MyHuIMnanbHOe 0I0KETHOE 00I1e00Pa30BaTEIbHOE YUPESIKICHUE

«Cpennss obnieodpa3oBarenbHas mkojiaa Ne 46y r. bpsiHcka

Annomayusn K padoueit npozpamme

ydueOHOro npeamera « Anredpa u Hadyaia aHau3a»

Pabouas nporpamma yueGHOro npenMera «AnreOpa ¥ Hayasa aHaiau3a» o0a3aTesIbHON

npeaMeTHol obnactu «MaTtemaTuka U MHPopMaTHKa» pa3paboTaHa B COOTBETCTBUU C IIYHKTOM
18.2.2. ®I'OC COO u 2 rona B 10,11 kmaccax.

PaGouas mporpamma pazpaboTana rpymmoi yduTene B COOTBETCTBUU C MOJIOKEHUEM O paboumx
MporpaMMax U OMpeeisieT OpraHru3alnio 00pa30BaTEIbHON AEITETbHOCTH YUYUTEINS B IIKOJIE TIO
yaeOHOMY mpeameTy «Anredpa 1 Hayaia aHaanu3a».

PaGouas nporpamma yueOHoro nipenmeta « Anredpa n Hauana aHanmsa » spisiercst yactbio OOIT
COO, onpenensromen:

- COJlEpXKAHUE;
- IJITAHUPYEMBbI€ PE3yJIbTaThl (JIMUHOCTHBIE, METANPEIMETHBIE U MIPEAMETHBIE);

- TEMaTUYECKOE MJIAHUPOBAHUE C YIETOM paboueii MporpaMMbl BOCIUTAHUS U BO3MOYKHOCTBIO
ucnoas3oBanus JOP/IIOP.

Pabouas mporpamMma o0Cyk/1€Ha U IPUHSATA PEIICHUEM METOINYECKOT0 00beINHEHHS U
COIJIacoBaHa 3aMECTUTEJIEM JUPEKTOpa 1o yueOHo-BocnuTaTenbHol pabote MBOY «COILL Ne
46» r. bpsHcka.

Hata: 30.08.2023 1.
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Brimucka

13 OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbl CPEIHETO 00IIIero 00pa3oBaHuUs

PACCMOTPEHO COI''TACOBAHO
METOANYECKOE 00BbEINHEHNE yUUTENel 3am. qupekropa no YBP
MaTeMaTUKH U HH()OPMATUKU JLLA. KpppKyk
npotokoJi oT 30.08.2023 1. Ne 1 30.08.2023 r.

Pabouas nporpamma

Y4e0HOro npeamMera «AJjredopa u HayaJa aHaJIU3a»

(yriy0JieHHbIH YPOBEHb)
IJISI CpeTHero o001ero o0pa3zoBaHusi

Cpok ocBoenusi: 2 roga (¢ 10 mo 11 kiacc)

CocTaBuUTENN:

Jamynuna TaresiHa BUKTOpOBHA,

Brimucka Bepna 30.08.2023 r.

Hupexrop  E.M.Ilepeneuko
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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MOCKOJIbKY, C OAHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUsl BCEX E€CTECTBEHHO-HAyYHBIX KYPCOB, a C JIpYroil CTOPOHBI, (hopMHUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYTUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKHu, KoTopas (QOpMyJIHUpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIECTBEHHOMN XKHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSMHU ajireOpbl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hayajga MareMaTHYeCKOro
aHanM3a» OOydYarolIMecsl MOJY4YaroT HOBBIM OMBIT PElleHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEpIpETaMy  IIOJyYCHHBIX  PEIICHMM, 3HAKOMATCA C  IPUMEpaMHu
MaTeMaTHUYeCKNX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSMU U UX aBTOPAMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBIA peanu3yercs Kak dYepe3 YdeOHbI Marepual, CIOCOOCTBYIOIIUI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOy4yeHus airedpe M HadajaM MaTeMaTH4ecKOoro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJEHBI CIECAYIOIIUE COAECPKATENbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTCHUS», « DYHKIIUU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
oOyueHusi Ha YpOBHE CpeIHEro oOIero oopa3zoBaHMs, €CTECTBEHHO IOIOJHSSA
ApYr Apyra W MOCTENEHHO HACHIIAsCh HOBBIMH T€MaMU W pasjaenamu. JlaHHBIH
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromiuecsi OBianeBalOT BcE Ooiee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOMTh MATEMaTHYECKYl0 MOJIelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUsI CaMOCTOATENIHHO C(OPMYIMPOBAHHON MaTeMaTHUYECKON 3aJauu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConeprxarenbHo-MeToauueckass JUHUS «Hucna U BBIYUCICHUSD 3aBEPLIAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero oopazoBanus. Ha ypoBHe cpegHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B ceOS MCMOJIB30BAHHUE PA3IAYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHWCIIOBBIC BBIPAKEHHUSA, padOTaTh C MAaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My cIenu(puYecKue 3aJaud M OIepaluu: [eJleHUEe Haleno,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJIEUEHUE KOPHS HATypaJbHON CTENEHU Ha MHOXECTBE KOMIUIEKCHBIX UYHCEJL.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIETIE pealbHOTO MUpA, HIMPOKO HCIONIB3YIOTCS 0000IIeHHE U
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aromipecs OBJAACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCClIeIOBaHUU (YHKIMI ¢ TTOMOIIbIO MPOU3BOJHON, MPU PEHICHUH MPHUKIATHBIX



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUH, a TAKXKe BBIPAKCHUI,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHYECKOIO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuid,  paboTbl C  CHUMBOJIbHBIMU  (OopMaMM,  TIPEICTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npenjaraetr 3((EeKTUBHbIE HWHCTPYMEHTHI Ui pEHICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToandeckass JuHUA «DyHKuMM W rpa@uKu» TECHO
MEpeIIeTaeTCs € JPYTMMH JIMHUSMHU Yy4€0HOrO Kypca, IMOCKOJBKY B KaKOM-TO
CMBICJIE 3a1a€T MOCJIEN0BATENBHOCTh U3YUEHUs MaTtepuana. M3yueHue CTeneHHOM,
MOKa3aTeNbHOM, Torapu(MUIECKON U TPUTOHOMETPUIECKUX (PYHKITHI, NX CBOMCTB
1 TpaUKOB, UCHOJIb30BaHUE (PYHKLMM ISl pelIeHUs 3aJad U3 JAPYruX y4eOHbIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
ynensiercs (OpPMHUPOBAHUIO YMEHHMSI BbIpaxaTh (OpMYiaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuuHOM (opMe: aHaTUTHYEeCKOM, rpaduueckoid u cinoBecHoil. Ero msyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYI KaK MATEMAaTHYECKUX, TAK U NPUKJIAJHBIX 33]ad,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHUsI TpoueccoB. JlaHHas coaepkaTeiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-PKOHOMHMYECKHX, 3aJjayaX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4eCKOTro
aHayM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMaIbHO-JIOTHUYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYECHHBIX B XOJAE pPa3BUTHS MATEMATUKU Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJiee YHUBEPCAIbHBIA S3BbIK, OOBEAMHSIONIUNA BCE pPa3/Ieiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMUIUIMHBI U WX TPWIOKeHUss B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTeMaTHUKH W MCIOJIb30BaTh €ro JUIsl BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILIICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOI'0 MOJCIUPOBAHUS, KOTOPBIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KAXK/IbIM U3 Pa3/IeNiOB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJIOTHIO, 0000maTh W KOHKPETHU3UPOBATH  MPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenne yueOHOro kypca «Aaredpa W Hadala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

Panmonanbupie yucina. OOBIKHOBEHHBIE U JECSTHUHBIE JPOOH, IMPOIEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
Apudmernyueckue  omepaldd € JCUCTBUTENbHBIMU  4YucCiIaMu.  Moayib
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOJXOAAIIEeH POPMBI 3aMMCH IEHCTBUTENBHBIX YUCEIT IS PEIICHUS TPAKTHYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHUs. PaBHOCWIIBHBIE ypaBHEHHs W ypaBHEHMsA-CleACTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YNCIOBBIX BBIPAKEHUHN, COJIEPIKALIUX CTEIIEHU U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHEMHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccnenoBaHue TMOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DYyHKUUH U TPAPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[IpomexxyTku 3HaKOMOCTOsIHCTBA. UETHBIE M Heu€THBIE QyHKIMU. [lepuonnyeckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKINMA 71 peICHUST YpaBHECHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3afaHusl IMocleqoBaTenbHOCTe. Metoa
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

Apudmernueckass U1 reoMeTpuueckas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIMM W uX cBoMcTBAa. Touku paspbiBa. ACHUMHOTOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeneraeHue, reOMeTPUUECKUi 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHoOXkecTBO, Onepauuu HaJ MHOXECTBAMU M HMX CBOMCTBA. JlumarpamMmbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHMUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3aJ1a4 B LENbIX YHCTax.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [IpumeneHue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7ad M3 Pa3IUyHBIX 00JacTel HaykKu U peaylbHOM
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckre MeTOnbl pelieHusT yYpaBHEHHMM M HepaBeHCTB. | 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAIHBIX 3aJa4dax, I ONpPENEJEHUs CKOPOCTH M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHOro nuTerpana mo ¢popmyne Herorona-JIeliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  YYEBHOI'O KYPCA  «AJITEBPA U1 HAYAJIA
MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIMI YPOBEHb) HA VYPOBHE CPEJIHEI'O OBFIIEIO
OBPA3OBAHUMA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTh I'PAKIAHCKON MO3UIMKM OOYYarolIerocsi Kak akTUBHOIO M OTBETCTBEHHOI'O 4JIEHA POCCHUUCKOTO
00IIeCTBa, MPEACTABICHHE O MAaTEMATHIECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IHYHBIX CTPYKTYp, SBICHUU, MPOIEIYP
IpaXJaHCKOTO o01IecTBa (BIOOPHI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOCHCTBOBATh C COLMAIbLHBIMU MHCTUTYTaMH B
COOTBETCTBUH C WX QYHKIIUSAMH ¥ HA3HAYCHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(OpMUPOBAHHOCTh POCCHUMCKOMN T'PakIAHCKOW UJIEHTUYHOCTH, YBAXKEHHS K IMPOIUIOMY U HACTOSILIEMY POCCUKCKOM
MaTEMATUKH, LEHHOCTHOE OTHOUICHHE K JOCTHKCHHUSIM POCCUMCKAX MAaTEMAaTUKOB W POCCHUMCKOM MaTeMaTUYE€CKOU
IIKOJIbI, UCTIOJB30BaHUE ITUX JIOCTIXKEHHH B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHME TYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapoaa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MOBEJICHUSA, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKCHUW HAYKH M JIESITEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYIIEro;

4) 3¢cTeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYas 3CTETUKY MATeMaTHMYeCKMX 3aKOHOMEpPHOCTEHW, OOBEeKTOB, 3ajady,
pELIEeHNH, PaCCYKAEHNUM, BOCIPUUMYHUBOCTh K MATEMATHYECKUM aCIIEKTaM PA3JIMYHbIX BUAOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS NMPUMEHSITh MaTeMaTHUYEeCKUE 3HAHUS B MHTEpEcax 3/I0pOBOr0 M Oe30macHoro oodpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBbIO (30POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH U
OTIIbIXa, peryispHas (Qu3nyYecKkas AaKTUBHOCTh), (U3MUECKOE COBEPIICHCTBOBAHWE TMPH 3aHATHUSIX CIIOPTUBHO-
03JI0POBUTEIIBHOMN JAEATEIIbHOCTHIO;



6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHUE IIEHHOCTHU TPYAOIIOOMSA, MHTEpPEC K pa3lIuyHbIM cdepam mnpodeccrnoHambHOMI
NEeSATeIbHOCTH, CBSI3AHHBIM C MAaTeMaTUKOM M €€ MPWIOKEHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiei
npodeccui W peann30BBIBATh COOCTBEHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ECKOMY
00pa3oBaHUI0 U €amMOOOpa3OBaHUIO HAa MPOTSHKEHUM BCEH KW3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B PEIICHUU
IPaKTHYECKUX 3a]]a4 MaTeMaTHICCKON HAIPaBICHHOCTH,

7) 3K0JIOrM4€eCKOro BOCIIUTAHUA:

c(hOPMUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYphl, TOHUMAHHE BIMSHHUS COIUAIBHO-DKOHOMHUYECKHX IPOIIECCOB Ha
COCTOSTHHE TIPUPOJHON U COIMAIBLHON CpPefbl, OCO3HAHHE TII00aTHHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
Ha NMPUMEHEHHNE MaTeMaTUYeCKUX 3HAHUH VI PEIIeHUs 3a7a4 B 00JIaCTH OKpY Karolel cpe/ibl, IJIaHUPOBAHNE MOCTYITKOB
Y OIIEHKHU UX BO3MOXKHBIX MOCIEICTBUM JI OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI' 0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU M OOIIIECTBEHHOU
MPaKTUKUA, TOHMMAaHWE MaTeMaTUYeCKOM Hayku Kak c]epbl 4eloBEYECKOW MesATeTbHOCTH, JTalmoB €€ pa3BUTHS U
3HAYMMOCTH JIJISl PA3BUTHS IIUBHIIM3AIIMH, OBJIAJICHHUE S3BIKOM MAaTEMAaTHKHA M MaTeMaTHYECKON KYJIbTYpOi KaK CPeICTBOM
MO3HAHHUSI MHUpPA, TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO W HUCCICAOBATEILCKYIO JCSATEIbHOCTh WHIUBUAYaTbHO U B

rpynme.

METAIIPEAMETHBIE PE3YJ/IBbTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMCTBUA:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTUYECKUX OOBEKTOB, MOHSTHH, OTHOIICHUN MEXITY
MOHATUSIMHU, (POPMYIHUPOBATH OIpeAeieHUsS TOHATUH, YCTaHABIMBATh CYIICCTBCHHBIM MNpHU3HAK KJaccH (DUKAIIUH,
OCHOBaHUS JJ1s1 000OIIECHUS U CPABHEHUSI, KPUTEPUU ITPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATh M MPeoOpa30BBIBATh CYKJICHHS: YTBEPAUTCIBbHBIC U OTPUIIATEIIbHBIC, CIMHUIHBIC,
YacTHBIE U 00IIIHE, YCIOBHBIE,



BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOpeursi B (akTax, JaHHBIX, HAOTIOJCHUSAX U
YTBEPKICHUSX, MPeIaraTb KpUTEPUH JJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX ¢ WHIYKTUBHBIX YMO3aKIIOUYCHUH,
YMO3aKJIIOUEHUM 110 aHAJIOTUH;

MIPOBOANTE CaMOCTOSITCJIBHO JIOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKACHUN (TIpsIMble M OT TIPOTHUBHOTIO),
BBICTPanBaTh apryMEHTAIIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)K/ICHUS U BHIBOIBI;

BBIOWpATh CMOCO0 perieHus y4eOHOW 3a7aur (CpaBHUBATh HECKOJIHKO BapHAHTOB PEIICHUS, BHIOMpATh HamOoliee
MOAXOASIIUN ¢ YUETOM CaMOCTOSATEIHHO BBIJICJICHHBIX KPUTEPHER).

ba3oBble ucciieoBaTe1bCKIE JCHCTBUSA:

HCII0JIh30BaTh BOMPOCH! KaK MCCIEAOBATEILCKUN HHCTPYMEHT MO3HaHMS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTHUBOpEYrEe, MpoOJeMy, YCTaHABIWBaTH HCKOMOE W JaHHOE, (OPMHUPOBATh THIOTE3Yy, ApPryMEHTHPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIIEIOBAaHUE [0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00bEKTa, SIBICHHUS, TPOIIECCa, BRISBICHUIO 3aBUCMOCTEH MEXK Iy OOBEKTaMH, SBIICHUSMH, TIPOIIECCAMHU;

CaMOCTOSITEIbHO  (hOPMYIHpPOBaTh OOOOIIEHUS ¥ BBIBOALI 110 pe3ylibTaTaM MPOBEAEHHOIO HAOIIOACHUS,
UCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTD MOJTYyYEHHBIX PE3YIbTaTOB, BEIBOJIOB U 000OIICHHMIA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIJIBUTATh MPEANOIOKEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISBIIATH AeUIIATH HHGOPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BONPOC U JUTSI PEIICHUS 3aa4H;

BBIOMpaTh HMHGOPMAIIMIO W3 HCTOYHMKOB PA3IMYHBIX THIIOB, aHAJIM3UPOBaTh, CHUCTEMaTU3UPOBATh W
WHTEPIPETUPOBATh MH(OPMAIIMIO PA3TMYHBIX BUIOB U (HOPM TIPEICTABICHMUS;

CTPYKTYPHPOBaTh HH()OPMAITHIO, IPEICTABIIATE €€ B pa3IUIHBIX (hOpMax, HILTIOCTPUPOBATH TPadUIECKU;

OLICHUBATh HAIEKHOCTh MH(OPMAIIMH IO CAMOCTOATENILHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE JIelicTBUs
Oommenue:



BOCIPUHUMATh U (HOPMYIUPOBATH CYKIIEHUS B COOTBETCTBUM C YCJIOBUSIMHU U UEISIMU OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUSI IO XOAY PELICHUs 3a]1auH,
KOMMEHTHPOBATh TIOJydEeHHBIN pe3yJIbTaT;

B XO/€ OOCYXICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl, MpOOJIeMbl, pelraeMol 3ajiayw,
BBICKA3bIBAaTh WJICH, HAICJICHHBIC Ha ITOMCK PEIICHUS, COMTOCTABIISATh CBOM CYXKIACHHS C CYXXIACHUSIMH IPYTUX y4aCTHHUKOB
auanora, OOHApyKMBaTh Pa3IMuM€ W CXOJCTBO TO3MWIMH, B KOpPpeKTHOW (opme (GopMyIupoBaTh pa3HOTJIACHS, CBOH
BO3PaKCHHUS;

NPEJCTABIIATh PE3yJbTAThl PEIICHUS 3aJla4M, SKCIIEPUMEHTA, WCCIIEIOBAHMS, MMPOEKTa, CaMOCTOSTEIILHO BBIOMPATH
¢dbopMaT BEICTYIUICHUS ¢ YIETOM 3a7a4 MPE3EHTAIINN U OCOOCHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe YHUBepcaibHbIEe YUyeOHbIe AeiicTBUSA

Camoopranmzanmsi:

COCTaBIISITh IIJIaH, AJITOPUTM PEIICHUS 3a/ayd, BbIOMpATh CIOCOO pelIeHUs ¢ y4E€TOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YIETOM HOBOW HH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLUMOHATbHBIH HHTE/JIEKT:

BJIQJICTh HaBBIKAMHU TIO3HABATEIbHOW pedJCKCHM KaK OCO3HAHHUS COBEpIIAEMbIX ICHCTBHUH W MBICIUTEIBHBIX
IIPOIECCOB, MX PE3yJIbTaTOB, BIAJETh CIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJS MpOIecca W pe3ysbTara PEIICHUS
MaTeMaTHYEeCKOM 3a71a4H;

MPEBUIETb TPYIAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPHU PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBHI B ICSITEIbHOCTh Ha
OCHOBE HOBBIX 00CTOSITEIILCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTaTa LEIU M YCJIOBHSAM, OOBSCHATH NMPUUYUHBI JOCTHXKEHUS WU HEAOCTHUKEHUS
PE3yNbTATOB JIEATEILHOCTH, HAXOUTh OMMOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTD:

MOHUMATh W KCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIWBUIYaATLHON PaOOThI MPU PEIICHUH y4eOHBIX 3ajad,
MPUHUMATh II€JTh COBMECTHOW JESITEIBHOCTH, IJIAHUPOBATH OPraHU3aIllMI0 COBMECTHOW paOOTHI, PaCTpENesiTh BUIBI
paboT, T10roBapuBaThCs, 0OCYKIATh MPOLIECC U PE3YIbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFO/ICH;



y4acTBOBaTb B T'PYNNOBBIX (opMax paboTbl (0OCYXkAEHHS, OOMEH MHEHHM, «MO3rOBbI€ ILUTYPMbD» U HHBIE),
BBITOJIHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATh CBOU JACUCTBUS C APYTUMU UJICHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO
CBOET0 BKJIaJa B OOLIMI MPOJYKT MO KPUTEPUSIM, CHOPMYTMPOBAHHBIM YHaCTHUKAMU B3aUMOICHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 kiiacce oOydaromuiicss MONYYUT CIAEAYIOIIME MPEIMETHBIE PE3YJbTaThl MO OTACIbHBIM
TeMaM pabodeil mporpaMMbl y4eOHOT0 Kypca «Anredpa u Hauajga MaTeMaTUYECKOro aHaIu3an:

Yucsia ¥ BBIYMCTICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: PALUOHAIBHOE 4YHUCIO, OECKOHEYHas MepUoAuYecKas IpoOb, MPOLEHTHI,
MPPalMOHAIBHOE YMCIIO0, MHOXKECTBA PALlMOHATIBHBIX U AEHUCTBUTEIBHBIX YHCEI, MOIYJIb I€UCTBUTEIHLHOIO YUCIIA;

OPUMEHATH POOM U MPOLEHTHI Ul PEUICHMs] NPUKIAAHBIX 3aJad U3 PA3IMYHBIX OTpaciiell 3HAHUM U peabHON
KU3HH;

MPUMEHSATH MPUOJIMKEHHBIE BRIYMCICHUS, IPABUIIA OKPYTJICHHUS, IPUKHUIKY U OLIEHKY pe3yJIbTaTa BbIUM CJICHUMH;

CBOOOJHO OIEpUPOBATh MOHATHEM: CTENEHb C LEJBIM IOKAa3aTelIeM, HCIOJIb30BaTh MOAXOIANIYI0 (OpMY 3allucu
JEHUCTBUTENBHBIX YMCEN JJIs PEIICHUS MPAKTUUYECKUX 3a/1a4 U MPEACTABIICHUS TaHHbIX;

CBOOOJIHO OMEPUPOBATH MOHATHEM: apU(METHUECKII KOPEHb HATYPaJIbHOW CTENCHH;

CBOOOHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHATILHBIM MOKAa3aTENIeM;

CBOOOJIHO ONEPUPOBATH MOHATUIAMMU: JIOTApU(PM UKCHA, JECITUUHBIE U HATYpaJbHbIE JIOrapu(pMBlI;

CBOOOIHO OMEPUPOBATDH MOHATHIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOTO apryMeHTa,

OIIEpUPOBATH MOHATUSIMU: APKCUHYC, ADKKOCHUHYC U apKTaHI'€HC YHUCIOBOI'O APIryMEHTA.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJIHO OIIEPUPOBATh MOHATUSMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U YPaBHEHUS -
CJIEJICTBUSA, PABHOCWJIbHBIC HEPABEHCTBA;

NPUMEHATH Pa3IMYHbIE METOABI PEUICHUSI PAlMOHAIBHBIX U APOOHO-PAlMOHAIBHBIX YPAaBHEHUI, IPUMEHSITh METO]I
MHTEPBAJIOB ISl PELIEHUS] HEPABEHCTB;



CBOOOJIHO ONEPUPOBATh MOHSITUSIMU: MHOTOUYJIEH OT OJHOM NMEpeMEHHOW, MHOTOWIEH C LENbIMU KO3 (ULIUEHTaMHU,
KOpPHU MHOIOYJIEHAa, IPUMEHAThH JIEJIEHNE MHOTOUYJIEHa Ha MHOTOWIEH C OcTaTKoM, TeopeMy be3y u teopemy Buera s
pelieHus 3ajadg;

CBOOOJIHO OIEpUPOBAThH MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpUILla, ONPEACTUTENh MAaTPUIIBL 2 X 2 U €ro
TE€OMETPUYECKUN CMBICT, HCIIOJIb30BaTh CBOWMCTBA OMpeAenuTeNss 2 X 2 s BBIUMCICHWS €ro 3HAa4YeHUs, MPUMEHATH
OTIpeNIeUTENU JIsl PEIICHHs] CUCTEMBl JIMHEWHBIX ypaBHEHUH, MOACIUPOBATh peajbHbIE CUTYAIlUU C MOMOUIbIO CUCTEMBI
JUHEWHBIX ypaBHEHHM, MCCIIEAOBATh MOCTPOECHHBIE MOJIEIH C MOMOIIBI0O MAaTPULl M OMpeAeNuTeNIeH, HHTEPIPETUPOBAThH
HOJy4EHHBIN Pe3yibTarT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHSAMHU IS MPEOOPa30BaHUS BBIPAKEHUM;

BBINOJIHATH [IPEOOPA30BAHUS YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTENEHN C PALlMOHATIbHBIM I10Ka3aTeJIeM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(MOB AJIs1 TpeoOpa30BaHus JOTapuPMUUECKUX BHIPAKECHHI;

CBOOOTHO OMEPUPOBATH MOHITHIMH: HUPPAIOHANBHBIE, TOKA3aTeIbHbIC U JIOTapU(PMUUECKHE YPaBHEHUS, HAXOIUTh
UX PELIEHUS C MOMOIIBIO PAaBHOCUJIbHBIX MEPEX0A0B UM OCYLIECTBIISISI MPOBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIIBI 17151 peoOpa30oBaHus TPUTOHOMETPHUECKHUX BBIPAKCHU;

CBOOOJHO OIEPUPOBATh MOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHME, NMPUMEHATh HEoOXOoAuMble (HOPMYIbI s
pelIeHus] OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICTIMPOBATh pEajbHbIC CHUTYAIlMH Ha S3bIKE aiureOpbl, COCTaBISITh BBIPAXKCHHS, ypaBHEHUS, HEPABEHCTBA IIO
YCIIOBHIO 33/1a4H, UCCIIEAO0BATh MOCTPOCHHBIE MOIEIIU C UCIIOJIb30BAHUEM arapara anreOphl.

DOYyHKIUU U TPAPUKH:

CBOOOJHO OMNEPUPOBaTh MOHATUSAMH: (GYHKIMS, CHOCOOBI 3aaHus (YHKIMH, B3aUMHO OOpaTHble (YHKIINH,
KOMITO3UITUS (PYHKIUH, rpaduK (YHKIIUH, BBITIOIHATE dJIEMEHTapHbIE TpeoOpazoBaHus rpadukoB ¢ yHKIIHM;

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: OOJIACTH OMpPEEICHUS W MHOXKECTBO 3HAYCHUH (PYHKIMH, HYIU (PYHKIIHH,
MIPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUpPOBaTh MOHATUSAMU: UYETHbIE M HEUETHBbIE (DYHKIHMM, NEpUOAUYECKHE (QYHKIMH, MPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl ¥ MHHMMYMBI (DYHKIIMH, HauOoJblllee M HaWMEHbIIEe 3HaYeHHEe (PYHKIMU Ha
POMEXKYTKE;



CBOOOJHO ONEpUpOBaTh MOHATUSAMU: CTENEHHas (YHKLIHS C HaTypaJbHbIM M II€JIbIM IOKa3aTeiaeM, TIpauk
CTETIEHHON ()YHKIMHU C HATypaJbHBIM U LIEJbIM IMOKa3aTeseM, rpauk KOpHS N-0il cTeneHu Kak (pyHKUHUU OOpaTHOM
CTETICHU C HaTypaJbHBIM MTOKA3aTeNIeM;

OlepUpOBaTh MOHATHAMU: JIMHEIHAas, KBaapaTHUyHas M APOOHO-IMHENHHas (YHKIMH, BBINOJHATH 3JIEMEHTapHOE
MCCIIEZIOBAaHNE U TIOCTPOSHUE NX TPadUKOB;

CBOOOJHO OINEpUPOBATh MOHATUSIMU: TIOKa3zaTeiabHas W Jorapudmuueckas (QYHKIUM, WX CBONCTBA M TpaduKH,
UCMOJIb30BaTh UX TPaQUKHU AJIs PELICHUS] ypaBHEHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATHAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTh, ONpEACNCHHE TPUTOHOMETPHUECKHUX
(YHKIIHMI YUCIOBOTO apryMeHTa;

UCTIONh30BaTh rpaduku (PyHKIUN IS MCCICTOBAaHMS MPOIECCOB M 3aBUCUMOCTEH TPU PEIICHUH 3a7ad U3 JPYTrux
y4eOHBIX MTPEAMETOB U peabHOM KU3HH, BEIPaXaTh POPMYTIaMHi 3aBUCUMOCTH MEXY BEIMUMHAMU;

Hayana MaTtemMaTu4ecKoro aHajiu3a:

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: apudMeTHdecKass U T€OMEeTpUYecKas Mporpeccusi, OECKOHEUHO YOBIBAIOIas
reOMEeTpUYECKasi TMPOTPECCHsi, TUHEHHBIA M OSKCIOHEHIIMAIBHBIM pOCT, (OpMysa CIOXKHBIX TPOIEHTOB, HMETh
IPEJCTaBJIEHNE O KOHCTAHTE;

UCTIOJIH30BaTh MPOTPECCUU IS PEIICHUS peaibHBIX 3a/1a4 MPUKIIATHOTO XapaKkTepa,

CBOOOJTHO ONEPHPOBATHh MOHATUSMH: TIOCIE0BATEIHHOCTD, CITIOCOOBI 3aJaHHsI TIOCIEeI0BATEIbHOCTEH, MOHOTOHHBIE U
OrpaHUYCHHBIE TOCJIEI0BATEIbHOCTH, IOHMMAaTh OCHOBBI 3apOXACHHUS MaTEeMaTHYECKOro aHajlu3a KakK aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJHO OIEpUPOBATh MOHATUSMU: HENpPEpbIBHbIE (YHKIUU, TOUKH pa3pbiBa rpaduka (QyHKIHH, aCUMITOTHI
rpadguka QyHKINH;

CBOOOJTHO OMNEpUpOBaTh MOHATHEM: (YHKIUS, HEMpepbIBHAas Ha OTPE3Ke, MPUMEHSATh CBOWMCTBA HEMPEPHIBHBIX
(GyHKIMIA 715 pelIeHus 3a1a4;

CBOOOJIHO ONEPUPOBATH MOHATHIMU: TIEpBasi U BTOpasi MPOU3BOIHbIE (PYHKIIMH, KacaTelbHas K rpaguky QyHKLINU;

BBIUUCIISITh TIPOU3BOJAHBIE CYMMBI, TPOU3BEJCHHS, YaCTHOTO M KOMIIO3UIIMHM ABYX (DYHKIIMH, 3HATh MPOM3BOJHBIC
AIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIHb30BaTh T€OMETPUUECKHUN U (PU3MUECKHII CMBICI TPOM3BOIHOM JJISl PELICHUS 3a/1a4.



MHo:kxecTBa M JIOTHKA:

CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU: MHOXKECTBO, OIlepaIlii HaJl MHOYK€CTBAMH;

HCTIOJIb30BATh TEOPETUKO-MHOKECTBCHHBIN aIapar IJisd ONHCAHUS PEATbHBIX MPOILIECCOB U SIBJICHUH, NIPU PEIICHUU
3a/1a4 U3 APYTUX YICOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHSTUSIMH: OIpECICHUE, TeOpeMa, ypaBHEHHE-CJICACTBUE, CBOMCTBO MAaTeMaTHYECKOTO
00BEKTa, J0KA3aTeIHLCTBO, PABHOCUIILHBIC YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOyJarOmIMiicss MOJTYYUT CIEAYIOMIUE MPEIMETHBIE PE3YIbTaThl MO OTACIBHBIM
TeMaM pabodelt mporpaMmMbl yaeOHOT0 Kypca «Anredpa 1 Hayaia MaTEeMaTHUYECKOTO aHaTU3ay:

YucJia 1 BBIYUCTICHUS S

CBOOOJTHO OIEpHUPOBATh TMOHATUSIMHU: HATypadbHOE M II€JI0€ YHCI0, MHOXECTBA HATYPAJIbHBIX M IEJBIX YHCEN,
WCIOIBb30BaTh npu3Haku geaumoctu menbix yuces, HOJl u HOK HarypaiibHBIX yucesn A pelieHus 3a7ad, NPUMEHSTh
anroput™m EBknmaa;

CBOOOJTHO OIEpUPOBATh IIOHATHEM OCTaTKa I10 MOYJI0, 3alUChIBaTh HATypalbHbIE 4YHCIA B Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUMUCIICHHUS,

CBOOOJITHO OIEPUPOBATHh MOHATHUSIMHU: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUICKCHBIX YHCEI, MPEJICTABIAThH
KOMIUIEKCHBIE YHCIia B aJireOpandeckoi U TPUTOHOMETPUYECKOM (popme, BBIMOIHITE apu(pMETUYECKUE ONepalui ¢ HUMHU
U n300pakaTh HA KOOPIMHATHOM TJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATHh TMOHATHUSMH: HpPpallMOHATbHBIE, TIOKa3aTelibHble W Jorapu@MUYecKre HEPaBEHCTBA,
HAXOAUTh UX PEUICHUS C MOMOIIBIO PABHOCUJIBHBIX MIEPEXO/IOB;

OCYIIECTBIIATh OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPHUUYECKOTO YpaBHEHHS,;

CBOOOJHO OMEpPUPOBATH IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOAUMBIC (DOPMYIIBI IS
pELIECHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHUSAMU: CHCTEMa U COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB, PABHOCHIIBHBIC CUCTEMBI U
CHUCTEMBI-CJIEICTBUS, HAXOAUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH PALIMOHAIBHBIX, HPPALUOHAIBHBIX, MTOKA3aTEIbHBIX
U Jorapu(MHYECKUX YPaBHEHUH M HEPABCHCTB;



pelaTh palMoOHANIbHBIE, HPpAIlMOHaTIbHbIE, TOKa3aTeNIbHbIE, JorapupMUUecKe 1 TPUTOHOMETPUUECKUE YPaBHEHUS U
HEPaBEHCTBA, COJEPKALME MOAYJIN U I1apaMETPBI;

MPUMEHSTH IparuecKrue METOIbI IJIsl PEIICHUS YPAaBHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 ¢ TapaMeTpaMu;

MOJIEIMPOBaTh peajbHbIC CUTYAallUH Ha S3bIKE aNreOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHHs, HEpaBEHCTBA U MX
CUCTEMBI TIO YCIIOBUIO 3a/layd, MHCCIEAOBaTh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM amnmapara anreopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.

DyHKUNH U TPaPUKHU:

CTPOUTH TpaUKu KOMIO3UIIMK (DYHKIHMI C MOMOILBIO 3JIEMEHTAPHOTO MCCIIEOBAHUS U CBOMCTB KOMITO3UILIUU JIBYX
byHKITUH];

CTPOUTH T€OMETpUUECKHE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;

CBOOOJTHO OTMEPUPOBATH MOHITHIMU: TPAPUKN TPUTOHOMETPUIECKUX (DYHKITHIA;

NPUMEHATh (PYHKLIMH [T MOJIETUPOBAHUS U UCCIEAOBAHUS PEATbHBIX MPOLIECCOB.

Havaja MaTeMaTH4eCKOro aHaJIM3a:

MCIOJIb30BaTh MPOU3BOJHYIO I UCCAEA0BaHUS (PYHKIUHA HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HauOoJIbIllee U HAMMEHbILIee 3HaUCHNUs (PYHKIIMU HENPEPHIBHOW HA OTPE3KE;

WCIIONb30BaTh NMPOU3BOAHYIO JUIS HAaXOXKICHHS HAWIYYLIETO PEIICHHS B IMPUKIAIHBIX, B TOM YHCIIE COLIHAIBHO-
SKOHOMUYECKHUX, 3a/1a4ax, AJIsl ONPEENICHNUs] CKOPOCTH M YCKOPEHHUS Mpoliecca, 3alaHHOro (opMyJion win rpadgukom;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMM: MEpPBOOOpa3Has, ONPEIEIEHHBIM WHTErpal, HaXOIWUTh MEPBOOOpPa3HbIC
3JIEMEHTAPHBIX PYHKIIUHA M BRIUUCIATE UHTErpal 1o opmysie Herorona-JIeionuna;

HAXOJAUTH IJIOMIA/IU TUIOCKUX (PUTYp U 00BEMBI TEJT C TOMOILBIO MHTETPaa;

UMETh TIPE/ICTAaBIICHUE O MAaTEMaTUYECKOM MOJECTUPOBAHUM Ha TMpUMEpe COCTaBiIeHUS Au(depeHITnaTbHBIX
YpaBHEHU;

pelarh NPUKIAIHbIE 33a4d, B TOM YHUCJIE COLUATBLHO-DPKOHOMUYECKOTO M (PU3NYECKOrO XapakTepa, CpeACTBAMH
MaTeMaTU4YECKOr0 aHAIn3a.






TEMATHNYECKOE IINTAHUPOBAHUE

10 KITACC
KonuuyecrBo yacos DJIEKTPOHHBIE
Ne HaunMeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMbl Bcero Konrpoaneie | - Ipaxririeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
MHOX€eCTBO J€IICTBUTEIILHBIX YNCEIL.
1 MHorousensl. PannonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CucTeMbl TMHENHBIX
ypaBHEHUM
) Oynkuuu ¥ rpaduku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudmeTnueckuit KOpeHb N-0if CTENeH . 15 1
WppanmonanbHbie ypaBHEHUS
4 ITokazarensHas ¢pynkuus. [lokasarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas QyHKITUS. 18 1
Jlorapudmuyeckrue ypaBHEHHUs
6 Tpuronomerpuueckue BbIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTrPECCUN 10
HenpepsiBubie pynkuuu. [Iponssognas 20 1
9 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HEpaBEHCTBA
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MOKA3aTEeNbHBIX U JIOTapU (PMUUECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:llSy‘le}[I/lﬂ :)Iﬁg)al;OBaTeHbeIe
padoThI padoThI pecypent
1 MHOXke€eCTBO, Onepaluy HaJ MHOKECTBAMU 1
U UX CBOMCTBaA
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O 1
arnmapara Jijisi perieHus 3a1a4d
Panmonanpabie uncina. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOLIEHTHI, 1
OCCKOHEUHBIC TIEPUOIUUYECKUE TPOOH
Parnonanpubie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1
OCCKOHEYHBIE TIEPUOINIECKUE 1podH
5 [Ipumenenue npoOeit ¥ MPOLIEHTOB AJIst 1
peuIeHust MPUKIagHbIX 3a1a4
- [Ipumenenue apo6eit ¥ MPOIEHTOB AJIs 1
peleHus MPUKIAAHbIX 3a1a4
8 JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U 1
HppaloHaIbHbIC YK CIa
9 ApudmeTnueckue oneparuu ¢ 1
JIEHMCTBUTEIHHBIMH YU CIaMH
10 Mopynb 1eMCTBUTENBHOT O YUCIIA U ETO 1
CBOICTBa




11

[TpuOau>xE€HHBIE BEIYMCIIEHUS, TPaBUIIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YpaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/BI PEUICHUS LIEITBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEpPaBEHCTB

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octaTkoM. Teopema besy

16

MHOTr04JIeHbI C IeTBIMU KO3 QUITUEHTAMHU.
Teopema Buera

17

Pemenue cucrem NMMHENHBIX ypaBHEHHI

18

Pemenue cucrem NMMHENHBIX ypaBHEHUM

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
TF€OMETPUYECKHNA CMBICI U CBOKCTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIEHUE €r0 3HAUEHUS

21

[IpumeHenue onpenenuTens s peleHUs
CHCTEMBI JIMHENHBIX YPABHEHUIN




22

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CHCTEMBI JINHENUHBIX YPABHEHUI

24

Kontponbshas pabota: "PanmonanbHbie
ypaBHEHHS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUI"

25

OyHK1WMS, CI0cO0BI 3a1aHus QYHKIINH.
B3aumHuo oOpatHbie GpyHKkiuu. Kommnosunus
GbyHKIUH

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB QyHKIUN

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HaK MOCTOSTHCTBA

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIIee 3HaUeHU e
(GYHKIUY Ha TPOMEXYTKE

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AuHenHas QyHKUUu

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TpaUKOB ATHUX PYHKITUH

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTPOEHHUE TPaPUKOB ATUX (QYHKIIHH

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom




Hrrotona

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 HeroToHa
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 eIBIM IToKa3aTreiieM. E€ cBolicTBa u
rpaduk

36 Kontponbshas pabdota: "Crenennas
¢dbynknus. E€ crolicTBa u rpaduk”

37 ApudmeTnueckuil KOpeHb HaTypaJlbHOM
CTEIEHU U €0 CBOMCTBA

38 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIEHH U ero CBOICTBa

39 [IpeobpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJEpKAILNX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHUs UNCITOBBIX BbIPAKEHUH,
COZIEpKAIIMX CTENIEHU U KOPHU

a1 [IpeobpazoBaHus YUCIOBBIX BBIPAKECHUH,
CoJepKaIllMX CTENEHU U KOPHU
Wppanunonanbasie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIITOHATBHBIX
ypaBHEHUM
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALlMOHATIbHBIX
YpaBHEHHI
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX
YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH




HMPpallMOHAJILHBIX YPaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

40 HppanoHabHBIX YPaBHEHHH

47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
UppaloOHaJIbHBIX YPAaBHEHUN

48 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN
UppaloHaIbHBIX YpaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak QyHKIMHU OOpaTHOM CTETEHHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaolicTBa 1 rpaduK KOpHS N-OH CTENEeHU

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C
HaTypaJIbHbIM I10Ka3aTENEM
KonTtponbhas pabora: "CpoiicTBa u rpagux

51 KOpH# N-0i1 ctenenu. MppannonanbHeie
ypaBHeHMS"

59 CreneHb ¢ pallMOHaIbHBIM I0Ka3aTENIEM U
€€ CBOICTBa

53 CreneHb ¢ pallMOHAIbHBIM TTOKa3aTelleM
€€ CBOMCTBa

54 Crenesb ¢ pallMOHaIBHBIM T10KA3aTENIEM U
e€ cBOliCTBA

55 [ToxazaTenbHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIIUH 115
pellieHus ypaBHEHUN

57 Hcnonb3oBanue rpaduka GyHKIUN IS

peLIeHNs] ypaBHEHUI




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1
ypaBHEHUM
[TokazarenbHble ypaBHEHHsI. OCHOBHBIE

59 METO/Ibl PEIIeHUs MTOKa3aTeNbHbIX 1
ypaBHEHUM
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

60 METO/IbI PEIIEHHS MTOKa3aTeNbHBIX 1
YPaBHEHUI

61 KonTponpHas padora: "IlokazaTenbHas 1
¢byukuus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudm uncna. CBoiictBa norapudma 1

63 Jlorapum uncna. CoiicTBa morapudma 1

64 Jlorapudwm uncna. CoiicTBa Jiorapudma 1

65 JlecsiTuaHBIC ¥ HATYpalbHBIC JTOTapu PMBI 1

66 JlecsiTuuHbIe ¥ HATYypaJbHBIE JOrapu PMbI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX 1
Jorapu QMel

68 [IpeoGpa3oBaHue BEIpaXKEHUH, COlEpKATINX 1
JorapumMeI

69 [IpeobpazoBaHue BeIpaKeHUH, COAEpKALIUX 1
JorapuMeI

70 Jlorapupmuueckast pyHKIMs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas QyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN IS 1

peLIeHNs] ypaBHEHUI




Hcnonbs3zoBanue rpapuka GyHKIUU A5

& pellieHus ypaBHEHUN
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
YpaBHEHHI
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX
YPaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI peIICHUs JIorapu(PMUYECKUX
ypaBHEHUM

77 PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU
Jorapu(pMUYEcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXOABI B PEIICHUN
norapu(pMUYECcKUX ypaBHEHUH

79 Kontponbshas padota: "Jlorapupmudeckas
¢byukuus. Jlorapupmuueckrne ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHCJIOBOI'O apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHCIIOBOI'O apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

83 ApKCcHHYC, apDKKOCHHYC M apKTAHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIpesieTIeHNE TPUTOHOMETPUUECKUX

(GYHKIUI YHCIIOBOTO apryMeHTa




Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeiesIeHUe TPUTOHOMETPUUECKUX 1
(GYHKIUI YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITBI 1

88 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HDOPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHU N

01 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHue TPUTOHOMETPUIECKIX 1
BBIPpAKEHU N

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPaKEHUI

94 Peuienne TpUroHOMETPUUECKUX YpaBHEHUN 1

95 Penrenne TpUroHOMETPUYECKUX YPaBHEHUI 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

98 Pemenne TpUroHOMeTPUYECKUX YPABHEHUI 1

99 Pemenue TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
Kontponbshas padora:

101 "TpUTrOHOMETPUY ECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CITOCOOBI 3a1aHUS 1

nocienoBaTelbHOCTEH. MeTon




MaTeMaTUYECKON MHIYKIUH

MOHOTOHHEBIC U OI'paHUYCHHBIC

103 nocyienoBaTeabHOCTH. VicToprs aHanmm3a
OECKOHEYHO MaJIbIX

104 ApudmeTrueckas mporpeccus

105 I'eomerpuyeckas mporpeccust

106 BeckoneuHo yObIBaroIIas reoMeTprIecKas
Iporpeccus

107 CymmMma OeckoHeYHO yObIBaromei
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEelHbIN U 3KCITOH EHIIMAIbHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHEeNHBIN U 3KCIOHEHITUAIIBHBIN POCT.
Yucino e. DopMyiia CI0XKHBIX OIPOIIEHTOB

110 Hcnonb3oBaHue Nporpeccu AJis perieHus
peasibHBIX 3a7a4 NPHUKJIAHOTO XapaKkTepa

111 KonTtponbsHas pabora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbiBHBIE PYHKIINU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpapUKOB
byHKIUN

114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa QyHKIIMI HENPEPHIBHBIX HA
OTpe3Ke

116 MeTo MHTEpBAJIOB JJIsl PEILIEHUs

HEpPaBEHCTB




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117
HEpaBEHCTB

118 MeTo MUHTEPBAJIOB JJIsl PEILIEHUs
HEpaBEHCTB

119 [IpumeHeHnEe CBOMCTB HENPEPHIBHBIX
(GYHKIHA 11 pelIeHus 3aaaq

120 [IpumeHeHue CBOWMCTB HEMPEePhIBHBIX
GbyHKIUH 1715 peleHus 3aaad

121 [lepBas u BTOpas npou3BoJHbIE QYHKIIUU

122 Omnpenesnenue, reOMeTPUUECKUIl CMbICTT
MIPOU3BOTHOU

123 Onpenenenue, pU3NUECKUI CMBICI
MPOU3BOIHOU

124 YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIIH

125 VYpaBHeHUE KacaTeIbHOI K TpaduKy
byHKIIUN

126 [TpousBogHBIE dTIEMEHTAPHBIX (PYHKITHI

127 [IponzBoaHbIE 2JIEMEHTAPHBIX QYHKIUH

128 [IponsBoaHast CyMMBI, IPOU3BENEHUS,
YaCTHOT'O M KOMITO3ULIUH (DYHKITHIA

129 ITpousBogHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O M KOMITO3UIIUH (DYHKITHIA

130 [TpousBogHAast CyMMBI, TPOM3BEIECHUS,
YaCTHOT'O M KOMITO3ULIMH (DYHKITHI

131 KonTtponwsnas pabora: "IIpousBognas"

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS




3HaHui: "YpaBHeHnA"
133 [ToBTOpeHue, 06001IEHNE, CUCTEMATH3AIIUS 1
3HaHui: "OyHKIMN"
134 Hrorosas KOHTpoNbHAs paboTa 1
135 Htorosas koHTpoJbHas paboTa 1
136 HOBTOE)eHHe, 0000I11IeHEe, CHUCTEMATH3AIIH 1
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIMN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBLIEr0 3HAYECHUS HEIPEPhIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHue NPOU3BOAHOM JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJlaHHoro (hopmyIioi wim
rpadguxom

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpeaenéHHOro HHTErpajia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 KontponeHas pabora: "lleppooOpasHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 TpuroHomerpudeckue GyHKIUH, HX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpudeckre HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTEeNbHBIX HEPABCHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPaBEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTEeIbHBIX HEPABCHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNIbHbIX U JIOrapu(pMUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuueckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LENBIX YUCET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKHU TTO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pElIeHHS 3a1a4 B IIEJIBIX YHCIIaxX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 Pa3IMYHBIX 00JIaCTEH HAYKH M PeaibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHne cucTeM K peieHuIo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
JKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 paloHaNbHBIX, UPPALIHOHATBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS € IapaMeTpamMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTesnbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUcTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "Y paBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWH: Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpenue, 0600MIICHNE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHcTeMaTHu3anus 3HaHui

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






