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IosicuuTeaLHAA 3aNIUCKA.

Pabouas nporpamma no yueoHomy npeamety « Anredpa» mis 10-11 knaccoB cocTaBiieHa B
COOTBETCTBHUH C TPEOOBAHUSIMU K pe3ysibTaTam ocBoeHuss OCHOBHOM 00pa3oBaTesbHON
nporpaMMmel, TpeboBaHusIMU DenepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa Ha4yaJIbHOIrO 00IIero 00pa3zoBaHus, yTBepkaeHHOro [Iprkazom MuHucTepcTBa
obpazoBanus 1 Hayku PD No 1897 ot 17.12.2010 (c u3sMeHEHUSIMU U AOTIOJHEHUSIMU OT
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577), yueb6usim mianom 'bOY COIII c.
XBOpPOCTSIHKA.

PaGouas mporpamMma cocTaBieHa Ha OCHOBE aBTOpCKoW mporpammbl Bypmuctposa T.A.
nporpaMMbl  00IIe00pa30BaTeNbHBIX  yupexaeHun: Anreopa 10-11  kmacewl, -
M.IIpocsemenue, 2015r.
coctaButenb: T.A. Bypmuctposa «IIporpammel 06111€00pa3oBaTeIbHBIX YUPEIKICHUM]:
Anrebpa , 7 knacca».- M. Ilpocemienue, 2015, B cooTBeTCTBHM € (hefiepabHbIM IEPEUHEM
yueOHUKOB, yTBepkA€HHBIM [Ipukazom MOuH P® ot 31.03.2014 Ne 253 «O06 yTBepkaeHUH
(benepalibHOTO MepeUHs Y4eOHMKOB, PEKOMEHIYEMbIX K UCTIOJIb30BAHUIO TP peaTu3aliuu
MMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIIUIO 00pa30BaTENIbHBIX MPOTPaMM Ha4aIbHOTO
00111ero, OCHOBHOI'O 00IIIETO, CPEAHET0 00IIEro 00pa30BaHUs», U OPUEHTUPOBAaHA Ha
paboTy 1o yueOHO-METOJUYECKOMY KOMIUICKTY.

VYMK 10 knacc

1. FO.M. Konsarun, M.B.Tkaués, u np. Anrebpa u Hadana aHanuza: yueOHuk jis 10 kinacca
oOmeoOpaszoBarenbHbIX yupexaeHuii - M.: [Ipocsemenne, 2018.

2. Konarun FO.M. [lupaktudeckue Matepuabl 1o ajnredpe n Hadayiam ananusa . 10 kiace
- M. IIpoceemienne, 2018.

VMK 11 knacc

1. C.M Huxonbckuit, M.K.ITotanos u ap. Anrebpa u Hayana aHanu3a: yueOnuk as 11
KJ1acca o011eo0pa3oBaTeNbHbIX yupexaeHuii - M.: [Ipocsemenue, 2015.

2. M.K.ITotanos , H.H. PemernukoB. /[ngakTuaeckue MaTepuaisl 1Mo aaredpe u Hadajaam
ananm3a . 11 xmacc - M. Ilpocsemenne, 2015.

MecTo yueOHOro nmpeamMera B y4eOHOM ILIAHE.

KJIacc KonngecTBO 4acoB B HEACIIO KonnyecTBO 4acoB B roj
10 kmacc 4 qaca 136 gyacosB
11 knacc 4 qaca 136 gyacoB

H3yuenue anzeopvt u nauana ananusa Ha 6a3060Mm ypoeHe cpeonezo (noano20o) 0ouezo
00pazosanus HAnNPaenIeHo HA 00CMUICEHUE CT1eOYIOUUX Yelell:




e COBEpPUICHCTBOBAHME IPOBEJIEHUSA JOKA3aTEJbHBIX PACCYXKIEHUH, JIOTHYECKOIrO
000CHOBaHMUSI BBIBOJIOB, HCIIOJIb30BaHUSI PA3JIMYHBIX SI3BIKOB MAaTEMAaTHKU JIs
WJUTIOCTPALIUK, UHTEPIPETALINHU, APTYMEHTAIIMU U I0KA3aTeNbCTBA;

e peuieHHE IIMPOKOro Kilacca 3aJad W3 pPa3jiudHbIX pasJenoB Kypca, pa3BUTHE
MOMCKOBOM M TBOPYECKOM JEATEIbHOCTA IPU PELIICHUH 33734 IOBBIIIEHHON
CJI0’KHOCTH U HETHUIIOBBIX 3a/1a4Y;

o TUIAHUPOBAHUE U OCYLIECTBIICHUE AJTOPUTMHYECKON IESATENBHOCTH: BBIIOJHEHUS U
CaMOCTOSITENIBHOTO COCTaBJICHUSI aITOPUTMUYECKUX TMPEANUCAHUNA M MHCTPYKUUN Ha
MaTeMaTH4eCKOM MaTepuase; HCIOJIb30BAHUE CAMOCTOATEIBHOTO COCTaBIICHUS
dbopMyn Ha OCHOBE OOOOIIEHUS YACTHBIX CIy4aeB M PE3yJbTAaTOB SKCIIEPUMEHTA;
BBIIIOJIHEHHE PACUYETOB NMPAKTHYECKOTO XapaKTepa;

o TIIOCTPOCHHE U HCCJIEJIOBAHME MATEMaTHYECKUX MOJEJIEH NJIs ONMHCAHUS U pPEeIIEHUs
MPUKIIAJIHBIX 33]1a4, 3a]lad U3 CMEXKHBIX JUCHUIUIMH U PEaTbHON KU3HU; IPOBEPKU U
OIICHKH PE3yJbTAaTOB CBOEH pabOThl, COOTHECEHHUS] UX C TOCTABJICHHOW 3ajadel, ¢
JIUYHBIM KU3HEHHBIM OTBITOM;

e COBEpPUICHCTBOBAaHUE CaMOCTOSTEIIbHOM pPabOThl C MCTOYHUKAMH HH(POpPMALIUH,
aHanu3a, 0000IIEHHs U CUCTEMATU3alUU MMOTYYEHHON NH(POPMALIK, HHTETPUPOBAHUS
€€ B JIMYHBII OIBIT.

e PpAa3BHUTHE TMPEJCTABICHUI O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPYXarOIEM MHUpE.

o ¢opMupoBaHMe IPEICTABICHUNA 00 HACSIX W METOJaX MaTEMaTUKHU, O MAaTEMaTHKE
KAaK YHUBEPCAIIBHOM SI3bIKE HAYKH, CPEACTBE MOJEIUPOBAHUS SIBICHUN U MPOIECCOB;

e OBJIA/ICHHE YCTHBIM U MHCHbMEHHBIM MATEMAaTUYECKUM SI3BIKOM, MAaTEMATHYECKUMHU
3HAHUSAMHU U YMEHHUSIMU, HEOOXOAUMBIMU JJI1 U3Y4YEHHUS IIKOJBHBIX €CTECTBEHHO-
Hay4YHBIX JUCHUIUIMH, JUIS TPOJOKEHUS OoOpa3oBaHUs M OCBOCHUS H30paHHOM
CHEUaTbHOCTH Ha COBPEMEHHOM YPOBHE;

e Ppa3BUTHE JIOTUYECKOTO MBIIIICHMUS, ITOPUTMUYECKOM KYJBTYPBHI,
MPOCTPAHCTBEHHOTO BOOOpaXEHHUs, pPa3BUTHE MATEMATHYECKOTO MBIIUJICHUS U
MHTYUIMH, TBOPYECKUX CIOCOOHOCTEHN Ha YPOBHE, HEOOXOAMMOM ISl TPOIOJKEHUS
o0pa3oBaHUsI U JIJISi CAMOCTOSITEILHOM JACSTENBHOCTA B 00JIACTHM MaTEMaTHUKH U €€
NpWIOKEHU B Oyayiel mpodecCHOHaNbHOMN ACSITEIbHOCTH;

e BOCIHMTAHHUE CPEJICTBAMU MATEMATHKUA KYJbTYpPbl JIMYHOCTU:  3HAKOMCTBO C
VUCTOPUEN PAa3BUTHs MATEMAaTHKHU, 3BOJIIOLUEN MaTeMaTHUYECKUX HJIEH, NOHUMAaHUE
3HAYUMOCTH MaTEMAaTUKH JIJIsi OOIIECTBEHHOTO MIPOrpecca;

o TNPUMEHEHME MOJTYUYCHHBIX 3HAHUW U YMEHWH ISl PEIIeHUs MPAKTUYECKHX 3ajad
[MOBCEIHEBHOM KU3HU.

Oobwaa xapakmepucmuka yuednozo npeomema

[Ipy wm3y4yeHWM Kypca MaTeMAaTHKH Ha 0A30BOM YpOBHE IPOJOJDKAIOTCA U
MOTY4alOT  pa3BUTHE  COZEp)KaTe/lbHble JUHUM: <«Anzebpa», «PyHkuuu»,
«YpaseHeHua u HepaseHcmea», «JaemeHmsl KomOGuHamopuku, meopuu
eeposmHocmell, cmamucmuku u Jo2uku», BBoguTrca nuHUs1 «Hauana
mamemamu4eckoz20 aHaau3a». B paMkKax yKa3aHHBIX COJep)XaTe/lbHbIX JTUHUU
pelaloTcs caefyouye 3aJaqu:

L4 crucremMaTm3almsa CBe,Z[eHI/Iﬁ O 4YHndijiaX; HU3y4Y€HHME€ HOBbBIX BH0B



YHCJIOBBIX BBIPOKEHUU U pOPMYIT; COBEPIIEHCTBOBAaHHE MPAKTUYECKNX HaBBIKOB
U  BBIYMCJIIUTE/NBHOW  KYJABTYPBl, paclIMpeHUue U  COBepLIeHCTBOBAaHUE
anreOpanyeckoro ammapara, c¢GOpMHUPOBAHHOTO B OCHOBHOHM INKOJIe, U €r0
IIPUMEHEeHMeE K PelIeHUI0 MaTeMaTU4eCKUX U HeMaTeMaTU4eCKUX 3a7ay;

. paciiMpeHHe W CHUCTEeMaTH3auusi oOUIMX CBeJeHHH O (YHKIUSX,
NOTIOTHEHWe  Kjlacca  M3y4aeMbIX  QYHKUMH, WUTIOCTPALMs  IIHPOTEI
nprMeHeHUsT QyHKUMH JJ1s1 OTTMCAHUS U U3yYeHUsI PeaIbHbIX 3aBUCUMOCTE.

JIuunocmmuusie, memanpeomemmusle u npeoMemHuyle Pe3y1bmamol 0C60eHUS YUEeOHO20
npeomema

[TporpamMma obGecrieunBaeT JOCTHKCHHUE CICAYIONINX PE3yIbTAaTOB OCBOCHUS
00pa3oBaTeIbLHON MPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs:

B HanpaesjleHuu JUYHOCMHO20 pazeumus.

1) chopmMupoBaHHOCTH OTBETCTBEHHOT'O OTHOIIEHUS K YYEHHUI0, TOTOBHOCTh U CIIOCOOHOCTH
00y4Jaronuxcst K CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYEHUIO U
MO3HAHUIO, BBIOOPY JalibHEMIIIero 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpeE npodeccuit
U Ipo(peCcCUOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY TTOCTPOEHUIO WHIUBUIYaTbHOM
00pa3oBaTeNbHON TPACKTOPUH C YUYETOM YCTONYMBBIX TO3HABATEILHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTH IIETOCTHOTO MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON MTPAKTHKH;

3) chopmMupoOBaHHOCTH KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIIEHUU U COTPYTHUYECTBE
CO CBEPCTHUKAMU, CTApIIUMU U MJIQJIIIUMHU, B 00pa30BaTEeIbHOM, OOIIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BAaTEIhCKON, TBOPUECKON U APYTUX BUJIAX NESITEIbHOCTH;

4) yMeHueE SICHO, TOYHO, TPAMOTHO H3J1araThb CBOM MBICJIM B YCTHOW U MUCbMEHHOM peuu,
IIOHMUMATh CMBICJI ITIOCTABJIEHHOW 33J1a4H, BBICTPAUBATh apIyMEHTALMIO, IPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPHI;

5) npeacTaBlieHHEe O MaTEMaTUYECKOM HayKe Kak chepe uemoBeYeCKou eI TeIbHOCTH, 00
sTanax e€ pa3BUTH, O €€ 3HAYMMOCTH JIJISI PA3BUTHSI [IUBUIIH3AIINN;

6) KPUTUYHOCTH MBINIJICHUS, YMCHHC PACIIO3HABATDL JIOTUYCCKH HCKOPPCKTHBIC
BBICKA3bIBAHUS, OTJINYATh TUIIOTC3Y OT q)aKTa;

7) KpeaTUBHOCTH MBIIIICHHS, MTHUIIMATHBA, HAXOIYNBOCTh, aKTUBHOCTb IPH PEIICHUN
anreOpanyecKux 3ajad;

8) yMeHHe KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT yueOHOM MaTEMaTUUECKOM IeSTEIbHOCTH;

9) crtoCOOHOCTH K AMOITMOHAILHOMY BOCTIPUATHIO MATEMATHYECKUX O0OBEKTOB, 3a/1a4,
PELICHUM, PACCYKICHUM.



B memanpeomemnom nanpasnenuu.

1) ymeHue caMOCTOATENFHO TUTAHUPOBATh ATbTEPHATUBHBIC ITyTH JTOCTHKEHUS TIETICH,
OCO3HAHHO BBHIOMpPATh HarbOoIee 3PPEeKTUBHBIC CITOCOOKI pelIeHUs YIeOHBIX U
MO3HABATEIIbHBIX 33]1a4,

2) yMeHHUe OCYHIECTBISATh KOHTPOJb MO Pe3yibTaTy U MO COco0y AEHCTBUS Ha YPOBHE
MIPOU3BOJIBHOTO BHUMAHUS ¥ BHOCUTH HEOOXOIMMBIC KOPPEKTUBHI;

3) YMCHHUC aJICKBATHO OLICHNWBATH IMPABUJIBHOCTDL WJIA OIMOOYHOCTD BEITIOJTHCHUS y‘-IG6HOI>i
3aJa4H, eé O6’beKTI/IBHYIO TPYAHOCTDb U COOCTBEHHBIE BO3MOKHOCTH €€ PCUICHUA,

4) 0CO3HAHHOE BJIaJICHUE JIOTHYECKUMU JIEUCTBUSMU ONPEAEIICHUS IOHATUH, 0000IIeHNS,
YCTaHOBJIEHMSI aHAJIOT Ui, KJIacCU(UKALIMK HA OCHOBE CAMOCTOSTEILHOTO BEIOOpA
OCHOBAaHHUU U KPUTEPUEB, YCTAHOBJIIEHUS POJOBUIOBBIX CBA3EH;

5) YMCHUC yCTaHABJIMBATh IPUYHNHHO-CICACTBCHHLIC CBA3H, CTPOUTD JIOTHYCCKOC
PACCYKACHUC, YMO3AKJIIOUCHHUC (I/IHIIYKTI/IBHoe, ACAYKTHUBHOC U 110 aHaJIOFPIPI) H BBIBO/IBI,

6) YMCHHUC CO31aBaTh, IPUMCHATL U HpGO6p330BI>IBaTI> 3HAKOBO-CHUMBOJHNYCCKHUC CPCACTBA,
MOJCIN 1 CXEMBI I PCHICHUA y‘—IC6HBIX U I1I03HAaBAaTCJIBHBIX 3a4a4,

7) yMeHHE OpraHUu30BbIBaTh YU€OHOE COTPYTHUYECTBO U COBMECTHYIO IE€SITEIBLHOCTD C
YUYUTEIEM U CBEPCTHUKAMMU: OMPENICIIATH 1IEJIH, pacnpeiesieHne QyHKIui u posieit
YYaCTHUKOB, B3aUMOJCHCTBHE U 00IIHE CIIOCOOBI pabOThI; yMEHHE pad0OTaTh B rpymIe:
HaxOJUTh 00I1lee pelieHre U pa3peiniath KOHMIUKTHI HA OCHOBE COTJIaCOBaHUSI MO3UIIUNA U
y4€Ta UHTEPECOB; CIyIIaTh NapTHEPa; HOPMYITUPOBaTh, APTYMEHTUPOBATH U OTCTANBATH
CBOE MHEHHE;

8) chopMUpPOBAHHOCTH Y4eOHOM U 0OIIENOIB30BaATEILCKON KOMIIETEHTHOCTH B 00J1aCTH
UCII0JIb30BaHUs MH(POPMAIMOHHO-KOMMYHHUKAMOHHBIX TexHonorui (MKT-
KOMIIETEHTHOCTH); 9) IepBOHAYaIbHbIE MPEACTABICHUS 00 UAEAX U O METOIaX MAaTEMaTUKH
KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEICTBE MOJEITUPOBAHUS SIBICHUH U
IIPOLIECCOB;

10) ymeHue BUI€Th MaTEMaTHUECKYIO 33]1a4y B KOHTEKCTE MPOOIEMHON CUTYalluu B IPYTUX
JUCLHUIUIMHAX, B OKPYKAIOIIEH )KU3HH;

11) ymeHre HAXOAUTh B PA3JIMYHBIX UCTOYHUKAX HHPOPMALIUIO, HEOOXOIUMYIO IS
pelIeHns] MaTeMaTUYECKUX MPoOieM, U MIPEACTABISTH €€ B MOHATHOM (hopMe; MPUHUMATD
pEIICHNE B YCIOBUSX HETIOIHON 1 M30BITOYHOM, TOUHOUM M BEPOSATHOCTHOU MH(OPMAITUH;

12) ymeHue noHUMAaTh U UCIIOJIb30BaTh MATEMATUYECKHUE CPEICTBA HATJISIAHOCTH (PUCYHKH,
YEPTEKHU, CXEMBI U JIp.) JIs WIUTIOCTPALIMK, UHTEPIPETALINHU, apTyMEHTAIINH;



13) ymeHue BbIABUTATh TUIIOTE3bI IPU PEIICHUH YUeOHBIX 33]a4 U TOHUMATh
HEOOXOAUMOCTb UX ITPOBEPKU;

14) ymeHue NpUMEHSTh UHIYKTUBHBIC U JEAYKTUBHBIE CTIOCOOBI PACCY X ACHUH, BUACTD
pa3JIMuHbIC CTPATETUHU PEIICHUA 3a/1aY;

15) noHnMaHue CynHOCTH aJITOPUTMUYECKUX NPEANUCAHUNA U YMEHUE ICHCTBOBATh B
COOTBETCTBUHM C IPEIIOKEHHBIM aJIrOPUTMOM,;

16) ymeHHne caMOCTOSITENHLHO CTABUTH 1I€JIM, BEIOMPATh U CO3/1aBATh aJTOPUTMBI JJIs
pelieHus y4eOHbIX MaTEMAaTUUECKUX MPOOIeM;

17) ymeHue miaHupoBaTh U OCYLIECTBIISIT ACSTEIbHOCTD, HAPABICHHYIO HA PEIICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

B npeomemmnom nanpasnenuu:

1) ymenue paboTaTh C MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, U3BJICUCHUE
HEe00X0AMMOW HH(pOpPMALUK), TOYHO U TPAMOTHO BBIPAXaTh CBOM MBICIIA B YCTHOU H
MMCbMEHHOW Peur, IPUMEHSSI MaTEMAaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY,
MCIIOJIb30BATh PA3JIMYHbIE S3bIKKM MAaTEMAaTHKHU (CIIOBECHBIN, CAMBOJIMUYECKH, rpaduiecKuil),
000CHOBBIBaTh CYKIEHUS, IPOBOJUTH KIACCU(DUKAIUIO, JOKA3bIBATh MATEMATHYECKHE
YTBEPKJICHHUS,

2) Brajienue 6a30BbIM MOHSITUIHBIM aIllapaToM: UMETh MPEICTABICHUE O YUCJIE, BIIaJICHNE
CUMBOJIBHBIM SI3bIKOM aJIT€Opbl, 3HAHKE AIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,
(dhopMupoBaHUE NMPEJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUPE U O
Pa3JIMYHBIX CIOCO0AX UX U3YUYEHHUsI, 00 0COOCHHOCTSIX BHIBOJOB M MPOTHO30B, HOCAIIIUX
BEPOSITHOCTHBIN XapaKTep;

3) yMeHue BBINOJIHATH ajnredpanyeckrue Npeoopa3oBaHus PallMOHAIbHBIX BBIPAXKEHUH,
MIPUMEHSTD UX JJIS PEIICHHs YICOHBIX MaTeMaTHUYECKUX 3aa4 U 3aJ1ay, BO3HUKAIOIIUX B
CMEXHBIX yU4E€OHBIX MTPEAMETAX;

4) yMeHue MoJIb30BaThCsl MATEMATUYECKUMH (POPMYIIAMH M CAMOCTOSITEIBHO COCTABIISTh
(bopMyJIbl 3aBUCUMOCTEN MEXIY BETUYMHAMU HAa OCHOBE 00OOOIIEHMS YaCTHBIX CITy4aeB U
AKCIIEPUMEHTA;

5) yMeHue pelath JMHEWHbIE U KBA/IPATHHIC YPABHEHUS M1 HEPABEHCTBA, a TAK¥KE
MIPUBOMMBIC K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHSThH TpaduuecKkue
MPEJICTABIICHUS JJIsl PEUICHHS U UCCIIEOBAHNS YPABHEHU, HEPABEHCTB, CUCTEM; IPUMEHSTh
MOJYYEHHBIC YMEHUS [T PEIICHU 33]]a4 U3 MaTEMaTUKH, CMEXKHBIX TPEAMETOB, TPAKTUKH;

6) oBlaieHUE CUCTEMOM (DYHKIITMOHATBHBIX MOHITUH, (DYHKIIMOHATBHBIM SI3BIKOM U
CHUMBOJIUKOM, YMEHUE CTPOUTH Tpauku PyHKIIHMI, ONMUCHIBATh UX CBOMCTBA, UCIIOJIb30BATh
GbyHKIMOHATKLHO-TpadUUECKUE TIPEACTABICHHUS IJIs1 OTIMCAHUS U aHAIN3a MAaTEMATUIECKUX
3a/1a4 U peajbHbIX 3aBUCUMOCTEH;



7) OBJIaACHNC OCHOBHBIMH crocodbaMu MPpCACTAaBJICHHUA U aHAJIN3a CTATUCTUYCCKUX JTaHHBIX,
YMCHHUE PCIIATh 3a1a4M Ha HAXOXACHUC YaCTOTbI U BEPOATHOCTHU cnyqaﬁHbe CO6BITPII>’I;

8) YMCHHUC IIPUMCHATH N3YUCHHBIC ITOHATUA, PC3YJIBTAThI U MCTOJBI ITPHU PCIICHHUHA 3aaY U3
Pa3JINYHLIX pa3aCjioB KypCa, B TOM YHCJIC 3ad4, HC CBOIAINUXCA K HCIIOCPCACTBCHHOMY
IMPUMCHCHNIO N3BCCTHBIX AJITOPUTMOB.

Cooeporcanue Kypca anzeopvl u Havana aHaiu3a
10 knacc

1. Ilosmopenue kypca anzeoput 3a 7-9 knaccwi( 7 uacos)

Anrebpanueckue BblpakeHMs. JIMHeWHble ypaBHEHHS UM CHCTEMbl YpaBHEHMU.
YucioBble HEpAaBEHCTBA M HEPABEHCTBA M C OJHOW IIEPEMEHHOM MEPBOM CTEIEHHU.
KBagparuele kopHu. KBagpatHele ypaBHeHuss W HepaBeHcTBAa. CBoilCTBa MU TpaduKu
GyHKLIMH.

OcHoBHas 1enb — 00OOIIUTh U CUCTEMATU3UPOBATh 3HAHUS [0 OCHOBHBIM TeMaMm
anreopsl 3a 7-9 KIL.

2. Cmenenw c oeiicmeumesibHvim nokazamenem (9 uacos)

JleficTBUTENbHBIE YHCIa. beckoHEeYHO yOBIBaOIIasi T'€OMETPUYECKas MPOrpeccus.
Apudmerrueckuii  KOpeHb HartypajibHOM crteneHu. CTeneHb C  HAaTypalbHbIM U
JNEUCTBUTEIBHBIM II0OKAa3aTEIIAMH.

OcHoBHas 1elb — OO0OOHIUTh M CHUCTEMATH3UPOBATH 3HAHUS O JEHCTBUTEIHHBIX
yuciax; cHOpMUPOBATH MOHSATHE CTENEHU C JICUCTBUTENIBHBIM IIOKa3aTelieM; Hay4HTh
MPUMEHSTH OMpEEIeHUs] apu(PMETHUECKOTO KOPHSI M CTETEeHM, a TaKKe UX CBOWMCTBA IMPHU
BBITIOJIHEHUH BBIYUCIICHUH U Pe0Opa30BaHUM BBIPAKEHUH.

HeobxoaumocTh pacmimpeHusi MHOXKECTBA HATYypaJbHBIX YHUCEN JO0 JACHUCTBUTEIBHBIX
MOTHBHUPYETCSI BO3MOKHOCTBIO BBITIOJHATH JEUCTBUS, OOpATHBIE CIIOKEHUIO, YMHOKEHHUIO U
BO3BE/ICHUIO B CTCIICHB, a 3HAYHT, BO3MOKHOCTBIO pellaTh ypaBHeHus x + a = b, ax = Db,

x*=h.

PaccmoTpeHHBI B Havajsie TeMbI CIOCOO oOpailieHHs: OECKOHEYHOW MepuoanvecKon
JNECATUYHON APOOU B OOBIKHOBEHHYIO OOOCHOBBIBAETCS CBOMCTBAMU CXOSIIUXCS YUCIIOBBIX
pPSAOB, B YAaCTHOCTHU, HAXOXKICHUEM CYMMBbI OECKOHEYHO YOBIBAIOIICH T'€OMETPUUECKOM
IIPOTPECCHUMU.

JleicTBUs HaJ HUPPALMOHAIBHBIMU YHCIIAMU CTPOTO HE ONPEHEISAIOTCA, & 3aMEHSIOTCS
JEUCTBUSAMHE HAJl X MPUOIMKEHHBIMUA 3HAYCHUSIMU — PAIIMOHATLHBIMHU YUCIIAMU.

B cBf3m c paccMOTpeHHMEM TIOCIIENOBATEIBHBIX PAIMOHAIBHBIX  MPUOTMKCHUIM
MPpPAlMOHAIBHOIO 4YHCJIA, 4 3aT€M M CTEINECHU C UPPALUOHAIBHBIM IIOKA3aTelIeM Ha
VHTYUTUBHOM YPOBHE BBOJAWTCS MOHATHUE ITPEJIEIia MOCIEI0BATEIbHOCTH.

Apudmernueckuii KOpeHb HATYPATHHOUM CTETICHU 7> 2 U3 HEOTPHUIATEIHHOTO YHCIIA U €T0
CBOMCTBA U3JIaratoTCs TPAAULIMOHHO. YYaluecs A0JDKHbI YMETh BBIUUCIIATh 3HAYCHUS KOPHS
C TMOMOINBIO ONpENENCHUsT W CBONCTB M BBINOJHATH MPeoOpa30BaHUs BBIPAKEHUH,



coJiepKaIuX KOpHHU.

CreneHb ¢ uppaloHaIbHBIM MOKa3aTeNIeM MOSACHSAETCS Ha KOHKPETHOM MPUMEPE: YHCIIO
3"paccMaTpUBAETCs Kak MOCICIOBATEILHOCTh PAlOHANBHBIX npubmmkennii 37, 374, ...
3nech ke (HOpPMYIHUPYIOTCS M JIOKa3bIBAIOTCS CBOWCTBA CTENEHU C JACWCTBUTEIHHBIM
MoKaszarejaeM, KOTOpble OYyAyT HCIIOJB30BAaThCS IMPH PELUICHUHM YpaBHEHUN, HEPABEHCTB,
MCCIeIOBaHUH (DYHKITHIA.

3. Cmenennasa gpynxuyus (16 uacos)

Crenennast pyHKuMs, ee cBoiicTBa U rpaduk. Bzaumuo obpatubeie pyHkiuu. CroxHbIe
¢bynkuun. pobHo-nmuHelHas ¢yHKuus. PaBHOCUIIbHBIE ypaBHEHHUs W HepaBeHCTBa. Mppa-
[IMOHAJIbHBIE YpaBHEeHUS. MppayuonaivHble HepageHcmaa.

OcHoBHas 1enb — OOOOIINTh U CHCTEMATU3UPOBATH M3BECTHBIE M3 Kypca aireOpbl
OCHOBHOM IIKOJIbI CBOMCTBA (DYHKLMIA; U3yYUTh CBOMCTBA CTENEHHBIX (PYHKIMH W HAYYUTh
NPUMEHATh WX TMPU PEIICHWH YpPaBHEHUH M HEPABEHCTB; CPOPMHUPOBATH IOHATHE
PAaBHOCWJIBHOCTH YPAaBHEHUI, HEPABEHCTB, CUCTEM YPAaBHEHUN U HEPABEHCTB.

PaccMoTpeHne CBOWCTB CTENEHHBIX (QYHKUUNA M UX TpaUKOB MPOBOJIUTCS MOITAIIHO, B
3aBUCUMOCTH OT TOTO, KAKMM YHUCJIOM SIBJII€TCA MOKa3aTelb: 1) YeTHbIM HAaTypajJbHbIM YHUC-
JOM; 2) HEYETHbIM HATypPAJIbHBIM YHCIOM; 3) YHCIOM, IMPOTUBOINOJIOKHBIM YETHOMY
HaTypaJIbHOMY 4YHCIly; 4) YUCIIOM, IPOTUBOIOIOKHBIM HEYETHOMY HaTypaJIbHOMY YHCITY.

OO6ocHOBaHUsI CBOMCTB CTEMEHHOW (DYHKIIMH HE MPOBOJATCS, OHHM CIEAYIOT U3 CBOMCTB
CTEIIEHH C JEHCTBUTEILHBIM ITOKa3aTeneM. Hampumep, Bo3pacranue GpyHKIuK y = x* Ha Ipo-
MexXyTKe x >0, T1Ie p — TOJO0XKHUTEIbHOE HEIIEN0€ YUCIIO0, claeayeT u3 cBoictBa: «Eciu 0
<x1< X, p>0, 10 y(X1)<y(X2). Ha nmpumepe creneHHbx QyHKUMH ydaliypecs 3HAKOMSTCS C
MTOHSATHEM OTpaHUYEHHON (DYHKITUH.

PaccmatpuBarorcs ¢GyHKIMU, Ha3blBaeMble B3aUMHO OOpaTHbIMU. BaxHOo 00paTuTh
BHUMAaHUE Ha TO, YTO HE BCAKAS (PYHKIIUSI UMEET OOPATHYIO.

3HAKOMCTBO CO CJIOXKHBIMH U JPOOHO-TUHEUHBIMU (DYHKIIMSIMU HAUMHAETCS Cpaszy IMocie
M3yUYeHHsS B3aMMHO OOpaTHbIX (yHKIUN. BBOAsSTCA pa3Hble TEPMHUHBI JJIsi 00O3HAYCHMUS
CIOXXKHOU (PYHKIUU (CYNEPIO3UIMs, KOMIIO3UIIMS), HO YHOTPeOJIeTCs JHIIb OJUH. DTOT
Marepual B Kjaccax 0a30BOT0 YPOBHS W3Y4YaeTCs JIHILb B 03HAKOMUTEIBHOM IJIaHE.

OrnpeneneHus paBHOCUIIBHOCTA YPaBHEHU, HEPABEHCTB U CUCTEM YPaBHEHUN U CBOMCTB
PABHOCUJIBHOCTH JTA€TCS B CBSI3U C MPEACTOSIINM U3YYEHUEM UPPALMOHATIBHBIX YPaBHECHUM,
HEPABEHCTB U CUCTEM UPPALMOHAIBHBIX YPABHEHHM.

OCHOBHBIM METOJIOM PEILICHHUS UPPALMOHAIBHBIX YPaBHEHUH SIBIISIETCS BO3BEICHHE
o0enx yacTel ypaBHEHHUS B CTEMEHb C IEJbI0 MEPexo/]a K palroOHAILHOMY YPaBHEHMIO-
CJIEJICTBUIO JAHHOTO.

C nmomomipio TpaduKOB pemraeTcs BOMPOC O HATUYMHM KOPHEH M MX YHUCIe, a TaKKe O
Hax0JICHUU MPUOIMKEHHBIX KOPHEH, €CJIM aHAUIUTUYECKU PEITUTh YPaBHEHUE TPYIHO.

I/IBY‘IGHI/Ie HppallMOHAJIBHBIX HCEPABCHCTB HC ABJSACTCA 0053aTCILHBIM I BCCX



ydamuxcs. HpI/I HNX U3YUYCHHUU Ha 0a30BOM YPOBHC OCHOBHBIM CII0CO00OM peUICHUSA ABJIACTCA
CBCACHHUC HCPABCHCTBA K CUCTCMC pPAllMOHAJIbHBIX HCPABCHCTB, paBHOCI/IHBHOﬁ JaHHOMY.

4. Ilokazamenvnasn pynkuyusn (11 uacos)

[lokazarenpHast QyHKIUs, ee cBoWctBa u rpaduk. I[lokazaTenbHble ypaBHEHUS.
IToka3zaTenbHble HepaBeHCTBA. CUCTEMBI ITOKA3aTEIIbHBIX YPABHEHUN U HEPABEHCTB.

OcHOoBHas oejib — H3Y4YUTH CBOMCTBA IOKa3aTEeJIbHOM q)YHKHI/II/I; Hay4YUThb pPCUIATh
IMOKA3aTCJIbHBIC YPABHCHUA U HCPABCHCTBA, CUCTCMBI IIOKA34aTCIIbHBIX ypaBHCHHﬁ.

CRoiicTBa Moka3atelIbHOU (PYyHKIUH y= d" TIOJTHOCTBIO CJICIYIOT U3 CBOWCTB CTEIEHH C
JeHCTBUTEIBHBIM MoKa3zaTeneM. Hampumep, Bo3pacTanue (GyHKIUH y — a’, ecma >1,
N Xl_ X
CJIEIYET U3 CBOMCTBA CcTerneHu: «Ecinum x,< x, To " <a el'IpI/I a>1».

Pemenne 00nbIIMHCTBA MMOKA3aTEIbHBIX YPABHEHU M HEPABEHCTB CBOJIUTCA K PEIICHUIO
MIPOCTENIINX.

Tak Kak B XOJ€ pELICHMs NPEIJIaracéMblX B 3TOW TEME IMOKAa3aTEIbHBIX YPaBHECHHM
PAaBHOCWJIBHOCTh HE HAPYIIAETCs, TO MPOBEPKA HAWJIEHHBIX KOpPHEH HeoOs3aTenbHa. 31ech
CUCTEMbl ~YpaBHEHMHM M HEPABEHCTB pEHIalOTCd C  [OMOIIbI0  PaBHOCHIBHBIX
npeoOpa30BaHUii: MMOJCTAHOBKOM, CI0KEHUEM UM YMHOKEHHEM, 3aMEHON NIEPEMEHHBIX U T.
1.

5. Jlozapugpmuueckasa ¢pynkuusa (16 uacos)

Jlorapudmer. CpoiictBa JorapudmMoB. JlecSiTUUHBIE W HATypalbHbIE JOTapU(PMBI.
Jlorapudmuueckast QyHkiusa, ee cBodcTtBa u rpaduk. Jlorapudmuyeckue ypaBHEHUS.
Jlorapudmuyeckne HepaBEHCTBA.

OcHoBHas 1enb — cHOpMHUPOBATH MOHATHE JIoTapudma 4YuciIa; HAYIUTh MTPUMEHSTDH
CBOMCTBa JorapuMoB TpPHU PEIICHUU ypaBHEHUH; U3YYUTh CBOICTBA JOrapupMUUYECKON
(YHKIIMU 1 HAyYUTh IPUMEHSTH €€ CBOMCTBA P PEIICHUH JOrapu(MUUIECKUX YPABHEHUM U
HEPABEHCTB.

Jlo »TOi TeMbl B Kypce anreOpbl M3y4yaluCh Takue (PYHKUWHU, BBIUYMCIECHUE 3HAYCHUI
KOTOPBIX CBOJMJIOCH K YEThIpEM apU(PMETHUECKUM ACUCTBUSM U BO3BEICHUIO B CTEMECHb.
JUist BBIUMCIEHUS 3HAYECHUWA JorapuMUUeckod (QYHKIIMM HYKHO YMETb HaXOIUTh
sorapu(Mbl YHUCEJl, T. €. BBIOJHATh HOBOE JJIsl yYallluXCsl AeUCTBUE — JorapupMupoBaHue.

[Ipu 3HakomMcTBe C jorapupMaMu YHCET MU WX CBONCTBAMHU TIOJIE3HBI MOJAPOOHBIE U
HarJISITHbIE OOBSICHEHUS JIaXe B IPO(HIIBHBIX Kiaccax.

Jloka3zaTensCTBO CBOMCTB Jiorapudma omupaeTcss Ha ero ompexaenenue. Ha mpaktuke
paccMaTpUBAIOTCS JIOTApU(PMBI TIO PAa3TMYHBIM OCHOBAHUSIM, B YACTHOCTH 1O ocHOBaHui0 10
(mecsiTuHbIN JToTapu(dM) U TI0 OCHOBAHUIO e (HaTypaJIbHBIN JIoTapru(dm), OTCIO/1a BOZHUKAET
HE0OX0AMMOCTh (OPMYJIBI MEepexoia OT Jiorapudma Mo OJHOMY OCHOBAHMIO K JOrapudpmy
0 IPYroMYy OCHOBaHHI0. Tak Kak Ha HHXCHEPHOM MHUKPOKAJIBKYJIATOpPE €CTh KiaaBuinu Ig u
In, To myust BbIYMCIEHUs JiorapudMa MO OCHOBAaHUSIM, OTIIMUYHBIM OT 10 M e, HYXXHO
IpUMEHUTH GOPMYJTy Mepexoia.



CpoiictBa gnorapu@muueckod (QyHKIHKM AaKTUBHO HCHOJB3YIOTCS TMPH PEIICHUU
Jorapu(pMUUECKUX YPaBHEHHUI U HEPABEHCTB.

N3ydenue cBOICTB norapumMuueckoid (GYHKIIMH MPOXOJUT COBMECTHO C pEIICHUEM
YPaBHEHHUU U HEPABEHCTB.

[Ipu pemenun norapu(PpMUYECKUX YPaBHEHUW U HEPABEHCTB BBIMIOJHSIOTCS Pa3IN4HbIC
ux npeoOpazoBanusa. I[lpu 3TOM dacTo Hapymiaercsi paBHOCWIBHOCTH. lloatomy mpu
pelIeHNH JIorapuMHUUECKUX ypaBHEHHN HE0OXOoAMMO JMOO0 JAeNaTh MPOBEPKY HaWJEHHBIX
KOpHEH, subo cmpoco credums 3a GbINOJIHEHHbIMU NPeodPaA308aHUAMU, 8bIABIAS
NOJyUeHHble VPAGHEeHUs-CIe0CMEUs U 000CHO8bIBAS KaXCOblL dman npeobpazosanus. 1lpu
perieHr JorapupMUUECKUX HEPABEHCTB HYXHO CIEAUTH 32 TE€M, YTOOBbl PaBHOCHIBLHOCTH
HE Hapyllajach, TaK KaK IMPOBEPKY PEUIEHUS HEPABEHCTBA OCYIIECTBUTH CIOXKHO, a B psAJE
CJIy4aeB HEBO3MOKHO.

6. Tpuzonomempuuecxkue gpopmynst (25 uaca)

Panuannas mepa yria. IToBopoT Touku BOKpYT Hadana KoopAauHat. OnpeneneHue cubyca,
KOCHMHYCa M TaHI'€HCa yIJla. 3HAKH CHUHYCA, KOCHHYCAa W TaHI€HCAa. 3aBUCHUMOCTb MEXKIY
CUHYCOM, KOCHHYCOM M TaHI€HCOM OJIHOTO U TOro € yria. TpUroHOMETpUYECKHe
ToxzaecTBa. CHUHYC, KOCHHYC W TaHreHC YriaoB oc u -a. @opmynsl cinoxenus. CuHycC,
KOCHHYC W TaHreHC JBOMHOro yria. CHHYC, KOCMHYC M TaHI'€HC IOJOBUHHOIO YTJa.
@opmynbl npuBeAeHuss. Cymma U pasHOCTh CHHYCOB. CyMMa M Pa3HOCTbh KOCHUHYCOB.
IIpouzeedenue cunycos u KOCUHYCO8.

OcHoBHas 1eabp — chHOPMUPOBATH MOHATHS CHHYCA, KOCHHYCA, TAHT€HCA, KOTaHTeHCa
YuCya; HAYYUTh MPUMEHATh (OPMYJIbI TPUTOHOMETPHH JUIS BBIUMCIICHHUS 3HAUCHUN TPUTO-
HOMETpUYECKHMX (YHKIMHA W  BBIIOJHEHUS MpeoOpa3oBaHUN  TPUTOHOMETPHUCCKUX
BBIPOKCHUI; HAYYUTh PEIIaTh MPOCTEHIIIKE TPUTOHOMETPHUICCKIE ypaBHEHUs SINX = @, COSX
—anpua=1,-1,0.

PaccmarpuBas onpeneneHns CHHyca U KOCUHYCa JEUCTBUTEIBHOIO YUCIIA d, €CTECTBEHHO
pPELINTH CaMbl€ TPOCTHIE YPABHEHUS, B KOTOPBIX TPeOyeTCsl HATU YUCIIO @, €CII CUHYC WU
KOCHHYC €r0 W3BeCTeH, Hampumep ypaBHeHus Sina = 0, cos a = 1 u 1. m. [Tockonbky mist
0003HAYEHUs HEU3BECTHOIO MO TPATULUHU HCIONb3yeTcsl OyKBa X, TO 3TH YypaBHEHHS
3aMUChIBAIOT KaK 00BIYHO: SINX = 0, COSX= 1 u T. 1. Penienus 3TuX ypaBHCHUN HAXOIATCS C
IIOMOUIBIO €IMHUYHOU OKPYKHOCTH.

I[Tpu u3ydeHnu cTeneHeil yncen paccMaTpuBaInch ux ceoiictea a” 4 = 47a% aP~" = ¢”:a'.
[TonoOHbIe CBOMCTBA CIpaBeAJIUBBI U ISl CUHYCA, KOCMHYCa M TaHTE€HCa. DTHU CBOWCTBA
Ha3bIBalOT (opMmynamu clokeHus. IIpakTuueckun OHM BBIpAXKAIOT 3aBUCUMOCTb MEXKIY
KOOpJIMHATaMH CyMMBbI WJIM PA3HOCTH JIBYX uucen a u P depe3 koopauHaTel uncen a u (3.
@OopMyJIbI CIIOKEHUS TOKa3bIBAKOTCS U1 KOCMHYCAa CyMMbI WJIH Pa3HOCTH, BCE OCTaJbHBIE
(bopMyJIbI CTIOKEHUS TOTYYaAIOTCS KAK CIEACTBUSL. .

DopMyTIBl CIOKEHHSI SBISIOTCS OCHOBHBIMH (POpMyJamMH TPUTOHOMETPHH, TaK Kak BCe
ApyTrue MOXKHO TIONYYUTh KakK CIEACTBHS: (OPMYJIbI IBOWHOTO M MOJOBUHHOTO YTJIOB (IS
KJIacCCOB 0a30BOrO ypOBHS HE SBISAIOTCA 00s3aTelbHbIMHU), (OPMYJIbl TPUBEICHUS,
npeoOpa3oBaHusl CYMMbI U Pa3HOCTH B MPOU3BEACHUE. M3 (hopmyn cllodicenus 6bl800SAMCs U



Gopmynvl 3ameHbl NPOU38e0eHUsl CUHYCO8 U KOCUHYCO8 UX CYMMOLL, YmMO NPUMEHAemcs npu
peuleHuu ypagHeHull.

7. Tpuconomempuueckue ypasuenus (23 uaca)

YpaBHeHUs COSX = @, SINX= @, tgX = a. TpuroHoMeTpUYECKUE YpaBHECHHUS, CBOIAIIACCS K
anredpandeckuM. OOHopoOHble U auHelinble YpasHeHus. MeTopl 3aMeHbl HEM3BECTHOTO U
pa3lioKEeHUsT Ha  MHOXUTENU. Memoo  oyenku  jaeeoll U  Npasou  vacmei
mpuconomempuyecko2o  ypaguenus. Cucmemvl — MPUSOHOMEMPUYUECKUX  YPABHEHUII.
Tpueonomempuueckue HepageHcmaa.

OcHoBHas uenb — cPOpMUPOBATH MOHATUS APKCHUHYCA, APKKOCUHYCA, apKTaHTeHCa
4KCIia; HAYYUTh pelaTh TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI TPUTOHOMETPUUYECKHUX
YpaBHEHUH, UCMOJIb3Ys PA3JIMUHbIC TPUEMBI PEIICHUS; O3HAKOMUThH C MPUEMAaMU PEILICHUS
TPUTOHOMETPUYECKUX HEPABCHCTB.

Kak u npu pemieHun anreOpanyeckux, MOKa3aTeNbHbIX U JOTapU(PMUUYECKUX YPaBHEHUM,
pelIeHre TPUrOHOMETPUYECKUX YPAaBHEHHUI MyTEM PA3IMYHbIX IPeoOpa3oBaHUi CBOJUTCA K
pEIICHHUIO MTPOCTEHIIMX: COSX = &, SiNX= a, tgx = a.

PaccmoTpenune mpocTedmmx ypaBHEHHM HAYMHAECTCSA C YpaBHEHHs COSX = g, Tak Kak
dopmyIa ero KopHeit mporie, 4eM GopMyiia KOpHeH ypaBHEHUs SINX = a (B UX 3alUCH YacTo
UCITIOJIb3YETCsl HEOOBIUHBIN JUTS ydaluxcs ykaszaTesb 3Haka (-1)"). Pemenne 6osee CloXHBIX
TPUTOHOMETPUUECKUX  YpPaBHEHHWH,  KOIZla  BBIIOJHSIOTCS  anredpamveckue U
TPUTOHOMETPUUECKHE TPE0OPa30BaHNUsl, CBOJUTCS K PELLICHUIO IPOCTEHILINX.

PaccmarpuBarorcst crnenyromue THUIIBI TPUTOHOMETPUYECKUX YPABHEHUM: JIMHEHUHbBIC
OTHOCHTEIJIbHO SINX, COSX miu tgX; cBOASAIIMECS K KBAJAPaTHBIM M JPYTUM aJreOpandecKum
YPaBHEHHSIM  TIOCJE€  3aMEHbl  HEU3BECTHOIO;  CBOIAIIMECS K  IMPOCTEUIIUM
TPUTOHOMETPUYECKUM YPABHEHHUSIM TOCIIE PA3TI0KEHUS] HA MHOKUTEIH.

Paccmampuearomcg npocmedwue mpucoHomempudecKkue HepaeeHcmeda, Komopbole
peuaromcs ¢ NOMOULbro eOUHUYHOU OKPYIHCHOCMU.

8. /lenumocms uucen

[Tonarue nenmumocth. [[enuMocTs CyMMBI U IPOU3BEAEHUS. [[eneHne ¢ 0OCTaTKOM.
[Ipusnaku nenmumoctu. CpaBHEeHHs. PenieHrne ypaBHEHUH B LEJIbIX YHCIIAX.

OcHoBHas ICJIb - IO3HAKOMUTD ydJallIUuXCs C MCTOJaMU PCHICHUA 3a/1a4 TCOPUHU
YHuCCJi, CBA3aHHBIX C IIOHATHCM ACIIMMOCTH.

B nannol TeMe paccMaTpUBaKOTCS OCHOBHBIE CBOMCTBA JCIIMMOCTH 1EJIBIX YACET HA
HaTypaJbHbIC YKCIIA ¥ PEIIAIOTCS 3a/1a4d Ha ompeereHue GhakTa JeTMMOCTH YUCEN ¢
OIOPOM Ha 3TH CBOWMCTBA W MPU3HAKU JICIIMMOCTH.

9. Mnozounenwl. Anzeopauueckue ypasHeHus

AnreOpanveckue ypaBHeHHUsl. MHOTOUYJIEHBI OT OJHOT0 iepemMeHHoro. Cxema ['opHepa.
Muorousnien P(x) u ero kopensb. Teopema besy. Crnenctus u3z teopemsl besy.
AnreOpanyeckue ypaBHeHUs. J[eTMMOCTh ABY4YIE€HOB XM &+ am Ha X =+ a.



CumMeTpruyecKkrue MHOTOUYJIEHb. MHOTOUJIEHBI OT HECKOJIBKUX NEPEMEHHBIX. DOPMYJIbI
COKpaIIEHHOI'0 YMHOXEHHUS 171 cTapiux cteneneil. bunom Hetorona. CuctemMbl
YpPaBHEHUM.

OcHoBHas 11e71b - 0000IIUTH U CUCTEMATU3UPOBATh 3HAHUSI O MHOTOWICHAX,
W3BECTHBIC U3 OCHOBHOM IIIKOJIBI; YYUTh BBITIOJIHATH JICJICHUE MHOTOYJICHOB, BO3BEICHNC
JBYYJICHOB B HATypaJIbHYIO CTEIICHb, PEIaTh aareOpandecKue ypaBHCHUS, HMCIOIITHE
1eJIbIe KOPHH, peliaTh CUCTEMbI YPaBHEHUH, COJICPIKAIINX YPABHCHHS CTCIICHU BBIIIIC
BTOPOI; 03HAKOMHTH C PCIICHHEM YPaBHCHUM, UMCIOIIHNX PAIIMOHAIBHBIC KOPHH.

10. IToemopenue (8 uacos)

CreneHp € JEUCTBUTENBHBIM IIOKa3aTelneM. lppanuoHaJbHBIE ypaBHEHUS.
[TokazarenbpHbIe ypaBHEHHUS U HepaBeHCTBa. Jlorapudmuueckrue ypaBHEHUs U HEPaBEHCTBA.
Pemenue 3a1a4 MOBBIIIEHHON TPYIHOCTH.

OcHoBHas 1enb — 00OOIIUTh U CUCTEMATU3UPOBATh 3HAHUS [0 OCHOBHBIM TE€MaM
anreOpbl U Ha4YaJl MaTeMaTU4YecKoro aHanusa 3a 10 kmacc.

11 knacc

1. @yuxkyuu u ux zpaguxu

OnementapHbele (QyHkuuu. MHcecnenoBanwe (QYyHKUMA M TMOCTPOCHHE HX TpapUKOB
aneMeHTapHbIMU MeTonaMu. OCHOBHBIE cHOCOObI TpeoOpa3zoBanusa rpadukoB. ['paduxu
(GyHKLHIA, copepKaIMX MOIYJIH.

OcHosnas yenv: OBIAJETh METOJAMU HCCIEAOBaHUS (PYHKUUMHA M TOCTPOEHUS HX
rpaduKoB.

2. Ilpeden u nenpepvienocmov pynkyui

[lonstTue mnpegena QyHkuuu. OJHOCTOPOHHME TPENENbl, CBOMCTBA MPEIEIIOB.
HempepsiBHOCTE (QyHKIIMH B TOYKe, Ha HHTEpBaJe, Ha OTpe3ke. HempepbIBHOCTH
ayieMeHTapHbIX QyHKUMNA. Pa3peiBHbIE QyHKUMU. OCHOBHAA Yenb: YCBOUTD MOHATHUS Ipeaena
(GYHKIUHM 1 HENIPEPhIBHOCTU (DYHKIIMHU B TOUKE U HAa HHTEpBAJIE.

3.006pammnvie pynkyuu

[Tonsatue oOpatHo¥t  gyHkumu. B3aumHo  oOpatHbie  GyHKIuU.  OOpaTHBIE
TpuroHomerpuueckue GyHkuuu. OcHogHas yenvb. YCBOUTh NMOHATHE (DYHKLIMH, OOpaTHOU K
JAHHOM, ¥ HAYYUTh HAXOJUTh (PYHKIMIO, OOPATHYIO K JaHHOM.

4. IIpou3eoonasn

ITonstue npousBoanou. [IponsBonHas CyMMBbI, PasHOCTH, IMPOU3BEACHUS U YaCTHOIO
IByX (QyHkuui. HempepblBHOCTh (DYyHKIMI, HMEIOMUX NPOU3BOAHYIO, TuddepeHimal.
[IpousBoanbie dnemeHTapHbix GyHKuuid. [IponsBogHas cinoxuoit ¢yHkiuu. [IpousBogHas
oOpatHoit (QyHkumu. OcHo6Hasi yenb. HAYUYUTh HAXOAWTh NPOU3BOJHYIO JHOOOMU
AIIeMEHTapHON (YHKIIHH.

5. Ilpumenenue npou3eo0noil

Makcumym © MUHUMYM GYHKOUH. YpaBHeHHE KacarenbHOM. [IpubnmxeHHbIE
BbluncieHus. Bo3pacranue u yObiBanue ¢yHKIUH. [Ipou3BoAHBIE BBICHIMX IOPSIKOB.
Breimyknocts Tpaduka (yHKIuH. IKCTpeMyM (YHKIMH C €IUHCTBEHHOW KPUTHYECKOMN
Toukoi. 3agaun Ha MakcuMyM U MuHUMyM. lloctpoenue rpadukoB QyHKUUNA C
OPUMEHEHUEM NPOU3BOMHOU. OcHo8Has yenb: HAYYUTh NPUMEHATH IMPOU3BOAHYHO IIPHU
UCCJIeI0BAHUM (PYHKIIMI U pEelICHUU PAKTUYECKUX 3a]1a4.



6. Ilepsoobpasnan u unmezpan

[lonsitTue mnepBooOpasnoil. I[lnomans KpuBonuHeHOW Tpamenuu. OnpeneaeHHbIN
unTerpan. [lpubnmxeHHoe BBIYHCIEHUE ompesereHHoro unrerpaia. ®opmymna Herorona-
JleitOnuma. CBoiiCTBa Onpene’eHHbIX HHTErpajioB. [IpuMeHeHne onpeaeeHHbIX HHTErPaioB
B TEOMETPUYECKUX U PU3MUECKUX 3a/1auax.

7. Pagnocunbhocms ypasHeHuil u HepageHcma

PaBHOCHIIbHBIE TIpEOOpa3oBaHusl ypaBHEHUN U HepaBeHCTB. [loguepkuBaeTcsi, 4TO MpH
TaKUX MPeoOpa3oBaHUSX MHOXKECTBO KOPHEHW MpeoOpa3zoBaHHOTO ypaBHEHHUS! COBIIAJAET C
MHOECTBOM KOPHEN UCXOTHOTO YPaBHEHUS. AHAJIOTUYHO C HEPABEHCTBAMM.

OcHoséHas yenb: HAy4YUTh NPUMEHSITh PaBHOCWIbHBbIE MPeoOpa3oBaHUsI MpPU PEUICHUU
YPaBHEHHI U HEPABEHCTB.

8. Ypasuenun-cneocmeusn

[lonsiTue ypaBHEHHA-CIEACTBUA. Bo3BeneHHE ypaBHEHMSI B YETHYIO CTEIICHb.
[lorenuupoBanue norapupmuueckux ypaBHeHuil. [lpuBeneHme mOMOOHBIX YJICHOB
ypaBHeHUs1. OcBOOOXKIEHHE ypaBHEHUsSI OT 3HameHatens. [Ipumenenue norapupMuuecKux,
TPUTOHOMETPUYECKUX U Apyrux (opmyn. OcHosnas yenb: HAY4YUTh PUMEHATH
npeoOpa3oBaHus, MPUBOASIINE K YPABHEHUIO — CIIEICTBUIO.

9. Pagnocunbhocms ypasHeHuil U HEPAGEHCHE CUCHEMAM

Pemienrie ypaBHeHMiA ¢ momolieio cucteM. YpaBuenus Buma f(o(x))=f(B(x)). Pemenune
HepaBeHCTB ¢ momoinbio cucreM. HepasenctBa Buma f(a(x))>f(B(x)). Ocnosnas yenw:
HAy4UTh IPUMEHATH NIEPEX0]] OT YpaBHEHUs (MJIM HEPABEHCTBA) K PaBHOCUIIbHOM CHCTEME.

10. Pagnocunvnocmo ypagHeHuil HA MHO}CECM 8AX

Bo3Benenue ypaBHEHHsI B UYETHYIO CTENECHb. YMHOXEHUE YpaBHEHHUS Ha (DYHKIIMIO.
JlorapupmMupoBanue M MNOTEHUUPOBAHUE YpPABHEHUM, MPUBEAECHUE TMOJOOHBIX YJIEHOB,
MPUMEHEHUE HEKOTOphIX ¢opmyn. OcHogHasi yenb: HAYYUTh NPUMEHSTh MEPEXo] K
YpaBHEHUIO, PABHOCHIIBHOMY Ha HEKOTOPOM MHOKECTBE UCXOJHOMY YPaBHEHHUIO.

11. PagnocunvHocmo HEpaAgeHCcme HA MHOMICECMBAX

Bo3BeneHnue HepaBEHCTBA B YETHYIO CTENIEHb U YMHOXEHHE HEPABEHCTBA Ha (PYHKIUIO,
NOTEHLUUPOBAHUE JIOTapU(PMHUUECKUX HEPaBEHCTB, MPHUBEICHUE MOJOOHBIX YJICHOB,
NpUMEHEHHE HEKOTOpbIX ¢opmyn. Hectporue HepaBeHcTBa. OcHoGHas yenb: HAYUYUTH
IIPUMEHSATH MIEPEX0]] K HEPABEHCTBY, PABHOCUIIBHOMY Ha HEKOTOPOM MHOXECTBE UCXOJIHOMY
HEPaBEHCTBY.

12. Memoo npomesrcymkoe 0111 ypagHeHUil U HEPABEHCME

VYpaBHEHUsST M HEpPaBEHCTBA C MOAYISIMU. MeToJ MHTEPBAJIOB I HENPEPBIBHBIX
bynkumii. OcHo6Has yenvb. HAYYUT pEIIaTh YPAaBHEHHMS U HEPABEHCTBA C MOAYJSIMU M
MPUMEHSATh METO/I UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB.

13. Hcnonv3osanue ceoiicme )yHKuuil npu peuwieHuu ypasHeHuil U HepageHcme

Hcnonbs3oBanne oOsacTel CyliecTBOBaHUS, HEOTPUUATEIBHOCTH, OTPAHUYEHHOCTH,
MOHOTOHHOCTH M 3KCTPEMYMOB (PYHKIMH, CBOMCTB CHHYCa M KOCHUHYCAa MpHU pEUICHUU
ypaBHEHUN W HepaBeHCTB. OCHO6HAs yelb: HAYYUTh NPUMEHSATh CBOMCTBA (PYHKUMU MPU
pElIeHNN YPaBHEHUI U HEPABEHCTB.

14. Cucmemul ypaenenuii ¢ HeCKOJIbKUMU HEU3BECHIHBIMU

PaBHocuibHOCTE  cucteM. Cucrema-cienacrBue. MeTon  3aMEHbl  HEM3BECTHBIX.
PaccyxneHus ¢ YHCIOBBIMY 3HAYEHUSIMHU [IPU PELICHUN CUCTEM ypaBHEHUN. OcHo6Has yenb:
OCBOUTH pa3Hble CLIOCOOBI PELICHHs CUCTEM YpaBHEHUHN C HECKOIbKUMU HEM3BECTHBIMU.

15. ¥pasnenusn, nepagencmea u cucmemul ¢ napamempamu

16. [ToBTOpEeHue Kypca anredpbl ¥ Hayaja MaTeMaTuieckoro aHanu3sa 3a 10-11 kiaccel



Konmponwvnvie pabomor

10 kace
Kontponbsnas padota Nel «Crenensp ¢ IeHCTBUTEILHBIM TTOKA3aTEIEM)
KontponbHas padota Ne2 «CreneHHast pyHKIUD.
KontponbHas padota Ne3 «IlokazarenbHast QyHKITUS»
KontponbHas padora Ned «Jlorapudpmuyeckas QyHKIIS»
KontponbHas padota Ne5 « Tpuronomerpuyeckue Gopmybn
KontponbHas padota Ne6 « TpuroHoMeTpuyecKue ypaBHEHUD)
Hrorosast KOHTpoOJIbHAS paboTa

11 Kiacc

Kontponbnas padota Ne 1 «BBOAHBIN# MOHUTOPUHTY

Kontponbhas padota Nel «CreneHs ¢ 1eHCTBUTENIBHBIM I1OKA3aTEIEM»
Kontponbshas padota Ne2 «CrenenHast yHKIUSD.

KontponbsHas padora Ne3 «llokazarenbHas QyHKIIUA»

Kontponbshas padora Ned «Jlorapudmuueckas GyHKIM»
Kontponbshas padora Ne5 « Tpuronomerpuyueckue Gopmyibn
KonTtponbsHas padora Ne6 « TpuroHomeTpuyeckue ypaBHEHUS»
HTorosas KOHTpoJIbHAs paboTa

Kpurtepuu onieHUBaHNsI KOHTPOJBbHBIX H CAMOCTOATEJIBHBIX PA00T 00y4Yaromuxcst
Ommemka «5» CTaBUTCS, €CJIN:

» paboTa BBINOJHEHA TTOJHOCTHIO;

» B JIOTUYECKUX PACCYKICHUAX U 0OOCHOBAHHUH PEIICHHUS HET MPoOEIOB U OMINOOK;

» B pEIIEHWU HET MaTeMaTHYeCKUX OIIMOOK (BO3MOKHA OJIHA HETOYHOCTb, OITHCKA,
KOTOpasi HE SBJSETCS CIEACTBUEM HE3HaHUs WIM HENOHWMaHUs Y4eOHOro
Marepuana).

Ommemka «4» CTaBUTCA B CICAYIOIIMNX CITy4asiX:

» paboTa BBHIMOIHEHA TIOJHOCTHI0, HO 0OOCHOBAHUS IIIarOB PEIICHUSI HETOCTATOUHBI
(eciu ymeHHE OOOCHOBBIBATh PACCYKIEHUS HE ABIISJIOCH CHELMATBHBIM 00BEKTOM
MIPOBEPKH);

» NOMYIICHBI OJTHA OIIMOKA WJIM €CTh JBa — TPH HEA0YETa B BBIKJIA/IKAX, PHCYHKAX,
yeprexax WM rpadukax (ecim 3TH BHIbI padOT HE SBISUIMCH CleHHaIbHBIM
00BEKTOM MTPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

» JoIyiieHo 0oJiee 0THOM OMMOKK Wi O0JIee TBYX — TPEX HEJOUETOB B BBIKJIAIKAX,
yepTekax uiM rpadukax, Ho oOydaronuiicss 0baagaeT 00s13aTeIbHBIMA YMEHUSMU
10 IIPOBEPSEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIN:



» JOTMYIIEHbl CYIIECTBEHHBIC OIMMOKM, TIOKAa3aBIIMe, 4YTO OOyYaromIuiics He
oOranaer 00s3aTeIbHBIMA YMEHUSMH 110 JAHHOW TEME B TIOJTHON Mepe.

Kpumepuu ouyenusanua mecmogvix padom odyuarowuxcs
Ommemka «5» craButcs, eciau BoinodHeHo 91-100% paboThi.
Ommemka «4» CTaBUTCS, €CIU BBINOJIHEHO 75-90% paboThI.
Ommemka «3» CTaBUTCS, €CIU BbINOJIHEHO 50-74% paboThI.
Ommemka «2» cTaBUTCS, €ciy BbINOJHEHO 20-49% paboThI.
Kpumepuu oyenuganusn ycmuslx omeemos 00yuaroujuxcs
Ommemxa «5» CTaBUTCS, €CIU YUEHUK:

» TIOJIHO PAcKpbUI coepXaHHe Marepuaia B o0beMe, MPEAyCMOTPEHHOM
MPOTPaMMOi ¥ Y4EOHUKOM;

» U3JIOKWJ MaTepuall TPAMOTHBIM SI3bIKOM, TOYHO HCIIOJIb3YsS MaTEeMaTHYECKYIO
TEPMUHOJIOTHIO u CUMBOJIHKY, B OTIpeICTICHHON JIOTUYECKON
[IOCJIEOBATENBHOCTH;

» TIPaBUJIBHO BBIMOJIHII PUCYHKH, YEPTEIKHU, TpadUKH, COMTyTCTBYIOIIUE OTBETY;

» TOKa3aJl yMEHWE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH  MPUMEpPaMH,
IPUMEHSTh €€ B HOBOW CUTYallMH MPH BBIMIOJHEHUHN IPAKTUYECKOTO 3a1aHUS;

» TPOJCMOHCTPHPOBAI 3HAHUE TCOPUU PAHEEC HM3YUYEHHBIX COIMYTCTBYIOIIMX TEM,
cOPMUPOBAHHOCT U YCTOMYMBOCTb HCIIOJIB3YEMBIX IpPU OTBETE yYMEHHHA U
HaBBIKOB;

» OTBEYaJl CaMOCTOSITENIbHO, 0€3 HAaBOAAIIUX BOIIPOCOB YUHUTEIIS;

» BO3MOXXHBI OJTHA — JIBE HETOYHOCTH MPHU OCBEIIEHHUE BTOPOCTEIIEHHBIX BOMPOCOB
WJIM B BBIKJIQJIKAX, KOTOPHIE YUEHUK JIETKO UCIIPABUII ITOCIIE 3aMEYaHUsl YUUTENS.

Ommemka «4» CTaBUTCS, €CITU OTBET YAOBJIETBOPSIET B OCHOBHOM TPEOOBAHMIM Ha
OLIEHKY «5», HO ITPX 3TOM UMEET OJAUH U3 HENOCTATKOB:

» B U3JI0KEHUH JIOMYIICHBI HEOOIbIINE MPOOENbl, He MCKA3HUBIIEe MAaTEMAaTHYECKOE
COZIEp’KaHHE OTBETA;

» JOMYIIEHBI OIMH — JIBa HEJI0UeTa MPU OCBEIIEHUH OCHOBHOTO COZEpKaHHs OTBETa,
WCIIPABJICHHBIE MOCJIC 3aMEYaHUsl YUUTEIS;

» JomylieHel omuOka wiM Oojee JAByX HEIOUYETOB IIPU  OCBEILECHUH
BTOPOCTEINIEHHBIX BOIPOCOB WJIM B BBIKIAJKaX, JEIKO HCIPABICHHBIE I10CIIE
3aMEYaHus YYUTEIS.

Ommemka «3» CTaBUTCS B CIEIYIOIIUX CIydasx:

» HEMOJHO  PAacKphITO  COJAEp)KaHME  Marepuana  (CoAep)KaHHE  HM3JI0KEHO
¢dbparMeHTapHO, HE BCErJa IMOCJIEAOBATENIbHO), HO TOKa3aHO O0Iee MOHMMaHUE
BONIPOCa © TPOJIEMOHCTPUPOBAHBI YMEHHUSA, JIOCTATOYHBIE JUIsI yYCBOCHUS
mporpaMMHOTO Matepuana (ompeneneHbl «TpeGoBaHUMAMH K MaTeMaTHYeCKOU
MOATOTOBKE yUaIIUXCs» B HACTOAIIEH TPOrpaMMe 10 MaTeMAaTHKE);

» WMEJHCh 3aTPYJHEHUS WU JTOTYIICHBI OIMIMOKHM B ONMPEACIICHUN MaTeMaTHIeCKOM
TEPMHUHOJIOTHH, YEpPTek,aX, BBIKIAJKAX, WCIPABIECHHBIE TIOCIE€ HECKOJIbKHUX
HABOJAIIUX BOIIPOCOB YUHUTETIS;

» yUYEHUK HE CIpaBWICA C TNPUMEHEHHEM TEOpPUHM B HOBOW CHTYyallMdl TIpH
BBINIOJIHEHUM MPAKTUYECKOTO 3aJIaHWs, HO BBIMOJIHWI 3a/laHusl 00s3aTENbHOIO



YPOBHSI CJIOKHOCTH IO IaHHOHM TEME;
» TpHU TOCTATOYHOM 3HAHHUU TEOPETHYECKOr0 MaTepHalia BbISIBICHA HEJOCTaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIECAYIOIINX CIydasx:

* HE PacKphITO OCHOBHOE COJIepKaHHe yueOHOT0 MaTepuana;
* O00HapyXEHO HE3HAHWE YYEHUKOM Ooiblieil wnu Haubojee BaXHOM dYacTu
y4eOHOro MaTepHana;

JOMYIIEHbl OIMMOKA B ONPEACICHUM TOHATUH, TPH HUCHOJIb30BaHUU
MaTEeMaTHYeCKONH TEPMHUHOJOTUH, B pHCYHKax, dYeprexax WIM Trpadukax, B
BBIKJIQ/IKAX, KOTOPBIE HE HCIPABJIEHBI IOCJIE HECKOJBKUX HABOMSIIMX BOIPOCOB
YUUTENS.






