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INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HaubOosiee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH 00ECIIeUnBaET HHCTPYMEHTAIBHYIO 0a3y AJIsl U3y4YeHHUs BCEX €CTECTBEHHO-HAYyUHbIX
KYpCOB, a C JPyToil CTOPOHBI, ((OPMHUPYET JOTUYECKOE B A0CTPAKTHOE MBIIIICHUE 00YYarOIuXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS WH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JpYrMX JHUCUUIUIMH. B paMkax naHHoro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTopas (GopMyIupyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYeCKOH Gopme.

VY4eOHbIil Kypc anreOpsl M Hadall MaTeMaTHUYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY IS
YCHENIHOTO OBJa/ICHUs 3aKOHaMU (DU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HIACHIINN
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KM3HHU, MO3BOJSET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAaTh WX Ui JajdbHEHIIEro
00pa30oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKLHUSMHU aJreOpbl U MAaTEeMaTUYECKOTO aHAIM3a PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HICTUHHOCTb, TOKA3bIBaTh YTBEPKACHUS C MOMOIIBI0 HHAYKIIUN
U PacCyX/IaTh JACTYKTHBHO, HCIOJIH30BaTh 000OIICHNE U KOHKPETH3AIHIO, a0CTparupoBaHue u
aHaJIOTHIO, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome m3ydenus y4yeOHOro Kypca «AnreOpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOyyaroluecsi MOJy4aloT HOBBIM ONBIT peIIeHHs TNPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTEeMaTHYECKMX MOJIEJeH pealbHbIX CUTYyalluid, WHTEPIPETAlNUU MOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MpUMEepaMi MAaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B NPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIl Kypc 00JamaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanusyercs Kak 4yepe3 ydeOHbIM MarepHual, CHocoOCTBYOLIUH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHLEHTpAallMM  BHUMAaHMUs, CaMOCTOATEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBIN pe3yibTar.

B ocnoBe meroauku o0ydeHusl anreOpe M HauyajgaM MaTEeMaTHUECKOIO aHajau3a JIeKUT
JeSTeIIbHOCTHBIA IPUHLIUIT O0yUEHUSI.

B crpykType yueOHoro Kypca «Anredpa v Hauyajga MaTeMaTHYeCKOro aHAIN3a» BBIICICHbI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbUUCIEHUS», «DYyHKIUM U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTnyeckoro aHanmsa», « MHOXECTBA U
Joruka». Bce ocHOBHBIE COZiepKaTEIbHO-METOANYECKHE JIMHUN U3y4YaloTCsl Ha MPOTSKEHUH JBYX
JeT o0y4eHus: Ha ypOBHE Cpe/iHero o0Iiero oopa3oBaHus, €CTECTBEHHO JIOTIONHSAS JIpYT Apyra U
MOCTETNIEHHO HACHIIAsiCh HOBBIMH TeMaMM U pa3aenamu. JlaHHBIA y4eOHBIH Kypc sBIseTCS
MHTETPaTUBHBIM, TOCKOJBbKY OOBENIHMHSAET B cebe CoAep)KaHHe HECKOJbKUX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUECKUN aHaIN3, TEOpUs MHOXKECTB,
MaTeMaTHuecKas Joruka u apyrue. [lo Mepe Toro kak obOydaromuecs OBJaieBaloT BcE Ooiee
IMIUPOKMM MaTEeMaTUYeCKUM alapaToM, Yy HHUX I[OCIeloBaTeldbHO (opMupyerca u
COBEPILECHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTUUYECKYIO MOJIENb PEaIbHON CUTyalluu, TPUMEHSATh
3HAHUA, TONYYEHHbIE MpPH M3YYEHUU Y4YeOHOro Kypca, [UIsl pELIEHHS CaMOCTOSTEIbHO
c(hOpMyJIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM MHTEPIPETUPOBATH CBOH OTBET.

CopneprxaTenpHO-MeTOANYeCKast TUHUS «HUCNa U BBIYKUCIICHUSD) 3aBepIIacT (OPMUPOBAHUE
HABBIKOB HCIOJIb30BAHUA JIEUCTBUTENIBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00€ BHUMAHUE YIEISETCS
(OpMHPOBAHNIO HABBIKOB PAllMOHATBHBIX BBIUYMCIECHUH, BKIIOYAONMX B ce0sl MCIOJIb30BAHUE
pa3nuYHBIX (OpPM 3amKMCH YHUCIA, yYMEHHWE JeJaTbh NPHUKUAKY, BBIIOJHATh MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YMCJIOBBIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKMMH KOHCTAHTaMHU.
3HaKoMbIe 00YUYaIOUIMMCSI MHOYKECTBA HATYPaJIbHBIX, IEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX
Yucesl JIONOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YMceld. B KaxaoM M3 3THX MHOMKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My crienu(uyeckre 3aaydl U ONepalyu: JeJCHUE HaIEelo,
ONepUPOBAHUE OCTaTKaMH HAa MHOXKECTBE LIEJBbIX YHCEN, 0COObIe CBOMCTBA pallOHAIbHBIX U
MpPpaALMOHATIBHBIX YHCeN, apu(METHUYECKIE Olepalliy, a TAK)Ke U3BJIEYCHUE KOPHS HATYpaJIbHOMN
CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX uHcell. biaromapsi mocienoBaTelbHOMY pPacUIMPEHUIO
Kpyra HCIOJb3yEMbIX YUCENl M 3HAKOMCTBY C BO3MOXKHOCTSMU UX NPUMEHEHHUS Ui PELIECHUS
pa3IMYHbIX 337a4 (popMHUpyeTCs MpeACTaBIeHUE O EAMHCTBE MAaTEMaTHKU KaK HAYKU U €€ pOJid B
MOCTPOCHUU MOJIEJIEH pealbHOTO MHPA, IUPOKO UCTIOIB3YIOTCS 00001IeHNE U KOHKPETU3allUs.

JIunus «YpaBHEHMsSI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUU BCEro OOy4YEHHsS Ha
ypOBHE cpemHero oOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM pasaene lIporpammbl
MPEeyCMOTPEHO pEellIeHHue COOTBETCTBYIOIIUX 3a1ad. B pe3ynbTate oOyuaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJAaMH PpELICHHS pPAlUOHAIBHBIX, HWPPALUOHAIBHBIX, IOKA3aTENIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
coJepkaiux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HCCIEI0BAaHUU
GYHKIUI ¢ TOMOIIBIO TPOU3BOIHOMN, IPU PEIICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HaXOXKJICHUE
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH (yHKUMU. JlaHHas coleprkaTebHas JIMHUS BKJIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUU BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
palMoOHATBFHBIX, UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a Tak)Ke BBIPAKCHUH,
coJepXkalux creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOIO U aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, TpeCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHsI PAKTUUYECKUX U €CTECTBEHHO-
HaYYHBIX 3ajay, HarJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK S3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JIPYTUMH JUHUSIMH y4eOHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCJIEI0BATEIbHOCTD
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupMuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M Ipa(MKOB, HCHIOIb30BAHNE QYHKIUN JUIs peILICHHS
3a]a4 U3 JIpYrux yueOHbIX MPEAMETOB U pealbHON )KM3HU TECHO CBSI3aHO KaK C MATEMaTUYECKUM
aQHAJIM30M, TaK U C pelIeHreM ypaBHEHHI 1 HepaBeHCTB. [Ipu aToM GosiblIoe BHUMAaHUE YAENsSeTCs
(bopMHpOBaHUIO YMEHHSI BBIpa)kaTh (hOpMyJIaMH 3aBUCUMOCTH MEK/Y pPa3IMUHbIMU BEJTMUYNHAMH,
UCCIIeIOBaTh MOJMyYeHHble (DYHKIMH, CTPOUTH UX rpadukud. Martepuan 3Toil cojepkaTeabHON
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUM U HABBIKOB, O3BOJISIOIINX BhIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaIUTHYECKOH, rpaduyeckoil u cnoBecHol. Ero mizyuenue
CIOCOOCTBYET pPAa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHHIO |
KOHKPETHU3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

CopepxarenbHas nuHusa «Havana maTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpHUTh KPYT KaK MaTeMaTUYECKUX, TaK M IPUKIJIAHBIX 33714, JOCTYIHBIX 00y4JalouMcs, TaK
KaK y HUX MOSBIISETCS BO3MOXXHOCTb CTPOUTHh TPapUKH CIOXKHBIX (QYHKIUH, ONpenensiTh HX
HanOOJbIINE U HAUMEHBILINE 3HAUYEHUS, BBIUUCIATE IUIOMAAN GUTryp U 00BEMBI TEJ, HAXOAUTh
CKOPOCTHM U YCKOpeHHsI mporeccoB. JlaHHas cojiepkaTellbHas JIMHUSA OTKPBHIBAET HOBBIC



BO3MOXKHOCTH [TOCTPOCHUSI MAaTEMAaTUUECKUX MOJIETIEH peallbHbIX CUTYal[Uil, TO3BOJIIET HAXOIUTh
HaWjydlliee peHIeHUEe B NPUKIAJAHBIX, B TOM YHCIE COIUAIbHO-DKOHOMHYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE W ucKyccTBe. OOydaromiuecss y3HAIOT O
BBIIAIONINXCS Pe3yIbTaTax, MOJTYYCHHBIX B XOJAC Pa3BUTHS MATEMaTUKH KaK HAyKH, U 00 WX
aBTOpax.

CopepxarenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKa» BKIIOYaeT B cels
9JIEMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YecKoW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KYypC MIKOJBLHON MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHUBEPCAIBHBIN S3BIK, OOBEIUHSIONIMN BCE pa3lielbl MAaTEeMAaTUKH U €€ TPUIOKEHUM, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTH OOydaroleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMAaTHUKH U UCTIOIB30BATh €TI0 JIJIsl BRIPAXKCHUS CBOUX MbICTIEH. JIpyruM BaKHBIM
MPU3HAKOM MaTEMaTUKH KaK HayKd CIeIyeT NpPHU3HATh CBOMCTBEHHYIO €W CTPOTOCTh
000CHOBaHHUI U CIIEZIOBAHUE OMPEAeNEHHBIM MTPaBHIaM TOCTPOCHHUS JJOKA3aTeNbCTB. 3HAKOMCTBO
C DJJEMEHTaMHU MaTeMaTUYeCKOH JIOTMKU CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00yyJaronmxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXICHHUS HAa OCHOBE JIOTHUYECKUX IPABHII,
dbopMHUpyeT HAaBBIKU KPUTUUECKOTO MBIITUICHHS.

B yuebHOM Kypce «Anredpa v Hayalla MaTeMaTUYECKOr0 aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHUYeCKOTO MOJICTTUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHPOBAHUIO
HABBIKOB MTOCTPOEHUS MOJIENIEH pealbHBIX CUTYyaIlui, UCCIEOBAHUS ITUX MOJIeNIeH C MTOMOIIBIO
amnmapaTta anreOpsl U MaTeMaTHYECKOTO aHalli3a, WHTEPIPETAIMH TOJTYYEHHBIX pPE3yJbTaToB.
Takue 3amaHusl BIUIETEHbl B KaXIbl M3 Pa3JelOB MPOrpaMMbl, MOCKOJIBKY BEChb MaTepHall
y4eOHOro Kypca IIMPOKO HCIONB3YeTCs IS pelIeHUs TPUKIagHbBIX 3aaad. [Ipu pemeHuun
peaTbHBIX MPAKTHYECKUX 3a/1a4 00yJaroluecs pa3BUBaOT HAOIIOAaTeIbHOCTh, YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobinemy. JlearenpbHOCTh MO (HOPMHUPOBAHHIO HABBIKOB PEIIECHUS MPHUKIAJHBIX 3a/1a4
OpraHM3yeTcs B TMpolecce HU3YYeHHMs BCeX TeM YueOHOro Kypca «Anrebpa M Hayana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha n3ydenune yueb6HOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaJIN3a» OTBOAUTCS
272 gaca: B 10 xmacce — 136 gacos (4 daca B Hezeno), B 11 kimacce — 136 gacoB (4 4aca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOnm>k€HHbIE BBIYMCIIECHUS, I[paBWJIa OKPYIJIEHMs, IPUKUIKA U OLEHKa pe3yJibTaTra
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. VMcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. Muorousensl ¢ nensiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(pMUUIECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpudeckue (opmynel. I[IpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro I€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 337]a4 ¢ TOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUU. VccienoBanue nmocTpoeHHON
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENEH peaabHOM CUTyallMM C IIOMOILIbI0 YPaBHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKUX 3aa4 U 3a/1a4
13 pa3InYHBIX 00JIacTel HAYKH U PEaTbHOM JKU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKuuMs, crnocodbl 3amaHus (QyHkuuu. B3aummuo oOpatblie (yHkiuu. Kommosuius
¢yukuuit. I'paduk pyHkuuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHIA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs PYHKIMHU Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TOKa3zarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHu Kak (PyHKIMU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUIUH U peIICHUs yPaBHEHHA.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (pyHKIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MpPOrpecCu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dDopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHne NMPOTpECCUN Il pELIEHUS PEANIBHBIX 3314 PUKIIAHOIO XapaKTepa.

HenpepriBable pyHKIIMU 1 UX cBOicTBa. To4YkHM pa3pbiBa. ACUMITOTHI TpaduKOB PYHKIIHUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB sl peIIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIU [Tl peIIeHus 3a1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX GYHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMIO3UINH (YHKINH.

MHo:KkecTBa M JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXECTBAaMU M UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara I ONHUCAHMs PEaIbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbabie u 1mensle uncna. [lpuMeHeHuMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOospmmi oot nemutens (nanee — HOJl) m Hanmensee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, airopuT™Ma EBKHIa 1715 pereHus 3a1a4 B EJIbIX YUCIIax.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpMBI  3ammucu
KOMIUIEKCHOTO YuCiIa. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYEeCKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

YpaBHEHMS1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnonbp3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJmu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BelducieHre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHune wWHTErpana Uil HAXOXKJIEHHUS IUIOMAaAeld IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJII'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIII YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBAa, MPEACTABICHHUE O MAaTEeMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aWMOJICHCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON TPakJTaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIpYruX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUN HAyKu W JESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUAst SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCy>KICHHM, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKUE 3HAHUS B UHTEpecax 3J10pOBOTO
u Oe3omacHOro obOpa3a >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, PEryJsipHas Gu3anyeckas akTUBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIIHLHON IEATEILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, UHTEpEC K pa3IuuHbIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3aHHBIM C MAaTEMaTHKOW W €€ MPUIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymielr mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHUYECKON HAMPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, IOHUMAaHUE BIHUSHUS COLHUAIHHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
II100abHOTO XapaKTepa IKOJIOTUYECKUX MPoOIieM, OpUeHTAIHsI Ha TPUMEHEHNE MaTeMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 001aCTH OKpY Karolel cpeibl, IITaHUPOBaHUE TOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX IOCIIEICTBUI JIsl OKPYKAIOILIEH CPEIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak cQepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU JUIS pa3BUTHS LIMBUIIM3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMaTUYECKOU KYyJIbTYpOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH NPOCKTHYIO U UCCIIENI0BATENIBCKYIO ACATEIbHOCTh MHANBUYAIBHO U

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCaJbHbIe YUeOHbIe AeliCTBUS

Ba3oBble joruyeckue geiicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMYyJIUpOBaTH ONpEAETICHUS  MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALKUK, OCHOBAHMA JUIsi 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBaTh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajiaraTb KpPUTEPUU IS BBIABIICHUS
3aKOHOMEPHOCTEN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTDH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBIE U OT
IOPOTHBHOTO), BBICTPAUBaTh apPryMEHTAllUI0, TPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYKJICHHSI U BBIBOIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHOM 3a/1a4u (CpaBHUBATh HECKOJIBKO BaApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKUE 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKHI MHCTPYMEHT MO3HAHU, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUHE, MpoOJIeMy, yCTaHaBIUBaTh HCKOMOE U JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

IIPOBOAMTH  CAaMOCTOSITEJIbHO ~ CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATDh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlEcca, a TAK)Ke BBIIBUIaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Paborta ¢ nnopmanmeii:

BBIABIIATH JEPUIMTH HHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJISi OTBETAa HAa BOMIPOC U JJIS
peLIeHMs 3a]1a4u;

BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPEJICTaBICHHUS];



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YueOHbI€ el CTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYXKIACHHS B COOTBETCTBHHM C YCIIOBHSAMH M ICIISIMU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M NMHUChMEHHBIX
TCKCTaXx, JaBaTh IIOACHCHUA I10 XOI[y peI_HeHI/HI 3aJa4du, KOMMGHTI/IpOBaTL HOJIy‘IeHHBII;'I pe3yJIBTaT;

B XOJIc OOCYXKICHHSI 3a/J1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEeMbI, MPOOIEMBI,
pelaeMoi 3a/auu, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IMOMCK PEIICHMS, COMOCTaBISATh CBOU
CYXJICHUSI C CYXKICHUSMHU JPYTrUX YYaCTHUKOB JUAOra, OOHapyKHMBaTh Pa3JIMYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3y.HI>TaTI)I peHIeHI/Iﬂ 3aJda4u, BKCHepI/IMCHTa, HCccCiJIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHUS C YYETOM 3a71a4 MPE3ECHTALMU U OCOOCHHOCTEH
ayJTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM peIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECYpCcOoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4€TOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

BJIaJIETh HAaBBIKAMU IMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX PpE3yJbTaTOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEAOCTWXKEHHMS pe3yJbTaTOB JEATENbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OIICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITeIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelmieHMH Yy4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeleniTh BUIbl padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHX JTFOJICH;

y4acTBOBaTh B I'PYMNIOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
IITYPMBI» ¥ HHBIE), BBITIOJIHATH CBOIO YAaCTh pAaOOTHl M KOOPAUHUPOBATH CBOU ACUCTBUS C IPYTHMHU
YJICHAMHA KOMaHJbI, OLIEHWBATh KAayeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

IMPEAMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kiacce oOydaromuiics TMOJYYUT CICAYIONIUE MPEIMETHBIE
pe3yJbTaThl MO OTIENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX M JICHCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOILEHTHI JAJIs PEIICHUs IPUKIAIHBIX 33a/1a4 U3 PAa3JIMYHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYTJICHHS, MPUKHUIKY H OILEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JEHCTBUTENBHBIX YMCET JUIsl PElIeHUs MPaKTHYEeCKUX 3a7ad U
MIPEICTABJICHUS TAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMH: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YPAaBHEHNE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh Pa3IUYHbIE METOABl PEIICHUS PAIMOHAIBHBIX U JIPOOHO-PAlMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I UHTEPBAJIOB ISl pEIIICHUSI HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOM IMEPEeMEHHOM, MHOTOYJIEH C
1enbIMU Kod(dpuiimenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeTICHHEe MHOTOUJIeHa HA MHOTOWIEH
C ocTaTKoM, TeopeMy besy u reopeMy Buera s pemenuns 3anay;

CBOOOJHO ONepUpoBaThb MOHITUSIMM: CHCTEMa JIMHEMHBIX YpaBHEHUH, MaTpHIia,
ONpeAeuTeNh MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIUUCIEHUS €r0 3HAUCHUS, IPUMEHITh OMPEIETUTENN s pPEelIeHUs
CHUCTEMBbI JIMHEHHBIX YypaBHEHUM, MOJIECIUPOBATH pEalbHbIE€ CUTYallUH C TOMOUIBIO CHCTEMBI
JUHEHHBIX YpaBHEHHH, HCCIeIoBaTh IIOCTPOEHHBIE MOJEINW C TMOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ybTar;

MCIIOJIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MPeoOpa30BaHusl BBIPAKEHU;

BHIMIOJHATh  MPEOOPa30BaHUST YHCIOBBIX BBIPDAKEHUH, COAEpXKAIIUX CTENEHH C
paloHaIbHBIM MIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoOB i NIpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuyUecKue ypaBHEHHsI, HAXOJUTh WX PELICHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXOI0B
WJIU OCYLIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpHUTOHOMETpHueckue (Gopmynsl Uil TpeoOpazoBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HEo0Xo1uMbIe (OPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA [0 YCJIOBUIO 3a/layd, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
obpatHble (QyHKIMH, KOMIO3ulus (QyHKIuH, rpaduk (QYHKIMH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKIINM;

CBOOOJTHO OMEpPHUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKIMHU, HYJIM QYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: YETHbIE U HEYETHbIE (PYHKIMU, MEPUOAUYECKUE
GYHKIUM, TPOMEXYTKH MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHHUMYMBbI (DYHKIUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNEe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTETEHHass (DYHKIHUS C HATypaJIbHBIM U IIEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HaTypaldbHBIM M IIENIBIM IOKa3aTeneM, rpaduk
KOpPHsI N-O CTeNeHH KaK (PYHKIIMH 0OpaTHOW CTENEHH C HATYpaJIbHBIM IOKa3aTelNeM;

OTEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaIpaTW4HAs W JAPOOHO-IMHEHHAs (QYHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHATUSMH: MOKa3aTelbHass U Jorapupmudeckas GyHKIUH, UX
CBOWCTBA U IrpadMKH, UCIIOIL30BaTh UX I'padUKH JUIsl pellICHHs] ypaBHEHMUIA;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIIOBOTO apTyMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIUH A7 MCCleT0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTh (opMyiIaMu
3aBHCUMOCTH MEX/Ty BETUYNHAMH,

Hauyana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0eckoHeuHO yOBIBaroIasi reOMETpUYEcKasi MPOrpeccHsi, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIIa CIOXKHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJTB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATh  MHOHATHSAMM:  TOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE ITOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKIMHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (PYHKIUS, HENpepbIBHAas Ha OTpe3Ke, NMPUMEHATh
CBOICTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHUS 3a/1a4;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOJHBIE (DYHKIIHH,
KacaTenbHas K rpaduky QpyHKIUM,

BBIYUCIISATH IPOU3BOIHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUILIUU JBYX (DYHKIIHHA,
3HATh MIPOU3BOHBIC AIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHHUs 3a1ay.

MHuoxecTBa H JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEPALIUU HaJl MHOKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONMCAHUS PEAIbHBIX ITPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX yYE€OHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMH: OIpEIeNeHHe, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuenust B 11 kJiacce oOy4aroIIMiicsi MOMYYHUT CIEAYIONIME MpPEIMETHBIE
pe3yJbTATHI MO OTJENBbHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W IEJ0e YHCIO, MHOXXECTBa
HaTYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh NMPU3HAKU AeaumocTu uensix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKinaa;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOYJIO, 3alIMChIBATh HATYpaJIbHbIE YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHHS;

CBOOOJHO ONEpUPOBAaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alre0pandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apUPMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUs M HEpaBEeHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoO0XxouMble (POPMYJIBI IJISl PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHUI U HEPABEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHU CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IIOKA3aTENbHBIX M JIOTapu(MUUYECKUX YpaBHEHUH U
HEPaBEHCTB;

peliath palMoOHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEecCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KALLUE MOAYJIU U NTapaMETPBhI;

MPUMEHSTH 'paduyecKue METO/IbI JUIs pEIICHNs] YpaBHEHUI U HEPAaBEHCTB, a TaKXKe 3a/1a4 ¢
napamMeTpamH;

MOJICNIUPOBATh peAJbHbIE CUTyallMd Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEI0OBATh IIOCTPOCHHBIE MOEIIH
C UCIOJIb30BaHUEM alllapara airedpbl, UHTEPIPETUPOBATH NOTYyUYEHHBIH pe3yIbTarT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMH 11 MOJCTUPOBAHUS U UCCIEIO0BAHUS PEATbHBIX MPOLIECCOB.

Hayana maTeMaTH4ecKOro aHajmu3a:

UCMOJb30BaTh MPOM3BOJHYIO JJs HCCIENOBaHHMA (YHKIMM Ha MOHOTOHHOCTb U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIIIee U HAUMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO Ul HAXO0XICHUS HAMIIYUIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS OINPENCICHHS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OPMYIIOH WU rpadukom;

CBOOOJTHO OTIEpPUPOBATh MOHIATHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOJAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH UHTErpan mno Gopmyne Hprootona-
JleriOnuna;

HAXOJWTh IJIOMAIH IIOCKUX (PUTYP B 00BEMBI TEJ C TOMOIIBIO0 HHTETPAIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPAaBHCHH,

peliaTh MPUKIAJHBIE 33a49M, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakrTepa, CpeJICTBAMH MaTEMAaTHYECKOTO aHAIIH3a.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosmmuecTBo yacoB JJIEeKTPOHHbIE
Ne = HaummeHoBaHme
(undgposbie)
n/ pa3fieyioB U TeM Bcer  KoHTpoabH IIpakTHyeck
oOpa3oBaTesibH
n NMPorpamMmMbl 0 ble padoThI ue padoTsbl

ble pecypchl

MHOXeCTBO
JIECTBUTEIIHLHBIX
YHCe]L.
MHOTro4JIeHBbI.
PanuonanbHbie
YpPaBHEHUS U
HEpPaBEHCTBA.
CucreMsl
JIMHEMHBIX
ypaBHEHUH

OyHKIMU U

rpadukH.

2 Crenennas 12 1
(GyHKIUS C LIEeTBIM

IIOKa3aTesIeM

ApudpmeTnueckuii

KOpEHb N-0i

3 CTEIEHHN. 15 1
Hppanmonanbusie

ypaBHEHUs

Tloka3zarennHas

byHKIMS.

10 1
Tloka3aTenbHbIE

ypaBHEHHUS




Jlorapudmudaeckas
byHKIMS.
Jlorapupmuueckue
YpaBHEHHUSI

18 1

Tpuronomerpuueck
Y€ BBIPAKECHUS U
YPaBHEHHUS

22 1

IlocaenoBaTenbHOC
TH U IPOTPECCUU

HenpepriBabie
GbyHKIUH.
IIpousBogHas
IToBTOpEHME,
000011IeHNE,
CHCTeMaTH3amus
3HaHUH

10 1

20 1

OBILIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

11 KUIIACC

Ne
n/
1|

HaumenoBanue
pa3aesioB u TeM
NPOrpaMMsbI

Hccnenosanne
byHKUHH ¢
IIOMOILIBIO
IIPOU3BOIHOMN

136 10

KoaunuecTBo yacos

Bcer  KoHTpoJbH
0 bie padoThI

22 1

IIpakTHYeck
ue padoTbl

DJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTe/ibH
ble pecypchl

[TepBooOpaznas u
HHTETpal

12 1

I'pacduxu
TPUTOHOMETPHUECK
uX QyHKIHH.
Tpuronomerpuueck
1€ HEPABEHCTBA

14 1

HppanuonanbHsie,
MoKa3areabHbIe U
norapudmudeckue
HEpaBEeHCTBA

24 1




Kommniekcurie
qucia

HarypanpHbie 1
P 10 1
[eJIble Ynciia

Cucremsl

paIrMoOHAIbHBIX,

HUPpAIMOHAIIbHBIX
12 1

IMOKAa3aTebHBIX U

JorapuMUIECKIX

YpaBHEHUI

3amauu ¢
rnapameTpamu

IToBTOpEHME,
000011IeHNE,
CHCTeMaTH3amus
3HaHUH

16 2

OBILIEE KOJIMYECTBO
YACOB I10 136 10
ITPOTPAMME
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