETPHUH U UX cJIeAcTBHUA (5 4yacoB)

OCHOBHBIE TIOHATHSI CTEPEOMETPUH (TOUKA, MpsiMasi, MIOCKOCTh). [IoHsATHE 00 aKCHOMAaTHYECKOM CIOCO0E MOCTPOSHUS TEOMETPUH. AKCHOMBI
crepeoMeTpun. HekoTopele ClIeICTBHS U3 aKCHOM.

I[MapaeJbHOCTh NPSAMBIX U MJI0CKOCTEH (19 YacoB)

[Tepecekaromuecs 1 napauieabHble IpsiMbIe B IpocTpaHcTse. [lapamiensHocTs Tpex npaAMbIX. [lapamienpsHOCTh IPSAMON U INIOCKOCTH, TPU3HAK
n cBoiicTBa. CKpeluBarolmuecs NpsiMble. YUl C COHANPAaBICHHBIMA CTOPOHAMH. YTOJ MEXAY NPsAMBIMU B NpocTpaHcTBe. [lapannenbHble
wiockoctd. llpu3Hak mapamienpbHOCTH ABYX IUIOcKOCTeM. CBOMCTBa MapajieNbHbIX —IUIOCKOCTed. IlapamnenpHoe NpPOEKTHMpOBaHUE.
OproroHanbHOe W LEHTpalbHOE MpOoeKTHpoBaHME. [Iomans OpPTOroHaIbHON MPOEKIUH MHOTOYTOJIbHUKA. M300pa)keHue MpoCTPaHCTBEHHBIX
¢uryp. Terpasap u napamnenenunes. CedeHnss MHOrorpaHHUKOB. [locTpoeHune cedeHui.

IlepneHAUKYJIAPHOCTH NPSAMBIX U II0CKOCTel (20 yacoB)

IlepnenaukymsipHble NpsiMbIE B TIpocTpaHCTBE. [IprM3HaK NEpHEHIUKYISAPHOCTH NPSIMOM M IUIOCKOCTH. IlepneHauKkynsp ¥ HaKJIOHHAs.
PaccrosiHMe OT TOYKM 10 MJIOCKOCTH, OT MPSIMOU JI0 INIOCKOCTH, MEXAY MapauIeIbHBIMU IUIOCKOCTSMH, MEXKY CKPEIIUBAOIIMMUCS MPSMBIMU.
TeopeMa 0 Tpex MNEpHEHAUKYISAPAX YTOod MEXAY NPAMOW U IUIOCKOCTBIO JIBYrpaHHBINA YroJl, JMHEHHBIM yroa AByrpaHHoro yria. Ilpusnak
NEPIEHIUKYJIIPHOCTH ABYX IIOCKOCTEN, CBOMcTBa. MHOrorpansslie yrisl. [IpaMoyroiapHelii napajuieaenumnen.

Mmuororpanauku (16 yacos)

[TonsiTe MHOTOrpaHHuKa (BepIIMHBI, pedpa, TpaHM MHOrorpaHHuka). PazBepTka. Beimykisle mMHororpanauku. Teopema Oitnepa. ITpusma.
[Ipsimas n HaknoHHas npusma. [IpasmiibHas npusma. [lupamuna. TpeyronsHas nupamuaa. [IpasribHas nupamuaa. Y cedennas nupamuaa Ilonstue
CUMMETpHUH B ipocTpaHcTBe. [IpaBuibHbie MHOTOrpaHHUKU. CUMMeETpus B KyOe, B mapajuiesienunesie, B Ipu3Me U MupaMu/ie.



IToBTOpeHnue (4 yaca)

11 kaacc (204 yaca)
®ynkuun U ux rpadguxu (8 yacos)

Oynkuuu. Cnoxnas ¢yHkuua. dnementapusie Gynkiuu. O6mactb onpeaeneHus U obiacte 3HadeHus QyHKIHH. OrpaHHYEHHOCTh (QYHKIIUH.
YeTHOCTh, HEYETHOCTD, MEPUOAUYHOCTh (QYHKUUH. [IpoMexyTku Bo3pacTaHusl, yObIBaHMS, 3HAKOIIOCTOSHCTBA M HYIU (DYHKIMH. MOHOTOHHOCTD
¢bynkunu. Mecnenopanue QyHKIUN U ocTpoeHHE UX IpadUKOB 3IeMEHTapHbIMU MeTonamu. I'paduku QpyHKIuMi, cBA3aHHBIX ¢ MoxayieM. I'padpuku
CIIOXHBIX (PYHKITUH.

Ipenen pyHkuumu U HenmpepbIBHOCTH (4 Yaca)

[Tonstue npenena ¢ynkuuu. CpoiicTBa mpenenoB (ynkuuil. OnHocTtopoHHue npeaensl. [lonarue HenmpepbiBHOCTH (QyHKIUH. OCHOBHBIE

TEOpEMBI 0 HeNpepbIBHBIX (QyHKIUAX. HerpepbIBHOCTD 2iieMeHTapHbIX GyHKUUN. PazpbiBHBIE pYyHKINU.
Oo0paTnble pynkuuu (Suaca)

[Tonsitue oOparHoii Gpynkiuu. Bzanmuo obpatubie pynkuuu. OOpaTHbIe TpUroHoMeTpuyeckue GpyHkuuu. [Ipumepsr ncnonbp30BaHust 00paTHRIX
TPUTOHOMETPUUECKUX (PYHKIIMH.

IpousBoanas (11 yacos)

[TonsiTrie mpon3BogHONW. MexaHu4eckuii u ¢puzndeckuii cMbici npou3BoAaHou. [IponsBoanas cymmsl. [IpousBonnas pasnoctu. HempepbsiBHOCTD
¢byHkuui, umeromux npousBoaHyto. ITponsBonnas npousBenenus. IIpousBonnas yactHoro [IpousBosanbie 3nemMeHTapHbIX (yHKUMA. [Ipon3BoaHas
cinokHo ¢yHkuuu. [IponsBoaHas oOpatHol GyHKINU.

IIpumenenne npousBoaHoi (15 yacos)

Makcumym u MuHUMyM OGyHkunu. Touku skcTpemyma. YpaBHeHue KacaTenbHOH. [IpuOnukeHHble BbIUMCIEHHS. Teopembl O CpeaHeM.
Bozpactanue u yoObiBanue ¢yHkuuil. [Ipon3BoaHble BBICIINX MOPSAKOB. BBIMYKIIOCTH M BOTHYTOCTh Tpaduka (QyHKIHMU. DKCTpeMyM (DyHKIHU C
€IMHCTBEHHOMN KPUTUYECKOM TOUKON. 3aJaud HAa MaKCUMyM U MUHUMYM ACHUMITOTHI. JIpoOHO-TMHEHAs PYHKIIMSL.

IlepBooOpa3nasi u mHTerpaJj (9 4acon)
[Tonatue mepBooOpa3Hoi. IlpaBuia BeuMcieHus nepBooOpasHbX. IlepBooOpasHble aneMeHTapHbIX (yHKIMHA. [lnomanbs KpuBOIMHEHHON

Tpanenuu. [lonsitue obonpenenennom unrterpaine. opmyna Herotona-JleiiOnuia. CBOMCTBA ONMPEEICHHBIX HHTETPAJIOB.
YpaBHeHus — cjencreus (4 yaca)
[lonsiTne ypaBHeHMs-cleCTBHs. PelleHne uppanMOHAIbHBIX ypaBHEHMU. Bo3BeneHue ypaBHEHHsT B 4YETHYIO CTeleHb. lloTeHunumpoBaHue
ypaBHeHUH. Jlpyrue mnpeoOpa3oBaHue, NPHUBOJSIIME K YypaBHEHHUIO-CIENCTBUIO. [IpMMeHeHHe HeCcKONbKUX MpeoOpa3oBaHUil, NPUBOASAIIMX K
YPaBHEHUIO-CIIEACTBUIO.



PaBHOCHJILHOCTH YPpaBHEHHH HA MHOKeCTBaXx (8 4acoB)

OcHoBHble MOHATHS. Bo3BeneHne ypaBHEHHS B HaTypaibHYIO cTeneHb. [loTeHiupoBaHue U Jorapu(MUpPOBaHHUE YpPaBHEHHH. YMHOKEHHE
ypaBHeHHs Ha ¢GyHKIUI0. [Ipyrue mpeoOpa3oBanusi ypaBHeHui. [IpuMeHeHUE HECKOJNBKUX mpeoOpa3oBaHUil. YpaBHEHHUS C JIOMOJHUTEIBHBIMH
YCIIOBUSIMHU.

PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKeCTBaX (6 YacoB)

OcHoBHbIe TOHATHS. Bo3BeJcHHE HEPAaBEHCTB B HATYpalbHYIO CTENeHb. lloTeHIMpoBaHWE W Jorapu(MHUpOBaHHE HEPABEHCTB. YMHOKEHUE
HepaBeHCTBa Ha ¢yHkuuio. [[pyrue mpeobpazoBanus HepaBeHCTB. lIpuMeHeHue HECKOJbKUX IMpeoOpa3oBaHuii. HepaBeHCTBa ¢ JOMOMHUTEIHLHBIMU
ycinoBusiMu. Hectporue HepaBeHCTBa.

MeToa NpOMeKYTKOB /1JISl yPABHEHM 1 HepaBeHCTB (4 yaca)

YpaBHEHUS U HEPABEHCTBA C MOyJieM. MeTo/1 MHTEPBAJIOB JJIsl HEMPEPBIBHBIX (PYHKIIUH.

PaBHOCHJILHOCTH YpaBHEHHI U HEPABEHCTB cucTeMaM (6 4acoB)

OcHoBHble moHATHs. Pacmanaromuecs: ypaBHeHus. Perienue ypaBHeHHE ¢ momoribio cuctem. YpasHenus Buma f(a(x)) = f(B(x)). Pemrenune
HEepaBeHCTB ¢ nmoMolnkko cucteM. Hepaencrsa Buma f(o(X))>f(B(x)).

HecTranaapTHbie MeTOAbI pellieHUs] YPABHEHUII U HepaBeHCTB (8 4acoB)

Hcnonb3oBanue obmnacteil cymiectBoBaHUs (PyHkumii. Mcmonb3oBaHue HE OTpULATENBbHOCTH (GyHKIUH. Vcmonb3oBaHWE OrpaHUYEHHOCTH
¢byukuu. Vcnonap3oBaHHEe CBOMCTB CHHYyca M KOCHMHYca. lcmonbp3oBaHME YHCIOBBIX HEpaBeHCTB. lcmonb3oBaHuEe NPOU3BOAHOW ISl PELICHHUS
YpaBHEHUH U HEPABEHCTB.

CucremMbl ypaBHeHHMH ¢ HECKOJIbKIMHU HEU3BECTHBIMH (5 4acoB)
PaBHOcunbHOCTB cucteM. Cucrema — cienctsue. MeTo/1 3aMeHbl HeM3BECTHBIX. HecTanjapTHbIE METO/IbI PEILICHUs] YPAaBHEHU U HEPABEHCTB.
YpaBHeHMs] M HEPaBEeHCTBA ¢ mapamerpamMu (7 4yacoB)
VYpaBuenus ¢ mapamerpom. HepaBenctBa ¢ mapamerpom. CucTeMbl ypaBHEHHH C MapaMeTpoM. 3aJadu C YCIOBHIMHU.
KommuiexcHble yucaa (7 yaca)

Anrebpanyeckas Gpopma komruiekcHOro uncia. ConpspkeHHbIE KOMIUIEKCHBIEC Yuciia. ['eoMeTpuyueckass HHTEPIpETAlUs KOMIUIEKCHOTO YHCIIa.
Tpuronomerpuyeckas popma KOMILIEKCHOTO 4ncia. Bo3BeneHre B HaTypanbHYIO cTeneHb (hopmyna Myaspa). KopHu U3 KOMIUIEKCHBIX YHCEN U UX
coiicTBa. Kopau MHOTOuneHoB. OcHOBHAas Teopema anredpsul. [lokazarensHas hopMa KOMIUIEKCHBIX YHCEN.

TexcToBble 3a1a4u (6 yacoB)

3amayn Ha YUCIIOBBIC 3aBUCHUMOCTH. 3ajJlaud Ha JBIDKEHUE. 3aJauid Ha COBMECTHYIO paldoTy. 3ajaun Ha CMECH M CIUIaBbl. 3a/ladd Ha paboTy.
OKOHOMHYECKHE 3a/IaUH.

BekTopsl B npocTpancrse (20 yacos)



[Tonsitue BexkTopa. Moayinb BekTopa. PaBeHCTBO BekTOpoB. KomnHeapHbie BeKTOpbI. Cl0KEHUE U BEIUYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha yucio. Kommuianapueie BekTOphl. Pa3znoxeHune BEKTOpa MO TpeM HEKOMIUIAHAPHBIM BeKTOpaM. JlekapTOBbI KOOPAMHATHI B MPOCTPAHCTBE.
Koopaunatsl Bektopa. CBs3b MEXJy KOOpAMHATAMU BEKTOPOB M KoOpAMHaTamMu Todek. [Ipocreiimme 3agaun B KOOpJAMHATaX. YTOJI MEXKIY
BekTOpamu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB. BrIUnCIIEHNE YIII0B MEXIY MPSAMBIMU U IIOCKOCTAMHU YpaBHEHME INIOCKOCTU. PaccTosiHue OT
TOYKH 10 TuiockocTH. lleHtpanbHas cummerpus. OceBas cummeTpus. 3epkanbHas cumMmerpus. [lapamrensubiii nepenoc. IlpeobpazoBanue
noxoous.

Huauuap, konyc u map (17 yacon)

[Tonste umMnUHApa, UUIMHApPUYECKOM moBepxHocTH. [lnomaap moBepxHocTH wuiauHApa. OceBble CEYEHHS M CEUEHUsl MapauleNibHbIE
ocHoBaHuI0. [loHsATHE KOHyca, KOHHMYECKOW mnoBepxHOcTU. [lmomazas moBepxHOCTH KoHyca. OceBble CEUEHHUSI U CEUEHUsl MapaljiesibHbIe
ocHOBaHUIO. YceueHHbll koHyc. Cdepa u map, ux ceueHus. YpaBHeHue cdepbl. Bzaumuoe pacmnomnoxxkenue chepsl u miockoctu. KacatenbHas
I0CcKOCTh K cdepe. Chepa, BnucanHas B MHOrorpanHuk. Cdepa, onrcanHas OKOJIO MHOTOTPaHHHKA. DJUTUIIC, THIIEpOoIIa, mapadoia Kak ceueHUs
KOHYyca.

O0bembl Tea (22 yaca)

[Tonsitne obwvema. OOvem kybOa, mapamtenenunena OO0bem mpsimod mpu3Mbel. OObeM HWIMHApPa Beramcienne 00bEMOB TEN € ITOMOUIBIO
ornpezaeneHHoro uurerpaita. O0beM HaKIOHHOW MPU3MBI, MUpaMUbl, KoHyca. OTHOIIeHHe 00beMOoB MOJO00HBIX Tenl O0beM mapa. [Tnomans cheps
O6beM 11apoBOro cerMeHTa, apoBOro CJos, IAPOBOTO CEKTOpa

IHoBTOpenue (32 yaca)

TemaTnuyeckoe NIaHKPOBaAHUE

n/n | Haumenosanwue pa3nena | Kon-Bo | HaumeHoBanue TeMbl Koun-
4acoB BO
4acoB
10 knacce
1 [ToBTOpeHue ul3 [ToBTOpEHME U cucTeMaTH3alus 3
cHUCTeMaTH3aIs y4e0HOro MaTepualia Kypca MaTeMaTHKU
yueOHOro MaTepuana HaYaJIbLHOM IIKOJIBI
2 JlelicTBuTenbHbIe yncna | 12+1 BxoaHast koHTposibHas paboTa 1
ITonsATHE MENCTBUTENBHOIO YHCIIa 2
MmuosxectBa unceir. CBOMCTBa 2




IEHCTBUTEIBHBIX YHCET

MerToibl MaTeMaTUYECKON MHAYKIIUH
IIepecranoBku

Pa3smemenus

CoucTanus

Jloka3aTenbCTBO YUCIIOBBIX HEPABEHCTB
JlemMMoCTh 1ebIX Yuces

CpaBHEeHME IO MOIYJIIO M

3aau ¢ 1eI0YNCICHHBIMHU
HEN3BECTHBIMU

PR RPRRRPRRERRERE

PannonanbHbie
ypaBHEHUS U
HEpPaBEHCTBA

18

PanrionaneHbie BhIpaxeHUs

®opmynsl 6mHOMa Hpl0TOHA, pa3HOCTH U
CYMMBI CTEIICHEeH

PanmonanbHble ypaBHEHUS

Cucrembl palluOHAIBHBIX YPaBHEHUM
Meto1 HHTEPBAJIOB PEIICHUS HEPABEHCTB
PanronanbHbIe HEpaBEHCTBA

Hectporue HepaBencTBa

Cucrembl palluOHAIbHBIX HEPABEHCTB
KonTponsnas pabora No 1

N -

Kopens cTenenn n

12

[Tonstue pynkunu u ee rpaduxa
OyHKIUSA y = X"

[lonsATHE KOpHS CTENEHN n

KopHu 4€THOl 1 HEU€THOM cTeneHei
ApudpmeTnueckuii KOpeHb

CBolicTBa KOpHEH CTENEHU N
®dynxusa y = Vx,x =0
KonTponbhas paborta Ne 2

Creneunp
[MOJIOKUATEIBHOTO YUciia

13+1

Crenens ¢ palMoHaJIbHBIM IIOKA3aTENEM
CBoliCcTBa CTENEHU C PallHOHAJIBHBIM
II0Ka3aTesleM

IlonsATne npenena nociae 0BaTeNbHOCTH
CBolicTBa NpeaesioB

NFP FPFPNNNPEPNRPRPRPRPRPOWOOWOWDNDDN

NN




BeckoneuHo yObIBaromias
reoMeTpHuyecKas mporpeccus

Hucno e

[TonsiTHE CTENEHU C UPPALUOHATEHBIM
II0Ka3aTeleM

[TonyromoBas KOHTpoOIbHAs paboTa
[TokasarenpHast GyHKIIHS
KontponbHas padota Ne 3

[EEN

Jlorapudmsl

[Tonstue morapupma
CaoiicTBa JiorapupmoB
Jlorapudmuueckas pyHKIus

[TokazarenbHbIe U
norapudmudeckue
ypaBHEHUS U
HEpaBEHCTBa

11

[Ipocreiimune nmokazarenbHbIE YPaBHEHHS

[Ipocreiimue norapudpmuyeckue
ypaBHEHHUSI

YpaBHEHHUs1, CBOAAIIUECS K IPOCTEUILINM

3aMEHON HEM3BECTHOTO
IIpocTeiinme mokazaTeibHbIE
HEPaBEHCTBA

[Ipocreiimme nmorapupMudeckue
HEPaBEHCTBA

HepaseHctBa, cBoasIMecs K
MIPOCTEUIINM 3aMEHOM HEM3BECTHOIO
KonTtposnbHast pabora Ne 4

R Rk wN

Cunyc, KOCUHYC,
TaHTeHC yTia

[TonsTue yrima

Panpnannas mepa yria

Onpenenenne cuHyca ¥ KOCUHYca yria
OcHoBHbIE (GOPMYIIBI IS SIn a U COS a
ApkcuHyC

APKKOCHHYC

TaHreHc ¥ KOTaHTeHC
yria

OHpe,Z[CJ'ICHI/IC TaHIr¢Hca 1 KOTaHI'¢HCa

yria
OcHoBHBIE (OpMYIIBI 17151 tg a U ctg a

RRPRPNR PR

N




APpKTaHT€HC
ApPKKOTaHT€HC
Kontponsnas pabora Ne 5

10

DopMyIIbl CIOKEHUS

11

Kocunyc pa3HOCTH U KOCMHYC CYMMBI
JIBYX YIJIOB

@opMyIibl U1l TONOJHUTEIBHBIX YIJIOB
CuHYC CyMMBI U CUHYC Pa3HOCTH JBYX
YIJI0B

CymMa U pa3HOCTb CHHYCOB U KOCUHYCOB
@opMyibl 1JIs1 TBOMHBIX U MOJOBUHHBIX
YIJI0B

[Ipou3sBeneHne CUHYCOB U KOCUHYCOB
@DopMyIIbI [JIsI TAHTEHCOB

N N[ P

NN

11

Tpuronomerpudeckue
(YHKIIUU YHCIOBOTO
apryMeHTa

OyHKIHS y = sin X
OyHKIUS Y = COS X
OyHKIMA y = tg X
OyHKIMSA y = ctg X
KonTposibhas padora Ne 6

12

Tpuronomerpuueckue
ypaBHEHUS U
HEpPaBEHCTBA

12+1

[Ipocreiiime TPUrOHOMETPUIECKHE
ypaBHEHUS

VYpaBHEHUsI, CBOJSALIUECS K POCTEHIINM
3aMEHO# HEU3BECTHOI'O

[IpumeneHre OCHOBHBIX
TPUTOHOMETPUIECKUX (HOPMYIT ISt
pelieHusl ypaBHEHUM

OnHOpOoHBIE ypaBHEHUS

[Ipocreiine HepaBeHCTBA AJisl CUHYCA U
KOCHHYCa

[Ipocreiine HepaBeHCTBA AJIs1 TAHTEHCA
M KOTaHTeHca

I'omoBast KOHTpOJIbHAS paboTa
HepasenctBa, cBogsuecs K
MPOCTEUIINM 3aMEHOIN EePEMEHHOT0
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BBenenne BcnoMoraTensHOTO yriia 1
KontponbHas padota No7 1
13 | DnemeHTHI TEOpPUU 6 [TonsATHE BEpOATHOCTH COOBITHSA 3
BEPOATHOCTEI CBoiicTBa BEPOSATHOCTEH COOBITUI 3
14 | Yacrora. YcnoBHas 2 OTtHocuTeNbHAS YACTOTA COOBITUS 1
BEPOATHOCTH YcnoBHas BeposiTHOCTh. HesaBucumbie 1
COOBITUS
15 | UroroBoe noBropeHue | 5 IToBTOpEHME U cUCTEMAaTU3aLUs
y4eOHOro MaTepuasa Kypca MaTeMaTUKH
10 xnacc
TemMaTH4yecKkoe JIAHMPOBAHNE
n/n | Haumenosanwue pa3nena | Kon-Bo | HaumeHnoBanue Tembl Koz-
4acoB BO
4acoB
10 kaacc
1 Hexotopeie  cBenenus | 4 VYTIBl M OTpe3KH, CBSI3aHHBIE C 1
U3 TUTAaHUMETPHH OKPY>KHOCTBIO 1
Perienue TpeyroibHUKOB 1
Teopema Menenast u UeBbl 1
Onnunc, runepboia 1 napabdosia
2 BBenenne.  AKCHOMBI | 5 [Ipenmer crepeomeTpuu. AKCHOMBI 1
CTEpeOMETpUM U  UX CTepeOMETPUH
CIIEJICTBUSI. Hexotopsbie ciencTBus u3 akCuoM 1
Pemienue 3a1a4 Ha MpUMEHEHUE akcuoM | 3

CTEPEOMETPUHU U UX CIIEJCTBUH.




ITapannenbHOCTD 19 [TapannenbHble npsMble B IpocTpaHcTBe. | 1
IPSIMBIX U IJIOCKOCTEN [TapamiensHOCTB TPEX MPSAMBIX
[TapamnenbHOCTb NPSAMON U INIOCKOCTH 1
Pemrenue 3anau Ha napaiesbHOCTh
IIPSIMOU U TUIOCKOCTH. 3
CkpeuuBaronyecs npsiMble 1
VYTIIBl ¢ COHAINIPaBICHHBIMU CTOPOHAMM. 1
VYros Mexay NpsSMBIMU.
IloBTOpenue teopuu. Pemenne 3anau 2
KonTpoabnas padora Nel 1
[TapannensHbie miuockoctu. CBoiicTBa 2
NapaJuIeIbHbIX INIOCKOCTEM.
Terpasap. [lapannenenurnen. 2
N3o00paxkeHne mpocTpaHCTBECHHBIX 3
¢buryp. 3asaun Ha MOCTPOECHUE CEUECHUH.
KonTponbhast padota Ne2 1
3auet Nel 1
[lepnenaukynsprocts | 20 IlepnieniuKynspHBIE IPSIMBIE B 1
MPSIMBIX U IIJIOCKOCTEN IIPOCTPAHCTBE.
[Ipu3Hak nepneHuKyIsapHOCTH mpsimoid | 1
U IIJIOCKOCTH.
Teopema o npsamoit, nepneHaukyasipuoint | 1
K IUIOCKOCTH
Pemrenue 3a1a4 Ha MEpIEHIUKYISIPHOCTD | 3
MPSIMON U TUIOCKOCTH.
PaccrosiHME OT TOYKM 10 TUIOCKOCTH. 1
Teopema o Tpex nepneHAuKyIsIpax.
Yron Mexay npsmMoil U III0CKOCTHIO. 1
Pemenue 3anau ¢ npuMeHEHNEM 4

TEOPEMBI O TPEX MEPIIECHIUKYISIpax.




JIByrpannsiii yroia. [IpuzHak 2
MEPIEeHIUKYISIPHOCTU ABYX IIOCKOCTEH.
[IpssMOyTONIBHBIN NTapasuIeIeuIIe
Pemenue 3agau no reme ABYrpaHHBII
yroJ, MePIEeHIUKYIIPHOCTD MIOCKOCTEN
KontponbHas padota No2

3auet Ne2

NN

5 MHororpaHHuKH 16 [Tonstue MmHOTOrpanHuka. [Ipusma.
IInpamupa

[IpaBuiibHBIE MHOTOTPAHHUKH
KonTponbnas padorta Ne3

3auer Ne3

N P TN & 2 I S NN S B

15 | UroroBoe noBTropenue | 4 [ToBTOpEHME U cUCTEMATH3AIHS
yue0OHOro MaTepuaa Kypca
reomeTpun 10 kace

TemaTn4eckoe IJIAHUPOBAHHUE 110 anreﬁpe M HayajaMm anajau3a B 11 kiaacce

Tembl KosmuectBo | KotnyecTBo
4acoB K/p

1. ®yHKIUM U UX TpapUKH 8 1(cTapToBas)
2.Ilpenen GyHKIIUU ¥ HENIPEPHIBHOCTD 4
3.00paTHbIe PYHKITUU 5 1
4 IlpousBoaHas 11 1
5. IIpuMeHeHne Nponu3BOJHON 15 1
6.IlepBooOpa3zHast u HHTErpaj 1

7. YpaBHEHUA-CIENCTBUS

8. PaBHOCHJIBHOCTH YpPaBHEHHI HA MHOXECTBaX

10.MeTtox npoMeXyTKOB /U1 YPABHEHUN U HEPABEHCTB

11.PaBHOCHIJIBHOCTD YpaBHEHUHN U HEPABEHCTB CUCTEMaM

9
4
8
9. PaBHOCUIBLHOCTH HCPABCHCTB HA MHOKCCTBAX 6
4
6
8

12. HectanjapTHbIE METO/IbI PELIEHNsI YPABHEHUH U




HEPaBEHCTB

13. Cucrembl ypaBHEHH ¢ HECKOJILKUMHU HEU3BECTHBIMU

14.YpaBHeHMs 1 HEPABEHCTBA C MApaMETPOM

15.KomMIuiekcHble ynciia

oOIN || O

14. TexkcToBBIE 3a7a4N

15. IloBTOpEHue 23 1

TemaTuueckoe IVIAHUPOBAHHUE 110 TEOMETPUHA B 11 xaacce

Tembl KoumuectrBo | KotnyecTBo
4acoB K/p
1.BekTopsl B MPOCTPAHCTBE 20 2
2. Hunuaap, KOHYC U 1map 17 1
3. O0beMsbI T 22 2
4. TloBTOpeHue 9 1

KOHTPOHLHO- H3MEPUTECJIbHBIC MaTECPHUAJIbI:
OCHOBHBIC BUJIbI KOHTPOJIA: TEMATUUCCKHUEC TCCThI, CaAMOCTOATCIIbHLBIC pa6OTI)I 1 KOHTPOJIBHBIC pa6OTI>I. TecTel 1 caMOCTOSATEIbHEIC pa6OTI)I

TEMaTUYECKH CTPYNIIUPOBAHbI, COOTBETCTBYIOT TPEOOBAHUSAM IIKOJBHOM MPOTrpaMMBI.

[lepBast 4wacTh KaxaoW pabOTBl COAEPKUT MaTepuaji, COOTBETCTBYIOIIMN 0a30BOMYy YpOBHIO MOAroToBKU. [logoOHBIe 3amaHus
paccMmarpuBaroTCs B yueOHUKE M OTpadaThIBAlOTCS B KJIACCE, MOJ PYKOBOJCTBOM yuuTens. JlJis UX BBINOJIHEHUS HE TpeOyeTcs JOMOIHMUTEIbHBIX
3HaHUH, BBIXOJAIIMX 3a Ipelesbl ImporpaMMbl. Bropass 4acTe KOHTPOJIBHOM pPabOTBI COCTOMT U3 OoJjiee CIOXKHBIX 3a/laHUil, BBINOJHEHHE HX
MPOBOJUTCS, Kak MpaBuio, B 2-4 stama. [locnmenHss 4acTe KOHTPOJIBHOM pabOThl MO3BOJSET YYEHHUKAM IMPOSIBUTH BBICOKUH YpPOBEHb 3HAHUIA,
JIOTHYECKOTO MBILIEHUs], UHTEPEC K MPEIMETY, CIOCOOHOCTh MPUMEHHUTh 3HAHHSI B HECTaHIapTHOM cuTyaluu. KoHTposibHbIE pabOThl IpUIararoTCs.

KontpomnbHble paboThl 1atoTcst Ha 45 MUHYT, B X0/1€ KOTOPBIX MPOBEPSIFOTCS 3HAHUS, YMEHUS M BHIYMCIUTEIbHbBIE HABBIKH 10 TEMAM.

OneHka IUIaHNPYEMBbIX Pe3yJIbTATOB

Cucrema OLIEHKH JOCTH)KEHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEJHETO 00IEro o0pa3oBaHUs
(Tanee — cucTeMa OLIEHKH) SIBIISIETCSI YaCThbIO CUCTEMbI OLICHKH M YIPaBJIEHUS KaueCTBOM 00pa3oBaHMs B 00pa30BaTEeIbHOW OPraHU3alUN U CIIYKUT
OJIHUM W3 OCHOBAaHUM JUIsl pa3pabOTKH JIOKAJLHOTO HOPMAaTHUBHOIO akTa 0Opa30oBaTENIbHOM opraHu3anuu o (opMax, NepUOJAUYHOCTH U TOPSAKE
TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTECTalUH.



Oco0eHHOCTH OLIeHKH JIMYHOCTHBIX, MeTalpeIMeTHBIX U NPeAMETHBIX Pe3yJbTaTOB

OCOOEHHOCTH OLIEHKH JINYHOCTHBIX Pe3yJIbTaToB

DopMHUPOBaHUE JIMYHOCTHBIX PE3YJIbTATOB 00ECIICUNBACTCA B XOJI€ PEATH3alii BCEX KOMIOHEHTOB 00pa30BaTEeIbHON NESITEILHOCTH, BKIIIOYAs
BHEYPOUHYIO JA€ATEIBbHOCTb.

B cooterctBuu ¢ tpedoBanusimu @I'OC COO pocTrkeHne TMUHOCTHBIX PE3YIbTATOB He BBIHOCHTCS HA UTOTOBYIO OIICHKY OOy4Yaromuxcs, a
ABJISICTCSA NPEAMETOM OLIEHKH 3(PPEKTUBHOCTH BOCIUTATEIbHO-00Pa30BaTEIbHON 1E€ATEILHOCTH 00pa30BaTEIbHOM OpraHn3alui U 00pa3oBaTeIbHbIX
cucreM paszHoro ypoBHA. OIGHKa JHMYHOCTHBIX pPE3YyJIbTAaTOB 0Opa30BaTENbHONW JAEATENBHOCTH OCYHIECTBISIETCS B XOJ€ BHEIIHHMX
HEeNepCOHU(UIIMPOBAHHBIX MOHUTOPHUHIOBBIX HccieloBaHUN. VIHCTpyMeHTapuil [ HUX pa3pabaThIBaeTCs U OCHOBBIBAETCS Ha OOIICIPUHATBHIX B
poeCCHOHATLHOM COOOMIECTBE METOIMKAX IICUXOJIOTO-T1EAArOTHUECKON JUArHOCTHKH.

Bo BHyTpeHHEM MOHMTOPUHI'€ BO3MOKHA OLIEHKA CPOPMHUPOBAHHOCTHU OTAEIbHBIX JJUYHOCTHBIX PE3yJIbTaTOB, IPOSIBIAIOLIMXCS B COOIIOIEHUH
HOPM M TpaBWJ IOBEACHUS, MPUHATHIX B 0Opa3oBaTEIbHOM OpraHM3allMM; y4yacTHMM B OOIECTBEHHOM >KM3HM 00pa30BaTEIbHOW OpraHu3allvy,
OMpKafIIero COUUaNIbHOTO OKPY)KEHHUs, CTPaHbl, OOIECTBEHHO-TI0JIE3HOM IEesATEIbHOCTH; OTBETCTBEHHOCTH 3a PEe3yJIbTaThl 00YYEeHHUs; CIOCOOHOCTH
JeNaTh OCO3HAHHBIM BBIOOpP CBOEH 00pa3oBaTENbHON TPACKTOPHH, B TOM YHCJIE BBIOOP MPO(GEccHH; IIEHHOCTHO-CMBICIOBBIX YCTaHOBKAaX
o0yyarommuxcs, GOpMUPYEMBIX CPEACTBAMH Pa3IMYHBIX IPEIMETOB B paMKaX CUCTEMBbI 00IIero 00pa30BaHMsL.

PesynbTarhl, mojaydyeHHblE B XO/A€ KaK BHEIIHMX, TaK M BHYTPEHHUX MOHMTOPHUHIOB, JIOIYCKAa€TCS HCIOJb30BaTh TOJBKO B BUJE
arperupoBaHHbIX (YCpPeAHEHHBIX, aHOHUMHBIX ) JaHHBIX.

BHyTpeHHUI MOHUTOPMHI OpPraHMU3YyeTCsl aJMHUHHUCTpanueil oOpa3oBaTeNbHON OpraHM3allMM U OCYIIECTBISETCS KJIACCHBIM PYKOBOJUTEIIEM
IIPEUMYIIECTBEHHO Ha OCHOBE €XKEJHEBHbIX HAOJIIOJCHUH B XO/€ Y4EOHbIX 3aHATUH U BHEYPOUHOH AEATENbHOCTH, KOTOpble 00O0OINAIOTCS B KOHIIE
y4eOHOTO rojila U MPEJCTABISAIOTCS B BUIEC XapaKTEPUCTHKH MO (Gopme, yCTaHOBIEHHOW 0Opa3oBaTenbHON opraHuzanued. Jroboe mcmonp3oBaHne
JTAHHBIX, TTOJYYEHHBIX B XOJI€¢ MOHHUTOPUHIOBBIX MCCIIEIOBaHHM, BO3MOKHO TOJIBKO B COOTBETCTBUU ¢ DepepanbHbIM 3aKOHOM OT 27.07.2006 Ne 152-
@3 «O nepCoHANBbHBIX TAHHBIX.

Oco0eHHOCTH OlleHKH MeTanpeIMeTHbIX pPe3yJbTaTOB

OneHka MeTanpeAMETHBIX pEe3yJbTaTOB NpEeACTaBiIseT CO00M OIEHKY JOCTM)KEHHUS IUIAHUPYEMbIX pe3yJIbTaTOB OCBOEHHS OCHOBHOM
o0Opa30BaTeNbHON MpOrpamMMbl, KOTOpBIE MPEACTABICHBl B MPUMEPHON MporpaMMe (pOpMHUPOBAHUS YHMBEpPCAIbHBIX YUEOHBIX NEHUCTBUH (pa3neibl
«PerynsaTuBHble yHUBEpCATIbHBIE YUeOHbIE AeUCTBUSLY, «KOMMYHUKAaTHBHBIE YHUBEpCAJIbHBIE yueOHble eiicTBUs», «[lo3HaBaTenbHbIE YHUBEPCATIbHbIE
yueOHbIE JEHCTBUS).

OrneHka JOCTHXKEHHSI METAIIPEIMETHBIX pe3yIbTaTOB OCYILECTBISIETCS afMUHHUCTpaLueil 00pa3oBaTebHONW OpraHu3aluy B X0A€ BHYTPEHHETO
MOHHUTOpPHHTA. COI[Cp)KaHI/Ie U TCPUOJUYHOCTL OLCHOYHBLIX MpOoUCAyp YCTAaHABIMBACTCA PCHICHUCM IICAArorud4cCKoro CoBETa. I/IHCTPYMGHTapI/Iﬁ
CTPOUTCSI Ha MEXIPEAMETHOW OCHOBE, B TOM YMCJIE U JUI OTACNbHBIX I'PYII NPEAMETOB (HanmpuMmep, Ui NpeAMETOB €CTeCTBEHHO-HAYYHOTO LIUKJIA,
IJIS. IPEAMETOB CONMAIBHO-TYMaHHTApHOTO NUKJIA | T. I.). LlemecooOpa3sHo B pamMkax BHYTPEHHETO MOHHMTOPHHIA 00pa30BaTEIbHOM OpraHHM3aIlNH
MIPOBOJIUTH OTJIENbHBIE IPOIIETyphI IO OLIEHKE:

- CMBICITIOBOTO YTEHHS,



— MO3HABATENIbHBIX Y4YeOHBIX JeHCTBUH (BKIIOYAs JIOTHYECKUE TNPUEMBI M METOAbl TMO3HAaHUS, cHenuduueckue JUis OTIEIbHBIX
o0Opa3oBaTeNbHBIX 001acTei);

— HMKT-KOMIIETEHTHOCTH;

- C(OPMHUPOBAHHOCTH PETYJIATUBHBIX U KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX Y4€OHBIX EHCTBUI.

Hauboinee anexBatHpIMU (hOpMaMU OLIEHKH MTO3HABATENBHBIX y4EOHBIX IEHCTBHIA MOTYT OBITh MMCbMEHHBIE H3MEpUTEIbHBIE MaTepuanbl, MKT-
KOMIIETEHTHOCTH — IIpaKTH4yecKass padoTa C HCIOJIb30BAHMEM KOMIIBIOTEpA; C(HOPMUPOBAHHOCTH PETYIATHBHBIX M KOMMYHUKATHUBHBIX Y4EOHBIX
neiicTBUi — HaOIIOIEHUE 32 XOJ0M BBITIOJIHEHHUS TPYIIIIOBBIX U HHIMBUIYAJIbHBIX YUEOHBIX UCCIEIOBAHUN U MIPOEKTOB.

Kaxnplii U3 nepeyrcieHHbIX BHUJOB JUATHOCTUKU MPOBOJUTCSA C MEPUOJUYHOCTBIO HE pEeXe, YeM OJMH pa3 B XoJe OOy4eHHUs Ha YpOBHE
cpeaHero obmiero 0opa3oBaHusl.

OCHOBHOH MpPOLIENYpPOM WTOTOBOW OLEHKHM JOCTHXKCHHS METANPEAMETHBIX PE3YJIbTATOB SBJIACTCA 3alUTa MHAWBUIYAJIBHOTO HUTOTOBOTO
IIPOEKTA.

OcCo0eHHOCTH OLIeHKH NpPeIMeTHBIX Pe3y/1bTATOB

OneHka NMpeIMEeTHBIX Pe3y/IbTaTOB HPEICTaBIseT COOOM OLEHKY JOCTHXKEHMsI OOYyYalOUIMMHUCA IUIAHUPYEMBIX PE3yJbTaTOB MO OTIEIbHBIM
IpeIMeTaM: MPOMEKYTOUHBIX IUIAHUPYEMBIX PE3yJbTaTOB B paMKax TEKYyLIEH M TeMaTHYECKOM MPOBEPKU U UTOTOBBIX INIAHUPYEMBIX PE3YJbTATOB B
paMKax UTOrOBOM OLIEHKU M rOCyapCTBEHHOM UTOTOBOM aTTECTAaLUU.

CpencTBOM OLEHKHM IUIAHUPYEMBIX pEe3yJIbTaTOB BBICTYNAIOT Yy4yeOHbIE 3aJaHUs, MPOBEPSIOIIUME CIOCOOHOCTh K PEIICHHUI0 Y4eOHO-
[IO3HABATENbHBIX M Y4eOHO-IPAKTUYECKUX 3aJad, IMpearnojararoliie BapUaTUBHbIE IYTH peLIeHHs (HampuMmep, cojaepskaliyde HU30bITOYHbIE IS
pereHust mpoOJIeMbl JAaHHBIE WJIH C HEAOCTAIOIIMMHU JAHHBIMU, MIIM TIPEATIONIAraloT BEIOOP OCHOBAHMIA [ PEIICHHSI IIPOOJIEMBI | T. 11.), KOMIUIEKCHBIE
3aJJaHMs, OPUEHTHPOBAHHBIC HA NPOBEPKY LIEJIOr0 KOMILIEKCa YMEHUH; KOMIIETEHTHOCTHO-OPHMEHTHUPOBAHHBIE 33/1aHUsl, MO3BOJISIOIIME OLICHUBAaTh
c(OpMUPOBAHHOCTH IPYIIIBI PA3IMUHBIX YMEHUHN U 0a3UpyoInecs Ha KOHTEKCTE CUTYallUui «GKU3HEHHOT'0» XapakTepa.

OneHka NMpeAMETHBIX PE3yJbTaTOB BEAETCA KaXKIbIM YUYUTENIEM B XOJ€ NPOLENyp TEKYIIEeW, TEMaTU4EeCKOH, MPOMEXYTOYHON M WUTOTOBOU
OLIEHKH, a TaKXe aIMUHUCTpalueil 00pa3oBaTeabHON OpraHU3allK B X0/1€ BHYyTPEHHET0 MOHUTOPUHTA yUE€OHBIX TIOCTHKEHUH.

OCOOEHHOCTH OIIEHKH MO OTAEIbHOMY INpeaAMeTy (UKCHPYIOTCS B HPUIOKEHHH K 00pa30BaTeNbHOW IMporpamme, KOTOPOE YTBEpXKIaeTcs
MeTarOTHYECKHM COBETOM 00pa30BaTEIbHOM OpraHU3allMy M TOBOJUTCS 10 CBEICHUS OOYYAIOIIUXCS U MX POJUTENEH (MM JIUI, UX 3aMEHSIOIIHX ).
Onucanne MOXKET BKJIIOYATh!

— CIHUCOK IUIAHUPYEMBIX pE3yJbTaTOB (MTOTOBBIX W MPOMEXYTOUHBIX) C YKa3aHWEM OJTanoB HX (opmupoBaHus (MO KaKIOMY
pazneny/TeMe Kypca) ¥ Croco0OB OICHKH (HAmpHUMep, TEKyIas/TeMaTHYecKas; YCTHBIH ompoc / muchbMeHHasi KOHTpoJIbHas paborta / mabopatopHast
pabora u T.1I1.);

— TpeOOBaHUS K BBICTABIEHUIO OTMETOK 32 MPOMEXYTOUYHYIO aTTECTalMi0 (IpU HEOOXOJUMOCTH — C yYETOM CTENEeHHM 3HAaYMMOCTHU
OTMETOK 32 OTJIeIbHbIE OLIEHOUHBIE MPOLIETYPHI), @ TAKKE KPUTEPUU OLICHKHU;

— OIMCaHWE WUTOTOBBIX PAOOT (ABISAIOIIMXCS OJHUM M3 OCHOBAHMUU Ul NMPOMEXKYTOUHON M UTOTOBOM aTTECTallMH), BKIJIIOYAash HOPMBI
OLIEHKH U IEMOHCTPAIlMOHHBIE BEPCUHM UTOTOBBIX paloT;



- rpaduK KOHTPOJIBHBIX MEPOTPUATHA.

Opranunsanus v cofepKaHue OLeHOYHBIX IPOLeaYypP

CraproBast JMarHOCTHKA MpeCTaBIAeT cO00H NpoLeaypy OLEHKH FTOTOBHOCTH K 00yYEHHIO Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

CraproBast TMarHOCTUKA OCBOCHUSI METAIIPEIMETHBIX PE3YJIbTATOB IPOBOIUTCS aAMUHUCTpAIEel 00pa3oBaTeIbHON opraHu3anyu B Hadane 10-
o Kjacca 1 BBICTYNAeT KaKk OCHOBA (TOYKA OTCYETA) JUI OLIEHKHU JUHAMUKU 00pa30BaTeIbHbIX JOCTHKEHUM. OObEeKTaMH OLIEHKH SBJISIOTCS CTPYKTYpa
MOTHUBAIMH U BJIaJICHUE TI03HABATEIIbHBIMUA YHUBEPCAIbHBIMU y4E€OHBIMU ACHCTBUSMH: YHUBEPCATLHBIMU M CHICIIM(PUUECKUMHU JI1 OCHOBHBIX y4EOHBIX
IIPEMETOB [103HABATEIbHBIMU CPEICTBAMH, B TOM YHUCIIE: CPEICTBAMU PabOThl ¢ HH(pOpMaLHUEH, 3HAKO-CUMBOJIMUYECKUMH CPEACTBAMH, JOIMUECKUMHU
olepanusMu.

CraproBasi IMarHOCTUKA FOTOBHOCTH K U3YYEHHUIO OTJENbHBIX IPEIMETOB (pa3zesioB) IPOBOJUTCS YUUTEIEM B Hayajae U3ydeHUs [IPEIMETHOTO
Kypca (pazzaena).

Pe3ynbpTaThl CTapTOBOM IOMATHOCTHKHU SIBISIOTCS OCHOBAHHMEM JUIl KOPPEKTUPOBKM YYEOHBIX HpOrpaMM M HHAWBUAYaJIU3alMU ydeOHOH
JEeSTENIbHOCTH (B TOM YMCJIE B paMKax BbIOOpa ypOBHS M3Y4YEHHUs MPEIMETOB) C YUETOM BBIJIEJIEHHBIX aKTyaJIbHBIX MPOOJIEM, XapaKTEPHbIX JUIsl Kjlacca
B 1I€JIOM U BBISIBJICHHBIX TPYII PUCKa.

Tekyimias oneHka MpeACTaBlIAeT COOON MpoLENypy OLEHKH HHAMBHAYaJbHOTO IPOJBUKEHUS B OCBOEGHMM Y4e€OHOW mporpammsl Kypca.
Texymas oueHka MokeT ObITh (opMupyrome, T.e. MOAJEPKUBAIOIIEH M HAMpaBIAOLIEH YCWiIus o00ydarouerocs, M JAUarHOCTHYECKOH,
CTIIOCOOCTBYIOIIECH BBISIBICHUIO M OCO3HAHUIO YYHTEIEM M OOYYaroIIUMCS CYIIECTBYIOUIMX mpobieM B oOydeHuH. OOBEKTOM TEKYIIeH OLEHKU
SBJISIIOTCS IPOMEXKYTOUHBIE ITPEIMETHBIE IUTAHUPYEMble 00pa30BaTeIbHbIE PE3YIbTATHI.

B xonme oueHkn cHOpMUPOBAHHOCTH METANpPEAMETHBIX pPE3YJIbTAaTOB OOYyUEHHUS PEKOMEHIyeTcsi 0co00oe BHHMAHHWE YJENSATH BBISIBICHUIO
po6eM 1 (pUKCcaUU YCHEIHOCTH IPOABUKEHUS B OBJIaJICHUM KOMMYHUKAaTUBHBIMU YMEHHUSIMU (YMEHHUEM BHUMATEIIbLHO OTHOCUTBHCS K UYXKOH TOUKE
3peHusi, YMEHHEM pacCyXJaTb C TOYKH 3pEHUsl coOeceHWKa, HE COBIAJarolled ¢ COOCTBEHHOW TOUYKOM 3pEeHMs); MHCTPYMEHTAMH CaMoO- M
B3aMMOOIICHKH; WHCTPYMEHTAMU M IpUeMaMM MOMCKOBOHN JEATEIbHOCTH (CIoco0aMM BBISBICHHMS NPOTHBOPEUM, METOJIOB MO3HAHUS, aJeKBaTHBIX
0a30BOM OTpaciu 3HaHUS; OOpalleHHs K HaJeKHbIM HMCTOYHMKAM HHGOpMAaIUH, JOKa3aTelbCTBaM, pPa3yMHBIM METOJaM M crocobaMm IpOBEPKH,
UCIOJIb30BAaHUS PA3IMUHBIX METOJIOB U CIIOCO00B (huKcaruu nHpopMalnu, ee mpeodpa3oBaHus U UHTEPIPETALIHN).

B Tekymieil oneHke HCHOIb3yeTcs Bech apceHan (opM M METOAOB MPOBEPKU (YCTHBIE W NMUCBMEHHBIE OIPOCHI, MPAKTUYECKUE pPadOTHI,
TBOpYECKHE PabOThI, yueOHbIE HCCIIEAOBAaHUS M yueOHbIE MPOEKTHI, 3aJaHUsl C 3aKPHITBIM OTBETOM M CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM —
MOJIHBIM U YaCTUYHBIM, HHIUBUAYAJIbHbIE U TPYNIOBHIE (POPMBI OLIEHKH, CAMO- M B3aHMMOOIIEHKa U Ap.). Bbeibop dhopm, MeTo0B 1 Mojenel 3a1aHuii
OIpeJIeNIAeTCsl OCOOCHHOCTSMU NPEAMETa, OCOOCHHOCTSAMHU KOHTPOJIbHO-OLEHOYHOM AesATeTbHOCTH YUUTES.

PesynbTarhl Tekyiiell OLEHKM SIBISIOTCA OCHOBOHM ISl MHAMBUAYyalIU3alUu Y4eOHOHM NEeSATENIbHOCTH U KOPPEKTUPOBKU HMHJMBUIYaIbHOTO
y4eOHOr0 IJ1aHa, B TOM YHCJIE U CPOKOB M3Y4EHUS TeMBI / pa3jiena / mpeMeTHOro Kypca.

Temaruueckass OLEHKAa NPEACTAaBISIET COOOW MpOIEAypYy OLEHKHM YPOBHS JOCTHKEHHS MPOMEXKYTOUHBIX IJIAHUPYEMBIX pE3yJIbTaTOB IO
IpeaMeTy, KOTOpble NPHUBOJATCS B YUEOHBIX METOJUYECKUX KOMIUIEKTaX K ydeOHUKaM, BXOAAIMX B (eaepalbHBbId MepedeHb, U B PabOUYMX
nporpamMMax. [lo mpenmMeram, BBOAMMBIM OOpa3oBaTeNbHON OpraHu3aluell CaMOCTOSITENbHO, TUIAHUPYEMbIE Pe3yJIbTaThl YCTAHABIMBAIOTCS CaMOM



oOpasoBaTenbHON opranuzanueil. OneHoYHbIe TPOLEaYpbl HOJOUPAIOTCS TaK, YTOOBI OHU MPEITyCMaTPUBAIA BO3ZMOKHOCTh OLIEHKU JOCTHXKEHUS BCEH
COBOKYITHOCTHU IUIAHUPYEMBIX Pe3yJbTaTOB M KAXKAOr0 U3 HUX. Pe3ynbTaThl TeMaTUUECKON OLIEHKHU SIBJIIOTCS OCHOBAHMEM JJIS TEKYIIEeH KOPPEKLHUU
y4eOHO eI TeNPHOCTH U €€ WHINBH Ty aTH3alHH.

[Toptdonuo npexncrarisger coboil mpoueaypy OLEHKM JUHAMUKUA y4eOHOW M TBOPYECKONW aKTMBHOCTH OOYyYarollerocsi, HalpaBJIeHHOCTH,
IIUPOTHl WM HU30MPATEIbHOCTH HHTEPECOB, BBIPAKCHHOCTH IMPOSBICHHA TBOPYECKONH HWHHMIMATHBBI, a TAKXKE YPOBHS BBICHIMX JOCTHIKEHHM,
JE€MOHCTPUPYEMBIX JaHHBIM oOydaromumcsa. B nmoprdosino BKIHOYAIOTCS KaK JTOKYMEHTbI, (PMKCUPYIOLIUE AOCTHKEHHUs oOydarolerocs (Hampumep,
HarpaJHble JUCTHI, IUTUIOMBI, CEpTUPUKATH YIaCTHs, PELEH3UH, OT3bIBBI HAa pabOThI U MPoY.), TaK U ero padoTsl. Ha ypoBHe cpeanero odbpa3zoBaHus
IPUOPUTET IPU 0TOOpPE JOKYMEHTOB JUIsl HOPT(OINO OTHAETCSA JOKYMEHTaM BHEIIHUX OpraHu3aluil (Hampumep, cepTU(UKATHl ydacTusi, JUILLIOMbI U
IpaMOThl KOHKYPCOB U OJTUMITHA[], BXOIAIMX B [lepeueHp onuMIinaa, KOTOPbI €KeroaHo yTBEpkKaaeTcsi MUHUCTEPCTBOM 00pazoBaHus U Hayku PD).
OT10op paboT U OT3BIBOB [yl MOPT(HOIUO BEIETCS CaMUM O00yUarOIIUMCS COBMECTHO € KJIACCHBIM PYKOBOJUTEJEM M IPU y4acTUU ceMbH. BximroueHue
KaKux-Tubo mMarepuanoB B noptdonmo 6e3 cornacus odydaromerocs He nomyckaercs. [lopTdonro B yacTu moadopKu TOKyMEHTOB (hOpMUpPYETCs B
3JIGKTPOHHOM BHJI€ B T€UEHHE BCeX JeT 00ydeHHs] B OCHOBHOW U cpeniHell mikosie. Pe3ynbTarhl, npecTaBieHHble B HOPT(OINO, UCIOIb3YIOTCS IPU
MIOCTYIUIEHUH B BbICILINE YUEOHbIE 3aBEACHHUS.

BHyTpeHHHIT MOHUTOPMHI 00pa30BaTENbHOM OpraHu3alMU IMPeACTaBiIsAeT COOOW IMpOLEeaAyphl OLEHKH YPOBHS JIOCTUIKEHHUS IMPEIMETHBIX U
METANpPEeIMETHBIX PE3yJIbTaTOB, a TAaK)K€ OLEHKU TOW YacTHU JMYHOCTHBIX PE3YJbTAaTOB, KOTOPBIE CBSA3aHbI C OLEHKOH MOBEACHMS, MPUIICKAHUS, a
TaKXe C OLEHKOW FOTOBHOCTU M CIOCOOHOCTH JieNaTh OCO3HAHHBINM BbIOOp Oynyuiei nmpodeccun. Pe3ynbraThl BHYTPEHHET0 MOHUTOPUHIA SBIISIFOTCS
OCHOBAHHWEM JUIsl PEKOMEHIAINH 110 TeKYIIeH KOPPEKINN yIeOHOU AEATEIbHOCTH M €€ MHIUBUIyaTU3aIiH.

[TpomexyTouHast arrectalusi HpeACTaBiIseT COOOW NpoLenypy arTecTaluu O0y4aroIlMXCs Ha YpPOBHE CpelHero obuero odpa3zoBaHus U
MPOBOJUTCS B KOHIIE KKIOW YETBEPTH (MM B KOHIIE KaXKJIOTO TPUMECTpa, OMMECTpa MM MHOTO dTara 00y4eHus: BHYTPH y4eOHOTO T0/1a) U B KOHIIE
y4eOHOro rojia mo KaxjaoMmy u3ydaemomy mpenmery. [IpoMexyTouyHas arrecTanusi MPOBOJUTCS HAa OCHOBE PE3YJIbTATOB HAKOIJIEHHOW OLIEHKH U
PE3yJIbTaTOB BBIIIOJIHEHUSI TEMATUYECKUX MPOBEPOUYHBIX Pa0OT U MOXKET OTPAXKAThCS B THEBHUKE.

[TpomexxyTouHas OoleHKa, (PUKCHUPYIOIIAs JOCTH)KEHUE MPEIMETHBIX IUIAHUPYEMBIX PE3YJIbTAaTOB M YHUBEPCAIbHBIX y4eOHBIX JeHCTBHH Ha
YpOBHE HE HUXE 0a30BOTr0, ABJISETCS OCHOBAaHUEM JUIsl IIEPEBOJIAa B CIAEAYIOLIUI Kilacc M JUIsl JOMyCcKa 00y4aroulerocsi K rocyapCTBEHHON WTOTrOBOM
arTecTanuu. B ciiyuae MCIONB30BaHMs CTaHIAPTU3UPOBAHHBIX M3MEPHUTENbHBIX MaTepHaOB KPUTEPUH JOCTHKEHHSI/OCBOEHUS y4eOHOro MaTepuala
3a/1aeTcs Ha YPOBHE BBITIOJIHEHUSI HE MeHee 65 % 3amanuii 6a30BOro YpOBHS WJIH TOIyYeHHS 65 % OT MakCUMaJIbHOTO Oajuia 3a BBIOJTHEHUE 3a/IaHUM
6a30BOro ypOBHI.

[Topsimok mpoBeIeHHs TPOMEKYTOUHOM aTTeCTallui periaMeHTupyeTcs: 3akoHoM «O0 obpazoBanuu B Poccuiickoit denepamnumn» (ctaThs 58) u
JIOKAJIbHBIM HOpPMAaTHBHBIM aKTOM o0Opa3oBaTenbHON OpraHM3alMH.






