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IHHOACHUTEJIBHAS 3AIIMCKA

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
U3YyUEHHUsI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
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
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY /I YCIEIIHOIO OBJAJACHMUS 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTH YKOHOMUKH M OOIIECTBEHHON JKU3HU,
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 KOHCTPYKLMSIMHU anreOpbl M MaTeMaTUYecKOoro aHajlu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATH
YTBEPKIEHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IlIeHHEe W KOHKPETH3alMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

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

VY4eOHbIil Kypc 00J1a1aeT 3HAUYUTENbHBIM BOCIHUTATEIbHBIM IOTEHIUAJIOM,
KOTOpBI peanu3yercs Kak uyepe3 Y4eOHbI MaTepuaj, CHocoOCTBYIOIIHI
(OpMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4Yepe3 creuupuky ydyeOHOH
NEeATeNIbHOCTH, TPeOYyIomel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe M HayajgaM MaTeMaTH4eCKOro
aHaJIu3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHaJINM3a» BBIIEJIEHBI CIEAYIOIIUE COAECPKATEIbHO-METOANYECKUE TUHUN: «YHucna
U BBIUUCTICHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama
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 HOBBIMU TE€MaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBIISIETCS WHTErPAaTUBHBIM, IIOCKOJBKY OOBEOUHSET B cede
COZIEpKaHNe HECKOJIbKUX MaTeMAaTUYECKUX JUCHUIUIMH, TaKHX Kak anredpa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaiu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. ITo mepe Toro kak oOywaromiuecs OBIaJeBalOT BcE Oosee
IIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIh pealbHOM
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUs] CaMOCTOATEIHHO C(OPMYIMPOBAHHON MaTeMaTHUYECKON 3aJauu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToau4ecKass JUHUS «Yucia U BBIYUCIEHUS 3aBEPILAET
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4yaTo Ha ypOBHE OCHOBHOI'O 0011ero oopa3oBanus. Ha ypoBHe cpeanero oouero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIUMCICHUN, BKJIIOYAIOIMIUX B CeOS MCIOJB30BaHUE Pa3THMYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPOKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX W JEHCTBUTENBHBIX  YHWCEN  JIOMOJHSIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHbIE €My cHenu(puYecKue 3aJaud M OIEpaluu: [eJleHHuEe Haleno,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
pallMOHAIBHBIX U MPPALMOHANBHBIX YKCEN, apupMETUYECKUE ONepaliu, a TaKkxe
U3BJIEUECHUE KOPHS HATypalbHON CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YMCEI.
bnaromapsi mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIICHUS Pa3IuuHbIX 3a7a4
(opMHUpyeTCsl PEACTABIECHUE O €AMHCTBE MAaT€MaTUKHU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETH3aLIUA.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEANM3YyeTCs Ha MPOTSHKEHUH BCETO
o0y4yeHHs Ha YypOBHE CpeIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXJaOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4aroliuecs OBJQJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaimux mnapaMmerpsl. llomydeHHbIe YMEHHS UIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHNN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlaHHas coneprkaTenbHas JIMHUS BKJIIOYaeT B ceOs Takxke (pOpMUpOBaHUE YMEHUH
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUN, a TAKXKE BBIPAXKCHMI,
COJIEp)KAIIMX CTENEeHH U Jjorapudmbel. brarogaps u3y4eHHIO anredGpanyecKkoro
MaTeprajla  MNPOMCXOAUT  JajbHEHIIEE  pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHui, paboTbl C  CHUMBOJBHBIMHU  (opMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npennaraetr 3(QQEeKTUBHbIE HWHCTPYMEHTBl JUISl pEUIEHUS NPaKTUYECKUX 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 MOCIEA0BATENBHOCTh U3yUEHUs MaTepruaiia. M3yueHne cTeneHHou,
MOKa3aTeNbHOM, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX 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
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaxkaTh (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCIEAOBATh MOJYyYEHHbIE (PYHKIUHU, CTPOUTHh HX
rpaduxu. Matepuan 3Tol coaepKaTeIbHOM JTUHUU HAIeJIeH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3inuyHOM (opMe: aHaNUTHUYECKOW, Tpaduyeckod W ciaoBecHOW. Ero uzyuyenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AI[MH, UCIIOJIb30BAHUIO aHATOTUH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MaTeMaTW4YeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOWTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAaWMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAU (QUTYp U OOBEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHash JMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MaTUYECKHX MOJENEN peallbHbIX CUTYAalHi,
NO3BOJISIET HAXOAUTh HAWIy4yllee pPEIICHHE B MPUKIAIHBIX, B TOM YHCIIE
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 U HcKyccTBe. OOydaromuecs y3HaKT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HayKH, ¥ 00 UX aBTOpax.

ConepkatenbHO-MeTOAMYECKas JIMHUST «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHThl TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeTuko-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTEMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN $I3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JUCUMIUIMHBL U WX TpWIOKeHUs B eauHoe 1enoe. [loaTomy BaxxHO J1aTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTEMaTHKU U MCIOJIb30BaTh €ro JJISI BBIPAXKEHUS] CBOUX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWW U CJEAOBAaHUE OMNPEACIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, M03BOJIIET UM CTPOUTH CBOM PACCYXKJEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, GOPMUPYET HABBIKA KPUTUIECKOT'O MBITTUICHUS.

B yueOHOM Kkypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHaJIn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOJCIMPOBAHUS, KOTOpHIC MPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMS DTHX MOJENEH C TMOMOINIbIO ammapara aiareOpel u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUal
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydaroluecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ QHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATH  MPOOJEMYy.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B POIECCe N3YUCHHS BCEX TeM yueOHOro Kypca « AnreOpa 1 Hadasna
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenue yueOHOro Kkypca «Anredpa M Hadaga MaTeMaTHYeCKOTo
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JeWicTButenbHble 4uncia. PanvoHanbHBIE W HPpPAlMOHAIBHBIE YHUCHA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom Heiorona. lHcnonbs3oBanue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTCIIEM.

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

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

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NEpEeMEHHOW. JlemeHne MHOrousjgeHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS INOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHne TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IIPUMEHEHHUE OIPEACINATEINS ISl PEIICHUS
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUU U HEpPAaBEHCTB. [IpuMeHEHUE ypaBHEHHMI M HEPAaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

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

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud (pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuun. Haubonpiiee 1 HauMeHblee 3HaueHus PyHKIIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE 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 HATYPAJIBbHBIM IIOKA3aTEJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

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

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
MIOCJIEI0BATENBHOCTH. VICTOpHST BO3ZHMKHOBEHMS MAaTEMaTHYECKOrO0 aHAIN3a KAk
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U SKCIIOHEHIMAIBHBIN pocT. Uucno e. @opmyna Ca0KHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHUS HEPABEHCTB. lIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

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

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIpousBoaHas CYMMBI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

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 Moay:nro, anroputMa EBkiuaa juist pemieHus
3a/1a4 B LIEJIBIX YHUCIIAX.

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

YpaBHeHus] 1 HEPaABEHCTBA

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

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

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajjad M3 pasiIMyYHbIX 00JIacTell HAayKM U peaslbHOM
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.

['paduueckne mMeTonbl pelieHUs YpaBHEHHUM 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 aHajiu3a

[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
OPUKJIAJHBIX 3aJadax, Uil OINpPEACNICHHs CKOPOCTM M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

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

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



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUHA 00YUaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSAM POCCUMCKUX MATEMATUKOB M POCCUMCKOM MATEMaTUYE€CKON IIKOJIBbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJEHUSI, CBI3aHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/lay, PELICHUN, pacCyKIeHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYHdy, OCO3HAaHWE LIEHHOCTU TPYIOdIOOMs, HHTEpEC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MAaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHMYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpYXarouiel cpepl, IUIAHWHPOBAHWE ITOCTYIIKOB M OLEHKM HUX BO3MOYKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHUYeCKOM HAyKH Kak cQepbl YeJOBEYECKOW JESITeIbHOCTH, ITAIloB €€
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpeZieNIeHHs] OHATHUM, YCTaHABIMBATh CYIIECTBEHHBIN NMPHU3HAK KiIaccu(UKaIuy,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIEC, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJABI C MWCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JE€AYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
YCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMH, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BbIIBUTAThH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3TUYHBIX BHUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY peUIeHUs 3aJlayw,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, oOHapy)KUBaTh Pa3jIudyue U CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU ¢opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
pEe3eHTAIIN U OCOOCHHOCTEH ayauTOPHH.



PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eilicTBUS

Camoopranuzanmsi:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJlaud, BBIOUpaTh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BapUaHThI PEIICHUM ¢ yu€TOM HOBOM MH(pOpPMAIIUH.

CaMOKOHTP0J1b, SMOIHMOHAJILHbIA MHTEJLJICKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATEIHHOM  peQIeKCHU  KaK  OCO3HAHUS
COBEPIIIAEMBbIX JCHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJICTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoIlecca M pe3ysibTara pPEIIeHUs
MaTEMaTHYECKOU 3aJ1a4U;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOJUTh OUIUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M WHAMBHUIYaIbHOU
paboThl TMpU pelieHuHM Y4YeOHBIX 3ajJad, MOpPUHUMATh 1EJdb COBMECTHOM
JeSITENbHOCTH, TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, paclpenensTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpoLleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBHIX (popMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M  HMHBIC), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOW JICUCTBHUS C APYTMMH 4YJCHAMU KOMAaHbI, OICHUBATH
KayeCcTBO CBOErO BKJaaa B OOLIMH MPOJAYKT MO KPUTEPHUSIM, cPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOydyenuss B 10 kjacce oOyJaromwuiicss MOJYYHUT CIEIYIOIINAE
MpeAMETHbIE Pe3ybTaThl MO OTACIBLHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Ywucia 1 BBIYUCIEHUS:

CBOOOJTHO ONEPUPOBATH TMOHSTUSMU: paIllMOHATBHOE YHCIIO, OECKOHEYHas
nepuojuvecKkas JapoOb, TMPOIEHTHI, HWPPAIMOHATBLHOE YHCIO, MHOXECTBa
palMoOHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHSATh JApoOM W TPOILEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,



IPUMEHATH NPUOIMKEHHBIE BBIYMCICHUS, IPaBUJIa OKPYIJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUM;

CBOOOZHO OINEpUpOBaTh TMOHATUEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
UCMOJIb30BaTh MOAXOANIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN [T PELICHMUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO ONEpUpOBATh MOHATHUEM: apU(PMETHUECKUN KOPEHb HATypaJIbHOM
CTEIEHU;

CBOOOIHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHATIBHBIM MOKA3aTENIeM;

CBOOOJHO OMEPUPOBATH MOHATHSAMU: JIOTapu(pM YHCTa, [ECITUYHBIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJHO OMEpPUPOBATH MOHSATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUSAMU: APKCHHYC, APKKOCHUHYC U apKTaHT€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMNEPHPOBATh MOHATHUAMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWIJIbHBIEC YPABHEHMS U YPaBHEHUS -CIIEICTBUS, PAaBHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMyHble METOJbl PELIEHUS PalUOHATBHBIX M JIPOOHO-
pallMOHANIBHBIX YPAaBHEHUW, NPUMEHSATh METOJ HWHTEPBAJIIOB I pPELICHUs
HEPABEHCTB;

CBOOOZIHO OMNEPHUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C IedbiMH Ko3(h(ULUHUEHTaMH, KOPHM MHOTOWIEHa, NPUMEHATH
JIEJICHHE MHOTO4JIEHa HA MHOTOWIEH C OCTaTkoM, TeopeMy be3y u teopemy Buera
JUISl PELLICHUS 3a]1a4;

CBOOOJHO OINEpUPOBaTH TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMNPENEIUTENb MaTpulbl 2 X 2 M €ro I'eOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 1yl BBIYKCIEHHUS €ro 3Ha4yeHus,
MPUMEHATh ONPENEIUTENN JJI1 PEIIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHMIA,
MOJIEIIMPOBATh PEAbHBIE CUTYALIMHU C ITOMOIIBI0 CUCTEMBI JUHEHHBIX YPAaBHEHM,
HCCIIEN0BaTh IIOCTPOCHHBIE MOJEIN C IOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH IOJTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA [JEHCTBUA C KOPHSAMHU [UJIsl IpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTEIIEHU C
palMOHATIBHBIM [TOKA3ATEIIEM;

HCIIO0JIb30BaTh CBOICTBA norapudmoB TUIst npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUH;



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
norapupMuUecKue ypaBHEHHs, HAXOAUTh UX PEUICHUSI C IIOMOIIBIO PAaBHOCUIIbHBIX
MEPEXO0B UM OCYLIECTBIISISI TPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYIbI AJIsi IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHUI;,

CBOOOJHO ONEpPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBAaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXKEHUS, YpaBHEHHUs, HEPABEHCTBA MO YCJIOBUIO 3aJayd, HCCIEA0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DyHKIUY U TpaPUKH:

CBOOOJIHO OIEpPUPOBATh MOHATUAMU: (PYHKLHS, COCOOBI 3aJaHus (PyHKIUH,
B3aMMHO oOOpaTHble (DYHKUIMM, KOMMO3ULUA (GYHKIHUHM, Tpapuk ¢GyHKIHUH,
BBINOJIHATD 3JIEMEHTapHbIE peoOpa3oBaHusl rpauKoB (yHKIIHII;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OOJACTH OMPEICICHUS U MHOXECTBO
3HAYECHUU (PYHKLIMH, HYJIU (DYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEUETHBIE (DYyHKUUH,
nepuoandeckre QyHKINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (QYHKIIMHA, HauOOJbIIEE W HaUMEHbIIEe 3HaYeHWe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: QYHKLIMS C HATypajbHBbIM U
[EeJIbIM TOoKa3aTesieM, rpaduk CTeNeHHON (YHKIMU C HaTypajJbHBIM M IIEJIBIM
nokasaresieM, rpa@uk KopHsa N-0il creneHu Kak (YHKUMU OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKa3aTelIeM;

OllEpUpOBaTh TMOHATUSAMHU: JIMHEHMHAs, KBaJpaTHUYHas WU JpOOHO-IMHEWHas
(yHKIIMH, BHIIOTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U TTOCTPOCHUE UX IPa(UKOB;

CBOOOJHO OMNEpUPOBATH MOHATHSIMH: TOKa3aTelbHAas W JIorapupMuyecKas
(yHKIMM, UX CBOWCTBA M TpauKH, HUCIOJIB30BaTh UX TpauKy g pelICHUs
YpaBHEHU;

CBOOOJTHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTD,
OIpeeNICHHE TPUTOHOMETPUYECKHUX (DYHKIIMI YHCIOBOTO apryMeHTa;

UCIONb30BaTh Tpaduku (QyHKIUNA JUIsT  UCCIIEIOBaHMS TPOIECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 3a7ad U3 APYrux y4yeOHBIX IPEIMETOB U peallbHOU
KU3HH, BBIpAXKATh POPMYySIaMH 3aBUCUMOCTH MEXKIY BEIUUHMHAMMU;

Hayana matemaTn4eckoro aHajiusa:

CBOOOJIHO OINEpUPOBaTh MOHATUSIMU: apUPMETHUEecKass U TeoMeTphuecKas
nporpeccus, 06€CKOHEUHO yObIBarollas reOMEeTpUYecKasi Mporpeccusi, TMHEHHbIA 1



HKCIIOHEHIIMAJIBbHBIA POCT, (JOpMYyJia CIOXKHBIX MPOLIEHTOB, UMETh IPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PEUIeHUS pEeaIbHbIX 3aJad IMPHUKIAJHOTO
XapakTepa;

CBOOOIHO ONEPUPOBATH MOHATHAMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
[OCJIEA0BATEIBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE I10CJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaTeMaTHYECKOro AaHAM3a KakK aHalau3a
OECKOHEUYHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: HENpepbIBHbIE (YHKIUH, TOUYKU
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'padrka GyHKINH;

CBOOOJHO OMNEpUpoBaTh MOHATHEM: (YHKIIMS, HEMpephIBHAs Ha OTpe3Ke,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIIHI JIJIs peIIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: TepBas U BTOpas IPOU3BOJIHBIE
dyHKIMH, KacaTenbHas K TpapuKy QyHKINHU;

BBIYKCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BENCHMS, YACTHOTO U KOMIIO3HUIIMU
IBYX (PYHKIIM, 3HATh MMPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUN CMBICT MPOU3BOAHOU JIs
peILIeHHs 3aaay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  ONEpUpPOBATh  MOHATHUSIMHU:  MHOMKECTBO,  OINEpallMM  HaJ
MHO)XECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arrapar Il OIMUCAHUs PEAIbHBIX
IPOIIECCOB U SIBJICHUM, IPU PELICHUU 337a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMH: OIpEAeNIEHUuEe, Teopema, ypaBHEHUeE-
CJICZICTBHE, CBOMCTBO MaT€MaTHYECKOI0 00BEKTa, 10Ka3aTeIbCTBO, PABHOCHIILHBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenmss B 11 Kkjacce OOyJarOMIMIICS TMOMYYUT CICAYIOIIHE
MpeaIMEeTHbIE Pe3yJbTaThl MO OTIAEIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOr0 aHaIN3a»:

Ymucia v BBIYHCICHUSA:

CBOOOJTHO OINEpPUPOBATh IOHATUSMU: HATypalbHOE U LEJI0€ YHUCIIO,
MHOKECTBA HATypPaJIbHBIX M IIEJIBIX YHCEJI, WCIOIb30BaTh MPU3HAKUA JIEITUMOCTH
nensix yncen, HOJl n HOK HaTypanbHBIX 4ncen 1 pemeHns 3a1ad, NPUMEHSITh
anroput™ EBKnnna;

CBOOOZHO OMNEpPUPOBaTH TMOHSITHUEM OCTAaTKa MO MOAYJI0, 3alHChIBATh
HaTypajbHbIE YHCIA B PA3JINYHBIX TO3ULMOHHBIX CUCTEMAX CUUCICHUS;

CBOOOZHO OINEpPUPOBATh MOHATUSMH: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIE YHUCJa B ainreOpanvyeckod u



TPUTOHOMETPUYECKON (opMe, BBINOIHIATh apu(PMETUUECKUE ONEPAlUU ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OINEPUPOBATh MOHATUSAMU: HpPpALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
jgorapu(pMuUecKue HEpaBEHCTBA, HAXOAUTh WX pEHIeHUs C  [OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXOIOB;

OCYLLECTBJISITH OTOOp KOpHEH TpU pPEIIEHHH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OINEPUPOBATH IMOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXonumble  (OpMynbl Ui  pPEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PAaBHOCWJIBHBIE CHUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemars palroOHaJIbHbIE, VPpALMOHAJIBHBIE, ITIOKa3aTeJIbHbIE,
jgorapupMuUUecKue W TPUTOHOMETPUYECKHE YpABHEHUSI W  HEPABEHCTBA,
coleprKalye MOAYJIA U IIapaMeTpbl;

NPUMEHSATH I'pauuecKre METO/bl AJI PELICHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaK)Ke 3a71a4 C apamerpamus;

MOJICNIMPOBAaTh pEAJbHbIE CUTyallUM Ha A3bIKE aiureOpbl, COCTABIATH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHUIO 3a1ayM,
UCCIIEZIOBATh TOCTPOEHHBIE MOJETU C HCIIOJIB30BAaHUEM armapara aireopsl,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTPOUTh TpapuKh KOMIO3MLIMM (YHKIHUH € TMOMOUIBI 3JIEMEHTAPHOIO
WCCIICZIOBAHUS U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIUA;

CTPOUTHh TE€OMETpUYECKHe oOoO0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOpPAMHATHOM IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh TMOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
b yHKIIM;

OpUMEHATh (QYHKUMU i1 MOJAEIMPOBAHHUS M HCCIEHOBAHUS pealbHBIX
ITPOLIECCOB.

Hayana maTreMaTH4eCKOIr0 aHAJIN3a:

MCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAUMEHbIIIee 3HaUYeHNs (QYHKLIMH HEMPEPhIBHOW Ha
OTpE3KE;



UCIIOJIb30BaTh TMPOU3BOAHYIO ISl HAXOXKJEHUS HAWIYUIIEro pEIICHUsS B
OPUKIAAHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKHX, 3ajadax, i
OTIpeNeICHUs] CKOPOCTM W YCKOpPEHHS Tporiecca, 3aJaHHOro (GOpMYJIOW WM
rpaduxom;

CBOOOJHO OMEpPUPOBATH TMOHATHUSMHU: TEPBOOOpa3Has, OMpeIeIEHHBIHI
UHTErpajl, HaxOAUTh IEPBOOOpPA3HbIE 3JIEMEHTApHbIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Hetorona-JleitOnuiia;

HAXOJAUTH IJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEIT C TOMOIIBIO HHTETPANa;

UMETh TMpPEJCTaBICHUE O MaTeMAaTUYECKOM MOJCIUPOBAHUU HA TMpUMEpPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPaBHEHU;

pemaTh MPUKIAJHBIE 3a7aud, B TOM YHUCIE COLUAIbHO-3KOHOMHUYECKOTO U
¢u3nyecKoro xapakrepa, CpeiCTBaMU MaTeMaTHUYECKOr0 aHaIN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 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 palMOHAJIbHBIX, HPPALMOHATBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* Maremaruka. Anredpa 1 Havajla MaTeMaTHISCKOI0 aHalIn3a; YrIIyOJICHHOE
ooyuenue, 10 kmacc/ Mepansk A.I'., Homuposckuii [I.A., ITonskoB B.M.; mox
penakuueit [lononbekoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCTHIO M3narensckuil nentp « BEHTAHA -I'PA®y;

AxkunonepHoe oomiectBo «M3narenbctBo «IIpocBenienuey

METOIUYECKHUE MATEPHAJIBI JIVIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET



