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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IE€PEMEHHOW. J[leneHne MHOTo4diIeHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BhIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne NpUKIAAHBIX 331a4 C ITIOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3HaYeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HaTYpaJIbHbBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEalibHBIX IMIpPOLIECCaX U SIBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaT€MaTHYECKOIO aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEeHTOB. Mcnonb3oBaHWE MPOrpeccuu JUIsl PELIeHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOospmmii ol nenurens (nanee — HOJl) m HamMmeHslee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue pyHKIMH, UX CBOMCTBA U IpadUKu.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NMPHU PELICHUH 3a]ad M3 JAPYTUX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKAEHUS HAWJIY4IlEero pELICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETMPOBAHUE PEATBbHBIX TPOIECCOB C TOMONIbI0 U pepeHIranIbHbIX
YPAaBHEHHUM.

INDTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJJHET'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1
OTBETCTBEHHOT'O YJI€Ha  POCCHMCKOIO oOmiecTBa, MpEICTaBICHUE 0
MaTEeMaTHYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUU,



MpoLeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYCHUEM,;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'PAKIAHCKON MACHTUYHOCTH, YBAXKECHHS K
MPOILJIOMY M HACTOSIIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOW LIKOJIBI,
WCIIOJIB30BaHUE ATUX JOCTHXKEHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOIO TMOBEJEHHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTIDKCHHM HayKd U JEATEIbHOCTHIO YYEHOro, OCO3HAHHE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS OSCTETUKY MAaTeMaTHYCCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MaTeMaTHYeCKWe 3HaHHUS B
MHTEpecax 3I0pOBOro U 0e30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHA U
OTIbIXa, peryisipHasi ¢pu3nuecKkas akTUBHOCTD), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHON IE€SITENBHOCTBIO;

6) TPy/10BOI0 BOCTIUTAHMS :

TOTOBHOCTh K TPYIdy, OCO3HaHME LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW # €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnr W pPeaTru30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTréMaTH4ecKoMy  OOpa3oBaHHIO |
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HAITPaBJIEHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  DKOJOTMUYECKOW KYJIBTYpPhl, TIOHUMAHHWE BIUSHUS
COI[MAIbHO-3KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLUATIBHOMN
Cpellbl, 0CO3HAHME TIIO0AIBHOTO XapakTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpY’)Karomen cpenbl, MMIAHUPOBAHUE IOCTYNKOB M OLIEHKA HMX BO3MOXKHBIX
MOCJIEICTBUI JIJIs1 OKPY’KAIOIIEH CPEbI;



8) neHHOCTH HAYYHOI'0O TO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd M OOILNECTBEHHOM  NPAKTUKH, MOHUMaHUE
MaTeMaTUYeCcKOll HayKd Kak cQepbl YEeIOBEUECKOW JeATEIbHOCTH, 3TaloOB €&
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS UUBWIM3ALMU, OBJIAJCHHUE SI3bIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KYJIbTypOHM Kak CpEeACTBOM IO3HaHUS MHpA,
TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO W HCCIEIOBATENIbCKYIO JE€ATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METANPEMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHbIE YHUBEPCAJbHbIE YUeOHbIE TeiiCTBUS

ba3zoBbie JJornueckue NecTBUA:

BBISBJISATh M XapaKTePU30BaTh CYIIECTBCHHBIC IMPU3HAKU MAaTEMaTHYCCKHX
O0OBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHHS TIOHSATHH, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

BOCIIpUHHMMAaTh,  (OPMYJIUPOBaTh W  NPEOOpPa3OBBIBATH  CYXKJCHUSA:
YTBEpAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIONEHUAX WU YTBEPXKACHUSX, MpesiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JleNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JOKA3aTeNbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT MPOTHUBHOTO), BRICTPAUBATh APTYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOBI;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3amadu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUKA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/ibCKie AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEOBATEIbCKUNA HMHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPOoOIeMYy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

IPOBOAUTH CAMOCTOSTEIFHO CIUTAHMPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBIEHUS, mpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3ysibTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpollecca, a TAaKXKe BbIIBUTAThH
MPEANOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JA€(PUUUTH UH(DOpMALUKU, TaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MHPOPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBiIcHUs;

CTPYKTYPUpPOBaTh MH(POPMALIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLUTIOCTPUPOBATh rpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uHbOpMaITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJasIMHA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayd,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIEHMsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBaTh Pa3IMYMEe W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCIEAOBaAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PeryasiTuBHbIe YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISITh TIJIaH, aJITOPUTM PEIICHUS 3a7a4y, BBIOUPATh CIIOCOO pEeIIeHUs ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIéTOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJICTh  HAaBBIKAMM  TO3HABATENbHON  pedEeKCHMM  KaK  OCO3HAHUSA
COBEpIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YyJIbTaTOB, BIAACTh



cnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYECKOM 3aa4Hu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]auyH,
BHOCUTH KOPPEKTHUBBI B JI€ITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE Pe3yJbTaTa LUEIH U YCIOBUSIM, OOBSCHATh IPUUHHBI
JOCTUXKEHUSI WM HEJIOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJIMBHUIYyaJIbHOU
paboThl MpW pelleHHH Y4YeOHbIX 3aJad, HOPUHUMATh IeJib COBMECTHOM
JeSATENbHOCTH, TUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JIOroBapuBaThCA, OOCYXJAaTh TMpoLlECC W pe3yjbTaT padoThI,
0000111aTh MHEHHSI HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, OOMEH MHEHUIA,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATH CBOM JICUCTBHUS C APYTMMHU 4YJ€HaMH KOMAaHJbl, OLICHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy obOydyenuss B 10 kjacce 0Oy4arouIuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM paloueil MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIIMOHATBHOE YHCIIO, OECKOHEYHas
nepuoauveckass ApoOb, TMPOIEHTHI, UPPANMOHAIBHOE YHCIO, MHOMXECTBA
PaLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEMCTBUTEIIBHOTO YNCIIA;

OPUMEHATh JOpOoOM W TMPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3a1ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHSTH NMPUOIKEHHBIC BRIYUCICHUS, TTPABUIIA OKPYTJICHHS, TPUKUIKY U
OLIEHKY p€3yJbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEpPHPOBATH TOHATHEM: CTENEHb C IIEIBIM IIOKAa3aTeseM,
MCITOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YHACET JUTSl PEIICHUS
MPAKTUUYECKUX 3a7a4 U MPECTABIECHUS JaHHBIX;

CBOOOJHO OTEPUPOBATH MOHATHEM: apU(DMETHUECCKUI KOPEHb HATYpaJIbHOU
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHUEM: CTENIEHb C PAllMOHAIILHBIM MOKA3aTeJIEM;



CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(dM uwKcHa, AECITHYHBIE WU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PAaBHOCHUJIBHBIC YPABHEHHMS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEUICHUs palMOHaIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHHUM, IPUMEHATH METOJ HWHTEPBAJIIOB U1 PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMM: MHOTOYJIEH OT OJHOW MEepPEMEHHO,
MHOTOWIEH C MLEeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTD
JI€JIEHUE MHOTOYIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OIpeaenuTens 2 X 2 g BBIUKCICHUS €r0 3HAYCHMS,
OPUMEHATh ONPENEIUTENN JUIsl PEIIEHUS CHCTEMbl JIMHEHHBIX YypaBHEHUU,
MOJEJNHNPOBATH PEAIbHBIE CUTYallUH C MOMOLIBIO CUCTEMBI JIMHEHHBIX YPaBHEHHI,
UCCJIEN0BaTh IMOCTPOCHHBIE MOJIEIM C IOMOINBIO MATPUIl U OMNPEHACITUTENEH,
MHTEPIPETUPOBATH MOTYUYEHHBIA PE3YyJIbTaT;

UCIIONIB30BaTh CBOMCTBA JEUCTBUH C KOPHAMU JUIsi IIpeoOpa3oBaHUs
BBIPAKECHUM;

BBITIOJHSATH MPe0o0pa30BaHUsI YUCTOBBIX BHIPAKEHUM, COACPKAIUX CTETICHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBA aorapudmoB JUIS npeoOpa3zoBaHus
aorapu()MUUYECKUX BBIPAKEHUM;

CcBOOO/IHO ONEpUPOBaTh MOHSATUSMU: HppAllMOHAIbHbIE, MOKa3aTeJIbHbIE U
Jorapu(MUUYECKUE YPABHEHUS, HAXOAUTh UX PEUICHHs C TIOMOILBIO PAaBHOCHIIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUUECKHE (POPMYIBI 17151 MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh HEOOXOAMMBIE  (OPMYJbl Ui  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;



MOJICJIUPOBATh peajbHble CHUTyallMM Ha $3bIKE alnreOpbl, COCTABIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa aiareophl.

DyHKIUHM U TPaPUKH:

CBOOOJTHO ONEpPUPOBATH MOHATUSAMH: (DYHKIIMS, CIOCOOBI 3aaHusl (PYHKIIMH,
B3aUMHO OOpaTHble (QYHKIMH, KOMMOO3UIMUs GyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: OOJACTh ONPENETIEHUS U MHOMKECTBO
3HauYeHUN QYHKLIHUH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUpOBaTh MNOHATUSMU: UYETHBIE W HEUYETHblE (YHKIMH,
nepuoguveckue QyHKIHMH, TPOMEXYTKH MOHOTOHHOCTU (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (YHKIMM, HaAuOOJbIIee W HaUMEHbIIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: CTeNEHHAsT (QYHKIUS C HATYpaJbHBIM U
[EeJNBbIM TMOKa3aTeneM, TpauK CTENeHHONW (QYHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi cTerneHd Kak (yHKUMHU OOpaTHOM CTENEeHU C
HATypaJbHBIM MOKa3aTeNIeM;

ONEepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaThyHash WU JPOOHO-IMHEHHAs
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKazaTelbHas W JIOrapupMUUecKast
(yHKIMH, UX CBOWCTBA MU TIpadUKH, HCIOJIB30BATh HUX TpapUKd Ul PELICHUS
YpaBHEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH NpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M PeaJbHOU
’KU3HU, BBIPAKaTh (POPMYJIaMU 3aBUCHMOCTH MEXK/y BEJIMUUHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3A:

CcBOOO/IHO ONEepUPOBATh MOHATUAMU: apudMeTHdeckass U TeoMeTpUYecKas
mporpeccusi, 0eCKOHEYHO yOBIBAIOIIasi TeOMETPUUYECKast MIPOTPECCHsi, TNHEHHBIN U
HKCMOHEHUUANBHBIA POCT, GOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh NPEACTAaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOIPECCHM Il PELIEHUS pealbHbIX 3a]ad IPHUKIaJHOIO
XapaKTepa;

CcBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MTOCIEOBATEIHLHOCTD, CIOCOOBI 3aJaHUS
MIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIIEIOBATEIBHOCTH,
MIOHUMAaTh OCHOBBI 3apOXJCHHMS MAaTEMaTUYECKOrO aHajau3a Kak aHajlIn3a
OECKOHEUHO MaJbIX;



CBOOOJHO OINEpPUPOBATh TMOHATHUAMM: HENPEpPBhIBHbIE (PYHKUUHU, TOUYKH
pa3peiBa rpaduka GyHKIUHU, aCUMOTOTHI Tpadrika GyHKINH;

CBOOOJHO OINEpPUPOBATH IOHATHEM: (PYHKIMS, HENpEepbIBHAsT Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OIEpUPOBATh TMOHATUSAMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIYMCIISITE IPOU3BOJAHBIE CYMMBI, MPOU3BEACHHUSI, YACTHOIO U KOMIIO3ULUHU
IBYX (DYHKIIMM, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON IS
peuieHus 3aaad.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OINEpUPOBaTh  MOHATUSAMH: MHOXXECTBO, ONEpalMM  Haj
MHOECTBAMM;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJid ONMCaHUs PeabHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a1a4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOyuyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NpeIMETHBIE Pe3yJbTaThl 10 OTIEIBHBIM TeMaM palouell MporpamMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHHSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSAMM: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOKECTBAa HATYpPAJbHBIX M LEJIbIX YHCEJN, UCIOIb30BaTh MPU3HAKUA AECIHUMOCTH
uensix yncen, HOJl 1 HOK HaTypanbHbIX 4Mcel ISl pelieHus 3a1a4, NIPUMEHSITh
anroput™m EBKinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOMAYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKONH (opMe, BBIOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
jJorapu(MUUECKUE HEpPABEHCTBA, HAXOAUTh HMX pEHICHHS C [OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXO/I0B;

OCYLIECTBJISITh OTOOp KOPHEW MpHU pPElIEHUHM TPUTOHOMETPUUYECKOIO
yYpaBHEHUS;



CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXonumble  (OPMYJbl  JJII  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEN pAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(MUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarb palrOHaJbHEIE, VppaLMOHAJIBHEIE, NOKa3aTebHBIE,
gorapuMUyYecKue U  TPUTOHOMETPUYECKHE YpPaBHEHUS W  HEPaBEHCTBA,
CoJIepIKalllie MOJYJIM U apaMeTPBhL;

OPUMEHSATH rpaduyecKre METOJIbI ISl PeICHUsI YPaBHEHUI U HEPaBEHCTB, a
TaK)Ke 3a7a4 C IapameTpamus;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDA)KCHUS, YPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJEIM C MCIOJIb30BaHUEM arapaTta ajireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIBTAT.

DyHKIUM U TPAaPUKU:

CTpOUTh TpadUKH KOMIO3ZUIHMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIUH;

CTpOUTh TE€OMETpHYecKHe o00pa3bl ypaBHEHUH U  HEPAaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH;

CBOOOJTHO ~ OINEpPUPOBATh MOHATUSIMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (PYHKIMU 711 MOJEIUPOBAHMUS W KCCIEIOBAaHUS PeabHBIX
IPOLIECCOB.

Havana MaTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM Ha MOHOTOHHOCTD
U OKCTPEMYMBI;

HaXOAUTh HaNOOJbIlIee M HANMEHbINIEE 3HaUeHUs QYHKIUHU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOJHYIO JUIl HAXOXICHHS HAWIIY4YLIETO PELICHUS B
MPUKJIAAHBIX, B TOM YHUCJIE COLNMAIBbHO-DKOHOMHYECKHUX, 3aJadax, i
OTIpEe/IeNICHUs] CKOPOCTH W YCKOPEHHUsS Npolecca, 3aJaHHOr0 (GOopMyJod WM
rpadukom;

CBOOOIHO OMEpUPOBaTh MOHATHSMHU: TEPBOOOpa3Hast, OIpeneaEHHbIN
WHTErpayi, HaXOAUTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMHA M BBIYUCISTH
uHTerpai no popmyne Hetotona-Jleitoana;

HaxOJIUTh TUIOMAU TIIOCKUX UTYp U 00BEMBI TEJI C MOMOIIBI0 HUHTETpaa;



UMETh MPEACTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMM HAa MpHUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHUN;

pemarb OpHUKIAJHbIE 33Ja4d, B TOM YHUCIE COLMAIIbHO-D)KOHOMHYECKOrO U
(puznyeckoro Xapakrepa, CpelcTBaMu MaTEMaTHYECKOTO aHaIu3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPorpamMmbl Bcero Kontpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs 5 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9




11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE pecypChl
padoThbI
1 I/IccneILOBaHI:Ie (GYHKIHN ¢ TOMOUIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi 1 MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
Tpuronomerprudeckre HepaBEHCTBA
4 WppanmonansHbIe, IOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHble u 11e1p1e yncia 10 1
Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapaMmeTpaMu 16 1
9 HOBTOPSHI/IG, 00o011eHue, cucreMaTi3anus 16 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8
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