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INOACHUTEJIBHAS 3AIINCKA

VYyeOHblli Kypc «Anredpa ¥ Havania MaTeMaTHYECKOrO aHaiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe€ CpEJHEro ooiero oOpa3zoBaHUs,
MTOCKOJIBKY, C OJHOM CTOpPOHBI, OH 00€CHEeYHBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyUEHUSl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (pOpMUpPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATHKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U JPYrUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKHu, KoTopas (QOpMyJIHUpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4ecko opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIaJICHUS 3aKOHAMHM (PU3MKH, XUMHUH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUS SKOHOMHUKHU U OOILIECTBEHHOM XKHU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHsS U B
MOBCETHEBHOM JKU3HU. B TO ke BpeMs oOBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSAMHU aiareOpbl U MaTeMaTUYECKOro aHaju3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKICHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
0000IIeHHEe W KOHKPETH3aluio, a0CTparupoBaHUE W AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBILUICHHUE.

B xone m3ydenust yuyeOHOro kypca «Anredpa U Hauyajga MareMaTHYeCKOro
aHanM3a» OOydYarollMecs MOJIy4alOT HOBBIM ONBIT PELIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHHSI MAaTEMaTUUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpETAllMl  TOJYYECHHBIX  PEIICHHM, 3HAKOMSITCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpPHUPOAE, HAyKe M HUCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPaMHU.

VY4ebHblli Kypc 001aaeT 3HAYUTENbHBIM BOCHUTATENbHBIM MOTEHIIMATIOM,
KOTOpBIM peanu3yeTcss KakK uepe3 YYeOHbI Mmarepuan, CHOCOOCTBYIOITUI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheluuky ydeOHOU
NESTENBbHOCTH, TPEOYIOMEH MPOMODKUTEILHON  KOHIICHTPAIlMM  BHUMAHUS,
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTM W  OTBETCTBEHHOCTH 3a MOJIyYEHHBIN
pe3yJIbTar.

B ocHoBe Meroauku o0O0y4yeHus airedpe M HadajaM MaTeMaTH4ecKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4YE€CKOro
aHAJIM3a» BBIJIEIEHBI CIECAYIOLIUE COAECPKATENBHO-METOANYECKHE TUHUMU: «Hucna
U BBIUUCTCHUS», « DYHKIIUU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEeMaTUYeCKoro aHanuza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COZIEPKATEIIbHO-METOAMUECKNE JIMHUM HU3Y4YaloTCid 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 SBISETCS HWHTErPaTUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe
COZIEpKaHNe HECKONbKUX MaTeMaTWYeCKUX NUCHUIUIMNH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MAaTEeMAaTUYECKUN aHalu3, TEOpPUs MHOXECTB, MaTeMaTH4ecKas
noruka u gpyrue. Ilo mepe Toro kak oOywarouiyecsi OBiIajeBalOT BcE Ooree
IMIMPOKUM MAaTEMaTUYECKUM allapaToM, Y HUX MOCIEA0BaTeIbHO (HOpMUpYETCS U
COBEpIICHCTBYETCS yYMEHHE CTPOUTh MaTEMaTHUYECKYl0 MOJelb peabHOU
CUTYaIliH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLlIeHUsI CaMOCTOATEIHLHO CPOPMYIMPOBAHHON MaTeMaTHUYECKOM 3a7auu, a 3aTeM
HMHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeTOoAMYECKas: TUHUA «YKcaa ¥ BBIYHUCICHUS 3aBEPLIACT
(opMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero oopazoBanusi. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHHUMaHHE yAelseTcs  (HOPMHUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B CceOS HCMHOJIb30BaHHE PA3IUYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OLEHWBATh UYWCJIOBBIE BBIPAKECHHS, PabOTaTh ¢ MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXKECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHAIBHBIX W JACWCTBUTENBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hceld. B KakIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOWCTBEHHbIE €My crHeuu(puyecKkue 3a7aud W ONepaluu: JeJleHUEe Halelo,
OTIEPHPOBAHUE OCTAaTKAMH HA MHOXECTBE IIEJBIX YHCET, OCOOBbIe CBOWCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHUCEI, apu(MEeTUUECKUEe OINepalnu, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHON CTEMEHW Ha MHOMKECTBE KOMIUICKCHBIX HYHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YEeMBIX YHCET H
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHS Ui PElICHUs PAa3TUYHBIX 3a7a4
(opMupyeTCsl MPEACTABIECHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIETIEH pealbHOTO MUpA, HIMPOKO HCIONB3YIOTCA 0000IIeHHE U
KOHKPETH3aLIUA.

Jluaust «YpaBHEHUSI U HEPABEHCTBa» PEAIM3YETCs Ha MPOTSHKEHUHU BCEro
OoOydeHHs Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs, MOCKOJIBKY B KaXKIOM
pasznene Ilporpammbl IpPEeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4alolluecs OBJQJACBAIOT PA3MUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPAaBEHCTB U CHCTEM, a Takxke 3ajad,
cofiepkamux mnapaMmerpsl. llomydeHHble YMEHHS HIMPOKO HCHOIB3YIOTCS TpU
UCCIIeIOBAaHUN (YHKIMI C TIOMOILBIO MPOM3BOJHOM, IPU PEUICHUH MPHUKIIaIHbIX



3aJa4 U 3a7ja4 Ha HAXOXJACHHE HAauOOJbIINX U HAUMEHBUINX 3HAYEHUH (PyHKIUU.
JlaHHasi cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (pOPMUPOBAHUE YMEHHIM
BBIMIOJHATE  pacuy€rbl 1o  (opmylaM, MpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKHX BBIPDAKEHMM, a TaKXKe BBIPAKCHUM,
COJIEp)KAIMX CTENeHH W JorapuMmbl. bnaromaps u3ydeHHIO airedpanyeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIee  pa3BUTHE  aITOPUTMUYECKOIO H
a0CTPAaKTHOT'O MBIIUICHUSI O0y4aromuxcs, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuid, paboTbl C  CUMBOJBHBIMU  (opMamu,  MpPEACTaBICHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPaBEHCTB. Anrebpa
npeniaraetr 3(Q(QEeKTUBHbIE HWHCTPYMEHTHI JIsi pPEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HarjasJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JuHUA «DyHKUMM U TrpaduKu» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e0HOro Kypca, MOCKOJIbKY B KakOM-TO
CMBICIIE 3a1a€T NOCJIEA0BATENBHOCTh U3YUYEHHs MaTepraa. M3yueHnue cTeneHHou,
MOKa3aTeIbHOM, TIOTapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUIA, NX CBOWCTB
U rpaUKoOB, UCMONb30BaHUE (YHKIUHN U1 pEUIeHHs 3a]a4 U3 APYrUX y4eOHbBIX
IPEIMETOB U PEATBHOMN JKU3HU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIN30M,
TaKk U C PELICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BbIpakaThb (POpPMYIaMH 3aBUCUMOCTH MEXKITY
pa3IMYHBIMU BEIMYMHAMH, MCCIEAOBATh MOJYyYEHHbIE (YHKIMU, CTPOUTH HUX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, IO3BOJISIIOLIMX BBIPAXKATh 3aBUCUMOCTH MEXAYy BEIMYMHAMHU B
pa3nuuHoOM (opMe: aHATUTHYECKOM, rpaduueckoid u crnoBecHoil. Ero msyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYLLECTBEHHO PAaCUIMPUTh KPYT KaK MAaT€MAaTHYECKUX, TaK U NPHUKIAJHBIX 3a]ad4,
JOCTYIHBIX OOYYaOLIUMCS, TaK KaK y HHUX IOSBISETCS BO3MOYKHOCTb CTPOMTH
rpaduKd CIOXKHBIX (YHKUUN, OMpEAENsATh WX HauOOJbIINE W HAUMEHbIINE
3HAYEHUs], BBIYMCIATH IUIOMAAN (GUIyp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
yCKOpeHHsI TmpoueccoB. JlaHHas coaepkaTeiabHas JIMHUAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaT€MaTUYECKMX MOJENEN peallbHbIX CUTYALHid,
IO3BOJIIET HAXOAUTh HAWJy4lllee pEIICHWE B IPUKIAJAHBIX, B TOM YHUCIE
COLIMATTbHO-?KOHOMHMYECKHX, 3aJjayaxX. 3HAKOMCTBO C OCHOBAMHM MaTeMaTH4E€CKOro
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI paclio3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKU B HaykKe, TEXHUKE W HcKyccTBe. OOydarouiuecss y3HaIoT O



BBIIAIONIMXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOJA€ pa3BUTHs MaTeMaTHUKU Kak
HayKH, ¥ 00 UX aBTOpax.

ConepxaTenpbHO-METOANYECKas TUHUS «MHOKECTBa U JIOTHKA» BKIIOYACT B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB M MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHO>KECTBCHHBIC TTPEICTABICHIS TIPOHU3BIBAIOT BECh KYPC MKOJBbHONW MaTeMaTUKH
U TIpenjiaraloT HamOoJee YHHBEPCAIbHBIA S3BbIK, OOBEAMHSIONIUNA BCE pPa3eiibl
MaTeMaTUKH H €€ NPUIIOKCHUM, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE
JTUCITUTUIMHBI W WX TIPWIOKECHUS B eIuHOe 1enoe. lloaTomMy BakHO naTh
BO3MOXXHOCTh 00ydYaromeMycsi MOHHMaTh TEOPETHKO-MHOXKECTBECHHBIA  SI3BIK
COBPEMCHHOW MaTeMaTHUKHU M HCIIOJIb30BaTh €TO IS BBIPAKCHUS CBOUX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HAThH
CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTejabCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTUYeCKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIICHHS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOHM PACCYXKIEHUSI HA OCHOBE JIOTHUYECKUX
npaBuI, (OPMUPYET HABBIKA KPUTUIECKOT'O MBITUICHHUS.

B yuebnom kypce «Anrebpa u Haudaga MaTEMaTHUYECKOrO aHalM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIUPOBAHUS, KOTOPHIC MPU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCIENOBAHMUS DSTUX MOJENEH C TMOMOIIbIO ammapara aireOpsl u
MaTEMaTUYECKOTO aHaIW3a, WHTEPIPETAIIUU TOJYYCHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KXK/bIN M3 pa3/eioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepua
y4e0HOro Kypca IIUPOKO HMCIONB3YeTCs ISl PElIeHUs MPUKIAIHBIX 3anad. [Ipu
pPCIICHWM  PEaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJIOTHI0, 0000IaTh U KOHKPETH3UPOBATH  MPOOJIEMY.
HestenpHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B IPOIECCe U3YUCHHS BCEX TEM y4eOHOTro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTro aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anrebpa M Hauajga MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B HeAemo), B 11
kiacce — 136 gacoB (4 yaca B HEJCIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIC APOOU, TMPOLICHTHI,
OeckOHEeuHble Tepuoanyeckue Apoou. [lpumenenne apoOel U MPOLEHTOB IS
peleHus NPUKIAIHbIX 33/1a4 U3 Pa3JIMYHbIX OTPAClIeld 3HAHUW U pPEaJbHOM KU3HHU.

JeWictBuTenbHble uYucia. PanvoHanpHbIE W MppalMOHAJIbHBIE YHCIIA.
Apudmernyeckue  onepauuu ¢ JCHCTBUTEIBHBIMH  YHUCIaMH.  Moayinb
JIEUCTBUTENHHOTO YKCIa U €ro CBOMCTBA. [IpubmukEHHbIC BRIYUCICHUS, MTpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenbp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MoaAXOosIIeH (GOPMBI 3aMMUCH TEUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPEJICTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C palMOHAIBHBIM IIOKAa3aTeieM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

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

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHIE€HC YHCJIOBOTO aprymMeHTa. APKCHUHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOI'O apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHbIE IMpeoOpa3oBaHMs. YpaBHEHHUE, KOPEHBb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUsS W ypaBHEHUA-cieacTBUs. HepaBeHCTBO,
pElICHNE HEPABEHCTBA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATBLHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTrO4YJieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEIbIMU
koadppunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETIEHH U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
UPPALMOHAIIbHBIX YPaBHEHUM.

ITokazarensHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUS MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXXEHUN, COAEPKAIINX JTOrapu(MBbI.

Jlorapudmuyeckue YpaBHEHHUH. OcHoBHEBIE METOJIBI pereHus
norapupMUUYecKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPHUUECKHE (bOopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Omnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUNA CMBICH H
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHHUE ONPEACIUTENS ISl pelIeHus
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHUW. lccnenoBaHue mNOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPUILL U ONPEAEITUTEIEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHEeHMEe ypaBHEHWH M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUMH U TpaPuKHU

Oynkuusa, cnocodbl 3amanus ¢GyHKIUH. B3aumHO oOpaTtHble (YHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6unacTh omnpeneneHus ¥ MHOXKECTBO 3HadeHuM ¢yHkuuu. Hynu dbyHkumm.
[TpomexxyTku 3HaKOMOCTOsIHCTBA. YETHBIE U HeuéTHbIe (yHKImH. [lepuoanueckue
¢yukiun. IIpoMexxyTku MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHUHHMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jlunelinas, kBaApaTuuHas W JPOOHO-TUHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (GyHKLUMS ¢ HATypaldbHBIM U ILI€JIbIM Moka3atenem. E€ cBolicTBa u
rpadux. CBoiicTBa W TpaduKk KOpHA N-OM cTenmeHu Kak (GYHKIMH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTeJIEM.

[lokazarenbHas u jorapumuyeckas (QyHKIUU, UX CBOHCTBA U TpauKH.
Hcnonb3oBanue rpaduxoB GyHKITUN TS pEIIEHUsT YpaBHECHUH.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIACICHUE TPUTOHOMETPUYECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
I'paduku peabHBIX 3aBUCUMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs MOCienoBaTeIbHOCTE. MeTon
MaTeMaTu4ecKon WHIYKIUY. MOHOTOHHBIE U OrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MAaTHYECKOIO aHAIM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass 1 reomeTpuueckas nporpeccud. beckoHedHo yObIBaromiast
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YOBbIBAIOIIEH reoMeTpUyecKoil
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
NPOLIEHTOB. MCIoOnb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
IPUKIAJTHOTIO XapaKTepa.



HenpepbiBHble (QyHKIIMM M UX cBoiicTBa. Touku pa3pbiBa. ACHUMHOTOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PEUICHUS HEpPaBEHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3MUecKuil CMBICT TPOU3BOJHON. Y paBHEHHE KacaTeIbHON K rpaduKy (OYHKIIHH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKITHM.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMeHeHne TEOPETUKO-MHOXKECTBEHHOrO ammapara i
ONMCAHUSI PEATBHBIX IPOLECCOB M SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX IPEIMETOB.

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

11 KJIACC

Yuciaa v BIYUCIEHUSA

HarypaneHble 1 nensie uncia. IlpuMeHeHre NMPU3HAKOB IEIMMOCTH LIEIIBIX
yycelq, HaumOonpImui oOmmi aemutens (ganee — HOJl) m HammeHblnee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o moayimto, anroputma EBkinuaa nis pemenus
3aJ1a4 B LEJbIX YUCaX.

KommnekcHble uyucna. AnreOpanyeckass M TpUTOHOMETpUueckas (opmbl
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pa’keHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu U3 KOMIUIEKCHOro uucna. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaBEHCTBA

CucreMa M COBOKYNIHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKUX  YpPaBHEHUHM €  MOMOIIBIO
TPUTOHOMETPUYECKOU OKPYXKHOCTHU. Perienne TpuroHoMeTpuYecKuX HEPABEHCTB.

OCHOBHBIE METOABl pEUIEHUS TMOKa3aTelIbHBIX M  JIOrapupMHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaAMH.



[IpumeHenne  ypaBHEHMI, CHCTEM M  HEPABEHCTB K  PELICHUIO
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 YpaBHEHHMM M HepaBeHCTB. | 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB (QYHKUIMUM I8 UCCIACAOBAHUS IPOLIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT NPU PELICHUHU 33/1a4 U3 JAPYruX y4eOHbBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOro aHAJIM3a

[IpumeHneHre MpPOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokneHue  HamOonblIero Y HAMMEHbBIIET0  3HAYEHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpOU3BOAHOW I HAXOXKACHUS HAWIY4YIIEro pEIICHUsS B
OPUKJIAJHBIX 3aJadax, Uil OINpPEACNICHHs CKOPOCTM M YCKOPEHHs Ipouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. [lepBooOpasHble
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. I'eomerpuueckui CMBICI MHTErpaia. Brruucnenue
ornpeaenéHHoro nurerpana no gopmyne Herotona-JleliOuuia.

[Ipumenenue uHTErpana Juisi HaXOXKJICHUS IUIOIIAAed NJIOCKuX (uryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepsl pemiennit nuddepeHanbHbIX  ypaBHEHH. MaremaTtudeckoe
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 TPAKTAHCKOMN TO3UIIMN 00YUYaIOIIEroCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHU C UX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JTOCTHKEHUSAM POCCUMCKAX MATEMAaTHUKOB U POCCUMCKON MaT€MaTUYECKOW IIKOJIbI,
WCIOJIb30BAaHUE ATUX JOCTHXKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBENECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKM U JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYas ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUN, PaCCyKIEHUNH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

chOpMUPOBAHHOCTh yYMEHHMS NPUMEHSATh MaTeMaTU4YecKhe 3HaHUs B
MHTEpecax 310pOBOro 1 0e3omacHoro o0pa3a *KHU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 30pPOBBIO (310pOBOE MUTAaHHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HAHME LEHHOCTH TPYIOJIOOMs, HWHTEpeC K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBINA BBHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4YeCKOMY  OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha MPOTSIKEHUM BCEH JKHU3HH, TOTOBHOCTb K AKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATHYECKON HAIIPaBJIECHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMAIBHOU
Cpezbl, 0CO3HAaHKE II100AIbHOTO XapaKkTepa 3KOJIOTHYECKUX MpoOsieM, OpueHTALIHS
Ha MpPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl pelieHus 3aiad B 00JacTH
OKPYKAIOIIEN Cpelbl, IJIAHUPOBAHUE IIOCTYINIKOB M OLEHKM HX BO3MOXHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs WM 3HAYUMOCTH JUI1 pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHM KakK CpPEIACTBOM IIO3HAHHS MMDA,
TOTOBHOCTh OCYILECTBIATH IPOEKTHYIO M HCCIEHOBATENBCKYIO JAECATEIbHOCTH
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue 1eHCTBUS:

BBISIBJISITh M XApPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
OTpe/ieNICHHs MOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIAcCU(DUKAIUH,
OCHOBaHUS JIs1 000OIICHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTIO aHAIN3a;

BOCIIpUHUMAaTh,  (OPMYJIMpPOBaTh U  INPEOOpPa3OBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3H U TPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOJIOJEHUSAX M YTBEPKICHUSX, MpeaaaraTb KpUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

MPOBOAUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMATUYECKUX YTBEP)KICHUIM
(psiMbIE U OT IPOTHUBHOI0), BHICTPAUBATh APT'yMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBOIbI;

BBIOWpATh croco0 perieHus: ydeOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaubOoJee MOAXONAIMA ¢ 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 TIO3UITHIO, MHCHHC,

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMHU, SIBJICHUSAMU, TTPOIIECCAMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJIONEHUS,  WCCIEAOBaHUSA, OIEHWBAaTh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIABUTATH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOTIPOC U JJIS PEIICHHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO Pa3TUYHBIX BHUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pa3iWyHbBIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpPMYITMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTUBHBIE YyHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoOmenue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
HeIIMU OOIIEHUs, SCHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOKO TOUKY 3pPEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUsI MO XOJY pelIeHUs 3ajayu,
KOMMEHTHUPOBATH MOTYYECHHbBIA PE3YyIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BbICKA3bIBaTh WJECH, HAICJICHHBIE Ha MOUCK
pEIIeHUs, COIOCTABIATh CBOM CYXKJICHHS C CYXKICHUAMH JPYTHUX YYaCTHHUKOB
yajora, oOHapy)KUBaTh Pa3IMYUE M CXOJCTBO TO3UIIUM, B KOPPEKTHOU (dopme
dbopMyIHMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MIPEJCTABIIATh PE3YJIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBaHuU,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN U OCOOEHHOCTEH ayTUTOPUH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEHN, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTP0J1b, SMOIMOHAJILHBI MHTEJLJIEKT:

BJIQJICTh  HABBIKAMM  TIO3HABaTEIbHOM  peduieKCMu  Kak  OCO3HAHUSA
COBEPIIAEMBIX JCHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crnocobamMu CaMOINpPOBEPKH, CAMOKOHTPOJIA Mpoliecca W pe3yJsibTaTa pelieHus
MaTeMaTHYECKOM 3aJ1auH;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYThH MPU PEIICHUU 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1IeJIU U YCIOBUIM, OOBSICHATH MPUUYUHBI
JOCTIKEHUS WM HEJIOCTIKEHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€ATEIbHOCTD:

MOHUMATh M KMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpU pelIleHWd Y4eOHbIX 3a/lay, NPUHUMATh IeJIb COBMECTHOMU
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO0 COBMECTHOW padOThI, PACHIpPENENATh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYyXIeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMBI» ¢ HWHBIE), BBIIOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUSA C APYTMMU 4YiI€HaAMW KOMaHJbl, OIICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenus B 10 kjacce OOyJarONIMIICS TMOJTYYUT CICTYIOIIHE
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauajla MaTEMaTUYECKOTrO aHAIN3a»:

Yuciaa 1 BBIYMCICHUS:

CBOOOZIHO ONEPUPOBATH TOHATHUAMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLUEHThI, HPPALUOHATBHOE YHUCIO, MHOXECTBA
palMOHATIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb IEHUCTBUTEILHOTO YHCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUN U PEAIbHOM KU3HU;

NPUMEHSATh TPUOIMKEHHBIE BBIUMCIICHMS, TPaBUiIa OKPYTJIEHUs, IPUKUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh NOAXOIAIIYI0 (POPMY 3alMCH AEUCTBUTEIbHBIX YHCET JJIS PEIICHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEPUPOBATH MOHATHSAMH: JiorapudmM dHcla, IECATUYHBIE WU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIIOBOI'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATUAMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHMS U YPaBHEHUS -CIEACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHHM, IPUMEHATb METOJX MHTEPBAJIOB JUIA PEIICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYWIEH C UeJIbIMU KO3(pPUIMEeHTaMU, KOPHM MHOIOYJIEHA, NPUMEHSTh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBaTh MOHATHSAMHU: CHUCTEMAa JIMHEMHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeAenuTens 2 X 2 Juisl BBIYMCIECHHS €ro 3HA4eHUS,
OPUMEHSTh ONPENEIUTENN JUIsl PEIICHUS CHCTEMBl JIMHEWMHBIX YPaBHEHHI,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH OJIyYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUM C KOpPHSAMH Uil IpeoOpa3oBaHUs
BBIPAKCHU;

BBITNIOJIHATH PE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, CONEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM TOKA3ATEIIEM;

UCIIOJIb30BaTh CBONCTBaA norapumMoB TU1s npeoOpa3oBaHus
Jorapu(pMUUYECKUX BBIPAKEHUN;

CBOOOJIHO OIEPUPOBATH TMOHATHUSAMU: HUPPALUOHAIBHBIE, MOKA3aTENbHBIE U
aorapuMuuecKkue ypaBHEHUs, HAXOAUTh UX PEHIEHUS ¢ TOMOILIbI PABHOCHIIbHBIX
NIEPEXOI0B MUJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (POpMYIIbI sl MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

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

MOJIEJIMPOBaTh peajbHble CHUTYyallUM Ha fA3bIKE aIreOpbl, COCTaBIAThH
BBIPQKEHUS, YPAaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
NOCTPOEHHBIE MOZEIIM C UCIIOJIb30BAHUEM amnmnapara aareOpbl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aUMHO oOOpaTHbie (YHKIMHM, KOMMO3UIMUS GYHKIUH, Tpapuk QyHKIHNH,
BBITOJIHATD 3JIEMEHTapHbIE MpeoOpazoBaHus rpadukoB G yHKIIHI;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUI PYHKUUHU, HYTH (PYHKLIHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh IOHATUSAMU: UETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckrue QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBbI
MUHUMYMBl (DYHKIIMM, HaumOoJblllee W HaUMEHbIee 3HadeHHe (QYHKIMU Ha
IPOMEXYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUAMM: CTENEHHAs (PYHKUHS C HaTypaJbHBIM H
LEJIbIM TOoKa3aTeseM, rpaduK CTENEeHHON (YHKUUMU C HaTypajJbHbIM M IEJIBIM
nokasaresieM, rpa@uk KOpHs N-0il cTeneHdu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpUpOBaTh TOHATUSAMHU: JIMHEMHAas, KBaJpaTHUyHas W APOOHO-IMHEWHas
(YHKIMU, BBIOJHATD 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO OMNEpUpOBATh MOHATUSAMU: TOKa3aTeibHas M JorapudMuyeckas
(GyHKIMK, WX CBOMCTBAa M TpaduKH, KCIONB30BaTh WX TpaduKu JUIsl pelieHus
YpaBHEHU;

CBOOOJHO OINEpPUPOBATH TMOHATHUSAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTD,
OIpe/ieJIeHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOIO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (YHKIMA JJIT  WCCIICIOBAHUS TIPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KU3HH, BBIPAXKATH (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUHMHAMMU;

Havaja MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeTnyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBAOIIAsl T€OMETPUUECKAsl MPOTrPECCHs, TUHEHHBIN 1
HKCIIOHEHLIMAJIBbHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPHUKIAJHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: TTOCIEIOBATEIBHOCTD, CITOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE W OrPAaHUYEHHBIE IOCJIEIOBATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTMYECKOro aHajdu3a KakK aHalu3a
OECKOHEYHO MaJIBIX;

CBOOOJTHO OMEPUPOBATh TMOHSTUSIMHU: HENPEPhIBHbIE (YHKIIUU, TOYKU
pa3psiBa rpadvka GyHKIIMH, aCUMIITOTHI Ipaduka GyHKINH;

CBOOOJHO OMEpPUpPOBATh MOHATUEM: (YHKIUS, HEMpEepbIBHAS HA OTpPE3KeE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKITUHN JIJIs1 PEIICHUS 3a/1a4;

CBOOOJHO ONEpPUPOBATH TMOHSATUAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIMHU, KacaTenbHas K rpaduky QyHKINY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIUU
IBYX (DYHKIIHHA, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUYECKUN CMBICT MPOU3BOIHOM IS
penieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOHO  ONEpPUPOBaTH  TOHATHSIMHU:  MHOXECTBO, OIEpamuu  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCaHUs PeaIbHbIX
MIPOLIECCOB U SIBJIICHUM, IPU PEUICHUHU 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: OIpEAeNiCHUuEe, Teopema, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, JJOKA3aTEIhCTBO, PABHOCHIbHBIC
ypaBHEHHS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce OOy4arOmIMIiCS TMOJTYYUT CIEAYIOIIHNE
peAMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM paboued MmporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHSATHUSAMH: HATypaJlbHOE W II€J0€ YHCIIO,
MHOKECTBA HATypaJbHBIX M LEIbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH
nenbix yucesn, HOJ u HOK HarypanbHbIX 4Kcen A pellieHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJbHBIC YHCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOTHO OIEPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBIE YHCIIa B ajreOpandeckoi u
TPUTOHOMETPUUYECKOU (hopMe, BBHIMOJHATh apu(PMeTHYecKue onepalnuu ¢ HUIMUA U
n300paxkaTh HA KOOPJUHATHOM MIIOCKOCTH.

YpaBHEeHUS] M1 HEPABEHCTBA!



CBOOOJIHO OIEpPUPOBATh MOHSATUAMH: HUPpPALMOHAIbHBIC, MOKA3aTeIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OIEPUPOBaTH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, IIOKA3aTEIbHbIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

pelarb palKrOHaJIbHbIE, VppalrOHAJIbHEIE, II0Ka3aTeJbHbIE,
aorapuMUYecKue U  TPUTOHOMETPUYECKHE YpPaBHEHHMS U  HEPaBEHCTBA,
cozeprKalle MOAYJIU U apameTpsl;

MPUMEHATH TpaduyecKue METOIbI JJis PEUICHHUsS] YPaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ llapaMeTpaMu,

MOJIEIMPOBaTh pEajbHbIE CHUTYyallUM Ha A3bIKE aIreOpbl, COCTaBIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh TIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapUKd KOMIO3ULMK (QYHKIHUH C MOMOUIbIO 3JIEMEHTapHOrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPAUHATHOM TIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

NpUMEHATh (GYHKIUU [ MOJEIMPOBAHMUS W HCCIEIOBAaHUS pPEaJbHbIX
IIPOLIECCOB.

Hayajia MmaTeMaTn4ecKoro aHajaim3a:

MCIOJIb30BaTh MPOU3BOJHYIO I UCCIEAOBAaHUS (PYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI;

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

UCIIO/Ib30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIydIlEro pelieHus B
IPUKIAAHBIX, B TOM YHUCIE COLMAJIBbHO-DKOHOMUYECKUX, 3ajadax, i
ONpEAENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (opMysinol WiIu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
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 TPEJCTaBICHNE O MaTeMAaTUYECKOM MOJICIUPOBAHUN Ha TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh NPUKIAIHBIE 3a/la4yd, B TOM YHCIE COLMAIbHO-3KOHOMHUYECKOIO U
¢u3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITK3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NporpaMMmel Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHOX€CTBO IEMCTBUTEIBHBIX YUCEIL
1 MHorounensl. PaninonaibHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JIMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudmeTnueckuit KOpeHb N-0if CTeNeH . 15 1
WppaunonanbHbie ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHoMmerpuyeckre BoIpaxeHus 1 99 1
YpaBHEHUS
[TocnenoBaTenbHOCTH U IPOrPECCUU 10 1
HenpepoiBabie hynkiuu. [IponsBoaHas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypesi
1 HccnenoBanue GyHKIUH C TOMOIIBIO 99 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppannonanbHble, OKa3aTeIbHbBIC U 24 1
norapupMuIecKre HEpaBEHCTBA
KommuiekcHble uncia 10
HatypanbHble u 1iensle uncia 10
CucremMbl palMOHAJIbHBIX, HPPALTUOHAIBHBIX
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







