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JIMYHOCTHBIE, METAINIPEJIMETHBIE U TIPEIMETHBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA

7 KJIace
[Iporpamma  oOecreunBaeT  JOCTHDKCHHS — CICAYIONIUX  PE3YyJIbTaTOB  OCBOCHHUS
00pa3zoBaTeILHON MPOTPAaMMbI OCHOBHOT'O OOIIIETO 00pa30BaHUsA:

JUUYHOCMHbLE:

dbopMupoBaHHEe OTBETCTBEHHOTO OTHOIICHHUS] K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00y4JarIuXcsl K CaMOPa3BUTHUIO M CaMOOOPa30BaHHIO HA OCHOBE MOTHBAIIMU K 00YUYEHUIO U
MO3HAHUIO, BBIOOPY JalbHEWIero oopa3oBaHus Ha 0a3e OpUEHTUPOBKU B Mupe npodeccuii
U NpOoPEeCcCHOHANBHBIX NPEANOYTEHUH, OCO3HAaHHOMY MOCTPOEHUIO WHAMBHUAYAIbHOU
00pa3oBaTeIbHON TPACKTOPUH C YUYETOM YCTOMYUBBIX MTO3HABATEILHBIX HHTEPECOB;
dbopMupoBaHHE 1IETOCTHOTO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

dbopMUpoBaHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH M OOILLEHUU U COTPYJHUYECTBE CO
CBEPCTHUKAMH, CTApUIMMU M MIQAIMIMMH B 0Opa30BaTENIbHOW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIIeA0BATENBCKOM, TBOPUECKON U APYTUX BUJAX JIEATEIbHOCTH;

YMEHHUE SICHO, TOYHO, IPAMOTHO H3JlaraTh CBOM MBICIM B YCTHOM M NMUCBMEHHOW pedw,
MOHUMATh CMBICI TIOCTABJICHHOM 3aJauM, BBICTpPAWBaTh AapPryMEHTAlUI0, MPUBOJUTH
MpUMEPBI U KOHTPIIPUMEPHI;

KPUTHYHOCThH MBIIIJICHUS, yMEHHE PACIIO3HABATh JJOTHYECKH HEKOPPEKTHbIE BHICKA3bIBAHMUS,
OTJINYATh TUTIOTE3Y OT (PaKTa;

KpEaTUBHOCTb MBIIIJIECHUS, WHHUIMATHBY, HAXOAYMBOCTb, AKTMBHOCTb IIPU PEIIECHUU
reOMEeTPUYECKHX 33]1a4;

yYMEHHE KOHTPOJIUPOBATH MPOLIECC U Pe3yNbTaT yueOHOH MaTeMaTHYeCKON AeATeIbHOCTH;
CHOCOOHOCTh K HSMOLIMOHAIBHOMY BOCHPHATHIO MaTeMaTHMYeCKUX OOBEKTOB, 3ajad,
pelLIeHUH, PacCyXICHUI;

Memanpeomemuwle:

pe2yiAmueHble YHUBepCalblble V4eOHble 0etUcmeusl:

YMEHHE CaMOCTOSITENIbHO IUIAaHUPOBAaTh aJlbTEPHATUBHBIE NYTH JOCTHXKEHUS IENeH,
OCO3HAHHO BbIOMpaTh Haubonee Hh(PEeKTUBHBIE CHOCOOBI pPEIICHUS YYEOHBIX W
NO3HABaTEIbHBIX 3a7a4;

YMEHHE OCYLIECTBIISATH KOHTPOJIb IO pe3ylbTaTy M CHocoOy JeWCTBUS Ha YpOBHE
MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI,

yMEHHE aJIeKBaTHO OLICHUBATh MPABUIBHOCTh WU OLUIMOOYHOCTH BBHINOJHEHUS y4eOHOU
3a/1ayM, ee 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €€ PEILICHUS;
NOHMMAaHHWE CYIIHOCTH aNrOPUTMHYECKMX NpPEANNUCAaHUd M YyMEHUE JIelCTBOBaTh B
COOTBETCTBUH C IPEJIIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTAaBUTh II€JIM, BRIOMPATh W CO3/4aBaTh aJTOPUTMBI IS PEIICHUs
y4eOHBIX MaTEMaTUUYECKUX MPOOIIEM;



YMCHHUC IINIAHUPOBATL U OCYHICCTBIIATH ACATCIIBHOCTL, HAIIPABJIICHHYIO Ha PCHICHHUC 3ala4
HCCICAOBATCIILCKOI'O XapaKkTepa,
no3HAaeAanielibHbvle YHUEEPCAbHblE V‘t€6Hbl€ Oeticmeust.

OCO3HAaHHOE BIJIAJICHHE JIOTMUYECKUMHU JEHCTBUSIMHU OIPECIICHUS MOHATHH, 0000IIeHus,
YCTQHOBJIEHUS aHAJIOTUM, KJIAacCU(UKAMU HAa OCHOBE CaMOCTOSITEIBHOTO BbIOOpA
OCHOBAHUI U KPUTEPUEB, YCTAHOBJIEHUS POJAOBUAOBBIX CBA3EH;

YMEHHE  yCTaHAaBIMBATH  IPUYUHHO-CIEICTBEHHBIE  CBSI3M, CTPOUTH  JIOTHYECKOE
paccy/ieHue, yMo3aKitoueHue (MHAYKTUBHOE, JeTyKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBI;
YMEHHE CO3/1aBaTh, MPUMEHSATh U INPEOOpa3OBbIBaTh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA,
MOJIEJIA ¥ CXEMBI JJIs PEeLIeHHs] yUeOHbIX U IO3HABATEIbHBIX 3a/1a4;

dopMUpoBaHME U pa3BUTHE Y4eOHOM U OOIIENONb30BATEIBCKOM KOMIIETEHTHOCTH B
0o0JacT MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (MKT-
KOMITIETEHTHOCTH);

(dopMHUpoBaHKE MEPBOHAYATIBHBIX MPEACTaBICHUNA 00 UAESIX U O METOJaX MAaTEMAaTHKH Kak
YHUBEPCAJIBHOM SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOAEINPOBAHMS SIBICHUH U ITPOLIECCOB;
yYMEHHE BUAETh MaTEMaTUYECKYyIO 3a/ladyy B KOHTEKCTE MPOOJIEMHOHN CHUTyallud B APYTUX
JUCLHUIUINHAX, B OKPYKAKOLIEH )KU3HH;

YMEHHE HAaXOJIUTh B PA3IUYHBIX MCTOYHUKAX MHPOPMALUIO, HEOOXOAUMYIO JUISl PEIICHUs
MaTeMaTHYECKUX MPoOJieM, U MPEJCTABIATh €€ B MOHATHON (opMe; MPUHUMATh pEIICHHE B
YCIIOBHSIX HETIOJIHOM U N30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(POPMALINH;

yYMEHHE NOHMMAaTh M HCIIOJIb30BaTh MaT€MaTHYECKHE CPEJICTBA HAIVISIIHOCTU (PUCYHKH,
4epTEekKH, CXEMBI U Ap.) I WUIIOCTPALlUU, HHTEPIPETAlNU, apTyMEHTALNH;

YMEHHME BBIIBUTATh TMIOTE3bl MPU PEIIEHUU y4eOHBIX 3a]a4 M MOHUMATh HEOOXOAMMOCTh
UX MPOBEPKHU;

yMEHHE TMPUMEHATh WHAYKTHBHBIE U JIEAyKTUBHBIE CIOCOOBI pacCyKIeHUH, BHUJIETb
pa3IM4YHbIC CTPATETUU PELICHUS 3a/1a4;

KOMMYHUKAMUGHblEe YHUBEPCAbHbIE YYeOHble 0elicmEUs.

YMEHHE OpPraHW30BBIBATH Y4E€OHOE COTPYIHHYECTBO W COBMECTHYIO JESTEIBHOCTH C
YUUTEIIEM W CBEPCTHUKAMHU: OMPEACNATh IENH, pPAacIpeneisaT (QYHKIUH W PONH
Y4aCTHUKOB, 001IIE CTIOCOOBI PabOTHI;

yMeHHe paboTaTh B TpyIIe: HaXOAWTh OOIee pelieHHe W pa3pemaTh KOH(IUKTHI Ha
OCHOBE COTJIAaCOBAaHUS MO3HUIMHA U ydeTa HHTEPECOB;

CIIyIIaTh MapTHEpPa;

bopMyIHpOBaTh, APTYMEHTUPOBATH M OTCTaNBaTh CBOE MHEHHCE;

npeomemmnule:

Pacmmpenue ombiTa caMOCTOSITEIbHOW MAaTEMATHUYECKOW NESITEIBHOCTH MO IOJYYEHUIO
HOBOTO 3HaHMs, €ro MpeoOpa3oBaHUIO U TPUMEHEHUIO JJis pEIICHHs Yy4eOHO-
MO3HABATENBHBIX U YUeOHO-TIPAKTUUECKHUX 3a/aY;

OBnagenue 06a30BbIM TMOHATHUMHBIM amnmapaToM IO OCHOBHBIM pa3jieliaM COJIepKaHUS;
npecTaBIeHue 00 OCHOBHBIX U3Y4aeMbIX MOHATUSAX (YHUCTIO, CTENIEHb, YpaBHEHHUE, CHUCTEMa
YpaBHEHHI, HEPAaBEHCTBO, CHCTEMa HEPABEHCTB, IpaduK, MPOMOPIHUSA) KaK BaKHEHIINX
MaTeMaTUYECKUX MOJIEIIAX, TO3BOJISIONIMX ONMUCHIBATh U U3Y4YaTh peaJIbHBIE ITPOLIECCHI U;



YMmenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATH, U3BJIEKaTh HEOOXOAUMYIO
MH(OPMALINIO), TOYHO ¥ TPAMOTHO BBIpaXXKaTh CBOM MBICJIM B YCTHOM U MUCHbMEHHOW pEYH C
IIPUMEHEHUEM MaTEMaTHYE€CKOM TEPMHUHOJIOTMM W CHMBOJIMUKH, UCIIOIb30BATh PA3IMYHbBIC
A3bIKM ~ MAaT€MaTUK{, [POBOAMTH  Kiaccu(UKALMK,  JIOTHYECKHE  OOOCHOBaHMI,
JI0Ka3aTeJIbCTBA MATEMAaTUYECKHUX;

OBnazeHNe HaBBIKAMM YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIBHBIX BBIYMCICHUIN

YMEHHE IPUMEHATb HU3YYCHHBIE IOHATHS, PE3yJbTaThl, METOABI JUIsl PEIICHHs 3a1ad
IIPAKTUYECKOr0 XapakKTepa M 3a4ad M3 CMEXHBIX JUCLUILIMH C HMCIOJIB30BAHHUEM IIPH
HEOOXOJIMMOCTH CIIPAaBOYHbIE MAaTEPUAJIbl U TEXHUUECKHUE CPEICTBA.

[Tpouiecc oOyueHuss mMaTeMaTHKE HampaBieH Ha (OPMHUPOBAHUE Y YYAIIUXCS MPUEMOB
YMCTBEHHOM JIEATEIbHOCTU: aHAJIU3a U CUHTE3a, CPAaBHEHUS, KllacCU(PUKAIINK, 0000IIeHHS 1
abcTtparupoBaHus. B 0CHOBY cocTaBieHuUs! yueOHBIX 3aJaHUI MOJOXKEHBI UJIEW U3MEHEHUS,
COOTBETCTBUS, MpaBUiia U 3aBUCUMOCTH. C MCUXOJIOrO-METOJ0JOTHYECKON TOYKH 3PEHHS
OHM TIO3BOJISIIOT OPraHH30BaTh OOy4YEHUE C OMOPOM Ha OMBIT MIKOJIHLHUKOB OCHOBHOTO
3BEHa, Ha WX MPEIMETHO-IEHCTBEHHOE M HATJISTHO-00pa3HOe MBIIIICHUE. DTH UACHU JAI0T
BO3MO>KHOCTb IMOCTETIEHHO BBOAUTH JACTEH B MUP TEOPETUUCCKUX 3HAHUN U CIIOCOOCTBOBATH
TEM CaMbIM Pa3BUTHIO KaK SMIUPUYECKOrO, TaK U TEOPETHYECKOro MbIIuIeHUsA. C TOUKHU
3peHusi o0pa30BaHUsl BBIIICYKAa3aHHBIE WJIEU SIBISIOTCS OCHOBOM MMl JaJIbHEWIIEro
U3Y4YEHUs 3aKOHOMEPHOCTEM W 3aBUCUMOCTEH OKpYXAIOIIEro MHpPa B HMX Pa3IUYHBIX
UHTEPIPETAIUIX

9 ki1acc

Jluunocmmuvie pezyromamoi:

¢ OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa3oBaHUIO HA OCHOBE MOTHUBAIIMU K OOYUYECHHIO U MTO3HAHUIO, OCO3HAHHOMY BEIOOPY U
MOCTPOCHHUIO  JajbHEHIIeH WHAMBUAYaTbHOW TpaekTOpuu oOpa3oBaHUs Ha 0Oasze
OPUCHTHPOBKHM B MHpe Tmpodeccuii W NpoPecCHOHANBHBIX MPEANOYTEHUH, C Yy4ETOM
YCTOMYMBBIX TO3HABaTEIbHBIX HMHTEPECOB, a TakKe€ Ha OCHOBE (POPMHUPOBAHUS
YBaXKHUTEIBHOIO OTHOLLICHUS K TPYY.

e DOpMUPOBAHUE LEIOCTHOIO MHMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKHU.
e OCcBOCHHE COITMAIBHBIX HOPM, MPABUJI MIOBEJICHUS, Posiei u GopM colmanbHON KU3HU.

¢ Pa3zBuTie MOPAJIHLHOIO CO3HAHMS U KOMIETEHTHOCTH B PELICHUH MOPAJIbHBIX MTPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (HhOPMHpPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MIOBEJICHUsI, OCO3HAHHOT'O U OTBETCTBEHHOI'O OTHOIIEHNS K HDABCTBEHHBIM IIOCTYIIKAM.

e DopmMupoBaHre KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHUH U COTPYIHUYECTBE.

e DopMupoBaHue CIOCOOHOCTH K HSMOIMOHAIBHOMY BOCHPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aja4, PEIICHUHN, pacCyXICHUN

Memanpeomemnvie pe3ynrbmamul 00y4eHUs

Pezynamuenvie YY/I

® OIpenensiTh COOCTBEHHbIE MPOOJIEMBbl W MPUYMHBI MX BO3HUKHOBEHHS HpU padoTe C
MaTeMaTUYECKUMHU O0BEKTAMU;

e (dopMynHpoBaTh COOCTBEHHBIE BEPCUU WM TNPUMEHATH YK€ H3BECTHbIE (OPMBI U
METOJIbl PEIICHUsI MaTeMaTHUECKON pobaemMbl, (pOpPMyYIHPOBATH MPEANIOIOKEHUS U CTPOUTD



TUTOTE3bl OTHOCUTEIHPHO PacCMaTPpUBAEMOI0 OOBEKTa M MPEABOCXUIIATH PE3YJIbTAThI CBOCH
y4eOHO-TI03HABATEIHFHOM IeITCIIBHOCTH;

® OMNpENeNATh MYTH AOCTHKEHHUSI 1IeJIeM M B3BEIIMBATh  BO3MOXKHOCTH pPa3pelICHUs
OMpENIETICHHBIX Y4eOHO-TIO3HABATEIbHBIX 3a7ad B COOTBETCTBUU C OIpPEACICHHBIMU
KPUTEPUSAMHU U 331a4aAMU;

® BLICTpauBaTh COOCTBEHHOE 00Opa3oBaTEbHOE MOAIPOCTPAHCTBO ISl Pa3pelICHUs
ONpEEIICHHOI0 Kpyra 3ajad, ONpeaesiaTh U HAXOAUTh YCIOBUS IS pealu3aluyd UJIeu u
MJ1aHOB (caMoO00y4eHHe);

® CaMOCTOSITEJIbHO  BBIOMpATh  CpeAM  NPEAJIOKEHHBIX  pecypcoB  Haumboliee
s eKTUBHBIC U 3HAYMMBIC TIPU PAOOTE C OMPEACICHHOM MaTeMaTHIECKONH MOJICIIBIO;

® yMETh COCTaBJATH IUIAH Pa3pelICHUs OMPEACICHHOIO0 Kpyra 3ajad, HCIOJIb3Ys
pa3IMYHBIE CXEMBbI, PECYpPChl MOCTPOEHUS AUArpamMM, MEHTAJIbHBIX KapT, MO3BOJISIOIIMX
MIPOU3BECTH JIOTUKO - CTPYKTYPHBIA aHAJIU3 3aJa4U;

® yMETh IUIAHUPOBATH CBOM 00pa30BaTEIbHBIN MapHIpyT, KOPPEKTUPOBATH U BHOCUTH
ompeelieHHbIE M3MEHEHHS, Ka4eCTBEHHO BJIMSIONIME HAa KOHEUYHBIH MPOAYKT Y4eOHO-
MO3HaBaTEILHOM JESITEeIbHOCTH,

® YyMEHHME KAaYECTBEHHO COOTHOCHUTh CBOM JCHUCTBUSA C NPEABKYIIAEMBIM HTOTOM
y4eOHO-TI03HABATEIHLHOM ACSITEIHLHOCTH MOCPECTBOM KOHTPOJIS M TUTAHUPOBAHUS y4€OHOTO
MpoIecca B COOTBETCTBUHU C U3MEHSIOIMIUMUCS CUTYallUSIMUA U IPUMEHSIEMBIMH CPEJICTBAMU
1 (hopMaMu OpraHU3alliid COTPYIHUYECTBA, a TAKKE HHAUBUIYyAIHHON pabOTHl HA YPOKE;

e yMEHHE OTOMpaTh  COOTBETCTBYIOIIME  CpPEACTBA  pealu3allid  PEelICHUS
MaTeMaTHYEeCKUX 3a7ad, MoJ0MpaTh HMHCTPYMEHTHI ISl OLICHHBAHHUS CBOCH TPAaeKTOPHUH B
paboTe ¢ MaTeMaTHYCCKUMHM IMMOHATHUAMHU U MOJCIISIMU;

Hlo3nasamenvuvie YY/[

® yMEHHME ONpEAEsATh OCHOBOMNOJIATAIONIEE TMOHATHE W MPOU3BOJUTH JIOTUKO-
CTPYKTYPHBIA aHalIW3, OIPEIENSITh OCHOBHBIE NPU3HAKA M CBOWCTBA C ITOMOIIBIO
COOTBETCTBYIOIIUX CPEJICTB U HHCTPYMEHTOB;

® yMEHHE MPOBOAUTH KIaCCH(PUKAINIO OOBEKTOB Ha OCHOBE KPUTEPHEB, BBIICIATH
OCHOBHOE€ Ha ()OHE BTOPOCTEIICHHBIX JaHHBIX;

® yMEHHE TMPOBOJUTH JIOTUUECKOE PACCYXKJIEHHWE B HaMpaBICHUM OT OOIIUX
3aKOHOMEPHOCTEN M3y4aeMOM 3a/1a4M 10 YACTHBIX PACCMOTPEHUM;

® YMEHHE CTPOUTH JIOTUYECKHE PACCYX JICHUS HA OCHOBE CHUCTEMHBIX CpPaBHECHUH
OCHOBHBIX KOMIIOHEHTOB HM3Y4a€MOI0 MAaT€MaTUYECKOTO pasjena WM MOJIEIH, MOHSATHS
WJIA KJIACCOB, BBIAEISASI ONPECICHHBIC CYIIECTBEHHBIE TPU3HAKHA WU KPUTECPUH;

® YMEHHWE BBIABJIATh, CTPOUTH 3aKOHOMEPHOCTb,  CBA3HOCTb, JIOTUYHOCTH
COOTBETCTBYIOIINX IIETIOYEK PACCYKICHUH TpH padoTe ¢ MaTeMaTHYECKUMH 3aJadaMu,
yMETh TMOJAPOOHO W CXKAaTO MPEACTAaBIATh JE€TaTU3allMi0 OCHOBHBIX KOMIIOHEHTOB TIpH
JI0Ka3aTeJIbCTBE MOHITUM U COOTHOIIICHUI HA MAaTE€MAaTHYECKOM SI3BIKE;

® YMEHHME OPraHU30BBIBATH MOUCK W BBIABIATH MPUYMHBI BO3HUKAIOIIMX IPOLIECCOB,
SBIICHU, HamOojee BEPOATHbIE (AKTOPHI, MO KOTOPHIM MAaTEMaTUYECKUE MOJACIU U
00OBEKThI BEAYT ceOsi MO OMpeaeJCHHBIM JIOTUYECKHMM 3aKOHaM, YMETh MPHUBOJIUTH
MIPUYMHHO-CJIC/ICTBEHHBIN aHAIU3 NOHATUN, CYKJICHUN U MaTEMaTUYECKUX 3aKOHOB;

®yYMCHHE CTPOUTHh MATEMATHYECKYH) MOJENb IPH 33JaHHOM YCIOBUH, O0JIagaroniei
OTpEe/IeTICHHBIMI XapaKTEePUCTUKAMH OOBEKTa MPU HAIMYUU OMPEICTICHHBIX KOMIIOHEHTOB
bopMHUpYIOIIETOCs TPEANONAraeMOTO MOHATUS WX SBJICHHUS;



®yMEHUE  NEPEBOAUTh  TEKCTOBYKD  CTPYKTYPHO-CMBICIOBYHO  COCTAaBIISIFOLIYIO
MaTEeMaTH4YECKOW 3aJayd  Ha S3bIK TIpaUuecKkoro OTOOpaK€HUs - COCTaBIICHUS
MaTeMaTHYECKON MOJIENINA, COXPAHAIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yMEHHUE 3a]1aBaTh IUIaH PEIICHUS MaTEMaTUYECKOW 3a/laud, peajin30BBbIBATh AJITOPUTM
JEHCTBUH KaK MMOIIAaroBOi MHCTPYKLMU JJIsl pa3pelieHns yueOHO-TI03HaBaTEIbHOM 3a1a4H;

® YMEHHE CTPOUTH JOKA3aTEIbCTBO METOAOM OT POTHBHOTO;

eyMeHUE paboTaTb ¢ NTPOOJEMHOM CHUTyallued, OCYIIECTBISATh O0O0pa30oBaTEIbHBIN
IpOLECC TMOCPEJICTBOM IMOMCKAa METOJOB M CIIOCOOOB pa3pellieHus 3aJadd, OIpenessiTh
IPaHHULIBI CBOETO 00pa30BaTEbHOTO IPOCTPAHCTBA;

®yMEThb OpPHEHTHUPOBATHCS B TEKCTE, BBIABIATH TIJIABHOE YCIOBUE 33Jaud U
YCTaHABJIMBATH COOTHOLIEHUE PACCMAaTPUBAEMBIX OOBEKTOB;

®yMEHHE IMEPEBOAUTh, WHTEPIPETUPOBATH TEKCT B UHBIE (OPMBI TPEICTABICHUS
MH(OPMALIUU: CXEMBI, TUarpaMMbl, rpagruecKoe MpeICcTaBlIeHuE JaHHBIX;

Kommynuxamuenwvie YY/[

eyMeHHE paboTaTh B KOMaHjae, (OpMHpPOBAHME HABBIKOB COTPYAHMYECTBA U y4eOHOTO
B3aMMO/ICHCTBUS B YCIOBUAX KOMaHAHOW UTPHI HIIK HHOU (POPMBI B3aUMOICHCTBHS,

e yMEHHE pacIpelessaTh POIM U 33/ladyd B paMKax 3aHsATHS, GOPMUPYS TaKKe HaBBIKH
OpraHU3aTOPCKOI0 XapaKTepa;

®yMEHHME OLICHWBATh IPABHIBHOCTH COOCTBEHHBIX ACHCTBHI, a Takke IesTEIbHOCTH
JIPYTUX YYaCTHUKOB KOMaH/IbI;

® KOPPEKTHO, B paMKax 3a/lad KOMMYHHUKallud, GOpMyIupoBaTh U OTCTAaWBATh B3IJISAIIBI,
apryMEeHTHPOBATh JOBOJIbI, BBIBOJIbI, a TAKXKE BBIJIBUTaTh KOHTAPIYMEHThI, HEOOXOANMbBIE
JUISI BBISIBIIGHUSL CUTYAllMM YCIIEXa B PEIIEHUH TOM WJIM MHOM MaTeMaTU4YecKO# 3a7auu;

®yMEHHME TMOJb30BAThCSA MaTEeMaTHYECKUMHM TEPMUHAMU JUISl pElIeHHus Yy4eOHO-
NIO3HABATENIbHBIX 33/a4, a4 TAKKE CTPOUTh COOTBETCTBYIOIIME PEUYEBBIE BBICKA3bIBAHUS Ha
MaTEeMaTH4YE€CKOM S3bIKE /71l BBICTPAMBAaHUS MaTEMAaTUYECKON MOJIeNH;

®yMEThb CTPOUTh MaTE€MaTUYECKUE MOJEIU C MOMOLIBI0 COOTBETCTBYIOIIETO
IPOTrPaMMHOI0 0OECTIeUeHHs], CEPBIUCOB CBOOOIHOTO OTAAJICHHOIO JOCTYIIA;

®yMETh IPAaMOTHO M 4YETKO, corjacHo mnpaBuiam odopmiienus KNMM-a OI'D 3aHocuth
MOJIyYEHHBIE Pe3YyIbTaThl - OTBETHI.

IIpeomemmuvie pe3ynomamaoi:

¢ hopMHUpOBaHUE HABBIKOB MOMCKAa MAaTEMAaTHMYECKOrO METOoJ]la, aJIropuTMa U TOHUCKa
penieHus 3a1auu B cTpykrype 3agad OI'9;

e hopMUpOBaHNE HABbIKA PEIICHHUS ONPEICTICHHBIX TUIIOB 3aJ1a4 B CTPYyKType 3aaay OI'D;

eyMeHHE paboTaTh € TaONMIIAMHM, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMU; YMETh
npeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B JIOKA3aTENbCTBAX U MPHUMEHAEMBIX METOJAX s
pereHust 00pa3oBaTEeNbHBIX 3aa4;

eyMEHHE TPUBOJUTH B CUCTEMY, COIOCTaBIATh, 0000IIAaTh W AaHATU3UPOBATH
MH(OPMALIMOHHBIE KOMITIOHEHTBl MAaTEMAaTHUECKOI'0 XapakTepa U yMETh IPUMEHSTh 3aKOHbI
Y TIpaBUJIA JJIs PELIEHUs] KOHKPETHBIX 33/1ay;

®yMEHHUE BBIJCIATH TJABHYIO U M30BITOUHYIO MH()OPMALNIO, TPOU3BOAUTH CMBICIOBOE
cKaThe MaTeMaTH4YeCKUX (DaKTOB, COBOKYIMHOCTH METOJOB M CIIOCOOOB pElIeHHS; YMEThb
NPEJICTAaBIATh B CJIOBECHOM (popMe, HCTOb3ysl CXeMbl U pa3inyHble TaOIuIbl, rpa@uKu 1
JarpaMMbl, KapTbl OHSITHIM U KJIacTE€Pbl, OCHOBHBIE WJEU U IUIAH PELIEHUS TOM WM UHOU
MaTeMaTHUECKOU 3a1auH.

[ J



TpeOoBaHusi K yPOBHIO NOATOTOBKH YUAIMXCS

Harypanbnbie unciaa. [Ipoou. PannonanbHble ynciia

Buvinycknux nayuumcs:

® IOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHHUS,

® OIIEPUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C JIETUMOCTBIO HATYPaAIbHBIX YUCEN;

eBhIpaXaTh YHMCJIa B SKBUBAJICHTHHIX (opmax, BbIOMpas HauboJiee MOIXOJAIIYI0 B
3aBUCUMOCTHU OT KOHKPETHON CUTYyalluu;

® CpPaBHUBATh U YNOPSAI0UYMBATH PALlMOHAIBHBIE YHACIA;

® BBITIOJIHATH BBIYKMCIICHUS C PAllMOHAJIbHBIMU YMCIIAMH, COUYETasl YCTHBIE U MUCbMEHHBIE
MpUEMBI BEIUUCIICHUM, TPUMEHEHUE KalbKYJIATOPa;

® IICIIOJIb30BATh TOHATHS M YMEHHUS, CBSI3aHHBIE C MPOMOPIUOHAIBHOCTHIO BEIUYUH,
MIPOLICHTaMH, B XOJI€ PEUICHUS MAaTEMaTHUYECKUX 3aJa4 U 3a7a4 U3 CMEXHBIX MPEIMETOB,
BBITIOJTHATH HECIOKHBIE TPAKTUUECKUE PACUETHI.

JleiicTBUTEIbHBIE YHCJIA

Buinycknux nayuumcs.:

®  CNOJIb30BaTh HAYaJIbHBIE MPEICTABICHNUS] O MHOYKECTBE IEUCTBUTEIbHBIX YHCET;

®  OIEpUPOBAThH NOHATUEM KBAJIPaTHOTO KOPHS, IPUMEHSATH €T0 B BEIYMCICHUSX.

AJuredpanyeckue BbIpasKeHUs

Buinycknux nayuumcs:

®  ONEepUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOXKIECTBEHHOE MPEe0Opa30oBaHKEy, peuiaTh
3a/Ja4, cojieprkaiire OyKBeHHBIC JaHHbIC; padoTaTh ¢ PopMyIamu;

® BBINOJHATH NPEOOpPa30BAHUS BBIPAXKEHUN, COJEPKAIIMX CTENEHU C [EIbIMHU
MOKa3aTeJsIMU U KBaJApaTHbIC KOPHU;

®  BBINOJHATH TOXKICCTBEHHBIC MPEOOPa30BaAHUS PAIMOHATILHBIX BBIPAKEHHUI HA OCHOBE
MpaBWII JEHCTBUI Ha/l MHOTOWICHAMHU U aNreOpanyecKuMu Jpo0siMu;

®  BBINOJHATH PA3JI0KEHUE MHOTOYIEHOB HA MHOXKHUTEIIH.

YpaBHeHus

Buinycknux nayuumes.:

epeliaTh OCHOBHBIE BUbI PAllMOHAJIBHBIX YPAaBHEHHI C OJIHOM MEPEMEHHOM, CUCTEMBbI
JIBYX YPaBHEHHI C IBYyMs IEPEMEHHBIMU;

®IOHMMAaTh YPaBHEHHE KaK BaKHEWINYI0O MAaTEMaTUYECKYH) MOJCNb MJisi OMUCAaHUS U
U3YYCHHs]  Pa3HOOOpa3HBIX  peajbHBIX  CHUTYyallMii, pemarh TEKCTOBBbIE  3aJauu
anreOpandecKuM METOJIOM;

eTIIPUMEHITh  Tpaduueckue TMPEACTABICHHUS IS HCCICAOBAHUS  ypaBHEHUH,
WCCJIEOBAHUS U PEIICHUSI CUCTEM YPaBHEHUM C IBYMsI IEPEMEHHBIMHU.

HepaBencrBa

Buinycknux nayuumca.:

® [IOHUMATh U MPUMEHSITH TEPMHUHOJIOTHUIO U CUMBOJIUKY, CBSI3AHHBIE C OTHOILLIEHUEM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABECHCTB;

e pemaTh JHWHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M HMX CHUCTEMBI; pellaTh
KBaJIpaTHbIC HEPABEHCTBA C OMOPOH Ha rpadudecKue MpeICTaBICHUS.

OcHoBHbIe NOHATHSA. Ynca0BbIe PYyHKIIUN

Buinycknux nayuumecs:

®IOHUMAaTh M HCIOJb30BaTh (YHKIIMOHAJIBbHBIC TOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

®CTPOUTh TpauKU dIEMEHTAPHBIX (YHKIWIA, HCCIEAOBATh CBOWCTBA YHCIOBBIX
byHKIUI Ha OCHOBE U3YyYEHUS MMOBEJCHUS UX IPa(UKOB;




eIOHMMATh (QYHKIMIO KaK BaXXHEHIIYI0 MaTEMaTHYECKYH0 MOJENb ISl OMHCAHUS
MIPOIIECCOB M SIBJICHUH OKPYKAIOIIETO MHpPA, MPUMEHATHh (DYHKIMOHATBHBIA SI3BIK IS
OTHMCAHMSI U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY (PU3MUECKIUMH BEJIMYNHAMHU.

Onucarte/ibHAs CTATHCTHKA

Buinycknux nayuumecs:

® UCIOJIb30BAaTh MPOCTEHIINE CIOCOOBI MPEACTABICHHUS M aHAIW3a CTATUCTUYECKUX
JAHHBIX.

Cayuaiinble cOObITHS U BEPOSATHOCTD

BbINyCKHUK HAYYUTCS

®  HAXOAUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSITHOCTH CIIy4alfHOTO COOBITHS.

KomOunaTropuka

e BhIycKHUK HayduTcs peniatb KOMOWHATOpHBIE 3aJjaud Ha HaxXOXICHHE uucia
00BEKTOB WJIM KOMOMHAIIUH.

Harasignasi reomerpus

Buinycknux nayuumcs:

® pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJACISIX U B OKPYKAIOIIEM MHUPE TUIOCKUE U
MIPOCTPAHCTBCHHBIC TEOMETPUICCKHIE (PUTYPHI;

® pacrno3HaBaThb pa3BEPTKU KyOa, MPSMOYTOJILHOTO Mapajlielenunena, MpaBUIbHOM
MUPAMHUJIBI, IUJTUHAPA U KOHYCAa;

®  CTPOUTH PA3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapajuieNienumnesa;

®  OMpeneNsITh MO JIMHEWHBIM pazMepaM pa3BEPTKU GUTYPHI TUHEHHBIE pa3Mepbl caMOi
¢burypsl 1 Ha000POT;

®  BBIYUCIATH 00BEM NPSIMOYTOJIBHOTO Mapaieenunesa.

I'eomeTrpuueckue purypsi

Buinycknux nayuyumecs:

®  [I0JB30BAThCS S3BIKOM T'€OMETPHUU JJIsl OMHUCAHUS MPEAMETOB OKPYKAIOIIEro MUpa U
UX B3aUMHOTO PaCIIOJIOKECHHUS;

® pacro3HaBaTh U M300pa)KaTh HA YEPTEkKaxX M PUCYHKAX F€OMETPUYECKUE (DUTYPHI U
uX KOH(pUrypauuu;

® HAxXOMUTh 3HAYCHUS JJIMH JIMHEHHBIX DJIEMEHTOB (HUTyp W WX OTHOIICHWS,
rpanycHyto mepy yrioB ot 0° go 180°, mpuMeHsisi onpeaesieHHs, CBOMCTBA U IMPU3HAKU
buryp u ux 3JI€MEHTOB, OTHOIICHUsS (HUryp (paBeHCTBO, MOJ00ME, CHMMETPHUH, TTOBOPOT,
napajuieTbHbIN IEPEHOC);

e OmepuUpoBaTh C HAYAIBHBIMU TOHATUSMU TPUTOHOMETPUM W BBITIOJHATH
AJIEMEHTapHbIC OTepalluy HaJl PYHKIUSIMU yTIIOB;

e pemiaTh 3aJa4d Ha JIOKA3aTelIbCTBO, OMUPAsCh HA W3YYCHHBIE CBOWCTBa (uryp u
OTHONICHUH MEXJy HUIMH Y IPUMECHSISI H3YYCHHBIC METOIbI JOKA3aTeIbCTB;

e pemiaTh HECJOXHBIC 33/laud Ha TOCTPOEHHE, TMPUMEHSSI OCHOBHBIC aJTOPUTMBI
MOCTPOCHHMSI C TIOMOIIBIO IIUPKYJIS U INHEHKH,

e pemiaTh MPOCTEUINNE MIIAHUMETPUUECKHUE 3a/1a4l B POCTPAHCTBE.

HN3mepeHne reoMeTpuiecKUX BeJTHYUH

Buinycknux nayuumes:

® HCIIOJIH30BaTh CBOWMCTBA M3MEPEHUS JUIHH, IUIOIACH U yII0B MPHU PEIICHUU 3a7a4d Ha
HAXO0XJICHHUE JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JJIMHBI TYyTH OKPYKHOCTH, TPaTyCHON
MEpBI yTia;

®BLIUUCIISATh TUIOMAAM  TPEYTOJBbHUKOB, MPSIMOYTOJIBHUKOB, MapajljieIorpPaMMOB,
Tpamneuuii, KpyroB u CEKTOPOB;




® BBIUUCIIATH JAJIUHY OKPY>KHOCTH, JJIMHY JYT'M OKPYXHOCTH;

® BEIUUCIIATh JUIMHBI JIMHEWHBIX 3JEMEHTOB (UIYp M HMX YIJbl, UCHOJIB3Yd (POpPMYJIbI
JUIMHBI OKPYKHOCTH U JUIMHBI JYT'H OKPYXHOCTH, (pOopMyIIbl miomaaeu puryp;

epellaTh 33Ja4l Ha JI0Ka3aTeJbCTBO C UCIOJIb30BaHUEM (HPOPMYJI AJIUHBI OKPY)KHOCTH U
JUIMHBI TYTH OKPYKHOCTH, popMyJI Iuiomaaen gpuryp;

epelIaTh MPaKTUYECKUE 3a/1aui, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEIMYUH
(McrosB3ys MpU HEOOXOAUMOCTH CIPABOYHUKH U TEXHUYECKHE CPEJICTBA).

Koopannatsi

Buinycknuk nayuumcs:

®  BBIUMCIATH JJIMHY OTpE3Ka MO KOOpAWHATAM €ro KOHLOB; BBIUMCIATH KOOPAMHATHI
CepeIHbI OTPE3Ka;

® JCIOJIBb30BAaTh KOOPAMHATHBIM METOA Ui HW3YYEHUS CBOWCTB TNPSAMBIX MU
OKPY’KHOCTEH.

Conepxanne Kypc

7 k1ace

CoaepxaHnue NporpamMmabi:

1.lelicTBUTEJIbHBbIE YHCJIA

MmuoxectBo HarypanbHbix uucen. CBoilcTBa HaTypalbHBIX 4Mcell. PanuoHalbHBIE U
uppauuoHaibHble  uyucnaa. OOpallleHHe MNEepUOJUYECKUX  JEeCATUYHBIX JpolOel B
OOBIKHOBEHHBIE.

OcHOBHas 11eJIb — CHUCTEMaTU3UPOBaTh M OOOOLIUTH YK€ H3BECTHBIE CBEIEHUS O
panMoHAIBHBIX YUCIaX, CPOPMUPOBATD Y YUAILIUXCS JOKa3aTEIbHBIC YMEHHUS.

2.MaremaTuka B pusuke

®opmyinbl. CTaHAApTHBIA BUJI YUCTIA

OcHoOBHas 1ieJb- pa3BUT YMEHHE y4YalIUXCs BbIPAKaTh HEM3BECTHHIE MIEPEMEHHBIE UEPE3
U3BECTHbIE B OYKBEHHOM BH/IE.

3.YpaBHeHMe ¢ OTHUM HEU3BECTHBIM

Pemenue nuHEMHBIX ypaBHEHHH C MOAyJleM. PellleHue JIMHEUHBIX YpPaBHEHUU C
apaMeTpoM.

OcHOBHas 11e1b — 3aKPENUTh U Pa3BUTh 3HAHUS U HABBIKM ydaluxcs no teme “Moayns”,
MTO3HAKOMUTH C IPUEMAMHU PELICHUS YPABHEHHUSI C MOJYJIEM U C ITAPAMETPOM.

4.Pa3J105keHre MHOTO4/ICHOB HA MHOKHTEJIN

Pasnocts kBaapatoB. KBagpar cymmsl. KBagpat pasnoctu. Kyo cymmsl. Ky6 pa3zHocTwu.
[Ipumenenre (GopMysT COKpalIlEHHOTO YMHOXEHMs. Pa3nokeHue MHOrowieHa Ha
MHOKHTEH.

OcHOBHas _1elnb — 3aKpenmUTh YMEHHs, CBS3aHHBIE C TNPUMEHEHHEM (HopMyl
COKpAILIEHHOTO YMHOXKEHHMsSI JUIsl TpeoOpa3oBaHusl KBajpara U Ky0a CyMMbl U Pa3HOCTH B
MHOT'OUJIEH, JIs1 Pa3JI0KEHUSI MHOIOYJIEHA HA MHOKUTENH.

S.Aaredpaunveckue 1poomn

O6nacte JomMycTUMBIX 3HaueHUW. Pemenue ApoOHO-pallMOHANBHBIX YpaBHEHUN C
MonyneMm. Pemenue npoOHO-palliOHAIBHBIX YpaBHEHUH C MapaMeTpoM

6.JInneitnas pynkuus u rpadpux

@Oynkiusa. Ob6nacts onpenenenus. O6macts 3HayeHHs. CrocoObl 3afaHus (QYHKIWU.
I'papuk pynkumu. I'padukn Gynkuumii: y = xIxl, y = | kxl, y =Ixl, lyl = x. I'papuknu
dynkmit: y = xIxI+b, y = | kx + bl. I'paduxu kycounsix pynkumii. ['padudeckuii ciocod
pEILIEeHNs TUHENHBIX YPAaBHEHUI C MOJYJIEM U TapAMETPOM.




9 kiacce

«IIpaKkTHKO-OpUEHTHPOBAHHBbIE 32IaHU»

TabnuuHoe W rpaduyeckoe IMpPEACTaBICHUE AAHHBIX, IUIAH WU CXEMa, W3BJICYEHUE
HY)XKHOU wuHpopmaruu. M3MeHYMBOCTH, TMpU U3MEpeHusik. Pemaromue mnpaBuia.
3aKOHOMEPHOCTH B M3MEHUMBBIX BETMYMHAX. BblumciieHHs M mpeoOpa3oBaHUE BEITUYHH.
HccnenoBanue mpocTeMIMX MaTeEMaTUUECKUX MOJICIICH.

«BbruncijieHus ¥ NpeodpPa3oBaHUA»

Jeticmeusn c namypanbHbIMU YucaIaMU

CrnoxeHue W BBIYMTAHHME, KOMIIOHEHTHI CIOKEHUS M BBIYMTAHUS, CBSA3b MEXIY HUMH,
HaxXOXJICHHUE CYMMBbl U pa3HOCTH, W3MEHEHHE CYMMBbI U Pa3HOCTH MPU H3MEHECHUH
KOMITOHEHTOB CIIOKEHUS U BHIYUTAHUS.

YMHOXKEHHE W JIefieHue, KOMIOHEHTbl YMHOMKEHHUS W JIeJICHUS, CBA3b MEXAY HUMH,
YMHOKEHUE U CIIOKEHUE B CTOJIOMK, JIEJICHUE YTOJIKOM, IMPOBEpKa pe3yibTaTra ¢ MOMOIIbIO
MPUKUJIKK U OOpaTHOTO JACHCTBUS.

Yucnoswie gvlparicenus

UucnoBoe BHIpRXKEHHUE U €r0 3HAYEHUE, MOPSI0K BBIMTOJTHEHUS IEHCTBUIA.

/Ipoou. Obvikno6enHbIe OpOoOU

Honst, vacth, apoOHOe umcio, apoOb. JIpoOHOE 4YHCIO Kak pe3ynbTaT JeJICHUS.
[TpaBuibHBIE M HENpaBUIbHBIE TPOOHM, CMeIlIaHHAas ApoOb (CMEIMIaHHOE YHUCIO). 3aIuch
HaTypaJbHOIO 4YHUCJIAa B BUAE JApoOM C 3aJaHHBIM 3HaMEHaTeleM, IpeoOpa3oBaHUE
CMEIIIaHHOM ApOoOU B HEMPABWIBHYIO Ip0Obh M HA00OPOT.

[TpuBenenne apobeit k oOmemy 3HaMeHaTenro. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEH.
CrnoxeHue U BbIUMTAaHUE OOBIKHOBEHHBIX JpoOel. YMHOKEHHUE U JielieHne OObIKHOBEHHBIX
TIpOOeH.

Apudmernyeckue EHCTBUS CO CMEIIAHHBIMU po0sMu. Apudmerrueckue ASHCTBUS ¢
npoOHBIMU yHclaMu. CrocoOvl payuoHanu3ayuu GblYUCIeHULl U UX NpUMeHeHUue npu
8bINOJIHEHUU OeliCMBUII.

Jlecamuunvie Opoou

[IpeoOpazoBanue JeCATHYHBIX JpoOeli B OOBIKHOBeHHBIE. CpaBHEHHE JIECATUYHBIX
npobeit. ClioxkeHre W BBIYUTAHHUE JECATUYHBIX Apobel. OKpyrieHue AeCITUYHBIX APOOECH.
YMHOXKEHUE U JCNICHHE NECITHUYHBIX ApoOeil. [lpeobpazosanue 06bikHOGeHHbIX Opobell 8
Odecsaimuunvle Opodou. Koneunvle u 6eckoneunvle decsimuunvie Opoou.

Yucna. Payuonanvusie uucia

MHokecTBO panuoHanbHbIX uucend. CpaBHEHME palMOHAIbHBIX uncen. JledcTBus ¢
paluMoOHANBHBIMU unciamMu. [lpedcmasnenue payuorHanbHo20 Yucia 0ecmudHol opoovio.

/lpoono-payuonanvusle ebiparcenus

[TpeobpazoBanne APOOHO-TMHEHHBIX BBIPAXKEHUHN: CJIOXKEHUE, YMHOXEHUE, JCIICHUE.
Aneebpauueckas  Opoov.  Cokpawenue  aneeopauveckux  Opooei.  Ilpusedenue
aneebpaudeckux opooeii k 0bwemy 3Hamenamento. /leticmsus ¢ aneebpaudeckumu Opoosimu.:
CllodceHue, bluumanue, YMHOJICeHUe, OeleHue, 6036e0eHUe 8 CENeHb.

«/leiicTBUTEJbHBIE YHCJIAY.

Payuonanvnsie uucna

N300pakenune yncen Ha YUCIO0BOU (KoOpaAnHATHON) npsiMmoil. CpaBHeHue uncen. Moaynb
4yClia, TeOMETpUUEcKasi HHTeprpeTanust Moy yucna. JIecTBUs ¢ MOJOXUTENbHBIMU U
OTPUIIATEIBHBIMU YKCTIaMU. MHOXKECTBO TETBIX YHCE.

Koopounama mouxu



OCHOBHBIE NOHATHS, KOOPOUHAMHBLU 1YY, PACCMOAHUE MedHcOy moukamu. Koopounamol
MOYKU.

Hppayuonanvusle uucia

[TonsiTue uppalmoHaILHOTO uKciia. Pacno3HaBanue upparoHaIbHbIX YUCET.

MHnoorcecmeo oeticmeumenbHbIX yuce.

«IlpeoOpa3oBaHue ajredOpandecKuX BbIpasKeHH il

Hppayuonanvusie uucna

[lonsTHe MppanmoHaNIBHOrO 4Kcia. Pacno3HaBanue nppanuoHAIbHBIX yucen. [Ipumepsl
JI0Ka3aTeNbCTB B anredpe. /elicmsus ¢ uppayuoHaibHbIMU YUCIAMU. YMHONCEHUe, OelleHue,
8038e0enue 6 cmenensb. MHoOMCecmeo 0elicmeumebHbIX Yucel.

«YpaBHeHHSI U HEPABEHCTBA)

Pagencmea

Uucnosoe paBeHCTBO. CBOWCTBA YACIOBBIX PAaBEHCTB. PABEHCTBO C IEPEMEHHOIA.

Ypasnenusn

[lonsiTne ypaBHEHUSS W KOpHsS YypaBHeHUs. [lpeocmasnenue o0 pagHOCUNLHOCTMU
ypasnenui. QObracme onpedeneHus ypasHeHus (0baacms  OONYCMUMbBIX — 3HAYEHULL
nepemeHHol).

Jluneiinoe ypagnenue u e2o KOpHu

Pemienue nuHENHBIX ypaBHEHWH. Jluneunoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHel TuHelHo20 ypasHenus. Pewenue nunetinvlx ypaguenuii ¢ napamempom.

Keaopammnoe ypagnenue u e2o kopru

KBagparusle ypaBHeHus. HemnonHble KBaapaTHble ypaBHEHHs. JuCKpUMHHAHT
KBaJpaTHOro ypaBHeHus. Popmyna KOpHEW KBaJApaTHOrO ypaBHEHUS. eopema Buema.
Teopema, obpamuas meopeme Buema. PelieHne KBaJpaTHBIX YpaBHCHHUH: HCIIOJIb30BaHUE
dbopMynbl i1 HaxOXJEHUsl KOpHEH, epaguueckuii memoo peuwieHus, pasznoxcenue Ha
MHOXMCUmenu, noobop KopHeli ¢ UCnoIv3oeanuem meopemvl Buema. Konuuecmeo ropheii
K8AOPAMHO20 YPABHEHUS 8 3ABUCUMOCMU Om e20 OUCKpumunauma. buxeadpamuvie
ypasneHus. Ypasnenus, ceooumvle K TUHEUHbIM U KeaopamHuiM. Keaopamuvle ypasnenus c
napamempom.

/lpoono-payuonanvnvie ypagnenus

Pemenue npoctedmux IpoOHO-TUHEHHBIX ypaBHEHUHN. PeuieHue OpooHO-payuoHanbHbix
VpasHeHUU.

Memoovl pewenus ypaeneHuul: Memoovbl PAGHOCUTbHBIX NpeoOdpaA308anUli, Memoo
3ameHbl nepemenHol, epaguueckuti memoo. Hcnonvzosanue ceolicms GyHKyul npu
peuieHuy ypasHeHu.

Ipocmeiiwue uppayuonanshvie ypastenus suoa | f (x) =a, \/ f(x)= \/g (x).

Ypasnenus suoa x"=a .Ypasnenus 6 yenvix uucnax.

«BeposiTHOCTH COOBITHIT

Cnyuaitnvie cobvimusn

CrnyyaliHble ONBITHI (9KCIEPUMEHTHI), AJIEMEHTApHbIE ClydallHble COOBITHS (MCXOMbI).
BepositHocTn  anemeHTapHbIX coObITHI. COOBITHS B CIOy4yalHBIX OSKCHEPUMEHTax U
ONaronpusATCTBYIONIUE JJIEMEHTAapHbIE COOBITHA. BepoATHOCTH Clay4allHBIX COOBITHIA.
OnbITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHSIMU. Kiaccuueckue BEpOSITHOCTHBIE
OTIBITHI C UCMOJIb30BAHHEM MOHET, KyOUKOB.

«DyHKUUM U rpapuxkmn»

@yuxkuyuu. llonamue gynkyuu



JlekapTOBbl ~ KOOpJIMHAThl Ha IUIOCKOCTH. @DOpMHUPOBaHHE MPEACTABIEHUA O
MeTanpeIMETHOM MOHSITHH «KOOpAUHATHD». CrocoObl 3aanus (YHKIMI: aHATUTUYECKUM,
rpadudeckuii, TaOnuuHbId. [paduk ¢yakuun. [Ipumepbl GyHKIOUH, TOJy4aeMbIX B
IpoIecce MCCIETOBAHMS PA3IMYHBIX PEaJbHBIX MPOIECCOB M PEUICHHS 33Jad. 3HAUYCHUE
¢yHkuuu B Touke. CBoiicTBa (QyHKUUMH: 00JIaCTh OIpENENeHUs, MHOXKECTBO 3HAYEHHU,
HYJIU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA, YemHOCMb/HeuemHoCcmb, IPOMEXYTKH BO3paCTaHUs
u yObIBaHMs, HamOoJiblliee W HauMeHblee 3HaueHus. VccnemoBanme ¢QyHKIMM TO €€
rpaduky.

Jlunennan ¢pynkuusn

CpoiictBa u TpaduK JUHEHHOW QYHKIMH. YTIOBOH KOIPOUIIMEHT MPSMOM.
Pacnonoxxenne rpaduka JIMHEHMHOW (QYHKOUMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
koa(duimenta u cBoboaHOrO wieHa. Haxoacoenue koagguyuenmos nuneunou Qynkyuu
O 3A0AHHBIM YCIO0BUAM: NPOXONCOeHUe NpsAMol uepe3 06e MOYKU C 3A0AHHLIMU
KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU yepe3 OAHHYIO MOYKY U NApaLlebHOU OAHHOU
NPAMOLL.

Keaopamuunasn ¢pynkuus

CpoiictBa u rpaduk KBagpaTHuHol GyHkuuu (mapabona). [locmpoenue epaguxa
K8aOpamu4Hou QyHKYuu no moykam

Oopamnasa nponopyuoHaIbHOCMb

k
CpoiicTBa hyHKIUH y = k y = —. 'unepOouna.
X x

«IlocsienoBaTEILHOCTH M IIPOTPECCHI»

Ilocnheoosamenvnocmu u npozpeccuu

YucioBass  IOCIENOBATENBHOCTh.  lIpuMepsl  4YHMCIIOBBIX  IOCIIEIOBATEIBHOCTEH.
beckoHeuHble mOCIEOBAaTENIbHOCTU. ApudMeThyeckas TMporpeccuss U €€ CBOWCTBA.
['eomerpuueckass mporpeccusi. Dopmyra o00weeo uieHa u cymmsl N NEPEvbiX UIeHO8
apughmemuueckoll u 2eomempuieckoll npocpeccul

«YucaoBbie 1 0yKBEHHbIEC BbIPAKEHHU»

Yucnoevle u OyKeeHHble GbIPAICEHUS

Bripaxenue ¢ nepemeHHoi. 3HaueHue BblpaxeHusa. [loacTaHOBKa BBIpAXKEHHII BMECTO
IIEPEMEHHBIX.

Ilenvie viparicenusn

CremneHb ¢ HaTypajdbHBIM TOKa3aTeleM U ee cBoiicTBa. [IpeoOpasoBaHus BhIpaKEHUH,
COZIEpIKALUX CTEIIEHU C HATYPAJIBbHBIM [TI0KA3aTEIIEM.

OnHouneH, MHOrowieH. JleWcTBHS ¢ OAHOWICHAMH W MHOTOWICHaAMH (CIOKEHHUE,
BbIUUTAaHUE, YMHOXKeHHE). POpMyIibl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTb KBaJpaToB,
KBaJpaT CyMMBI U pa3HOCTHU. Pa3ioxeHne MHOTOUJICHa Ha MHOKUTENH: BRIHECEHHE 00IIero
MHOKUTENS 32 CKOOKHU, TPYNIHUPOBKA, MPUMEHEHUE (GOPMYII COKPAIICHHOTO YMHOXKEHHUSI.
KBagpaTHbli TpeX4JieH, pa3aoKeHUe KBAIPATHOIO TPEXUJIEHA HA MHOXKHUTEIH.

«IIpakTH4yeckue pacuersl o opmyaam»

BeipaxkeHne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. IlojcTaHOBKa BBIpaKEHUN BMECTO
NIEPEMEHHBIX.

Ilenvie sviparcenus

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHMs BeIpaxKeHUIl,
COZIEpIKALMX CTENEHU C HATYPAJIbHBIM [T0KA3aTEIIEM.

OpHounen, MHorousneH. JleMcTBUsL ¢ OAHOWIEHAMM M MHOTOWIEHAMH (CIIOXKEHHE,
BbIUUTAaHUE, YMHOKEHUE). DOPMYIIbI COKPALIEHHOTO YMHOKEHHSI.

«CucremMbl HEPABEHCTBY.



Cucmemul Hepasencme

CucreMbl HEpaBEHCTB C OJHOM NEpeMeHHOH. PelleHne CUCTEM HEPAaBEHCTB C OJHOM
HNEepEeMEHHOM: JINHEHHBIX, Kéaopamublx. V300paxeHne peleHusl CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM NPsAMOM. 3aluCh PEIICHUsI CUCTEMBI HEPABEHCTB.

«I'eomerprueckue PpUrypsl. Yrjabh»

Benuuunoi

Bennuuna yrma. ['pagycHas mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEAPEHHOr0 TpeyrojbHUKAa. BHemHuit yron tpeyrosnbHuka. Cymma
YTJIOB TPEYTOJIbHUKA

«I'eomerpuueckue purypsl. JJIMHbD

Otpabotka 3agay Ne 17 KM OI'D

Duzypol 6 ccomempuu u 6 OKpyHcaouiem mupe

['eomerpuueckast ¢purypa. BHyTpeHHss, BHeIIHAs o0nacTu QUrypsl, rpanuua. JIuauu u
o0JacT Ha TIOCKOCTHU. Beinmykias u HeBbImykias purypsl. [1nockas u Hemnockast GUrypsl.
[Tonstue Bennuunsl. JinHa. M3Mepenue nnuHel. EQMHUIBI M3MEpEHUs JUIMHBL

Beinenenue cBoHCTB 00bekTOB. POpMHpOBaHHME MPEACTABICHUM O METalpeIMeTHOM
noHsATHH  «purypa». Touka, OTpe3oK, mpsMas, Jyd, JOMaHas, IUIOCKOCTb, YTOJI,
OucceKTpuca yria v ee CBOMCTBA, BUBI YTII0B, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

«Ils1omanb MHOTOyroJIbHUKA)

H3zmepenus u evtuucienun

[Tnomanu. ®opmyIibl IIOMIAANA TPEYTOJbHUKA, [TApaJUIeIOrpaMMa U €ro YaCTHBIX BUIOB,
Tpareuuyu, ¢opmyna I['epona, Qopmyna IUIOMIAAM BBIIYKIOTO YEThIPEXYroJbHUKA,
(dopMyJIbl ATUHBI OKPY>KHOCTH U TUIOIIAAH KpyTa

«H3MepeHust M BIYMCJICHUSD)

H3mepenus u gvtuucienus

[Tnomaau. @opmynsl mIomaay TpeyrojdbHUKA, MapajieJorpaMma U €ro 4aCTHBIX BUJIOB,
Tpaneuuu, Qopmyiaa TMJIOWEAAM BBIIYKIOrO YEThIPEXYTOJIbHUKA, (OPMYIBl  JITMHBI
OKPYKHOCTH U IJIOIIAH Kpyra. [nomans npaBuiabHOro MHOroyroJibHUKA.

Teopema Iludaropa. TpuroHomeTpuueckue COOTHOUIEHHS B  IPAMOYTrOJIHLHOM
TpeyroyibHuKe. TpuroHomerpuueckue GyHKINU yTia.

«Teopernyeckue acCreKTbD)

TeopeTnueckue acrneKkThl, TEOPEMbI, AKCHOMBI, OIIpeieTIeHUs, POPMYIIbI, IEMMBI.



TEMATUYECKOE TNTAHUPOBAHUE
7 KJ1acce

Ne Tema ypoka KomnyectBo  Jlata
ypoka 4acoB
JeiicTBUTEIbHbIC YNCJIA 4
1 MHosxecTBO HaTypaslbHbIX uncen. CBoiicTBa 1
HATYpaJIbHbBIX YHCE.
2 PanrionanbHble U UPpaAIIMOHANIBHBIC YUCIIA. 1
3—4 | OOpameHre NePUOINIECCKUX JECATUIHBIX TPoOeH B 2
OOBIKHOBEHHBIE
Marematuka B pusnke 3
5 DopMYITHL. 1
6 CrangapTHBIN BUJI YHUCIa 1
7 Maremaruka B pusuke 1
YpaBHeHHE ¢ OTHUM HEM3BECTHbIM 6
8 - 10 | Pemienue TuHEHHBIX YPaBHEHHH C MOJIYyJIEM BUA: 3
If(x)1=a, IF(X)1=19(X), If(X)1= g(X).
11 — | Pemenne MTMHEHHBIX ypaBHEHUH C TapaMeTPOM 3
13
JIuHeiiHas QyHKUMA M rpadpuk 9
14 Oynknusg. O6nacte onpeaenenus. O61acTh 3HAYCHUS. 1
15 Crioco0bI 3a1aHus (QYHKITHH. 1
16 | I'padux pysxuum. 1
17-18 | I'paduku Qynkmmii: y = kIxl, y = | kx|, y =Ixl, Iyl = X. 2
19 | I'paduku byukiwmii: y = kIx|+b, y = | KX + b| 1
20 | I'paduku KycouHbIX PyHKIMIA 1
21 | I'paduueckuii criocob pernieHus TMHEHHBIX ypaBHeHu# ¢ | 1
MOJIYJIEM H ITapaMETPOM.
22 | Jluneiinas ¢yHKUMsA U rpaduk 1
Pa3jio:keHNe MHOTOYJIEHOB HA MHOKHUTEJIH 5
23 @opmynbl: KyO CyMMBI U KyO pa3HOCTH 1
24-25 | ®opMyIia CyMMBbI KBaIPaTOB 2
26 BrijiesieHue moaHoro KBajapara 1
27 | Pa3noxeHne MHOTOYICHOB HA MHOXKHTEIIN 1
AJre0panyeckue 1poom 7
28 | O0nacTh 1O0NYCTUMBIX 3HAUCHUN 1
29-30 | Pemenue npoOHO-palliOHAIBHBIX YPABHEHHH ¢ MoAyJeM | 2
31-33 | Pemenue qpoOHO-paniiOHANBHBIX YPAaBHEHHH C 3
napamMeTpoM
34 | UtoroBoe 3aHsiTHE 1




9 kiacce

Ne i/ Conep:xkanue MmaTepuaJia Koauecrso
4acoB
1 OOBIKHOBEHHBIE U IECITUYHBIC IPOOH. 1
CraHnapTHBINA BT YHUCIIA.
2 [TpakTUKO-OpHEHTUPOBAHHBIE 33/IaHUS 5
3. KBaapaTHbIe KOPHH U CTENICHU 1
4. JIuHeliHbIC U KBAIpAaTHBIE YPABHEHUS 1
S. Jlunelinblie U KBagpaTHbIe HEpaBeHCTBA. Cuctembl | 1
HEPaBEHCTB
6. MHorousnensl. Anredbpandeckue ApoOu, CTCTICHH. 1
JlonmycTruMble 3HaYeHUsI IEPEMEHHOM
1. TexcToBbIC 3a1aun 1
8. [Tporpeccun. 3agaun Ha MPOTPECCUHU 1
9. DneMeHTbl KOMOMHATOPUKH U TEOPUU 1
BEPOSITHOCTEH
10. ['paduxu dbynkuwmii u ux croiicta. Mccnenoanue | 1
GbyHKIMU U TTOCTpoeHue rpaduka. 3a1anus ¢
napameTpoM
11. ['eomerpuueckue 3amaun. TpeyroabHUK. 2

YeTbipexyroabHuK. OKpYKHOCTb
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