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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblii kypc «AnreOpa ¥ Hadajla MaTEMaTHMYECKOTO aHAIN3a» SBISAETCS
OJIHUM M3 Haubosee 3HAYMMBIX B MpPOrpaMMe CpeaHero oduiero oOpa3oBaHMs,
IIOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeYMBAET MHCTPYMEHTaJIbHYIO 0a3zy s
U3YUCHHUsSI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMHUpyeT
JIOTMYECKOEe M a0CTPAKTHOE MBIIUICHHE 00YJaroIUXCsl Ha yPOBHE, HEOOXOIUMOM
U1 OCBOEHUSI MH(POPMATHKH, OOIECTBO3HAHMSI, HCTOPHH, CIOBECHOCTH U JAPYTUX
TUCUMIUIMH. B paMkax aaHHOTO y4deOHOro Kypca oOydaromiuecs OBJIQJICBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (GOopMyIupyeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckoi (opme.

VY4eOHblil Kypc anreOpbl U HayaJl MAaTeMaTHYECKOIO aHaliM3a 3aKJIaJbIBAET
OCHOBY JJI YCIEIIHOTO OBJAJACHUS 3aKOoHAMU (U3MKH, XUMHH, OWOJIOTHUH,
IOHMMAaHUsl OCHOBHBIX TEHJICHIIUI Pa3BUTHs YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(DPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh MX IS JajibHEHIIero oOpa3oBaHMs U B
NOBCETHEBHOM KM3HU. B TO ke Bpems oBlajeHHE aOCTPAKTHBIMHU UM JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU alNreOpbl M MaTeMaTHYeCKOrO aHajn3a pa3BUBACT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, [OKa3bIBAaTh
YTBEPXKIIEHUSI C TTOMOIIBI0 MHAYKIIMU M PAcCYXIaTh JCTYKTHBHO, MCIOIH30BATh
00001IeHNEe U KOHKpEeTH3aluio, a0CTparupoBaHUE U aHAJIOTHI0, (opMHUpYeT
KpPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xome msydenmst yuebHOTO Kypca «Anredpa W Hadajga MaTeMaTH4ecKOro
aHaim3a» 00ydYarolIMecsl MONY4aloT HOBBIM OMBIT pEIIeHUs MPHUKIATHBIX 3a/ad,
CaMOCTOATEJILHOTO MOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH peaslbHbIX CUTYallUil,
UHTEPIIPETallMd  TMOJYYCHHBIX  pEHICHWH,  3HAKOMSTCS €  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUpPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOLIUMUCS MAaTEMaTUYECKUMHU OTKPBITUSMU U UX aBTOPaMHU.

Y4eOHblii Kypc 0051aaeT 3HAUYUTENbHBIM BOCIHUTATEIBHBIM TMOTEHIIUAIOM,
KOTOPBI peanu3yeTcs Kak uyepe3 Y4eOHbI MaTepual, CHocoOCTBYIOLIMI
(OpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUA, TaK M 4Yepe3 cnenupuky ydeOHOU
NESITEIbHOCTH, TpeOyrole MpOAODKUTEIbHOM  KOHILIGHTpPAIlMM  BHHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Merogmku oOydeHus airebpe M HadajgaM MaTeMaTH4eCKOro
aHalM3a JeKUT ACSITETbHOCTHBIM MPUHITUI 00Y4IEHUS.

B crpykType yueOHOoro kypca «AnreOpa M Haudajga MaTeMaTHUYE€CKOIO
aHaJln3a» BbIIEJICHBbI CIEIYIONINE COepkKaTelIbHO-MeToAnuecKue JuHuu: «Yucna
U BeIYUCIIEHUY, «DyHKIMN 1 rpadukuy, «YpaBHEHHs] U HEpaBeHCTBay», «Hauama



MaTeMaTH4ecKkoro aHammza», «MHOXecTBa M JIOrTMKa». Bce OCHOBHEBIE
COZIEPKATEIbHO-METOAMUECKHUE JIMHUM U3Y4YaloTCid Ha MPOTSXKEHUU JABYX JIET
o0y4eHUs Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHILAsCh HOBBIMM T€MaMU U pasjaenamu. J[aHHBIN
y4eOHBI KypC SBISIETCS WHTErPATHUBHBIM, TIIOCKONBKY OOBEOMHSIET B cebe
CoJiepKaHNe HECKOJbKUX MaTeMaTHYeCKUX JUCHUUIUIMH, TakuX Kak aiureopa,
TPUTOHOMETPUS, MaTEMaTHUYECKUM aHaliu3, TEOpUS MHOXKECTB, MaTeMaThyecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBJafeBalOT Bc€ Oosee
IMIMPOKUM MaT€MaTUYECKUM aIllapaTroM, Y HUX IMOCIIEA0BaTENbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYl0 MOJelb pealbHOU
CUTYaI[MH, MPUMEHATh 3HAHUS, MOTYYCHHbIE NPU U3YUYEHUU y4eOHOTr o Kypca, JJs
peLIeHUs] CaMOCTOATEIHHO C(OPMYIMPOBAHHON MaTeMaTHYECKON 3aJauu, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConeprkarenbHo-MeTOoAUYeCKass JUHUS «YHucna U BBIYUCICHUSD) 3aBEpIIACT
(opMHUpOBaHUE HABBIKOB MCIIOIb30BAHMS IEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO
HAYaTo Ha YpOBHE OCHOBHOI'0 001Iero oopazoBanusi. Ha ypoBHe cpegHero o61iero
oOpa3oBaHusi 0co0O€ BHUMaHuUE  yAedseTcss  (OPMUPOBAHHIO  HABBIKOB
pallMOHAIBHBIX BBIYMCICHUN, BKIIOYAIOIIUX B Ce0s HCHOJIb30BAaHUE PA3INYHBIX
dopMm 3ammucu YucCiIa, YMEHHE JeNaTh MPHUKUAKY, BBIIOTHATH NPUOMKEHHBIC
BBIUMCIICHUS, OLEHUBATh YHUCIIOBBbIE BBIPAXKEHHUSA, pabOTaThb ¢ MAaTeMaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIe OOYYalOIIUMCS MHOXKECTBAa HATYpPaJIbHBIX, MEJbIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXJIoM M3 3TUX MHOXECTB paccMaTpuBalOTCA
CBOWCTBEHHBIE €My CHenupUYECKUe 3aJadud ¥ Olepaluu: JeJeHUEe Haleo,
ONEpUpPOBAHHE OCTATKAMHM HA MHOXECTBE IEJbIX YHCET, OCOOble CBOWCTBA
paLMOHATBHBIX U UPPAMOHANBHBIX YHCEN, apu(METHUECKHE OMNepalny, a TaKkxKe
M3BJICUCHUE KOPHS HATypalbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL
bnaronapsi mocieqoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH MX MPUMEHEHHs JJIS PELICHHs pa3InyHbIX 3a/1a4
dopMupyeTcsl mpeAcTaBIeHUEe O €AMHCTBE MaTeMaTUKU KaK HayKd U €€ poyd B
IOCTPOCHUU MOJIENIeHl pealbHOr0 MHUpPA, IIMPOKO HUCIONB3YIOTCS 0000IIeHue U
KOHKPETH3aIIHs.

Jluaust «YpaBHEHHUS M HEPABEHCTBA» pEAM3yeTCsl Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpPEJHEro oO0IIero o0pa3oBaHUs, IMOCKOIbKY B KaKIOM
paznene Ilporpammbl TPEeTyCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yiapTaTe OOy4arouluecs OBJAJACBAIOT PA3NUYHBIMM METOJAMU  pEIICHHUS
pallMOHANBHBIX, HPPALMOHAIBHBIX, IMOKa3aTEeNbHBIX, JOTapuPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepxaiux mnapaMmerpsl. llomydeHHble yMEHHS LIMPOKO HCHOJIB3YIOTCS MpU



UcCieN0BaHuU (YHKIHMI ¢ MOMOIIBIO MPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX
3aJa4 U 3a7jay Ha HAXOXJACHHE HAauOOJbIIMX U HaUMEHBUINX 3HAYEHUH (PyHKIUU.
JlanHast conepkarenbHas JMHUS BKIIOYAET B ce0sl Takxke (GOpMHpPOBAHUE YMEHHI
BBIIOJIHATG ~ pacuéTel 1O  ¢opMynaM, npeoOpa3oBaHMsl  palMOHAIbHbIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKECHHI,
COZIepXallluX CTENeHUu M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIEe  pa3BUTHE  ANTOPUTMHUYECKOIO U
a0CTPAaKTHOI'0 MBIIIEHUSI O0y4aroluXcsi, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykneHudd, paboOTl C  CHUMBOJBHBIMH  (opMamH,  HIPEIACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCMMOCTEH B BUJE PAaBEHCTB M HEpPABEHCTB. AiredOpa
npeqiaraet 3(QQeKTUBHbIE WHCTPYMEHTHI [l PEUICHHsS MPAKTHYECKHX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpbHo-MeToauueckass JuHUS «DyHKIUHM U TpaduKh» TECHO
NEeperieTaeTcsl ¢ APYrUMU JIMHUAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MTOCIEN0BATENBHOCTh U3YUEHUs MaTepuana. M3yuenue creneHHon,
MOKAa3aTeJIbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHI, KX CBOMCTB
U rpauKoB, UCHOIb30BaHUE (DYHKIMM JUIs pelieHus 3a1ad U3 APYruxX y4eOHbIX
MPEIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAK C MAaTeMaTUYECKUM aHAIM30M,
TaK U C pELIeHUEM ypaBHEHUIl U HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
yaensiercs: GOpMHPOBAHUIO YMEHUSI BbIpaxaTh (OpMynamMu 3aBUCUMOCTU MEXAY
pa3NUYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJy4YE€HHblE (DYHKUUH, CTPOUTH HX
rpaduxu. Matepuan 3Toi cofepKaTelbHONW JUHUU HAIlEJICH Ha Pa3BUTHE YMEHHM
U HAaBBIKOB, TO3BOJISIIOUIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pasznuaHON opMe: aHATUTHYECKOU, Tpaduyueckoi W ciaoBecHOW. Ero m3yuenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO  MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO 1 KOHKPETU3alluH, UCIIOIb30BAHUIO aHAJIOTHIA.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaK MareMaTU4YECKHUX, TaK W MPUKIAJHBIX 3a7]ad4,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOHTH
rpauKy  CIOXKHBIX (YHKUIMMA, OMpenensiTh HMX HauOOoJbIIME W HAaUMEHbIINE
3HAYEHHUS, BBIYUCIATH IUIOMIAAH (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH W
YCKOpeHHsI TpoueccoB. JlaHHas coaepkaTeiabHash JMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TIOCTPOCHMSI MAaTe€MaTHYECKMX MOJENEN pealbHbIX CUTYaLMi,
NO3BOJISIET HAaXOAUTh HaWJyylllee pEelIeHWEe B MPUKIAJAHBIX, B TOM YHUCIE
COLIMAJIbHO-3KOHOMHMYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4€CKOIO
aHajau3a CHOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO, (POPMaIbHO-JIOTUYECKOTO0 U
KPEaTUBHOTO MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE M UCKyccTBe. OOydaroluecs: y3HaIT O



BBIIAIONINXCS PE3YJIbTaTax, IMOJIYYECHHBIX B XOJAE pa3BUTUS MAaTEMaTUKH 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 YHUBEPCAIbHBIN $3BbIK, OOBEAMHSIONIUNA BCE pPa3IeIibl
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 sl BBIPAKEHHUS CBOMX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMAaTHKA KaK HAyKd CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYECKOM JIOTUKH CIIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
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 MAaTEMaTUYECKOI'0 MOJICIUPOBAHUS, KOTOpPBIC MPU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMS DTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTeMaTU4YECKOro aHajlu3a, WHTEPIpPETAllud TMOJY4YEHHBIX pe3yabTaToB. Takue
3aJlaHus BIUIETEHBI B KOKIBIN U3 Pa37IesIOB MPOrpaMMbl, IIOCKOIbKY BECh MaTepual
y4e0HOr0 Kypca IIUPOKO HMCIONB3YETCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pEeIIEHUH  pEAbHBIX  MPAKTUYECKUX  3aJad  oOydYaromuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BaTh ~ QHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTr0 aHAIHU3ay.

Ha wusyuenne yueOHOro kypca «Ajiredpa W Havyajla MaTEeMaTHYECKOTO
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 yucia. OOBIKHOBEHHBIE U JECSATHUHBIE JPOOHU, MPOLIEHTHI,
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.
Apudmernyueckre  omepaldd € JCUCTBUTENbHBIMU  4YHciaamMu.  Moayib
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOJXOAIIEH POPMBI 3aMKUCH IEHCTBUTENBHBIX YUCEIT IS PEIICHUS MPAKTUYECKUX
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@mBbi.

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 ypaBHEHHs W ypaBHEHMsA-ClIeACTBUA. 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.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALUX CTETIEHU U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeoOpazoBanue BIPAKEHUM, COEPIKAIIUX JOTapUPMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JMHENMHBIX YpaBHEHUW. Marpuua cUCTEMBI JIMHEHHBIX
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 TMOCTPOEHHOW MOJAEIH 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.

DYyHKUUHN 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 GyHKIMKU. OnpenereHue, 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

MHOXeCTBO, Olepaunu HaJ MHOXKECTBAMH WM MX CBOMCTBA. Jlmarpammsbl
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 LEJbIX 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 yucna. [Ipumenenue
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 COBOKYIMHOCTEH palMOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7ad M3 Pa3IMyHbBIX 00JacTeil HayKu U pealibHOU
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 mMeTonbl pelieHUs ypaBHEHHMM 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 maTtemMaTH4ecKOro aHajau3a

[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
NPUKIAIHBIX 33Ja4ax, I ONpPENEJEHUs CKOPOCTH M YCKOPEHHs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

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

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
ornpeAeéHHOro nHTerpata mo ¢popmyne Herorona-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 TPAXKIAHCKOMN MO3UIIMN 00yUJaIOMIEerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM 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 U POCCUMCKONM MATEMATUYECKOM IIKOJIBI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEACHHUS, CBA3AHHOI'O 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
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHUNH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe30macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHHE 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 TpYIdy, OCO3HAaHHE LIEHHOCTU TPYIOIIOOUs, HHTEpecC 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  MareMaTMYeCKOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh  3KOJIOTUYECKON KYJNbTYPbl, TIOHMMAaHWE BIUSHHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpyXarolmiel cpepl, IUIAHHPOBAHME ITOCTYIIKOB M OLEHKH HUX BO3MOXXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHYeCKON Hayku Kak c(epbl 4UeIOBEYECKOW MAeATEIbHOCTH, JTaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TOTOBHOCTh OCYHIECTBIISITh MPOEKTHYIO M HCCIEAOBATEIbCKYIO JEATEIbHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPUIIATEIbHBIC, €TUHUYHBIE, YaCTHBIE U O0IIKE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H 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 YMO3AKIOUECHHUM, YMO3AKJIIOUEHUH 10 aHAJIOTUH;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh crmoco0 perieHuss y4eOHOW 3amauud  (CpaBHHUBATh HECKOJBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIHE  MPOTUBOpPEYHE,  MpodIIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTU4ecKoro o0ObEKTa, SIBJICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
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()OPMAITMIO U3 NCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

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

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEJIbHO
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 THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs MO XOJy PEIICHHS 3aJayH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pElICHMS, COIOCTABJSATh CBOM CYXKICHHUSA C CYXICHUSIMH JPYyrdX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHSI C Y4€TOM 3aj1ad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM MUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3yibTara pPEHICHHs
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa IeJIM U YCIOBUSIM, OOBSICHATD MPUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MMOHMMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBHIYITbHON
paboOThl TpW pelleHHd Y4eOHbIX 3a/Jad, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (00Cyx)aeHUS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aHMOJIEHCTBHUS.

INTPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh TMOHSTUSMH: pallMOHATIBLHOE YHUCIO0, OCCKOHEUYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEATbHOU KU3HU;

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAHIEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM IEPEMEHHOM,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro TreOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MAaTpULl U ONPEIEIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA norapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI AJIs peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEIMPOBaTh peajbHble CHUTYalldd Ha S3bIKE€ ainreOpbl, COCTABISAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOpaTHble (QyHKUMM, KoMmmo3uuus GyHKIUH, rpaduk GYHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OINEpPUpPOBaTh MNOHATUSAMHU: YETHBIE M HEUETHBIE (YHKLUHU,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEJIbIM ToKa3aTeseM, rpauk CTEeNeHHONM (YHKUMU C HATypaJbHBIM U LEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(G yHKIIMH, BRITIOTHATH 2JIEMEHTApHOE UCCIIEA0BAHNE U TIOCTPOCHHE UX TPA(PHKOB,

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpe/ieJICHNE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOrO apryMeHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OINEpUPOBATh MOHATUSAMHU: apuPMeThyecKas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCUM I PEUIeHUs peaIbHbIX 3a/ad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOJHO OMEPUPOBATHh TMOHATHSAMHU: HEMpPEphIBHBIE (DYHKIUU, TOUYKU
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHAMHU: TepBas W BTOpas MPOU3BOAHbBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
peleHus 3ajau.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEpUPOBaTh TMOHATUSIMU: OIpEAEICHHE, TeopeMa, ypaBHEHHE-
CIICZICTBHE, CBOWCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTeIhCTBO, PABHOCHIIBLHBIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypalbHBIX M ILIENbIX YHCEJ, UCHOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucen, HOJ[ u HOK narypanbHbIX yMcen s perieHus 3a1a4, MpUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUE HEPABEHCTBA, HAXOAWUTh MX PpEHICHUS C  TOMOIIbIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEeCcKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 C IlapaMeTpamu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM JJII MOJEIMPOBAHUS U HCCIEIOBAaHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTIpECNICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro Qopmysol uiu
rpadukom;



CBOOOTHO  OMEpPHPOBATh TMOHATHUSAMHU: TEPBOOOpaszHas, ONpeACTEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHus Tu(pepeHInaTbHbIX YPaBHEHUH;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) @ynkuuu U rpaduku. CreneHHast QyHKIUS ¢ 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 1ensle yncna 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
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










