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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTaHCKON HMIECHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (GU3NYECcKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,

[okymeHT co3aaH B anekTpoHHon chopme. Ne 63 ot 20.11.2025. UcnonHutens: ®asnbiesa J1.I. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 2 n3 17. CtpaHnua cosgana: 20.11.2025 11:26 =¥ TATAPCTAH



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU Kak CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYILICCTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH U  MPEOOpPa30OBBIBATH  CYXKICHUSA:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eHCTBUA:
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UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONECHHUSA, HWCCIENOBAaHUS, OLIEHHWBATH  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3iIM4HbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHMBeEpcaJbHbIe Y4eOHbIe AeHCTBUS

Camoopranuzamnus:
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COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATEHOE YHUCIO0, MHOXKECTBA
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITh PUOTUKEHHBIC BEIYUCIICHUS, PABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYMCIICHUM;
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CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHUCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHUS-CIIECJCTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIUYHbIE METOJAbl PEIICHUS palUOHANBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JCJICHNUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpeeauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBINA PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAXKECHHUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX BBIPAKECHHMI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpaBHEHMs, HEpPAaBEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHA C HATypajJbHbIM U LIEJIBIM
nokasaresieM, rpauk KOpHsS N-Od CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI9  UCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO

XapaKkTepa,
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cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUYKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHSATHUSIMU: OIpEAeICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEeJI, UCTIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CcBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBIMIOJIHATH apu(METHIECKUE OTepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:
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CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJbHbIE, VMppalrOHaJIbHBIE, [IOKa3aTesbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4d ¢ IapaMeTpaMy;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIUMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM

IIJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

IMPUMCHATD (1)YHKHI/II/I AL MOACIIMPOBAHUA MW HCCIICAOBAHUS PCaIbHBIX
IPOIIECCOB.

Hauajia MmaTeMaTH4eCcKOro aHAIM3a:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJIUTh HAHMOOJIbIICe U HAMMEHBIIICE 3HAYCHHS (DYHKITMM HETIPEPHIBHOW Ha
OTpE3KE;

WCIIOJI30BaTh TMPOW3BOIHYIO [IJII HAXOXKICHHUS HAWJIYUIIero perieHus B
MPUKJIATHBIX, B TOM YUCJIE COIMATBHO-IKOHOMUYECKUX, 3a/1a4ax, sl OTpeIeTICHUS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyion uin rpaduKkoM;
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cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HbIC 3JIEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa v BIYMCICHUSA

Panmonanbabie uncia. OOBIKHOBEHHBIE U JIECSITUYHBIE APOOU, MPOILICHTHI,
OeckoHeuHble nepuoauueckue npodu. [lpuMeneHue npoOEil W MPOLIEHTOB IS
peLIeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUHN U peabHOM )KU3HU.

JelictBuTenbHble 4nclia. PallMOHAIBHBIE W UPPALMOHAJIBHBIE YHUCIA.
Apudmernueckue  omepalMu € JCWCTBUTENIbBHBIMU  4YdciaMd.  Moaynb
JEUCTBUTEIBLHOIO YKCa U €ro cBoiicTBa. [Ipubnnk€HHbIC BHIYUCICHUS, MTPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenbp ¢ uenbiM nokaszartenemM. buHom HbrotoHa. Hcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS TPAKTUYECKUX
3a7a4 ¥ NMPEJACTABICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HATypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypallbHbIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOrO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOIO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHUSI M ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATLHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHue MHOrodjieHa Ha
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MHOTo4JIeH ¢ ocTaTkoM. Teopema bezy. MHOToUsIeHBI € LIETBIMU KO3 PUITUCHTAMH.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAKEHUI, COJIEPKAIINX CTEIICHH U KOPHHU.

HppaunroHanpHble YPaBHEHUS. OcHOBHBIE METO/IbI peuieHus
UPPaLMOHAIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BhIpasKEHHM, COAEPKAIIUX JTOTaPHUPMBI.

Jlorapudmuueckue ypaBHEHUSL. OcHOBHBIE METO/IbI pereHus
JorapupMHUUECKUX yPaBHEHHA.

OCHOBHBbIE TPUTOHOMETPUUYECKUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.

Pemienne cucrteM JIMHEWHBIX ypaBHEHUW. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHM. OnpeenuTenb MaTPUILbI 2 X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENUTENs A1 PEUICHUS CUCTEMBbI
JMHENHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3aad C IOMOIIBK) CUCTEMBI
JMHENHBIX yYpaBHEHMI. MccnemoBanne mOCTPOEHHOW MOJIENIH C TTIOMOIIBIO MAaTPUIL
Y OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN peanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3aa4 U 33/1a4 U3 pa3IMYHbIX 00JaCTel HAYKH U pealbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkIus, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00patHbie (QYHKIUH.
Kommnosummst pynkiuii. I'paduk  QyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpa@ukoB QyHKIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHuUd (ynkumu. Hynu QyHkimm.
[TpomexxyTku 3HakomocTossHCTBA. UETHbIe U HeuéTHbIe dyHKIMU. [lepuoauyeckue
bynkuun. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl ¥ MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DyHKUIUU. DIeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

Crenennast GyHKIHS ¢ HATypaJbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0if CTENEHU KaK (PyHKIIMKA OOpaTHOM CTETeHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckas (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKINNA IS pEIICHUS YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKINNA YUCITIOBOTO apTyMEHTA.
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QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUAX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hauasa MaTeMaTH4eCKOI0 aHAIM3A

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus  TOCJeAoBaTeNbHOCTE. MeTton
MaTeMaTUYECKOW MHAYKINHA. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHain3a OeCKOHEYHO
MAJIBIX.

Apudmernueckas U reoMeTpuueckas rmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpudeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pocT. Yncno €. PopMyJia CI0KHBIX
npouleHTOB. Vcnosb30BaHWEe TIPOTrpeccHH U PEIICHUS peajbHbIX  3a1ad
IIPUKJIATHOTO XapakKTepa.

HenpepoiBHble GYHKIIMM W MX CBOMCTBAa. TOuYkM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHEHHe CBOMCTB HENPEPBIBHBIX
GyHKUMNA 1151 peleHus 3a1ay.

[lepBas u BTOpas npou3BoaHbIe GyHKIMU. OnpeneneHue, reOMeTpUIECKUu 1
bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeabHOM K TpaduKy QyHKIUH.

[IpousBoaHbie  diemeHTapHbIX  (QyHKiud.  [IpousBomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3UILIUK (DyHKIIHIA.

MHokecTBa M JTOTHKA

MHoxecTBO, oOlepanuyu HaJ MHOKECTBAMU M MX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJbHBIX IPOLECCOB M SBJICHUW, MPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KJIACC

Yucaa v BIYMCICHUA

Harypanbubie u nensie yucia. [I[pumeHeHue NMpU3HAKOB JIETMMOCTU 1EJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B IEJIbIX YHUCIIAX.

Kowmmnekcuple uucia. AnreOpanueckass W TPUTOHOMETpHUYECKas (POpPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUICKCHBIMU
yuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uncia. [I[pumenenue
KOMITJIEKCHBIX YMCETI IS PENICHHS (PU3UMUECKUX U TEOMETPUIECKUX 3a]1a4.
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YpaBHeHMS U HEpaBeHCTBA

Cucrema 1 COBOKYIHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CHCTEMBI-CIIECTBYS. PaBHOCWIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHM C  TOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMEeETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJbI PELICHUS TMOKa3aTeIbHBIX U  JIOTapU(PMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3’IMuHbIX 00JaCTel HAyKU U peasIbHOM )KU3HU, MHTEpIpETaLus
IIOJIyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

I'padpux komnoszumuu ¢yHkuil. ['eomMerpuueckue o0pas3bl YpaBHEHH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKH.

['padmyeckue MeTOABl pElICHUs ypaBHEHUN W HEpaBeHCTB. [ 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB QYHKIUN Uil KCCIEIOBAHUS TMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

[IpumMeHeHue mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxaenre Hanboapiero ¥ HAMMEHbIIEro 3HaAYeHU HEeMPepbIBHON
GbyHKIIUK Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAxXOXKIEHUS HAWIy4lIero pELICHUs B
NPUKIIAIHBIX 3a/adax, UIsl ONPENEIICHUS CKOPOCTM M YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOopMYJIOl UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpain. ['eoMmeTpruueckuil CMbICI MHTETpAIa. Beruuciaenne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed MIOCKUX Quryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Tpumepsr pemenuit auddepeHMaIbHBIX ypaBHEHUH. MaTtemaTuieckoe
MOJIEJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOIIBI0 U depeHInanIbHbIX

YPaBHEHHUM.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaensie  Ipaxriieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTEICHH. 15 1
WppanmonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckast pyHKIHUS. 18 1
Jlorapudmuueckue ypaBHEHHS
6 TpuronomeTpryeckue BbIpaKeHUs U ” 1
ypaBHEHUSA
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
[okymeHT co3aaH B anekTpoHHon chopme. Ne 63 ot 20.11.2025. NcnonHutens: ®asnbiesa J1.I. r',?ﬂEKTPOHHbm
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MpPOrpaMmMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
HccnenoBanue GyHKIMHA ¢ TOMOIIBIO ” |
MPOU3BOIHOM
2 [TepBooOpaznas u uHTETpa 12 1
I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
TpuroHomMeTpuyecKre HEpaBEHCTBA
4 HppanmonansHble, MOKa3aTelbHbIE U 24 1
norapu(MUYEeCKUe HEPAaBEHCTBA
KomiiekcHble yncia 10 1
HarypanbHble u niensie yucna 10 1
Cucremsl paluoOHAIBHBIX, HPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTAPUPMUYECKUX 12 1
ypaBHEHUH
3ajauu ¢ mapameTpamu 16 1
[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUM
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0
7 N
JOKYMEHT ITOAITMCAH
SJIEKTPOHHOMH ITOAITHUCBIO
Ceptudmkat: 14CTAE0067B2888847944B1E99C7D227
Bnapeney; ®aaneiesa Naiican MNaBoenaxatoBHa
HeicteuteneH ¢ 16.01.2025 oo 16.04.2026
N >,
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Jluct cornacoBaHus k gokymeHTy Ne 63 ot 20.11.2025
MHunumnaTop cornacoBanus: ®asnbiesa J1.I. N.o.anpektopa
CornacoBanune nHnguunposaro: 20.11.2025 11:27

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 | ®asnuiesa il 20.11.2025 - 11:27

[okymeHT co3paH B anekTpoHHon chopme. Ne 63 ot 20.11.2025. NcnonHutens: ®asnbiesa J1.I. N IIEKTPOHHbIA
Ctpanuua 17 u3 17. Ctpanuua cosgaxa: 20.11.2025 11:27 =¥ TATAPCTAH



