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HOACHUTEJBHASA 3AIINCKA

VYueOHblli Kype «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIM3a» SIBIISACTCS
OJIHAM W3 HauOOoJiee 3HAYMMBIX B MPOrpPaMME CPEIHEro oOmEero oOpa3oBaHUs,
NOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECMEUMBAECT MHCTPYMEHTAIBHYIO Oazy uis
W3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, & C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O0YYarOIUXCs HA YPOBHE, HEOOXOAMMOM
JUISL OCBOEHUSI THPOPMATHKH, OOIIECTBO3HAHWUS, HCTOPHAH, CIIOBECHOCTH U IPYIHX
JUCIMIUTMH. B paMkax MaHHOro y4eOHOro Kypca oOydYarouIuecs OBJIAJCBAIOT
YHUBEPCATBHBIM  SI3bIKOM COBPEMEHHON HayKH, KOTOpas (POpMyIHpyeT CBOHU
JOCTUKEHHS B MaTEMaTH4eCKOi (popme.

VY4eOHblli Kypc aireOpel U HaYaJl MAaTEMATUYECKOrO AHAIM3a 3aKJIAbIBACT
OCHOBY JIJIl YCICIIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUU, OWOJIOTHH,
NOHWMAHWS OCHOBHBIX TCHACHIMI Pa3BUTHSI SKOHOMHUKH M OOLICCTBEHHOH YKU3HU,
NO3BOJIIET OPHECHTUPOBATHCS B COBPEMEHHBIX LHM(PPOBBIX K KOMITBEOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO HCIOJIB30BATh MX /s JalbHEHIIero o0pa3oBaHus W B
NOBCEIHEBHOM >kKM3HHU. B TO ke Bpemsi OBIajcHHE aOCTPAKTHBIMU M JIOTUYECKH
CTPOTHMHM KOHCTPYKLMSIMH anreOpbl M MaTeMaTHYECKOrO aHaau3a pPa3BUBACT
YMEHHE HAXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JOKA3bIBATH
YTBEPKACHHS C MOMOIIBIO MHAYKIHMH W PacCy>kKaaTh JEAYKTUBHO, UCIOJIb30BAThH
0000IIEHHE W KOHKPETU3aluuio, aOCTParupoBaHWE M AHAIOTUIO, (OPMUPYET
KPEaTUBHOE U KPUTHYECKOE MBILIJIEHUE.

B xone uzyueHus yueOHOro kypca «Airedpa M Havala MAaTeMaTUYeCKOro
aHaJM3a» O00YYarOIIMECS TMOJYYArOT HOBBIA OMBIT PELICHWS MPUKIAIHBIX 3ajad,
CaMOCTOSITENIBHOTO MOCTPOEHHUSI MATEMATUYECKUX MOJECIECH pEalIbHbIX CUTYalWH,
WUHTEPIPETALMMA  TOJIYYCHHBIX  PEUICHMIA,  3HAKOMATCS C  NpUMEpamMu
MAaTEMaTHUYECKAX 3aKOHOMEPHOCTEM B MNPUPOAE, HAyKE W HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATHYECKAMU OTKPBITHSMU M X aBTOPaMHM.

Y4eOHblli Kypc OOJIAJacT 3HAYATEIBHBIM BOCHMTATEIBHBIM MOTEHIIHATIOM,
KOTOPBI peau3yeTcs Kak 4Yepe3 YYeOHbId Marepuall, CHocOOCTBYHOLIUI
(OPMUPOBAHMIO HAYYHOIO MHPOBO33PECHHS, TaK M 4epe3 crneuuPpuky ydeOHOM
JEATENBHOCTH, TpeOyrouleil MNpoAOKUTEIBHOW — KOHIEHTpAIlMM  BHUMAHMSI,
CaMOCTOSITETIBHOCTH, AKKypaTHOCTM M OTBETCTBEHHOCTH 34  TOJYYCHHBIN
pE3yJIbTar.

B ocHoBe wmetomukm oOyueHus anreOpe W HadaJlaM MAaTeMaTU4YeCKOro
aHaJIn3a JEKAT ACITETbHOCTHBIN MPUHIUN 00YUYCHHSI.

B crpykrype yueOHOro kypca «Asredbpa M Hayajla MareMaTUYeCKOro
aHaJIN3a» BBIACTEHBI CIEAYIONIME COAEPKATEIBHO-METOAMYECKHE TMHUU: «Uuca
Y BBIYUCIICHUS, «DyHKIMK U TpaPuKny, « YpaBHEHUS U HEPABEHCTBA», «Havana
MaTeMaTHYECKOro  aHamm3a», «MHOKECTBA M JIOTMKa». Bce  OCHOBHBIC



COJEPKATENILHO-METOIMYECKUE JIMHUM HW3y4YalOTCS Ha MPOTSHKEHUM JABYX JIET
oOy4eHHsI Ha YPOBHE CPEIHEro oOWEro oO0pa3oBaHUs, €CTECTBEHHO JOMOJIHSS
ApYyr Apyra U MOCTENEHHO HACHIIASCh HOBHIMH TeMaMu M pazzenamu. J[aHHBIHA
yueOHbI KypC SBJSIETCS MHTETPATUBHBIM, TOCKOJBKY OOBEAMHSET B ceOe
COJCPKAHUE HECKOJbKMX MAaTeMaTUUEeCKUX MUCIMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMaTUUYECKU aHaIM3, TEOPHs MHOKECTB, MaTeMaThdeckas
ngoruka u apyrue. [lo Mepe Toro kak oOydarolmIuecs OBIAACBAKOT BCE Oosee
HIMPOKMM MATEMATHUYECKUM arnaparoM, Y HUX MOCAEA0BATEIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJENb PpeaibHON
CUTYyAllUU, MPUMEHSITh 3HAHUS, MMOJIyYEHHBIE MPU U3YYEHUM y4eOHOTo Kypca, AJs
pELICHUS CAaMOCTOSATENLHO C(OPMYIMPOBAHHOM MaTeMaTUUECKOM 3aauu, a 3aTeM
WHTEPIPETHPOBATE CBOU OTBET.

ConepxaTenbHO-MeToANYECKas JIMHUSL «UKcna ¥ BBIYMCICHUS» 3aBEpIIacT
(OopMHPOBAHME HABBIKOB MCIMOJIb30BAHUS NEHCTBUTEIBHBIX YMCE, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00wIero oopazopanus. Ha ypoBHe cpeHEro o0miero
oOpazoBaHust 0co00€  BHUMaHHWE  yAenseTcs  (POPMUPOBAHUIO  HABBIKOB
PaLMOHAIBHBIX BBIYMCIACHUN, BKIIOYAIOMIMX B C€0sl MCMOJIb30BAHUE PA3TUUYHBIX
dopM 3amucu 4Yuclia, YMEHHE JeNaTh MPUKUAKY, BBINOJHATH MNPUOMMKEHHBIE
BBIUMCIICHUS, OLEHUBATh YMCIIOBBIE BBIpAXKEHUS, padoTaTh ¢ MaTeMATUUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIIMMCS MHOXECTBA HATypaJIbHBIX, IIETIBIX,
pPaLMOHAJBHBIX U JCHCTBUTENIBHBIX  YMCEN  JOMOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4MCEl. B KaKIOM M3 OSTHUX MHOXECTB PaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cheuu(puieckue 3aJaud W OMNEepaluu: JACICHUE Halleo,
OMEPUPOBAHUE OCTATKAMU HA MHOKECTBE LEJIBIX UHUCEN, OCOObIE CBOWMCTBA
PaLMOHATIBHBIX U WPPALMOHAIBHBIX YUCEI, apU(PMETUUECKUE ONEpalliu, a TAKKE
U3BJICUEHUE KOPHS HATYpPaJbHOW CTENEHM Ha MHOYKECTBE KOMIUIEKCHBIX YHCEN.
bnaropaps mocienoBareibHOMY PACUIMPEHUIO Kpyra HMCHOJBb3YEMbIX YHUCET U
3HAaKOMCTBY C BO3MOXKHOCTSIMM MX MPUMEHEHUS Jis PEIICHUS Pa3IMYHbIX 3a/1a4
(dopMHpYETCSl MPEACTABICHUE O €AMHCTBE MAaTEMATUKU KaK HAYKW U €€ PO B
NOCTPOCHUM MOJIENIEH peaJibHOr0 MHUpa, HIMPOKO MCIOJIb3YIOTCS 0000IEHNE U
KOHKpPETHU3aLMS.

Jlunus «YpaBHEHUS M HEPABCHCTBA» PEATU3YETCS HA MPOTSHKEHUM BCETO
oOy4eHHMs Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs, MOCKOIbKY B KaXKIOM
paznene llporpaMMbl MPeIyCMOTPEHO PEHICHUE COOTBETCTBYIOUIMX 3anady. B
pe3ynbrate OOy4YarollMecs OBJAIEBAIOT PA3IMUYHBIMU  METOJAMU  PEUICHUS
paLMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHWI, HEPABEHCTB M CUCTEM, a TaKXkKe 3ajad,
coJepKalux napaMeTpol. [lonydyeHHbIE YMEHHUsS IIMPOKO MCIOJB3YIOTCS MpPU
ucciea0BaHuK (QYHKIUNA ¢ TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUM MPUKIIAAHBIX



3a/1a4 ¥ 33/1a4 HA HaXOXKJCHUE HAMOOJbIIMX U HAMMEHBIINX 3HAYCHUN (YHKIUH.
JlaHHas coneprKarenbHas TUHUS BKIKOYACT B ce0s TakKe (POPMUPOBAHUE YMEHUI
BBIMIOJHATE ~ pacuéTel 1o  QopmynaM, nOpeoOpa3oBaHUs  PALMOHAIBHBIX,
WUPPAUMOHATIBHEIX M TPUTOHOMETPUYECKHX BBIPAKCHHMNA, a4 TAKXKE BBIPAKCHUH,
COJEP)KALMX CTENEHU W Jorapumel. biaronaps HM3y4eHMIO anreOpamyeckoro
Marepuana NPOUCXOAWT  JAJbHEHIIee  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0ydYaromuxcs, GOPMUPYIOTCS HABBIKH JETyKTHBHBIX
paccykneHud, paboTel ¢ CHMBOJBHBIMM  (OpMaMH,  MPEIACTABIICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJC PABEHCTB M HEPABEHCTB. AnredOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTHI s  PCIICHHS TMPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArsSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKAss JHHAS «DYHKIMM W TpaduKW» TECHO
NEPEIJIETACTCS ¢ OPYTHMH JIMHUSAMU y4€OHOrO Kypca, MOCKOJBKY B KaKOM-TO
CMBICTIE 33Ja€T TOCEA0BATENBHOCTE U3YUEHHs MaTepuana. M3yueHue cTeneHHowH,
NOKa3aTeNbHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUYECKUX (PYHKIIMNA, UX CBOHCTB
¥ rpauKOB, UCHOIB30BaHUE (PYHKUIMUA IS PEIICHUS 3a7a4 U3 APYTHX YUYEOHBIX
OPEIMETOB U PEATbHOM JKU3HU TECHO CBS3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK W C PEHICHHEM YPaBHECHWH M HepaBeHCTB. [Ipm 3TOM GosibIIOE BHUMAHHWE
yaenseTcss pOpMUPOBAHUIO YMEHUS BBIPAKaTh (POpPMYIaMH 3aBUCUMOCTH MEKIY
PA3IMYHBIMKA BEIMYMHAMH, HWCCIIECIOBATh MOJYYCHHbIE (PYHKIMH, CTPOUTH WX
rpaduku. Marepuan 3Toil COaep)KaTeIbHON TUHUN HAIEJICH HAa PA3BUTHUE YMECHMIMA
YU HAaBBIKOB, MO3BOJIIOIIMX BBIPAYKATh 3aBHCHUMOCTH MEXAY BEIWYMHAMH B
pPa3IAYHON (OpME. AHATUTHYECKOM, rpaduyeckoi M CioBeCHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMHUYECKOTO  MBIIUIEHUS, CIHOCOOHOCTH K
00O0OIIECHUIO M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nuHHMs «Hauana MaremaTtmdyeckoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYr KaK MaTeéMaTH4YeCKUX, TaK W MPUKIAJHBIX 334a4,
JOCTYMHBIX OOYYaOIIMMCS, TaK KaK Yy HUX MOSIBJISIETCS BO3MOKHOCTb CTPOWTH
rpa@uKku CIOKHBIX (PYHKIWNA, OMPEAcnsATh WX HAWOOJbLIME W HAMMCHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAA (PUTYp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOPEHUs MpoLeccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MO>KHOCTH TIOCTPOCHUST MAaTEMaTHYECKUX MOJCIEH pEATbHbIX CUTYAlWi,
NO3BOJIICT HAXOAUTh HAWYYIIEE PEUICHHE B MPUKIAAHBIX, B TOM YHCIE
COLMATBHO-IKOHOMUYECKUX, 3a]a4aX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOTO
aHaJim3a CMOCOOCTBYET Pa3BUTHIO AOCTPAKTHOrO, (POPMATbHO-JIOTMYECKOTO W
KPEaTUBHOTO MBIIIIEHUS, (OPMUPOBAHWIO YMEHHI PACO3HABATH MPOSBIICHUS
3aKOHOB MAaTeMaTHKM B HAyKe, TEXHHKE W MCKycCTBE. OOydarommecss Y3HAKT O



BBIJIAIONIMXCS  PE3yJibTaTaxX, MOJyUYEHHBIX B XOJE Pa3BUTUS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOPaX.

CopepxarenpHO-METOIMYECKas JIMHUS «MHOXKECTBA U JIOTUKA» BKIIFOYACT B
ceOsl DJIEMEHTbl TECOPUM MHOXKECTB M MATEMaTUYECKOW JIOTMKH. TeopeTuko-
MHO>KE€CTBEHHBIE MTPEICTABICHHS MPOHU3BIBAKOT BECH KYPC IIKOJIBHOM MAaTEMaTHUKA
U TpeUIararoT HauOoJiee YHUBEPCATBHBIA SI3bIK, OOBCOMHSIONIMI BCE pa3iecibl
MATeEMaTHKd W €€ MPUIOKEHWH, OHM CBS3BIBAIOT PA3HbIE MAaTEMaTHYCCKHE
JUCLMIUIMHBL M WX MPWIOKECHHs B eAuHOoe wnenoe. [losToMy BakHO [aTh
BO3MOKHOCTh  OOYyYarOlIEMyCsl TOHUMAaThb TEOPETUKO-MHOKECTBEHHBIA — SI3bIK
COBPEMEHHOI MAaTeMAaTUKH W MCIOJb30BATH €r0 AJIsi BBIPAKCHUS CBOUX MBICIICH.
JIpyruM BaXXHBIM MPU3HAKOM MAaTE€MaTHKM KaK HayKu CJEeIyeT MpU3HaTh
CBOMCTBEHHYK) €l CTpOrocTh OOOCHOBAaHWI M CJEAOBAHHE OMNPEACIEHHBIM
OpaBWJIaM  TMOCTPOEHUS  JOKA3aTelIbCTB.  3HAKOMCTBO  C  JJIEMEHTAMU
MaTEMaTHYECKON JIOTHKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIIJIEHUS
00y4arommxcsl, MO3BOISET UM CTPOUTH CBOM PACCY>KACHHS HAa OCHOBE JIOTHYECKHUX
npaBul, GOPMUPYET HABBIKM KPUTUUECKOTO MBILIJICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayaga MareMaTHYECKOTO aHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOACIUPOBAHUS, KOTOPHIE MPU3BAHBI
cnocoO0CTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TMOCTPOEHUS MOJENCH peambHBIX
CUTyalMii, KCCICNOBAHUS 3TUX MOJCIEH C MOMOUIBK ammapara anreOpsl |
MaTEMaTHYECKOTO aHa/In3a, WHTEPIPETALMM MOJYUYECHHBIX PE3yabTaroB. Takue
3a/1aHusl BIUIETCHBI B KQKABIA M3 PA3A€IOB MPOrpaMMbl, MOCKOIBKY BECh MaTEpHall
y4eOHOr0 Kypca IIMPOKO UCHOJB3YETCs IJsl PELICHUS NPUKIAIHBIX 3amad. [lpm
PELIEHUM  pealbHBIX  MPAKTUYECKUMX  334a4  OOydarouIMecss  pa3BUBAIOT
HAOMOIATEIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs,
UCIIOJIb30BATh  aHaJOrMi, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JleaTenpHOCTh 1O  (POPMHPOBAHMIO HABBIKOB PELICHHS NPHUKIAIHBIX 3a71a4
OPraHM3yeTCs B MPOLECCE U3YUEHHS BCEX TEM YUEOHOT0 Kypca « Anredpa u Havana
MAaTEMATHYECKOTO aHATTA3A.

Ha wsyuenmne yueOHOro kypca «AnreOpa W Hayajla MaT€MaTUYeCKOro
aHam3a» oTBoauTCs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heaemo), B 11
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncina. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OECKOHEUHBIE MEPUOANYECKHE ApoOu. [IpuMeHeHne npoOei W MPOLCHTOB JUIs
PELICHNS TPUKIIAAHBIX 38144 U3 Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOM JKA3HU.

JleficTBUTENbHBIE 4ucla. PanuMoHalbHBIE W HMpPpalMOHAJIBHBIE  YHCIIA.
ApupMeETHUECKHE  ONEpalMd  C  JCHCTBUTEIBHBIMKM  4YMClIaMd.  MonyJib
JEHUCTBUTENLHOTO YMCIA U €r0 CBOWCTBA. [[prOIMKEHHBIC BBIYMCIICHUS, TPABHIIA
OKPYIJICHUS, PUKUIKA U OLICHKA PE3YbTaTa BEIYACICHHN.

Crenenp ¢ nensiM  nokaszareneM. buHom  Herortona. Hcnosb3oBanue
NOAXOAIICH (POPMBI 3aNMCH ACHCTBATEIBHBIX YACEN JJISl PEIICHUS] TPAKTHYECKUX
3a7a4 U MPEICTABICHUS JaHHBIX.

ApUPMETHYECKHIA KOPEHBb HATYPATBHON CTENIEHH U €T0 CBOWCTRA.

CreneHp € paMOHANIBHBIM [OKA3aTelneM W €€ CBOMCTBA, CTENEHb C
JCUCTBUTEIIBHBIM MTOKA3ATECIIEM.

Jlorapudm umcna. CpoiictBa sorapuma. JlecaTHUHBIE W HATyPAbHBIC
Jorapu(msl.

CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIOBOIO apryMeHTa. APKCUHYC,
APKKOCHHYC M aPKTAaHIE€HC YUCIIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa M TOXKACCTBEHHBIE MPEOOpa3oBaHMs. YPAaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YPAaBHEHHUS W YpPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN 1
HEpPaBEHCTB. MHOroOWwIeHb OT OAHOW NEpeMeHHOW. JlelleHrne MHOro4jieHa Ha
MHOrO4JIeH ¢ ocrarkoM. Teopema be3dy. MHOrouieHsl ¢  LEJIBIMU
kox(ppuuuentamu. Teopema Buera.

[TpeoOpa3oBaHust YMCITOBBIX BBIPAKCHUM, CONEPKANINX CTEMICHA U KOPHHU.

HppanmoHanbHble VPaBHEHHUS. OCHOBHBIE METOBI pemenus
UppaLMOHAIBHBIX YPABHEHUIA.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METOABI PELICHHs TMOKA3aTEIbHBIX

YPaBHEHU.

[TpeoOpazoBaHue BBIPAKEHUH, COACPIKALLMX JIOrapu(pMBbL.

Jlorapugmuueckue ypaBHEHMUSI. OCHOBHbBIE METO/IbI pelieHus
J0rapu(pMUUECKUX YPABHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKUE (OpMyJIBL [TpeoGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHHU . PEIIEHHE TPUTOHOMETPUUECKUX YPABHEHUH.



Pewienne cucreM JHMHEHHBIX ypaBHEHM. Marpuna CHUCTEMBI JTUHEWHBIX
ypaBHCHMH. Onpenenurens MaTpulbl 2X2, €r0 TEOMETPUYECKUH CMBICT H
CBOWCTBA, BBIYMCIICHUE €T0 3HAYCHMS, TPUMECHEHUE ONPEICIUTENS Ul PEIICHUS
CUCTEMBI JIMHEHHBIX YpaBHEHWH. PelleHuMe NPUKIAIHBIX 334a4 C MOMOIIBIO
CUCTEMBl JIMHEWHBIX YypaBHeHHH. HccnenoBaHue MMOCTPOCHHON MOAEHH C
NOMOUIBK MATPUL U ONPEACTUTENCH.

[TocTpocHHEe MaTeMaTUYECKMX MOJCIEH PEATbHOM CHUTyallMd C MOMOIIBIO
yYpaBHCHUNA W HEPaBEHCTB. [IpuMEHEHNE YpAaBHEHWI W HEPABEHCTB K PELICHUIO
MaTEMaTHUYECKAX 3a1a4 M 33]a4 M3 Pa3Iu4HbIX OO0JIACTEH HAYKW W PEaTbHOMN
YKU3HU.

DOyHKIHMU U rpaduKH

OyHkuus, crnocoObl 3agaHus (yHKOMW. B3auMHO oOpaTHbE (QYHKIHH.
Komnozummss gynkumidi. 'papuk  QyHKOMH. OneMeHTapHble TPeoOpa3OBaHUs
rpadukoB QpyHKIWHA.

OOnacTe onpeneneHnss 1 MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMexxyTKHM 3HAKOMOCTOSHCTBA. YETHBIE M HeuéTHhIE PyHKIMK. [lepuoanueckue
¢yHkumun. [IpoMexyTKM MOHOTOHHOCTH (PyHKIMH. MakCHMyMbl U MUHHMYMBI
¢dyHkuuu. Haubompiiee 1 HaMMEHbIIEE 3HAYCHUS (DYHKIIMHA HA TPOMEKYTKE.

Jlunelinas, kBaapatuyHas W APOOHO-TMHEHHAs (PYHKIMU. DJIEMEHTaApHOE
UCCJICIOBAHUE U TIOCTPOCHUE UX IPa(UKOB.

CreneHHast (pyHKIMS C HATYPAIBHBIM W LIEJIBIM MOKa3zareneM. E€ cBolicTBa u
rpajpuk. CpoiicTBa M rpaQuK KOpHS N-OH CTENeHM Kak (PyHKOmMM OOpaTHOM
CTEICHU C HATYPAIbHBIM MTOKA3aTENEM.

[TokazarenpHas W jorapupmuyeckas (PyHKIMU, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadpukoB QGyHKUMH A1 PELICHUS] YPABHEHUIA.

TpUroHOMETpUYECKAsT OKPY>KHOCTb, OIMPEACIEHHE TPUTOHOMETPUUYECKUX
(P)YHKIMIA YUCIIOBOTO APTYMEHTA.

OYHKIMOHAJIBHBIE 33aBUCUMOCTH B PEIbHBIX MPOLECCAX W SBICHUSIX.
['padmku peasibHbIX 3aBUCUMOCTEH.

Havana maremaTnyeckoro aHajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3adaHMs MOCIEAOBaTenbHOCTER. Meroa
MaTeMaTHYECKON WHAYKLIHH. MOHOTOHHBIE " OTrpaHUYECHHBIC
NOCIEA0BAaTENBHOCTU. MCTOpUST BO3HUKHOBEHUSI MAT€MAaTHUYECKOTO aHaIM3a Kak
aHanmn3a OECKOHEYHO MaJIbIX.

ApudpmeTruecKas U TeOMETPUYECKas Mporpeccur. beckoneyHo yOwiBaromast
reomeTpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAKOIIEH M€OMETPUUYECCKON
[POrpeccry. JIMHENHBIN U 3KCITOHEHIMAIBHBINA pocT. Hucio €. @opMyna ClI0KHBIX
OPOUEHTOB. MCHOJIb30BaHME MPOTPECCMU  JJIi  PELICHUS pPeajbHBIX —3a7ad
NPUKJIATHOTO XapaKTepa.



HenpepeiBHble (QyHKIMM W HX CBOWcTBA. TOYKM paspeiBa. ACHUMNTOTHI
rpadpukoB (¢yHkumii. CBoiicTBa (QyHKIMI HENPEPBIBHBIX HAa OTpe3ke. Meron
WMHTEPBAIOB Ul PELICHUS HEPABEHCTB. [IpUMEHEHHE CBOMCTB HEMPEPBIBHBIX
(YHKLIMIA [UTIs pelIeHrs 3a/1a4.

[lepBas u BTOpast npon3BoAHbIE PyHKIMU. ONpeacieHnue, reOMETPUYECKUAN 1
(u3nYEeCKUii CMBICI MPOU3BOIHON. YPaBHEHHE KacaTeIbHOM K rpaduKy PyHKIHN.

[Tpon3BomHbie  anmeMeHTapHbiX  (yHkumid.  [IpoW3BomHas  CyMMBI,
MPOU3BEICHUS, YACTHOTO M KOMIO3UINK (PYHKLIWNA.

MHoKecTBa U JIOTHKA

MHOKeECTBO, Onepanuu HajJg MHOXKECTBAMM M MX CBOHCTBA. [lmarpaMmsbl
Oinnepa—Benna. [IpuMeHEHHE  TEOPETHKO-MHOXKECTBEHHOTO — anmapara  Juis
ONMCAHMS PEATBHBIX MPOLECCOB M SBIICHWHA, NPH PEIICHUHM 3a4a4 M3 JPYTUX
y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEACTBHUE,
JIOKA3aTeNbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KVIACC

Yucaa v BBIYUCTCHUS

Harypanbnbele u nensie uucia. [IpuMEeHEeHnE NMPU3HAKOB ACITMMOCTH LENBIX
yucen, HauOonpmmi oOmui aenurens (namee — HOJl) u HamMeHblee oOiiee
kparHoe (nanee — HOK), octaTkoB 1mo Moy, aroputMa EBkiuaa ajis pemeHus
3a/1a4 B LETBIX YUCIIAX.

KommnekcHeie uucna. AnreOpavyeckas W TPUTOHOMETPUYECKAs (POPMBI
3aMACA KOMIUUIEKCHOTO 4HMCla. APUPMETHYECKHE OMNEpali € KOMIUJIEKCHBIMA
yuciamMu. M300pakKeHHUE KOMIUJIEKCHBIX YHMCEN HA KOOPAMHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-0#i cTeneHr U3 KOMIUIEKCHOTO yuchaa. [Ipumenenue
KOMIUICKCHBIX YMCEIT UT PEIICHUs (PUBHUECKAX U TEOMETPUUECKHX 3a1a4.

YpaBHeHHS U HEPABEHCTBA

Cuctema W COBOKYITHOCTh YPAaBHCHHWHA W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT100p  KOpHEHl  TPUTOHOMETPUYECKMX  YPABHEHMH C  MOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH. PelieHre TPUrOHOMETPHYECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PCLICHUS MMOKA3aTEIbHBIX W JIOTAPUPMUUYECCKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEUICHHS CHCTEM M COBOKYMHOCTEH pallMOHAIBHBIX,
VUPPALMOHATIBHBIX, TOKA3ATEIbHBIX U JIOTAPU(PMUUECCKUX YPABHEHUIA.

YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



[IpuMeHeHHEe  ypaBHECHWH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTHUYECKAX 3a1a4 M 33]a4 M3 Pa3IM4HbIX O0JIACTEH HAYKW W PEaJbHOMN
YKU3HW, MHTEPIPETAMs MOJYYEHHBIX PE3YJIBTATOB.

DyHKIHMU U rpaduKu

I'padpuk xomnozuumu QyHkumidi. ['eomerprueckne 00pa3bl ypaBHCHUN W
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

TpuronomeTpuueckue QyHKIMHU, UX CBOHCTBA U rpauKy.

['padmueckne METOBI pEUICHHs YPABHEHWIA M HEPABEHCTB. [ 'paduueckue
METOJIbI PELICHUS 33]1a4 ¢ TapaMeTPaMH.

Hcnonb3oBanne rpadpukoB (yHKOMHA JUII KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAKOT MPU PEUICHWH 330a4 W3 APYTUX Y4eOHBIX
MPEAMETOB U PEATbHOM YKU3HHA.

Havana maremaTnyeckoro anajamnsa

[TpuMeHEeHHE MPOU3BOIHOM K MCCIIETOBAHUIO (PYHKIMHA HA MOHOTOHHOCTh W
3KCTpeMyMbl.  HaxokmeHue  HamOONbIIEro W HAUMEHBIIErTO  3HAYCHHMN
HENPEPBIBHON (DYHKIIMHM HA OTPE3KE.

[IpuMeHEeHHEe NPOM3BOAHON JUIsl HAXOKICHUS HAWIYYIIECrO0 pEIICHHS B
OPUKIIAJHBIX 337a4ax, Ul ONPEICICHHS CKOPOCTM M YCKOPEHHs MpOoLecca,
3aJJaHHOTO (POPMYJTIOH WK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpasHbie
3NIEMEHTAPHBIX (PyHKIMNA. [IpaBuiia HaX0XKACHUS NEPBOOOPAZHBIX.

Hnarerpain. I'eomerpuyeckuit CMBICIT MHTErpaa. Brranciienue
OnpeaenéHHoro uurerpaia no gpopmyse Hetorona-JleliOnuna.

[IpuMeHeHHEe WHTErpajia Al HAXOXKICHUS IUIOIANACH IMIOCKUX (QUryp wu
00BEMOB FEOMETPUYECKHX TEJT.

[Tpumepbl pemiennii  aupdepeHIMATBHBIX  ypaBHEHWH. MaremaTtndeckoe
MOJCIUPOBAHUE PEATBHBIX TMPOLECCOB € MOMOWBI  Iu(PepeHIMaTbHBIX
YPaBHEHU.



[DIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUEBHOI'O KYPCA
«AJII'EBPA 151 HAUYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHHKA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  OOmIeCTBA,  OPEACTABICHHE O
MAaTEMATHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpOLEayp TPaKIAHCKOrO oOmEecTBa (BBIOOPHI, OMNPOCHl M JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBUM C HX
(QYHKIMSAMHA M HA3HAYECHUEM;

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUHCKOW MATE€MATHKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUMCKUX MATEMATUKOB U POCCHUHCKON MaTeMaTHYECKOMN IIKOJIBL,
UCIOJB30BAHUE 3THX JOCTIKCHWH B JAPYrMX HayKax, TEXHONOrusx, cepax
3KOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(PpOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, STUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMECHECHUEM JIOCTH)KEHUH HAayKW M JACITEIbHOCTBIO YUYEHOr0, OCO3HAHWE
JIMYHOTO BKJI4/1a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3CTeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLICHUE K MUPY, BKIIOYAs ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PEUICHHNA, PACCYKACHUNH, BOCIPUUMUYNBOCTb
K MaTeMaTHYE€CKUM aCMEKTaM Pa3JInuHbIX BUIOB UCKYCCTBA,

S) pusnueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHMUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
MHTEPECAX 310POBOT0 M 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH W
OTJIbIXa, PEryysipHas Qpu3nveckas akTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENIBHOCTBIO,

6) TPy10BOT0 BOCTIMTAHUSL:

FOTOBHOCTb K TPYAY, OCO3HAHWE IIEHHOCTH TPYIOIIOOUs, HMHTEPEC K
pa3nmauHbIM  cepaM  TPO(PECCHOHAIBHOW  AEATENIHOCTH,  CBSI3aHHBIM €
MAaTEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccu U PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MATeMaTH4ecKoMy  OOpa3oBaHUKD U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a9 MATEMATHUYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIBTYpbl, TIOHHUMAHWUE BIMSHUS
COLIMAIIBHO-3KOHOMHMYECKUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLMAIBHOM
Cpebl, OCO3HAHKE TTI00AIBHOTO XapaKTepa YKOJIOTHYECKUX TPOOIEM, OpUEHTALIHS
HA MPUMEHCHHE MATeMaTHYECKWX 3HAHWWA Jns peuieHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE TOCTYNKOB W OLEHKA HMX BO3MOKHBIX
MOCJIEICTBUN JUIsl OKPY KArOLIEH CPenpl;

8) neHHOCTH HAYYHOTI 0 MO3HAHMS

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOW  MPAKTUKW, MOHMMAaHHE
MaTeEMaTHYECKON HaykH Kak c(epbl YEIOBEUECKOM MACATECIBHOCTH, 3TANOB €&
Pa3BUTUS. M 3HAYAMOCTH JUIS PAa3BUTHS LMBHJIM3ALWHW, OBJIAJICHUE SI3BIKOM
MAaTEMaTHKH M MaTEMATUYECKOW KyJIbTYypOl Kak CpEACTBOM NO3HAHHS MHpA,
TOTOBHOCTb OCYILECTBIIATh NPOECKTHYK) W HCCIECAOBATENBCKYHO JEATEIbHOCTD
WHAWBHAYAJILHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble jjornyeckue aeiicTus:

BBISIBIIAT M XAPAaKTEPHU30BATh CYIICCTBEHHBIE NPU3HAKM MAaTEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTpPEACTICHUS TOHATHI, YCTAHABIMBATH CYLICCTBEHHBIN MPU3HAK KIACCU(UKALUH,
OCHOBaHUs 711 0000UIEHNS U CPABHEHMSI, KPUTEPHH MPOBOJMMOTO aHAIN34,

BOCIIPUHUMATh,  (QOPMYyJIMpOBaTb W  MPeoOpPa3OBBIBATH  CY>KICHUS:
YTBEPAUTENIbHBIE U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIiaratb KPUTCPUH st
BBISABJICHHS 3aKOHOMEPHOCTENA W ITPOTUBOPEUNIA,

JIEJIaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WMHIAYKTUBHBIX YMO3aKJIFOYEHUI, YMO3AKIIFOUECHHI 110 aHAIIOT UM,

MTPOBOJUTE CAMOCTOSTENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPANBaTh aPryMEHTALUIO, TPUBOAUTE MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BBIBOJIBI,

BbIOMpaTh Crnoco0 pelieHuss ydeOHOW 3anauu (CPaBHUBATH HECKOJIBKO
BAPHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBbie uccienoBarebckue aeiicTBusi:

UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUIT WHCTPYMEHT IMO3HAHWUS,
(opMynupoBaTh  BOMPOCH,  (PUKCHPYIOIIKME  MNPOTHBOPEUME,  MPOOJEMY,
YCTAHABJIMBATH UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO MO3HILIAI0, MHEHUE,

NPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMaTHUYECKOTO 00BEKTA, IBJICHUS, TPOLECCA,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTAMH, SIBICHUSMH, TPOLECCAMMU;

CaMOCTOATELHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBECAEHHOTO  HAONIOACHHWS,  WCCIENOBAHUS, OLCHWBATH  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHWIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A& TAKXKE BBIABUIATH
IPEINOJIOKEHUS O €r0 PA3BUTUHU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH AS(PUUIUTEl MTHPOPMALMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U JUIsl PELICHUS 3a/1a4H,

BbIOMpaTh HH(POPMALIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUMOB, AHAJIIM3UPOBATH,
CUCTEMATHU3UPOBATh M MHTEPHOPETUPOBATh MHPOPMALMIO PA3JIAYHBIX BUIOB H
(hopM MpEACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPUUECKH,

OLICHUBATh HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIHPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTb IMOSCHEHUS MO XOAY PELICHUS 3alayd,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pEIIacMOM 3a7auv, BBICKA3bIBaTh HWJIEW, HALECJICHHBIE HA TOMCK
pPELICHUs, COIOCTABIIATE CBOM CYKICHUSA € CYXKACHUAMH JAPYIUX YYaCTHUKOB
auanora, oOHApyXMBaTh PA3JIMYME M CXOACTBO MO3ULMIM, B KOPPEKTHOWH (opme
(OopMyITMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3aa4, SKCIIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMPATh (QopMar BBICTYIUICHUS C YYETOM 3aiad
MPE3CHTALUU U OCOOEHHOCTEH ayIMTOPUH.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBUS



Camoopranu3anusi:

COCTaBJIAITh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO PEUICHHS €
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHHIA ¢ YUETOM HOBOW MH(popMaLun.

CaMOKOHTPOJ/Ib, 3MOIIHOHAJIbHBIN HHTE/LJIEKT:

BIQJICTh  HABBIKAMM  [O3HABATEJIbHOH  peduekcun  Kak  OCO3HAHWs
COBEPIIACMBIX JECHCTBUI U MBICTUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI MpOLEcca M pe3yjbTara PeELICHUs
MaTEMATHYECCKOM 3a1a4H;

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUW 33Ja4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HAlICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3YJIbTAaTA LIETU U YCIOBUSM, OOBICHATH TPAYNHBI
JOCTUKCHHSI WJTM HEAOCTUKECHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/ILHOCTD:

NOHMMATh W HCIOJIB30BaTh MPEUMYLICCTBA KOMAHAHOW M WHIMBUIYaTIbHON
paboTel Mpu peHIcHWM Y4YE€OHBIX 3a4a4, MNOPUHUMATh LENb COBMECTHOM
JEATEIILHOCTH, TUIAHUPOBATh OPraHW3aLMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W Pe3yJbTaT PpadoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFOICH;

Y4acTBOBAaTh B IPyMIoBbIX (opmax paboTsl (00CyxacHHs, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W  WHBIC), BBIMNOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WICHAMW KOMAH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjaacce 0OOydYarOIIMACS MOJYUYUT CIEAYIOLINAEC
MPEAMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM paboyeil mporpaMMbl y4e€OHOTO
Kypca «Anredpa 1 Havajla MaTEMaTHYECKOTO aHATTN3ay .

Yucna v BBIYUCTCHUS:

CBOOOJHO OINEPUPOBATh MOHATHSIMH. PAIMOHAILHOE YHCIIO, OECKOHEYHAas
NEPUOIMYECKast ApoOb, TPOLEHTHI, HWPPALMOHAJIBHOE YWCI0, MHOMXECTBA
PAUMOHAIBHBIX U ACHCTBUTEIIBHBIX YUCEN, MOAYJIb NEHCTBUTEIILHOTO YUCIIA,

NPUMEHATH JApOOM M TPOUEHTHI Uil PEUICHHS NPUKIAJAHBIX 3aJa4 W3
Pa3IMYHBIX OTPACIIENA 3HAHUN U PEATBHON KU3HU,

MPUMEHSTH MPUONMKEHHBIC BHIUMCICHUS, TPABUJIa OKPYTIJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTara BEIYNUCIICHUI,



CBOOOJHO OMNEPUPOBATH TMOHATUEM. CTEMNEHb C LEJbIM OKAa3aTeyeM,
MCIOJIB30BaTh MOAXOAAINY0 (POPMY 3aMUCH JEHCTBUTENBHBIX YMCEN Sl PEMICHUS
MMPAKTUYECKUX 3a1a4 U IIPEICTABICHNAS JaHHBIX,

CBOOOJHO OMEPUPOBATH MOHATUEM: APUPMETHUECKUH KOPEHb HATYyPaIbHOMN
CTEIICHHU,

CBOOOHO OMEPUPOBATH MOHATUEM: CTENECHD C PALMOHAIBHBIM MTOKA3aTENEM;

CBOOOJHO ONEPUPOBATh MOHATHUSAMH. JIOTApU(PM YKCIA, JCCATHYHBIE U
HATYpPaJIbHBIE JTIOTAPU(PMBIL,

CBOOOJHO ONEPUPOBATH MOHSTHUSMHU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTECHC
YHCJIOBOT'O apryMeEHTa,

OIIEPUPOBATEH MOHATUAMU. APKCUHYC, aPKKOCUHYC W apPKTAHI'€HC YHUCIIOBOIO
apryMeHra.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO OINMEPUPOBATh MOHATHUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTRBO,
PAaBHOCHUJILHBIEC YPABHEHNS U YPABHEHUSA-CIICICTBHS, PABHOCUIILHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOMBl PEIICHUS PALMOHAIBHBIX W JIPOOHO-
panvoOHANBHBIX YPAaBHEHHWHA, NOPUMEHATH METOJ WHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB,

CBOOOJTHO OMEPUPOBATH MOHATUSMH. MHOTOYIEH OT OJHOH MEPEMEHHOM,
MHOTOYJIEH € MLedbiMH  KO3((PUUMEHTAMU, KOPHA MHOTOYICHA, NPUMEHSTH
JEJIEHUE MHOTOYIEHA HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS pELLICHU 3a1aY;

CBOOOJHO OMNEPUPOBATh MOHSATUSMHU. CHCTEMA JIMHEHHBIX YpPaBHEHWH,
MaTpuLa, ONPEAEIUTENh MATPULbl 2 X 2 W €ro TEOMETPUYECKHAA CMBICII,
MCITOJIb30BATh CBOMCTBA ONMPEAECNUTEN 2 X 2 JUIs BBIYMCIICHHMS €0 3HAYCHUS,
IPUMEHATE ONPEACIIATENA Ul PELICHUS CHUCTEMbI JIMHEHHBIX YpPaBHEHWH,
MOJIEJIAPOBATh PEAJIBHBIE CUTYAIlUH C TIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN,
HCCIIENOBATH IMOCTPOCHHBIE MOJEIA C TMOMOIIBK) MATPULl U OIPEACIIUTEIIEH,
WHTEPIPETUPOBATH MMOIYYEHHBIA PE3ybTar,

UCMOJb30BaTh CBOMCTBA JEHCTBUI € KOpHSAMH JUIsl TPeoOpa3oBaHUs
BBIPOKCHU,

BBITIOJTHATH MPE0OPa30BaHUS YACIOBBIX BBIPAKECHUN, COAEPKAILMX CTEIICHHA C
PAlMOHAIBEHBIM ITOKA3aTEIEM;

UCIOJIb30BaTh CBOICTBa aorapumMoB ISt npeoOpazoBaHus
Jorapu(pMUUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE U
Jorapu(pmMHUECKUE YPABHEHUS, HAXOAUTh X PELICHHSI C MOMOIIBIO PABHOCHIIbHBIX
[IEPEXOI0B UITA OCYILECTBIISAS IPOBEPKY KOPHEH,



OPUMEHATh OCHOBHBIE TPUTOHOMETPHUYECKUE (HOPMYJIbI TSl MPeoOPa30OBaHMUS
TPUTOHOMETPUYECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH TMOHITHEM: TPHUTOHOMETPUUYECKOE YPaBHEHUE,
OPUMEHATh  HEOOXOauMble  (OPMYJIbI  JUIsl  PELICHUS  OCHOBHBIX  THITOB
TPUTOHOMETPUYECKUX YPABHEHMIA,

MOJICTTUPOBATh pEAIbHbIE CUTyalMd Ha S3bIKE anreOphl, COCTABJIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCIOBHKO 33Ja4d, WCCIENA0BATh
NOCTPOCHHBIE MOJEIIM C UCITOJIb30BAHUEM arnapara ajreopsl.

DOYyHKIHH ¥ rpaduKH:

CBOOOHO OMEPUPOBATh MOHATHIMHA: (PYHKLHS, CIOCOOBI 3a1aHust (PyHKIMH,
B3aMMHO OOparHbele (QYHKIUM, KOMOO3UUMS (PyHKUmA, rpapuk QyHKUHH,
BBITIOJTHATH 3JIEMEHTAPHBIE MTPE0OPa30BaHus IpapuKoB PyHKLHAI;

CBOOOJHO OMEPUPOBATh MOHATUSAMHU:. O0JACTh ONPEIACICHHUS W MHOKECTBO
3HAUEHUI PYHKIMH, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO OINMEpPUPOBATh MOHATHSAMH. YETHBIE M HEYETHBIC (PYHKIIMH,
NepUOANYECKAC (PYHKIIMM, MPOMEKYTKM MOHOTOHHOCTH (DYHKLIMW, MAKCUMYMBI U
MUHUMYMBI (PyHKIMU, HauOONbIIEe W HAUMEHbINEE 3HAYeHUE (YHKOUU Ha
IPOMEKYTKE;

CBOOOJHO OMEPUPOBATH MOHATUSAMU. CTENEHHAs (PYHKLIHS C HATyPAIbHBIM U
LENIBIM OKa3aTeneM, rpaQuk CTECNEHHOW (YHKIMM C HATYPAIbHBIM W LEIBIM
nokasareynemM, rpaguk KOpHs N-0il CTENeHM Kak (PyHKUHMM OOpPAaTHOW CTEMEHU C
HATYPAJIbHBIM MMOKA3aTENEM;

ONECPUPOBATh TOHATUSMU. JIMHEHHAS, KBAJApPaTUYHAs W JPOOHO-JTHMHEHHAs
()YHKLMH, BBITOJIHATE 3JIEMEHTAPHOE UCCIIETIOBAHUE U TOCTPOCHUE UX TPAPUKOB,;

CBOOOJHO ONEPUPOBATh MOHATHAMM. IMOKa3areiabHas W Jorapupmuyeckas
(YHKIMH, WX CBOWCTBA WM TrpaduKH, HMCIOJIB30BaTh WX TPaQUKH ISl PELICHHS
YPaBHEHHI,

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU. TPUTOHOMETPUYECKAs OKPY>KHOCTB,
OIpeACTIEHNE TPUTOHOMETPUUECKHUX (DYHKIMI YACIOBOTO apryMEHTa,

UCIOJIb30BaTh rpaguku (QYHKOMA 719 WCCIIEIOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIEHUM 33]a4 U3 JPYIMX YUYEOHBIX MPEAMETOB M PEabHOM
YKU3HU, BBIPAKATh (POPMYJIAMHA 3aBUCUIMOCTH MEXKITY BETMUMHAMM,

Havana maremMaTH4eckoro anajansa:

CBOOOJHO OMNEPUPOBATH MOHATHIMH: apUPMETHUECKAT M TEOMETPHYECKAs
nporpeccusi, 0ECKOHEUHO yOBIBAKOIIAS FT€OMETPUYECKAs MPOTPECCHS], JIMHEHHBINA 1
AKCIMOHEHIMATIBHBIA pOCT, (POpPMYJIa CIOXKHBIX MPOLEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE,

UCIOJb30BaTh MPOrPECCUU AJII PELICHUS PEATbHBIX 3a1a4 MPUKIIATHOTO
Xapakrepa;



CBOOOHO ONEPUPOBATH MOHIATHIMH: MOCIEA0BATENLHOCTb, CIOCOOBI 3a1aHus
[TOCJIEAOBATEIBHOCTENH, MOHOTOHHBIE W OrPAaHWYEHHBIE I1OCIEA0BATEIBHOCTH,
[IOHUMATh OCHOBBI 3apPOXKAEHHs MAaTeMarTM4yecKoro aHajau3a Kak aHajmsa
OCCKOHEYHO MAaJIbIX;

CBOOOJHO OMEPUPOBATh TMOHATHUSMHU. HEMPEPBIBHBIE (PYHKIHMHA, TOYKH
paspbiBa rpaduka pyHKIMK, aCUMITOTHI Tpaduka QyHKINN;

CBOOOJHO ONMEPUPOBATh MOHATUEM: (YHKIMS, HEMPEPBIBHAS Ha OTPE3KE,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIWI 7Sl pELICHMS 3a/1a4,;

CBOOOJHO ONEPUPOBATh MOHATUSMHU. TEPBAs W BTOPas MPOU3BOJHBIC
(yHKIMH, KacaTenbHasl K rpaguKy QyHKINW,

BBIYUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIECHHS, YACTHOIO U KOMIIO3ULIAHA
IBYX (DYHKIMi, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA,

UCIOJb30BaTh TEOMETPUUYCCKHI W (PU3MYECKHMIA CMBICT MPOWU3BOJHON AJIs
perenus 3anauy.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OMEPUPOBATh  MOHATHUSIMU.  MHOKECTBO, OMNEpaluu  Hax
MHOXKECTBAMMU;

UCIIOIB30BaTh TEOPETUKO-MHOXKECTBEHHBIH arapar Ui OMUCAHUs PealbHbIX
IPOLECCOB U SIBJIEHUH, MPU PELICHAN 33144 U3 IPYTUX YUYCOHBIX MPEAMETOB;

CBOOOJHO OMEPUPOBATH TMOHATHUSIMU. OMNPEACICHUE, TEOPEMA, YpPaBHEHHE-
CJICICTBUE, CBOMCTBO MAaTEMaTHYECKOr0 0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIBHBIE
VPaBHEHUS W HEPABEHCTBA.

K koHiy oOyuenus B 11 kjaacce 0OOydYarOIIMKACS MOJYUYUT CIEAYIOLINAEC
OPEIMETHBIE PE3YJIbTaThl IO OTACHBHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajla MaTEMaTHYECKOTO aHATTN3ay .

Yucs1a 1 BBIYHCICHHS:

CBOOOJHO OMEpPUPOBATh TMMOHSATHUSIMU. HATYPAJIBHOE W LENOE YHUCIIO,
MHOXKECTBA HATYPAIBHBIX M LEJBIX YUCEN, UCIOIB30BATh MPU3HAKH JETUMOCTH
uensix yncen, HOJ u HOK HarypasibHBIX uncen 1uis pelieHus 3a1a4, TPUMEHSATh
anroput™ EBKuaa;

CBOOOJHO ONEPUPOBATh IMOHATHEM OCTAaTKa MO MOAYJK), 3alKChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX NTO3ALIMOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJHO ONMEPUPOBATh MOHATHAMM. KOMIUIEKCHOE YHCJIO W MHOKECTBO
KOMIUICKCHBIX YHMCEJl, MPEACTABIIATH KOMIUICKCHBIE YMCIa B IreOpanvyeckol u
TPUTOHOMETPHYECKOH (POpPME, BBIMOJIHATE ApU(PMETHUECCKUE ONEPAN C HUMU U
n300paXkaTh HA KOOPAMHATHOHN MIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:



CBOOOJHO ONEPUPOBATH MOHATUSAMHU. HWPPALMOHAIBHBIE, TOKA3aTEIIbHBIE U
Jorapu(pMUUECKNE HEPABEHCTBA, HAXOAUTh WX PEIIEHUS €  MOMOIIBIO
PaBHOCUIIBHBIX MIEPEXOJIOB;

OCYIIECTBIATE OTOOP KOPHEH TNpPH PEHICHHM TPUTOHOMETPHUYECKOTO
VPaBHEHMUS;

CBOOOJHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOauMble  (OPMYJIbI  JUIsl  PELICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMM: CHCTEMA U COBOKYITHOCTh YPABHCHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTDH PELICHUS
CUCTEMBI U COBOKYITHOCTEN pALMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEbHBIX U
Jorapu(pMUUECKUX YPABHEHH N HEPABEHCTB;

pewarb panoHaIbHEIE, UppanoHalIbHBIE, [TOKa3aTEIbHBIE,
Jorapu(pMUUECKUEe W TPUTOHOMETPHUYECKME YPAaBHEHUST M HEPABEHCTBA,
coJiepyKale MOLYJIM U apameTpsl,

OPUMEHATH TpauUeCKUE METOMBI JUIsl PEICHUST YPABHEHHUI U HEPABEHCTB, a
TAKKE 3a/1a4 ¢ TapaMeTpaMy;

MOJICTTUPOBATh pealbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH
BBIPOKEHUS, YPABHEHHWs, HEPABEHCTBA W HMX CHUCTEMBI MO YCIOBHIO 3a1a4d,
UCCIICIOBATh TMOCTPOCHHBIE MOJCIM C HKCIOJIB30BAHMEM anmapara ajarcOpsl,
WHTEPIPETUPOBATH IMOJTYYEHHBIN pe3yIbTar.

DOYyHKUHUH ¥ rpaduKH:

CTpOUTHh TpaduKH KOMNO3MLIMKA (YHKIUI C TOMOIIBI0 3JIEMEHTAPHOTO
WCCJICIOBAHMS M CBOMCTB KOMITO3ULIMU JABYX (DYHKIIMIA,

CTPOUTh TEOMETPUYECKHE 00pa3bl YPAaBHEHW W  HEPABEHCTB  Ha
KOOPAUHATHOM TIOCKOCTH,

CBOOOJHO ONEPUPOBATH MOHATUSAMHU. TpapUKH  TPUTOHOMETPHUYECKHUX
ININIVIZ

OPUMEHATh (QYHKUUM JII MOJCIIMPOBAHMS M WCCIICIOBAHHWS PEATbHBIX
IIPOLIECCOB.

Havana MaTeMaTH4eCcKoro anajamsa:

MCIOJIb30BaTh MPOU3BOJHYIO [UIsl UCCIIEIOBaHKUS (PYHKIIMM HA MOHOTOHHOCTD
U BKCTPEMYMBI,

HAXOAWTh HAMOOJIbIIEE U HAMMEHBIIEE 3HAUYCHUST (PYHKIIMH HEMPEPBIBHON Ha
OTPE3KE;

WCIIONB30BaTh MPOU3BOAHYIO ULl HAXOXKACHUS HAWIY4IIEro pELIEHUsS B
NPUKIIAJHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMUYECKUX, 3ajayax, Ui
ONPEACTIEHUS] CKOPOCTH M YCKOPEHUs MPOLECCa, 3aJaHHOTO (opMyliol wim
rpadukom;



CBOOOJHO OMNEPUPOBATH TMOHATUSAMHU. TEPBOOOPA3HAs, ONPEACTEHHBIN
WHTETPAJl, HAXOJWUTh MEPBOOOPA3HBIC HIIEMECHTAPHBIX (PYHKUMHA W BBIYHCIATH
uHTerpai no gpopmyne Herorona-JIeliOHuna;

HAXOAWTh MJIOMWAAH TUIOCKUX QUTYDP U OOBEMBI TEN ¢ TOMOLIBE) HHTETPANIA,;

UMETh MPEIACTABICHUE O MAaTEMAaTHMYeCKOM MOJCIMPOBAHUM HA TMPUMEPE
cocrapneHus M PepeHuaNIbHbIX YPaBHEHNUH,

pelaTh NPHUKIAIHBIE 337a4d, B TOM YHCIE COLMAIBHO-3KOHOMUYECKOTO W
(pU3NUECKOro XapakTepa, CpeACTBAMU MATEMATHUYECKOTO aHATTU3A.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
pecypchbl
MHO:XeCTBO IeMCTBUTEILHBIX YHCEI. bubnnoteka LIOK
| Mmuorounensl. PanioHanbHble ypaBHEHUS U 24 https://m.edsoo.ru
HepaBeHCTBAa. CUCTEMBI JIMHEWHBIX
YpPaBHEHUI
) Oyukunn u rpaduxu. CteneHHast GYHKIHS C 12 bub/moteka LIOK
LEJTBIM IOKA3aTeNeM https://m.edsoo.ru
3 Apudmerudeckuii KOpeHb N-0if CTENEHH. s bub/moteka LIOK
HppaunonanbHble ypaBHEHUS https://m.edsoo.ru
4 IMoxasarenbHas Gynkuus. [TokasaTenbHbIe 10 Bubnuotexa LIOK
ypaBHeHHs https://m.edsoo.ru
s Jlorapupmuueckast QyHKIUsL. 18 Bubnuotexa LIOK
Jlorapudmuueckue ypaBHeHHUsI https://m.edsoo.ru
6 TpUroHOMETPHYECKHIE BLIPAKEHHS U - bub/moteka LIOK
ypaBHeHHs https://m.edsoo.ru
bubaunoTeka LIOK
7 ITocnenoBaTeIbHOCTH U MPOrPECCUU 10 https://m.edsoo.ru
8 HenpepsiBubie pynkunu. [IponssogHas 20 BubnnoTeka LIOK
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[TosTOpeHue, 0b600IIeHNHEe, CHCTeMATH3ALIHS
3HAHMI

bubaunoTeka LIOK
https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB U TeM (uudpossbie)
n/n NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
pecypchbl
. Hccnenosanne QYHKIHUIA ¢ TOMOIIBIO - Bubnuotexa LIOK
MPOH3BOHO https://m.edsoo.ru
bubaunoTeka LIOK
2 HepBOO6pa3Ha;[ u I/IHTel"pa.]'I 12 https://m‘edsoo‘ru
3 I'paduku TpUrOHOMETPUUECKUX (DYHKIIHI. 14 bubsnotexa LIOK
TpuroHomerpuyeckue HepaBeHCTBA https://m.edsoo.ru
4 HppaunoHnanbHble, MOKa3aTeIbHbIE U iy bubnnotexa LIOK
JorapupMIIecKue HePaBEHCTBA https://m.edsoo.ru
bubaunoTeka LIOK
5 KOMHJ’IGKCHbIe qUucia 10 https//medsooru
bubaunoTeka LIOK
6 HarypaneHbie u nenblie ynucia 10 https://m.edsoo.ru
CucreMbl paliMOHaIbHBIX, UPPALIMOHAIBHBIX Bubnunoteka LIOK
7 MOKA3aTeJIbHbIX U JIOrapuPpMHUECKUX 12 https://m.edsoo.ru
YpaBHEHUM
bubaunoTeka LIOK
8 3anauu ¢ napameTpamu 16 https://m.edsoo.ru
9 [TosTOpeHue, 0O600IIeHHEe, CHCTeMATHU3ALIHS 16 Bubnnoteka LIOK
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