n n : MYHULMASIBHOE
KA3EHHOE OBLLIEOBPA3OBATE/IbHOE YUPEX/EHVE
FOPTAMBILLICKASA CPEAHASA OBLLEOBPA3OBATE/IbHASA LUKOA

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, VIHH I0/1=7710568760, OFPH=

tg::mso'l&ts:%o; :JTREETE'EMkaumﬁ 3::;{1”2%% nepeynoK, 2.0 cc;soenne 1, M YHHLIHA NLHOE KAEHHOS oGpa:IOBa TeNkHOC y‘lpcmeﬂ He
Rora: s Onatpe 2025 1003035 IOpramsiickas cpeanss o6ieodpalopaTebHas WK

PACCMOTPEHO COI'NTACOBAHO : ; g_gmpzuo

Ha 3acesannn ML yuureseif  Ha 3acelanMH MCTOJCOBETA KTOP HIKOJIbI

"' ¥ ".'

MaremMatHkH # HHGOPMATHKH . Sty N
Pykosozuress MI| ﬂ\?f Annpuesckux 1. Af — Kﬁxow 0.C
AuA WUsanosa JIA [lpotokonNe 1 Lo 3
Mporokon Ne_ 1 ot 26. 08. 2022 r. “0129. 08. 52“(5_2‘24'
or 25.08.2022r.
PABOYAS ITPOI'PAMMA

Yuednoro kypea
Maremaruga (aaredpa i HAYRIA AHAIRIA, TEOMETPHS)

(10-11 knaccel. bazosbiii yposens. 340 yacos)

CoctasnTens: yuurens Maremarukn Hsanosa JI. A.

I1. IOpramsun
2022



PaGouast mporpamma yueOHoTO nipeameta «Marematuka» aiis 10-11 kiraccoB pa3paboTtaHa B
COOTBETCTBUH C HOPMATHBHO-TIPABOBBIMU JJOKYMEHTaAMHU:
1. ®enepanbHblil TOCYAapCTBEHHBIA 00pa30BaTENIbHBIM CTAHAAPT CpelHero odiero oOpa3zoBaHUs
(yTB. npukazom MuHnucrtepcTBa oOpa3zoBanus U Hayku P® ot 17 mast 2012 r. Ne 413)
2. OcHoBHas 0Opa3oBaTeNbHas Iporpamma cpeanero oomero oopazosanus MKOY FOprameimickas
cour

OO0pasoBarenbHBIA TPOIECC OCYIIECTBISIETCS C HCIOJB30BAHUEM YUYCOHHKOB, YYEOHBIX

mocoOui, BXOIMMIKX B AeHcTBYonmi denepaibHblil nepeueHs. Peannsanus pabodeil mporpaMmsl
OCYIIECTBISETCS C UCIOIb30BAHUEM y4eOHO-METOIUYECKOTr0 KOMIUIEKTa, pa3padbotanHoro A. I
Mepznskom, B. b. Tlononckum, M. C. fAxupom, JI. A. HOMHUpOBCKHM, BKIIOYEHHOTO B CUCTEMY
«AJITOPUTM ycrexan:

YuyeOHuKH:

1. Anrebpa w Hayama MaTreMaTH4ecKoro aHanu3a. ba3oBelii ypoBeHb: 10 Kiacc, aBTOpPBI
A.I''Mepzmsik, JI.A. Homuposckuii, B.b.ITononckuii, M.C. Sxup, Mocksa, 3narenbckuit
ueHtp «Benrana-rpady», 2021.

2. T'eometpus. bazobiii ypoenn: 10 kmacc, aBtopbl A.I'.Mep3snsk, [[.A.Homuposckuii,
B.b.ITonouckuit, M.C. fIxup, Mocksa, M3narensckuii ieatp «Benrana-rpady, 2020.

3. Anrebpa W Hauvama mareMatudeckoro aHanuza. ba3oBwiii ypoBeHb: 11 kitacc, aBTOpBI
A.I''Mepzmsx, J.A. Homuposckuii, B.b.ITononckuii, M.C. Sxup, Mocksa, MU3naTensckuii
neHtp «Benrana-rpad», 2021.

4. T'eomerpus. basoBwiii ypoBeHb: 11 kmacc, astopsl A.I'.Mepsnsk, [.A.Homuposckuii,
B.B.ITonouckuii, M.C. fAxup, Mocksa, M3natensckuii nentp «Bentana-rpadgy, 2020.

JAnpakTudeckue MaTepuaJIbl:
1. Tlo anrebpe m Hawanmam aHanm3a g 10 kimacca, paspaboranubie jaist YMK — aBTopoB
A.I''Mep3snsk, B.b.ITononckuit, M.C. fAxup, [I.A. Homuposckuii, MockBa, «Benrana-rpad»
2017 rogx.
2. Tlo anrebpe u Havanmam ananmu3a ans 11 kmacca, paspaborannbie s YMK  aBTopos
A.I''Mep3snsik, B.b.ITononckuit, M.C. Axup, /{.A. Homuposckuii, Mocksa, «Benrana-rpad»
2017 rox.

MeToanyeckne peKOMEH/Ialuu:

1. K yuebHuky «Anrebpa M Hayalma MaTemMaTHueckoro aHaimsa. 10 kmacc» aBTOpOB
A.I''Mep3nsik, B.b.Ilonouckuit, M.C. Sxup, .A. Homuposckuii, MockBa, M3naTensckuii
uentp «Bentana-rpad» 2017 roxa.

2. K yueOnuky «l'eomerpus. 10 xiaccy aBTopoB A.I'.Mep3mnsk, B.b.Ilononckuii, M.C. Sxup,
J.A. Homuposckwuii, MockBa, M3narensckuii nentp «Bentana-rpad» 2017 ro.

ITepeuenr YMK exeronHo yrBepkaaeTcs MpUKa30M AUPEKTOPA HIKOJIBI.

3. K yueOHMKYy «AnreOpa ©W Hadaila MareMaTHYecKkoro aHamm3a. 11 kiacc» aBTOpOB
A.I''Mep3nsik, B.b.Ilonouckuii, M.C. fxup, [1.A. Homuposckuii, MockBa, M3narensckuit
uentp «Bentana-rpad» 2017 rox.

4. K yueOnuky «l'eomerpus. 11 xnacc» aBropos A.I'.Mepansk, B.b.ITononckuit, M.C. Sxup,
J.A. Homuposckuii, MockBa, M3narensckuii nenrp «Bentana-rpad» 2017 rog.

[lepeuens YMK exeronHo yrBep:KaaeTcs IPUKa30M JUPEKTOPA LIKOJIBI.

VYueOHbIH npeameT «MaremaTuka» BXOIUT B O6$I3aTC.HBHyIO MNpeaAMETHYIO 00I1acTh

«Maremaruka u uHpopmatrka». Pabouast mporpamma paspaboTaHa Ui OCBOCHHSI MAaTeMaTHKH Ha
0a30BOM ypOBHE.

1. ITnanupyemoie pe3yibmampl 0C80eHUSA YUeOH020 npeomema «Mamemamuxay




1.1. IInanupyemMblie THYHOCTHBIE pe3ybTaThl ocBoeHus OOII
JIMYHOCTHBIE Pe3yJbTaThl B c(epe OTHOIIECHUI o0yyaromuxcs K cede, K CBoOeMYy 3/10pPOBbI0, K
NMO3HAHMIO cels:

e oOpueHTaluMs O0y4arolMXCcs Ha JOCTHKEHHE JIMYHOTO CYACThsl, pealu3aliio MO3UTHUBHBIX
KU3HEHHBIX IEpPCHEKTUB, HWHUIMATUBHOCTb, KpPEATUBHOCTb, TI'OTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEAETIEHUIO, CIOCOOHOCTh CTABUTH IEJIH U CTPOUTH KU3HEHHBIE IIJIaHbL;

® TOTOBHOCTh M CIIOCOOHOCTH O0OecneunTh ceOe M CBOMM ONU3KUM JOCTOWHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENLHOM, TBOPYECKON U OTBETCTBEHHOM JEATEIBHOCTH;

® TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIMXCS K OTCTAaMBaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO IO3UIIMIO IO
OTHOLICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOILIOT0 M HACTOSIIETO HAa OCHOBE
OCO3HaHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX LICHHOCTEN U JOCTUKEHUW HallleH CTPAHBIL;

® TOTOBHOCTh M CIIOCOOHOCTh OOYYalOmUXCS K CAaMOPA3BUTHUIO M CaMOBOCIIMTAHHIO B
COOTBETCTBHHM C OOIIEYETIOBEUECKUMH IEHHOCTSIMH U HJ€aJlaMH TPa)XJIaHCKOro oOIIecTBa,
MOTPEeOHOCTh B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHSTUSIX CHOPTHBHO-030POBUTEIHHOM
JESTENIbHOCTBIO;

® T[PUHATHE U pean3alusl LEHHOCTEH 30poBOro M 6e3omacHoro obpasa *U3HU, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U TICUXOJIOTHIECKOMY
3/10pOBbBIO;

® HEMNpUATHE BPEIHBIX MPUBBIYCK: KYPEHUSs, YIIOTPEOICHUS AIKOTO0JIs, HAPKOTUKOB.
JInyHoCTHBIE pe3yabTaTbl B cdepe oTHomeHMi oOyuarmmuxcs K Poccum kak k Poamne
(OTeuyecTBY):

® poccHiicKas WIECHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKOM HISHTUYHOCTH B
MOJUKYJIBTYPHOM COIMYME, YYBCTBO MPHUYACTHOCTH K HCTOPHKO-KYJIBTYpHOH OOIIHOCTH
poccuiickoro Hapoja u cyabbe Poccum, marpuoTusm, rOTOBHOCTh K CiykeHHIO OTeuecTBy, €ro
3allUTE;

® YBAXEHUE K CBOEMY HApOJ]y, YyBCTBO OTBETCTBEHHOCTH Iepes PonuHoii, ropgoctu 3a cBoit
Kpaii, cBor0 PonuHy, mpoluioe U HacToslee MHOTOHAIMOHAIbHOTO Hapoja Poccuu, yBaxkeHue K
rocy/1apCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

e (dopMUpOBaHUE YBAXEHHUS K PYCCKOMY SI3bIKY KaK rOCyAapCTBEHHOMY f3bIKy Poccuiickoit
denepanyy, SBISIOLIEMYCS OCHOBOM POCCHMCKONW HIAEHTUYHOCTH U TJIaBHBIM  (aKTOpOM
HAIMOHAJILHOTO CaMOOIIPEIETICHHUS;

e BOCIHUTAHWE YBAXKEHUS K KYJIbType, S3bIKaM, TpagulusM M O0blYasiM HapOJIOB,
npoxuBaroux B Poccurickoit denepanuu.

JInuHocTHBIE pe3yabTaThbl B cepe OTHOLIeHHIT 00ydarolUXcs K 3aKOHY, IrOCyIapcTBY H K
rpakIaHCKOMY 00IeCTBY:

® TPaXJIAaHCTBEHHOCTb, TIpaXKAAHCKash TO3UIMS AaKTUBHOTO U OTBETCTBEHHOTO 4JE€HA
poccuiickoro oOmIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYL[MOHHBIE IIpaBa M OO0S3aHHOCTH,
YBa)KAOILErO 3aKOH U MPaBOMNOPSAA0K, OCO3HAHHO NPUHUMAIOUIETO TPaAULIMOHHBIE HAIlMOHAIbHbBIE
n oOlIeuenoBeYecKne TYMaHUCTHUECKUE U JEMOKpPaTUYECKUe IIEHHOCTH, TOTOBOTO K y4YacTHIO B
0011IeCTBEHHOM JKH3HH,

® [pU3HAHME HEOTUYXkJTAEMOCTH OCHOBHBIX MpPaB M CBOOOJ YeIOBEKa, KOTOpPbIE MPUHAIEKAT
KOKIOMY OT pOKIEHHS, TOTOBHOCTh K OCYILECTBICHHIO COOCTBEHHBIX IpaB U cB0OOA 03
HapyLEeHHs NpaB U CcBOOOA IPYTrux JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IIPaBa U CBOOObI
YelloBeKa M IpaKIaHHHA COIJIACHO OOIIENpPU3HAHHBIM MPUHIUIAM M HOpMaMm MEXYHApOIHOTO
npaBa U B coorBercTBUM ¢ KoHctutynueil Poccuiickoit @enepauyu, mpaBoBas U MOJIUTUYECKAS
IPaMOTHOCTB;

® MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTUS HaykKu U
OOIIIECTBEHHON NPAKTHKH, OCHOBAaHHOE Ha [HANOre KyJIbTyp, a TakkKe pa3nyHbIX (QopMm
OOIIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

® UHTEpUOpHU3ALMSA LIEHHOCTEH JEMOKpAaTMM M COLHUAIBbHON COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOIIEHUH B IPYIIIE UM COUAIIBHON OpraHu3alnu;

® TOTOBHOCTh OOYYalOIIMXCS K KOHCTPYKTMBHOMY YYacTHUIO B TPUHATUU pEIICHUH,
3aTparvBalIIUX WX IpaBa W HMHTEPECH, B TOM YHCIE B PA3IMYHBIX (QopMax OOIIECTBEHHOMN
caMOOpraHu3alui, CaMOYIPaBJICHUsI, OOIIECTBEHHO 3HAYUMOM e TeIbHOCTH;



® TIPUBEPKCHHOCTh HJESIM HWHTEPHAIIMOHATN3MA, JIPYXKObI, PaBEHCTBA, B3aUMOIIOMOIIU
HapoJIOB; BOCIUTAaHUE YBAXKUTEJILHOIO OTHOIIEHUS K HAIMOHAIBHOMY JOCTOMHCTBY JIOJIEH, MX
YyBCTBAM, PEITUTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTh OOYYAIOIIUXCS MPOTUBOCTOSITh WJCOJNOTUU JKCTPEMH3Ma, HaIMOHATN3MA,
KCeHO(OoOUU; KOpPPYIIMU; AUCKPUMUHAIMM TI0 COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MPU3HAKaM U JIPYTUM HETaTUBHBIM COIIMALHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHUI 00YHAIOIIMXCSH C OKPYKAIOIMMHU JIIOAbMM :

® HPaBCTBEHHOE CO3HAHME U MOBEJCHUE HAa OCHOBE YCBOEHUS OOIIEUETIOBEUECKHUX [IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJCHUS B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU
IUAJIOT C JPYTUMH JIOABMH, JOCTHTaTh B HEM B3aWMOIIOHMMAHUS, HAXOIUTh OOMNIME IMETU U
COTPYIHUYATD JUIS UX JTOCTHKEHUS;

® [IPUHATHE TYMAHUCTUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBLHOE U JI0OpOXKEIaTeTbHOE
OTHOIIIEHHUE K JIPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

® CrHOCOOHOCTH K COMEpPex UBAHUIO U (HOPMHUPOBAHHE MO3UTHUBHOTO OTHOUICHUS K JIIOJASIM, B
TOM 4YHCIE K JUIAM C OTPaHHMYEHHBIMH BO3MOXKHOCTSMHM 3I0POBbSl M HHBAIHUIAM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DPU3MYECKOMY M TCHXOJOTHYECKOMY 3I0POBBIO
JPYTUX JII0JIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

e (GOopMUPOBAHHE BBIPAKEHHOW B TOBEJCHUM HPABCTBCHHOH TO3HWIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOpPY 100pa, HPAaBCTBEHHOT'O CO3HAHMSI U TIOBEJCHUS Ha OCHOBE
YCBOGHHUS  OOINEYENIOBEYECKMX I[IEHHOCTeM UM  HPAaBCTBEHHBIX UYBCTB  (4ecTu, JOJra,
CIPaBEIMBOCTH, MUJIOCEPAMS U IPYKETO0u);

® pa3BUTHE KOMIIETEHIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, JI€TbMHU MIIAJIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIIECTBECHHO TOJIC3HOH, y4eOHO-UCCIICIOBATEILCKOM, IPOSKTHOM
U APYTUX BUJAX JIEATEIHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl B c(epe OTHOUIEHHH OOYYAIOIIUXCHA K OKpPYKAWIIEeMy MHPY,
’KMBOIl IPUPoOAe, XyA0:KeCTBEHHOM KYyJIbType:

® MHUPOBO33PEHHUE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIaJICHUE TOCTOBEPHON MH(DOpManmed o
MEPEIOBBIX JTOCTHXKEHUSX U OTKPBITUSX MUPOBOI U OTEYECTBEHHOI HAyKH, 3aMHTEPECOBAHHOCTDH B
Hay4HBIX 3HaHUSX 00 YCTpOHCTBE MHpa U 00IIECTBA;

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHUCJIE CaMOOOpa30BaHUIO, Ha
MIPOTSHKEHUH BCEH JKU3HU; CO3HATENBHOE OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
yCHenrHo npoecCuoOHATBHON U 00IIECTBEHHOM JIeATeTbHOCTH;

® DKOJIOTUYECKas KyJIbTypa, OepeskHOE OTHOIICHUS K POJHON 3eMJie, MPUPOIHBIM OOTaTCTBAM
Poccun u mupa; nmoHMMaHWE BIUSHUS COLMAIBHO-3KOHOMUYECKHX IIPOLIECCOB HAa COCTOSIHHE
MIPUPOTHOMN M COLIMATILHOM CPEJIbl, OTBETCTBEHHOCTH 33 COCTOSIHHE MPUPOIHBIX PECYPCOB; YMEHUS U
HaBBIKM Pa3yMHOr0 MHPUPOJOIONIb30BAHUS, HETEPIUMOE OTHOLIEHUE K JICUCTBHSIM, IMPUHOCSAILIUM
BpEl DKOJIOTHH; TPUOOPETEHHUE OTBITA IKOJIOT0-HANPABIEHHOHN JCSITEIBHOCTH;

® OCTETUYECKOE OTHOUICHHS K MHpPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTpPOWCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTaThl B cpepe OTHOIIEHUH 00y4AIOIIMXCHA K ceMbe U POAUTENISIM, B TOM
4YucJIe NOATOTOBKA K CEMEHHOM KU3HU:

® OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSITHS
IICHHOCTEH CEMEHHOM KH3HU,

® TIOJOKUTENBHBIH  00pa3  CeMbH, pOAUTENbCTBA  (OTIOBCTBA M  MAaTEPUHCTBA),
WHTEpUOpU3AIUS TPAAUIIMOHHBIX CEMEMHBIX IIEHHOCTEM.

JIMYHOCTHBIE pe3yJabTaThbl B cepe OTHOUIEHUSI 00y4alIIMXCH K TPyaAy, B cepe COUAIBHO-
IKOHOMHMYECKHX OTHOIICHMIA:

e yBaX€HHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3allTUTE CBOCH COOCTBEHHOCTH,

® OCO3HaHHBIM BBIOOp Oyaymiel mpodeccun Kak MyTh M CIOCO0 peanu3anuud COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB;

® TOTOBHOCTh OOYYaMOMIMXCS K TPYAOBOH MpodecCHOHATBHOM JeATEIHbHOCTH KaK K
BO3MOKHOCTH  y4aCTHs B  PCIICHWH  JUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAIIMOHATBHBIX MTPOOIIEM;



® TIOTPEOHOCTh TPYAUTHCSA, YBAXKEHHE K TPYAY U JIOIIM TPYAa, TPYAOBBIM JTOCTHKEHUSIM,
JOOpPOCOBECTHOE, OTBETCTBEHHOE KM TBOPYECKOE OTHOIICHHE K pa3HbIM BUIAM TPYIOBOMH
NeSITeTbHOCTH;

® TOTOBHOCTh K CaMOOOCITY)XMBAHHIO, BKJIIOYas OOyYeHHE ¥ BBINOJHEHUE JOMAITHUX
00sI3aHHOCTEH.
JIMYHOCTHBIE pe3yJbTaTbl B cdepe (U3NIECKOro, INCUXOJOTHYECKOr0, COMUAIBHOIO H
aKaJeMH4yecKoro 0J1aronoJryyus 00y4ammxcs:
¢busnveckoe, 3MOIMOHAILHO-TICUXOJIOTHYECKOE, COIMaIbHOE OJaronoiaydyne OO0yJaromuxcs B
XKU3HU 00pa30oBaTEeIIbHON OpPTraHU3aIMH, ONIYIIEHHWE ICThMH O€30MaCHOCTH W TMCHUXOJIOTHYECKOTO
koMmdopTa, HHHOPMAITMOHHONW OE30MTaCHOCTH.

1.2. Ilnanupyemblie MeTanpeaMeTHble pe3yabTaThl ocBoeHuss OOI1
1.2.1. PerynassiTUBHbIE YHHBepCAJIbHbIE YUeOHbIE AelicTBUS
BbIITyCKHHUK CMOXET:

® CaMOCTOSITEJILHO ONPEEINATh 11U, 3a/1aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPHIM MOXKHO
OIIPEAEIIUTD, YTO LIEIb JIOCTUTHYTA;

® OIICHUBATH BO3MOXHBIE IOCIIEICTBUS JOCTUKEHUS NMOCTABICHHOW LENH B JIEATEIIBHOCTH,
COOCTBEHHOM >KM3HM W YXKU3HU OKPYXKAIOLIUX JIIOJIeH, OCHOBBIBASACH HA COOOpPAKEHUSIX 3TUKH U
MoOpay;

® CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATENIBbHON N1EATEIHHOCTH U
KU3HEHHBIX CUTYalLUsIX;

® OILIGHUWBAaTh pECYpChbl, B TOM UHUCJIE BpeMs M JpYyrue HeMaTepUaJbHbIE PECYpPCHI,
HEOOXOAUMBIE JIJISl TIOCTHIKEHUS TIOCTABICHHOH 1IETIH;

e BBIOMpaTh MyTh JOCTMDKCHHUS 1I€TH, TIUIAHUPOBATh pEIEHUE TOCTaBJICHHBIX 3a/ad,
ONTUMU3HUPYS MaTepUATIbHBIC U HEMaTEepUaIbHBIC 3aTPATHI;

e OpraHu3oBbIBaTh 3(PPEKTUBHBIA TOUCK PECYpCcOB, HEOOXOAUMBIX MMl JIOCTHXKEHUS
MIOCTaBJICHHOM 11€J1H;

® COIIOCTABJIATH MOJIYYEHHBIN PE3yNbTAT AE€ATEILHOCTH C IIOCTABIECHHOM 3apaHee 1IEIbIO.
1.2.2. Ilo3HaBaTe/IbHBbIEC YHHBeEPcAIbHbIE YUeOHbIe qeliCTBUS
BhINyCKHHUK CMOXET:

® HCKAaTh M HAXOJIUTh OOOOIIEHHBIC CIIOCOOBI pelIeHUs 33aaad, B TOM YHUCIIE, OCYIIECTBIATH
pa3BepHYThII HMH(POPMAIIMOHHBIA TOUCK M CTAaBUTh Ha €ro OCHOBE HOBBbIC (y4eOHbIE W
MO3HABaTENNbHbBIC) 33/1a4H;

® KPUTUYECKH OILICHMBaTh MW UWHTEPHPETUPOBATH HWH(POPMAIMIO C pa3HBIX MO3UIIUH,
pacrno3HaBaTh U GUKCHPOBATH MPOTHBOPEUHS B UHPOPMAIIMOHHBIX UCTOYHHKAX;

® UCIOJb30BaTh pA3JIMYHBIE MOJIEIbHO-CXEMATUUYECKUE CpeACTBa A MPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€l M OTHOIIEHUH, a TaK)Ke MPOTHBOPEUMIA, BBISIBICHHBIX B MH()OPMAIIMOHHBIX
HMCTOYHHKAX;

® HaxoJWUTh U NPUBOJUTH KPUTUUYECKHE APTYMEHTHI B OTHOILIECHMM JEHCTBUM U CYXKICHUMN
JpPYroro; CIOKOMHO H pPa3yMHO OTHOCUTBCA K KPUTHYECKUM 3aMEYaHUsIM B OTHOLLIECHUHU
COOCTBEHHOTO CYKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

® BBIXOJUTH 33 PAMKU Y4YeOHOTO TMpeaMeTa W OCYIIECTBISAThH IIeJICHANPABICHHBIN TMOUCK
BO3MOXKHOCTEH /ISl IIMPOKOI0 MEpEeHoca CPeICTB U CIIOCOOOB JeCTBHS;

e BBICTpaMBaTh HHAWBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYECHUS;

® MEHATH M YACPKUBATH pa3HbIC MO3HUIINH B TI0O3HABATEILHON JEATEIHHOCTH.
1.2.3. KoMMyHHKATHBHbIE YHHBEpPCAJIbHbIE y4eOHbIe el CTBHS
BbINyCKHHUK CMOXET:

® OCYILECTBJIATH JIEJOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (Kak
BHYTpH 0Opa30oBaTeNbHON OpraHu3allii, TaKk U 3a ee TpeaesiaMu), MOoAOUpaTh MapTHEPOB IS
JIeTIOBOM KOMMYHUKAIIUM HCXOJAS M3 COOOpaXCHUH pe3yabTaTUBHOCTH B3aHMMOJACUCTBHS, a HE
JIMYHBIX CUMIIATH;

® TIpU OCYIIECTBICHUU TPYIMIOBOI pabOTHI OBITH KaK PYKOBOJIUTENIEM, TaK M YICHOM KOMaH/Ibl
B Pa3HBIX POJISX (F€HEPaTOp UeH, KPUTHK, UCTIOJIHHUTEIb, BRICTYMAIOIINN, SKCIIEPT U T.11.);

® KOOPJAMHHPOBATH U BBIMIONHATH PA0OTy B YCIOBUAX PEATHHOTO, BHUPTYAIHHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;



® Da3BEpHYTO, JIOTMYHO U TOYHO M3Jararb CBOK TOYKY 3pEHUs C HCIOJIB30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;

® pacrno3HaBaTb KOH()IMKTOI€HHbIE CUTYAIlUH U NTPEJOTBpaIaTh KOHMIUKTHI 10 UX aKTUBHOU
¢da3pl, BBICTpaMBaTh JEJIOBYI0 M 00Opa30BaTENbHYI0 KOMMYHHUKAILMIO, H30€ras JMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

1.3. Ilnmanupyemble mnpeaMeTHble pe3yJbTatbl ocBoeHusi OOIl ans yuyeGHoOro mpeamera
«MaremaTuka» (BKJOYaA aJredpy 1 Ha4aJIa MATEMATHYECKOI0 AHAJIN3a, FTeOMeTPHIO)
[IpenMeTHbIC pe3ynbTaThl 6a30BOr0 YPOBHS OPUCHTHPOBAHBI HA OOITYI0 (PYHKIIHOHATHHYIO

IPaMOTHOCTh, MOJyYeHUE KOMIETEHTHOCTEH JI MOBCEAHEBHON >KM3HU M OOIIET0 pa3BUTHS. JTa
rpymnna pe3yJbTaToB MPeIoaraer:

® T[IOHMMaHUE TMpEAMETa, KIIYEBBIX BOMPOCOB U OCHOBHBIX COCTABIISIIOIIMX 3JEMEHTOB
M3y4aeMoil mpeaMeTHONW o0jacT, 4To oOecredyrBaeTCsl HE 3a CUeT 3ayYHMBaHUS ONpEICICHUN U
NpaBUJ, a IOCPEACTBOM MOJCTUPOBAHUS M TIOCTAaHOBKH IPOOJEMHBIX BOIPOCOB KYIBTYPHI,
XapaKTEepHBIX JJIsl JTaHHOM MpeAMETHOI o0nacTu;

® YMEHHME pEuaTh OCHOBHBIE NPAKTHUYECKHE 3aJlayd, XapaKkTEpHbIC I HCIOJIb30BaHUsA
METOJIOB ¥ HHCTPYMEHTapHs JaHHOU MPEeIMETHOM 00IacTH;

® OCO3HAaHWE pPaMOK H3Yy4aeMoOH NpeaMeTHOW 00JacTH,

OIrpaHU4YC€HHOCTH MCETOJ0B U

HHCTPYMCHTOB, TUITMYHBIX CBsI3EH C HCKOTOPLBIMHU JPpYTI'UMHU o0iacTIMHU 3HAHUS.
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Hean JIns ucrnonp30BaHus B MOBCEIHEBHOM KU3HU U Jna pazeumus mviuinenus,
OCBOEHMHSI o0ecrnieueHrs BO3MOKHOCTH YCIIEIITHOTO UCNONIL30BAHUS 8 NOBCEOHEBHOLI
npeaMera | MPOAOJDKEHUs 00pa30BaHUs 110 CIEUMATIBHOCTAM, | HCU3HU U 0DecneyeHus
HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOIb30BAaHUEM B03MONCHOCIU YCNEUWHO20
MaTeMaTUKU npoO0JIdICEHUsL 00PA308AHUS NO
CNeyuanrbHOCMAM, He C8A3AHHBIM C
NPUKTAOHBIM UCNOTIb308AHUEM
Mamemamuxu
TpeGoBaHnus Kk pe3yjbTaram
Anemenmur | -Onepuposath Ha 6a30BOM ypoBHe! MOHATHAMUY: -Onepuposamu?® nonsmuamu.
meopuu KOHEYHOE MHOYKECTBO, JJIEMEHT MHOXKECTBA, KOHEeUHOe MHOMCECMEBO, dJIeMEHM
MHOIHCecme | TIOIMHOXKECTBO, NepeceyeHne U 00beIMHEHNE MHOIHCECBA, NOOMHOICECMEBO,
u MHO>K€ECTB, YACIIOBbIE MHOXECTBA Ha nepeceuenue u 00veouHeHue
Mamemamu | KOOPAUHATHON MPSMOM, OTPE30K, HHTEPBAJ; MHOJICECMS, YUCTIO8blE MHOICECEA
yeckoil -ONepupoBaTh Ha 6A30BOM YPOBHE NOHSITUSIMHU: Ha KOOPOUHAMHOU NPAMOU,
JI02UKU YTBEPI)KJCHHE, OTPULIAHHE YTBEPXKICHHUS, ompe30K, UHMep8aJl, NOJIYUHMepP8al,
VCTHHHBIC U JIOKHBIC YTBEPKICHUS, IPHUNHA, NPOMENCYMOK C 8bIKOJIOMOU MOUKOU,
CJI€ICTBUE, YACTHBIN CiTydail o01ero epaguyeckoe npedcmasnenue
YTBEpKJIEHHSI, KOHTPIPUMED; MHOXCECM8 HA KOOPOUHAMHOU
-HaXxOJIUTh NlepeceyeHre U 00bEMHEHUE IBYX NJIOCKOCMU
MHO>KECTB, IIPEJCTaBIECHHbBIX IpapuuecKku Ha -onepuposams NOHAMUAMU:
YUCIIOBOM MPSAMOW; ymeepaicoenue, ompuyanue
-CTPOUTDH HA YHUCIIOBON NMPSIMOM OMHOKECTBO VMBepHCOeHUsl, UCIMUHHbLE U
YHCIIOBOTO MHOKECTBA, 3aJJaHHOE MIPOCTEHIITNMU | JI0JCHbIE YIMEEPAHCOEHUS, NPUYUHA,
YCJIOBUSIMU; creocmaue, 4acmubvlil CIy4atl
-pacro3HaBaTh JOKHBIC YTBEPKICHUS, OIIUOKH B | 00we20 ymeepicoeHus,
paccyX IeHHMsIX, B TOM YHCJIE C KOHmpnpumep;

1 351eck u janee: pacrio3HaBaTh KOHKPETHBIE TIPUMEPHI OOLINX TIOHATHIA 10 XapaKTEPHBIM TTPU3HAKAM, BBITIOJIHSATE

JIEUCTBUS B COOTBETCTBUU C ONPEAEICHUEM U MPOCTEHIINMYU CBOICTBaMU MOHITUIN, KOHKPETU3UPOBATh IPUMEPAMU
o01mue MOHATHSI.
2 351ech u asiee; 3HATH ONPEIEIEHHUE TIOHATHUS, YMETh MOSCHATH €10 CMBICII, YMETh HCTIONb30BATh MOHATHE H ETO
CBOMCTBA IPU IPOBEIEHUM PACCYKIACHUN, PELIEHUY 3a1ad.
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MCIOJIb30BaHUEM KOHTPIIPHMEPOB -nposepsams NPUHAOIEHCHOCb
/IeMEeHMA MHONCECMBY,
-Haxoo0umu nepeceverue u
00veOUHeHUe MHOMNCECE, 8 MOM
yucie npedcmasieHHblx epaguuecku
HA YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCU,
-npoB8oouUmMb 00OKA3amesbHble
paccyscoenust 01 000CHOBAHUSL
UCTMUHHOCIU YMBEPHCOCHUL
B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomenos:
-HCTONb30BaTh ~ YHCIOBBIE  MHOXECTBA  HA | -LUCNOIb308AMb yucnosbvie
KOOPAMHATHON TMPSIMOM IS ONUCAHUS PEAJbHBIX | MHOJMCECM8Ad  HA  KOOPOUHAMHOU
MPOIIECCOB U SIBJICHUIA; npAMoOU U HA  KOOPOUHAMHOU
-IPOBOJINTH  JIOTUYECKUE  PACCYKICHHUA B | MIOCKOCMU O/ ONUCAHUS PeaibHbIX
CUTYaIUsIX TIOBCEAHEBHON KU3HU npoyeccos u A8NeHul;
-npoeooumbs odokazamenvHble
paccysicoenus 8 cumyayusx
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU
3a0a4 uz opy2ux npeomemos
Yucna u -OnepupoBare Ha 0a30BOM ypoBHE NOHATHSAMU: | -C60000HO onepuposama
éblpariceHu | 11€J0€ YHCIIO0, JEJIUMOCTh YHUCeN, OOBIKHOBEHHAS | MOHAMUAMU: yenoe yuco,
A npo0b, necsaTuYHask IpoOb, pallMOHATIBLHOE YHCIIO, | 0eIUMOCHb  Yucel, O0ObIKHOBEHHAs
NpUOMKEHHOE 3HAYEHHWE 4YHWCia, 4YacTbh, JOJIS, | Opoob, oecamuytas 0poowb,
OTHOIIICHHE, TIPOIICHT, TMOBHIICHNE U MOHWKECHUE | pAYUOHATbHOE yucno,
Ha 33J]JaHHOE YHCJIO MPOLIEHTOB, MACIITa0; NpuOIUICEHHOe — 3HAYEHUe  YUCId,

-onepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSIMU:
norapudm qrcha, TPUTOHOMETpHUUECKast
OKPY)KHOCTb, TpaJyCHas Mepa yrjia, BeJIMYMHa
yria, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOU

OKPY)KHOCTH, CHHYC, KOCHUHYC, TAaHI€HC U
KOTaHIE€HC YIJI0B, WMEIOIUX I[POU3BOJIBHYIO
BEJINYUHY;

-BBINIOJIHATD ~ apuMeTHUecKue  JCUCTBUS  C
LEJIBIMU ¥ PallHOHATIBHBIMY YHCIIAMU;
-BBINOJHATH HECJI0KHBIE npeoOpa3oBaHus

YHCIIOBBIX BBIPAKEHUH, COACPKAIIUX CTCIICHH
qrceln, MO0 KOPHH W3 4ucel, JU00 Jorapu@mbl
Yucen;

-CpaBHUBATH PAIIMOHAIBHBIE YHCIIAa MEXKIY COOOI;
-OIICHUBAaTh ¥ CPaBHUBATh C PAIMOHAIBHBIMU
YUCJIaMHM 3HAYCHMS IEIbIX CTEICHEH 4YHCell,
KOpPHEl  HAaTypaJbHOW CTENEHHM W3  YHUCel,
norapuMOB YHCeN B IPOCTHIX CIydasx;
-u300pakaTh TOYKAMH Ha YHCIOBOU
1[eJTbIe ¥ pAIMOHATIFHBIC YHCIIA,
-M300pakaTh TOYKAMU Ha YHCIOBOW MPSIMOUH
[eNble CTENEHW 4YHUCell, KOPHU HaTypalbHOU
CTCTICHH W3 YHUCEI, JIOTApU(PMBI YUCEIT B TIPOCTHIX

IpsAMOM

cllyyasx;
-BBIIIOJIHATD HECJIOXKHbBIE MPeoOpa3oBaHUs IIEJIbIX
u ApoOHO-pallMOHATBHBIX OyKBEHHBIX

BBIPAKECHMI,

uyacnio, OOJZE, OMHOULEHUE, npOoYeHm,
noevluteHue u NOHUDICEHUEe Ha

3a0anHoe Yucio npoYeHmos,
macwmao,

-npusooUmMb  NpumMepvl  Huceil ¢
3A0AHHBIMU ceolicmeamu
oenumocmu;

-onepuposamso NOHAMUAMU.:
no2apupm yucna,
MPUSOHOMEMPUUECKASL
OKPYICHOCTD, paouanHas u
2paodycHas. mepa yena, 6eluduHd
yena,  3a0aHHO20  MOYKOU  HA
MPUSOHOMEMPULECKOT
OKDYICHOCMU, — CUHYC,  KOCUHYC,
MaHeeHC U KOMAH2eHC Y208,

umernwmux npou3eojbHyr0 6€J1Uudun)),
uucia e u mw,

-8blNOJIHAMb apuquemuttecxue
0edcm8uﬂ, couvemast  yCmHbvle U
NUCbMEHHbLE npuemvl, NPUMEHASA npu

HeoOX00UMOCmU  8bIYUCTUMENbHbLE
ycmpoucmeda;

-HAX00UMb 3HaueHus KOpHs
HamypanioHot Ccmenenu, CmeneHu ¢
PAYUOHATTLHBIM nokasamesnem,
Joeapughma, UCNOL3YA npu
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-BBIpaXaTh B MPOCTEUIINX CIy4asX U3 PABEHCTBA | HEOOXOOUMOCMU — BbIYUCIUMETbHbIE
OJIHY MEPEMEHHYIO Yepe3 IPYTHe; ycmpoticmaa,
-BBIYMCIIATh B TPOCTHIX CIy4yasX 3HAYEHUS | -10716308AMbCA OYEeHKOU u
YHCIIOBBIX u OYKBEHHBIX BBIPAXKCHUM, | npUKuoOKot  npu  npakmuyeckux
OCYILIECTBIISII HEOOXOOUMBIE TIOJCTAHOBKU U | pacuemax,
npeoOpa3oBaHus; -npPoBOOUMD no U3BECMHbIM
-M300pakaTh CXEMAaTWYECKH Yroji, BEIWYHUHA | hopmyram u npasuiam
KOTOpOTO BBhIpa)keHa B Tpajaycax; npeoopazosanus OYK8eHHbIX
-OLIEHMBATh 3HAKU CUHYCA, KOCHHYCA, TAHTEHCA, | 8bIPAJCEHUU, GKIIOUAIOWUX CIENneHl,
KOTaHT'€HCa KOHKPETHBIX YTJIOB KOpHLU, Jno2apugmul u
mpuzoHomMempuieckue yHKyuu,
-HAXO0O0UMb 3HAYEHUs YUCTLOBbIX U
OYK6EHHbIX 8bIPadNCEHU,
ocyuecmenss Heobxooumvle
NOOCMAHOBKU U NPEOoOPA308aAHUSL,
-u300padicams  cxemMamu4ecku y2ol,
8eIUUUHA KOMOPO20 BbIPANCEHA 8
2paodycax unu paouanax;
-UCNONB306AMb NPU PeuleHUuU 3a0a4
mabuyHvle 3HaueHus
MPULOHOMEMPUYECKUX GyHxyuii
yenos;
-8bINOIHAMb NEPesoo GeIUUUHbL Yeld
U3 paouamHol mepuvl 8 2padycHyro u
06pammuo
B nosceonesnoi scuznu u npu uzyueHuu Opy2ux y4edOHvlx npeomemaos:
-BBIIIOJIHATD BBIUMCICHHUS. MNpPHU PEIICHUU 3a4ad | -8bINOJHAMb Oelicmeus ¢ YUCi108blMU
MPaKTHYECKOr0 XapaKTepa, OaHHLIMU — NpU  peuleHuu  3a0ad
-BBITIOJHSTH MPAKTHYECKHE pacueTsl C | npakmuuecko2o xapakmepa u 3a0ay
UCMOJIb30BaHUEM npu HEOOXOIUMOCTH | U3 pAaAsIU4HbIX 0Oaacmell 3HAHUL,
CIPAaBOYHBIX MaTEpPUAJIOB U BBIUUCIUTENBHBIX | UCHONL3YA  NpU  HE0OX00UMocmu
YCTpPOICTB; CNpagoyHvle mMamepuansl u
-COOTHOCHUTh peayibHbIe BEJIMYUHBI, | 8bIUUCIUMENbHBLE YCIMPOUCMEA;
XapaKTePUCTUKH OOBEKTOB OKPYKAIOLIET0 MUPA C | -OyeHusamo, cpasHusamu u
UX KOHKPETHBIMHU YHCIIOBBIMU 3HAUCHUSIMH; UCNOIbL308aMb npu pewenuu
-HCII0JIb30BATh METO/bI OKPYTJTICHUS, | NPAKMUYECKUX — 3A0ay¥  YUCI08ble
OpUONMKEHUST W TPUKAIKA TPH  PEUICHHUU | 3HAYEHUs  pPedalbHblX BENIUYUH,
MPAKTUYECKHX 3a/1a4 TOBCETHEBHOMN KU3HU KOHKpemmble yucnosvle
Xapaxkmepucmuxu 06veKmos
OKpYHCaAOULe20 MUpa
Ypasenenus | -Pemarts nuHElHbIE ypaBHEHUS U HEPABEHCTBA, | -Pewamo PayuoHanbHbIe,
u KBaJIpaTHbIEC YpaBHEHUS; nokaszameinvHule U 102apu@muyecKue
Hepasencm | =pemarth JorapupmMuuecKre ypaBHeHUs Buna l0Q | ypasnernus u Hepagencmaa,
ea a (bx + ) = d u mpocreiiiue HepaBEHCTBA BUA | npocmetiwue UPPAYUOHAIbHbIe U
logax<d; MpUcoOHOMempuyecKue  YpasHeHus,

-pemaTh IOKa3aTeJIbHbIE YPaBHEHUs, BUIA o=

d (rme d MOXXHO TIpeACTaBUTH B BUJE CTEIICHU C
OCHOBAaHHEM @) W MPOCTEHINNEe HEPAaBEHCTBA BH/IA
a*< d (rme d MOXXHO TIPEICTaBUTH B BHJIE
CTEMEHU C OCHOBAHHEM ),

-IPUBOJIUTh  HECKOJBKO  MPUMEPOB  KOpHEH
MIPOCTEUIIIEr0 TPUTOHOMETPHUECKOTO ypaBHEHUS

HEPABeHCMBa U UX CUCTeMbl,
-UCNONIL306AMb  MEMOObl  peuleHUs
VpasHeHull: npusedeHue K 6uUdY
«npouseedenue pagHo HYNIO» UIU
«uacmuoe PpAasHo HYIY, 3AMeHd
nepemenHbIX,

-UCNONIL306AMb MemoO UHMEPBALO8
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BHJa: sin X =@, COSX =a, tgXx=a, ctg X = a, rae
a — Ta0nMYHOE 3HAYEHHE COOTBETCTBYIOMICH
TPUTOHOMETPUIECKON (DYyHKITUU

0/11 peuleHus HepageHCme,
-UCNONIL308AMb 2paghuuecKuli Memoo
0N NpUOIUNCEHHO20 — peuleHUs
VPABHeHUll U HEPABEHCME,
-uzo00pasicams Ha
MPUSOHOMEMPULECKOU OKPYICHOCMU
MHOIHCECMBO peUuleHUll NpoCmenux
MPUSOHOMEMPUYECKUX YPAGHEHUU U
HepaseHcma,

-8bINOIHAMb ombéop KOpHell
VpagHeHul unu peuieHutl
HepaseHcme 8 COOMBEemcmeul ¢
OONONHUMENbHbIMU — YCIIOBUAMU U
02PAHUYEHUAMU

B noeceonesnoil ycuznu u npu uzyueHuu Opy2ux yueOHvlX npeomemaos:

- COCTaBJLITb U pPELIaTh YPAaBHEHUS U CHUCTEMBI
YpaBHEHUU npu peLIeHUn HECJIOKHBIX
MIPAKTUYECKUX 3a1a4

- cocmasnsims U pewams ypasHeHusl,
cucmemvl ypasHeHull U HepaseHcmed
npu peweHuu 3a0a4 Opyeux y4eomvix
npeomemos;

- UCNONb308aMb  YPABHEHUS U
HepaseHcmea 01 NOCMPOeHUs U
UCCIe008aHUs npocmeuuux
Mamemamuyeckux MoOerell
PEeanbHbIX cumyayuii unu
NPUKTIAOHBIX 3a0aY;

-ymems UHmMeEpNnpemuposams
NOTYYEeHHDbIIL npu peweHuu
VpasHeHus, HepaseHcmea unu
cucmemyvl  pe3yibmam, OYeHUBamb
€20 npagoonooodue 8 KOHMmMeKCme
3A0AHHOU PeanbHOlU CUmMyayuu uiu
NPUKIAOHOU 3a0ayu

Dynkyuu

-OnepupoBarth Ha 0a30BOM YPOBHE IOHSATHUSMU:
3aBUCUMOCTh BEJIMYMH, (QYHKLHSA, apryMeHT H
3HaueHue (QYHKIUH, O0JIaCTh ONpENeNIeHUus U
MHOXECTBO  3HaueHUd  (yHKIMM,  rpaduk
3aBUCUMOCTH, I'paduk QyHKIUU, HYIU QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA
YHICJIOBOM IPOMEXKYTKE, yObIBAHHE Ha YHMCIOBOM
IPOMEXYyTKe, Haubojblllee M  HaUMEHbIIee
3HaueHue (YHKIUU Ha YHUCIOBOM IPOMEXYTKE,
nepuoaudeckas GyHKIUs, IEPHOL;

- onepupoBaTh Ha 0Aa30BOM YpPOBHE MOHSATUSMHU:
npsMass M oOpaTHas  MPONOPLUOHAIBHOCTD
JTUHEHasl, KBaJpaTH4Has, Jiorapupmuyeckas Hu
nokaszatenbHas (DYHKIMHM, TPUTOHOMETPUYECKHE
bynxmu;

- pacno3HaBaTh  TIpaUKH  BIEMEHTapHBIX
byHKIIMIHA: MPAMO u obpaTtHoM
MPONOPLUOHATIBHOCTH, JIMHENHOM, KBAIPAaTUYHOM,
Jorapu(MHUUEcCKOd U TOKa3aTeabHOW (YHKIIHH,
TPUTOHOMETPHUECKUX (DYHKIIUH;

- COOTHOCUTH Ipa(UKU 31EMEHTApHBIX (QYHKIUN:
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npsMoii W 00paTHOM  NPOMOPLUOHATIBLHOCTH,
JUHEWHOH, KBaapaTHYHOH, JOTapu(MHUECCKOU U
MOKa3aTeIbHON (PYHKIUH, TPUTOHOMETPHUYECKHX
¢byHkuui ¢ popMynamu, KOTOPHIMH OHU 33JJaHbl;

- HaXOJUTh MO TpapuKy NPUOMKEHHO 3HAYCHUS
(GYHKIMHU B 331aHHBIX TOUKAX;

- ompeAensaTh Mo rpaduky CBOWCTBA (QYHKUIUHU
(Hyinn, IPOMEXKYTKU 3HAaKOIIOCTOSIHCTBA,
IIPOMEXYTKM MOHOTOHHOCTH, HaumOOJbIINE U
HauMEHbUINE 3HAYEeHUs U T.11.);

- CcTpouThb  3CcKkW3  rpadpuka  (yHKIHH,
YIOBJIETBOPSIIOLIEH  IPHUBEJEHHOMY  HalOopy
yCIIOBUH (TIPOMEXKYTKH BO3pacTaHus / yObIBaHMS,
3HayeHue (YHKIMM B 33JaHHOM TOYKE, TOUYKU
IKCTPEMYMOB U T.]1.)

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux y4eOHvlx npeomemaos:

- OIpenensaTh N0 rpapukaM CBOMCTBA peaIbHBIX
IPOLECCOB M 3aBUCUMOCTeH (Haubombliue u
HaVMEHBIIIHE 3HA4YCHMS, IIPOMEKYTKH
BO3pacTaHMss M YyOBbIBaHUS,  IPOMEXKYTKU
3HaKOMOCTOSIHCTBA U T.I1.);

- HHTEpIpPETUPOBaTh CBOWCTBA B KOHTEKCTE
KOHKPETHOW ITPaKTUYECKON CUTyaLluU

-onpedensms  no  epaguxkam  u

UCNOIL306aMb 0151 peutenust
NPUKTIAOHBIX 3a0au ceolicmea
PeanbHblxX npoyeccos u
3asucumocmetl  (Hauborvuiue  u
HauMeHbuUe 3HaueHus,
NPOMENCYMKU — 803paAcmanus U

yovi8aHusi QQYHKYUU, NPOMENCYmKU
3HAKONOCMOAHCMEA, — ACUMAIMOMDbL,
nepuoo u m.n.);

-UHMepnpemuposams  ceolcmea 6

KOHmeKcme KOHKPEeMHO1
NPAKmu4eckoll Cumyayuil,

onpeoensimo no epaguxam
npocmeuuiue Xapakxmepucmuxu
nepuooutecKux npoyeccos 8
buonozuu,  IKOHOMUKe,  MY3bIKe,

paouoceazu u Op. (amniumyoa,

nepuoo u m.n.)
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Dnemenmur |-OniepupoBaTh Ha 0a30BOM YypOBHE MOHATUSAMU: [-Onepuposamu NOHAMUAMU:
mamemamu |[Npou3BoAHas (YHKIUMU B TOYKEe, KacaTelbHas K [Mpou3eooHas Qyukyuu & mouke,
ueckoz2o rpaduky QyHKIIUHU, IPOU3BOIHAS (DYHKIUY; Kacamenvhas K epaguxy @GyrHKyuu,
ananusa -ONpeesATh 3HAYCHUE MPOU3BOAHON (DYHKIMH B |[MPOU3B00HAS (YYHKYUU,
TOYKE M0 M300paKEHHUIO KacaTeIbHON K TpaduKy, |-8bluuciamb NPOU3800HYIO
MPOBE/ICHHOMW B ATOH TOUKE; 00HOUJIEHA, MHO20YJIeHA,
-pemaTh HECIOKHbIE 3a/1a4i Ha IPUMEHEHUE CBS3H (K8AOPAMHO20 KOPHSA, HNPOU3BOOHYIO
MEXy MPOMEKYTKAMH MOHOTOHHOCTH M TOYKAMU |CYMMbL (DYHKYULL,
KCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, U |-8bIUUCIAMb npou3eo0Hbvle
MPOMEKYTKAMU  3HAKOIIOCTOSIHCTBA W HYISIMHU |[9/IeMEHMAPHbIX — (DYHKYU U Ux
MIPOU3BOIHOM ATON (PYHKIIUHU — C IPYTOM KOMOUHAYUL, UCHONb3YSI CHPABOUHbIE
Mamepuanvl,
-uccneoosamy 8 npocmeuuux
cyuasx QYHKYuu Ha MOHOMOHHOCHD,
HAaxooumsy Haubovbuue u
Haumenbliue  3HaA4eHuss  QYHKYull,
cmpoums  2pa@uky  MHO20YNEHO8 U
npocmeuux PAYUOHATILHBIX
@yukyul c UCNOIb308AHUEM
annapama MAmMemMamuyecKoco
ananuza
B noeceonesnoil scu3nu u npu u3yueHuu Opy2ux npeomenos:
-TIOJIB3YSICh TpadUKaMu, CPAaBHHUBATH CKOPOCTH |-peliamsv NPUKIAOHble 3a0adu U3
BO3pacTaHus (pOCTa, MOBBIIICHHS, YBEIUYCHUS U |OUOIO2UU, Gusuxu, Xumuu,
T.dI.) WIH  CKOpPOCTH  YObIBaHUS  (WalICHUS, |9KOHOMUKU U Opyeux npeomemos,
CHIDKEHMsSI, YMCHBUICHHS W T.I.) BEJIHYUH B |CGI3AHHbIE c uccneoo8anuem
peanbHBIX MpoIeccax; xXapakxmepucmux PeanbHbIX
-COOTHOCUTh TpadUKd pealibHBbIX MPOIECCOB U |[MPOyeccos, HAaxodcoeHuem
3aBHCUMOCTEH C WX ONHCAHWSIMH, BKIIOUAIOIIUMH [HAUOOIbULUX u HAUMeHbUUX
XapaKTePUCTHKU CKOPOCTU U3MeHeHUs (OBICTPBIN |3HaueHull, cKkopocmu U YCKOpeHus u
POCT, TUTABHOE MMOHIKEHHE U T.11.); m.n.;
-MCII0JIb30BaTh TpaQUKH peanbHbIX MPOLECCOB AT | UHMepnpemuposamy NOyYeHHbLE
peleHusI HECTIOXKHBIX TPUKIATHBIX 3a7ad, B TOM |pe3yibmamol
quciae omnpeaenss MHo rpaduky CKOpPOCTh Xoja
nporecca
Cmamucm | -OnepupoBaTh Ha 0a30BOM YypOBHE OCHOBHBIMU | -HMmemb npeocmaenerue 0
uKa u OIMCATETbHBIMI  XapPAKTEPUCTUKAMU YHUCIIOBOTO | OUCKPEMHbBIX u HenpepuvLEHbIX
meopus Habopa: cpeaHee apupMeTHUYecKoe, MEIUaHa, | C1yYaliHbIX BEUYUHAX u
éeposimnoc | HanOoIbIlee 1 HANMEHbBIIIEe 3HAUYCHHS, pacnpeoeneHusix, 0 He3a8UCUMOCIU
meil, -onepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSAMU: | CIVUAUHBIX GENUYUH,
J102uKa u 9acTOTa W BEPOSTHOCTh COOBITHS, CIyYalHBIN | -umems npeocmasieHue 0
Kombunam | BHIOOD, OTIBITHI C PABHOBO3MOXHBIMU | MAMEMAMUUECKOM — OHCUOAHUU U
opuka 3JIEMEHTapPHBIMU COOBITUAMU; oucnepcuu CiyuaHbix 6eIUYUH,
-BBIYUCIIATh BEPOSTHOCTH COOBITHM Ha OCHOBE | -umemby npeocmasneHue 0
MOJICYETA YHCIIa HCXOJI0B HOpMANbHOM — pacnpedeneHuu U
npumepax HOPMANbHO
pacnpeoeneHubiX CLYUAUHBIX
BeNUYUH,
-NOHUMAMb CYMb 3AKOHA OONbUUX
yucen U  8blIOOPOUHO2O  MEmMOoOa

U3MepeHuUsi 6epPOsIMHOCIelL;
-umems npedcmasierue 00 yCi08HOU

6EPOAMHOCMU u o NOAHOU
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8EpOSIMHOCMU, NPUMEHAMb UX 8
peuteHuu 3a0a4;

-uMems npeocmasieHue 0 GaAMNCHBIX
YACMHBIX BUOAX pacnpeoeneHuil U
NPUMEHAMb UX 8 PeUuleHUU 3a0ay;
-umems npeocmasieHue 0
KOppensayuu Cay4aunblx 6eIuduH, o
JIUHEUHOU pecpeccuu

B noeceonesnoil scusnu u npu uzyueHuu Opyux npeomemos:

-OLlEHUBaTh M CPaBHUBATb B IPOCTBIX CIIydasx
BEPOSITHOCTH COOBITUI B peaslbHOW KU3HH;
-4UTaTh, COIIOCTaBJIATD, CpPaBHMBATB,
MHTEPIPETUPOBATH B IIPOCTHIX CIIy4asiX peabHbIC
JaHHble, NpPEJCTaBICHHblE B BHUAE TaOMIL,
auarpamm, rpaukos

-8bIYUCTAMD unu OYeHu8amy
8epOAMHOCMU COOLIMULL 8 PealbHOU
HCUBHU,

-gulOUpams  nooxoosawue Memoowvl
npeocmasienus U 00pabomu
OAHHBIX,

-yMemb peuams HeCI0NHCHble 3a0aiu
Ha NpumMeHeHue 3aKOHA OONbULUX
yucen 6 COYUONO2UlU, CMPAXOBAHUU,
30pasooxpaneHuu, obecneyeHuu
bezonacrocmu Hacenenus 8
YPe36bIYAIHBIX CUYAYUSX

Texcmoevie
3a0a4u

-Pemaths HecnoXHbBIE TEKCTOBBIE 3a/Ja4M Pa3HbIX
THUIIOB,

-aHaIU3UPOBATh ycioBUe
HEOOXOJUMOCTH  CTPOUTH
MaTeMaTHYECKYI0 MOJIEIb;
-[IOHUMAaTh ¥ MCIIOJIb30BaTh ISl PELICHUS 3a/1a4i
uHbOpMalMIO,  TMPEACTABIECHHYHO B  BHUJE
TEKCTOBOM U CHMBOJILHOM 3aIlCH, CXEM, TaOJIHI],
Juarpamm, rpauKkoB, PUCYHKOB;

-JIeiCTBOBaTh IO AJTOPUTMY, COJIEpKalIeMycCs B
YCJIOBHU 33/1a4H;

-MCTIONIb30BaTh JIOTMYECKUE PAaCCYXJIEHUS TpU
peLICHUH 3aJ]auy;

-paboTaTh ¢ U30BITOYHBIMU YCIIOBUSIMHU, BbIOMpas
u3 Bceil nHpopmanuy, JaHHbIe, He0OOXOAUMBIE IS
pellIeHus 3a/1auH;

-OCYLIECTBJIATh HECIOXKHBIN 1epe0op BO3MOXKHBIX
pemieHuid, BBIOMpas W3 HHUX ONTHMAJIbHOE IO
KpUTEpHsIM, CHOPMYITUPOBAHHBIM B YCIOBUHY;
-aHaJIM3UPOBATh " WHTEPIPETHPOBATH
MOJlyYCHHBbIE pEIICHUS B KOHTEKCTE YCJIOBUS
3aJjauu, BEIOUPATh pelleHHs], He IPOTUBOpEYalye
KOHTEKCTY;

-pemiath 3a/a4dl Ha pacyeT CTOMMOCTU MOKYIIOK,
yCIIyT, MOE€3/10K U T.IL.;

-peliaTh HECJIOXKHBIE 3aJaud, CBA3aHHbBIE C
JI0JI€BBIM ~ y4yaCTHEM BO BIAJECHUH  (UPMOIA,
MPEINpUATHEM, HEIBUKUMOCTBIO;

-pemaTh 3aJa4u Ha MPOCThIE MPOLEHTHI (CUCTEMBI
CKU/IOK, KOMHCCHUHU) U Ha BBIYHCIICHUE CIIOKHBIX
NPOIEHTOB B PA3JIMYHBIX CXEMax BKJAJIOB,
KPEIUTOB U UITOTEK;

3a7a4H,
UL ee

npu
petieHus

-Pewams 3a0auu pasnvix munos, 6
MoM 4qucne 3a0ayu  NOGbIUEHHOU

mpyonocmu,

-gblOUPAMb  ONMUMANbHBIL  Memoo
pewenHuss  3a0auy,  pPaccMampueds
PaznuuHble Memoobl,

-Cmpoums mMooenb peuieHus 3a0ayu,
npogoouns 0oKasamesnvHble
paccyscoenus;

-pewiams  3a0auu,  mpebyrouue
nepebopa  8apuanmos,  NpoGepKu
Yenosutl,  8blO0pa  ONMUMATLHOZO
pesyrbmamas

-aHAIU3UPOBAMb u

UHMEPNPEeMupo8ams pe3yibmamovl 6
KOHmeKcme VCno8ust 3adauu,
sblOUpams peuienus, He
npomugopeuaujue KOHMeKCmy,
-nepegooums npu peulenuu 3a0avu
ungopmayuro uz 00HoOU Gopmuvl 6
opyayro, UCNoNb3ys npu
HeobxXooumocmu cxemvl, mMadbIUYDLL,
epaguxu, ouazpammol,
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-pemaTh TMpakTHYECKHe 3ajaud, Tpelyromue

UCIIONIb30BAHUS  OTPHIATEIbHBIX  YHCEN: Ha

OIIpE/ICJICHUE TEMIEPaTyphbl, Ha OIpEIEIICHUE

MOJIOYKEHUS Ha BPEMEHHOW OCH (10 HAIle 3pbl U

[ocjie), Ha JBWXKEHHME JICHEKHBIX CpEICTB

(mpuxon/pacxon), Ha ompeeIcHue

TJTyOUHBI/BBICOTHI U T.IL.;

-UCNONb30BaTh ~ MOHATHE  Macmraba i

HaXOXJEHUA pacCTOSHUW M JJIUMH Ha KapTax,

IUIaHaX  MECTHOCTH,  IUIaHaX  TOMEUICHUI,

BBIKPOIKax, Mpu paboTe Ha KOMIIBIOTEPE M T.II.

B noeceoneenoit scuznu u npu uzyuenuu Opy2ux npeomemaos:

pelarth  HECIOXKHBIE TPAKTUYECKUE  3a/Jayll, | pewamsv NpaKkmuieckue 3a0adu u

BO3HUKAIOIINE B CUTYallUAX MIOBCETHEBHOM KU3HU | 3a0ayu u3 Opy2ux npeomemos
I'eomempu | -OnepupoBarb Ha 0a30BOM YypOBHE HOHATUSMHU: | -Onepuposamv noHAmMusAMU: MOUYKA,
g/ TOYKa, TpsMas, IUIOCKOCTb B TPOCTPAHCTBE, | npsamas, NJIOCKOCMb 8

NapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh NPSAMBIX | npocmpancmee, napaiieibHoCmsy U

U TUIOCKOCTE; NepneHOUKyIAPHOCMb  NPAMbIX U

-pacno3HaBaTh OCHOBHBIE BUJbl MHOT'OI'PAHHUKOB | NJIOCKOCHEl;

(mpusma, MUpaMuIa,
napajuiesenumnes, Kyo);
-n300pakath u3ydaemble (PUTYpBI OT PYKH U C

NPSAMOYTOJIbHBIN

MIPUMEHEHUEM IIPOCTBIX YepTEKHBIX
UHCTPYMEHTOB;
-nenatb  (BBIHOCHBIE) IUIOCKHME YEpPTEXKHU U3

PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYD:
CBEpXY, COOKY, CHU3Y;

-M3BJICKaTh HH()OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (Urypax, NpeaCTaBICHHYIO Ha
YepTekax U pUCYHKaX;

-npuMeHsATh Teopemy [ludaropa npu BeruMcIEHUN
AJIEMEHTOB CTEPEOMETPUUECKUX UTYD;
-HaXOaUTh 00BEMBI U Jromanu HOBGpXHOCTGfI
MPOCTEHIINX MHOTOTPAHHUKOB C MPHUMEHEHHEM
(opmyu;

-pacmo3HaBaTh OCHOBHBIE BHUJBI TN BpPAILICHUS
(xonyc, nunuHIp, cepa u map);

-HAXOJUTh OOBEMBl U TUIOIMIATN MOBEPXHOCTEH
HpOCTCI\/IIIHI/IX MHOTI'OT'PaHHUKOB W TCJI BpalllCHUA C
npuUMeHeHneM (HopMyI

BU/I

-npuMeHamb 0l peuleHus 3a0ay
2ceomempuyeckue  axkmol,  eciu
VCI08UL  NPUMEHEHUsT  3A0aHbl 8
A6HOU hopme;

-pewiams  3a0auu HA HAXOHCOeHUe

2eoMempuyecKux 8eNUYUH no
06pazyam umu aneopummam;
-oenama (6vlHOCHbBIE) nJIoCKUe

uepmedcu U3 PUCYHKO8 0ObLEMHBIX
Queyp, 6 mom uucie pucosamsv 6uUO
ceepxy, cOOKy, cmpoumv CeueHus
MHO202PAHHUKOB,

-U36/IEKaAMb, UHMEPNPEMUPOSAmMs U
npeobpazosvlieams UHDOPMAyUO o
2eoMempuyecKux Queypax,
NnpeoCcmasieHHYI0 Ha Yepmedtcax;
-npuMeHsms 2eomempuyeckue
Gaxmol 01 pewienus 3a0a4, 8 Mom
yucie npeononacaiouwux HeCcKoJIbKO

Wazos peuleHus;

-onucvleams 83AUMHOE
pacnonodicenue NPAMbIX u
nao0cKocmell 8 npOCMpancmee;
-popmynuposame  ceolicmea U
npusHaKu gueyp;

-0oKazvleams 2eomempuieckue
VMBepHCOeHUs.,

-gnadems CMAaHOapmHolul
Kraccuguxayuet
NPOCMPAHCNBEHHBIX Queyp
(nupamuowl, npusMbl,
napanienenuneowl),

-Haxooumov  00veMbl U NAOUWAOU

noeerHocmeﬁ ceOMempudecKux meil
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¢ npumeHeHuem opmyi;
-8bIUUCTIAMb PACCMOAHUSL U Vbl 8
npocmpancmee

B noeceoneenoit ycuznu u npu uzyuenuu Opy2ux npeomemaos:

-COOTHOCHUTh  a0OCTPAaKTHBIE  I€OMETPHYCCKUE
HOHATUSL M (aKThl C PEATbHBIMU IKU3HCHHBIMU
00BEKTaMU M CUTYAIHSIMU;

-HCIIONIb30BaTh  CBOMCTBA  MPOCTPAaHCTBEHHBIX
TEOMETPUYCCKUX (UTYp Ul PEIICHHS THIIOBBIX
3a/1a4 MPaKTUYECKOT0 COJICPIKAHHMS;

-COOTHOCUTh  IUIOLIAAM  IOBEPXHOCTEH  Tel
OJIMHAKOBOI (POPMBI PA3IUYHOTO pa3Mepa;
-COOTHOCUTh OOBEMBI  COCYAOB  OJWHAKOBOH

(OpMBI pa3TUYHOTO pa3Mepa;

-OIIeHUBATh ()OPMY HPABUIHBHOTO MHOTOTPAHHUKA
Mociie CHHJIOB, CpPe30B M T.I. (OMpenensThb
KOJMYECTBO  BEpIIMH, pedep U  rpaHe
MOJIYY€HHBIX MHOTOTPAHHHUKOB)

UCNONb308AMb ceoticmea
2eomMempudecKux Queyp ons
peweHuss  3a0a4  NPAKMUYECcKo20

xapakmepa u 3a0ay u3z Opyeux
obnacmeii 3HaHUll

Bekmoput u | -OniepupoBats Ha 0a30BOM ypOBHE TMOHSTHEM | -Onepuposamby NOHAMUAMU
KOoOpOuHa- | IEKapTOBBI KOOPIUHATHI B IPOCTPAHCTBE; 0exapmogul KOOPOUHAMbL 8
mol 6 -HaXxOJUTh KOOPAWHATBI BEpPIIMH Kybda W | npocmpancmee, 8eKmop, MOOY/b
npocmpanc | IPSAMOYTOJIBHOTO Napaiesienunea 8EKMOpa,  PABEHCMBO  BEKMOPO8,
mee KOOPOUHAMbL 8eKMOPA, Y20l MEHCOY
8eKmopamiu, cKanspHoe
npouseeoerue 8EKMOpO8,
KOJLIUHEApHble 8EKMOPbl,
-HAX00UMb  PACCMOAHUE — MEHCOY
08YMSI MOUKAMU, CYMMY 6E€KMOPO8 U
npouseedenue B8eKmopa Ha Hucio,
Vol MedHcOy eKmopamu, CKAIAPHOe
npou3seederue, packiaovieamsn
BEKMOpP NO 08YM HEKOLIUHEAPHBIM
8eKMopam,
-3a0a6amo NIOCKOCMb YPAGHEHUEM 8
0eKapmosou cucmeme KOOpOUHam,
-pewams  npocmetiwiue  3a0a4u
86e0eHUueM BeKMOPHO20 basuca
Hcmopus -OnuceiBaTh OTJENbHbIE BbLIatoMecs | -/lpeocmaenams 6K1a0 6b10a0OUUXCS
mamemamu | pe3yNbTaThl, TIOXYYCHHBIE B XOJIE PA3BUTHUS | MAMEMAMUKOS 8 paseumue
Ku MaTEMaTHKHU KaK HayKu; MAMeMAmMuKyu U UHBIX  HAYYHBIX
-3HATh IPUMEPHI MATEMATHIYECCKUX OTKPBITHH U UX | oOiacmel;
aBTOPOB B CBSI3M C OTEUECTBEHHOW M BCEMHUPHOM | -HOHUMAMb PONb  MAMEMAMUKU 6
UCTOpHEH; pazeumuu Poccuu
-IIOHUMATh POJIb MAaTEMATHKU B pa3BuTHH Poccun
Memoowt -[IpuMeHsATP M3BECTHBIE METOJBl NpPHU pEIIeHUU | -Mcnonvzosams OCHOBHBIE MEmOObl
Mamemamu | CTAHJAPTHBIX MaTEMaTHYECKUX 3a7a4; 0oKazamenbCcmaa, npo6oouUmy
Ku -3aMeYaTh U XapaKTepU30BaTh MaTeMAaTUYECKUE | 00KA3amenbCcmeo U BbINOJHANMDb
3aKOHOMEPHOCTH B OKpY’KaIOLIeH | onposepoicenue;
JNCHCTBUTEILHOCTH; -NpUMEHAMb  OCHOBHble — Memoobl
-IPUBO/IUTH MPUMEPHI MaTeMaTHUECKUX | peuleHus MamemMamuieckux 3a0ay;
3aKOHOMEPHOCTE B TIPHUPOJE, B TOM UHUCIE | -HA  OCHOBe  MAMeMAMUu4ecKux
XapaKTepU3yIOIUX KpacoTy U COBEPIIEHCTBO | 3aKOHOMepHOCmel 6  Npupooe
OKPY’KaIoIIero MUpa M MPOU3BEIACHNN UCKYCCTBA | XapaKmepuszo8ams  Kpacomy U
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U NPoU38eOeHUll UCKYCCMBA,

npocpammmbie cpeocmaa
91EeKMPOHHO-KOMMYHUKAYUOHHBIE

mamemamu4eckux 3a0ay

2. Copnep:xkanne yueoHOro npeamera «MaremaTuka»
(BKIIIOYAs ajredpy M Ha4YaJIa MaTEeMATHYECKOI0 AHAJIU3a, TeOMETPHUIO)

Bba3oBblii ypoBeHb

OcHoBHasi 0a3oBasi nporpaMmma

AJiredpa ¥ HA4YaJIa MATEMATHYECKOT0 AHAJIN3Aa

DJIeMeHThI TeOPMH MHO’KeCTB M1 MATEeMAaTH4YeCKOH JIOTUKH

KoHeuHOE MHOXECTBO, 3JEMEHT MHOXECTBA, MOAMHOXXECTBO, IepeceyeHre U OObeIuHEHHE
MHOXECTB, YACIOBbIE MHOKECTBA Ha KOOPAMHATHOW IPSIMOM, OTPE30K, HHTEPBAIL, NPOMEICYMOK C
8bIKOJIOMOLL MOYKOU, epaguyeckoe npedcmasienue MHOICECME HA KOOPOUHAMHOU NIOCKOCHU.
VYTBepkaeHue (BbICKa3bIBaHUE), OTPHUIIAHUE YTBEP)KIEHUS, UCTUHHBIE U JIOKHBIE YTBEPKICHUS,
CJICICTBUS, YACTHBIN CiTydail 00IIero yTBepKAeHUs, KOHTPIIPUMED, J0KAa3aTelbCTBO.

Yuciia 1 BbIpakeHUs

IloBTOpenune. Pemenune 3amad C HCNONB30BAHMEM CBOWCTB 4YHCENl W CUCTEM CUUCIICHMS,
JIETMMOCTH, JOJIE W 4acTel, MPOUEHTOB, MOAYJIEW uucell. PelieHue 3agad ¢ HCHOJIb30BAHUEM
CBOWCTB CTENEHeW U KOpHEH, MHOrOWIEHOB, NpeoO0pa3oBaHU MHOTOWIEHOB U JApPOOHO-
palMOHAIBHBIX BBIPAKECHUM.

Pewrenue 3ana4 ¢ UCNOJIb30BaHUEM I'PAlyCHOU MephbI yriia. Moayib 4uciia U ero CBOMCTBA.

Kopenb n-ii crenenu u ero cpoiictBa. CTeneHb C JEHCTBUTENIbHBIM I1OKa3aTelieM, CBOWCTBA
creneHd. JleficTBUS ¢ KOpHSAMHU HAaTypaJbHOM CTENEHM U3 YHUCEN, modcoecmeeHHble
npeobpaz0eanuis 8bIPaNCeHULl, BKIIOUAIOWUX CMENEHU U KOPHU.

Jlorapupm umcaa. [lecatuunsle U HarypanbHble Jorapupmel. Yucno e. Jlorapudmuyeckue
ToxxjecTBa. JlelictBus ¢ Jjorapupmamu YHCENl; npocmetiuiue npeoopaz0e8aHusi SblpaddceHull,
BKNIOUAIOWUX 102aPUPMbL.

N300paxeHne Ha YMCIOBOM MPSAMOM LIEIBIX U PallMOHATIBHBIX YHCEN, KOPHEH HATypaJIbHOM CTENEHU
U3 YHCe, JOrapu(pMOB YUCEIL.

Tpuronomerpuueckasi OKpPY:KHOCTb, paouanHas mepa Yyaia. CHHYC, KOCHHYC, TaHI€HC,
KomauzeHc TIPOU3BOJIBHOTO yrila. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO M CIEACTBHUS W3
Hero. 3HaueHUs TpUTrOHOMeTpuyeckux ¢GyHkui mus yriaos 0°, 30°, 45° 60°, 90°, 180°, 270°.

(0, E, E,E, z pan). Dopmyavl  ClOdCEHUs  MPUSOHOMemPUYecKUx  Qyukyul, @dopmynsl
6 4 3 2

npueedenus, Gopmynvi 080UHO20 apymenma. APKKOCHHYC, apKCHUHYC, apKTaHI'CHC YHCIA.

Apxromaneenc uucaa.

YpaBHeHHS U HEPABEHCTBA

IToBTOpeHue. YpaBHEHUS UM HEPABEHCTBA C OJIHOW MepeMeHHOW. PemieHue 3agad ¢ MOMOIIBIO

YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEepeMEHHOMH, ¢ MPUMEHEHHEM H300pakeHus

YHCIIOBBIX IPOMEKYTKOB.

[Ipocreiimme npparMOHAIbHBIE YPABHEHMUS.

CoOBEPUIEHCMB0O OKpYaHcarueco mupa

-npUMeHsms npocmeuiuiue

cucmembvl npu peuieHuu




[Ipocrelilme moka3arenbHble ypaBHEHHS M HepaBeHCTBa. Jlorapumuueckue U IMOKazaTesIbHbIC
ypaBuenns Buma log, (ox+c)=d, a™°=d, roe d MOXKHO NpeICTABUTH B BUIE CTENEHU C

OCHOBAHHUEM d U PallMOHAJIBHBIM ITI0KA3aTeIEM, U UX PELICHHUS.
[pocreiimme TPUrOHOMETPUYECKHE YpaBHEHHS: SIN X = a, COS x = a, tg x = a, e a — Tabau4YHOe
3Ha4eHUE TPUTOHOMETPUUECKON (DYHKIMH, U UX PEILICHMUS.

HepasenctBa ¢ oxnoii mepemenHoit Bumalog, x<d,a* <d, rme d MOXHO mpencTtaBuTh B BUJIE

CTENEHU C OCHOBAHHUE d.

Hecnoocnvie  payuonanvhvle,  nokasameinbHvle,  no2apugmuueckue,  mpueoHOMempuiecKue
VDABHeHUs, HepaseHcmeéa U Ux CUcmemvl, Hpocmeuuiue UpPpayuoHalbHble YPAGHEeHUs U
HepaeeHcmaa.

Memoo unmepeanos ons pewienus nepasencme. Pewenue ypasnenuii u nepagencme, cooepircaujux
nepemeHHy0 noo 3HAKOM MOOYJIAL.

Ypasnenus, cucmemul ypagnenuti ¢ napamempom.

DOYyHKIUH

[lonsatne ¢ynxnuu. Hymn QyHKIMM, TPOMEXKYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HauOonbniee u HamMmeHnsinee 3HadeHue ¢GyHkuuu. IlepuoanuyHocts ¢GyHKuMH. YeTHOCTh U
He4eTHOCTh PyHKIUI. CroocHble hyHKkyuu.

IToBTOpenue. Pemenue 3amad ¢ UCHONB30BAHWEM YHCIOBBIX (QYHKUMH M HMX TpaduKOB.
Hcnonp3oBanne CBOMCTB W TpadUKOB JIMHEHHBIX H KBAaAPAaTHYHBIX (DYHKIHUH, oOpaTHON

IPONOPIMOHATLHOCTH M PyHKIH Y = /X . [paduueckoe pelieHne ypaBHEHUH 1 HEPABEHCTB.

CrenenHasi, moOKaszarenpHass M JorapupMuyeckue (YHKIMH, WX CBOHCTBA H TpaduKH.
TpuronomeTrprueckue GyHKIUK Y = COS X, Y = SinN X, y = tg X, y = ctg x. CoiicTBa u rpaduku
TPUTOHOMETPHUECKUX (GYHKUUH. Obpammuvie mpucoHomempuyeckue QYHKYuU, ux ceoucmea u
epaghuxu.

IIpeobpaszosanue epaghuxos Gynxkyuii: cosueu 60016 KOOPOUHAMHBIX OCeU, pPACMANCEHUe U
colcamue, cumMMempus OMHOCUMENbHO KOOPOUHAMHBIX ocell U Hayana koopounam. Ipaghuxu
83AUMHO 0OPAMHBIX QYHKYUIL.

[TokazarenbHast QyHKIMS U €€ CBOWCTBA U TpaduK.

Jlorapudmmueckasi QyHKIUS U €€ CBOMCTBA U rpaduKk.

CrenenHas GyHKIIHMS U €€ CBOMCTBA U TpaduK.

Ilpeobpazosanus epaghurxos hynxyuii: cogue 8001 KOOPOUHAMHBIX OCell, PACMAdICEHUE U ClHCamue,
ompasiceHue OMHOCUMENbHO KOOpOUHamuwix ocell. I paguueckue memoowvl peuieHus ypasHeHui u
HepaseHcm8. Bzaumno oopamusie ynkyuu. I paguxu 3aumno obpammusix QyHKyui.

TexkcToBbBIE 33241

IloBTOpenue. Pemienue 3amad Ha JBUKEHHE U COBMECTHYIO PAaOOTy C NOMOIIbIO JMHEHHBIX U
KBaJIpaTHBIX YPAaBHEHHM U UX CHUCTEM.

DJIeMeHThl MaTeMATHYeCKOr0 aHAIU3a

Ilonamue npedena uucnogou nocireoogamenvhocmu. IlponsBoaHas (QyHKIMM B TOUKE.
Kacarenbnas x rpaduxky dyHkuun. ['eomerpuueckuii W (PU3WYECKH CMBICT MPOU3BOIHOM.
[IpousBonHbie neMeHTapHBIX (yHKIUN. [Ipon3BoaHAass CyMMBI, IPOU3BEACHUS, YACMHO20, NIBYX
GyHKIU.

Bmopas npouzeoonas, ee ceomempuyeckuii u hpusuyeckuti CMvici.

[TonsTne o HempepbIBHBIX (YHKIHSIX. TOYKH JKCTpemMyMmMa (MakCHMymMa M MHHHMYMA).
HccnenoBanue 31€MEHTapHBIX (QYHKUIMH HAa TOYKHM HKCTPEMyMa, HAXOXAEHUE HAUOOJBILEro M
HaWMEHBIIIETO 3HAYCHUN QYHKIUHA C MMOMOIIBIO TPOU3BOAHOU. [locmpoenue epaguxos ¢ynkyuii ¢
noMOWbI0 NPou3600HbIX. Ilpumenenue npouzso0HOU npuU peutenuy 3a0ay.

Ilepsoobpasnas. Ilepsoobpasnvie snemenmapnvix Gyukyui. Iliowads KpusoauHetHou
mpaneyuu. DPopmyra Hvromona-Jleibnuya. Onpedenennviti unmezpan. Buluucienue niaowaoei
NIOCKUX u2yp u 06vemos mej pawjeHusi C NOMOUbIO UHMe2pada.

[TpousBognas ¢yHkiuu B Touke. KacarenmpHas k rpaduky dyHkuuu. ['eomerpudeckuii u
¢buzmveckuid  cMbIc  Tpou3BOoAHOW. [Ipom3BomHble diemMeHTapHBIX  (QYyHKUUNA. [Ipasuna
oughghepenyuposanus.

Bmopas npouszeoonas, ee ceomempuyeckuii u pusuyecKuti cCMoici.

[TonsiTie O HeMpephIBHBIX (PYHKIMSIX. TOUKH IKCTpeMyma (MakCUMymMa M MHUHUMYyMA).
UccnenoBanue srmeMeHTApHBIX (DYHKIMH HA TOYKHA SKCTpEMyMa, HAWOOJbIee W HAWMMEHbBIIEE



3HAa4YeHHE C TIOMOILIBIO MPOU3BOAHON. [locmpoenue epaguxos GyHKkyuli ¢ NOMOUbIO NPOU3BOOHBIX.
Ilpumenenue npouz600HOU Npu peuieHuu 3a0au.

[TepBooOpasnas. Ilepsoobpasuvie snemenmapuvix @yuxyutl. Ilnowaos KpusoiuHeuHou
mpaneyuu. DPopmyna Hvromona-Jleibnuya. Onpedenennviti unmezpan. Buluucnenue naowaoei
NIOCKUX pu2yp u 00vemos men 8paweHus ¢ NOMOwbIo UHme2paa.

I'eomerpus

IToBTOpenue. Pemienue 3amad ¢ IpUMEHEHMEM CBOICTB (UIyp Ha IUIOCKOCTH. 3ajaud Ha
JI0Ka3aTelbCTBO W IOCTPOEHUE KOHTpHpuMepoB. lcmomb3oBanue B 3a4adax MPOCTEHIINX
JIOTMYECKUX IpaBui. Perienue 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOILIEHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYroJdbHUKaMHU. Perienue 3amgad c
UCIOJb30BaHUEM (DAaKTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. PemieHue 3ajmad Ha HU3MEpeHUs Ha
IJIOCKOCTH, BBIYMCIIEHUE JUTUH U IUIoaael. Pewenue 3a0ay ¢ nomowbio 6eKmopos u KOOpoOuHam.
Harasanas crepeomerpusi. Ourypsl 1 ux uzobpaxenus (kyo, nupamuna, npusma). Ocnognbvie
noHAmus cmepeomempuu u ux ceovcmea. Ceuenus Kyda u TeTpasipa.

Touka, mpsiMasg M IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HHX.
B3anMHoe pacrionioskeHue TPSAMBIX M IUIOCKOCTEH B MpOcCTpaHCTBE. [lapamienbHOCTh MPSIMBIX U
IIocKocTell B mpocTpaHcTBe. M300paskeHHe MNpocTeMIIMX MPOCTPAaHCTBEHHBIX (Uryp Ha
TUIOCKOCTH.

PaccrosHus Mexny purypamu B IpOCTPaHCTBE.

Vsl B ipocTpaHcTBe. IlepneHuKynspHOCTb NPSAMBIX U IITIOCKOCTEM.

[Tpoekust ¢urypsl Ha IUIOCKOCTh. lIpuM3HaKuM NEpHEHAMKYISPHOCTH MPSMBIX U IUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex NeprneHIuKyIsIpax.

Mmnororpanauku. [lapamienenunen. CBoicTBa NpsSMOYroJbHOIO Mapajuienenunena. Teopema
[Tudaropa B nmpocrpanctse. [Ipusma n nupamuaa. [IpaBunibHas nupamMuaa U MpaBUIbHAS MPHU3MA.
[Ipsimast nupamua. DIeMEHTbI IPU3MbL U THPAMUIBI.

Tena BpameHus: mUIMHIP, KOHYC, chepa m map. OCHOBHBIE CBOWCTBA MPSMOTO KPYTrOBOTO
LHWINHApPA, MIPSIMOT0 KpyroBoro KoHyca. Mzo0pakeHue Tes BpalleHHus Ha MI0CKOCTH.
IIpeocmasnenue 06 yceueHHoM KOHyce, ceueHusi Konyca (napaiieibhoe 0OCHO8AHUIO U NPoXoosujee
uepe3 6epUIUHY), CeYeHUs YUIUHOPA (NApaniienvbHo U NEePpHneHOUKYNAPHO OCU), cedyeHus wapa.
Pazeepmxa yununopa u konyca.

IIpocmetiwue KomMOUHAYUU MHOCOCPAHHUKOS U mel 6paujenus medxcoy cobou. Bpruucienue
AJIEMEHTOB TMPOCTPAHCTBEHHBIX (QUTYp (pedpa, IrMaroHau, yriibl).

[Tnomans MOBEpPXHOCTH NPAaBWIBHOM NUpaMuibl M MpsMON mpu3Mmbl. [lnomanbs moBepxHOCTH
MPSIMOTO KPYTOBOTO IMJIMH/IPA, IPSIMOTO KPYrOBOTO KOHYCa U IIapa.

ITonsatue 06 o6veme. OOBEM MUpaMubl U KOHYCa, MPU3MBbI U HWIHHApPa. O0beM 1mapa.

Ilooo6Hvie mena 6 npocmpancmee. COOTHOLICHUS MEXKY IUIOIIASIMU TOBEPXHOCTENH U 00bEMaMU
MOJIOOHBIX TE.

Heudicenus 6 npocmpancmee: napaniesibHblli NEPeHOC, YEHMPANbHAS CUMMEMPUs, CUMMeEmpus
omuocumenvHo niaockocmu, nogopom. Ceoticmea Oeudicenuu. Ilpumenenue Osudicenuti npu
peueHuu 3a0ad.

Bekropsl u KoopauHathl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHME BEKTOpa Ha YUCIIO, YToJl
MEXIy Bekropamu. KosumHeapHble W KOMIUIAaHApHBIE BEKTOPHL. CKanapHoe npouszgedenue
gexkmopog. Teopema o pasznodiceHuu 6eKmopa no mpem HeKoMnianapHvim eexkmopam. CkansapHoe
npouszeedeHue 6eKmopos 6 Koopounamax. Illpumenenue 6eKkmopoé npu pewieHuu 3a0a4 Ha
HaxooicoeHue paccmosHutl, Onul, niowaoel u 06vemos.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna 0
BbIUUCTICHUS PACCIMOAHUSL MeHCOY MOYKAMU 8 NPOCPAHCEe.

CraTucTUKa U TeOPpUs BEPOATHOCTEM, JIOTUKA 1 KOMOMHATOPHUKA

BeposiTHOCTB U cTaTHcTHKA. PadoTa ¢ JaHHBIMH

IloBTOopenue. Pemenue 3amady Ha TabnuyHOe U rpaduueckoe MpenCTaBiICHHE JaHHBIX.
Vcnonp3oBaHne CBOWCTB M XapaKTEPUCTUK UHUCIOBBIX HAOOpPOB: CpEeIHUX, HAMOOJBLIETO U
HAaMMEHBIIETO 3HAYCHUS, pa3Maxa, OUCnepCuu.

YacTtoTa 1 BepOsATHOCTH COObITHA. JloCTOBEpHBIE, HEBO3ZMOKHBIE U CIydaiiHble COOBITHSI.

Pewenue 3a0au na onpedenenue uacmomul u 8eposmuHocmu cobvimuil. Boiuucienue geposmuocmeii
8 ONbLIMAX C PABHOBO3MONCHHIMU INEMEHMAPHBIMU Ucxooamu. Pewenue 3adau c npumenenuem
Kombunamopuku. Pewenue 3a0au Ha GbluuClieHUe BEpOSIMHOCMeEl He3A8UCUMBIX COObIMULL



npumenenue opmyavl crodxceHuss geposmuocmen. Pewenue 3aoay ¢ npumenenuem ouacpamm
Diinepa, depesa geposmuocmeii, popmynvl Bepnynnu.

Yenosnas eepoamuocme. [lpasuno ymnosicenus eeposmuocmeti. PLopmyna noaHou 6eposimHoOCmu.
Huckpemnvle cayuaiinvle eruuyunvl u pacnpedenenus. Hesasucumvie cayyaiiHble GeTUUUHDL.
Pacnpeoenenue cymmol u npouszsedenuss He3a8UCUMBIX CIYYAUHBIX BEIUYUH.

Mamemamuueckoe  oxcudanue u  Oucnepcus — CIy4auHou — eeauduHvl. I eomempuueckoe
pacnpeodenenue. bBunomuanvroe pacnpedenenue u e2o ceoticmea.

Henpepuvignuvie cayuaiinvie eenuuumnvl. Illonamue o niomuocmu eepoamuocmu. Pasnomepnoe
pacnpeoeneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Ilonsamue o HopmanoHom pacnpedenenuu. Ilapamempol HopmanbHo2o pacnpedenenus. lIpumepoi
CYYAUHBIX BEIUYUH, NOOYUHEHHBIX HOPMANbHOMY 3AKOHY (ROZPeuHOCmb U3MepeHuti, pocm
uenosexa).

Hepasencmeso Yebviwesa. Teopema bBepnynnu. 3axon Oonvuwiux uucen. Bwvlibopounwiii memoo
usmeperus eeposmuocmetl. Ponv 3axona 6onvuiux uucen 8 Hayke, npupooe u oouecmae.
Kosapuayus 06yx cayuaiinvix eenuuun. Ilonamue o xosgppuyuenme xoppenayuu. CoemecmHuvle
HaOA00eHUss 08yX Cayyaunvlx eeauyun. Ilowsmue o xoppensyuu. Bvibopounviii kosgguyuenm
Koppenayuu.

3. TemaTuveckoe MJIAHMPOBAHUE
€ YKa3aHMe KOJIMYeCTBA YaCOB, OTBOJAMMBbIX HA OCBOEHHE KAKI0H TeMbl

YueOHblii npeamer «MaTtemMaTuka»
OcHoBHasi 0a3oBasi nporpaMma
(u3 pacuera: 5 yacoB B Heles10 (34 yueGHBIX HeldeIl) M0 2 roja 00yueHus )
CornacHo yueOHOMY IUIaHYy Ha U3ydyeHue MareMaTuku orBoautcs 340 yacos:

B 10 xmacce (170 yacoB Moaynb «AnreOpa ¥ Hadalla MATEMATHYECKOTO aHAIN3a» MOAYJIb
«["eomerpus»);

B llkuaacce (170 yacoB mMoaynb «AnreOpa W Hayala MaTeMaTHYSCKOIO aHAIM3a» MOMAYIb
«"eomeTpus»);

Cpoxk peanuszanuu paboyeil mporpaMMsl 2 roja.

YueoHo — TemaTnueckuii miaan 10 kjiacca.

Neri/n | HanmenoBanwme pa3aenoB | Copepkanue maTepuana KonuyecTso
4acoB
1 [ToBTOpenue n Onementapusle pyHkimu. Mccnenoanue Gynxumii | 10u
pacuIpeHue CBeIeHUH o U TIOCTPOEHHUE UX I'Pa(UKOB FJIEMEHTAPHBIMU
byHKIIHT MeTonaMu. OCHOBHBIE CLIOCOOBI MpeoOpa3oBaHUs

rpa¢uxoB.[Tonsarue oOpaTHOI HyHKIHU.
PaBHOCHIIBHBIC TTIPEOOPa30BAHUS YPABHEHHI 1
HEpaBeHCTB. MeTo1 HHTEPBAJIOB.

2 Crenennas QyHKIHS [Tonstne pynkumu u e¢ rpaduxa. OyHKIHUA y=X". 304
[lonsitue kopus crenenu n. KopHu u€THON 1
HEYSTHOH cTeneHel. ApudpmMeTndecKkuii KOpeHs.
DyHKIMSA KOPHA N-U CTETIEHU U3 X.

Crenenb ¢ pallnoHaJIbHBIM TTOKa3zareseM. CBoMCTBa
CTEIECHHU C PallMOHAIbHBIM IIOKa3arTeseM. Ilonsarue
CTEIECHU C PallMOHAIbHBIM IIOKA3aTEIIEM.
HppaunoHnanbHble ypaBHEHHUS.

3 Tpuronomerpuueckue IlonsaTue yrna. Pannannas mepa yria. 30u
byHKIIH Onpenenenne cuHyca 1 KocuHyca yria. OCHOBHbIE
(dbopMyITBI ISl CHHYCa U KOCHHYCa yriia . ApKCHUHYC.
ApKKOCHHYC.




OnpeneneHne TaHreHca U KOTaHIeHca yria.
OcHoBHBIE GOPMYIIBI ISl TAHTEHCA  KOTAHT'€HCA .
ApkTaHrenc. ApKKOTaHI'€HC.

Kocunyc pa3HOCTH M KOCHHYC CYyMMBI JIBYX YTJIOB.
DopMyIIbl A1 AONOJHUTENBHBIX YIiIoB. CHHYC
CYMMBI U CHUHYC pa3HOCTH JBYX yriioB. Cymma u
Pa3HOCTh CUHYCOB M KOCUHYCOB. DPOpMYyIIbI AJis
JIBOMHBIX U NIOJIOBUHHBIX yIi0B. [Iponssenenue
CHUHYCOB U KOCUHYCOB. @OpMyIIbI AJI1 TAHT€HCOB.
Oynkuus y = sin X. @yHKIus y = cos X. DyHKuus y
= tg x. OyHKIHA y = Ctg X.

4 TpuronomeTpuieckue [Ipocreiimne TPUTOHOMETPUIECKUE YPABHEHUA. 234

YpaBHEHHS U HEPABEHCTBA | Y paBHEHUS, CBOASIIHNECS K IPOCTEUIIINM 3aMEHOM
Heu3BecTHOro. [IpuMeHeHne OCHOBHBIX
TPUTOHOMETPUYECKUX (DOPMYII IJIs1 peLICHUS
ypaBHeHuil. OnHOpoiHbIe ypaBHeHus. [Ipocreiimue
HEpaBEHCTBa JUIsl CUHYyca U KocuHyca. [Ipocreiiiue
HEPABEHCTBA Ul TAHT'€HCA U KOTAHI€HCA.
HepagenctBa, cBoasiuecs: K MPOCTEUIINM 3aMEHOM
HEU3BECTHOr0. BBe1eHNEe HEM3BECTHOIO yIIIa.

5 DNeMeHTbI [TonsiTve BepOATHOCTH COOBITHS. 109
KOMOMHATOpUKHU. buHOM CoiicTBa BeposiTHOCTEH. OTHOCHUTENbHAS YaCTOTa
Herorona COOBITHSA. Y CIIOBHAs! BEPOSITHOCTb.

HezaBucumeie cobbiTus. bunom HeroToHa.
6 IToBTOpeHue kypca Hekoropsle cBenieHNs U3 ITIaHUMETPUH. 144
anreOpbl ¥ Hayval BBeneHue B ctepeoMeTpHIo.
MaTEMaTHYECKOTO [TapamienbHOCTh OPSMBIX U IJIOCKOCTEH.
aHaJIM3a, FeOMETPUU [lepneHauKyIAPHOCTD NPSMBIX U TNIOCKOCTEH.
MHOrorpaHHHUKH.
Kypc anre6ps! u Hauyan ananmsa 3a 10 kiacc.
7 BBenenue B [Ipenmer crepeomerpusi. OCHOBHbBIE TIOHATHUS U 2y
CTEPEOMETPUIO akcHoMsl cTepeoMeTpui. IlepBslie ciiencTeus us
AKCHOM.
8 [TapamnensHOCTh NpsAMBIX | [lapaniensHOCTh NPSAMBIX, IPSAMON U INIOCKOCTH. 18
U TUIOCKOCTEN B3anmMHoe pacnionoxxeHue npsiMbIX B MPOCTPAHCTBE.
VYron mexay npsmeiMu. [lapamiensHOCTh
mwiockocTei. TeTpasap u napajienenune.
9 [lepnenaukynsapHOCTH [lepneHauKyIApHOCTH NPSIMOM M IJIOCKOCTH. 18
NPSIMBIX U TUIOCKOCTEN [lepnienauKyIsp ¥ HAKIIOHHBIE. YTOI MEXKIY
MPSIMOM M INIOCKOCTBIO. [IByTrpaHHBIi yrod.
[lepnenaukysspHOCTD IUIOCKOCTEN. Tpéxepannviii
yeon. Muozozpanunwlii y2o..
10 MHororpasHuku IloHsiTHE MHOTOTPAHHUKA. 10
TI'eomempuueckoe meno. Teopema Iiinepa.
Ilpocmpancmeennas meopema Ilugpazopa.
[Tpusma. Ilupamuga. IlpaBriibHBIE MHOTOTPaHHHKH.
11 Bexrops! B mpoctpanctBe | [lonarue Bekropa B mpoctpaHcTBe. ClokKeHne u 2
BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucs0. KoMIutanapHsle BEKTOPBI.
[ToBTOpeHME 3

Hroro 170 u.




YueoHo — remarnueckui miaan 11 kiacca.

Neri/n

Haumenoanue paznenon

ConeprxaHue MaTepuaia

Koanuectso
JacoB

[ToBTOpenue kypca 10
KJacca

CrenenHast GyHKIHS
Tpuronomerpuuecknue GyHKIUU
TpuronomeTrpuyueckre ypaBHEHHUS U
HEpaBEHCTBA

3

[TonsaTHE MpoU3BOAHON

[IpencraBnenue o mpeaene GyHKIUU B TOUKE U
0 HETPEephIBHOCTU (HYHKIIUU B TOUKE.

3aza4y 0 MTHOBEHHOM CKOPOCTH U
KacarenbHOU K rpaduky ynkuuu. [lonstue
npou3BoHOM. [IpaBuita BEIYKMCIIEHUS
MPOU3BOAHON. YpaBHEHHE KacaTeIbHOM.

11

IIpuMeHeHne mpou3BOIHON

[Tpu3Haku Bo3pacTaHus U yObIBaHUS
¢bynakuu. Touku skcTpemyma QyHKINU.
Haubonpiiee 1 HanMeHblee 3HAYCHNE
¢dbynkun. [loctpoenne rpadgukoB GyHKIUH.

12

KoopauHatsl Touku u
KOOpPJMHATHI BEKTOPa

[IpsimoyronbHas cuctema KOOpAUHAT

B IIPOCTPAHCTBE. Koopaunats! BekTopa.
CBs13bp MEXly KOOpIMHATAMHU BEKTOPOB U
KoopauHaTamu Touek. [Ipocreimue 3anaun B
KOOpJMHATaXx.

[Toka3zarenbHas QyHKIMS

CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM
noka3zareneMm. [lokazarenpHas QyHKIHUS.
[TokasarenbHbIC ypaBHEHUSL.

Jlorapudmmueckas
byHKIISA

Jlorapudm u ero cBoiictBa. Jlorapudpmuieckas
¢bynkus u e€ cBoiicTa. Jlorapudmuueckue
ypaBHeHus. Jlorapudpmuueckre HepaBeHCTBA.
[Ipou3BoaHbIE TOKA3ATEIBHON U
Jorapu@mMuueckor QyHKIIH.

17

Meron koopauHaT B
MIPOCTPAHCTBE

VYron mexnay Bekropamu. CkajsipHOe
MIPOU3BE/ICHNE BEKTOPOB. BhIuncienue yrios
MEXy IPSAMBIMH U IUIOCKOCTSAMU. Pemenue
3aja4 1o TeMe «CKaJIIpHOe IPOU3BEICHHE
BEKTOpOB». OceBas U LIEHTpaJIbHAs
CUMMETPUHU.

WHuTerpan u ero
IIPUMEHEHHUE

[TepBooOpasnas. [IpaBmiia Hax0XICHUS
nepBooOpazHoi. [lnomans KpUBOIMHEHHON
Tpaneunu. OnpeaeneHHbli UHTerpal.
Wurerpain u ero npuMenenue. Beruucnenue
00BEMOB Tel.

12

[{uuHap, KOHYC | map.

[Tonsatue nnnunapa. [Inomans NOBEpXHOCTH
uwmnapa. [lonstue konyca. [Lnomans
IIOBEPXHOCTU KOHYCA. Y CEUCHHBIN KOHYC.
Cdepa u map. YpaBuenne cepsl. Bzaumuoe
pacriosioskeHue chepbl U IIOCKOCTH.
Kacarenbnas nnockocts k chepe. [Inomansb

cdepsl.

15




10

Obvemvl men O0BeM npsMOit MPU3MBL, OCHOBAaHUEM 14
KOTOPOH SABJISIETCA MPSAMOYTOJIbHBII
TpeyroibHUK. Teopembl 00 oObeme MpsiMoit
MPU3MBI U TWIMHAPA. TeopeMbl 00 o0beMe
IIPSIMOM IIPU3MBI M IWIMHIpA. Berancinenue
00BEMOB T€J C IOMOILBIO OIIPEIEIIEHHOTO
uHTerpaiga. O6beM HaKJIOHHOW PU3MBI.
O6bem nupamuapl. O0beM KOHYCA.

11

OO0beM 1mapa ¥ miomasib O6beM mapa. OOBEM MIAPOBOTO CETMEHTA,

chepsr IIAPOBOTO CJIOSL M IIAPOBOTO cekTopa. O0beM
[IIAPOBOT'O CJIOS. M IIIAPOBOT'0 CEKTOPA. 9
[Tnomane chepsr.

12

DNeMEHTBI TEOPUHU Omnepanyu Hajl COOBITUSIMH. 3aBUCUMBIE U
BEPOATHOCTH He3aBHcUMBbIe coObITUS. Cxema beprymn. 12
CryyaiiHble BEJIMUMHBI U UX XapaKTEPUCTHKHU.

13

KommekcHble uncia MHOXECTBO KOMIIJIEKCHBIX YHCE. 12
KommnekcHast mi0CKOCTb.
Tpuronomerpuueckas GopmMa KOMIUIEKCHOTO
yuciia. YMHOKEHHE U JICJICHNE KOMIIISKCHBIX
YyHCesl, 3alMCaHHbIX B TPUTOHOMETPUYECKOU

dbopwme.

IToBTOpeHue 30

Bcero HUroro 170 y.

IIpuaoxenne 1
Koaudukaropsl coctaBieHbl Ha OCHOBE
Komudukaropos KUM EI'3-2020
Koauduxkarop
TpeOOBaHUI K YPOBHIO IOATOTOBKH 00y4YAIOIIMXCSH JI5l IPOBeAeHU
KOHTPOJIS peajiIn3alHuy NPOrpaMMbl
no MATEMATUKE nas 10-11 knaccos

Kon
pasgena

Kon
KOHTPOJINPY
eMoro TpedoBanusi (yMeHUs1), MPOBepsieMble 32 JAHUSIMHU
TpeboBaHMS
(ymeHus)

YMeTh BBINOJHATH BHIYHCJIEHUS U npeoﬁpasoBamm

11 BrimonusaTe apupmeTndeckue IeHCcTBUs, coueTas yCTHbIE U TUCEMEHHBIE
MIPUEMBL; HAXOIUTh 3HAUEHUS KOPHS HATYPAJIBHOMN CTENEHU, CTEIIEHU C
panroHaNbHBIM IIOKa3aTeNeM, Jorapupma

1.2 BbIUUCIATh 3HAYCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH, OCYILECTBIISS
HEO0OXOAMMBIC TTOJICTAHOBKH U ITPeoOpa3oBaHuUs

13 [TpoBoaMTH IO H3BECTHBIM (POPMYJIaM U TPaBHIIaM MPeoOpa3oBaHUs
OYKBEHHBIX BBIPOKEHHH, BKIIIOYAIOIINX CTEIICHHU, PaIUKaIIbL, JIOTapu(Mbl 1
TPUTOHOMETPUYECKHE (DYHKITHH

YMmeThb peliaTh YypaBHCHUS U HEPABCHCTBA

21 Pemats panmoHanbHbIE, HppaIlIOHAIBHBIE, TOKa3aTebHBIE,
TPUTOHOMETPUUECKHUE U JIorapu(MHUUECKIE YPABHEHUsI, UX CHCTEMBI
2.2 Pemats ypaBHEHMs, MPOCTENIINE CUCTEMBI YPaBHEHHUH, UCIIONB3Ys CBOMCTBA

GyHKIUH 1 UX rpadUKOB; UCTIONB30BATh ISl PUOIMKEHHOTO PEIICHUS
YpaBHEHUH M HEPABEHCTB rpaduuecKuii MeTox

2.3 Pemate panrOHAJIbHBIC, TOKA3aTCIBHBIC U J'IOFapI/I(i)MI/I"IGCKI/Ie HCPABCHCTBA, UX
CHCTCMBI




YMeTh BBITOJIHATH AeicTBUSA ¢ QYHKUUSIMHA

3.1

Onpenensats 3HaYeHUE (QYHKIIMH 110 3HAYCHUIO apTYMEHTa NPU PAa3JIMIHBIX
crioco0ax 3aanus (GyHKIMU; OTMCHIBATh MO rpa)vKy MOBEJCHUE U CBOWCTBA
(GYHKIIAN, HAXOIUTH 10 TpaduKy QYHKINM HanOOIbIIee 1 HAUMEHBIIEE
3HAYCHHS, CTPOUTH IPa(hUKK NU3YUICHHBIX (DYHKIIUN

3.2

BbIuucnsTe MpoN3BOJHBIC U IEPBOOOPA3HBIC 3JIEMEHTAPHBIX (DYHKIIUIHA

3.3

HccnenoBats B HpOCTCI‘/'IIHI/IX clydadax (l)yHKHI/II/I Ha MOHOTOHHOCTB,
HaXO0OWUThb HanOOoJIbIICe U HAUMEHbBIIICE 3HAUCHHS (I)YHKHI/II/I

YMeTh BBINOJIHATH JeHCTBUA C FeOMeTPUYEeCKMMU (purypamu,
KOOPAMHATAMH W BEeKTOPaMH

4.1

Pemarh miaHMMETpUYECKHUE 33/1Ja4 HA HAXOXK]ICHUE FTEOMETPHUYECKUX BEITHYNH
(mvH, YTIIOB, TTOMAACH)

4.2

Pewate npocTeiiiiye crepeoMeTpUUECKUE 3aJa4H Ha HAXOXKACHHUE
TeOMETPUUECKUX BEJTMUUH (JJUH, YTIIOB, TUIOLIAIei, 00bEMOB); UCIIOIH30BATh
IIPY peIICHUH CTEPEOMETPUYECKHX 33124 IJIaHUMETPUUECKUE (PAaKThl M METOAbI

4.3

Ornpeaenars KOOPIUHATHI TOYKH; IPOBOAUTH OIIEPAITHH HAll BEKTOpaMH,
BBIYHCIIATH JUIMHY U KOOPAMHATHI BEKTOPA, YTOJ MEXK]Ty BEKTOPaMHU

YMmerhb CTPOUTH M UCCJICI0BATH l'[pOCTEI\/'II]JI/Ie MaTEeMATHYCCKHE MO C/IN

5.1

MogenupoBaTh peaqbHble CUTyallu Ha SI3bIKE aIreOpbl, COCTABIISATh yPaBHEHUS
Y HEPABEHCTBA 10 YCIOBHIO 33a4H; UCCIIEAOBATh IOCTPOESHHBIC MOJIEIIH C
UCIIOJIb30BaHUEM allllapaTa ajreopsl

5.2

MOILGHI/IpOBaTB pCaJIbHBIC CUTyalluX HA A3bIKC T€OMCTPUH, UCCIIEAO0BATH
MMOCTPOCHHBIC MOJACIHN C UCIIOJIB30BAHUEM I'€COMCTPUICCKUX MOHATHH B TCOPEM,
arrapara aHFerLI; peliaTh MPAKTUICCKUEC 3ada"uU, CBA3aHHBIC C HAXOKACHUEM
IrCOMCTPUUYCCKUX BCIIMYNH

5.3

IIpoBoaNTh HOKa3aTEIbHBIE PACCYXKACHUS IPU PELICHUHN 3a7a4, OLIEHUBATh
JIOTHYECKYI0  NPaBHIBHOCTb PACCYKACHHH, PACIIO3HABATh JIOTHYECKU
HEKOPPEKTHBIE PACCYXKACHHS

5.4

MoaenupoBaTh peaibHble CUTYallMU Ha SI3bIKE TEOPHUU BEPOATHOCTEN U
CTaTHCTUKH, BEIYUCISATH B MPOCTEHIINX CIy4YasX BEPOSATHOCTH COOBITHI

YMeTh Heno/b30BaTh NPUOOPETEHHbIE 3HAHUSL M YMEHHS B IIOBCeIHEBHOM
JKH3HM M IPU M3YYeHUHU APYTUX NPeAMETOB:

6.1

AHaIM3UPOBaTh peabHBIC YUCIIOBBIE JaHHBIC, HHPOPMALIUIO CTATHCTHYECKOTO
XapakTepa; OCYILIECTBIATh MPAKTUIECKUE pacyeThl 1o (hopMyIiam;
M0JIb30BATHCSI OLIEHKOW M MMPUKHUIKOW NPH NMPAKTUYECKHUX pacyeTax

6.2

OnwuckiBaTh C MOMOIIBIO PYHKIMN pa3IHYHbIE peabHbIC 3aBUCIMOCTH MEXITY
BEJIMYMHAMH U MHTEPIPETUPOBATH HX IPpaKH; U3BIEKATh HHPOPMAIHIO,
NPEACTABICHHYIO B TA0JUIAX, HA AMAarpaMMax, rpadukax

6.3

Pemarp mpukiagaple 3a1a4u, B TOM YHCIIE COIUAEHO- SKOHOMHYECKOTO U
(u3nUecKoro xapakrepa, Ha HanOOJNbIINE ¥ HANMEHBIIINE 3HAYCHUS, Ha
HaX0)KJIEHHE CKOPOCTH U YCKOPEHHUS

Konnpuxarop
3eMeHTOB coaepxanusi o MATEMATHUKE

AJISl COCTABJICHUS] KOHTPOJIbHBIX M3MEPUTEIbHBIX MAaTEPUAIOB
AJI NPOBeAeHUs] KOHTPOJIA peau3aluy NporpaMMbl

no MATEMATHMKE pas 10-11 kanaccos

Kon
pasnae
Ja

Kox

KOHTPOJHUPYEMOI'0O Dj1eMeHTbI coiepkanus, IIpoBepsaAeMbIC 3aIaHUAMUA

JIEMECHTA

Aaredpa
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quaza, KOPpHU U CmeEneHu

1.1.1 | Ilensie yucna
1.1.2 | Crenens ¢ HaTypaJIbHBIM MOKA3aTeIeM
1.1.3 | JIpobwu, npoleHTHI, pallMOHAIILHBIE YHCTIa




1.14

CTeneHs ¢ I CJIBIM ITOKa3aTCJICM

1.1.5 | Kopens cTenenu N > 1 u ero cBOHCTBa
1.1.6 | Crenenp ¢ paliOHaJIbHBIM ITOKA3aTEIEM U ¢€ CBOMCTBA
1.1.7 | CaoiicTBa CTeNeHH ¢ ACHCTBUTEILHBIM ITOKa3aTeJIeM
1.2 OcHosbl mpuzoromempuu
1.2.1 | Cunyc, KOCHHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOTO yIiia
1.2.2 | Panuannas mepa yria
1.2.3 | Cunyc, KOCHHYC, TAHT€HC W KOTAaHTE€HC YHCIa
1.2.4 | OcHOBHbIE TPUTOHOMETPHUECKHE TOXKIECTBA
1.2.5 | dopmyJbl NpUBECHUS
1.2.6 | Cunyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH ABYX YIJIOB
1.2.7 | CuHyc ¥ KOCHHYC ABOWHOTO yria
1.3 Jozapugpmvl
1.3.1 | Jlorapudwm uncna
1.3.2 | Jlorapudm npousBeeHus], YACTHOTO, CTEIICHH
1.3.3 | JlecaTMYHBII U HATYpaJIbHBIN JOrapu(MBbl, UUCIIO e
14 IIpeobpazosanus evipascenuii
1.4.1 | IlpeoOpa3zoBaHusi  BBIPQKEHHWH,  BKIIOYAIOIIMX  apu(MeTHUECKUe
OTepaluu
1.4.2 | TIpeoOpa3oBaHuUs BBIPAKCHHIA, BKITIOYAIOIINX OTIEPAIMIO BO3BEACHHS B
CTEIICHb
1.4.3 | IlpeoOpa3oBaHus BEIpaXEHNH, BKIIOYAIONINX KOPHU HATYPaJIbHON CTEIIEHU
1.4.4 | TlpeoOpa3zoBaHHUsi TPUTOHOMETPUIECKUX BBIPAKCHHUN
1.45 | IlpeoOpa3oBaHre BEIpaKEHUI, BKIIFOUAONUX OTIEPAITHIO
JIorapuQMHUPOBAHUS
1.4.6 | Mopynb (abcontoTHasi BEIMYHHA) YHCIIA
2 YpaBHeHHS 1 HEPABEHCTBA
21 Ypasnenus
2.1.1 | KsagpaTHble ypaBHEHHUS
2.1.2 | PammoHanpHBIE ypaBHEHUS
2.1.3 | HppanmoHaibHBIE ypaBHEHUS
2.1.4 | TpuroHoMeTrpuyecKre ypaBHEHHUsI
2.1.5 | lloka3aTtenpHble ypaBHEHHS
2.1.6 | Jlorapudmuueckue ypaBHEHHUS
2.1.7 | PaBHOCWIBHOCTb YpaBHEHHUH, CUCTEM YpaBHCHHI
2.1.8 | Ilpocreiimue cucteMbl YpaBHEHHH C IByMsl HEM3BECTHBIMH
2.1.9 | OcHoBHbIC IPUEMBI PELICHHS CUCTEM YPaBHEHHIA: MTOICTAHOBKA,
areOpanveckoe CI0KeHHe, BBeJICHHE HOBBIX MEPEMEHHBIX
2.1.10 | Hcnosp3oBaHHe CBOMCTB U rpavKoB (QYHKIMHA IPH PEIICHUN YpaBHEHHH
2.1.11 | H3obpakeHne Ha KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUH
ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU M UX CHCTEM
2.1.12 | TlpuMeHeHHE MaTEMAaTHUYECKUX METOMOB ISl PEIICHUS CONEPKATEIBHBIX
3a]a4 U3 pa3inyHbIX 00NacTeil HAyKH U MPaKTUKU. MHTepnpeTanus
pe3yJibTaTa, YYET pealbHbIX OrpaHUYeHUN
2.2 Hepasencmea
2.2.1 | KBaapaTHbIe HepaBeHCTBA
2.2.2 PanmonanbHble HEpaBEHCTBA
2.2.3 | Tloka3zaTenbHbIC HEPABEHCTBA
2.2.4 | JlorapudmMuueckue HepaBEHCTBA
2.2.5 | CucteMbl TMHEHHBIX HEPABEHCTB
2.2.6 | Cucrembpl HEPAaBEHCTB C OJIHOM MEPEMEHHOM
2.2.7 | PaBHOCWJIBHOCTH HEPAaBEHCTB, CUCTEM HEPAaBEHCTB
2.2.8 | Hcnonp3oBaHue CBOWCTB U rpaduKoB (YHKIHMI PH PEIICHUN HEPABCHCTB
2.2.9 | Meron uHTEpBAIOB
2.2.10 | HzoOpaxeHne Ha KOOPAMHATHOM IIOCKOCTU MHOXKECTBA PEIICHUI
HEPABEHCTB C IByMsl NEPEMEHHBIMH U UX CUCTEM
3 DYyHKIIUH
3.1 Onpeoenenue u epapuk Gyuxyuu
3.1.1 | ®ynkuus, odnacts onpenesneHust QyHKIUU
3.1.2 | MHoXecTBO 3HAUYEHHUH QYHKIIUH




3.1.3

I'paduk dpyaknun. [Tpumeps! GyHKITHOHAIBHBIX 3aBUCUMOCTEH B PEATBbHBIX
mporieccax M sBJICHUAX

3.1.4 | Oo6patnas ¢pynkuus. I'paduk o6patHoil PpyHKIMN
315 [IpeobpazoBanus I‘Pa(bI/IKOBZ TapauIeIbHBIA TEPEHOC, CHMMETPHS
OTHOCHUTEJILHO OCel KOOPJHHAT
3.2 Dnemenmapnoe uccredosanue ynkyuil
3.2.1 | MonoTtoHHOCTh (yHKIMH. [IpomMexyTKH Bo3pacTaHus M yObIBaHUS
3.2.2 | Y€rHocTh M HEUYETHOCTh PYHKIMH
3.2.3 | TleprognaHOCTh PYHKITUH
3.2.4 | OrpaHnueHHOCTb GYHKITUH
3.2.5 | Touku 3KcTpemMyMa (JIOKAJIbHOTO MAKCHMyMa U MHHHMYMa) QYHKIIHH
3.2.6 | HawmbGonbliee u HaUMeHbIIee 3HAYCHHS QYHKIIUU
3.3 OcHoghbie s1emenmapuble QyHKyuu
3.3.1 | Jluneiinas ¢gynkuus, e€ rpaduk
3.3.2 | dyHKIWMs, ONMUCHIBAIONIAS OOPATHYIO MPOMOPIIMOHANTBHYIO 3aBUCHMOCTbD, €€
rpaduk
3.3.3 | Ksagparnunas QyHkiws, eé rpagux
3.3.4 | Crenennas (yHKIHMS C HATYpaJIbHBIM TOKa3aTelieM, e€ rpaduk
3.3.5 | Tpuronomerpuueckue QyHKIMHU, UX TpadUKH
3.3.6 | IlokasarenpHas QyHKIWM, €€ TpaduK
3.3.7 | Jlorapudmuueckas ¢pyHkuus, e€ rpadux
4 Hayvasia MaTeMaTH4eCKOIro aHAJIN3A
41 Ilpouseoonas
4.1.1 | TlonsTue o npou3BOIHOM QYHKIMH, TEOMETPUYECKHUI CMBICI IPOU3BOIHON
4.1.2 | OuznvecKuil CMBICIT TPOU3BOAHON, HAXOXKICHHE CKOPOCTH JUIS TIpoIiecca,
3aJlaHHOTO (hOPMYITOH MK TpaduKoM
4.1.3 | VYpaBHeHHe KacaTelnbHOH K rpaduKy QyHKIHH
4.1.4 | Ilpou3BoaHbIC CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO
4.1.5 | Tlpou3BoaHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIIUHA
4.1.6 | Bropas npousBogHas u e€ QUINIECKHIA CMBICIT
4.2 Uccneoosanue ghynxyuii
4.2.1 | TlpumeHeHHe MPOU3BOIHON K UCCIICAOBAHUIO (QYHKIMIA M IOCTPOCHUIO
rpaduKoB
4.2.2 | Ilpumepsl UCTIONB30BAHUS IPOU3BOIHON TSl HAXOXKACHHUS HAMITYUILIEro
pelieHys B IPUKIAIHbIX, B TOM YHCJIE COLMAIbHO-9KOHOMHYECKHX, 3a7adax
4.3 Ilepsoobpasnas u unmezpan
4.3.1 | TlepBooOpa3Hble AIEMEHTAPHBIX QYHKIHH
4.3.2 | Ilpumepsl npuMeHEHHsI HHTErpasa B pH3KKe M TeOMETPUU
I'eomeTpus
51 Tanumempus
5.1.1 | TpeyroiabHHUK
5.1.2 | Tlapamienorpamm, NpsiMOyroJIbHUK, pOMO, KBaapar
5.1.3 | Tpanenus
5.1.4 | Oxpy>KHOCTH U KPYT
5.1.5 | OkpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTB,
OIMCAaHHAs OKOJIO TPEYrOJIbHUKA
5.1.6 | MuoroyronsHUK. CyMMa YTJIOB BBIITYKJIOTO MHOTOYTOJIEHUKA
5.1.7 | IlpaBwibHbIe MHOIOYTOJILHUKU. BrincaHHast OKPY>KHOCTh M OTMCAHHAs
OKPY’KHOCTb [IPaBHJIBHOI'O MHOTOYT OJIbHUKA
5.2 Ilpsmvie u niockocmu 8 npocmpancmee
5.2.1 | Tlepecekaroruecs, HapauielbHbIC U CKPEIIHUBAIOIIHECS IPSIMbIC;
MEePIEHTUKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamieapbHOCTh NPSMON U IJIOCKOCTH, TPU3HAKU M CBOMCTBA
5.2.3 | TlapannensHOCTh IUIOCKOCTEH, IPU3HAKK U CBOMCTBA
5.2.4 | TlepneHIUKYyISPHOCTH MPSIMOH U THIOCKOCTH, IPH3HAKU M CBOWCTBA,
NIEPISHIMKYJIISIp M HAKJIIOHHAS; TeopeMa 0 TPEX MepIeHIUKYIsipax
5.2.5 | TlepneHIUKyISPHOCTH MJIOCKOCTEH, MPU3HAKK U CBOMCTBA
5.2.6 | TlapamrensHoe npoekTupoBanue. M300pakeHne NpOCTPAHCTBEHHBIX GUTYD
5.2.1 | Tlepecekaroruecs, HapauielibHbIC U CKPEIIHUBAIOIIUECS IPSIMbIC;

TICPNICHAUKYIAPHOCTD MPAMBIX




53

Mnozozpannuxu

5.3.1 | IIpusma, eé ocHOBaHuUs, GOKOBBIE pEOpa, BBICOTA, OOKOBAsI IOBEPXHOCTD;
npsiMasi IPU3Ma; IIpaBUIbHAs IPU3Ma
5.3.2 | Tapamrenenumnen; Ky0o; CHMMETpPHHU B Ky0Oe, B mapaljieieIuIe e
5.3.3 | Tlupamuma, eé ocHoBaHue, 6OKOBBIE pEOPa, BHICOTA, DOKOBas IOBEPXHOCTH;
TpEyroJibHas MMPaMH/a; IpaBHIbHAS THPaMUIA
5.3.4 | Ceuenus ky0a, NpU3MBI, IUPAMUJIBI
5.3.5 | IlpencraBieHue o MPaBHIBHBIX MHOTOTPaHHHUKAX (TETPadaAp, KyO, OKTadIp,
JOIEKadIp M HKOCAdIP)
5.4 Tena u nosepxnocmu 8pawjeHus
5.4.1 | Humuaap. OcHOBaHUE, BRICOTA, OOKOBas MOBEPXHOCTh, 00pa3yromiasi,
pa3BEpPTKa
5.4.2 | Konyc. OcHoBaHHe, BRICOTA, OOKOBAs TOBEPXHOCTb, 00pa3yroIas,
pa3BEpTKa
5.4.3 | Wap u chepa, ux ceueHus
55 Hsmepenue ceomempuiecKux 6eautum
55.1 | Benuuuna yria, rpajycHas Mepa yria, COOTBETCTBHE MEXIY BETUUNHON
yIria ¥ JUIMHOW JIyTH OKPY>KHOCTH
5.5.2 | VYron Mexny NpsMbIMHU B TIPOCTPAHCTBE, YTOJI MEXKTy IPSAMOI U
TJIOCKOCTBIO, YTOJ MEXKY TNIOCKOCTSAMH
5.5.3 | HnunHa oTpeska, JOMaHOH, OKPY)KHOCTH; IEPUMETP MHOTOYTOJIFHHUKA
5.5.4 | PaccrosHue OT TOYKH A0 NMPSIMOH, OT TOYKH 10 IFIOCKOCTH; PACCTOSIHUE
MEXy apajuIeIbHBIMU M CKPEIIMBAIOLIIMMUCS MPSIMBIMU; PACCTOSHHE
MEK1y apajuIeIbHBIMU IFIOCKOCTSIMHU
5.5.5 | Ilnomaas TpeyroipHAKA, MapauieJorpaMma, TPaneun, Kpyra, CeKTopa
5.5.6 | Ilnomans NoBepXHOCTH KOHYCA, HMIHHIPA, CPEPHI
5.5.7 | OO0BéM Ky0Oa, IpsSMOYTOJIBHOTO MapaIeNIeuIe/1a, THPaMHUIbL, TPU3MBI,
IWJIMHAPA, KOHYCa, apa
5.6 Koopounamul u eexmopwi
56.1 Koopaunate! Ha psAMoii, IeKapTOBBI KOOPAWHATHI Ha IMJIOCKOCTH U B
MIPOCTPAHCTBE
5.6.2 dopmyna paccTosIHUS MEXKIY TOUKaMHU, YpaBHEHHE cepbl
5.6.3 BexTop, MOIysib BEKTOpa, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB H
YMHOKEHHE BEKTOPa Ha YHCIIO
5.6.4 Konnuueapusie Bektopbl. PaznoskeHue BeKTopa Mo IByM HEKOJUTHHEAPHBIM
BEKTOpam
5.6.5 Kommnuianapasie BekTopbl. Pasnoxenne no TpéM KoMIIaHapHBIM BEKTOpaM
5.6.6 KoopauHatel BeKTOpa, CKaIsIpHOE POU3BEICHHE BEKTOPOB, YTOJI MEXKILY
BEKTOpaMH
DJIeMeHThl KOMOMHATOPHKH, CTATUCTHKH ¥ TEOPHH BEPOATHOCTEM
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 [Toouepénuplii 1 OAHOBPEMEHHBIN BBIOOD
6.1.2 @opmyJIsl UKucIa COUeTaHui U nepecTaHoBOK. bunoM HproToHa
6.2 Onemenmul cmamucmuxy
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Kpurepun onenuBanmus.
CucrteMa OLleHUBaHMSI YCTHBIX U MUCbMEHHBIX pabOT [0 MaTEMATHUKE.

OTBET OLICHUBAETCS OLEHKOHN «5», €CIIN YUCHUK:

MOJIHOCTBIO PACKpBbUI COJIepKaHUE Marepuaia B 00beMe, MPEeIyCMOTPEHHOM IpPOrpaMMol
y4eOHUKOM, H3JI0XKHIII MaTepUaj TPAaMOTHBIM SI3bIKOM, TOYHO MCIIONb3ysS MaTeMaTHYECKIE TEPMUHBI
Y CUMBOJIMKY B ONPE/IEICHHON MOCIIeI0OBATEIbHOCTH, MPABUIIBHO BBITIOJIHUI PUCYHKH M UYEPTEXKH,
rpaduK, COOTBETCTBYIOIIME OTBETY, MOKa3aJl yYMEHHE WJUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU
MpuMepamMu, IPUMEHSTH €€ B HOBOM CUTYyaIlUU MPHU BBIOJTHEHUHU MTPAKTUUYECKOTO 3aaHusl, OTBEYaI
CaMoCTOSITeNbHO 0€3 HABOJSIIIMX BOMPOCOB, BOBMOXKHBI OJIHA - ABE HETOYHOCTH MPU OCBEIIECHUU
BTOPOCTETICHHBIX BOMPOCOB WM B BBICKA3BIBAHMSIX, KOTOPHIE YYCHHK JIETKO HCIPaBUI IOCIE
3aMeyaHUs YUUTETs.

OTBeT OIIEHUBACTCS OLIEHKOH «4», €CIIM OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha
OneHky «5», HO MPH 3TOM HMEET OJWH M3 HEIOCTATKOB: B M3JIOKEHHM JOIYIICHBI HEOOJbIINe
mpoOeNbl, HE HCKA3UBIIME MATEMaTHYCCKOTO COJICpXKAHHWS OTBETA; JOIMYIICHBI OJHA — JIBE
HETOYHOCTH TPHU OCBEIIEHWU OCHOBHOTO COJEP)KaHWs OTBETAa, UCIPABICHHBIC IMOCIE 3aMeuaHus
yUUTENs;, JAOMNyIIeHAa OIMOKa, OJWMH WIM He Oojee MABYX HEJOYETOB TIPU OCBEIICHHUH
BTOPOCTETICHHBIX BOIIPOCOB MJIM B BHIKJIAJIKAX, JIETKO UCIIPABJICHHBIE [1OCIIEC 3aMEYaHHs YUUTEIIS.
Onenka «3» cTaBUTCS B CIEAYIOIIUX CIy4asx:

HenonHo packpeITo coaepkaHue maTepuana, UMEIUCh 3aTPYAHEHHs] WM JOIMYIIEHbl OIIMOKH B
OTpE/ICJICHUU TOHATUN, UCTIOJb30BAaHUU MATEMATHUYECKOW TEPMHHOJOTUH, YEePTEkaxX, BBIKIAAKAX,
WCIPABIEHHBIX MOCIE HABOJSAIIMX BOMPOCOB YYHTENS; YUEHUK HE CIPABHICA C MPUMEHEHUEM
TEOPUH B HOBOM CUTyallMd TPHU BBIMOJHEHUHW 3aJaHWs, HO BBIMOJHWI 33JaHUS 00s3aTEIHHOTO
MUHUMYyMa COJIEpP>KaHUs 110 TaHHOU TeMe;

[Ipy  mocTtaToyHOM  3HAHMM  TEOPETHYECKOTO  Marepuaja  BBISIBJICHA  HEIOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUIl 1 HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CJIEIYIOLIEM CITyYae:

He packppITo OCHOBHOE cojiep)KaHUE y4eOHOrO MaTepuana; JOMYLICHbl OUIUOKU B OMPEICICHUN
MOHSATUN, TIPU UCIOJIB30BAHUM MATEMAaTHMUYECKOM TEPMUHOJIOTUH; OOHApYyXEHO HE3HAHUE U
HEMOHMMAaHUE YYEHUKOM Ooubleii uin Hanbosee BaXKHOW YacTH yueOHOro MaTepuara.

Otmetka «1» cTaBUTCS, €CITH YJaIuicss 0OHAPYKIT TTOJTHOC He3HAHHWE U HETIOHUMaHUE
N3yyaemoro yueOHOro MaTepuasa WiIK HE CMOT OTBETUTh HU Ha OJMH U3 MOCTABJICHHBIX BOIPOCOB
M0 U3y4aeMOMY MaTepHuay.

Cucrema OLIEHUBaHUS KOHTPOJIbHBIX paboT

Bxitoyaer B ce0st MpOBEpPKY JOCTHKEHHS KaKAbIM OOYyJaroIMMCs Kak YpPOBHS 00s3aTeIbHOMN
MaTe€MaTHYeCKOW TMOJArOTOBKHM, TaK M IPOBEPKY IOBBIIMICHHOIO YPOBHS 3HaHWW. BeineneHue B
KOHTPOJIE JABYX HIPHHLIMIIHAIBHBIX ATAaloOB, C OJHOM CTOPOHBI JAacT BO3MOYKHOCTb IIOJy4YaTh
OOBEKTUBHYI0 HMH(OPMALMIO O COCTOSHMM 3HAaHUN M yYMEHMH YydYalluxcsi, ¢ APYroil CTOPOHBI,
obecrieynBaeT BO3MOXHOCTh YYEHHKAaM C Pa3HbIM YPOBHEM IIOATOTOBKH IPOJEMOHCTPUPOBATH
CBOM JloCTHKeHUs. Hannumne B KOHTPOJIbHBIX paboTax 3a/laHui MOJI 3HAKOM «*» J1aeT BO3MOKHOCTh
IIPOJAEMOHCTPUPOBATH CBOM CIIOCOOHOCTH TEM yYaIlUMCS, KOTOPbIEe UMEIOT YIri1yOJIeHHbIH YpOBEHb
3HaHUH MO0 MaT€MaTHKeE.

OLIEHKa «3» CTAaBUTCH 3a MPABUJILHOE BBINOJIHEHUE 3aJJaHUN, OTMEUEHHBIX 3HAKOM «°».

OLIEHKA «4» CTaBUTCS 3a MPAaBUJIbHOE BBIIIOJHEHUE 33/1aHUH, OTMEUEHHBIX 3HAKOM «°», 1 BEPHO
BBIIIOJIHEHHOE 3a/1aHKE ITOBBIIEHHOTO YPOBHS CI0KHOCTH.

OIIEHKa «5» CTaBUTCS 3a BCE BEPHO BBINOJHEHHbIE 3a/laHus, 0€3 yderTa 3a/JaHui, OTMEUEHHBIX
3HAKOM «*.

€CJIM YYEHHK CIIpaBWIICA C 3aJaHUEM IOJl 3HAKOM «*», TO €My BBICTaBJISETCS BTOpas OlLEHKa
«S».

Cucrema OlIEHUBAaHUS 3aYETHBIX padoT.

B KOHIIE M3YyYEHUS KaKIO0TO MOAYJS MPOBOAMTCS 3a4eTHasi paboTa, KOTOpask COCTOUT U3 JIBYX
YacTeW: TEOPETUYECKOW M MPAKTUYECKOW. ECIM yd4eHUK CHaeT TEOPEeTHYECKYI0 4YacTh, TO €MY
MOXET OBITh BBICTaBIIEHAa oOIlleHKa <«3». IlpakTuyeckas yacte umeer auddepeHIInpPOBaHHBIC
3a/laHusl, HAUWHAs C YPOBHS 00s3aTeNbHON MOJATOTOBKU M 3aKaHUYWBasi YIIyOJeHHBIM ypoBHeM. B



3aBUCUMOCTH OT BBIIIOJHEHHOT0 O0beMa MPAKTHMYECKOW 4YacTW M TpH YCHEIIHOW caadu
TEOPETUUECKOI0 3aYETa, YUEHUKY BBICTABIISIETCS OLIEHKA «4» WU «5»

OO6mas kmaccuukanus omuooK.
[Ipu oneHke 3HaHWI, yMEHUI W HABBIKOB OOYYAIOIINUXCS CIEAYET YUYUTHIBATh BCE OMIMOKHU (TpyObIe
Y HETPYOBIC) U HENOUETHI.
3.1. I'pyObIMH CYUTAKOTCS OIIHOKU:

- He3nanue omnpenesnieHUss OCHOBHBIX IOHSTUM, 3aKOHOB, NPaBWJI, OCHOBHBIX IIOJIOKEHUN
Teopuu, He3HaHue ¢GopMyl, OOUICHPUHATHIX CHMBOJIOB OOO3HAYEHHWI BEJIWYUH, EIUHUI] HUX
WU3MEPCHUS;

- He3Hnanve HauMeHOBaHUMN €IMHULl U3MEPECHHUS;

- HeymeHnue BbIIenUTh B OTBETE TIIaBHOE;

- HeymeHue npuMeHSTh 3HaHUS, aITOPUTMBI [Tl pEIICHU 3a]1aY;

- Heymenwne nenats BBIBOJIBI U 0000IIEHUS;

- HeymeHue uutath u CTpOUTH rpaduKy;

- Heymenwe 1moyib30BaThest MEPBOMCTOYHUKAMIE, YISOHUKOM H CITPABOYHUKAMHU;

- [ToTepst KOpHS UM COXpaHEHHE TOCTOPOHHETO KOPHSI,;

- Or6pacsiBanue 0e3 0O0BSCHEHUM OJHOTO U3 HUX;

- PaBHO3Ha4YHBIEC UM OIINOKH;

- BrruucnurenbHbie OMMOKHU, €CJIM OHU HE SIBIISIFOTCS OIMHUCKOM;

- JIOTUYECKHE OMIMOKH.

3.2. K Herpy0ObIM omudKaM ciie1yeT OTHECTHU:

- Hetounocts (GopMynupoBOK, ompeaeNeHuil, MOHITHI, TEOPHid, BbI3BaHHAS HEMOJIHOTOU
OXBaTa OCHOBHBIX MPU3HAKOB OIPEACNIIEMOro MOHATHUS WJIM 3aMEHOM OJIHOTO - JIBYX M3 ITHX
MPU3HAKOB BTOPOCTETIEHHBIMU;

- Herounocts rpaduxka;

- HepannoHanbHbIH METOJ pelIeHUs 3a/1ayll WM HEJAOCTATOYHO MPOIyMAaHHBIN MJIaH OTBETa
(HapyIeHue JIOTUKH, TTOJIMEHA OTIAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH ),

- HepannoHnanbHbie METO/IBI pabOTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYPOi;

- Heymenue pemats 3a1aun, BHITOTHATh 33JJaHUS B OOIIEM BHUJIC.

3.3. Hexouyeramu SIBIISIOTCH:

- HepanmonanpHbIe TpreMbl BEIYUCICHUH U TIPe00pa30BaHMiA;

- HebpexHoe BhIMOTHEHHE 3aMucei, yepTexei, cxeM, rpagikoB

MaTepI/IaJIBHO-TeXHI/I‘leCKOG odecneuyenue
OﬁpiBOBﬂTEJ'IbHOFO mpoiecca

1. Y4yeOHO-MeTOAMYECKMIT KOMILJIEKT

1. AnreOpa 1 Hayaa MaTeMaTH4eckoro aHanm3a (6a30BwId ypoBeHb) : 10 kmacc : ydeOHUK it
yuamuxcs o6meodpazoBatenbHbix opranuzanuii / a. . Mep3msk, B. b. Ilomonckwuii, m. C.
Sxup. — M. : BeHTaHa-Tpad.

2. AnreOpa m Hadana mMareMaTHueckoro aHaimsa (0a3oBblii ypoBeHb): 10 kiace : quaaKTHYecKue
MaTtepuaibl | MOCOOUe JUTsl yJanmxcsi 001eo0pa3oBarebHbIX opranm3anuii / a. I. Mep3isik, B. b.
[Tononckutit, e. M. PabunoBuy, M. C. SIkup. — M. : BeHTaHa-rpad.

3. AnreOpa M Havajga MaTeMaTHYeCKOro aHaim3a (0a30Bbld ypoBeHb): 10 kiacc: MeTogmdeckoe
noco6wue/ e. B. bynko, a. I'. Mep3sik, B. b. ITononckuii, M. C. Slkup. — M. : BeHTaHa-Tpad.

4. I'eomerpust (6a30Bblii ypoBeHb) : 10kmacc : yueOHMK A ydammxcsi o0rieodpa3oBaTelbHbIX
opranuzauyii / a. I'. Mep3isik, B. b. [Tononckwuii, M. C. Slkup. — M. : BeHTaHa-Tpad.

5. 'eomerpus (6a30Bblii ypoBens): 10 kace : IuaakTHYECKUE MaTepUaIbl : TOCOOUeE IS yUaIuX sl
o0meobpazoBaTenbHbIX opranu3anuii/ a. I'. Mep3msik, B. b. Ilomonckuii, e. M. PabuHoBuy,
M. C. Slkup. — M. : BeHTaHa-Tpad.

6. ['eometpust (6a3oBbiii ypoBeHb) : 10 kiacc : meroamyeckoe mocodue / e. B. Bymko, a. T.
Mepsnsik, B. b. [lomonckuii, M. C. SIkup. — M. : BeHTaHa-Tpad.

2. Texunyeckue cpeacTBa 00y4eHust
1.  KowmmsioTep.



H~own

IIpunTep, KCEpOKC.
IIpoexrop.
NHutepakTuBHasA 10CKa.

3. Hudposbie o0pa3oBaTe/ibHbIEe pecypchl.

ukhw

0 00N

http://um-razum.ru — BUIEOYpOKH, IPE3EHTALIUH 110 MaTeMaTuke, nHpopmatuke. Jis
IIKOJIbHUKOB U YUUTEJICH.
http://hijos.ru — caiit ¢ yueOHBIMU MaTepHAIaMU [0 MATEMATUKE JUISI IIKOJIbHUKOB U
CTYIICHTOB, a TAK)K€ C OJIMMITHAHBIMH 3a/la4aMH 110 MaTEMaTHKE.
http://sdamege.ru/ - callT ¢ TPEHUPOBOYHBIMU TECTAMH JIJIs IIOATOTOBKH K THa
KoMITbroTepHbIC PE3EHTAIIMH K YPOKaM.
Http://Www.prosv.ru - cailT u3gaTenbCTBa «IPOCBEUICHUE» (PYOpHKa «MaTeMaTHKAa)
1. http:/www.drofa.ru - caiit u3marenscTBa apoda (pyOpHKa «MaTeMaTHKa)
http://www.center.fio.r u/som - meToanyYecKre PEKOMEHIAIIUN YUUTEITIO
http://www.edu.ru - rieHTpaibHbINH 00pa30BaTEIbHBIN MOPTA
http://www.internet-scool.ru - caiiT HHTEpPHET — IIKOJIbI M31aTCIILCTBA MPOCBEIIECHHUE.
http://www.intellectcentre.ru — caiiT u31aTeIbCTBA «UHTEIUIEKT-IICHTPY»
http://www.fipi.ru - mopran uHbOPMAIMOHHOM MOAAEPKKH MOHHTOPHUHTA KaueCTBa
oOpa3oBaHUs

4. YyeOHO-IpaKTHUYECKOE 000PYyA0BaAHUE:

1) VYrojabHHKH.

2) Jluneiika.

3) Tpaucmoptup.

4) Lupkynb.

5) Habop reoMeTpu4ecKux Tei


http://um-razum.ru/
http://hijos.ru/
http://sdamege.ru/
http://www.ege.edu.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.internet-scool.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/
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