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MNOACHUTEJBHASA 3AIINCKA

PabGouyas mporpamMMa Mo TmpeaMeTy HamhcaHa C YYeTOM CJEeAYIONINX
HOPMATUBHBIX JOKYMEHTOB:

Koncturymueit Poccuiickoit ®enepaumu ot 12 gexadbps 1993 1. (c
n3meneHusiMu ot 1 urons 2020 roga);

Konsennueit o npapax pebdenka (IIpunsara pesomrorueiri 44/25 I'enepanbHoi
Accamb6en ot 20 HOs10pst 1989 rona.);

3akoHoM P® «O6 obpazoBanuu B Poccuiickoit denepamumy — @3 Ne273 ot
29.12.12 (c u3m. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, o1 17.02.2023 N
26-D3,);

3axkoHoM Poccuiickoit @enepannn «O0 OCHOBHBIX TapaHTHUSIX MpPaB peOCHKa»
(Denepanbublii 3akoH 0T 24 utonst 1998 r. N 124-@3). Penakius ot 29.12.2022 —
HeinctByer ¢ 09.01.2023;

denepaibHBIMU ~ TOCYJIApCTBEHHBIMU ~ 00pa3oBaTEebHBIMU  CTaHAAPTAMHU
HAa4yaJIbHOrO OOLIEr0 M OCHOBHOIO OOIIEro 0O0pa3oBaHMs, YTBEPKICHHBIMU
npukazamu MunnpocsenieHust Poccun ot 31 mast 2021 r. Ne 286 «OO0 yTBepKaeHUn
(denepaibHOrO0 TOCYJIApCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIAapTa HayalbHOTO
obmero obOpazoBanusi» u  Noe 287 «OO0 yrBepxkaeHUU (enepaibHOTO
rOCyJIapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111ero 00pa3oBaHusy;

®denepanabHbIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAHIAPTOM CPEIHErO
oOuiero oOpa3oBaHMsI, YTBEPXKIEHHBIM INpHKazoM MuHnpocsemeHuss Poccun
Ne732  or 12.08.2022 «O BHeceHMH H3MEHEHUH B  (eaepaabHBbIi
roCyJIapCTBEHHBIN 00pa30BaTENIbHBIM CTAHJIAPT CPEIAHETO OOIIEro 00pa3oBaHusl,
YTBEPKJICHHBIN TMpuKkazoM MunuctepcrBa oOpazoBanus U Hayku Poccuiickoit
®denepartuu ot 17 mas 2012 r. Ne 413" (3apeructpupoBan 12.09.2022 Ne 70034);

®denepanbHOl  00pa3oBaTeNbHOM  MPOrpaMMOM  OCHOBHOTO  OOILIEro
oOpazoBanusi, yrBepkaeHHoi [Ipukazom MunucrepcrBa nmpocsemienust PO ot 16
HOsi0pst 2022 r. N 993 "OO6 ytBepxkaeHun QeaepaibHOM 00pa30BaTEIHHOM
MpOTrpaMMbl OCHOBHOT'O 00111eT0 0Opa3oBaHus'";

[Ipukazom MunucrepctBa mnpocBemenuss Poccuiickorn @enepaunn  OT

18.05.2023 Ne 372
"O6 yTBepxkaeHuu (QeaeparbHOM 00pa30BaTEIbHOM MPOTPpaMMbl HAYaJIbHOTO
o01ero obOpazoBanmus"

(3apeructpupoBan 12.07.2023 Ne 74229);
[Ipukazom MunHucrepctBa mnpocseumieHus Poccuiickorn @enepauuu  OT

18.05.2023 Ne 370
"OO0 yTBepkaeHnu ¢eaepaabHoil 00pa3oBaTeIbLHON IPOrpaMMbl OCHOBHOTO 00IIIETO
oOpazoBaHus"

(3apeructpupoBan 12.07.2023 Ne 74223);
denepanbHON 00pa3oBaTEILHON MPOTPAMMON CpEIHETO 0OIIEro 0Opa3oBaHus,
yrBepkieHHol [Ipukazom MunuctepcrBa npocseiienus PO ot 23 Hos0psa 2022 r.



N 1014 "O6 ytBepxaenuu ¢eaepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl CPEIHETO

nn,

oOmiero oopazoBanus"";

[Ipukazom MunucrepctBa mnpocsemenus Poccuiickonn ®enepaunu Ot

18.05.2023 Ne 371
"O6 ytBepxkaeHun (GdenepanrbHO 00pa30BaTEIIBHON MPOTPAMMBI  CPEAHETO
oO1wero oOpazoBaHus"

(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpukazom Jlenapramenta oOpazoBanust UBanoBckoit obmactu ot 24.03.2023 No
348-O «O BHeceHuM u3MeHeHUN B mnpuka3 Jlemapramenta oOpa3oBaHMs
HNBanosckor ooOmactu ot 18.11.2021 Ne 1182-O «O BBemeHnu OOHOBJIEHHBIX
dbenepalibHbIX TOCYAAPCTBEHHBIX CTAaHAAPTOB HAYAJIBLHOTO OOIET0 U OCHOBHOTO
o011iero oOpa3oBaHUs»;

Y cTraBoM MyHUIIMTIAIBHOTO OFOPKETHOTO 00111e00pa30BaTENIbHOTO YUPEKICHUS
«I'mmuazuss Ne36» (HOBasi penakiivsi), YTBEPKIECHHBIM MPUKA30M Y TIPABJICHUS
oOpazoBaHus agMUHHCTparuu ropojga MBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUAMH U gomnogHeHusmu g0 04.03.2022 ;

JlokansHbiMu akTamu: ( « IlomoskeHne o CTpPYKType, MOpsiaKe, pa3padoTKe U
YTBEPKJICHUU oOpa3oBaTenbHOI MIPOrpamMMBbl 0011e00pa3oBaTENBLHOTO
yupexaenusy, «llonoxenue o paboueid nporpamme rnenarora», « Ilonoxenue o6
OpraHM3allid BHEYPOYHOU JeATENbHOCTH B ycioBusax BBeneHus PI'OC OO0
MBOY  «I'umHa3usiNe36» r. Hsanoo», «IIOJIOXKEHUE o mnoprdomauno
(MHIMBUAYaIbHOW HAKOMUTEIBHOM oIeHKe) oOyuatomuxcsi MBOY «['umHazus
Ne36» r. MBanoBo, «IlosokeHHUE O MPOEKTHO-UCCIEN0BATENBCKON AEATEIbHOCTH
yuanuxcss MbOY «I'umnazust Ne36» r. IBaHoBO», « IlonoxxeHne o BHyTpeHHEH
CUCTEME OIICHKM KaudecTBa oOpazoBanus»», «llomoxenue o dopmax,
MEPUOANYHOCTH, TOPAJIKE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTECTallMM O0yJArOITUXCSD» U APYTHX).

PaGouass mporpamma Mo mnpeaMETy cocTaBieHa ¢ yudeToM [Iporpammsl
BocrutaHusi u KanenmapHoro ywyeOHOro rpaduka, 4yTO HaWIeT OTpaK€HUE B
KJICHIAPHO-TEMAaTUUYE€CKOM TIJIAHUPOBAHUM Ha TOJ] IO KaXOMY KJaccy.

VYuebnsiii Kypc «Anrebpa ¥ Havajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJjiee 3HAYMMBIX B TMPOTpaMMe CpeaHero ooiero oOpa3oBaHUS,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00ECNEYMBAECT MHCTPYMEHTAJIbHYIO 0a3y is
M3YUYEHUs] BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, popMHpyeT
JIOTUYECKOE M a0CTPAKTHOE MBINIJICHHUE O0OYyYarOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(OpMATUKH, 0OIIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYTHX
TuCIUIUIMH. B pamkax maHHOro y4eOHOTO Kypca oOydaromniuecss OBIIaJIeBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KoTopas (QopMyaupyeTr CBOU
JIOCTUKEHUS B MaTeMaTH4ecKon opme.

VYuebHblli Kypc anreOpsl M Havyall MaTeMAaTHYECKOrO0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,



MOHUMAaHUsl OCHOBHBIX TEHJICHLIMIA pa3BUTHUSI 3KOHOMUKHU U OOIIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JalbHEHIIEro oOpa3oBaHUs U B
NOBCEIHEBHOMN XU3HU. B TO e Bpems OBiaJlecHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOrOo aHajiu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HMCTHHHOCTb, JIOKAa3bIBATh
YTBEPKIEHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHe W KOHKpETH3alluio, a0CTparupoBaHWE U aHAJIOTHIO, (OPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe m3ydyeHus y4eOHOro kypca «AiredOpa ¥ Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIuecsl MOJIY4YaloT HOBBIA OMBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIbHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJIENICH PEeajbHbIX CUTYAIlUH,
WHTEPHPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMATCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTHYECKUMU OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHblil Kypc 001anaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM ITOTEHIIHAIIOM,
KOTOpBIA peanu3yeTrcss Kak uepe3 YydeOHbld MaTepuajn, CHOCOOCTBYIOLIUM
(OpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
NEeATEIbHOCTH, TpeOylomed MNpOJOJDKUTENbHOW KOHUEHTPAUUUd BHUMAHUSA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IIOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe U HauajsaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT IEATEIIbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHOro kypca «Anredpa u Hayana MaTeEMaTUHYECKOTO aHATTU3a»
BBIZICJICHBl  CIIEAYIOIIME COAEpKATEIbHO-METOAUYeCKue JinHuM: «Yucna u
BBIYHCIICHUS», «DYHKIUU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIepPKaTeIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHUHM [JBYX JIET
oOy4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, ECTECTBEHHO JIOMOIHSS IPYT
JIpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH U pasjenamu. J[aHHbIi ydeOHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBbKY OOBbequHSET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCLMIUIMH, TaKMX Kak anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKU aHaJIU3, TEOPUSI MHOXKECTB, MaTeMaThu4yecKas Jjoruka u apyrue. [1o
Mepe TOro Kak oOyuvaroliuecs OBJlaJeBaloT BcE Oosee MUPOKUM MaTeMaTHYeCKUM
anmnapaToM, y HUX MOCJEI0BAaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, MPUMEHATH 3HaHUS,
MOJIyYeHHbIE TPU M3YYEHHH YYeOHOro Kypca, Mg PEUIeHUs CaMOCTOATEIbHO
chOpMyIMPOBAHHON MaTeMAaTHUYECKOW 3a/aud, a 3aTeM HHTEepPIPETUPOBATH CBOU
OTBET.



CopnepxxarenpHo-MeTOIMYECKas: JUHMS «UKcia U BBIYMCICHUS) 3aBEPIIACT
(opMHpPOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpazoBanusi oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHHIO  HABBIKOB
paloHaNbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOSl MCHOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJIEHUS], OLIEHUBATh YHUCIIOBBIE BBIPAXKEHUs, pabOTaTh C MaTEeMATUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaloIIMMCs MHOKECTBAa HATypaJbHBIX, IEJIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM M3 OSTUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbBIE €My cleUu(UUYECKUEe 3aJaud M OIEpalluu: JEeJIEHHUE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMM MX MPUMEHEHUS JUIsl PELICHUs pa3IuyHbIX 3ajad
(dopMupyeTcsi NpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pojiu B
IOCTPOCHUH MOJIENIEH pPealbHOTO MHpa, HMIMPOKO HCIOJB3YIOTCS 0000IeHue U
KOHKpETH3aIHsL.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pPEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpEIHEro oOwero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasznene Ilporpammbl NpenycMOTPEHO pELIeHHE COOTBETCTBYIOLIMX 3aaad. B
pesyibrare oOOyd4arollydecs OBJaJEBalOT PA3IUYHBIMU METOJaMM  PELeHHUS
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTeNbHbIX, JOTAapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YypaBHEHUW, HEpPaBEHCTB W CHUCTEM, a TakXke 3anad,
colepkammx mnapameTpel. llodydeHHbIEe yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOIHON, MPU PEIICHUH MPHUKIATHBIX
3a7a4 W 3a7a4 Ha HaXOXKJIEHHE HanOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIINH.
JanHast copepkarenbHas JIMHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rel 1o  (Qopmynam, npeoOpa3oBaHUs  PaLUOHAIIBHBIX,
UPpPALMOHATIbHBIX M TPUTOHOMETPUUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKEHUH,
cofiepKallMX cTeneHu M Jorapudmel. brarogaps u3ydeHuio aiaredpanvyeckoro
MaTepHasa MpouCXoIuT AalibHeIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHUST 00ydaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJIBHBIMH (OpMamMH, MpPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIE PABEHCTB M HEPAaBEHCTB. AjreOpa npeniaraet 3ppexkTuBHbIC
WHCTPYMEHTBI ISl pPEIICHUS TMPaKTHYECKHMX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaTJISIHO JEMOHCTPHUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.



CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIeI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pelIeHus 3adad U3 JPYTHX Y4eOHBIX
MPEAMETOB U PEAbHON MKU3HU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaKk U C pEIIeHHEeM YypaBHEHMH U HepaBeHCTB. [Ipum 3TOM OoJbllIOE BHUMaHUE
ynensieTcs: GOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIEIOBATh IONYy4YCHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. MaTepual 3Toi cofiepKaTeIbHOM JIMHUY HAIEJICH Ha pa3BUTHC YMECHHUH U
HABBIKOB, MO3BOJISIOIIMX BhIPAKaTh 3aBUCUMOCTH MEX/1y BEIMYNHAMU B PA3TMYHON
dbopme: aHanTUTHYECKOM, rpaduueckoil U cnoBecHOM. Ero u3yuenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIECHUI0 U
KOHKPETU3aIUH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX OOYyYaroIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMpEACNsITh HUX HAWOOJbIINE W HaUMEHBIINE
3HAYEHUA, BBIYMCIATH IUIOMAAu (PUryp U oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMAaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMITYYIlIEE PEIEHUE B MPUKIIAHBIX, B TOM YHCIIE COL[UATBHO-
HPKOHOMHUYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BbIJAIOLINXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpAaXx.

ConepxxarenpHO-MeTOANYECKasl TUHUA «MHOKECTBa U JIOTHMKa» BKIIFOYAET B
ceOsl IJIEeMEHThl TEOPUHM MHOXKECTB M MAaTEMaTU4eCKOW JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIIKOJIBHOW MaTEMATHKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIMA BCE Pa3zeIibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCLUUIUIMHBI W WX MpWIOKEHUs B eauHoe wenoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh 00ydYaromiemycsi MOHHMMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBuWiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU



MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroumXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKIIEHUSI Ha OCHOBE JIOTHYECKUX
npaBwil, GOPMHUPYET HABBIKM KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHbBI
crioco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHS MOJEJICH peambHBIX
CUTyaIluii, WCCIEeNOBaHUS O3THUX MOJCNIEH C MOMOIIBIO ammapara anreOpsl |
MaTEeMaTHYECKOT0 aHalli3a, WHTEPIPETAllMUd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMBbl, TOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO HCHOJB3YETCs Al PelIeHUs NPUKIAIHBIX 3amad. [lpu
pElICHHH  pealbHBIX  NPAKTHUYECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B IpoLecce U3YyUEHHs BCEX TEM YUeOHOro Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHATN3ay.

Ha wusydyenme ydeOHOro Kypca «AinreOpa W Hadajla MaTeMaTHYECKOTO
aHanmza» orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hepemo), B 11
kiacce — 102qaca (3 yaca B HEZCIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peneHns NPUKIaAHbIX 3a1a9 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herortona. Hcnonbs3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrOYJIECHb OT OJHOW MNEpPEeMEHHOW. JleneHne MHOTo4dwIeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouieHs!I ¢ 11e1bIMU KO3 hUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS MOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PelieHne TPUroHOMETPUYECKUX YPABHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTPULbI 2X2, ero FTeOMETPUIECKU CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHWMU. PelieHne npuKIagHbIX 3aJad € IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumms Qyukiuii. I'papuk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN Kak (PyHKIIMH 0OpaTHOW CTEEHU
C HATypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCUMOCTM B pEAJTbHBIX MpOLEccaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOI'O aHalM3a KakK aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJISl PELICHHUS HEPABEHCTB. [IprMeEHEHHWE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMIO3UIINYU (YHKIIUHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yuciia 1 BBIYUCICHUSA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCET Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHU U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C apaMeTpaMHu.



[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PELIEHUIO MAaTEMAaTHYECKUX
3a]a4 U 33/1a4 U3 pa3IMyuHbIX 00JaCTe HAYKU U peasIbHOM )KU3HU, UHTEpIpETas
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue QyHKIUH, UX CBOWCTBA U TPapUKU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpBhIE BO3ZHUKAIOT IMPHU PEIICHUU 337ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

IIppuMeHeHne NPOU3BOAHOM Ul HAXOXKACHUSA HAWIIY4dllero peELICHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

NHuterpan. I'eoMmeTpuyecKkuil CMbICH HHTETpaja. BerauciaeHne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBIO Au(depeHIrnaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
rpaXJIaHCKoro  obmecTtBa  (BBIOOpPBI, OMpPOCBI W APYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOAILLEMY POCCUHCKOW MaTE€MaTHUKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cpOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karouiel cpenpl, IUJIAHUPOBAHUE TMIOCTYNKOB W OILIEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUUIS pa3BUTHUS LIMBUWIN3AIMH, OBJIAJICHUE SI3BIKOM MaTeMaTUKH U MaTEMAaTHYECKON
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble 1ornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TaHHBIX, HEOOXOAUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpPMAIIMIO, MPEACTABISIThL €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB p€3y.]'IBTaTBI peHIeHI/ISI 3aJga4u, 3KCH€pI/IMeHTa, HCCJICA0OBAaHNs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILIeHUs 3a/1a4d, BEIOUpATh CIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHON  pedeKcMH KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, I0TOBApPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIaJIa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, MHOYECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEPUPOBATh MOHATHEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UENBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENEHUTENss 2 X 2 I BBIYUCIEHHUS €r0 3HAa4YeHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPHPETUPOBATH NOJIYYCHHBIN PE3YIIBTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHsS, HEpPABEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MpeoOpa3oBaHus rpaduKkoB (PyHKIUH;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoMyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeneHW Kak (PyHKIHU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMH: IOKa3aTelbHas M Jorapudmuueckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUMH JUId  HCCIEAOBaHUS TPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPeCcCUst, THHEHHBINA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSMU: HEMTPEPHIBHBIC (PYHKITUN, TOUYKH Pa3phIBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIIMH, KacaTenbHas K TpaduKy QyHKIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ OINEPUPOBATH  MOHSTHSAMHU: MHOXKECTBO, OIEpaluud  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHSATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTro aHalu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOMIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETHUCCKUE ONepaIiu ¢ HUIMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppaLMOHAJIBHBIE, ITOKA3aTEIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIAThH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKU KOMMO3UIMH (PYHKIUHA C MOMOILIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWIY4dIlEro pELICHUs B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
UHTErpall, HaXOAWTh IEpPBOOOpA3HBbIC AJIEMEHTAPHbIX (QPYHKUMNA W BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pasoBare/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 15 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 9 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH. 11 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 3 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 12 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 19 1
ypaBHEHUs
[TocnenoBaTeapHOCTH M MPOIPECCUH 7
HenpepsiBabie pynkiuu. [IpouszBoanas 16
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 15 1
MIPOU3BOTHOM
2 [lepBooOpazHast 1 UHTETPAT 10 1
3 I'paduiku TpUroHOMETPUUECKUX (HYHKITHIA. 11 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 18 1
norapuMUUecKre HEPaBeHCTBA
KommnekcHele uncna
HatypanbHble u 11ebie uncna
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 8 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 13 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 14 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHoecTBO, Onepaluy HaJl MHOKECTBAMU
U uX cBoicTBa. J{uarpammel Ditnepa-
Benna. [Ipumenenue reopeTuko-
MHO>KECTBEHHOTO aIIapara s PeIeHHs
3a/1a4

Panmonanbuble yncna. OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOH, IPOLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH

[Tpumenenue apobeli U MPOIEHTOB AJIs
pelIeHus MPUKIATHBIX 3a7a4

JleicTBuTenbHBIE YKclia. PaimonanbHbIe U
HppalOHaJIbHbIC YUCTIA.
ApudmeTnueckue oneparuu C
JIEICTBUTEIIbHBIMHA YU CIaMHU

Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIA
OKPYTJICHUSA, IPUKHUAKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM




OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

10

MHoOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYICH C
octaTtkoMm. Teopema besy

MHOTrO4IEHBI C IEIBIMH
koaurmentamu. Teopema Buera

11

Pemenne cucreM NTMHENHBIX YPAaBHEHUN

12

13

14

Matpunua cucTeMsl JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

IIprumeneHue onpenenuTens 1y pEeHUs
CHCTEMBI JINHENHBIX YPAaBHEHUN
Pemenue npuknaaHpIxX 3a1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

15

KonTponbhas pabota: "Pannonanbhble
ypaBHEHUA U HepaBeHCTBA. CrcTeMbl
JIMHEWHBIX ypaBHEHUN"

16

17

OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH.
B3aumHo oOpaTHbIEe QYyHKIIUH.
Komnosumus ¢pyHkumii

I'paduk dpynkunu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIUN




18

Ob6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHni pynkiuu. Hynu dyskmmm.
[TpomMexyTKH 3HaK MOCTOSTHCTBA

19

YérHbie 1 HeUETHBIC (DYHKIINU.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMH

20

21

22

MakcuMyMbl 1 MUHUMYMBI ()YHKITAH.
Haubonpmiee 1 HaMMEHBIIIEE 3HAUCHHUE
(GYHKITMHM Ha IPOMEKYTKE

Jlunelinas, kBaapaTuuHas U JPOOHO-
nuHeHas QyHKIUU. DIEeMEHTapHOoe
HCCJICIOBAHKE U IOCTPOCHHE IPauKOB
9TUX (QYHKITUI

CreneHs ¢ 1eJIbIM NoKa3aTeneM. bunom
Hrerotona

23

CreneHs c 1eIbIM II0Ka3areiaeM. buaom
Hrrotona

24

25

CrenenHasi GyHKIUS C HATYpaTbHBIM U
EeJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk
Kourponbsnas padora: "CreneHuas

p p
¢ynkuus. E€ coiicTBa u rpadux"

26

ApudmeTnueckuiit KOpeHb HaTypaJbHOU
CTETEHM U €r0 CBOMCTBA

27

28

[IpeoOpazoBanHms YUCITOBBIX BHIPAKCHUH,
CoAEpKAIINX CTENIEHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COJIepXkalINX CTETIEHU U KOPHU




29

Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHHUS UPPALTUOHATIBHBIX
ypaBHEHUH

30

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPppALTUOHAIIBHBIX
ypaBHEHUU

31

32

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHATIBHBIX YPABHEHUN

33

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHN
VUPPALMOHAJIBHBIX YPABHEHUI

34

35

36

CaoiicTBa U rpaduK KOpHsI N-Oi CTEHeHH
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHbIM IOKa3aTesieM

CgoiicTBa u rpaduk KopHs N-0if cTenenn
Kak (DyHKIIMU OOpaTHOMW CTENEeHH ¢
HaTypaJIbHbIM I10Ka3aTeleM
KonTtponbHas pabora: "CBoiicTa u
rpaduK KOpHs N-Oi CTETeHH.
Wppannonanbubie ypaBHeHHS"

37

CTeHeHB C paIII/IOHa.]'II)HBIM II0Ka3aTcJIEM U
e€ CBOIiCTBa

38

39

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOIiCTBa

[Toxa3zatenbHast GyHKIM, €€ cBOIiCTBA U
rpadux




Hcnons3oBanue rpaduka QyHKIHH 115

40 pelieHusi ypaBHEHUM
a1 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIC
42 METO/IbI PEIICHUS [T0Ka3aTeIIbHBIX
ypaBHEHU M
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE
43 METO/Ibl PEIIEHUS I0KA3aTENbHbIX
YpaBHEHUN
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
44 METO/JIbI PCLICHUS MTOKA3aTCIIbHBIX
YpaBHEHUU
45 KonTponbnas pabora: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS"
46 Jlorapudm uucna. CoiicTBa jgorapudpma
47 Jlorapu¢m yucna. CoiicTBa iorapugpma
48 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI
19 [Ipeo6pa3oBanue BbIpakeHUH,
coJiepKanux Jorapudmol
50 [IpeobpazoBanue BBIpAXKEHUIA,
COJIepXKaIIuX JorapudMbl
51 Jlorapugmuueckas pyHKIus, € CBOHCTBA
u rpaduk
5> Hcnonws3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

53 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

54 METO/BI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUU

55 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUHT
norapu(pMHUECKUX YpaBHEHHMA

56 PaBHOCHIIBHBIE ITEPEXO/IbI B pELICHUHU
jorapu(pMHUUECKUX ypaBHEHHMA

57 KonTtponsHast padora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckne ypaBHeHUS"

sg CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC
YHCIIOBOTO apryMeHTa

59 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

€0 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

61 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

62 OINpeCICHUE TPUTOHOMETPHUUCCKUX
(YHKLUI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

63 OIIpeNeIeHNE TPUTOHOMETPUUECKAX
(GYHKLUI YUCIOBOTO apryMeHTa

64 OCHOBHbBIE TPUTOHOMETPUYECKUE

bopMyITBI




OCHOBHBIE TPUTOHOMETPUYECKUE

65
hopMyIBI

66 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

67 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

68 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX
BBIPAXKEHUM

€9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIpaXEHUI

20 Pemenune TpuroHoMeTpuuecKux
YPaBHEHHUN

1 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUI

- Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI

7 Pemenune TpuroHoMeTpuuecKux
YPaBHEHHUN

- Pemenne TpuroHOMETpUYECKUX
ypaBHEHUI

75 Pemenune TpuroHoMeTpruuecKux
ypaBHEHUI
KonTtponbHas pabora:

76 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

77 [I0CJIeI0BaTeIbHOCTEN. MeTog

MaTeMaTUYECKOM MHAYKIMU. MOHOTOHHBIE




" OT'paHUYCHHBIC MTOCIICA0BATCIIBHOCTHU.
HCTOpI/IH aHaM3a 0ECKOHEYHO MaJIbIX

Apudmernueckast mporpeccus

78 I'eomeTrpuueckas nporpeccust

29 beckoneuHo yObIBaromias reoMeTpruIecKas
mporpeccust

20 CyMMa OeckOHEUYHO yObIBaroIen
TFEOMETPUYECKOH IPOTPECCUU

81 JInHEeNHBIN U SKCIIOHEHIIUAIBHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

g2 Hcnonp30BaHne IPOrPECCUU ISl PELICHHUS
pEaNIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

g3 KonTtponsnas pabora:
"ITocnenoBaTenbHOCTH U TIporpeccun’”
HenpepriBHble QyHKIIUU 1 UX CBOWCTBA

84 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

a5 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha
OTpE3Ke
MeTto1 MHTEPBAJIOB JUIsl pELICHUS

86 HEPABEHCTB
MeTto1 HHTEPBAJIOB JUIsl pEIICHUS

87 HEPABEHCTB

a8 MeTto1 MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

89 IIpuMeHeHne CBOWCTB HEMPEPBIBHBIX

GbyHKIUH 1S pereHust 3a1a4




[lepBas u BTOpast npou3BOIHbIEC GYHKIIUU

90 Onpenenenre, reOMETPUUECKUN CMBICIT 1
MIPOU3BOIHOMN
91 OnpeneHeHHf:, (bU3HYECKUN CMBICTT 1
IIPOU3BOTHON
92 YpaBHeHUEe KacaTeIbHOU K rpaduKy 1
byHKIUA
93 YpaBHeHHe KacaTeIbHOU K rpaduKy 1
byHKIIUN
94 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN
95 [TpousBoHBIE IEeMEHTAPHBIX (PYHKUINN
9% [IpousBoiHas cymMMBbI, MPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HUIINA ()YHKITUH
97 [Ipou3BoHAst CyMMBI, TPOU3BEICHUS], 1
YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI
08 [Ipou3BoHAsE CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI
99 KonTponsnas pabora: "[IpousBonnas” 1 1
100 [ToBTOpenue, 06001IIEHNE, 1
cUCTeMaTH3alus 3HaHuil: "YpaBHeHus"
101 [ToBTOpenme, 0600IIEHNE, 1
cucreMarusanus 3HaHuil: "OyHkunn"
102 HtoroBast KoHTpoJIbHAs paboTa 1 1
OBILIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME




11 KJIACC

Ne Tema ypoka

[IprumeHeHnue nporu3BOJHON K
1 UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

2 UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHOM K
3 WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K

4 MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenue HanOobIIero u

5 HAaUMEHBIIIET0 3HAUEHUS HENPEPbIBHOM
(GyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOobIIero u

6 HAauMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUHU Ha OTpe3Ke
Haxoxnenne HanOOJIbIIEro U

7 HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN
(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKITMH Ha OTPE3Ke

[IpuMeHeHne npon3BOHON IS
HAXO0X/ICHUS HAaWIY4IlEero peleHus B
IPUKIIAIHBIX 3a7a4ax

10

11

12

[IpumeHeHnue nporu3BOIHOMN 11t
HAXO0JKJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

[IpumeHeHue MPOU3BOTHOM JIJIst
oTpeieNIeHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHoro GopMyJIoN WiIH
rpaduKoM

Komnoszumus ¢pyHkimii

13

14

Komnozunus ¢pyHkuit

['eomerpuueckue oOpa3sl ypaBHEHUN Ha
KOOpPJMHATHOM INIOCKOCTH

15

KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON"

16

17

18

[TepBooOpasHasi, OCHOBHOE CBONCTBO
epBOOOPA3HBIX

[TepBooOpa3HbIe 31eMEHTapHBIX
¢ynkuuit. [IpaBuna Hax0XKAEHUSA
epBOOOPA3HBIX

[TepBooOpazHbIe AIEeMEHTaAPHBIX

¢ynkuuit. [IpaBuna Hax0XKAEHUSA
epBOOOPA3HBIX




Hurerpai. I'eomeTpuyeckuii CMbICIT

19
UHTErpana
20 Boruncnenue onpenenéHHOro nHTerpana
no ¢popmyne Hetorona-Jleitbauna
21 Beruucnenue onpenenéHHOro HHTErpaia
o ¢popmyne Hrrorona-JIeitOuuia
[IpuMeHeHnue nHTETpaANa U1
HaXO0KJCHUS TUIOIAAeH TIIOCKUX (UTyp
22 [TpumeHeHue uHTErpana s
HaXO0XXJEHUs 00BEMOB r€OMETPUYECKUX
Tel
5 [Tpumeps! pemennii mudepeHraTbHbIX
> YpaBHEHUU
MaremaTrnueckoe MOAECIMPOBAHUE
24 pealabHBIX MPOIECCOB C IIOMOIIbLIO
nudepeHIaTbHBIX YpaBHEHUN
5 Konrponsnas pabora: "[leppooOpazHas u
> uHTerpan”
5 Tpuronomerpuueckue GyHKIMH, UX
° CBOWCTBA U rpaduKu
Tpuronomerpuueckue GyHKIMH, UX
27 cBOIicTBa U rpaduKu
)8 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U IrpaduKu
29 Tpuronomerpuueckue GyHKIIMH, UX

CBO¥CTBA U rpaduKu




OT60p KOpHEN TPUTOHOMETPUUECKHUX

30 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHIX

31 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

32 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

33 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

14 Pemienne TpuroHOMeTpUYECKNUX
HEPABEHCTB

35 Pemenne TpuroHOMeTpUYECKUX
HEPaBEHCTB
Konrtponsnas pabora: "I'paduku

36 TPUTOHOMETPUUYECKUX (DYHKLUH.
Tpuronomerpruueckue HepaBeHCTBA"

37 OcHOBHBIE METO/IbI PELLIEHUS
[IOKa3aTeJIbHBIX HEPABEHCTB

38 OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX HEPABEHCTB

39 OcHOBHBIE METO/BI PELLIEHUS
[IOKa3aTeJIbHBIX HEPABEHCTB

20 OcHOBHBIE METO/IbI PELIEHUS
JorapupMHUUECKUX HEPABEHCTB

a1 OcHOBHBIE METO/IbI PELLIEHUS

Jorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

2 J0rapu(pMHUECKUX HEPABEHCTB
4 OcHOBHBIE METO/IbI PELLICHUS
> UPPALMOHAJIBLHBIX HEPABEHCTB

a4 OcHOBHBIE METO/BI PEILIECHUS
MPPALMOHAIILHBIX HEPABEHCTB

45 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIIBHBIX HEPABEHCTB

46 I'paduueckue metozs! pereHus
VPPALMOHAIBHBIX YPABHEHUN

47 I'paduueckue MeTObl pelIeHus
UPPALMOHATIbHBIX YPABHEHUN
I'paduueckue metozs! pereHus

48 noKa3aTelbHbIX ypaBHeHul ['paduueckue
METO/IbI PEIIECHUS MIOKA3aTEIbHbIX
HEPaBEHCTB

4 I'padmuueckue meTozs! penieHus

2 norapu(MUUECKUX YpaBHEHUN

50 I'paduueckue MeTObI perIeHus
norapu(pMUUECKIX HEPABEHCTB
I'padmueckue MeTo bl pereHus

51 NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
yYpaBHEHUN
['padmyeckue METOABI peLIeHHs

52 MOKa3aTeNbHBIX U JOrapu(OMUYECKUX

yYpaBHEHUN




I'paduueckue MeToBI pemieHus

53 NOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX
HEPABCHCTB
KonTtponbnas pabora:

54 "HppanuoHaibHble, IOKa3aTeIbHbIE U
JorapupMHUECKUE HEpaBeHCTBA"
KomruiekcHbie uncia. Anredpanyeckas u

55 TpUTrOHOMETpHYecKasi (pOpMBI 3arcu
KOMIIJIEKCHOT'O YnCia

56 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

57 Apudmerndeckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

- N3006pakeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJMHATHOM IIJIOCKOCTH

59 ®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHMCJIa
[IpumeHeHre KOMITJIEKCHBIX YHUCEeN JUIs

60 petieHus GpU3NUIEeCKUX U T€OMETPUUECKUX
3a1a4y

1 KonTponbnas pabota: "KommuiekcHbie

° yucia'

62 Harypainbnsle u niensie yucna

63 [TpyuMmeHeHre TpU3HAKOB IETUMOCTH
LEJIbIX YUCEI

64 [IpumeHeHne NpU3HAKOB AETUMOCTU

nensix yucen: HOJl u HOK




65

[IpumeHneHne Npu3HaKoB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

66

67

68

[IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJIBIX YKCell: anroput™ EBkinaa s
peuIeHus 3a/1a4 B UEJIbIX YUCIIax
Kontponbhas padota: "Teopust menbix
yucen"

Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

69

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUU

70

71

72

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEMN UppalMOHaTIbHbBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN NTOKA3aTEIbHBIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U

COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

73

IIpuMeHeHne cucTeM K peIeHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3InYHbIX 001acTeil HAyKH U pealbHOM
JKU3HH, UHTEPIIPETALUS IIOJy4YCHHBIX
pe3ynbTaTOB




HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MaTeMaTHYCCKUX 3a/a4 U 3a71a4 U3

74 pa3IMYHBIX 00J1acTel HAYKU U peaIbHON
JKU3HHU, HHTEPIIPETaLsl TOITy4YeHHBIX
pe3ynbTaTOB
KonTponpHas padora: "Cucremsl

75 palMOHAIbHBIX, UPPALMOHAIBHBIX
MOKAa3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHeHUN"

76 PanumonanbHble ypaBHEHUS €
napaMerpamu

7 PaunonansHble HEpaBEeHCTBA C
napaMmerpamu

78 PaunonaneHble CUCTEMBI ¢ TapaMETPAMHU

29 HppannonaibHble ypaBHEHMS,
HEPaBEHCTBA C apaMeTpaMu

20 HppanroHanbHbIe CUCTEMBI C
napameTpamu

g1 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMmu

82 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

a3 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

a4 TpuronomeTpuieckue ypaBHEHHS C
napaMeTpamu

a5 TpUroHomMeTprueCKIE CUCTEMBI C

napaMeTpamu




86

IToctpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIEIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napamMeTpamMu

87

IToctpoenue u uccinegoBaHue
MaTEMATUYCCKUX MO,ZIGJIGI;'I PCaJIbHBIX
CUTYaIUui C OMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

88

89

90

KonTtponpsHas pabdora: "3anaun ¢
napamerpamu”

[ToBTOpEHME, 0000IICHUE,
cucTemMaTu3anus 3Hanuil: "YpaBHenus'

[ToBTOpEHME, 0000IICHUE,
cucTemMaTu3anus 3Hanuil: "YpaBHeHus'

91

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3alusl 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

92

93

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'
[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'

'

94

[ToBTOpenwue, 0600IEHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
U €€ npumMeHeHue"

95

[ToBTOpenme, 0600IIEHNE,
cucreMarusanus 3HaHui: "[IponsBogHas
u e€ npumMeHeHue"




[ToBTOpenue, 06001ICHNE,

96 cucremaTtusanus 3Hanuii: "IIpousBoanas 1
U e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

97 cucremarusauus 3HaHuil: "Uurerpan u 1
€ro npuMeHexue"

98 [ToBTOpEeHmE, 0600IICHNE, 1
cucreMaru3anus 3HaHui: "OyHkuun"

99 [ToBTOpEHME, 0000IICHUE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

100 Hroroas xouTpoasHas pabora

101 HroroBast KoHTpoIbHAs paboTa

102 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CcHCTeMaTH3aIrs 3HaHUI

OBHIEE KOJIMYECTBO YACOB I1O 102 10

I[TPOT'PAMME




