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HOACHUTEJIBHAS 3AIINCKA

VY4eOHbIll Kypc «Anredpa u Hayajia MaTEeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B IPOrpaMMe CpeaHEro oOiero odpa3oBaHMUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEecCle4YMBaeT MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrod CTOpPOHBI, (OpMUPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUsI MH(OPMATHKHU, OOLIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTH U JAPYTHUX
aucuuIiuiiH. B pamkax maHHoro ydeOHOro Kypca oOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTeMaTuueckon opme.

VY4eOHbIli Kypc ainreOpsl M Hayajl MaTEMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [Jisi YCHEIIHOIO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OHUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI DKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUCHTUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX JJIA JalibHeiIero oOpa3oBaHUd U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAcT
yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKIMH U PacCyX IaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havaja MaTeMaTHUYECKOIro
aHanu3a» OOydYarolivecs MOJy4aloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CHUTYallHi,
UHTEpPOpETAMd  TOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKE U HUCKYCCTBE, C
BBIAAIOIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 ydeOHbI wmaTepual, CHOCOOCTBYOIIHIMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduky ydeOHOi
JESTENBbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3ynbTar.

B ocHoBe Mmetomukm oOydeHHs anreOpe W HadagaM MaTeMaTHYECKOTO
aHaIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI 00yYeHUS.

B crpykType yuebHOro Kypca «Anrebpa W Haudajga MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEIYIOIIUE COMIepKATEIbHO-METOAuYecKe TuHuu: «Hucna
U BblUUCeHus», «OyHKuu U rpapukmy, «YpaBHEHHs U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHokecTBa U Joruka». Bce OCHOBHBIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JIET
oOy4eHMs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSA
JIpYyr JIpyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TeMaMU MU paszienamu. J[aHHBIHI
y4eOHBIM KypC SIBISIETCS WHTETPATHUBHBIM, IOCKOJIbBKY OObeAuHsET B cebe



collepKaHHE HECKOJIbKMX MAaTeMaTUYeCKUX JHUCLUIUIMH, TaKUX Kak aiureopa,
TPUTOHOMETPHS, MAaTeMAaTHUYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro, kak oOywarouiuecs OBJaJeBalOT BCE Ooiiee
HMIMPOKUM MAaTEMaTHYECKHM armapaTroM, y HUX MOCIE0BATEeIbHO (GOPMUPYETCS H
COBEpILIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTYyaIlH, PUMEHITH 3HAHUS, TOTYYCHHbIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
pELIEHUsI CaMOCTOATEIBHO CPOPMYJIMPOBAHHON MAaTEMaTUYECKON 3a7jauu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUA «YUucia U BBIYMCICHUS» 3aBEPIIACT
(opMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIO 0o01ero oopazosanusi. Ha ypoBHe cpeanero oouero
oOpa3zoBaHus 0co00e BHUMaHUE yHensieTcss  (OPMUPOBAHMIO  HABHIKOB
palMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMIMX B CeOsl MCIOIB30BaHUE Pa3IMYHBIX
dopMm 3amucu 4YmciIa, YMEHHUE JeaTh MPUKUAKY, BBITONHATH NPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYPaIbHBIX, IEIIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4uced. B  KaxaoM H©3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOWMCTBEHHbIE €My cleuu(puyecKue 3aJaud M OIepaluu: JeJIeHHE Haleo,
ONEpUPOBAaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX 4YHCEN, OCOOBble CBOWMCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(METUUYECKHE ONEPALUU, a TaAKXKe
U3BJICUEHUE KOPHS HATypalbHOM CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mocienoBaTeIbHOMY pacIIMPEHMIO Kpyra HCHOJIb3YEMBIX 4YHMCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMs JJI PEUICHHs Pa3InYHbIX 3a]ad
(GopmupyeTcsl npeACcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poylu B
IOCTPOEHUU MOJENEH peallbHOr0 MHpa, IIUPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKpETHU3aLHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pealM3yeTcsl Ha MPOTSIKEHUU BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznene IlporpaMMbl IpeIyCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3ajad. B
pe3ynpTaTe OOydyaloliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILIECHHUS
palMOHANbHBIX, HPPAlMOHANBHBIX, IOKAa3aTEeNbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkamux mapameTpsl. llodmydeHHblE yMEHHS UIMPOKO HCHOJIB3YIOTCS MpH
UCClIeOBaHUN (YHKIMI ¢ TIOMOINIBIO MPOU3BOJHON, MPU PEHICHUH MPHUKIaJIHBIX
3a]a4 U 3a]a4 Ha HaXOXKJIE€HUE HauOOJBIIMX M HaUMEHBIINX 3HAYCHUH (QYyHKLHUH.
JlanHas copeprkaTeibHAasi JUHUS BKIIOYAET B ceOs Takxke (pOpMHUpOBaAHHE YMEHHI
BBIMONHATh  pacuéTel 1o  (opMmynaM, MpeoOpa3oBaHUs  PALMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPHUUECKUX BBIPAKECHHH, a TaKkKe BBIPAKEHUH,
COJEpKaIllNX CTENEeHU W Jorapumbl. braromaps usydeHuio anreOpandeckoro
MaTepuaisa TOPOUCXOAWT  JajbHEHIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUSI O0yYarommxcs, GOPMHUPYIOTCSI HAaBBIKM JEIYKTUBHBIX
paccyxneHudd, paboTel ¢  CHMBOJBHBIMH  (opmamu,  MpPEICTaBICHUSA



3aKOHOMEpPHOCTE WM 3aBUCHMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. Auredpa
npemaracT d(QQGEKTHUBHBIC WHCTPYMEHTBI [UJISI PEIMICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATVISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOAMYECKass JUHUSA «DyHKIUM ©W TpaduKU» TECHO
MeperuIeTaeTCs ¢ JAPYTMMH JIMHUSAMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JJaET MOCJIEI0BATENbHOCTh U3yUeHHsI MaTepuaia. M3ydeHue cTeneHHoi,
MOKAa3aTeNbHOH, JOrapu(PMUUECKON 1 TPUTOHOMETPUYECKUX (PYHKIIMM, X CBONCTB
U TpadUKOB, WCIIOJIB30BaHUEC (PYHKITMH IJI pelieHus 3a1ad W3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHON KM3HU TECHO CBSI3aHO KaK C MAaTEMaTHYCCKUM aHAIU30M,
TaK U C PCIICHHEM YpaBHEHUW W HepaBeHCTB. I[Ipw 3ToM OoJbIIOE BHHUMaHHE
yaensercs (OPMHUPOBAHUIO YMEHUS BBIpaKaTh (OpPMYyJaMU 3aBUCHUMOCTH MEXKTY
pPa3IUYHBIMA BEJIWYMHAMH, HCCICIOBATh TOJYyYCHHBIE (QYHKIIUH, CTPOUTH HX
rpaduku. Matepuain 3Toi cofep)KaTeIbHON JTUHUU HAIlCJICH Ha pa3BUTUE YMCHHM
M HaBBIKOB, ITO3BOJISIIONIMX BBIPAKATh 3aBUCUMOCTH MEXIY BEIUYMHAMH B
pasnuuHoON (opme: aHATUTHYECKOU, Tpaduueckoi u cioBecHou. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxxarenpHasi nuHus «Hauama maTreMaTWyeckoro aHaiv3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHMYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTD
rpa@uku  cIOXHBIX (GYHKUMNA, ONpenensiTh HMX HauOOJbIIME WU HAUMEHBIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTh CKOPOCTH H
yCKOpeHus TporeccoB. JlaHHas coaepkarenbHash JTUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHMSI MAT€MAaTHYECKHX MOJIENICH peanbHBbIX CUTYyallui,
MO3BOJIIET HAXOAUTh HAWJIyulllee pEIIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COLIMANIbHO-PKOHOMHMYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO yMEHHUH pACIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs: y3HAIOT O
BBIIAIONINXCA PE3yJIbTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHS MAaTeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConeprxaTenpbHO-MEeTOAMYECKasT TUHUS «MHOKECTBa U JIOTHKA» BKIIOYAET B
ceOs1 DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBCHHBIC MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHONW MAaTEMaTUKH
W TIpeaiaraloT HauOoJiee YHHUBEPCAJTbHBIN S3BIK, OOBEIUHSIONIMA BCE pa3/eibl
MaTeMaTUKH # e€ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKHE
JUCIUIUIMHBL ¥ WX TPWIOKEHUS B eamHoe Ienoe. [losromy BakHO daTh
BO3MOXHOCTh OOYyYaIEMyCsi TOHUMAaTh TEOPETHUKO-MHOXECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTeMAaTHUKU W HCIIOJIh30BATh €TO NJISi BBIPAKEHHUS CBOUX MBICIIECH.
Jlpyrum BakKHBIM TPU3HAKOM MATEMAaTHKH KaK HAyKd CIEIyeT TMPU3HATH
CBOMCTBEHHYIO €l CTPOTrOCTh OOOCHOBaHWUN W CJEAOBAHHWE ONPEICTEHHBIM
MpaBWIaM  TOCTPOCHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMU



MaTeMaTU4YeCKOM JIOTMKA CHOCOOCTBYET Pa3BUTUIO JIOTUUYECKOTO MBIIUICHUS
00yyJaromuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHHUS.

B yueObHoM Kkypce «Anrebpa U Hadaja MaTEMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPHIC MPU3BAHbI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABLIKOB IMOCTPOCHUSI MOJENEH peaabHbIX
CUTyallui, HWCCIENOBaHMUSI ITHX MOJIeJied C TMOMOIIBIO ammapara aiareopbl u
MaTeMaTU4YeCKOro aHajin3a, MHTEPIPETAIMU TOJYYEHHBIX pPe3yibTaToB. Takue
3a/1aHUs BIUIETCHBI B KAXbIM U3 pa3eiioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepUall
y4eOHOro Kypca HIMPOKO HMCIOJIB3YETCS JJIS PeIICHHs] NMPUKIaaHbIX 3anad. [Ipu
pelIeHNd  peAIbHBIX  MPAKTUYECKUX  3a7a4  OOydyaromuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJOTHIO, 0000IIaTh U KOHKPETU3UPOBATH  MPoOJIeMYy.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB peHICHUs] NPHUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUCHHS BCEX TeM y4eOHOTro Kypca «Anredpa u Havasa
MaTEeMaTHYECKOTO aHAJIN3a.

Ha wusyuenune ydebHOro Kypca «Anrebpa W Havajlia MaTEeMaTUYECKOTO
aHanuza» oTBoauTCs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUN U PEAJIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmerndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCJIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxkEHHbIE BHIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yJbTaTa BEIYUCICHUM.

Crenenp C 1uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIend GopMbl 3aMUCH ACHCTBUTEIbHBIX YUCEN JIJISl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHBIX.

Apudmerndyeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecaTuuHple W HaTypalbHbBIC
Jorapu@mel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apTyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHs W YypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEJBIX U APOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHoOrowieHsl C  UEIBIMHU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3oBaHus YHUCIOBBIX BRIPAKEHUHN, COIEPKAIINX CTENICHU U KOPHHU.

HppaunonansHbie YpPaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOAbl PELICHUS MOKa3aTeJIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JTOTaPU(DMBI.

Jlorapudmudeckue ypaBHEHUSI. OcHOBHbIE METO/IbI peleHus
norapuMUYECKUX yPaBHCHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.
Pemenne cucteM nMHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JUHEWHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYHUCIICHUE €r0 3HAUYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PellleHne NpUKIaIHBIX 3aad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM PEaJbHOU CUTyallud C IOMOILIbIO
YPaBHEHUUM MU HEpaBEHCTB. lIpuMeHEHHME ypaBHEHHI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajlad W3 Pa3JudHbIX 00JlacTell HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, cnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHblE (QYHKIMH.
Komnozunus ¢yukuuit. I'papuk dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dynkumm.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U HeuéTHBIe (yHKIUU. [lepuoanueckue
bynkuun. [IpoMeKyTku MOHOTOHHOCTH (PYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaYeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAas (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAaHUE U TTOCTPOCHHUE UX TPaUKOB.

CreneHHas (yHKIMS ¢ HaTypaJbHBIM U LENbIM TNoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTerneHW Kak (QYyHKUUA OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEIIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN IS pelICHUs YPaBHEHU.

TpuronoMmerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTM B peEajbHBIX IIpolleccaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCHUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajamu3a

ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMs IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4EeCKON WHIYKINH. MoHOTOHHBIE U OTpaHUYCHHBIC
MOCJIEIOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MaTeéMaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YyOBIBAalOIIEeH reoMeTpudecKoi
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno €. @opmyia ClI0KHBIX
pOLEHTOB. [cnonb30BaHWE NPOTPECCHMM I PELICHUS peanbHbIX 3a1ad
MPUKJIAAHOTO XapaKTepa.

HenpepoiBuble (yHKIIMH W uX cBoicTBa. Toukw pa3pbiBa. ACHMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
GyHKUMI 1714 pelieHust 3a1a4.

[lepBas u BTOpast mpou3BoHbIe PyHKIMH. OnpeneneHrue, reOMETPUUECKUN U
(bu3MYeCcCKUil CMBICI MPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduky (pyHKIIHH.

[IpousBojiHbIE ~ 3JEMEHTAPHBIX  (PYHKIMMA. [IponsBogHass  CymMHlI,
IIPOU3BEAECHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHo:kecTBa U JIOTHKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM M HUX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUNICHUM 3aJad U3 JAPYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTUYECKOr0 OOBEKTa, CIEJCTBHE,
JI0Ka3aTeIIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u uenvie uncna. [I[pumeHeHre MPU3HAKOB JAEIUMOCTH IIEIBIX
qyucell, HauOonbImuid obmui aenutens (mamee — HOJl) m HamMmenblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiuaa st pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

KommiekcHbie uwncna. AnreOpanyeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCH KOMIUIEKCHOTO YHclia. ApuMeThudeckue omnepanuu ¢ KOMIIEKCHBIMHU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHOW IIJIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl pelIeHnus] PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema ¥ COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(DMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHHS CHCTEM M COBOKYIHOCTEH pAIlMOHAIBHBIX,
HUPPALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHUIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3aJad M 3aJad W3 Pa3IMYHBIX 00JIaCTe HAyKu W pPealbHON
KU3HU, HHTEPIPETALHNS ITOJTYyYEHHBIX PE3YJIbTAaTOB.

DyHKUUH U TPaPUKH

I'padpux xommosummu ¢yHkomit. ['eomerpudeckue 00pa3bl ypaBHEHHU W
HEPABEHCTB HAa KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuieckre GyHKIMH, UX CBOMCTBA U TPadUKH.

I'paduueckre Metonwpl pelieHuss ypaBHEHUN U HepaBeHCTB. ['paduyeckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaMHU.

Ucnonw3oBanue rpadukoB QyHKUHN IS UCCIAEAOBAHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUH 3ajlady U3 JIPYTHX Y4EOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

HauaJyia MaTeMaTH4eCKOI0 aHAJIHM3A



[IpumeHeHne Mpou3BOAHON K UCCIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblIero WM HAaMMEHBLIETO  3HAYEHUH
HEMpEePbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJACHUS HAWIY4dlIEro pPENICHUsS B
MPUKIAIHBIX 3a/adax, IS ONpPEACIIEHUs CKOPOCTH W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs TEpBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII MHTErpaa. Brruncienue
onpenenéHHoro uHTerpana mno ¢popmyie Herorona-JleiiOuua.

[IpumeneHnue uHTErpaia JJs HAXOXACHHUS IUIONIaJe IMIOCKUX Quryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenunit auddepeHMalIbHbBIX ypaBHEHHH. MaremaThuueckoe
MOJIETMPOBAHUE PEATBbHBIX TMPOLECCOB C TOMOUIbI0 AuddepeHnarIbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YUaIOIIEeTrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkJaHCKoro oOmiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIIXKCHUH B JIPyTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 IMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B TOCTPOSHHUE YCTOMYUBOIO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas ACTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyXJIeHUH, BOCIIPUUMYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro U 6€30macHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHas ¢u3nuecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHME IIEHHOCTH TPYIOJIIOOWs, HWHTEpEeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymiedt mnpodeccud U pealu30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEW JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIE€HHOCTH;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:



c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYyJIbTYypbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOMN
Cpellbl, OCO3HaHHUE TII00ATIBHOTO XapaKkTepa FKOJIOTHYECKUX MPOo0IeM, OpUeHTalus
Ha TMPUMEHEHHE MATEMAaTHMYECKUX 3HAHWM JId pelieHusl 3agady B 00JacTu
OKpY’)Karolel cpenpl, MIAHUPOBAHUE TIOCTYNKOB U OIICHKU HUX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAyKd U  OOIIECTBEHHOW  MPaKTUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak c(epbl YeIOBEYECKOW ESITEILHOCTH, ATAloB €&
pPa3BUTUA W 3HAYUMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIbCKYIO JICSITEIHLHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eHCTBHS

ba3oBble JJornyecKkue NeicTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONEHUSIX U YTBEPKACHMSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHHS U BHIBOJIBI;

BbIOMpaTh Ccrmoco0 peimieHus y4eOHOW 3amadud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB  pCIIEHUs, BHIOWpaTh Haumbolee TMOAXOMSIIMHA € y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKie AeiCTBUSA:

UCIIOJI30BAaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUII HHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMPOCH,,  (GUKCUPYIOLIME  MPOTUBOpEYHE,  MOpodiemy,
yCTaHaBIIUBaTh HCKOMOE U JaHHOE, (OpMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MMO3UIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CILUITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHHIO OCOOEHHOCTEN MaTeMaTH4YeCKOro oObeKTa, sIBJICHUS, IIpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBICHUSIMHU, MPOLECCAMU;



CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

MPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoOllecca, a TAaKXKE BbIIBUTATh
MPEANOI0KEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmaumeii:

BBISBJIATH A€(PUUUTH MHDOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBiIcHUs;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (QopMmax,
WLUTIOCTPUPOBATH IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uHbOpMaITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE 1eHCTBUS

OOmmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMHA  OOIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHMs IO XOJy peIIeHUs 3aJayu,
KOMMEHTHPOBATh MOJIYUYE€HHBIN PE3yiIbTaT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBIIATh CBOM CYXJACHHUS C CYXISHUSIMH IPYTUX YYaCTHHUKOB
nauajora, oOHapyKMBaTh pa3IM4Me W CXOJCTBO IMO3UIMN, B KOPPEKTHOU dopme
dbopMyIUpOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3ybTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCIEAOBaAHUA,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (POpMaT BBICTYIUICHHS C Y4E€TOM 3aJad
MPE3EHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PeryasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
Y4IETOM MMEIOMIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C yIéTOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIA MHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMu Kak  OCO3HaHUS
COBEpPIIIAEMBIX JEUCTBUNA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YyJbTaTOB, BIAACTh
Croco0aMHu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yibTaTa pelIieHUs
MaTeMaTHYECKOM 3a7a4H;

MPEeIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH NPU PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, TAHHBIX,
HalJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LUEIH U YCIOBUIM, OOBIACHITh NIPUUNHBI
JOCTUKEHUSI WM HEIOCTHKEHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIbHOCTD:

NOHMMATh M HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHJMBHUYyalbHOU
paboThl MpU pelIeHWH YYEeOHbIX 3ajad, HOPUHUMATh IeJlb COBMECTHOM
JEeSTENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOW paboThl, pacupeneisTh
BUJIBI PabOT, JOrOBapuBaThCs, OOCYXKITaTh TIPOLIECC U pe3yJbTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (0O0CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpMb» W HWHbIE), BBINOJHATH CBOIO YacTb pabOThl U
KOOPJMHUPOBATh CBOU JECUCTBUS C APYrMMHU YJI€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce oO0ydyarmMiics TOJYYUT CICAYIOIIHE
peAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTHYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauveckass ApoOb, TMPOIEHThl, HUPPALUOHAIBHOE YHCIO, MHOXECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOYJb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JIpOOM M TPOUEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTH NPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYTJICHUSI, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYUCIICHUI;

CBOOOJTHO OMEpHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
MCITIOJIb30BaTh MOAXOISIIYI0 (GOPMY 3aITUCH JIEUCTBUTEIBHBIX YHUCET JUTsl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUYECKUII KOPEHb HATYpalbHOMN
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(dM UWcIa, NECITHYHBIC W
HaTypaJibHbIE JIOTapU(PMBI;

CBOOOJTHO OTIEPHUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATh MOHATHUSIMHU: aPKCHHYC, aPKKOCUHYC U apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXKJAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh PA3JMYHBIE METONBI PENICHUS PAIMOHAIBHBIX H JIPOOHO-
paIMOHANILHBIX YPAaBHCHHH, TPHUMEHIThH METOJ WHTEPBAJIOB [JIsl PEIICHUS
HEPaBEHCTB;

CBOOOJIHO OMNEPHPOBATH MOHATHUSAMHU: MHOTOWIEH OT OJHON TMEepeMEHHOH,
MHOTOWICH C TIEJIBIMH KO3(P(UIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMCHSTH
JieIeHue MHOTOYJICHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u Teopemy Bueta
IUTS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YpaBHCHHH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W ero TCOMETPUYCCKUH CMBICI,
UCTIOJIh30BaTh CBOMCTBA OMpeAenuTeNss 2 X 2 s BBIYUCICHUS €Tr0 3HAYCHUS,
NPUMCHATh OMNPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTyaIlUU C TIOMOIIBIO CUCTEMBbI JIUHEHHBIX YPAaBHCHUH,
MCCIIEJIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MATPHIl U OIpeaeTuTenei,
MHTCPIIPETUPOBATH MOJTYUYEHHBIN pe3yJIbTaT;

UCTIOJh30BaTh CBOMCTBA JCHCTBHIA C KOpPHAMH I TpeoOpa3oBaHMUs
BBIPAXCHU;

BBITIOJTHATH MPe0oOpPa30BaHMsI YUCIIOBBIX BRIPAKCHHIM, COACPIKAIIUX CTCIICHH C
paIMoOHAIBHBIM TI0Ka3aTeleM;

UCIIOJIb30BaTh CBOICTBa norapupMoB TUTST npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HPPAIMOHAJIBHBIE, MOKAa3aTeJIbHBIE U
norapuMUYECKUE YPaBHEHUSI, HAXOIUTh UX PEIICHHS C TTOMOIILI0 PABHOCHIBHBIX
NIEPEXO0/I0B UJTU OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHYECKUEe GOpMYIIbl i MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKECHHI;

CBOOOJHO OMEPHPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YpPaBHEHHE,
OpPUMEHSITh  HeoOxonumble  (OPMYJBI  JJII  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETUPOBATh pEaNbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDOKEHHUS, YypPaBHECHHs, HEPAaBEHCTBA II0 YCJIOBHIO 3aJa4yd, HCCIIEI0BaTh
MMOCTPOSHHBIE MOJIEIH C UCIIOIH30BAHUEM arapaTa aireopsbl.

DOyHKUNM U TPAPUKH:

CBOOOJTHO OMEpPUPOBATH MOHATHIAMU: (DYHKITUS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO oOOpaTHble (YHKIMU, KoMmmo3uius GyHKIUHA, rpaduk QyHKINH,
BBITIONTHATH dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PYHKITHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTH OMPEEICHUS U MHOYXECTBO
3HaueHUN QYHKINH, HYIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckne (PyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI U
MUHAMYMBI (DYHKIMH, HAWOOJbINEe W HaWMEHBINee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSAMHU: CTeTICHHAs (DYHKIHS C HATYpPaJIbHBIM U
IeapIM TI0Ka3aTeieM, TpauK CTEMeHHOW (QYHKIMU C HATYPAIbHBIM M IEIBIM



nokasarenieM, rpauk KOpHs N-Ooi CTeneHH Kak (PyHKUMH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM IMOKA3aTEIIEM;

ONEepUPOBATh MNOHATUAMU: JUHEHHAs, KBaApaThyHas U JIpOOHO-ITMHEHHAs
(yHKIUH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATHAMU: TOKa3aTellbHas W JorapupmMuyeckas
(yHKIMU, WX CBOMCTBA M rpauKH, HCHONb30BaTh HUX TIpa@UKU JJIs PEIICHUS
YpaBHEHUN;

CBOOOJHO OMEpUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYHKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpa@ukd (QYHKUMHA [ HUCCIENOBaHUS MPOLECCOB U
3aBUCUMOCTEW NpH PEIIeHUU 3aJad W3 APYruX Y4eOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIPAXKATh (POpMYJIaMU 3aBUCUMOCTH MEXI1Yy BETUUMHAMM;

Hauasa maTeMaTH4ecKoro aHajamnza:

CBOOOJTHO OMEpUpPOBATh MOHATHIMU: apudmeTHUecKass U TreoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO yObIBaroIas reoMeTpUuYecKas Mporpeccusi, JMHEUHbIN U
AKCIIOHEHIIMATBHBIN POCT, (JOpMyIia CIIOKHBIX MPOLIEHTOB, UMETh TNPEJCTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJIsi PEIICHUs pealbHbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHITUSIMU: TTOCIIEI0BATEIHHOCTD, CIIOCOOBI 3a/1aHMS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEI0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOrOo aHaliu3a KaKk aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHSATUAMH: HENPEPHIBHBIE (PYHKIUU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTHI Tpadrka HyHKIUH;

CBOOOJTHO OMNEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs1 peIIeHUs 3a1a4;

CBOOOJTHO OIEpPUPOBATHh TOHATUSMH: TIEpBasi W BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTeabHas K rpaduky QyHKINY;

BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMIIO3ULIUH
ABYX (YHKIIMH, 3HaTh IPOU3BOJHBIC AJIEMEHTAPHBIX (QYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOJIHO  OMEpUpOBATh  MOHATHUSIMHU:  MHOXECTBO,  ONEpald  HaJ
MHO>XECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapaT I ONUCAHUS PEAIbHbIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 337a4 U3 APYIUX y4eOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHATUSMHU: OIPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, 10KA3ATENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy o6yuenuss B 11 kJacce oOydarIIMIiCS TOJYYUT CIEAYIOIINE
MIPEMETHBIE PE3YJIbTAThl MO OTAEJIbHBIM TeMaM padodeil mporpaMMbl y4eOHOIo
Kypca «Anredpa u Hayajla MaTeMaTUYECKOTO aHATU3a»:

Yuciaa 1 BBIYUCICHUS:

CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATypaJIbHOE M LEJI0€ YHCIIO,
MHOECTBA HATyPAJIbHBIX M LEJbIX YUCEN, WCIIOJIB30BATh NPU3HAKH JEIUMOCTH
uensix yucen, HO n HOK HaTypasbHBIX 4MCeN s PEMICHUS 3a]1ay, IPUMEHSATh
anroput™ EBkinna;

CBOOOJTHO OINEpPUPOBATH MOHATUEM OCTaTKa MO MOJYJO, 3aliChIBAThH
HaTypaJIbHBIEC YMCJIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATh apu(PMETUUECKHE ONepalud C HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX PELIEHUS C  I[OMOIIbIO
PAaBHOCHJIBHBIX NIEPEXOJIOB;

OCYUIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHSATh  HeoOxoaumble  (OPMYJBI  JJII  PELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PalMOHAJIbHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
norapuMUYECKUX YPABHEHHUN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VppalrOHAIbHBIE, II0Ka3aTeNbHBIE,
jgorapuMUyecKue UM TPUTOHOMETPUYECKHWE YpaBHEHHs U  HEPaBEHCTBA,
COZIepIKallle MOYJIM U ITapaMeTpBhl;

NPUMEHSTH TpaduyecKre METOIbI NIl PEUICHUsI YPAaBHEHUN U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATh pEabHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHHS, HEPABEHCTBA M MUX CHCTEMBI [0 YCIOBHIO 3aJa4H,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJNIb30BaHHWEM ammapaTta anreOpsl,
WHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCIIEIOBAHUS U CBOMCTB KOMIO3UILIMU ABYX (PYHKIIUIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl yYpaBHEHUH W  HEPaBEHCTB HA
KOOPIMHATHOM IIOCKOCTH;

CBOOOJHO  OINEpUPOBATh MOHATHSAMHU: TpapUKA TPUTOHOMETPHUUECKHUX

byHKITUI;



NPUMEHATh (QYHKUMU [ MOJEIUPOBAHUS M HCCIECAOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauasia MmaTeMaTH4ecKOro aHajamn3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl MCCIIEIOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOoJblllee U HaUMEHbIlIee 3HaueHus (YHKUUHU HEIPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKJIECHUS HAWIYYIIero penieHus B
NPUKIAJAHBIX, B TOM YHCJIE COLUMAIbHO-DKOHOMUYECKHX, 3ajadax, s
ONpPENENICHUS] CKOPOCTH U YCKOpPEHMs Mpoliecca, 3aJaHHOro (QopMyJod WM
rpadukom;

CBOOOJHO ~ OMepUpoBaTh MOHATUAMH: IEepBOOOpa3Hasi, ONpeneIEHHBIN
UHTErpaji, HaXOAWUThb MEPBOOOPA3HbIE JIIEMEHTAPHBIX (DYHKIHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOJUTh TUIOMIA/IA IJIOCKUX QUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHUM Ha TpHUMEpE
cocTaBlieHUs MU PepeHIMaTbHBIX YPaBHEHUH;

pemiatb TpUKIaJHbIE 337a4d, B TOM YHUCIE COIHMAIbHO-DPKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Komrpoapmueie | lpakrieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 5
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
YpaBHEHUU
2 Oyuknuu u rpaduku. CreneHHas QyHKIUS C 12 1
1L[eJIbIM TTOKa3aTeNIeM
3 Apudmerndeckunii KOpeHb N-0if CTENIEHHU. 15 1
WppatmonanbHble ypaBHEHHs
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 1
ypaBHEHHsI
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTrpuyeckue BbIpaXXCHUS U 29 1
ypaBHEHHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 HenpepsiBabie GyHKIMU. [Ipon3BoaHas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs 5 2
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11 0




11 KVIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Koutpoabubie | Ipaxriyeckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/IccneILOBaHliIe (GYHKIHHA ¢ TOMOIIBIO 29 1
TTPOU3BOTHOM
2 [TepBooOpasHas U HHTETpa 12 1
3 I'paduku TpuroHoMeTpruueckux QyHKIUI. 14 1
TpuroHomeTpuyecKue HEpaBEHCTBA
4 HpparnmoHaibHbIe, TOKa3aTeIbHBIC U 24 1
sorapuMudecKkue HepaBeHCTBA
5 KomrmuiekcHble yncina 10 1
6 HarypanbHble U 11e1b1e yncia 10 1
Cucrembl pariMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTebHBIX U JTOrapU(PMUUECKUX 12 1
ypaBHEHHI
8 3ajaun ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IC, 000011IeHHEe, CHCTEMATH3AIHS 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




