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HHOACHUTEJIBbHAA 3AIIUCKA

VYueOHblii Kypc «Anredpa M Hayajla MaTEeMaTHUYECKOTO aHAIM3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeJHEero oomero oOpa3oBaHHUs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH 00ECIIeUNBAET HHCTPYMEHTAIBHYIO 0a3y AJIsl U3y4YEHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpPCOB, a C JPyroil CTOPOHBI, ((OPMUPYET JIOTUYECKOE B a0CTPAKTHOE MBIIIICHUE 00YJarOmuXcs
HAa YypOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYTrHUX IUCHMIUIMH. B paMkax mgaHHOTO yueOHOTO Kypca oOydarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKu, KOTOpas (QOopMyJIupyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYECKOH Gopme.

VYueOHblif Kypc anreOpbl M Havajdl MaTeMaTUYeCKOro aHajlu3a 3aKJIaJbIBacT OCHOBY MJIs
YCIICUIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHNA
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >XM3HHU, MO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONB30BaTh WX IS JalTbHEHIIErO
o0pa3oBaHus U B IOBCEIHEBHOI XM3HH. B TO e BpeMs oBiajieHne aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMH KOHCTPYKIMSAMH aiNreOpbl 1 MaTEMAaTUYECKOTO aHAIM3a Pa3BUBACT yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C MOMOIIBI0 HHAYKIIUN
U PacCyX/JaTh JACTYKTHBHO, HCIOJB30BaTh 0000IICHNE U KOHKPETH3AIHI0, a0CTparupoBaHue u
aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAJINU3a»
oOydaroniyecsi TMOJMy4YaloT HOBBIM ONBIT pPEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSTEIILHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pEeaNbHbIX CHTyallud, MHTEPIPETAIH MOJYyYSHHBIX
pelIeHni, 3HAKOMSITCS C MIPUMEepaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc oO0najaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIA
peanu3yercss Kak depe3 ydeOHBIM Marepuall, CHocoOCTBYIOUUN (OPMUPOBAHUIO HAYYHOIO
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky ydyeOHOM  JeATeNnbHOCTH, Tpedyromei
NPOIOJDKUTEIPHON  KOHIICHTPAllMM ~ BHUMAHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJTY4YCHHBIN pe3yibTar.

B ocnoBe meroauku o0ydeHusl anredOpe M HadajgaM MaTEeMaTHUECKOI'O aHajau3a JIeXKUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUSI.

B crpykType yuebHOro Kypca «Anredpa 1 Hauajaa MaTeMaTUYECKOTO aHAIN3a» BbIIEICHBI
CIEyIOIINE COJEpKaTeNbHO-METOAUYeCKHe JTHHUM: «Yucrna u BbrUMcIeHUs», «DyHKIUH U
rpaduxmn», «YpaBHEHUs U HepaBeHCTBay», «Havyana MmatemaTiueckoro aHanmsa», « MHOKeCTBa U
Jorukay. Bce ocHOBHBIE COZIepKaTENbHO-METOANYECKHUE JIMHUN U3y4atoTCs Ha MPOTSHXKEHUU IBYX
7eT 00yueHus Ha YPOBHE CpeIHEro ooiiero o0pa3oBaHus, €CTECTBEHHO JOMOJHSIS IPYT Ipyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenaMu. JlaHHBIA y4eOHBI Kypc sBISETCS
UHTETPaTUBHBIM, TOCKOJBKY OOBEIMHSAET B cebe Co/Aep)KaHHE HECKOJbKUX MaTeMaTH4YeCKHX
TUCITUIINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTEMaTHUYEeCKU aHAIN3, TEOPUSI MHOYKECTB,
MaTemaTruueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBJaJeBarOT BcE€ Oosee
IIMPOKMM  MaTeMaTH4YeCKHUM amlmaparoM, y HHUX TMOCIeAOBaTeldbHO (GOpMUpYETCS U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYIO0 MOJICTh PEATbHOM CUTYaIluH, IIPUMEHSTh
3HAHMS, TOJYYEHHBbIE TMPU HU3YYCHHH Y4YeOHOTO Kypca, HJsl PEIICHUS CaMOCTOATEIbHO
chopMyIMPOBAaHHON MaTEMAaTHYECKOM 3a71a4M, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.

CogepxarensHO-MeTOAUYECKas TMHUS «YKcTa U BRIYUCIEHUSD 3aBepInaeT OpMUPOBAHUE
HABBIKOB HCIOJIb30BAHUA JIEUCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpegHero odiero oopazoBanus 0ocoboe BHUMaHUE YIENseTCs
(OpMHPOBAHNIO HABBHIKOB PAIIMOHAIBLHBIX BBIUYMCIICHHUH, BKIIOYAIONINX B Ce0SI MCIOIH30BAHUE
pa3iauuHbIX (GOpPM 3aMKMCH YHCIa, YMEHUE JelaTh MPHUKHUAKY, BBINOJHATH MPUOIMKEHHBIS
BBIUMCJICHMS], OLICHUBATh YMCJIOBBIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAHTAMHU.



3HaKOMbI€ 00YYarOIMMCs] MHOYKECTBA HATypaJIbHBIX, LIENbIX, PALIMOHAIBHBIX U I€HCTBUTEIBHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My Creln(UYEecKUe 3aaud U Olepalyu: JIeIEeHUe Haleno,
OIEpUPOBAHNE OCTAaTKaMU HAa MHOKECTBE LIEJBIX YHCEN, OCOOBbIE CBOWCTBA pallMOHAJIBHBIX U
UppaLMOHATIBHBIX YUCENl, apU(PMETHUYECKHUE ONEPALINH, a TAKXKE U3BJICUCHUE KOPHS HaTypaJbHON
CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucelsl. biiarogapst mocieaoBaTreabHOMY PpacCIIMPEHUI0
Kpyra HMCIOJIb3yEMbIX YUCENI U 3HAKOMCTBY C BO3MOJKHOCTSMM HX NPUMEHEHMS [UIsl PEILICHUS
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O €INHCTBE MAaTEMAaTUKU KaK HAYKH U €€ POJIH B
HOCTPOCHUU MOJIEJIel pealbHOI0 MUPA, LIMPOKO UCIIONb3YIOTCS 0000IEHNE U KOHKPETU3allHs.

Jluaus «YpaBHEHUS M HEPAaBEHCTBAa» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
YpOBHE cpegHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxkaoMm pasnene IIporpammsl
IPEIYyCMOTPEHO PEIIeHUE COOTBETCTBYIOUIMX 3ajad. B pesyibprare o0yyaromuecs: OBIaeBalOT
pa3sIMYHBIMM METOJAAMM PEUICHHS PALMOHAIBHBIX, HPPALUOHAIBHBIX, IIOKA3aTEIIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
cojepkamux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIIONIB3YHOTCA HPU HCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NMPUKIAIHBIX 33a4 U 3a/1a4 Ha HaX0XKJIeHUE
HauOOJIBIINX U HAUMEHbIINX 3HaueHUH GyHKuuu. JlaHHas conepkaTeiabHas IMHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAK)KE BBIPAXKCHMI,
colepKammx creneHn u Jorapudmel. braromapst u3yueHuro anreOpandeckoro Marepuala
OPOMCXOOUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOIO UM aOCTPAKTHOIO  MBIIIJICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKU JNEAYKTUBHBIX PAacCyKICHUN, pabOThl ¢ CHMBOJIEHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS MPAKTHYECKUX W €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU U rpaduKuy) TECHO NEpervieTaercs ¢
JPYTUMH JUHUASAMHU Y4eOHOT O Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIE10BaTEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOM, JIorapuPMuYeckoil u
TPUTOHOMETPHUUYECKUX (DYHKIMH, UX CBOMCTB M Ipa(MKOB, HCIOIb30BaHNE QYHKIMHN JUIs peIIeHHS
3a/1a4 U3 IpyruxX y4eOHBIX MPEIMETOB U PeaJIbHON XKU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeIseTCs
(GbOopMHUPOBAHNIO YMEHHUSI BbIpaxaTh (hOpMyIaMU 3aBUCHMOCTH MEX/1y pa3IMuHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJy4YeHHble (DYHKIMM, CTPOUTh UX rpadukd. Martepuan 3Toil conepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3jInYHON (opMme: aHaIMTHUECKOH, rpaduyeckoit U cioBecHoi. Ero usyuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHUIO |
KOHKPETH3al[1H, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas nuHusa «Havana mateMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacUIMpUTh KPYT KaKk MaTeMaTHUECKUX, TaK U MPUKJIAAHBIX 3a]1a4, JOCTYITHBIX 00YYaroIuMCsl, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH I'padUKH CIOKHBIX (PYHKIMHA, ONpPENeNsTh HX
HauOOJIbIIME U HAUMEHBIIINE 3HAUYEHUS, BBIUMCIATE TUIOMAAN GUryp u o0bEMBI Te, HAXOAUTh
CKOPOCTHM U YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTelbHas JIMHUSA OTKPHIBA€T HOBBIE
BO3MO>KHOCTH [TOCTPOECHHSI MATEMATUUECKUX MOJIENIEN pEANIbHBIX CUTYalUil, TO3BOJIAET HAXOIUTh
HaWIydlllee pEelIeHUE B MPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKHX, 3a/Jayax.
3HaKOMCTBO C OCHOBaMM MAaTe€MaTH4YeCKOI0 aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O
BBIIAIOIIMXCS pe3yibTaTax, MOJTYYEHHBIX B XOJE pPa3BUTHUsSI MAaTeMaTHKU KaKk HayKH, U 00 HX
aBTOpax.



CopnepxaTenpHO-MeTOANYECKass JHMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE
IpPEJCTaBICHNUs NPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMAaTUKU W Ipe/ularaloT Hamboee
YHHUBEPCAIbHBIN SI3bIK, OOBENUHSIONIMNA BCE pa3fefbl MaTeMAaTUKH M €€ TNPHIOKEHHUH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTH OOydaroumieMycst MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BATh €0 JUUIsl BBIPAKCHHS CBOMX MBICIIEH. /J[pyrum BaKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKd CIEOyeT IpPU3HaTh CBOMCTBEHHYIO €U CTPOroCTh
000CHOBaHMH U CJI€I0OBAHNE ONIPEACIEHHBIM MIPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOIMYECKOTO MBIIIICHUS
00yyaroIuxcs, MO3BOJSIET UM CTPOMTb CBOM PACCYXkJIEHUS HAa OCHOBE JIOTMUYECKHX IPaBuUII,
(dopMHpyeT HABBIKU KPUTUIECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AnreOpa n Hayajna MaTeMaTUYeCKOro aHaIu3a» MPUCYTCTBYIOT OCHOBbI
MaTEeMaTUYeCKOr0 MOJIEJIMPOBaHUs, KOTOpbIE IPU3BAHBI CIOCOOCTBOBATH (POPMHPOBAHUIO
HaBBIKOB [TOCTPOCHMSI MOJIEJIEH PEATIbHBIX CUTYyalUi, UCCIEA0BAHNS ITUX MOJAEIEN ¢ IOMOILBIO
ammapara anreOpel ¥ MaTeMaTHYECKOTO aHajn3a, MHTEPIPETalud MOJYYCHHBIX PE3yJIbTaTOB.
Takue 3ajaHus BIUIETEHBl B KaXAbIH U3 Pa3fesloB IPOrpaMMbl, ITOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIIOJIb3YETCS IJIsl pelIeHHs NpUKIagHbIX 3axad. [lpu pemenun
peabHbIX MPAKTHUECKUX 3a/]1a4 00y4arolecs pa3BUBaloT HabI0AaTeIbHOCTh, yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIB30BATh AHAJIOTHIO, 0000IATh M KOHKPETH3UPOBATh
npobnemy. JlesTenpHOCTP 1O (OPMUPOBAHMIO HABBIKOB PpELICHUs MNPUKIAAHBIX 3aJad
OpraHM3yeTrcs B IIpollecce H3Y4YEHMsI BCEX TeM Y4yeOHOro Kypca «Anrebpa M Hayaia
MaTEMaTHUYECKOTO aHAIIU3ay.

Ha uzyuenue yue6HOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOr0 aHAJIN3a» OTBOAUTCA
272 gaca: B 10 kimacce — 136 yacos (4 yaca B Hezelno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KUIACC

Yuciia 1 BIYUCICHUSA

Panmonanenele uncna. OOBIKHOBEHHbIE U JECATUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. Ilpumenenue qpodeit 1 NpoIeHTOB [l PeLIeHUs MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEd 3HAHUM U pealibHOU JKU3HHU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppaldOHAIbHBIE YHcia. ApupMeTHUECKHe
OIepalyy ¢ JECHCTBUTEIBHBIMU 4YHciIaMU. MoOIyib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOnk€HHbIE BBIYUCIECHHUS, MpaBWJIa OKPYIJIEHMs, TPUKHUIKA U OIEHKa pe3yJibTaTa
BBIYKCIICHUM.

Crenensb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsueil popmsl
3aIIUCHU ACUCTBUTEBHBIX YUCEII ULl PELICHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIE JTOTapU(MBI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblEe MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHUI-CIIEACTBHs. HepaBeHCTBO, pelleHe HEpaBEeHCTBaA.



OCHOBHBIE METO/Ibl PELICHHUS LIEIbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHoOrouseHsl OT OJHOW NTEPEMEHHOM. [e1eHne MHOrOWwIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. MHorouseHsl ¢ nieasiMu ko3 dunuenramu. Teopema Buera.

ITpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHU U KOPHH.

HppanuonanpHele ypaBHeHUs. OCHOBHBIE METOABI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUMH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHS. OCHOBHBIE METOABI PEIICHHS JIOrapH(PMHYECKUX
YpaBHEHUU.

OcHoBHBIE TpUroHoMmerpudyeckue (opmynel. [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienrne TpuroHoMeTpuyecKux ypaBHEHHUM.

Pewienne cucrem JNMHEMHBIX ypaBHEHUM. Marpuina CUCTEMbl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAuEHUs, IPUMEHEHUE OIPENEIUTENs IS PEIICHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOULIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUU. VccienoBanue nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENEH.

[TocTtpoeHne MaTeEMaTHMYECKUX MOJENIEH PEaJbHOM CUTYallUH C IIOMOIIBIO YPaBHEHWUM U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a1a4 U 3a/1a4
U3 PAa3IUYHBIX 00JIaCTel HAyKU U peaslbHON KU3HU.

DyHKIUH U TpagUKH

@yHKuuMsA, crocoObl 3anaHus (QyHkuuu. B3aumuo obOpatsble (yHkiuu. Kommnosuinums
¢ynkuuii. ['paduk dyHknun. DnemeHTapHbIE TPeoOpa3oBaHus TpaduKOB (PyHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOKECTBO 3HaueHUH ¢yHkuuu. Hynu ¢ynkuuun. [IpomexyTku
3HaKonocTossHCcTBA. YETHbIe M Heu€THble QyHKuuu. llepmogmueckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKIuH. Hanbomnbinee 1 HauMeHbIee
3HaueHusl QyHKIUHU Ha IPOMEXKYTKE.

JluneliHasi, KBajipaTU4YHas U JpOoOHO-TMHENHHas GYHKINU. DJIeMeHTapHOoe UCCIeI0BaHue U
MOCTPOEHUE UX TPadUKOB.

CrenenHass (yHKIHS C HaTypaJbHbIM M LI€JbIM Ioka3areieM. EE cBolicTBa M rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHW Kak (pyHKIMHM OOpaTHOM CTENEHU C HaTypalbHBIM
IIOKa3aTENEM.

[ToxazarenbHas u norapupmudeckas QyHKIMH, UX cBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKUUH JUIs pellieHUs] ypaBHEHHH.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpPEJIEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIMH
YHCIIOBOTO apryMEHTA.

@OyHKIMOHATIbHBIE 3aBUCUMOCTH B peaJIbHbIX MpOIeccax U sABIEHUAX. [’ pa@uku peanbHbIX
3aBUCUMOCTEH.

Hauyana matemMaTnyeckoro anajaimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BaTENbHOCTEH. MeTo1 MaTeMaTH4eCcKOi
UHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIeA0BaTeIbHOCTU. McToprs BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 6ecCKOHEYHO yOBIBAIOILIEH Te€OMETPHUECKOW MpPOrpecCHu.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKkTepa.

HenpepriBable pyHKIIMU U UX cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI TpaduKOB (QYHKITHIA.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToJl MHTEPBAJIOB /ISl pEIIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (DYHKIIUH [Tl peIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHble PyHKIUHU. OlpeneneHue, reOMeTpUIecKuil U GU3NIeCKuit
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOUN K TpaduKy (yHKIIUH.



[TpousBoaHbIe neMeHTapHbIX QpyHKIMNA. [I[por3BoIHAS CyMMBI, MPOU3BEACHUS, YACTHOTO U
KOMITO3ULIUH (PYHKITHH.

MHoxecTBa H JIOTHKA

MHOXecCTBO, omnepaluy HajJ MHOXKECTBAMU M UX CBOMcCTBa. /luarpammsel Diiiepa—BenHa.
[IpuMeHeHrne TEeOpPETUKO-MHOKECTBEHHOIO amnmnapara i ONKUCAHUS PEaJbHBIX MNPOLECCOB U
SIBJICHUM, IPU PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yuciia 1 BLIYMCICHHUA

Harypanbuble u nensle uucna. lIpuMeHeHue NpPU3HAKOB AEIUMMOCTU IIENIBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m Hanmensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIIO, ailropuTMa EBKiinja s pemeHus 3aa4 B LebIX Yhciax.

KommnekcHsle uuncma. AunreOpandeckas W TpUrOHOMETpudeckas (HOpMBI  3aruCH
KOMIUIEKCHOTO yucia. ApupMeTHYECKHe ONepaluu ¢ KOMIUIEKCHBIMU unciaamu. M3o0pakenue
KOMIUIEKCHBIX YMCE Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCelT I pemeHus (U3NYeCKUX |
FEOMETPUUYECKUX 3a7ad.

YpaBHeHusI U HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKMX YpPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELIEHUs T0KA3aTEeIbHbIX U JIOrapu(pMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[IOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/BI PELIEHHS CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
MOKa3aTeNbHBIX U JOrapu(PMUUECKUX YPAaBHEHH.

YpaBHEHMS1, HEpAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHne ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTeMaTHYeCKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIacTe HAayKM W peajbHOM >KM3HM, WHTEpHpeTalus IOJTy4eHHBIX
pe3yJbTaToB.

DOyHKIUH U rpaduKu

I'paduk kommnosunun QyHkumid. ['eomeTpuyeckue oOpas3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

I'paduueckue MeToIbl pelIeHns ypaBHEHHI U HepaBeHCTB. I 'paduueckrie MeTo bl pereHus
3aJa4 ¢ mapaMeTpami.

Hcnonb3oBanue rpapukoB (QYHKUMH I MCCIEAOBAHHS MPOLECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHajmu3a

[TpumeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb U KCTPEMYMBI.
Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (PYHKIIMH Ha OTpe3Ke.

[IpumeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero pEeHIeHHs] B MPHUKIaIHBIX
3ajadax, A OINpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMysol wuiu
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. [lepBooOpasHble 37I€MEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpajia. BelducieHre onpenenéHHoro uHTerpaia
o ¢popmyie Hrrotona-JleitOnuia.



[lpumenenne WHTETrpajga M HAXOXKICHUS IUIOMAAed IUIOCKuX ¢Guryp u oO0BEMOB
reOMETPUYECKUX TelL.
[Tpumeps! pemenuii quddepeHnraIbHbIX ypaBHEHHH. MaTeMaTH4eckoe MOJIEINPOBAHNE
peabHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHINaATbHBIX YPaBHEHUH.
[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJHEI'O OBLLIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHWE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJECHCTBOBATH C COIMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXkIaHCKON WICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILEMY POCCHUIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JIOCTUKEHHUSIM POCCUUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4YeCKOW IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHIKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH W JCSTENBHOCThIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOUas 3CTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIICHHH, PaCCyKJIEHUM, BOCHIPUUMYUBOCT K MATEMAaTUYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTeMaTHUECKHE 3HAHUS B MHTEpecax 3J0POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBbIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryispHas (Gu3ndeckas akTHBHOCTB),
(bu3HYEeCcKOe COBEPIIIEHCTBOBAHUE NP 3aHITHIX CIIOPTUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPY/y, OCO3HAaHHUE IICHHOCTU TPYAOTIO0US, HHTEPEC K Pa3IUMIHBIM chepam
pohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B PEIICHUH
MPaKTUYECKUX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TMOHUMAHUE BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE MPUPOTHON M COIMAIBLHOM Cpelbl, OCO3HAHWE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS HAa TPUMEHEHNE MaTeMaTHIEeCKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIACTH OKPYIKAIOIIEH CPeibl, TFIAHUPOBAHHUE MTOCTYTTKOB M OIICHKH
MX BO3MOXKHBIX MTOCJIEICTBUM JIJIsl OKPY KAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKH U OOILLIECTBEHHOW MPAKTUKH, NOHHMMaHHWE MAaTeMaTH4YeCKOW HaykKHu Kak chepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, OTAaIlOB eé Pa3sBUTHA U 3HAYUMOCTHU IJI1 pa3BUTHA LHUBUIIN3allH,
OBJIAJICHUE S3BIKOM MaTeMaTHKH M MaTeMaTHUEeCKOM KYHBTypOﬁ KaK CpCaACTBOM IMO3HAHUA MUPA,
TOTOBHOCTHb OCYWICCTBIIATH IMPOCKTHYIO U UCCIICA0OBATEIIBCKYIO ACATCIIBHOCTh HHIAUBHUAYAJIbHO U

B IpyIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

ba3oBble Jornyeckue JeCTBUSA:

BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC INPU3HAKM MATEMAaTHYCCKUX OOBEKTOB,
MOHSTHI, OTHOIICHUW MEXIy TOHATUSAMHU, (OPMYIUPOBATh OMPEACICHUS IOHSTHUH,
YCTaHABJIWBATh CYIIECTBCHHBIM NpPH3HAK KiIacCH(PHUKAMU, OCHOBaHWs I OOOOIICHHS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIMPOBATh W MPEOOPa30BBIBATh CYKICHHS: YTBEPIAUTEIBHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHBOpEYHS B (pakTax,
JAHHBIX, HAONIONACHUSIX W  YTBEPXKACHUSAX, TNpeajaraTb KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEN ¥ IPOTUBOPECUHIA;

JiefaTh BBIBOJBI C HMCIOJIb30BAHMEM 3aKOHOB JIOTHKH, ACAYKTHMBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeILCTBA MATEMATHUECKUX YTBEPKICHUM (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

BBIOMpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIEe MOIXOAIIUN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeJbLCKHE JelCTBHSA:

HCIIOJIH30BaTh BONPOCHI KaK MCCIIEI0OBATEIbCKII HHCTPYMEHT MTO3HaHMs, (HOPMYIHUPOBATh
BONPOCH], (UKCHPYIOIIME MPOTUBOpEeUYne, MpobieMy, ycCTaHaBIUBAaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  AKCIIEPUMEHT, HCCIEIOBAHHE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (DOpMyIIUpOBaTh 00OOIIECHUS U BBIBOJBI M0 PE3yJIbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUs], UCCIIEIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETAa HA BOMPOC M JIJIsS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POPMALMIO W3 HMCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HMHTEPIPETUPOBATh HMHQPOPMAIMIO pPa3IMYHBIX BHAOB u  GopM
MIPE/ICTABJICHHS;

CTPYKTYpUPOBaTh HHPOPMAIIHUIO, TPEICTABIATH €€ B pa3TUYHBIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HAAE&KHOCTh WHPOPMAIUU TI0 CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSIM.



KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe NeiCTBUSA

OO0menne:

BOCIPUHUMATh U (OPMYIJIMPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSIMU M IENISAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMHMCBbMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOIy PELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYyUYEHHBIN pe3ybTarT;

B XOJIe OOCYXKICHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOH TEeMbl, TPOOIEMBI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAllCJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsATh CBOU
CYXKIACHUA C CYXIACHUAMH APYIrux Yy4aCTHHKOB Auajora, O6Hapy)KI/IBaTb pasiinuuc U CXoAaCTBO
MO3UIHI, B KOPPEKTHOH opMe hopMyIIHpPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MNpEACTaBJIATL PE3YyJIbTAaThl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HUCCIICAOBAHUA, IIPOCKTA,
CaMOCTOSITENILHO BHIOMPATh (OpMAT BHICTYIICHUS ¢ YUETOM 3a7a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJUTOPUH.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranu3anus:

COCTABIJIATH IUIAH, aJITOPUTM pEIICHHs 3a/laud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4EToMm
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ yUETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBII HHTEICKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCca U pe3yJibTaTa pelIeHNns MaTeMaTUUeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPHM PELICHUM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMICHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa €N U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHHMS pe3yJbTaTOB JEATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OIICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHJIMBUIYaJIbHOW pabOThI IpU
peleHMH Yy4yeOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOH JEesATEeIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM paboOThI, pacmpenesTh BUABI padOT, JOTOBApPUBATHCA, OOCYXKIATh
npoliecc 1 pe3ybTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (00CykAeHUs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» ¥ UHBIE), BBITTOJIHATH CBOO YAaCTh paOOTHl M KOOPAUHUPOBATh CBOU AEUCTBUS C IPYTUMU
WIeHaMU KOMaH/]Ibl, OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEJMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kiacce oOydaroluiicsi MOMYYHUT CIEIYIOIIME IpeIMeTHbIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboueil mporpaMmsl y4eOHOro Kypca «Anredpa M Haudana
MaTeMaTHYeCKOIo aHalIu3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHATILHOE YHCIIO, OECKOHEUHAs! TIepruoanyecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHcell, MOJYJIb IEUCTBUTEIBHOTO YHCIIA;

IPUMEHSATH IpOOU U MPOLEHTHI [T peIieH s MPUKIATHBIX 3a/1a4 U3 pa3IMyHbIX OTpaciiei
3HAHWM U peabHOM )KU3HU;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHUS, NMpaBWIAa OKPYTJEHUS, MPUKHUIKY U OLIEHKY
pe3yibTara BHIYUCICHUH;



CBOOOJHO ONEpUPOBAaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaATh
HNOIXOAAIIYI0 (OpMY 3alHMCH JCHCTBUTEIBHBIX YUCEN JJIsl PEIICHHS MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATyPaIbHOI CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIorapudM dYHcIa, IECATUYHbIE W HaATypaJbHbIC
JorapudMmebI;

CBOOOJTHO OIEPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCIIOBOTO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ApPKKOCUHYC U ApKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U yPAaBHEHUS-CICCTBUS, PABHOCWIBHBIC HEPABEHCTBA,

IPUMEHSTh pa3IUYHbIE METOAbl PELIEHUS PALMOHAIBHBIX U JPOOHO-pallMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOUIEH OT OJHOW MEPEMEHHOW, MHOIOWIEH C
LeJIBIMU K03((UIIMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTtatkoMm, Teopemy besy u Teopemy Buera i pemenus 3aaad;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpula,
OnpeAenuTeNb MaTpullbl 2 X 2 U €ro reoMeTPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Ha4Y€HUs, IPUMEHATH ONPEIEIUTENN AJIs PEIICHU
CUCTEMbI JIMHEWHBIX YPAaBHEHHUH, MOJEIUPOBATH PEAJbHBIE CUTyallMM C I[IOMOIIBIO CHUCTEMBI
JUHEMHBIX YpPaBHEHMM, HCCIEN0BaTh IIOCTPOECHHBIE MOJEINW C IIOMOUIbIO MAaTpULl U
OINpeAenuTeNel, UHTEPIPETUPOBATh M1OYYEHHBII pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs TpeoOpa30BaHus BRIPaKEHUI;

BBIMOJHATh NPEOOpa30oBaHMUsST YHCIOBBIX BBIPDAKEHUH, COAEpXKAIUX CTEHNEHH C
paloHaIbHBIM IIOKA3aTENIEM;

UCIIOJIb30BaTh  CBOWCTBA JIOTapu(pMOB i  IpeoOpa3oBaHusl  JIOrapu(pMUUYECKUX
BBIPAKECHMUI;

CBOOOZAHO  OMEpUPOBaTh  MOHATUSIMM:  HMPpALMOHAIbHbIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PaBHOCWIBHBIX MEPEXO0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMynsl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHME, TPUMEHATh
HeoO0XxouMble (POPMYJIBI ISl PELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJENUPOBaTh pealbHble CUTyallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA IO YCJIOBUIO 3a/layd, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHHs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (DyHKUUN, Trpa@uK (QYHKIUH, BBIIOIHITH 3JI€MEHTapHbIE
npeoOpa3oBaHus rpaukoB GyHKIUHT;

CBOOOZHO OMNEpUPOBATh MOHATHUSAMHU: O00JAcTh OMNpPENETIeHHUs] M MHOXKECTBO 3HAuYE€HUH
(byHKIMY, HYJIM QYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHBIE U HEYETHbIE (PYHKIMU, NEPUOANYECKHE
(GYHKINMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBbI (YHKIIHH,
HauOoJIbIlIee ¥ HAaMMEHblIee 3HaueHne GYyHKIIUN Ha TPOMEXKYTKE;



CBOOOJTHO ONEpPUPOBATH IMOHATHAMU: CTENEHHas (YHKIMS C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaduk CTENeHHOH (YHKIMU C HAaTypajJbHBIM W LEJNbIM IOKa3aTeneM, rpaduk
KOpHs N-0M CTEeNeH! KaK (yHKLIUU 0OpaTHOH CTENEHU C HaTypaJIbHbIM IIOKA3aTeNIeM;

ONEepHUpOBATh TOHATHAMM: JIMHEWHAs, KBaJIpaTU4Has W JAPOOHO-IMHEHHAs (YHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: IOKa3aTelbHas M Jorapupmuyueckas (yHKIHUU, UX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs] ypPaBHEHMI;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTB, OIpENEICHUE
TPUTOHOMETPUUYECKUX (QYHKIUI YUCIOBOIO apryMEeHTa;

UCTIOJIB30BaTh Ipaduku (PyHKIUA A7 MCCIIeAOBAaHHS NPOIECCOB M 3aBUCUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYyruxX y4eOHbIX IPEIMETOB M pealbHOW *KHM3HM, BbIpaXkaTh (opMyIaMu
3aBUCUMOCTH MEX]y BEIMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOZHO OINEPUPOBATh MOHATUSAMU: apumeThyeckas U IreoOMETpUYecKasl Mporpeccus,
0eckoHeuHO yObIBarOIasi FreOMETpUYECcKasi MPOrpeccHsi, TMHEHHBIA U SKCIIOHEHLIUAIBHBIM pOCT,
(dopMyJia CI0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh  IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJaHus
II0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
¢GyHKIMH, acHMOTOTH Tpaduka GyHKINH;

CBOOOJTHO OIEpHpPOBATh MNOHATHUEM: (DYHKIUS, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIUH JJIs1 pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh MOHATUSAMU: IIepBas W BTOpas MPOM3BOJHBbIE (YHKIIMH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIYUCIIATH IPOU3BO/IHBIE CYyMMBI, POU3BEIEHUS, YACTHOT'O ¥ KOMIIO3UIIMHU JBYX (DYHKIIHIH,
3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl pellIeHUs 3a/1au.

MHoskecTBa U JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallii HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Ui ONMCaHUs pealbHbIX TPOLIECCOB U
SIBJICHUH, TIPU pEeIIEHUH 33]a4 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHITUSIMH: OIpEAeNiEeHue, Teopema, YypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIIBHBIE YypaBHEHHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kJiacce oOyd4aroIIMMCS MOMYYHUT CIEAYIOLIME MpeaAMETHbIE
pe3yNbTaThl MO OTAENbHBIM TeMaM pabouel MmporpaMMmbl y4eOHOro Kypca «Anredpa M Havaja
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: HATypajJbHOE U IIE€J0€ YHUCI0, MHOXECTBa
HaTypaJIbHBIX U LIEJIBIX YHCEJI, UCIOJIb30BaTh NMPU3HAKU JeauMocTH nensix yncen, HOJ[ u HOK
HaTYpaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

CBOOOJHO OIEPUPOBATH MOHATHEM OCTAaTKa [0 MOJYJIIO, 3alUChIBAaTh HATypalbHbIC UHCIIA B
pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMITJIEKCHBIX
quCell, MPEICTaBIsATh KOMIJICKCHBIE YHCIIA B aNreOpandeckoil 1 TPUrOHOMETPUYECKO (opme,
BBITNOJIHATH apu(MeTHUYECKHe ONepallii ¢ HUIMH U 300paxaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUsS M HEpaBEeHCTBA:
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CBOOOZHO  ONEPUPOBATH  MOHATHAMH:  HUpPPAlOHAJIbHBIC,  IIOKAa3aTeNbHBIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCHIILHBIX MTEPEXOI0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPHUECKOTO YPaBHEHUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HEeoOXoauMBbIe (POPMYJIBI IS PEHICHHSI OCHOBHBIX TUIIOB TPHTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB,
PAaBHOCHIIBHBIEC CHCTEMbI H CUCTEMBI-CIIC/ICTBHSI, HAXOJUThH PELICHUS] CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTEIFHBIX M JIOTApU(PMUYECKHX ypaBHEHHHA U
HEpaBEHCTB;

pemiath palMoHalbHBIC, HPPALMOHAIbHBIC, IOKa3aTelbHbIC, JIOrapu(MUUYECKUe |
TPUTOHOMETPHUYECKUE YPAaBHEHUS U HEPABEHCTBA, COJIECPKAIINE MOILYIIH U TIapaMeTPHI;

OPUMEHSATH TpadUuecKre METOIbI ISl PEILICHHUS yPaBHEHUI U HEPABEHCTB, a TAKOKe 3a/1a4 C
napaMeTpamu;

MOJICIMPOBATh PpPEATbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
ypaBHEHU, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33a4H, HCCIICA0BATH IIOCTPOCHHBIE MOJICIIN
C MCITOJIb30BAaHHUEM arlrapara anreOpbl, HHTEPIPETUPOBATh MOTYyYCHHBIH pe3yIbTar.

DOyHKUUH U rpaduku:

CTPOUTH TPaPUKH KOMIO3HIUU (PYHKIUI C TOMOLIBIO 3JEMEHTApHOTO HCCIIEIOBAHHUS U
CBOMCTB KOMITO3MLIUH OBYX (DyHKIIHI;

CTPOUTH TeOMETpHUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIUHATHOM TIIOCKOCTH;

CBOOOIHO OTIEPHUPOBATh MOHATUSAMHU: TPaUKH TPUTOHOMETPUYECKUX (YHKIIHH;

NPUMEHATH QYHKIMH 11 MOJCITUPOBAHHS U HCCIIEOBAHNUS PEATBHBIX TPOLIECCOB.

Hauyaja MaTeMaTH4eCKOro aHAIN3a:

UCTIOJIB30BaTh MPOM3BOIHYIO JJIsl HCCIeNOoBaHMA (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAaMMEHbIIIee 3HaUeHHs (PYHKIINH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO Ul HAXOXIEHUS HAWIYUIIEero pelleHUs] B MPUKIAIHBIX, B
TOM YHCJIE COIMaJbHO-DKOHOMHYECKHX, 3a/1a4ax, IS ONPEACICHUS CKOPOCTH M YCKOPEHHS
npoiiecca, 3alaHHOro (GopMyJIoi UiH rpaduKom;

CBOOOJTHO OTIEpUPOBATh MOHITHAMU: IEPBOOOPA3Hasi, ONPENEIEHHBI HHTETPANI, HAXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH HHTErpan mno ¢opmyne HproToHa-
JletiOauma;

HaXOJUTh IJIOUIA]IU MIIOCKUX UTYp U 00BEMBI T€J ¢ IOMOIBIO HHTErpaa;

UMETh MPEJCTaBICHHE O MaTEeMaTHYeCKOM MOJEIMPOBAaHUHM Ha TPUMEpPE COCTABIICHUS
T depeHIMaIbHbIX YpaBHEHUH];

pemaTh NpUKIaaHbIe 33/1a4M, B TOM YHCIIE COIMATIbHO-IPKOHOMHUYECKOTO W (PH3HUUECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KoJsinuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM K n (ungposbie)
n/n NMPOrpaMmblI Bcero 05[ TPOILHBIC p6aKTn'1ecKne o0pa3oBaTe/IbHbIE
padoThI padoThI pecypeb
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PariionanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
5 Oyuknuu U rpaduku. CrenenHas GyHKIUS C 12 1
LIEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0il CTETICHH. 15 1
WpparmoHanbHble ypaBHEHUS
4 [TokazarenpHast pynkuus. [lokazareapHbie 10 1
ypaBHEHUS
Jlorapudmuueckas GyHKIUS.
5 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHoMeTpUUECKNE BBIPAXKEHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH U TPOTPECCHH 10 1
8 HenpepsoiBuble ¢pyHkuuu. [Iponsoanast 20 1
9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 2
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 10 0
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11 KJIACC

KoJsinuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMmblI Bcero Konrponensie | Ipakruveckue odpa3oBaTe/ibHbIE
padoThI padoThbI pecype
1 I/ICCJIGI[OBaHEIe (GYHKIUH ¢ TOMOIIBIO 29 1
MIPOU3BOTHON
2 [TepBo0oOpa3Hasi U HHTETpAI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
TpuronomeTpuyecKkrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuUECKe HEPABCHCTBA
B KommiekcHble yncna 10 1
6 Harypanbhble 1 1enbie yncia 10 1
CucreMbl paliioHATBHBIX, HPPAMMOHATEHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aaum ¢ mapaMeTpamMu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3aIU 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




