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HOACHUMTEJIBHAS 3AIITMCKA

Pabouas mporpamma no anredpe mns ywammuxcs 10, 11 xmacca coctaBieHa ¢ y4eToM CIETYOLIUX

HOPMATUBHO-IIPABOBEIX JOKYMCHTOB!:

®enepanbhblii 3ak0H oT 29.12.2012 N 273-®3 (pex. ot 25.12.2023) "O6 obpazoBanuu B Poccuiickoii
®enepauun” (¢ u3M. u go1m., Beryi. B cuiny ¢ 01.01.2024)

noctaHoBiieHre [ maBHOro canutapHoro Bpada Poccwuiickoit ®denepamuu ot 28.09.2020 Ne 28 «O6
yTBepkaeHnn caHuTapHbix npaBui CIT 2.4 3648-20 «CaHUTapHO-3IUACMHUOIOTHYESCKHE TPEOOBaHMUS K
OpraHu3aIUsM BOCIIUTAHUS U 00yUEHHsI, OTJIbIXA U O3IOPOBIICHHS JETEH M MOJIOJICKI»;

Canllun 1.2.3685-21 «I'urueHndyeckre HOPMATUBHI U TPEOOBAaHMS K 00eCTIedeHUIO 0€30MMacHOCTH U (WJTH)
0e3BpelHOCTH Ui 4elloBeKa (haKTOpPOB Cpelu OOUTaHMs», YTBEPKIECHHBIX MOCTAaHOBIEHHWEM | JaBHOTO
rocygapctBeHHoro Bpaua P® ot 28.01.2021r. Ne 2;

npuka3 MuHuctepcTBa mpocsenieHus PO ot 11.02.2022 Ne 69 «O BHecenuun usmeHenuil B Ilopsamok
OpraHu3allii U OCYILECTBICHHUS 00pa30BaTEIbHOM NEATEILHOCTH MO OCHOBHBIM 00I111€00pa30BaTeIbHbIM
nporpaMMaM — o0Opa3oBaTeNbHBIM IporpaMMaM HadajJbHOTO OOIIEr0, OCHOBHOI'O OOILEro U CPeAHEro
oOmiero odpazoBanus ot 22 mapta 2021 Ne 442y;

npuka3 Munnpocsenienuss Poccun ot 12.08.2022 N 732 "O BHeceHMHM H3MEHEHUH B (herepasbHBINA
rOCYyIapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CpeAHEro o0IIero o0pa3oBaHUs, YTBEPXKACHHBII
npuka3oM MuHuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepauuu ot 17 mas 2012 r. N 413"
(3apeructpuposano B Muntocte Poccun 12.09.2022 N 70034);

npuka3 MunuctepcTBa npocsenieHust Poccuiickoit @enepannn ot 18.05.2023 Ne 371 «O6 yTBEepKaIeHUN
dbenepanbHON 00pPa30BATEIBHOM MPOTPAMMEBI CPEAHETO 0OIIEro 00pa30BAHMSD;

MpUKa3 MUHUCTEPCTBA MpocBerieHus: poccuiickoit @enepanuu ot 19.03.2024 1. Ne 171 «O BHeceHumn
W3MEHEHUI B HEKOTOPBIE MPUKAa3bl MUHUCTEPCTBA MpocBenieHust Poccuiickoit denepannu, Kacaromuecs
benepanbHBIX 00pa30BaTENBHBIX MPOTPAMM HAYAIBHOTO OOIIIET0, OCHOBHOTO OOIIETO M CPEAHETO O0IIero
00pazoBaHUMY;

npuka3 Munmnpocsemenuss Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "OO6 yTBepKIeHUU
denepanbHOrO mMepeyHs y4eOHUKOB, MOMYIICHHBIX K HCIOJB30BAHUIO TPH pPEaTH3alUd HMEIOIIHNX
rOCy/IapCTBEHHYI0 aKKpeAUTalHi0 o0pa3oBaTeNbHBIX MPOTrpaMM HAYadbHOTO OOIIEro, OCHOBHOTO
o0miero, cpenHero ooOmero o0pa3oBaHUs OpraHU3alMAMH, OCYHIECTBISIOIIMMH 00pa30BaTENbHYIO
NESTENIbHOCTh M YCTAHOBJIGHUS MPEAETbHOTO0 CpPOKA HCIOJIB30BAaHUS HCKIIOYEHHBIX Y4eOHHUKOB" (C
MMEHUSIMH U tonoJiHeHusiMH). Penakiust ¢ mamenenusimu Ne347 ot 21.05.2024;

MpuKa3 MUHHCTEpCTBA 000poHbI PD u MuHMCTEpCcTBa 00pazoBanus u Hayku PD ot 24.02.2010 Ne96/134
«O0 yTBepKIEHUM UHCTPYKUMU 00 opranuzanuu oOydeHus rpaxaaH Poccuiickoii ®@enepanuu
HAYaJIbHBIM 3HAHUAM B 00JacT 0OOPOHBI TOCYJAPCTBA M X IMOATOTOBKH MO OCHOBAM BOEHHOM CITY:KOBI
B 00pa3oBaTelIbHBIX YUPEKICHUSAM CpenHero (MoJHOro) olmiero oOpa3oBaHMs, 00pa30BaTEIbHBIX
YUPESKACHUAX HAYAIBHOTO MPO(ECCHOHATBHOTO W CPEeaHEero  MpodecCHOHANBHOrO 00pa3oBaHHA WU
y4eOHBIX MMYHKTaX»;

3akon KpacHospckoro kpast oT 26.06.2014 Ne 6-2519 «O6 obpazoBanuu B KpacHoSIpcKoM Kpaey;
[TocranoBnenue IlpaBurensctBa Kpachosipckoro kpas ot 15 utons 2014 r. n 298-n (B penakuuu
noctaHoByieHnit ot 21.12.2021 n 909-m, ot 30.05.2023 n 465-n «O06 yTBEpKIEHUU TOPSIKA U CIIy4acB
OpraHu3aliii WHAMBHIYaJbHOTO OTOOpa TNpu mpueme MO0 TMepeBoje B TOCYAAPCTBEHHBIE U
myHuiunagbaple OO I TOJyYeHHsT OCHOBHOTO OOIIETO W CpeaHero oOmero o0pa3oBaHUS C
yIIyOJIEHHBIM U3YYEHHUEM OT/AEIbHBIX YUEOHBIX MPEIMETOB WK AJIS MPO(PUIBHOTO 00YUEeHUsY;

Ycera MBOVY Spuesckas COII Nel2;

JlokasibHbIE aKThI IIKOJIBI:

* «llonoxxenue o cucteme OLIEHOK, OpsAKe, (hopMax U MEPUOAUYHOCTH IPOMEXYTOUHOM aTTeCTAllH B
MBOY Apuesckas COLI Ne 12,

* «llonoxeHnue o mopsake oOydeHUs MO HMHAMBHIyaJdbHOMY yueOHOMy miany B MBOY Spresckas
COIL Ne 12y,

* «llonoxeHune o couanbHbIX MPAKTUKaX U MPO(ECCHOHAIBHBIX TPOOAX»,

* «lIlomoxxenue 00 MHAUBHIyalIbHOM poekTHOU AestensHOoCcTH B MBOY SpreBckas COILL No 12y,

* «llonoxeHue 06 opranu3anuu BHEypouHoi fesrenbHocTd B MBOY Spresckas COL Ne 12.
['onoBoii kaneHgapHbIi yueOHbIN rpaduk Ha 2024-2025 yyeOHbIi TO;
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—  YwueOnsiii miian mist yuanmxes 10-11 kmaccoB MBOY Apuesckass COLLL No 12.

VYueOHblii Kypc «Anrebpa M Hayala MaTEeMaTHUECKOrO aHaln3a» SBISIeTCS OJHUM U3 Haumbolsee
3HAYUMBIX B MPOTPAMME CPEIHET0 OOIIEero 0Opa3oBaHMs, MOCKOJIBKY, C OJHONH CTOPOHBI, OH O0ECTeunBaeT
MHCTPYMEHTANbHYI0 0a3y [l HM3yueHHUsl BCEX EeCTECTBEHHO-HAYYHBIX KYpCOB, a C JpYrod CTOPOHBI,
dbopMUpyeT JTOTUIECKOE U a0CTPAKTHOE MBIIIICHUE 00YYAIOIINXCSl HA YPOBHE, HEOOXOUMOM JJIsi OCBOCHUS
nH(pOpMaTUKH, OOIIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX AUCUUIUIMH. B pamkax naHHOTO yueOHOTrOo
Kypca oOydaroliuecsl OBJIAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (hopMyiupyer
CBOM JIOCTIKEHUS B MaTeMaTH4yeckoit popme.

Y4eOHbIil Kypc anreOpbl W Hayal MaTeMaTHYEeCKOTO aHalu3a 3aKJIaJblBaeT OCHOBY ISl yCIIEITHOTO
OBJIaJICHUS 3aKOHAMU (DU3UKHU, XUMUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHICHIIMH pa3BUTHS SKOHOMHUKHU U
OOIIECTBEHHON JKU3HH, TIO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh WX NS JajbHeiero o0pa3oBaHus U B MOBCEIHEBHOW X U3HU. B TO
K€ BpeMs OBJIaJIcHNE a0CTPAKTHBIMHU U JIOTHYECKH CTPOTMMH KOHCTPYKIHUSMHU aJreOphl 1 MAaTEeMaTUYECKOTO
aHalM3a pa3BUBA€T YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTUHHOCTb, JOKa3bIBAaTh
VTBEPXKIACHHUSI C TIOMOIIBI0 MHIAYKIUM U PacCykAaTh JEAYKTHBHO, WCIIOJIb30BaTh O0OOIICHHE W
KOHKpETH3aI1Io, a0CTparupoBaHue U aHaJIOTUI0, GOPMUPYET KPEeaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xonme usydenus yueOHOro Kypca «Anrebpa M Hauasa MaTeMaTHYECKOTO aHAIN3a» O0ydaroliuecs
MOJTy4al0T HOBBIM OMBIT PELICHHUS MPUKIAAHBIX 3a/a4, CAMOCTOATEIHHOIO IMOCTPOCHMSI MAaTEMaTHYECKHX
MOJIeJIell peanbHBIX CHUTYyallud, WHTEPIPETAllMH TOJTYYCHHBIX pEHICHUH, 3HAKOMSTCS C MpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B MPHUPOJE, HAyKe M HCKYCCTBE, C BBIJAIOIIMMUCS MaTeMaTHYECKUMU
OTKPBITUSMH B UX aBTOPAMH.

VY4eOHblif Kypc 001a/iaeT 3HaYUTEIbHBIM BOCIUTATEIbHBIM MOTEHIIUAIOM, KOTOPBIH peanu3yeTcs Kak
gyepe3 ydeOHBIH MarepHuall, CIOCOOCTBYIOIIMK (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUsS, TaK U Uepe3
cnenupuKky y4dyeOHOM JesITeNbHOCTH, TpeOyromed MNpOJOJDKUTENbHON  KOHIEHTpAalMy  BHUMAaHMUS,
CaMOCTOSITEILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYUYEHHBIN pe3yJbTar.

B ocHoBe MeToauku 00yueHus anreOpe U HayanaM MaTeMaTHYeCKOro aHAIM3a JICKHUT JIeATEIbHOCTHBIN
HOPUHIUI 00yYEHHS.

B ctpykType yuebHoro kypca «Anredpa u Hayaia MaTeMaTH4YE€CKOIO aHaIN3ay BBIJEJIEHbI CIEeaYyIOIINe
CoJIepKaTebHO-METOIMYECKe TMHUU: «Hucna u BeIYUCICHU», «DYyHKIIMU U Tpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauanma wmartemaruueckoro ananuza», «MHOXecTBa U JorMka». Bce ocHOBHbBIE
COJIepIKaTeTbHO-METOJUUECKIE JTHHUHA U3YYaI0TCS HA MPOTSHKEHUU JIBYX JIET 00ydeHHUs Ha YPOBHE CPEIHETO
oOuiero oOpa3oBaHMsI, €CTECTBEHHO IOMOHSS APYr ApPyra W MOCTENEHHO HACHIIAICh HOBBIMH T€MaMU U
pasnenamu. JlaHHBINM yu4eOHBINH KypC SBISETCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B ceOe colepikaHue
HECKOJIbKMX MaTeMaTHMYeCKUX IUCHUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpHUs, MaTeMaTHUYECKUN aHalu3,
TEOpHUsi MHOXKECTB, MaTeMaTHUeCKas JIoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAACBAIOT BCE
0ojiee MHUPOKUM MAaTEMaTHUYECKUM alapaTroM, y HUX MOCIeA0BaTEIbHO (GOPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIh PEabHOW CHUTyaIluH, MPUMEHSATh 3HAHUS, TMONYYCHHBIE MPH
M3YYEHHUU y4eOHOro Kypca, AJis PEelIeHUs] CaMOCTOSTEIbHO cHOpMYIMPOBAaHHONW MaTeMaTUYECKOi 3a1ayn, a
3aTeM UHTEePIIPETUPOBATH CBOM OTBET.

CopepxatenbHo-MeTOAUYECKas JTMHUSA «YKcina ¥ BbIYMCICHUS» 3aBepliaeT (OpMUPOBAHNE HABBIKOB
UCTIONIb30BaHUs IEHCTBUTENBHBIX YUCEI, KOTOpOe ObLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMUS.
Ha ypoBHe cpennero oOmiero o0pa3oBaHus 0c000€ BHUMaHUE yAenseTcss (OPMHPOBAHHMIO HABBHIKOB
paIoHaTBHBIX BBIYUCICHUHN, BKIFOUYAIONINX B ce0sl MCMOJb30BAHNE PA3IMYHBIX (DOPM 3alKCH YUCIIA, YMEHHE
JieNnaTh NPUKUAKY, BBIIOIHATH NPUOTMKEHHBIE BBIYUCIICHNUS, OLIEHUBATh YHCIIOBBIE BhIpaXeHUs, paboTaTh ¢
MaTEeMATHYECKUMU KOHCTAaHTaMH. 3HAKOMbIe OOydYalOmIMMCS MHOXECTBAa  HATypajbHBIX, IENbIX,
paloHaNIbHBIX U JEHCTBUTENbHBIX YUCEN JOMOJHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX uMcel. B kaxmom u3
ATHX MHOKECTB PACCMATPUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUYECKHE 3aJauyd U OINepaluu: JeICHUE
HAIleJIO, OINEpPUpPOBaHME OCTATKaMU Ha MHOXECTBE IIENIbIX YHCEN, O0COOble CBOMCTBA pAalOHAIBHBIX H
UPPAIMOHATIFHBIX YUCEIl, apuPMETHUECKHUE ONEPAINH, a TAK)KEe U3BIICUCHNUE KOPHS HATypalbHOU CTEIEHU Ha
MHO’KECTBE KOMIUIEKCHBIX uncen. brarogaps nocienoBareIbHOMY PACIIMPEHUIO KPyTa HCIIOIb3yEeMbIX YUCel
U 3HAKOMCTBY C BO3MOXKHOCTSMH WX TMPUMEHEHHS JUIS PEIICHUS pa3lIudHbIX 3a1ad  (Gopmupyercs
MIPEJICTaBJICHUE O €IUHCTBE MATEMaTHMKU KaK HayKd U €€ POJM B MOCTPOCHHHM MOJENEH peanbHOro Mupa,
IIMPOKO HCIIONB3YIOTCS 00001IeHne M KOHKPETHU3aLusl.

Jlunus «YpaBHEHHMsI U HEPABEHCTBA» peaju3yeTcs Ha NPOTSHKEHHH BCEero OOy4YeHHs Ha YpPOBHE
cpemHero ooOmero oOpa3oBaHUs, MOCKOJIBKY B KaXIoM pasnene [IporpaMMbl mpeaycMOTPEHO pellieHue
COOTBETCTBYIOIIMX 3adad. B pe3ynbTare oOydaromiuecs OBIAJEBAIOT PA3IMYHBIMU METOJAMH pEIICHUS
paIoOHaTbHBIX, UPPAIIMOHATBHBIX, MOKA3aTEIbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUIECKUX ypaBHEHUH,



HEpPAaBEHCTB M CHCTEM, a TakkKe 3aJad, coJepKauux mapameTpbl. llodydyeHHbIE yMEHHS IIMPOKO
UCTIONB3YIOTCS TIPU UCCIICTOBAHUH (PYHKITHI C TTIOMOIIBIO MTPOU3BOTHOM, MPU PEIICHUH MPHUKIATHBIX 3a/1a4 U
3aJa4 Ha HAaXOXKJeHHE HAauOOJIbIIMX W HAUMEHbIIUX 3HaueHul QyHkumu. JlaHHas copepaTenbHas JIMHUSA
BKIIIOUaeT B ce0s Takke (OpMUPOBAHWE YMEHH BBIMONHATH pacuéTel mo (opmMmyiaM, MpeoOpa3oBaHUS
paIrMOHATBHBIX, HPPAITMOHAIBHBIX M TPUTOHOMETPUUIECKUX BBIPAKEHUN, a TAK)KE BBIPAKCHUM, COACPIKAIIIX
cTenieHH © Jorapudmbl. brarogaps H3y4YyeHHIO anreOpandeckoro marepuaia MPOUCXOIUT JalbHeiIiee
pa3BUTHE AaITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIJICHUS O00ydJarommxcsi, (GOpMHUPYIOTCS HAaBBIKU
JNENYKTUBHBIX PACCYXKICHM, pabOThl C CUMBOJBHBIMH (opMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH H
3aBHCHMOCTEl B BHJIE€ PaBEHCTB U HepaBeHCTB. AureOpa mnpemiaraeT 3¢G¢GeKTUBHbIE WHCTPYMEHTHI IS
pelIeHUs] TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3a/1ay, HArJIsAIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
A3bIKa HayKU.

CogepxatenpHo-MeTonu4YecKass JUHUSA «DyHKIUU U TpaduKm» TECHO TMEpeIuieTaeTcss ¢ IPYruMH
JUHUSAMH y4e0HOro Kypca, TOCKOJIbKY B KaKOM-TO CMBbICIE 3alaéT TIOCIIeI0BaTebHOCTh H3Yy4EHHUS
MaTepuana. M3yueHue CTeneHHOH, MoKa3aTeNbHOM, TOrapu(MUIECKONH U TPUTOHOMETPHUECKUX (DYHKITUH, UX
CBOICTB U TpaduKOB, HUCIOJIb30BaHUE (GYHKIUN JUIsl pelieHus 3afad U3 JPYruxX Y4eOHBIX MpPEeIMETOB U
peanbHOM >KM3HU TECHO CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJM30M, TaK W C PEUICHUEM YpaBHEHUU H
HepaBeHCTB. [Ipu 3Tom Oosbllioe BHMMaHHE yhAenseTcsl (OPMUPOBAHUIO YMEHHs BbIpaXkaTb (HopMysiamu
3aBHCHUMOCTH MEXIY Pa3MTUYHBIMU BETMYMHAMHU, UCCIEAO0BATh MOTYyYEHHBIC (DYHKIIHH, CTPOUTh UX TpadUKH.
Matepuan 3Tol cojep)KaTeJbHOM JMHUM HalleJeH Ha pa3BUTHE YMEHHUW M HAaBBIKOB, IO3BOJISIONIMX
BBIp@XKaTh 3aBUCUMOCTH MEX]y BEIWYMHAMH B pPa3IMYHOW (opMe: aHATUTUYECKOW, Tpaduyeckor u
cioBecHOW. Ero wu3ydeHme CmocOOCTBYET pPa3BUTHIO QITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IeHUIO 1 KOHKPETU3ALUH, NCTI0Ib30BAHUIO aHAJIOTHHA.

CopepxartenpHas 1uHUA «Hadana mMareMaTH4ecKoro aHaiau3a» IMO3BOJISIET CYIIECTBEHHO PacIIUPHUTh
KpPYT KaK MaTeMaTUYECKUX, TaK U MPUKIIAJHBIX 3a/1a4, TOCTYMHBIX 00yUJaloIUMCs, TaK KaK Y HUX MOSBISETCS
BO3MOKHOCTB CTPOHUTH TPa(UKHU CIOKHBIX (YHKIIMHA, OTIPEACIISATh UX HAUOOJBIITNE U HANMCHBIIINE 3HAYCHUS,
BBIUUCIIATH IJIOmaaun GUryp U OOBEMBI TeJl, HAXOAWTh CKOPOCTH W YCKOpeHHs TmporeccoB. JlaHHas
coJiepKaTesbHasi TUHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOCHMSI MaTeMaTHUYECKUX MOJIEIeN peasbHbIX
CUTyalluii, TMO3BOJSET HAXOAWTh HAWJIyuyllee pEHIeHWe B NPHUKIAJAHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajiu3a CIIOCOOCTBYET Pa3BUTHUIO
abCcTpakTHOTO, (OPMATHHO-JIOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI pacro3HaBaTh
IIPOSIBJICHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE U HCKyccTBe. OOyyaromuecs y3HAIOT O BBIJAIOLINXCS
pe3ylbTaTax, MOJyUYeHHBIX B X0/ Pa3BUTHS MATEMATHKH KaK HAyKH, U 00 UX aBTOpax.

CopepxarenbHo-MeToAMYecKasi JTUHUS «MHOXECTBa U JIOTMKa» BKJIIOYAaeT B ceOs 3JIEMEHThl TEOpPUU
MHOXECTB M MaTEMaTHYECKOH JOTUKH. TeopeTHKO-MHOXKECTBEHHBIE MPEACTaBICHUS MPOHU3BIBAIOT BEChH
KypcC HIKOJIbHOM MaTeMaTHKHU U IMpeasaraioT Haubosiee YHUBEpPCAIbHbBIN SI3bIK, OOBEANHSIIONINMI BCE pa3ieibl
MaTE€MAaTUKHU U €€ MPWIOKEHUHN, OHU CBSI3bIBAIOT Pa3HbIe MATEMATUUECKUE JUCIUIUIMHBI M UX MPUIOKEHUS B
eauHoe nenoe. [loaromy BaKHO JaTh BO3MOXHOCTh 00y4YaromeMycsl IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK COBPEMEHHOM MAaT€MAaTHKW M HMCIOJIb30BaTh €ro JJis BBIPAXKEHUS CBOMX MbIcIEd. [[pyrum BakHBIM
MPU3HAKOM MAaTeMAaTHKH Kak HayKd ClelyeT IMpPU3HaTh CBONCTBEHHYIO €W CTpPOroctb OOOCHOBaHHM H
CJEeIOBAaHHME OMNpEACIEHHBIM MpPaBUIIaM TOCTPOCHHS JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTeMaTHYeCKON JIOTUKU CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBINUICHHUS] 00y4aroIUXCsl, TO3BOJISET UM
CTPOUTH CBOU PACCYKJICHHUS HA OCHOBE JIOTHYECKUX MPaBWII, POPMUPYET HABBIKM KPUTUIECKOTO MBITILIICHUS.

B yueOHOoM Kkypce «Aunrebpa u Hadajga MaTeMaTHMYECKOTO AaHAJIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPbIE TMPHU3BAHBI CIIOCOOCTBOBaTh (DOPMHPOBAHUIO HABBHIKOB
MOCTPOCHHUS MOJIETICH peanbHbIX CUTYallUi, UCCIEIOBAHUS ATUX MOJEJEH ¢ MOMOIUIbIO anmnapara anreOpsl U
MaTeMaTUYECKOro aHalIN3a, UHTEPIIPETAI[UH MTOTYUYEHHBIX pe3yJIbTaToB. Takue 3aaHusl BIUIETEHbI B KaXK bl
U3 pa3fesioB MPOrpaMMBbl, MTOCKOJBKY BECh MaTepuan y4eOHOro Kypca MIMPOKO HCIOJIb3YETCS AJIs pPelieHus
NPUKIATHBIX 3adad. [lpuw pemeHuH peanpHBIX TMPAKTUYECKUX 3alad  oOydJarommecs pa3BUBAIOT
HaOJI0/IaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh aHAJIOTHUIO,
0000maTh W KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh MO (HOPMHUPOBAHHWIO HABBHIKOB PpEIICHUS
MPUKIATHBIX 3a/lad OPraHM3yeTCs B IMPOLECCe M3YYEHHs BCeX TeM Y4eOHOro kypca «AinreOpa um Hayana
MaTEeMaTUYECKOrO aHaIN3ay.

Ha n3ydenne yueOHOTO Kypca «Anredpa U Hadama MaTEMaTHIECKOTO aHAJIM3a» OTBOAUTCS 272 4daca: B
10 xmacce — 136 yacoB (4 yaca B Hezento), B 11 kmacce — 136 gacoB (4 4aca B HEJIETIO).

[leproMYHOCTh TEKYIIET0 KOHTPOJS 3HAHWM ydalluxcs: BXOJHOM KOHTPOJIb B Hayajie y4eOHOro
roja, TeKyImuid KOHTPOJIb (TeMaTHUECKUl), TPOMEXKYTOUHasl arTecTaius (1o rpaduky): Kypc 3aBeplIaeTcs
UTOTOBOW KOHTPOJILHOM pabOTOM, COCTaBJIEHHOH COrjlacHO TpeOOBAaHUSM YPOBHIO MOJATOTOBKH YYaIIUXCS.



@®opMbl KOHTPOJISI 3HAHWM ydamuxcs: (QpoHTaIbHBIC, WHAMBHAyallbHbIE, IpyHnoBble, mapHble. CpeacTsa

KOHTPOJISI: MaTeMaTH4YecKHe JUKTaHThl, WHAWBUAYAJIbHBIH ONPOC, TNPOBEPOUYHBIE, KOHTPOJIBHBIEC,
MPAKTUYCCKUC, TCCThI, CAMOKOHTPOJIb U B3AUMOKOHTPOJIb.
KoHTponbHble paboTbl
Kiacc VY4eOHast 4eTBEPTh Bcero
11 11 v
10 2 3 10
11 2 3 10

B Teuenne yueOHOro rojaa BO3MOXHa KOPPEKTHUPOBKA paclpeiesieHUsl 4YacoB: B CIy4yae BBINMAJCHUS
JaThl YpOKa Ha Ipa3JHUYHBbIE IHHU, nepeHoca IIpaBurensctBom P®D nHell oTabixa, BBEICHUE KapaHTHHA
(mpuka3 Ha OCHOBaHHMM pPACIOPSIMTENBHOrO akTa yupeautens). llpoxoxneHune mporpammbl
o0ecrieynBaeTcsl 3a CYeT YIUIOTHEHHsI MPOTrPaMMHOIO MaTepualla, YBEJIHUYEHHs IO CaMOCTOATEIbHOTO
W3Yy4eHHUs], AUCTAaHIIMOHHOTO O0yUYEeHHs Yyepe3 CalThl, JJIEKTPOHHYIO MOUTY YUUTeNs U 00ydaromuxcs, Ju00
Ha JONOJHUTENBHBIX 3aHATUAX U UHIUBUIYaIbHBIX KOHCYJIbTALUAX.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsa v BbIYUCTCHUSA

Panuonanenple  uymciaa. OOBIKHOBEHHbIE U JECATUYHBIE JpoOM, TPOLEHTHI, OECKOHEUHbIE
nepuoaudeckue poou. Ilpumenenue npodel M MPOLEHTOB JUIsl PEIICHHUs MPUKIIAJHBIX 3a/1a4 U3 PA3TUYHBIX
oTpaciieil 3HaHUM U peabHON KU3HHU.

JeiicTBuTenpHble yKcna. PanyoHanpHble W MppalMOHANbHBIE yucia. ApudmMeTHueckue onepanuu c
NEWCTBUTEIBHBIMU  YHMCIIaMd. Moaynb JIeWCTBUTEIBHOIO 4YHCIa W ero cBoictBa. [IpubmmxEHubIe
BBIUMCJIEHMS], [TPaBWJIa OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BBIUYMCICHUN.

Crenenp ¢ 1enbsiM TokaszateneM. buHom Herotona. Mcmonb3oBaHue moaxossiieii GpopMbl 3amucu
JNEHCTBUTENBHBIX YACET ISl PELICHUS] TPAKTUYECKUX 33Ja4 U IPEICTaBICHNS JaHHBIX.

Apudmernaeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTRBA.

CreneHs ¢ pallMOHAJIbHBIM [TOKA3aTENIEM U €€ CBOWCTBA, CTENEHD C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uucna. CroiictBa gorapudma. JlecITHIHBIC U HATypaIbHbIC JIOTapU(MBI.

CuHycC, KOCHUHYC, TAaHI€HC, KOTAaHI'€HC UYHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOT'O apryMEHTA.

YpaBHeHHUs U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHblE NpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE
YpaBHEHHUS U ypaBHEHUs-cleAcTBUs. HepaBeHCTBO, pellieHue HEpaBEHCTBA.

OCHOBHBIE METOIbI PELICHHUS LEJBIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUH U HEpaBEHCTB. MHOTrO4JIeHbI
OT OJHOW IEepeMEHHOM. JlelleHne MHOro4djieHa Ha MHOTOWIEH ¢ OocTatkoM. Teopema be3y. MHorowieHs! ¢
neiasiMu ko3 durmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUN, COACPIKAIIMX CTEICHH U KOPHH.

HppanuonaneHele ypaBHeHUsA. OCHOBHBIE METOBI PEIIECHUS UPPALIMOHAIBHBIX YPABHEHHN.

[TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUII.

[IpeoOpazoBanue BEIpaKEHUH, COEPIKAIINX JIOTAPUPMBI.

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHHS JIOrapu(pMUUECKUX YPAaBHEHHH.

OcHoBHBIE TpUroHoMeTpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUM.
PewieHne TpUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM JMHEHWHBIX ypaBHEHUW. MaTpulia cUCTeMbl JUHEWHBIX ypaBHEHUU. Omnpenenuresnb
MaTpuLlbl 2X2, €ro TEeOMETPUYECKUII CMBICII M CBONCTBA, BBIYMCIEHUE €ro 3HAYCHUS, NPUMEHEHHE
ONpEeACIUTEN U1 PELICHUs CHCTEMBI JIMHEWHBIX ypaBHEHMH. PenieHune npHKiIagHbIX 3a1ad ¢ IOMOIIBIO
CUCTEMBbl JIMHEHHBIX YypaBHEeHMU. lccienoBaHue DIOCTPOCHHOM MOZAEIM C IIOMOIIBIO MaTpull H
OnpeAeUTENeH.

ITocTpoeHne MareMaTM4ECKUX MOJEIEH pEeallbHOM CUTYalMM C IIOMOLIbI0 YPABHEHUN U HEPABEHCTB.
[TpuMeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3 pa3IuyHbIX oOsacTel
HAyKU U PEAIbHOU KU3HHU.

DYyHKUUH U TPaPUKH

Oynk1us, cnocoOs! 3aganusa GyHkiun. Bzaumuo odparusie pynkiun. Kommnosunus ¢yaxmmii. ['padpux
byHKIMHA. DIIeMEHTapHbIE PpeoOpa3oBaHus rpapuKoB (PyHKITHI.

Ob6nacte ompeneneHus © MHOXKECTBO 3HaueHuWd ¢yHkuuu. Hymm @yskuun.  I[IpomexyTku
3HAKOMOCTOsHCTBA. Y€THbIe U Heu€THble QyHKuMU. [lepuoanueckue pyHkuuu. IIpoMexxyTKkH MOHOTOHHOCTH
¢yHkunu. MakcuMyMbl U MHUHUMYMbl (QyHKUuH. Haumbonblniee um HauMeHblllee 3HaueHHs (YyHKIMHM Ha
IIPOMEXKYTKE.

JluneitHast, KBapaTHYHast U JpOOHO-THHEHHas QYyHKIMU. DIEMEHTapHOE UCCIeI0BaHUE U TIOCTPOCHUE
UX rpaduKoB.

CrenenHas (pyHKIMS C HaTypaJlbHbIM W LENbIM TOKa3zaresneM. E€ cBoiictBa u rpaguk. CBoHCTBa H
rpaduk KOpHS N-Oi CTENEeHN KaK (PYHKIIMH OOpaTHOM CTEIICHH C HATyPaJbHBIM MTOKa3aTelIeM.

[Toka3zatenpHast U norapugmuyeckas QpyHKIUH, UX CBOicTBa W Tpaduku. Vcnonp3zoBanue rpaduxos
GyHKIMHA 1S pelIeHUs YpaBHEHUH.

TpuroHomerpuueckass OKpPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX (YHKUMH YHCIOBOTO
apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEIbHBIX IpOLEeccax U sBIEHUSAX. [padukud peanbHBIX
3aBUCHMOCTEM.

Hauana maTeMaTH4eCcKOro aHAIH3a



[MocnenoBarenbHOCTH, CIIOCOOBI 3aJaHHs MOCIeA0BaTeNbHOCTEH. MeTo MaTeMaTHUeCKOW MHIYKIIHMH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEI0BATEIBHOCTH. VICTOpHS BO3ZHUKHOBEHHS MaT€MaTHYECKOrO aHaIu3a
KaK aHaJln3a 6ECKOHEYHO MaJIbIX.

ApudmeTrnueckass U reoMmerpuueckas mporpeccud. beckoHeuHo yObIBarolias reoMeTpuuecKas
nporpeccusi. Cymma  OeckoHeYyHO  yOBIBaromiei reomerpuueckoi  mporpeccuu. JIuHeWHBIH U
SKCIOHEHIMAIBHBIA pocT. Uucino e. PopMmyrna CIOXKHBIX MpOIEHTOB. lcnosb3oBanue mporpeccuu s
pEILIEHNUs PEAIbHBIX 3a7a4d IPUKIIAJHOTO XapaKTepa.

HenpepriBable GyHKIIMN U UX cBoMcTBa. Touku paspeiBa. ACUMITOTHI rpadukoB ¢yHKIMil. CBolicTBa
(GyHKIMH HenpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBAJOB JUIs pelleHuss HepaBeHCTB. IIpuMeHeHHne CBOMCTB
HENPEepBIBHBIX (DYHKIMN I pelieHus 3a1au.

IlepBas u BTopas mpousBojHble (GyHKUUHU. OrmpeneneHue, reoMeTpUUYecKUid U (U3UYECKUN CMBICI
MIPOU3BOAHON. Y paBHEHUE KacaTeIbHON K rpaduKy (QyHKITHH.

[IpousBonnble sneMeHTapHbIX (GYyHKUMHA. [IpousBogHas CyMMBbI, NpPOHM3BEACHUS, YacTHOTO U
KOMIO3UINH (PYHKIINH.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOKECTBAMHU M UX cBoicTBa. J(marpammel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO arllapara Uil ONUCAHUs PeabHBIX IPOLECCOB U ABJICHUM, IIPU PELICHUU 3a1a4
U3 JPyTUX Y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYeCKOro OOBEKTa, CIIEACTBUE, JI0KA3aTeIbCTBO,
PaBHOCHJIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

HatypanbHblie u niensie uncna. [Ipumenenne mpu3HakoB ASIMMOCTH LEbIX YUCeN, HAMOOIBIINN 00uTuit
nenutens (nanee — HOJI) n naumensiee obmee kpatHoe (nanee — HOK), ocTatkoB mo mMoayiito, anropurma
EBxunna juist pemieHus 3a/1a4 B UEIbIX YHCIIAX.

KomniexcHble uncna. Anredpandeckas U TPUTOHOMETpUUEcKass (pOpMbl 3aIIMCH KOMILIEKCHOTO YHCIIA.
ApudmeTnueckue omnepanuu ¢ KOMIUIEKCHBIMM 4uciaamu. M3o0paxeHne KOMIUIEKCHBIX YHCEN Ha
KOOpAMHATHOH miockocTu. Popmyna Myaspa. KopHu n-oii crenenu u3 KoMiuiekcHoro uucina. IIpumenenne
KOMIUIEKCHBIX YUCEJ JUI pelieHus: (PU3NMYECKUX U FeOMETPUUECKUX 3aay.

YpaBHeHNs H HEPABEHCTBA

Cucrema U COBOKYIIHOCTh YPAaBHEHMI U HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS.
PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPHUYECKHUX YpPaBHEHHUH C TOMOIIBID TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB.

OcHOBHbBIE METO/IbI PELLICHUS TOKA3aTEeNIbHBIX U JIOTApU(MUUECKIX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHHUS CUCTEM M COBOKYINHOCTEM palMOHAIBHBIX, HWPPALMOHAIbHBIX,
MOKA3aTENbHBIX U JIOTApU(PMUYECKUX YPABHCHU.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMEeTPAMHM.

[Ipumenenune ypaBHEHMI, CHCTEM M HEPABEHCTB K DPELIEHUI0 MaTeMaTHYECKUX 3ajad U 3anad u3
pa3IUYHbIX 00JaCTel HAyKU U pealbHOM JKU3HU, HHTEPIIPETALIMS TOJIyYEHHBIX PE3yJIbTaTOB.

DOYyHKUUH U TPAaPUKHU

['padux xommnozunuu ¢pyHkumid. ['eomMmerpudeckrue oOpa3bl ypaBHCHUM U HEPABEHCTB Ha KOOPJAMHATHOU
IUIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTonpl pelieHus: YpaBHEHUH M HEpaBEHCTB. I'paduueckue METOIbl PELIeHUs 3a7ad ¢
napameTpamH.

Ucnonb3oBanue rpadukoB GYHKIUH A7 KUCCICIOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpHIC
BO3HUKAIOT [P PELICHUHU 33]1a4 U3 IPYTUX YUEOHBIX MPEAMETOB U peaibHOMN KU3HHU.

Hauvana maTeMaTH4ecKoro aHajausa

[IpumeHeHre MpON3BOTHON K HCCIEOBAaHUIO (PYHKITMI HA MOHOTOHHOCTD M 3KCTpeMyMbl. Haxoxnenune
HanOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHUN HeTIPEPhIBHON (PYHKIINH HA OTpPE3Ke.

[IpuMeHeHre NpPOM3BOMHOM JUIsl HAaXOXKJIEHUs HAWIYYIIEro pPEIIeHHs B NPUKIAJHBIX 3a1adax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (popMyIioi nim rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TNEepBOOOpa3HbIX. llepBooOpasHble 3JeMEHTApPHBIX (PYHKIIUH.
[IpaBuna Hax0XJIEHUS IEPBOOOPA3HBIX.



Wuterpan. ['eomerpuueckuii cMbIci MHTErpana. Beruncienue onpenenéHHoro nHTerpaia no Gopmyse
Hrerorona-Jleitbnuna.

[IpumeneHne uHTErpaia A HaXOXKACHUS IUIoLaiel MIoCKUX Guryp u 00bEMOB reOMETPUYECKHX TeJl.

[Tpumepsl permienuil nuddepeHIHaTbHbIX ypaBHEHUH. MarteMaTtnyeckoe MOJENMPOBAHNUE peallbHbIX
IPOIIECCOB ¢ TOMOIIBIO AU HepeHInATBHBIX YPaBHEHUH.



ILTAHUPYEMBIE PE3YJbTATbI OCBOEHHMSI YYEBHOI'O KYPCA «AJI'EBPA U HAYAJA
MATEMATHYECKOI'O AHAJIU3A» (YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JJMHHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOrO BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh I'PAXKAAHCKOW MO3UIMKM 00ydYaromerocs Kak akTHUBHOTO M OTBETCTBEHHOI'O uJieHa
poccuiickoro oOIIecTBa, MPEACTAaBIEHHE O MATEeMAaTHUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PAIUYHBIX
CTPYKTYp, SBJICHHUH, TPOIEAYyp TpaXKJaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHE
B3aMMO/ICHICTBOBATH C COLMATHLHBIMUA HHCTUTYTaMH B COOTBETCTBHHU C MX (DYHKIMSIMU U HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIMTAHMSA:

c(OPMHPOBAHHOCTH POCCUICKON TPAXKAAHCKON MJACHTHYHOCTH, YBAKEHHS K MPOLUIOMY U HACTOSILIEMY
POCCHICKOM MaTEMATHKHU, [IEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCUUCKUX MAaTEMATUKOB M POCCUHUCKOI
MaTEeMaTHYeCKON IIIKOJIbI, HCIIONB30BAHUE JTHUX MJOCTHKCHHMH B APYTUX HayKaX, TEXHOJOTHsX, chepax
HSKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHHUE TYXOBHBIX LIEHHOCTENH POCCUICKOr0 Hapoaa, chopMHUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS,
ATUYECKOTO MOBEJEHUS, CBA3aHHOTO C MPAKTHYECKUM TMPUMEHEHUEM TOCTHKCHHUN HAYKH U JIEATEIHHOCTHIO
y4€HOT0, OCO3HAHHUE JTMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy TIyIIEro;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIIOYasi ICTETUKY MaTeMaTHUYECKUX 3aKOHOMEpPHOCTEH, 00BEKTOB,
3a/a4, PpEUICHWH, pacCyXIeHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHMM acCIeKTaM pa3UYHbIX BUIOB
HCKYCCTBa;

5) pusuveckoro BoCNUTAHMS:

cOpPMUPOBAHHOCTh yMEHMsI MPUMEHSTh MaTeMaTHYecKhe 3HAaHUS B HHTEpecax 3I0pOBOT0 U
Oe3omacHOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (30pOBOE MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXHUM 3aHIATHH W OTAbIXa, peryysipHas ¢u3ndeckass aKTHBHOCTH), (U3HUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON J1€ATENbHOCTHIO;

6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH TpPYIOTIOOMS, WHTEpeC K pa3udHbiM chepam
npodeccuoHanbHOM AeATeIbHOCTH, CBA3AHHBIM C MaTeMaTHKOM M e€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOp OyaymIel mpodeccun u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTH U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHIO W CaMOOOpPA30BaHHWIO Ha TMPOTSHKEHUH BCEH JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MAaTEeMAaTUYECKOW HAIIPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh AIKOJIOTMYECKON KYJIbTYphl, MOHUMAHHE BIHSHHS COIHATBLHO-YKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE NPUPOJHOM U COIMAIBHOM cpeAbl, OCO3HAHUE TJI00AIBHOIO XapakTepa
IKOJIOTMYECKUX TPOOJIeM, OPUEHTAIMS HAa MPUMEHEHHE MaTeMaTUYeCKHX 3HAHWW JUIsl pelIeHHs 3a7ad B
o0nacTu OKpy:Karollled cpepl, MIAHUPOBAHUE IOCTYNKOB W OLEHKH UX BO3MOXKHBIX MOCIEACTBHMA IS
OKpY>KarollIel Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU H
OOIIECTBEHHON MPaKTUKH, MOHMMAaHME MaTeMaTHYeCKONW HayKH Kak cgepbl 4eIOBEYECKOMl NesATeNbHOCTH,
9TamoB €€ pPa3BUTUS WM 3HAYMMOCTH JUIS DPa3BUTHS IMBUIU3AIMU, OBIAJCHUE S3BIKOM MAaTEMaTUKUA H
MaTeMaTHYeCKON KyJbTYpOH KaK CPEICTBOM IIO3HAHUS MHpA, TOTOBHOCTh OCYIIECTBJISATH IMPOEKTHYIO M
HCCIIEIOBATENLCKYIO JACSITebHOCTh NHINBUAYATHHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBEPCAJbHbIE Y4eOHbIE 1elCTBUS

Ba3oBble JJornueckue neiicTBUA:

BBIABJIIATE H xapaKTemeBaTL CYH_ICCTBCHHBIG HpI/I3HaKI/I MAaTEMATUYCCKUX OGLGKTOB, HOH?ITI/If/'I,
OTHOIIEHUH MEXIy HOHATHAMHU, (DOPMYIHpPOBATH ONpPEACICHUs TMOHATHH, YCTaHABIIMBATh CYIIECTBCHHBIN
MpU3HAK KIACCU(PUKAIIUU, OCHOBAHHUS JJIsl 0000IICHUS U CPaBHEHUs, KPUTEPUU TIPOBOIUMOTO aHATIN3a;

BOCIIPUHUMATh, (JOPMYITHMPOBATHh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIIBHBIC M OTPUIIATEIIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;



BBISIBJIAITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpeuYus: B (akTaX, JAHHBIX,
HaAOJIOJIEHUSAX U YTBEPKACHUSX, MpeJiaraTb KPUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, ACTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHU,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

NPOBOJUTH CAMOCTOSATENIBHO JIOKA3aTeNbCTBA MAaTEMaTHYeCKHX YTBEpXKAEHUH (IpsMble M OT
MIPOTUBHOT'0), BBICTpaNBaTh apPryMEHTAllMI0, NPUBOAWTH NPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE CYXJICHUS U BBIBOBI;

BBIOMpaTh croco0 pelieHrs yueOHOW 3a/1aull (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHHUS, BHIOUpATh
HaunOoJee MOAXOAIUHN ¢ yUETOM CAMOCTOSITENILHO BBIICIICHHBIX KPUTEPHEB).

BazoBble uccienoBarenbckue AelcTBUA:

UCIOJIb30BaTh BONPOCH KaK HMCCIENOBATEIbCKUM MHCTPYMEHT MO3HAHHS, (OPMYJIHPOBATH BOMPOCHI,
¢bukcupyomye NpoTHUBOpeune, MpodieMy, yCTaHaBIMBaTh HWCKOMOE W JlaHHOe, (OpMHPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINI0, MHEHHUE;

MIPOBOANTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEJJOBAHUE 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBICHUS, TIpOLECcCca, BBISBICHUIO 3aBHCUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSMH, TIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYJIHPOBaTh 000OIIEHUS U BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS,
UCCIIEIOBaHMsI, OLICHUBATh IOCTOBEPHOCTh MOJTYYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHUI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MIPOLIECCA, @ TAKKE BBIABUTATh MPEATIONIOKEHHS O €T0 Pa3BUTHH
B HOBBIX YCJIOBHSIX.

Padora ¢ unopmanmeii:

BBISBJIATH AeUINUTHI MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETAa HA BOMPOC M ISl PELICHUS
3a]1a4y;

BbIOMpaTh MH(OpPMALMIO W3 HWCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATHU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO Pa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHS;

CTPYKTYpUpOBaTh HH(MOPMAIIMIO, TMPEACTaBIATh €€ B pa3luyHbIX (QopMmax, WUIIOCTPUPOBATH
rpaduuecky;

OLIEHMBATh HaAEKHOCTh HH(OPMALIUY IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oomenue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXIEHHUS B COOTBETCTBUH C YCIOBUSAMH U IENSAMHU OOLICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS II0
XOJly pelleHuUs 3a1a4l, KOMMEHTHPOBATh IIOJIyYCHHBIA pE3ysIbTaT;

B X0J/i¢ OOCYXKJEHUsSI 3aJlaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, IPOOIEMBI, pelraeMon
3aJda4yl, BbICKA3bIBaTh UJACH, HAIICJICHHBIC HA IIOHUCK peH_ICHI/IH, COITIOCTAaBJIATH CBOU Cy)K,Z[eHI/DI C Cy)KI[CHI/ISIMI/I
IPYTUX YYaCTHUKOB JHaiora, OOHApYy»XMBaTh pazIMdMe M CXOJCTBO IIO3MIIMK, B KOPPEKTHOH ¢dopme
(hopMyIIHpPOBATh Pa3HOTIACHS], CBOM BO3PAKCHUS;

MIPEACTABIIATh PE3YJbTAThl PEIICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIICIOBAHUSI, TIPOCKTA, CAMOCTOSTEIHHO
BbIOMpPATh (OpPMAT BBICTYIJICHUS C YUETOM 3aJ1au MPE3eHTAlUU K OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHble yHHBepCcAJIbHbIE yUeOHbIE 1eiicTBUS

Camoopranuzaunms:

COCTaBJIATh IUIAH, aJTOPUTM pEIIEHUs 3a7aud, BBIOMPATh CHOCOO pelIeHHs C YYETOM HMEIOIIMXCS
pECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM
HOBOU MH(pOpMAITUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH MHTE/UIEKT:

BJIaJIETh HABBIKAMU I[O3HABATEJIbHOM pedrekcun Kak OCO3HAHUS COBEpUIaeMbIX JIEHCTBUH U
MBICITUTENIBHBIX TPOIIECCOB, HX PE3YJIBTATOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca u
pe3ysbTaTa peuieHusl MaTeMaTH4ecKol 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTHh MPHU PEHICHUH 3aJa4l, BHOCUTh KOPPEKTHUBHI B
JesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlJICHHBIX OIINOOK, BBHISIBICHHBIX TPYIHOCTEH;

OIICHHMBAaTh COOTBETCTBHUE pPE3yJIbTaTa IEMH W YCIOBHSIM, OOBSICHATh NPUYHHBI JOCTHKCHHS WIN
HEJOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OLUINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHUAYaJIbHON pabOThl MpU pELICHUH
y4eOHBIX 3aJ7[a4, MPUHUMAThH IIe]Ib COBMECTHON MEATEIhHOCTH, IUIAHUPOBATH OPTraHU3AIMIO COBMECTHOM



paboThI, pacipenenaTh BUABI paboT, TOroBapuBaThCs, OOCYKIaTh MPOIECC U pe3ylabTaT padoThl, 006001IaTh
MHEHHUS HECKOJIBKHX JIFONICH;

y4acTBOBaTh B TPYNMIOBBIX GopMmax paboThl (00CyxkaeHus, OOMEH MHEHHUH, «MO3TOBBIE HITYPMBD» U
WHBIE), BBITIOJHATH CBOIO YacTh PabOTHI M KOOPAMHUPOBATH CBOW JIEHCTBHS C JIPYTMMH WICHAMH KOMaH/IbI,
OILICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM yH4aCTHUKAMU
B3aUMOJICUCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce oOyJarOmIMiiCs MOJYYUT CIEAYIONIME MPEAMETHBIE Pe3yJbTaThl IO
OTJIENBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO Kypca « Anredpa v Havajia MaTeMaTHIeCKOTO aHATH3a:

Yuciia 1 BBIYMCICHUSA:

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: PAMOHAIBHOE YHCIO, OECKOHEeYHas Nepuoaudeckas Ipoob,
MPOLEHTHI, HpPpAlMOHAJIBHOE YHCIO, MHOXKECTBAa pPAlMOHANBHBIX W JEHCTBUTEIBHBIX YHCEN, MOAYJb
JIeNCTBUTEIBHOIO YHCIIA;

MPUMEHSTh APoOU U MPOLEHTHI Ui pelleHHs] MPUKIATHBIX 3a]a4 U3 pa3IUYHbIX OTpaciiedl 3HaHUU U
peaNbHOM KHU3HU,

MPUMEHSTh MPUOIMKEHHbIE BBIYMCIEHUS, MpaBUjia OKPYIJIEHHS, MPUKUAKY W OLIEHKY pe3yJbTaTa
BBIYHCJICHMI;

cBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETEHb C LEJIBbIM MOKa3aTelieM, UCIO0Ib30BaTh MOAXOASILYI0 hopMy
3aMUCH IEUCTBUTENBHBIX YUCEI U1l pEHICHUS] TPAKTUYECKUX 3aJ1ay U MPE/ICTaBICHUS JaHHBIX;

cBOOO/IHO OTIEpUPOBATh MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHOM CTENeHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTeleM;

cBOOO/IHO OIIEpUPOBATh MOHATUSAMU: JIOrapu(M 4Kcia, TeCATUUHbIE U HATypalbHbIE JIOTapU(MBI;

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOTO apryMEHTa;

OTIepUPOBAThH MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHHUSA U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUAMHU: TOXKJIECTBO, YPaBHEHHUE, HEPABEHCTBO, PABHOCWIIbHBIE YPaBHEHUS
Y ypaBHEHUS-CJIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IMYHble METOAbl PELIEHUS pPALUOHAIBHBIX U JIPOOHO-pAallMOHANBHBIX YypaBHEHUH,
MIPUMEHSATh METOJ HHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOW IMEepEeMEHHOW, MHOTOWIEH C IeJIbIMU
K03 puLIMeHTaMU, KOPHH MHOTOWIEHA, TPUMEHSATH JIeJIEHHEe MHOTOWIEHA Ha MHOTOWIEH C OCTaTKOM, TEOpeMy
besy u Teopemy Buera miis pemienus 3aaay;

CBOOO/IHO OMEPUPOBAThH MOHATUSMU: CUCTEMA TUHEHHBIX YPaBHEHHA, MATPUIIA, OTIPEACTUTENb MATPUIIBI
2 X 2 W ero TeOMETPUYECKHIl CMBICI, MCIIOJIb30BaTh CBOMCTBA ONpEAEIUTENs 2 X 2 JJIs BBIYMCICHHS €ro
3HAUEHUsI, TMPUMEHATHh OINPEACIUTENN I PEIICHUS CUCTEeMbl JUHEWHBIX YpaBHEHUN, MOJAEIUPOBATh
peasibHble CUTYallUd C IOMOIIBI0 CHUCTEMbI JIMHEHHBIX YpaBHEHUN, MCCIEN0BAaTh MOCTPOEHHBIE MOJEIHU C
IIOMOUIBbIO0 MATPHULL ¥ ONIPENETUTENEH, MHTEPIPETUPOBATh NIOJYyUEHHBINA PE3YJIbTaT;

WCITOJIH30BaTh CBOMCTBA JIEUCTBHI ¢ KOPHSMH VISl IPE0OPa30BaHUs BRIPAKCHHUI;

BBITIONHATh MPEOOPAa30BaHUS YHCIOBBIX BBIPAKEHUH, CONEPKAIIMX CTEMEHH C PAUOHAIBHBIM
MOKa3aTeNeM;

MCTOJIb30BaTh CBOMCTBA JIOrapu(MOB Jisl peoOpa3oBaHus Jorapu(pMUUECKUX BbIPAKECHUH;

CBOOOJHO OMEpUPOBaTh MOHATHSMH: HppallOHANbHbIE, TOKa3aTellbHble U JIoTapu(pMUYECKHe
YPaBHEHHs, HAXOAMTb UX PEIICHUS C IOMOIIBIO PABHOCUJIBHBIX INEPEXOAOB WM OCYLIECTBISA IPOBEPKY
KOpHEW;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIBI Ui NMPeoOpazoBaHHUs TPUTOHOMETPHUUECKUX
BBIPAYKECHHUI;

CBOOOJHO ONEpPUPOBATh IOHATHEM: TPUTOHOMETPHUUYECKOE YpaBHEHHE, INPHUMEHSATh HE0O0XOAUMBIE
(bopMyIIBI 1715 pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKHUX YpaBHEHUM;

MOJICTTUPOBATh peallbHbIe CHTYyallMd Ha S3bIKe anreOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHUS,
HEPaBEHCTBA 110 YCJIOBUIO 33/1a4H, UCCIIEI0BATh OCTPOESHHBIE MOJIEH C UCIIOJIb30BAHUEM amapara ajireOphl.

DOyHKkUUH U rpaguKu:

CBOOOJTHO OMEPUPOBATH MOHATHUSAMHU: (YHKIHS, CIOCOOBI 3aJaHus (PYHKIIMH, B3aWUMHO OOpaTHBIC
¢byHKIMH, KOMIIO3UIMA (QyHKIMHA, TpaduK (YHKINHU, BHIIOIHATH JIEeMEHTapHbIE TpeoOpa3oBaHusl rpadrukoB
byHKIHIA,

CBOOOJHO OIEPUPOBATH MOHATUAMU: OOJIACTH ONPENETICHUS U MHOXECTBO 3HaY€HHWH (YHKIMHU, HYJIU
GyHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;



CBOOOJHO OIEPUPOBATH MOHATHAMHU: YETHBIE M HEUYETHBIE (YHKIMHU, NEepHOAMYECKHE (YHKIHH,
MIPOMEXYTKH MOHOTOHHOCTH (YHKIMH, MAKCUMYMbl 1 MUHUMYMbl (DYHKIUHU, HAMOOJIbIIIEE U HAaUMEHBIIIEEe
3Ha4YeHUE (PYHKLIUHU Ha IPOMEKYTKE;

CBOOO/JHO OINEpPUPOBATh MOHSTUSAMM: CTENEeHHas (YHKIUS C HATypaJlbHbIM M ILIEJbIM IOKa3aTeseM,
rpaduK CTEeNeHHON (YHKIMM C HaTypajJbHBIM M IENIbIM IOKa3aTeneM, rpaduk KOpHsS n-oil CTENeHu Kak
GyHKIIMM 00paTHOM CTENEHH ¢ HaTypalbHBIM MOKa3aTelleM;

ONEpPUPOBATh MOHATUSAMM: JIMHEHHas, KBaJpaTHUHAs W JAPOOHO-JIMHEHHAas (QyHKIUH, BBIIOIHATH
3JIEMEHTapHOE MCCIIe0BAHNE U MIOCTPOEHUE UX TPadUKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMU: IMOKa3aTelbHass M Jorapudmuyeckas (QyHKUUH, UX CBOMCTBA U
rpaduKH, UCMOJIb30BaTh UX IPa(UKH 171 pelIeHHs ypaBHEHMUI;

CBOOOJHO  OMEpUpPOBATh  MOHATHUAMHU:  TPUTOHOMETpUYECKAass  OKPYXHOCTb,  ONpeielCHHE
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh rpauku GyHKIMN [T CCIIEAOBAHUS MIPOLIECCOB U 3aBUCUMOCTEH NP pEIeHUH 3a1a4
U3 Jpyrux Y4yeOHbIX IMPEeIMETOB M peallbHOM JKM3HM, BbIpaxaTrb (opMyiamMu 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

Hauana maTeMaTH4eCKOro aHa/IM3a:

CBOOOJHO OIEPUPOBATH MOHATUAMU: apupMeTHdecKkas U TreoMeTpuyeckas mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyecKas IMporpeccus, JUHEWHbI M SKCIOHEHIHUANbHBIA pPOCT, (QopMyjia CIOXKHBIX
IIPOLIEHTOB, UMETh NPEJCTABJICHNE O KOHCTAHTE;

MCIOJIb30BaTh POTIPECCHH JUIsl pEIICHUS peallbHbIX 3a]a4 MPUKIAIHOTO XapaKTepa;

CBOOOJHO ONEpPHPOBATH MOHATHSAMM: IOCIEA0BATEIBLHOCTh, CIOCOOBI 3alaHUs MOCIIEA0BATENIbHOCTEH,
MOHOTOHHBIE M OTpaHMYEHHBIE MOCIEI0BATEIbHOCTH, MOHMMATh OCHOBBI 3apOKICHHUS MaTeMaTH4YEeCKOIrO
aHaJM3a Kak aHajan3a OECKOHEYHO MaJbIX;

CBOOO/JIHO ONEpUPOBaTh MOHATHUSMU: HENpepbIBHbIE (YHKIUHU, TOYKHU pas3pbiBa rpaduka (yHKIUH,
acCUMIITOTHI rpaduka GyHKINY;

cBOOOJHO omepupoBaTh NOHATHEM: (YHKIMS, HENpepbhlBHAs Ha OTpe3Ke, MPUMEHSTh CBOMCTBa
HENpepbIBHBIX (QYHKIMHA U1 peleHus 3a1ay;

cBOOO/IHO OMEpUPOBAThH MOHATHAMU: NIEpBasi U BTOpasi MPOU3BOIHbIE PYHKIIMU, KacaTeabHas K rpaQuKy
dyHKumM;

BBIUUCIIATh TPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO M KOMITO3MIMHU JABYX (YHKIMH, 3HAThH
MIPOM3BOJIHBIC DJIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BaTh T€OMETPUYECKUHN 1 (PU3NUECKHUI CMBICI TPOM3BOJHON I PEIICHUs 3a/1au.

MHoxkecTBa H JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOXKECTBO, OTIEpAllUU HAJl MHOYKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUIsl ONMCAHMs PEaIbHBIX MPOLIECCOB U SBIICHUH,
MIpU PEIICHUH 3a/]a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJHO OINEpPUPOBATH TMOHATHAMM: OIpEACICHUE, TeopeMa, ypaBHEHHE-CIIEACTBUE, CBOHCTBO
MaTeMaTHYeCKOTro 00BbEeKTa, I0Ka3aTelbCTBO, PABHOCHIIbHbBIC YPAaBHEHHSI U HEPABEHCTBA.

K koniy oOyuenus B 11 kuacce oOydaromuiicst MoJydyuT CIEAyIOIINME MPEAMETHbIE Pe3yNbTaThl IO
OTJIENbHBIM TeMaM pabouei mporpaMMbl y4eOHOTO Kypca «Anredpa v Hauaja MaTeMaTHYeCKOTO aHaIN3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: HATYpaJIbHOE M 1LI€JI0€ YHCIIO, MHOYKECTBA HATYpaIbHBIX U LENbIX
qucell, UCIOJIb30BaTh NpHU3HaKu AeauMocTd nensix uncen, HOJl 1 HOK HatypanbHbIX 4ucen Ui pelieHus
3aJ1a4, IPUMEHSTh anroput™ EBkiuaa;

CBOOOJTHO OTIEpUPOBAThH MOHATHEM OCTATKa MO MOAYJIIO, 3alIUChIBATh HATYpalbHbIC YHCIIA B PA3IUUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: KOMIUICKCHOE 4YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEl,
MPEJICTaBIATh KOMIUIEKCHBIE YHCIa B airedpanyeckol M TPUTOHOMETpUYECKoW (opme, BBITOJIHATH
apupMeTHYEeCKe ONepaluy ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM IIOCKOCTH.

YpaBHeHHsI U HEPABEHCTBA:

CBOOOJHO OINEpPUPOBATh TMOHATHAMM: HppalOHAIbHBIE, IOKa3aTelbHble U Jorapudmuyeckue
HEPAaBEHCTBA, HAXOJAUTh UX PEUICHHSI C TOMOLIbI0 PABHOCUIIbHBIX N1EPEXO0/I0B;

OCYILLECTBIISATH OTOOP KOPHEH MPH PelICHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOO/JIHO ONEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEO0OXOJMMBbIE
(bopMyJIBI 17151 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO ONEpUpOBaTh MOHATHSMH: CHUCTEMa M COBOKYIHOCTh YypaBHEHHH U HEPaBEHCTB,
PaBHOCHUJIBHBIE CHUCTEMBI M CHCTEMBI-CIEICTBUSA, HAXOAWThb PEIIEHUS CHCTEMBI M COBOKYIHOCTEW
paloHaIbHBIX, HPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTApU(PMUUYECKIX YPAaBHEHUH 1 HEPABEHCTB;



pelaTh panoHalbHbIe, UPpPAllMOHATIBHBIE, IOKA3aTeNIbHbIE, JJOTapu(pPMUIECKHe U TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKaIINe MOAYJIH U TapaMeTpPhl;

OPUMEHATHh Trpaduyeckue METOAbl JJIS PpEIICHUs YpaBHEHHWH M HEPaBEHCTB, a TakXke 3a4ad C
napameTpamu;

MOJICIUPOBAaTh pEalbHbIE CUTYallMM Ha sA3bIKE aireOpbl, COCTABIISATH BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMBI 0 YCJIOBHIO 3aJauyd, HCCIIEIOBaTh MOCTPOEHHBIE MOJENIU C HCIOJb30BaHUEM
anmapara ajnre0pbl, HHTEpIPETUPOBATh MOJTYUYECHHBIH pe3yiIbTar.

DOyHKkUuM U rpaguKku:

CTPOUTH TpauKH KOMMO3ZULUHU (PYHKIUH C TOMOIIBIO SJIEMEHTApPHOTO HCCIIECAOBAHUS U CBOWCTB
KOMITO3UITUH IBYX (YHKIINH;

CTPOUTH TeoMeTpUUeckre 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIUHATHOM MJIOCKOCTH;

cBOOO/IHO ONIEPUPOBAThH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATH QYHKIMH U1 MOJICTUPOBAHMS U HCCIIEIOBAHUS PEAIbHBIX MPOIIECCOB.

Hauyana maTeMaTH4yeCcKoro aHajmsa:

MCTOJIb30BaTh MPOU3BOHYIO JJIS1 HCCIIEIOBAHUS (PYHKIIMUM HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaYeHHs (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

UCMOJIb30BaTh MPOU3BOIHYIO JUISI HAXOXACHUS HAWIIYYIIEro pelieHHs B NMPHUKIATHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3ajladax, JJIs OIpeleseHHs CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOIro
(bopmyIoit i rpadukom;

CBOOOJIHO  OMEpUPOBATh MOHATUSMHU: MEpPBOOOpa3Hasg, OMNpPENENEHHBIM HWHTErpaj, HaXOAWUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpail o popmyne Horotona-JleliOHua;

HAXOJUTh IJIOLAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIUILIO0 UHTETpaa;

UMETb  TNPEACTABIEHUE O MATEMAaTHUYECKOM  MOJCIMPOBAHWU HAa TPUMEPE  COCTABICHUS
mudepeHInanTbHBIX YPaBHEHUI;

pemaTh NMPUKIATHBIE 337a4l, B TOM YHUCIE COLUAIbHO-I)KOHOMHYECKOTO U (PM3NYECKOrO XapakTepa,
CpeICTBaMHU MaTeMaTHYECKOT0 aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3feoB U TeM MPOrpaMMbl K (ppoBIe)
/i pasn porp Beero ouTpoabHble | [IpakTHYecKue 06PA30BATETLHBIE
padoThbI padoThI pecypebi
1 MHOK€eCTBO IEMUCTBUTENBHBIX Yncesl. MHOTOWIEeHbI. PalinoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX YPAaBHEHUM
2 Oynkuuu 1 rpadukn. CreneHHas GyHKIHS C EJTbIM ToKa3aTejieM 12 1
3 ApudmeTnueckuil KOpeHb n-oi creneHu. VppannoHaibHble ypaBHEHUS 15 1
4 IToka3zarensHas ¢pyHkums. IlokasarenbHble ypaBHEHHS 10 1
5 Jlorapudmmueckas ¢pynkuus. Jlorapupmudeckre ypaBHeHUS 18 1
6 TpUroHOMETPUYECKHUE BBIPAKEHUS U YPABHEHUS 22 1
7 ITocnenoBaTeIbHOCTH ¥ IPOTPECCUU 10 1
8 HenpepoiBabie Gpynkiun. [Iponssonnas 20 1
9 [ToBTOpEHME, 0000IICHUE, CHCTEMAaTH3alIUs 3HAHUT 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne HanMeHnoBaHue pa3/iesioB U TeM MPOrpaMMbl K I (1 pposbic)
n/n pasa porp Beero onTpoabubie | lipakTuieckue | o6o0:0parennunie
padoTbI padoThI pecypebi

1 HccnenoBanue GyHKINUNA ¢ TTOMOIIBIO TIPOU3BOTHON 22 1
2 [TepBooOpasHast u MHTETpaI 12 1
3 ['paduku TpuroHoMeTpuueckux QyHKIMA. TpUrOHOMETPpUYECKUE HEPABEHCTBA 14 1
4 WppanmonanpHble, OKa3aTeNIbHbIE U JorapuMuyeckrue HepaBeHCTBa 24 1
5 KommiekcHbie yncia 10 1
6 HarypanbHble 1 1iesnbie yucia 10 1
7 CucreMbl paloHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTENbHBIX U JTOrapu(MUYECKUX 12 1

ypaBHEHUNU

3ajauu ¢ napameTpamu 16 1

[ToBTOpenue, 06001IeHNE, CHCTEMaTH3allusI 3HAHUT 16 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




INHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanyecTBo yacoB Mara DJIEKTPOHHbBIE
o Tema ypoka Kontpouabnsie | IIpakTuyeckue | H3y4e tubposLIe
n/m Bcero p p - oOpa3oBaTe/IbHbIE
padoTsbI padoThI pecype
MHOk€eCTBO, Onepanuy HaJl MHOKECTBAMM M UX CBOMCTBA 1
2 Huarpammsl Dlinepa-BeHHa 1
[IprMeHeHne TeoOpeTHKO-MHOKECTBEHHOTO anrapaTa JUlsl pelieHus 3a1a4 1
4 PanmonaneHeie uncia. OObIKHOBEHHBIE U I€CATUYHbIE IPOOH, POLIEHTHI, 1 1
OecKkoHeuyHble nepruoanyeckue qpodu. BxonHas KoHTposibHas paboTa
5 Paronanbhele uncina. OObBIKHOBEHHBIE U JIECATUYHbIE JPOOH, IPOLIEHTHI, 1
OEeCKOHEYHbIE NEPUOANYECKUE ApOOU
6 ITpumenenne npoGei u MPOLIEHTOB ISl PEHICHUs] TPUKIATHBIX 3324 1
7 [Ipumenenue apoOeii U MPOLIEHTOB ISl peIISHUs TPUKIIAHBIX 33]1a4 1
8 JleiicTBUTENBHBIE Ynca. PanmoHaIbHBIE U MPPALIMOHAJIBHBIE YHCIIA 1
9 Apudmerndeckre onepanum ¢ AeHCTBUTEIbHBIMHI YHCIaMH 1
10 Moaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1
1 [TpuOnmxE€HHBIE BHIYMCIEHUS, IPaBUiIa OKPYTJICHUS, IPUKUIKA U OL[CHKA 1
pe3yJIbTaTa BIUMCICHUN
12 OCHOBHBIE METO/IbI PELLICHHS LEJIBIX M JPOOHO-pallOHATIBHBIX 1
YpPaBHEHUI 1 HEPABEHCTB
13 OCHOBHBIE METObI PELLIEHUS LENbIX U IPOOHO-pAllMOHATbHBIX 1
YpaBHEHUI U HEPABEHCTB
14 OCHOBHBIE METO/IbI PELICHHS LENbIX U JPOOHO-pallMOHATIBHBIX 1
YpaBHEHUH W HEPABEHCTB
15 MHorouIeHs! OT OJHOU epeMeHHOM. JleleHne MHOrowieHa Ha 1
MHOTrO4WIeH ¢ octaTkoM. Teopema besy
16 MHorounensl ¢ 1iensiMu kodddurmentamu. Teopema Bueta 1
17 Pemenne cucreM TMHENHBIX ypaBHEHUN 1
18 PeleHne cucrteM TUHENHBIX ypaBHEHUN 1
19 Matpuna cucTeMsl JINHEHHBIX ypaBHEHUH. ONpenenuTens MaTpuLbl 2X2, 1
€r0 T€OMETPUYECKHUI CMBICII U CBOMCTBA; BHIYMCIECHUE €TI0 3HAUECHUS
20 Onpenenurens MaTPUIIBI 2X2, €T0 TEOMETPUUECKUN CMBICI U CBOMCTBA; 1

BBIYMCJIICHUC €CI'0 3HAYCHMUA




21

IIpuMeHeHHe onpenenuTens A PELICHUs] CUCTEMBI JIMHENHBIX
YpaBHEHUU

22 Pemenue npukiiaaHbIx 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX 1
YpaBHEHUHU

23 Pemenue nmpukiiaaHbIx 3a1a4 ¢ MOMOIIBIO CUCTEMBI JINHENHBIX 1
ypaBHEHUU

24 KoHntpoinbHas padota: "PanrionanbHble YpaBHEHHs 1 HEPABEHCTRBA. 1
Cucrempl TMHEWHBIX ypaBHEHUN"

25 @yuk1iys, cnocoOsl 3aganns GyHKIMKA. B3auMHo oOpaTHBIE QPyHKITUH. 1
Kommosurus ¢hyHkmmii

26 I'padux hyakmum. DnemMeHTapHbBIE TPpeoOpa3zoBaHus rpaduKkoB GyHKITHI 1

27 Ob6nacTh omnpenenaeHust U MHOKECTBO 3HaueHu ¢pyHkuuu. Hynu 1
¢yHkuuu. [TpoMeXyTKH 3HAK MOCTOSTHCTBA

28 Yérable u HeuéTHbIe pyHKUUU. [lepuoandeckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (pYHKIIMH

29 MaxkcumMymbl 1 MUHUMYMBI pyHKIMU. Hanbonbiiee 1 HanMeHbliee 1
3Ha4YeHUE QYHKLIUHU HAa IPOMEKYTKE

30 Jlunelinas, KBaJpaTu4Has U JpoOHO-THHENHHAas (PyHKIIUH 1

31 DneMeHTapHOE UCCIICIOBAaHUE U TIOCTPOCHUE TPaQUKOB ITHX (DYHKITHI 1

32 DreMeHTapHOe HCCIeI0BaHue U MTOCTPOeHHUE IpauKOB 3TUX (QYHKIIUN 1

33 Crenensb ¢ nenbiM nokasareneM. bunom Herotona 1

34 Crenens ¢ nenbiM nokasareneMm. bunom HeroTona 1

35 CreneHHas QyHKLUS C HATYypaJbHBIM U LIEJbIM MoKa3aTenem. Eé 1
CBOMCTBA U rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkuus. E€ coiictBa u rpaduk" 1

37 Apudmernueckuil KOpeHb HaTYpaJIbHON CTETIEHH U €ro CBOICTBa 1

38 ApudmMernueckuii KOpeHb HATYPATHHOM CTETICHH U €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YNCIOBBIX BBHIPAKECHUH, COIEPKAIINX CTETICHN U KOPHU 1

40 ITpeoOpa3oBaHus UNCIIOBBIX BBIPAXKEHUH, COIEPKAILNX CTEIIEHN M KOPHU 1

41 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAIIMX CTETIEHU U KOPHU 1

42 WppauunonaneHele ypaBHeHNs. OCHOBHbBIE METOBI PEILECHUS 1
UPPaLMOHAIILHBIX YPaBHEHUI

43 WppatmonansHblie ypaBHeHH. OCHOBHbBIE METObI PEIICHUS 1
UPPALMOHAIBHBIX YPaBHEHUI

44 WppanmonaneHele ypaBHeHN. OCHOBHBIE METOBI PEILIECHUS 1




UPPALMOHAIBHBIX YPaBHEHUMN

45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUI 1
46 PaBHOCHUIIbHBIE TTEPEXObI B PEIICHUU UPPALMOHATIbHBIX YPABHEHUI 1
47 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN UPPALMOHAIBHBIX YPABHEHUI 1
48 PaBHOCHIIBHBIE TEPEXOBI B PEIIEHUN HPPALIMOHAIBHBIX YPaBHEHUN 1
49 CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU KaK PyHKIUU 0OpaTHON 1
CTEIEHU C HAaTYPAJIbHBIM [10Ka3aTeIeM
50 CBoiicTBa 1 rpaduK KOpHS N-0i CTENEHU KaK (GyHKLIUU 0OpaTHOM 1
CTENEHU C HATYpaJIbHbIM I1OKa3aTeeM
51 KonTponbhast pabota: "CsoiicTBa 1 rpaduk KOpHS n-0i CTENEHH. 1
WppanmonanpHele ypaBHeHuUs"
52 CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENIEM U €€ CBOWCTBA 1
53 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHsb C paliMoHaJIbHBIM [TOKA3aTENEM U €€ CBOWCTBA 1
55 [TokazarenpHast pyHKUA, €€ cBOWCcTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKUUHU A pELICHUS] YpaBHEHHM 1
57 Vcnonb3oBanue rpaduka GyHKIMU AJIS pEIIeHUs] YpaBHEHUI 1
58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 1
I10Ka3aTeNNbHbIX YPABHEHUN
59 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
ITOKA3aTeNNbHbIX YPABHEHUN
60 [TokazarenbHble ypaBHEHUs. OCHOBHBIE METO/IbI PEIICHUS 1
1I0KAa3aTeNNbHbIX YPABHEHUN
61 Konrponsnas padora: "IlokazarensHas pynkuus. [lokasarenbHble 1
ypaBHeHUs"
62 Jlorapudm uncmna. CoiicTBa jgorapudma 1
63 Jlorapudwm gucia. CBoiicTBa Jiorapudma 1
64 Jlorapudm uncna. CoiicTBa gorapudma 1
65 JlecsiTUuHBIE U HATypaJibHbIE JTOTapU(PMbI 1
66 JlecATUYHBIE U HaTypaJIbHBIE JOTapH(PMbI 1
67 [TpeobpazoBanme BeIpaXEHUH, COIEPIKAIINUX JOTAPHPMBI 1
68 [TpeoOpazoBaHue BBIpAXEHHH, COMEPIKAIUX JorapudMbl 1
69 ITpeoOpa3oBaHue BbIpAXKEHUH, COAEPIKAIINX JIorapu(MBbl 1
70 Jlorapudmuueckas pyHkuus, €€ cBONCTBA U rpapuK 1




71 Jlorapudmuueckas GpyHKus, e€ CBOWCTBA U rpaduK 1
72 Vicnonp3oBanue rpaduka QyHKIMU AJ1s pEeIICHUS] YpaBHEHUIH 1
73 Vicnonb3oBanue rpaduka GyHKIMU AJ1s pelIeHUs] ypaBHEHUI 1
74 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/BI PELICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUI
75 Jlorapudmuueckue ypaBHenusi. OCHOBHBIE METOBI PEIICHHS 1
JorapuMUUECKUX ypaBHEHUI
76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIICHUS 1
Jorapu(PpMUUECKUX YpaBHEHUI
77 PaBHOCHIIbHBIE NTEPEXOIbl B PEIICHUH JOTapU(PMHUUECKUX ypaBHEHUN 1
78 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUU JIOTAPU(PMUICCKUX YPABHCHHUI 1
79 KOHTpOJ‘IBH”aSI pabora: "Jlorapudmuueckas ¢pynkius. Jlorapubmuueckne 1
ypaBHEHHS
80 CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCJIOBOTO apryMEHTa 1
81 CuHHyC, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCJIOBOT0 apryMeHTa 1
83 ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC YMCJIOBOTO apryMeHTa 1
24 TpuronomeTpuyeckas OKpyKHOCTb, OIIpe/IeIeHHE TPUTOHOMETPUUECKUX 1
(YHKIMH YHUCIOBOTO apryMeHTa
85 Tpuronomerpudeckas OKpy>KHOCTb, OIIPEJEIIEHNE TPUTOHOMETPUIECKUX 1
(GYHKIMH YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1
89 OCHOBHBIE€ TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKECHUN 1
91 ITpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
92 [TpeobOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1
93 IIpeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN 1
94 PelieHne TpUroHOMETpUYECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuYeCKuX ypaBHEHUN 1
96 Penienyie TpUroHOMETpUUECKUX YpaBHEHUI 1
97 Pemienue TpuroHoOMeTpUYECKUX YpaBHEHUHN 1




98

Pemennie TpUroHOMETPUUECKUX YPaBHEHHI

99 Pemennie TpUroHOMETpUUECKUX YpaBHEHHM 1
100 | Pemenune TpUroHOMETPUUECKUX YPaBHEHUM 1
101 KonrponsHas padora: "TpI/IFOHON'I'eTpI/IHeCKI/Ie BBIPQ)KEHUS U 1
TPUTOHOMETPUUECKHUE YPABHEHUS
102 HOCJ‘IGI{OBaTeHLI:IOCTI/I, cocoOBI 3aJaHus MTOCIeI0BaTeENbLHOCTENR. MeTo 1
MaTeMaTHYeCKOW MHAYKIUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BATENbHOCTU. McTOpus aHanu3a 1
OECKOHEYHO MaJIbIX
104 | Apudmerndeckas nmporpeccus 1
105 | T'eomerpuueckas nporpeccus 1
106 | beckoHeuHO yObIBarolas reoMeTpuiecKas Iporpeccus 1
107 | Cymma OeckOHEYHO yOBIBaIOIIeH reOMEeTpHUECKON MPOorpeccuu 1
108 JIMHEHBIN U SKCHOHEHIUATIbHBIA pocT. Yncio e. @opmyiia CI0KHBIX 1
IIPOLIEHTOB
109 JInHenHBIN 1 3KCIOHEHIMAIBHBIA pocT. Yucio e. dopmyJia CI0KHBIX 1
IPOLICHTOB
110 Vcnionb30BaHue NPOrpeccHy AJIs peIIeHuUs peasibHbIX 3a/1a4 1
MIPUKIJIATHOTO XapaKTepa
111 | KonrponbHas pabota: "llocnenoBarenbHocTu U mporpeccun” 1
112 | HenpepbiBHBIE YHKIIMHA U UX CBOMCTBA 1
113 | Touka pa3peiBa. ACUMITOTH TpadUKOB (PYHKITHI 1
114 | CgpoiicTBa yHKIIMN HENIPEPHIBHBIX HA OTPE3KE 1
115 | CsoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3KE 1
116 | Meton uHTEpBaIOB ISl PEIICHNS] HEPABEHCTB 1
117 | Metoa UHTEPBAJIOB ISl PEIIEHUS HEPABEHCTB 1
118 | Meton nHTEpBaAIOB ISl PEIICHNS HEPABEHCTB 1
119 | IlpumeHeHHE CBONCTB HENPEPHIBHBIX (DYHKIIUH SIS pEeIISHUS 3a/1a4 1
120 | IlpumeHeHue CBOMCTB HENMPEPHIBHBIX (DYHKIMIA Il pEIICHNUs 3a1a4 1
121 | IlepBas u BTOpasi NpOU3BOAHbIE (DYHKIIMU 1
122 | OmnpeneneHue, reOMETPUUECKUN CMBICT POU3BOAHOMN 1
123 | Omnpenenenue, Gu3NYeCKil CMBICI TPOU3BOIHON 1
124 | VYpaBHeHHe KacaTeIbHON K rpaguKy QyHKIIHH 1




125

VYpaBHeHHe kacaTenbHON K rpaduky QyHKIUU

1
126 | IlpousBojiHbIE 371€MEHTAPHBIX (PYHKIMM 1
127 | IlpousBojHbIe 371€MEHTapHBIX (QYyHKIHIA 1
128 | IlpousBonHas CyMMBbl, IPOU3BEACHHMSI, YACTHOTO M KOMIIO3UIIUN (QYHKIIUI 1
129 | IlpowusBoaHas CyMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIMH (DYHKIMIA 1
130 | IlpousBogHasi CyMMBI, TPOU3BECHHUS, YACTHOTO M KOMIIO3UITUHU (hYHKITHIA 1
131 | KoutponbHas pabota: "[IpousBognas” 1 1
132 | IloBTopenue, 0600IICHUE, CHCTEMAaTH3als 3HaHUK: "Y paBHeHUS" 1
133 [ToBTOpenue, 0600IIeHNE, cCUcTeMaTH3alus 3HaHUH: "DOyHKIun" 1
134 | HWroroBast KOHTpoOJIbHAs paboTa 1 1
135 | HroroBas koHTposBbHAs paboTa 1
136 | IloBTopenue, 0600MIEHNE, CCTEMATH3AIUS 3HAHUHT 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KVIACC

KoaunugecTBO 4acoB JlaTa
Ne Tema VpoKa ” - 3ve DJIeKTpOHHbIe HU(pPOBBIE
n/n yp Bcero OHTPOJILHBIC PaKTHIECKHE y o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI HHs
1 [TpumeHeHne NpoU3BOJHON K MCCIEIOBaHUIO (DYHKIMNA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
) ITpuMeHeHMe NPOU3BOIHOMN K MCCIeI0BaHNIO (DYHKIIMNA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMbI
3 [TpuMeHeHne TPOU3BOTHON K MCCIeIOBaHNIO (DYHKIMNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
4 [TpuMeHeHMe NPOU3BOIHON K MCCIeI0BaHNIO QYHKIMNA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI.
5 [IpumeHneHne npou3BOJHON K UCCIIEI0OBAaHUIO QYHKIMI Ha 1 1
MOHOTOHHOCTb U 3KCTpeMyMbl. BxoHas KoHTposbHas padoTa.
6 [TpuMeHeHMne TPOU3BOIHOMN K MCCIeI0BaHNIO0 (QYHKIMNA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMbI
7 Haxoxnenrne HanbobIero 1 HAMMEHbIIET0 3HAYEHUS 1
HEeNnpepbIBHON (PYHKLIMHU HA OTPE3KE
3 Haxoxnenne HauOoJbIIero 1 HAMMEHbILIETO 3HaYeHUs 1
HenpepbhIBHON (DYHKIIMU HA OTPE3Ke
9 Haxoxnenrne HanbobIero 1 HAMMEHbBIIET0 3HAYCHUS 1
HEeNnpepbIBHON (PYHKIIMU HAa OTPE3KE
10 Haxoxnenne HauOobIIero 1 HAMMEHbBLIETO 3HAYCHUS 1
HENpepbIBHON (PYHKLIMHU HA OTPE3KE
11 Haxoxxnenne HauOombIero 1 HAMMEHbBLIETo 3HaYeHUs 1
HENpepbIBHON (PYHKLIMU HA OTPE3KE
12 Haxosxnenne HauOobIero 1 HAMMEHbBUIETO 3HAYCHHUS 1
HeNnpepbIBHON (PDYHKLIMU HA OTPE3Ke
13 IIpuMmeneHne NPOU3BOJHON I HAXO0XKACHNS HAWITyYIlIEero 1
pElIeHUs B IPUKJIAIHBIX 3a7a4ax
14 [IpumeHneHne npon3BOHON I HAX0XKAECHNUS HAaWTyqIlIero 1
pEILICHNs B IPUKJIAIHBIX 3a7a4ax
15 IIpumeHeHne NPONU3BOJHON I ONPEACIIEHUS CKOPOCTH U 1
YCKOpEHHS IPoIiecca, 3aJaHHOT0 GOopMyIIoil niH rpadukoM
16 [IpuMeHeHne MpOU3BOIHON IS ONPEEIEHUS CKOPOCTH U 1

yCKOpEHUs Ipoliecca, 3aJaHHoro hopmysnon win rpadukoM




17 Kommozurus ¢hyHkimii 1

18 Kommosumus GyHKImi 1

19 Komnozunus Gyskimii 1

20 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON 1
IJIOCKOCTH

1 I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha KOOPIUHATHON 1
IJIOCKOCTH

2 Konrponsnas pabdora: "HccnenoBanue GpyHKIMA ¢ TOMOIIBIO 1
MIPOU3BOTHOMN"

23 IlepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

4 [TepBooOpasHbie areMeHTapHbIX (GyHKIMA. [IpaBuna 1
HaXO0X/ICHUs IEPBO0OPA3HbIX

25 [TepBooOpasubie anemeHTapHbIX GyHKIMN. [IpaBuna 1
HaXOKJCHUS IEpPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT HHTErpaia 1

27 Beruucnenue onpenenéHnoro naterpaia no gopmyine Herorona- 1
JleiiOHuma

28 Brruucnenue onpenenénnoro naterpaia mno gpopmyne Herorona- 1
JleliOHMIIa

29 ITpuMeHeHHe UHTErpaa A1 HaxX0XASHU MJI0MIa e MI0CKuX 1
¢duryp

30 [IpumeHneHnue uHTerpaia A HaxoXkAeHus: 00bEMOB 1
reOMETPHUECKUX Tell

31 [Tpumeps! pemenuii AuddepeHnnaIbHbIX ypaBHEHHM 1

32 ITpumeps! pemenuii quddepeHraIbHbIX ypaBHeHUN 1

33 MatemaTnueckoe MOAEINPOBAHNE PEATIBHBIX IPOLIECCOB C 1
OMOUIbI0 AU PepeHInaIbHbIX YPAaBHEHUN

34 KonTponbras pabora: "[lepBooOpasnas u uaTerpan” 1

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduKu 1

36 Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U rpaUKu 1

37 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduKu 1

38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1

39 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpaduKu 1

40 OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHUH ¢ TOMOILBIO 1

TPUTOHOMETPHUECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHUH ¢ TOMOILBIO

41 TPUTOHOMETPHUECKON OKPYKHOCTH !
42 OT60p KOpHEH TPATOHOMETPHYECKHX YpaBHEHUH C TOMOUIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OT10op KOpHEi TPUTOHOMETPHYECKHX YPaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
44 Pemenne TpuroHoMeTpruYECKNX HEPABEHCTB 1
45 Peniennie TpUroHOMETpUUECKUX HEPABEHCTB 1
46 Pemrenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1
47 PelreHre TpUroHOMETpUYECKUX HEPABEHCTB 1
48 Konrponsnas padora: "['paduku TpUrOHOMETPHUECKUX 1
¢yukuil. TpuroHoMerpuueckue HepaBeHcTBa"
49 OCHOBHBIE METO/Ibl PEIIEHUS MIOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METOIbI PELICHUS MTOKA3aTeNbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/Ibl PEIIEHUS IOKA3aTEeNbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IBI PEIIEHUS MIOKA3ATEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JoTapuhMUIECKIX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI peIICHHS JTJOTapU(PMHUECKUX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI peIIeHUs JorapuhMUIECKIX HEPABEHCTB 1
56 OCHOBHBIE METOJIbl PELIEHUS JIOTAPUPMUUECKIX HEPABEHCTB 1
57 OCHOBHBIE METOIBI PEIIEHUS] UPPALIOHAIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIbl PEIICHUS] UPPAIOHATIbHBIX HEPABEHCTB 1
59 OCHOBHBIE METOIbI PELLIEHUS] UPPALIOHAIbHBIX HEPABEHCTB 1
60 OCHOBHBIE METObI PEIICHHS UPPAIIMOHATIBLHBIX HEPABEHCTB 1
61 I'padrrueckue METO bl PEIICHUs] MPPALMOHAIBHBIX YPaBHEHUN 1
62 I'padmyeckue MeToapl peleHUs] HPPAIMOHAIBHBIX YPAaBHEHUN 1
63 I'padrueckue MeTopl peleHus MOKa3aTeNbHbIX YPaBHEHUN 1
64 I'padrueckue MeTo bl PElIeHUs TOKA3aTeNbHBIX HEPABeHCTB 1
65 I'paduaeckue mMeTonp peneHus JorapuMUIECKIX ypaBHEHUH 1
66 I'padrueckue MeTO bl pelIeHus JJIOrapu(PMUIECKUX HEPABEHCTB 1
67 I'paduaeckue meTomp! pemeHus JorapuGMUIESCKIX HEPABEHCTB 1
63 I'padmyeckue MeToabl peleHus MOKa3aTeNbHbIX U 1

Jorapu(pMHUUECKUX YpaBHECHUH




I'paduueckue METObI PELICHUS TTOKA3aTEIbHBIX U

69 . |
JorapupMUUECKUX ypaBHEHUI

70 I'padmyeckue MeToabl peleHus MoKa3aTeNbHbIX U 1
norapuGMHUECKUX HEPABEHCTB

71 I'padmyaeckue MeTOABI peLIeHUS TTOKAa3aTeIbHBIX U 1
JorapuMUUECKUX HEPAaBEHCTB

7 Kontpoinbnas pabora: "UpparmoHanbHble, MOKa3aTeIbHbIC U 1
jorapu(pMHUECKUE HEPABEHCTBRA"

73 KomruiekcHbie uncna. AnreOpandeckas U TPUTOHOMETPUIECKas 1
(bopMBbI 3anKicH KOMIUIEKCHOTO YHCJIa

74 KommuiekcHbie uncna. Anredpanyeckas U TPUTOHOMETpUYecKas 1
(hopMBI 3aIIFICH KOMILIEKCHOTO YHCIIa

75 ApubdmeTndeckne onepanyuu ¢ KOMITIEKCHBIMUA YUCIIaMU 1

76 ApudmeTrueckre onepanuy ¢ KOMIJIEKCHBIMU YUCIIaMU 1

77 N300paxeHne KOMIJIEKCHBIX YHCE Ha KOOPAUHATHON 1
TIJIOCKOCTH

73 N300pakeHre KOMITJIEKCHBIX YHCE Ha KOOPIUHATHON 1
MIJIOCKOCTH

79 ®opmyia Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOTO 1
qyucia

30 ®opmyna Myaspa. KopHu n-oii cTeneHH U3 KOMIIJIEKCHOTO 1
yucia

]1 [IprMeHeHne KOMIUIEKCHBIX YUCEI Ui pelieHus: (GU3NIeCcKux U 1
reOMETPUUYECKUX 3a/1a4

82 KonTponbnast pabota: "KomiekcHsie yncna' |

83 HarypanbHble 1 1iesnbie yucna 1

84 HatypasibHble U 11e51bIe ynciia 1

85 [IpumeneHne Npu3HAKOB JETUMOCTH LIEJIBIX YUCET 1

86 IIpuMeHeHre NPU3HAKOB ACIUMOCTHU LENBIX YHCEIl 1

87 [Ipumenenue npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK 1

88 [Tpumenenue npusznakoB aenumocty nenbix yrncesn: HOJl m HOK 1

89 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH EIBIX YHCEII: OCTATKU 10 1
MOZYJIO

90 [IpuMeHeHne NpU3HAKOB ACIIUMOCTHU LEIbIX YUCEI: OCTATKU 10 1

MOJIYJIIO




HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LCIIbIX YUCCII: aJITOPUTM

o1 EBkina Juist pereHyst 3a1a4 B IeJIbIX YUcIax !

92 Kontposnbnas pabota: "Teopus menbix yncen" 1

93 Cucrema ¥ COBOKYIIHOCTh YpaBHEHHM. PaBHOCHIIBHBIE CHCTEMBI 1
U CUCTEMBbI-CIIC/ICTBUS

94 CucrteMa U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI 1
U CUCTEMBbI-CJICJICTBHS

95 OCHOBHBIE METOBI PELIEHHs CHCTEM 1 COBOKYITHOCTEH 1
palMOHAIBHBIX YpPaBHEHUH

96 OCHOBHbBIE METO/IbI peLICHNs CHCTEM 1 COBOKYIHOCTEH 1
UpPaLMOHAIILHBIX YPaBHEHHM

97 OCHOBHBIE METOIBI PEIIEHUs CCTEM U COBOKYITHOCTEH 1
NOKa3aTeIbHbIX YPaBHEHUH

08 OCHOBHBIE METOBI PEIICHH CHCTEM 1 COBOKYITHOCTEH 1
MIOKAa3aTeIbHbIX YPABHEHUN

99 OCHOBHBIE METO/Ibl PELLIEHUS] CUCTEM U COBOKYITHOCTEN 1
Jorapu(pMHUUECKUX YpaBHEHUN

100 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN 1
JorapuPpMUUECKUX YpaBHEHUI
[IpuMeHeHne CUCTEM K PElIeHUIO MaTeMaTHYEeCKUX 3a]a4 U

101 | 3amay U3 pa3aMyYHBIX 00JacTel HAYKU U peabHOM JKU3HH, 1
MHTEPIPETALHMSI TOJYYSHHBIX PE3yJIbTaTOB
ITpuMeHeHHE crcTeM K pellIeHU0 MaTeMaTHYECKHX 3a/1ad U

102 | 3amay U3 pa3aMyYHBIX 00JacTel HAYKU U PeabHOM JKU3HH, 1
MHTEpIpeTalys NOJIyYEHHBIX pe3yJIbTaToB
IIpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a1a4 U

103 | 3amay U3 pa3aMUHBIX 00JacTel HAYKU U peabHOM JKU3HH, 1
MHTEpIpeTalys NOJTYYSHHBIX pe3yJIbTaToB
Kontponbras padota: "CucTemMbl palimOHAIbHBIX,

104 | uppanMoHaNBHBIX MMOKA3aTEIBHBIX U JIOTAPU(PMUIECKUX 1
ypaBHEeHUN"

105 | PamuoHanbHble ypaBHEHUS C TapaMeTpaMu 1

106 | PaunmoHnanbHbIE HEpAaBEHCTBA C TapaMeTpaMu 1

107 | PanmoHanpHbIE CUCTEMBI C TApaMeTpamMu 1

108 | VppanuoHanbHble ypaBHEHHS, HEPABEHCTBA C NTapaMeTpaMu 1

109 | HpparmoHaibHbIE CUCTEMBI C TapamMeTpaMu 1




110

IloxazaTennHBIE YPaBHCHUA, HCPABCHCTBA C IIapaMCTpaMu

1

111 | Iloka3aTesbHbIE CUCTEMBI C TApAMETPaMHU 1

112 | JlorapudmMuyeckue ypaBHEHHUs, HEPABEHCTBA C NapaMeTpaMu 1

113 | Jlorapudmuueckue cucTeMbl ¢ HapaMeTpamu 1

114 | TpuroHomerpuueckue ypaBHEHHs C IapaMeTpaMu 1

115 | TpuroHoMmerpuueckre HEPABEHCTBA C TApaMETPAMH 1

116 | TpuroHomerpuueckue CUCTEMBI ¢ TapaMeTpamMu 1

117 [TocTpoenue u ucciae0BaHNEe MaTEMaTHYECKUX MOJIEei 1
pEAIbHBIX CUTYallU C TOMOIIBIO YPABHEHUH C TapaMeTpaMu
[Toctpoenue u uccieoBaHre MaTEMaTHUECKUX MOJIeIen

118 | peanbHBIX CUTYAIMI C TOMOIIBIO CUCTEM YPaBHEHUH C 1
napameTpamu
[TocTpoenue u uccneqoBaHre MaTEMaTHUECKUX MOJIesIen

119 | peanbHBIX CUTYAIMI C TOMONIBIO CUCTEM YPaBHEHUH C 1
napameTpamu

120 | KonrtponbHas padota: "3anaun ¢ mapamerpamu' 1

11 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIIMS 3HAHUN: 1
"YpaBHenus"

122 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 3HAHUI: 1
"YpaBHenus"

123 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATHU3AIIHS 3HAHUN: 1
"YpaBHenus. CucteMbl ypaBHEHUN"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUI: 1
"HepaBeHcTna"

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3HAHUN: 1
"HepaBencrna"

126 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1
"HepasencTna"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUN: 1
"[IpousBojHas u e€ npuMeHeHue"

128 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS 3HAHUH: 1
"IIpousBogHas u e€ npumeHenue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aUs 3HAHUI: 1
"[IpousBojHas u e€ npuMeHeHue"

130 [ToBTOpeHME, 06001eHNEe, cucTeMaTu3anus 3Hanui: "MHTerpan 1

Y €ro npuMeHenue"




131 | IloBTopenwme, 0000IIEHUE, CUCTEMaTH3aus 3HaHUH: "D yHKIUN"

132 | IloBTrOpenue, o6o0IIEeHNEe, cCUCTEMaTH3aIMs 3HaHuil: "OyHKuun"

133 | TloBropenue, o6o0mIeHNe, cucTeMaTn3anus 3Hanui: "Oyakuun"

—__— = = = =

134 | Wrorosas KOHTpoOJbHas paboTa 1
135 | MHrorosas KOHTpOJbHAS paboTa 1
136 | IloBTOpenwue, 0600IIEHUE, CUCTEMATH3AIIHSI 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Anumos III.A. Anrebpa u Hayanma MateMatudeckoro ananuza. 10-11 k1. ba3oBbrit n yriy0iaEHHBIM
ypoBuW/IIL.A. Anmumos, FO.M. Konsirun, M.B. Tkauésa.-M.; [Ipoceenienue; 2024 ®I'OC

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1. Anumos II.A. Anrebpa u Hauana mareMmaTrueckoro aHanuza. 10-11 k. bazoBwiit ¥ yriayOnéHHBII
ypoBuW/IIL.A. Amumos, FO.M. Konsirun, M.B. Tkauésa.-M.; [IpocBenienue; 2024 ®I'OC

2. Pypykun A.H., Xomytosa JI.1O., UekanoB O.}O.IToypounsie pa3paboTku no Anredpe 1 Hayagam
ananu3a k 10 ximacce. -M., «cBAKO» 2016.

3. AunreOpa u Hauasia MaTeMaTHYecKoro aHanu3a. Metoauueckue pekomenaanuu. 10-11 kiaccst:
yueb. nocobue 1 obieodpazosar. opranuzauuii / H.E.d&noposa, M.B. Tkauéga. - 3-e u3n.,
nepepad. - M.: [IpocBenienue

4. Anrebpa u Hayana aHanu3za. 10 kimacc: moypounsle miaHbl o yueOnuky I11I.A. AnumoBa u ap./ aBT.-
coct. I'.M.I'puropsesa.-Bonrorpan: Yuurens

5. AnreOpa u Havana aHanu3za.l 1 knacc: noypounsle miansl o yueoHuky 11I.A. AnumoBa u 1p./ aBT.-
coct. I'..I'puropseBa.-Bonrorpan: Yuurenb

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/

https://m.edsoo.ru

https://www.yaklass.ru/

https://uchi.ru


https://uchi.ru/

