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HHOACHUTEJIBHAA 3AIINCKA

VYuebublii Kypc «Anredpa W Hayajla MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM M3 HauOojee
3HaYMMbIX B IIpOrpamMMe CpegHero ooOmero o0pa3oBaHMs, IOCKOIbKY, C OAHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAJIbHYIO 0a3y JUIS M3YYEHHUS! BCEX €CTECTBEHHO-HAYyYHBIX KYPCOB, a C IPYTOii
CTOPOHBI, (POPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIUICHHE O0yJaroluXcsl Ha YPOBHE, HEOOXO0AUMOM
U1 OCBOEHHSI HH(POPMATHKH, OOIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M IPYTHX AMCUUIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca oOydarolluecsl OBJIa/IeBAalOT YHHMBEPCAIbHBIM S3BIKOM COBPEMEHHOH HayKH,
KOTOpast GOpMyJIHPYET CBOU AOCTHIKEHHS B MaTeMaTH4eCKO# (popme.

VY4ebHblil Kypc anreOpbl ¥ Haual MaTEeMAaTHYECKOI0 aHaJIM3a 3aKJIa/IbIBA€T OCHOBY Ul YCIEIIHOIO
OBNIAJICHUSI 3aKOHAaMU (PHU3MKH, XUMHUHU, OHOJOTHUH, TOHMMAHUS OCHOBHBIX TEHACHIHUH pa3BUTHA
SKOHOMHMKM M OOILECTBEHHOM JKM3HHU, IO3BOJIAET OPHEHTUPOBATbCS B COBPEMEHHBIX LHU(MPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh HMX IS JajbHEWIIero oOpa3oBaHUS U B
NIOBCEJTHEBHON JkuM3HU. B TO ke Bpems oBiazeHue aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU
KOHCTPYKLHUSAMHU anreOpbl 1 MaTeMaTH4YeCKOro aHajli3a pa3BUBACT YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTHMHHOCTbH, [JOKa3blBaTh YTBEP)KJIEHHS C IOMOIIbIO HHAYKIMM UM paccyXIaTb
JeTyKTHUBHO, UCIIOJIB30BaTh 0000IIEHNE M KOHKPETU3ALUIO, a0CTparupoBaHUe U aHAJIOTUIO, (OPMUPYET
KpPEaTHBHOE U KPUTUUYECKOE MBILIUIEHHE.

B xone usyuenus yuebHoro kypca «Anredpa U Hauyajga MaTEMaTUYECKOIO aHaIM3a» 00yJarolyecs
IIOJTy4YarOT HOBBIM OMNBIT PeLIeHUs MPUKIIAJHBIX 33[a4, CAMOCTOSITEIbHOIO MMOCTPOECHUSI MaTEMATHYECKUX
MOJIeJIell peANbHBIX CHUTYyallud, WHTEPIPETAlMH TOJYYECHHBIX PEIICHHH, 3HAKOMSTCS C MpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKe U UCKYCCTBE, C BBIIAIOIIMMUCST MaTeMaTHYECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

VYuebHblil Kypc o0aaeT 3HaUYUTEIbHBIM BOCIIUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanusyercs
Kak dYepe3 yd4eOHbBII MaTepuall, crocoOCTBYOMUI (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U
yepe3 crneunuky ydeOHON AeATeNbHOCTH, TpeOyromeil MpoIoKUTENbHOM KOHIEHTpallui BHUMAHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTar.

B ochoBe wMmeroauku oOyueHHs anrebpe W HayajgaM MaTeMaTU4YecKOro aHaiaMu3a JIeKUT
JesITeTbHOCTHBIN MPUHIUT 00y4eHUSI.

B crpykrype yuebHOro kypca «Anredpa M Hayajla MaTEeMAaTUYECKOTO aHAJIM3a» BBIJICIICHBI
CIIEYIOIIHE COJEPKATEIbHO-METOANUECKe JTUHUM: «Hucna u BeluMCIeHUus», «DyHKUUN U TpaQUuKu»,
«YpaBHEHUs M HepaBeHCTBa», «Hauama maTemarmueckoro ananausza», «MHOXecTBa U JOrHka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKUE JIMHUU U3Yy4YaloTCsd Ha MPOTSHDKEHHWM JBYX JieT oOydeHus Ha
YPOBHE CpeHero oouiero oopa3oBaHus, €CTECTBEHHO JOMOJHAS JPYTr Apyra U MOCTENEHHO HACHIIIAsCh
HOBBIMH TEeMaMH W pasfenamu. JlaHHBIH y4eOHBI Kypc SIBISETCS HWHTETPATHBHBIM, ITOCKOJBKY
o0benuHseT B cebe coJiepKaHWe HECKONbKMX MaTeMaTW4YeCcKMX JUCHMIUIMH, TaKMX Kak ajireopa,
TPUTOHOMETPHSI, MATEMaTHUECKUN aHa M3, TEOPHs MHOXKECTB, MaTeMaTHYecKasl JIoThuka u japyrue. [lo
Mepe TOro Kak oOydaromuecs OBJa/IeBalOT BCE OoJiee MIMPOKUM MaTEeMAaTHYECKMM amlmapaToM, Y HHUX
MOCNIEZI0BATENbHO (OPMUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyI0 MOJEIb
peanbHON CHTYyalluu, MPUMEHATh 3HAHUS, MOJIyYEHHBIE MPH HW3YYEHUH Y4eOHOTO Kypca, JJs pelieHus
CaMOCTOSITENILHO c(POPMYITUPOBAHHON MaTeMaTUUYECKON 3aJ]aui, a 3aTeM UHTEPIPETUPOBATH CBOI OTBET.

ConepxxaTtenbHo-MeToAMYeCcKas JHHUA «Uuciaa M BBIYMCIEHHs» 3aBeplaeT (HOpMUpOBaHHE
HABbIKOB HCIIOJIb30BAHMSI JEMCTBUTEIBHBIX YUCEI, KOTOpOe ObLIO HaYyaTo Ha YPOBHE OCHOBHOTO OOILEr0O
obpazoBanus. Ha ypoBHe cpennero obuiero o0pa3oBaHusi 0co60e BHUMaHHUE yJenseTcs: (POpMUPOBAHHIO
HABBIKOB PAIMOHATHHBIX BBIUYUCICHHUH, BKIIIOYAIOIINX B CE€0s MCIIOIB30BAHHE PA3IMYHBIX (DOPM 3alucH
quciaa, yMEHHUE JeNaTh IMPHUKHUJIKY, BBINOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OICHWBATh YHUCIIOBBIE
BBIpaXXEHHUS, paboTaTh C MaTeMAaTHUYECKMMH KOHCTAHTaMH. 3HaKOMble OOYy4YaroUIMMCS MHOKECTBa
HATYpaJbHBIX, II€NBbIX, PALMOHATIBHBIX U JEHCTBUTENBHBIX YHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4uCel. B  KaxaoM M3 3THX MHOXECTB pPACCMAaTPUBAIOTCS CBONCTBEHHBIE €My
cneunuyeckrue 3a1a4 ¥ ONepaliu: JeJICHNUEe HaIello, ONIEPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIEIIBIX
qucen, ocoOble CBOMCTBA PAlMOHAIBHBIX M HPPAllMOHAIBHBIX YHCEN, apu(METHUECKHE OIepaluy, a
TaK)K€ H3BJICUEHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX uucen. brmaromaps



IIOCJIEZI0BATEILHOMY PACIIMPEHUIO Kpyra HCIOJb3YEMBIX YHCENl U 3HAKOMCTBY C BO3MOYKHOCTSIMM MX
MIPUMEHEHHUSI 1S PeLICHUs] pa3InYHbIX 3a7a4 GOpMHUpYETCs MPEACTaBICHUE O IUHCTBE MAaTEMATUKH KaK
HayKd U e€ poJM B MOCTPOCHHM MOJIENEH pPEalbHOTO MHpa, IIMPOKO MCIONB3YIOTCA 0000IIeHNne |
KOHKpETH3aLus.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs] HA MPOTSHKEHUM BCero OOydeHHsI Ha ypOBHE
cpenHero oodiero oopazoBaHus, MOCKOJIBKY B KaKIoM paszeie [IporpaMMbl mperycMOTpEeHO pelleHne
COOTBETCTBYIOIIUX 3a/ad. B pe3ynbrare oOyuaroluecs: OBIaJEBalOT Pa3IMYHBIMA METOAAMM PELEHUS
paloOHaJIbHBIX, HMPPAMOHANbHBIX, I1OKA3aTEeNbHBIX, JOrapuOMUYECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXKe 3ajad, cojepkamux napaMmerpbl. lloaydeHHble yMeHUs
IIMPOKO HCIONB3YIOTCS TPU HMCCIEAOBAHUU (YHKIUN C TMOMOILIBIO IMPOU3BOAHOMN, MPH pelICHUU
MPUKIAJAHBIX 33734 M 33Ja4 Ha HAaXO0XJIEHHE HAaUOOJBIINX ¥ HAUMEHbIINX 3HaueHWH (QyHkimu. JlaHHas
coJiepKaTeNibHas JIMHUS BKIOYaeT B cels Takke (OpPMUPOBAHME YMEHUU BBINNOJNHATH PAacyEThl IO
bopmynamM, mpeoOpa3oBaHusl PaLMOHATIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUYECKHX BBIpAXKEHUH, a
TaK)K€ BBIpAXKEHUI, coaepkKallux crerneHu u sorapudmel. brarogaps u3ydeHUIo anredpandyeckoro
MaTepuajia TPOMCXOTUT JaJbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuatromuxcsi, GOPMUPYIOTCS HaBBIKU JIEAYKTUBHBIX PACCYKIEHUH, paOOThI C CHMBOJIBHBIMU (hOpMaMU,
IIpe/ICTaBICHMS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJIE paBEHCTB U HEpaBEHCTB. Anre0Opa npezjiaraet
3¢ (deKTUBHBIE MHCTPYMEHTHI JJI PELICHHUS MPAKTUYECKHX M eCTECTBEHHO-HAyYHBIX 3aad, HArJIHO
JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKa HAYKU.

CopepxarenbHo-MeTOoAUYEeCKasT MTUHUSA «DYHKIMH U TpadUKU» TECHO MEperieTaeTcsl ¢ JPYTUMHU
JUHUAMH Y4e€0HOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 337a€T IOCJIEI0BAaTEIbHOCTh HU3YUYEHUS
Matepuana. lV3ydeHHe CTENeHHOH, MOKa3aTelnbHOW, JOrapu(MHUUECKOd U TPUTOHOMETPUUYECKUX
(GyHKIMH, UX CBOWCTB M rpa)MKOB, UCTIONBb30BaHUE (DYHKIUH Ul peIIeHHs 3a/1a4 U3 IPYTUX YIeOHBIX
MPEAMETOB U PEalbHOM JKU3HU TECHO CBSI3aHO KAaK C MAaT€MAaTUYECKUM aHAJIM30M, TaK U C PElICHUEM
ypaBHeHHI 1 HepaBeHCTB. [Ipu 3ToM OosbIioe BHUMaHKE yaenseTcs (OpMUPOBAHUIO YMEHUS BBIPAXKaTh
dbopMylnaMy 3aBUCHUMOCTH MEXAY pPa3IUYHBIMU BEIWYMHAMH, HCCIEIOBaTh MONy4YeHHbIe (DyHKIUU,
CTpouTh uX Tpaduku. Marepuan 5TOH COAEpKATEIHHOW JIMHUM HAIlEeIeH Ha pa3BUTHE YMEHUU U
HABBIKOB, TO3BOJIAIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BENUYMHAMH B pa3idudHoOll (opme:
aHAJIMTUYECKOU, rpaduueckoil u cioBecHOU. Ero usyuenme cnocoO6CTByeT pa3BUTHIO aITOPUTMHUUECKOTO
MBILUIEHUS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHIO aHAIOTHH.

CopepxarenbHast JauHMS «Hawama MaremMaTH4ecKoro aHajau3a» IO3BOJSIET CYLIECTBEHHO
pacIupuTh KPyr KaKk MaTeMaTHYeCKHX, TaK M MPHUKJIAIHBIX 33/1a4, JOCTYIMHBIX 00y4JarOIMMCs, TaK KaK y
HUX TOSIBIISIETCSI BO3MOXKHOCTb CTPOUTH T'paUKU CIOXKHBIX (YHKIMM, ONpenenarTh X HauOoJbUINe U
HauMEHBIIINE 3HAYCHUs, BBIYUCIATH IUIOMaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHasg colep)kaTesnbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH  I[TOCTPOCHHUS
MaTEMaTHYECKUX MOJENEH pEaJbHbIX CHUTyallMii, IO3BOJIIET HAXOAUTh HAaWJIydlllee pEUIcHHE B
NPUKJIAJHBIX, B TOM YHCIE COIMAJIbHO-DKOHOMHUYECKHX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHajiM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOro, (HOPMaIbHO-JTOTMYECKOTO U
KpEaTUBHOTO MBIIIJIEHUS, (GOPMHUPOBAHUIO YMEHUHN pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaT€MaTHUKHU B
HayKe, TeXHUKe U HcKyccTBe. O0yyaromuecs: y3HaloT O BBLIAIOLINXCS pe3yiibTaTax, MOJyUYeHHBIX B XOe
pa3BUTHS MaTEMaTHKHU Kak HayKH, U 00 UX aBTOpax.

ConepxaTtenbHo-MeToAnYeCcKas JUHUSA «MHOXeCTBa M JIOTMKa» BKIIOYAET B ce0sl 3JIEMEHTHI
TEOpUH MHOKECTB UM MaTeMaTU4YeCKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHbIE IpEICTaBICHUS
MPOHU3BIBAIOT BECh KypC MIKOJIBLHOM MaTeMaTHKHA W MpeAsiaraloT Hauboliee YHUBEPCAIBHBIM S3BIK,
O00BEIMHSIOMINN BCE pa3ziesibl MaTEMaTHKU U €€ MPHIIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTU4YeCKue
JUCLUIUIMHBL U UX TPUJIOKEHUS B eluHoe 1enoe. [1oaToMy BakHO JaTh BO3MOXKHOCTh OOydaromieMycs
MMOHUMAaTh TEOPETHUKO-MHO)KECTBEHHBIM $3bIK COBPEMEHHOW MAaTeMaTWKH U HCIOJIb30BaTh €ro Jyis
BBIPQXKEHHUSI CBOMX MbICIEH. /[pyruM BakHbIM NMPU3HAKOM MATEMATUKW KaK HAyKH CIEIyeT MpHU3HATh
CBONCTBEHHYIO €l CTpOrocTh OOOCHOBAaHWUW W CJICJIOBAHHME OMNPENCIEHHBIM IpaBHJIaM TOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTaMH MAaTEMaTUYECKOM JIOTUKHA CIIOCOOCTBYET —pPa3BUTHIO
JIOTUYECKOTO MBIIUIEHUSI O00y4YaloluXxcsi, MO3BOJSET UM CTPOUTh CBOM pACCYXJCHHUS HAa OCHOBE
JIOTUYECKUX MPaBWII, GOPMUPYET HABBIKH KPUTUICCKOTO MBIIILIICHUS.



B yueOHOM Kkypce «Anrebpa ¥ Hadala MaTEMAaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIIMPOBAHMS, KOTOpPhIE TPHU3BAaHBI CIIOCOOCTBOBATh (HOPMUPOBAHHIO HABBHIKOB
MTOCTPOCHUS MOJICNIeH PeabHBIX CUTYAIUH, HCCIEAOBAaHUS STUX MOJEIIEH C TIOMOIIBIO anmapaTa anreopsl
Y MaTeMaTU4YeCKOro aHaju3a, MHTEPIPETAINU MOJYYCHHBIX PE3y/bTaToB. Takue 3aJaHusl BIUICTCHBI B
KOKIBIA M3 pa3lielioB MPOTpaMMbI, TIOCKOJIBKY BECh MaTepuan yd4eOHOro Kypca IHUPOKO HCIOIb3YeTCs
JUIL peIlleHHs] TPUKIAAHBIX 3amad. [Ipu pemieHuu peajbHBIX MPAKTHYECKUX 3a1ad 00yJaroIIuecs
Pa3BHBAIOT HAOJIIOIATEIHPHOCTh, YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIH30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh MpodiieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHIO HABBIKOB
pelIeHUs MPUKIIAJIHBIX 3a/1a4 OPTaHU3YyeTCs B MPOIIECCe U3YUICHUS BCEX TeM yueOHOro Kypca «Anredpa u
Hayvaja MaTeMaTHYECKOTO aHAIIN3ay.

Ha u3ydenue yueOHOTO Kypca «Aurebpa M Hadansa MaTeMaTHYEeCKOTO aHAIM3a» OTBOAUTCSA 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonansupie unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApOOU, TMPOLEHThl, OECKOHEUHBIE
nepuonuveckue Apobu. Ilpumenenue apoOGeil W MPOIEHTOB /Jsl PEHICHUS NPUKIAAHBIX 33434 W3
Pa3IMYHBIX OTpACEl 3HAHUHI U peabHOMN )KU3HU.

JleiicTBUTENBHBIC YKCIIA. PalimoHa bHBIC M HPPAIIMOHATBHBIC YHCIa. APpHPMETHICSCKHUE OTICPAITUH C
JNEHUCTBUTENBPHBIMA YHCIaMU. MoOIynab JAEWCTBUTEIBLHOTO 4YHCla W ero cpoicTBa. [IpubmmxEéHHbie
BBIYMCIICHMS], IPABWIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ylbTaTa BEIYACICHUN.

Crenens ¢ nenbiM nokasareneMm. bunom Herotona. Mcnonp3oBanue moaxosiiein Gopmbl 3amucu
JEHCTBUTEIIBHBIX YMCEN IS PEIICHHS IPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHOW CTETICHH U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeIeM U €€ CBOWCTBA, CTENIEHD C IEWCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm ymncna. CBoiicTBa norapudma. JlecaTuuHbIe U HATypaJIbHBIE TOTAPHU(PMBIL.

CuHyCc, KOCHHYC, TaHI€HC, KOTaHT€HC YHCJOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC H
ApKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHU U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHBIE METOJBI pEIIeHUs IeNbIX MU APOOHO-pallMOHANBHBIX YPaBHEHHWH W HEPaBEHCTB.
MHoOrowieHsl OT OJHON NEPEMEHHON. [[eleHrne MHOTOYIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema be3y.
Muorounensl ¢ nensiMu kodhdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKANX CTENEHH U KOPHH.

Uppaumnonanbubie ypaBHeHHsl. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATIBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3ATEIbHBIX YPABHEHU.

[Ipeobpa3oBaHue BbIpaKEHHH, COIEpPIKALTUX JToTapru(MBbI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METObI PELICHUS JIOTApU(PMUIECKIX YPAaBHEHUH.

OcHoBHBIE TpUroHOMeTpuueckue Gpopmyssl. [IpeodpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHHI.
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHM.

PemeHne cucreM IMHEHHBIX ypaBHEHUM. Marpuma CHUCTEMBI JIMHEHHBIX  YpPaBHEHUM.
Onpenenurens MaTpuilbl 2X2, €ro reOMETPUYECKUN CMBICT M CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS,
MIPUMEHEHUE ONPEACIIUTENS ISl PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUU. Pernienre npukiaaHbix 3a1a4
C MIOMOIIIBIO CUCTEMBI JUHEUHBIX ypaBHEHUM. McciienoBanne mocTpOCHHOM MOJIENH ¢ MOMOIIBIO MaTPHIL
U OIIPEIEIUTENCH.

[ToctpoeHne maTeMaTHYECKHX MOJEJIECH peabHOM CUTyallud C TIOMOIIBIO YpPaBHEHUU U
HepaBeHCTB. [IpuMmeHeHue ypaBHEHUN M HEPABEHCTB K PEIICHHIO MAaTEMAaTHYECKHUX 3a/Jad U 3ajad 3
pa3IUYHBIX 00J1acTel HAYKU U PEaTbHON KU3HH.

DOYyHKUMH U TPaPUKU



Oynkius, cnocoObl 3amanust ¢yHkuuu. B3ammuo oOpartHbie (yHkiun. Komnosunus QyHKImiA.
I'paduk pynkmu. nemenTapHsie mpeoOpa3zoBanus rpaduKoB QyHKITUH.

OOnacte ompeneneHuss W MHOXeCTBO 3HaueHu ¢yHkuuu. Hynu ¢ynkmun. Ilpomexytku
3HaKonocTossHcTBA. Y&€rHble M Heu€THble ¢QyHkuu. Ilepmommueckue Qynkuuun. IIpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakcuMyMbl 1 MUHUMYMBI QyHKIIMH. Hanbombiee 1 HauMeHbIIee 3HAUYCHHS
(GYHKLIMU Ha IPOMEXYTKE.

JluneitHass, KBaapaTuyHas © JPOOHO-THHEWHAs (YHKIUU. DIJIEMEHTAapHOE WCCICIOBAaHUE W
IIOCTPOEHHE UX I'paUKOB.

Crenennast QyHKIHS C HATypaIbHBIM M IENBIM moka3aTeneM. E€ colictBa u rpaduk. CBolicTBa U
rpaduK KOpHS N-oi CTENEeHH KakK (pyHKIUK 0OpaTHOM CTENEHU C HaTYpaJbHBIM I10KA3aTEJIEM.

[lokazarenpHast u Jsorapudmuyeckas ¢GyHKIHMH, UX CBOMCTBa M Tpaduku. Vcmonp3oBaHue
rpaduKoB (pYHKIM U1 pelIeHns ypaBHEHUH.

Tpuronomerpuieckass OKpPYXHOCTb, OIpEIeICHUE TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIIMOHAIBHBIE 3aBHCHMOCTH B PpEAIbHBIX INporeccax W sBICHUAX. [paduku peanbHBIX
3aBUCUMOCTEH.

Havyana maTeMaTH4eckoro anajimnsa

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHMs  IOcienoBaTelabHOCTeH. Meroax MaTeMaTu4yecKoi
UHAYKIMU. MOHOTOHHBIE ¥  OrpaHMYEHHBIE IIOCIENOBAaTENbHOCTU. VcTOpus  BO3HUKHOBEHHUS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ reoMeTpudeckas Mporpeccuu. beckoHedHO yOBIBaromas reoMeTpuiecKast
nporpeccusi. CymMma OecKOHEYHO YOBbIBAIOIIeW TIeoMeTpudeckoil mporpeccuu. JIMHEHHBIH U
9KCIOHEHIMAIBHBINA pocT. Yucno e. dopmyia CIOXKHBIX IPOLEHTOB. VcIlonb30BaHUE ITPOTrPECCUM IS
pELIEHNs PEANIbHBIX 3a]a4 IIPUKIIAHOTO XapaKTepa.

HenpepoiBable QyHKIMM W uX cBoOWCTBa. TOYKM paspbiBa. ACHUMITOTHI T'paduKOB (GYHKIUH.
CpoiicTBa (yHKIMII HeNpeppIBHBIX Ha OTpe3ke. MeTox MHTEpBajOB JUIsl PpEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUI JUIs peIIeHUs 3a/1a4.

IlepBas u BTOpas npousBoaHble GyHKIMH. OnpeneneHne, reoMeTpUIecKuil 1 (PU3NYECKU CMBICI
MPOU3BOTHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBosnHble 3neMeHTapHbIX (yHKUMHA. Ilpou3BogHas CyMMbl, NpPOU3BEACHHUS, YAaCTHOIO H
KOMITO3UIIUN (PYHKIIUH.

MHoxecTBa M JTIOTHKA

MHOXeCTBO, oOmepalud HaJ MHOXECTBaMHU H WX CcBoWcTBa. Jluarpammer Oiinepa—BenHa.
IIpuMeHEeHNE TEOPETUKO-MHOXKECTBEHHOIO almapara Julisl ONUCaHUs peajbHBIX MPOLECCOB U SIBICHUM,
IIPY PELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEACTBUE, J0Ka3aTesbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yucia v BbIYUCTICHUSA

Harypanbhble u nensle yncia. [IpuMeHeHne MpU3HAKOB JEIMMOCTU LIEJIbIX YHCEN, HauOONIbIIHHA
obmuit nenutens (nanee — HOJI) n manmensinee odmee kpatHoe (manee — HOK), octaTkoB mo Momysto,
anroputMa EBKknnza As pemeHus 3ajad B IENbIX YUCIIaX.

KommekcHble uncna. Anredpanyeckas M TPUTOHOMETpHYecKas (OpPMBI 3aIIUCH KOMITJIEKCHOTO
yucaa. ApupmMeTnyeckue onepamnnuu ¢ KOMIUIEKCHBIMU yuciaamMu. M300pakeHne KOMITJIEKCHBIX YHCeNl Ha
KOOpAMHATHOW IuiockocTH. Popmyna MyaBpa. KopHHM n-oif CcTenmeHM M3 KOMIUIEKCHOIO YHCIHA.
[IpuMeHeHne KOMIIEKCHBIX YMCeN I peleHus (GU3NYECKHX U TeOMETPUUECKUX 3a/1au.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYNIHOCTb YpPAaBHEHUN W HEpPaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHUI C TOMOIIBIO TPUTOHOMETPHUECKOM OKPYKHOCTH.
Pemennie TpUroHOMETPUYECKUX HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHHS ITOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOABI PEICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOJIbl PELICHUS] CUCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX, HpPPalMOHAIbHbIX,
MOKa3aTeJIbHbIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMSI, HEpPABEHCTBA U CUCTEMBI C [IAPAMETPAMH.

[IpumeHeHNe ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMAaTHMYECKHMX 3alad U 3a1ad U3
pa3nuyHbIX 001acTE HAYKH U pPeaIbHOM KU3HH, HHTEPIPETalrs OTYYSHHBIX Pe3yJIbTaToB.

DyHKUMH U rPpapuKu

I'papux xomnosunuu ¢QyHkuii. I'eomerpudeckne o0pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeToab! pelieHusl ypaBHEHUN U HepaBeHCTB. [ paduueckne MeTo bl pelieHus 3aaad
C MapaMeTpaMHu.

Hcnonb3oBanue rpa¢ukoB (QYyHKIMHA A7 UCCIEAOBaHMS IPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PEUICHUM 3a/1a4 U3 APYrUX Y4€OHBIX IPEIMETOB U PEATIbHOU KU3HU.

Havaja maTeMaTH4eCKOro aHaJmu3a

[IpumeHeHne NpoOU3BOAHON K HCCIENOBAHUIO (PYHKIMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxoxxaeHure HanOoIbIIero 1 HAMMEHbIIET0 3HAYeHUH HeNIPephIBHOM (PYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne MpOU3BOIHON Ul HAXOXKACHUS HAWITYYILIEro pPelIeHusl B MPUKIIAJHBIX 3aJa4dax, i
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUs IpoLecca, 3a1aHHOro (opMyIoi Win rpapuKoM.

[lepBooOpasHasi, OCHOBHOE CBOIMCTBO TepBOo0Opa3HbIX. [lepBooOpasHble 3JeMEHTapHBIX (YHKIUH.
IIpaBuna HaXx0XJI€HHS IEPBOOOPA3HBIX.

HNHurerpan. l'eoMeTrpudeckuil CMBICI HMHTErpana. BblYUCIEHHE ONPENENEHHOIO HMHTErpanga Io
¢dbopmyne Hetotona-Jleitbuuua.

[Tpumenenne uHTETpaja s HaXOKIACHUS IIOMIAeH TNIOCKUX (UTYp U 00BEMOB reOMETPUIECKUX
TeNl.

[Ipumepsl pemenuit  nuddepeHUaNbHbIX  ypaBHEHHH. MaTemaTuueckoe MOJEeIUpOBaHHE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHINaTbHbIX YPAaBHEHUH.

HJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA VUHEBHOI'O KVPCA «AJI'EBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA YPOBHE CPEJAHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYaromIerocs KaK aKTHBHOTO U OTBETCTBEHHOIO
YJI€Ha POCCHUMCKOTO OOIIeCTBa, MPEACTABICHHE O MAaTeMAaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHHUH, TPOIEAYp TPakIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U JIPYyroe),
yMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HHCTHUTYTAaMH B COOTBETCTBHHM C HMX (QYHKIUSIMH U
Ha3HAUYCHHEM,;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCHUICKON TPaXIaHCKONH WACHTUYHOCTH, YBAXKEHUS K TMPOLUIOMY H
HACTOSIIEMY POCCUHWCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOUIEHHWE K JOCTHXKEHHSIM POCCHICKHX
MaTeMaTUKOB M POCCHUUCKOM MaTeMaTH4eCKOM IIKOJIbI, MCIOJIb30BaHUE 3TUX JOCTHKEHHM B JAPYTrUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, 3TUYECKOTO MOBEACHUSA, CBA3AHHOIO C IMPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUW HAYKU U
NEeSATEILHOCTHIO YUEHOT0, OCO3HAHUE JJUMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYAyIIEero;

4) 3cTeTUYECKOro BOCIUTAHMSI:



ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOUYas H3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PeLIeHUH, pacCcyK/IeHuH, BOCOPUUMUYUBOCTh K MaTEMaTHUYECKUM acleKTaM pa3iInuHbIX
BUJIOB UCKYCCTBA,

5) puznveckoro BOCHIMTAHUSA:

C(bOpMI/IpOBaHHOCTL YMCHUA HNPHUMCHATbL MATCMATUUCCKHUEC 3HAHWA B HHTCPECAX 3J0pPOBOTO U
Oe3omacHOro oOpasza KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBbIO (3I0pOBOE MHUTAaHHE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATUH U OTHbIXa, peryispHas (U3nvecKkas aKTUBHOCTD), (PU3UUECKOE
COBEpIICHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEILHON JESTENbHOCTbIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IEHHOCTU TPYAOJIOOUS, HHTEpeC K pa3iuuHbIM cdepam
poeCCUOHATILHOMN AEATENIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON U €€ MPHIIOKEHUSIMHU, YMEHHE COBEPILATh
OCO3HaHHBIM BBIOOp Oyaymiell mnpodeccur U peannu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MAaTEeMAaTHYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO HA MPOTSHKCHHUH
BCel >KM3HHM, FOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHHM MPAKTHYECKUX 3a7ad MaTeMaTU4YecKOM
HaIpaBJIECHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

C(bOpMI/IpOBaHHOCTI) SKOJIOTHYECKOU KYJbTYPbI, IOHUMAaHUC BJIIMAHHA COLMUAJIBHO-39KOHOMHWYCCKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COIUAIBHON Cpeibl, OCO3HAHHE TI00AIbHOIO XapakTepa
IKOJIOTHUYCCKUX HpO6JI€M, OopueHTaluus Ha NPUMCHCHUC MATCMATHUYCCKUX 3HAaHUHU AJid pCUICHUS 3a41a4 B
o0yacTu OKpyKarolel cpeipbl, MIaHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEICTBUN IS
OKpY>Karolllel CpeJibl;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(hOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OONIECTBEHHON TMpaKTUKHU, TIOHMMaHUE MAaTeMaTH4YeCKOW HayKd Kak cdepbl UelIOBEYECKOM
ACATCIIbHOCTH, 3TAaIlOB eé PasBUTHUA W 3HAYMMOCTHU JII PA3BUTHUA LOUBUIIM3ALUH, OBJIAACHHUC S3BIKOM
MaTEeMaTHKU ¥ MaTeMaTHYeCKON KyJIbTYypOil Kak CpeJCTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATH
IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJjornueckue geMcTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECCTBEHHBIE MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIICHUN MEeXIy MOHATUSIMH, (POPMYITHPOBATH ONPEACTICHUS TOHITHI, YCTaHABINBAThH CYIIECTBEHHBIH
MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS JJIsI 00OOIICHUS U CPAaBHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYITUPOBaTH W  TPEeoOpa3OBBIBATh  CYXKICHHUS:  YTBEpAUTEIbHbIE W
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTHUBOpeUHs B (DakTax, JaHHBIX,
HaOMIOJICHUSAX W YTBEPXKICHUSX, TMpejIaratb KpPUTEPUU [JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIe7aTh BBIBOJIBI C  MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3AKJIOUEHUH, YMO3aKJIKOUYEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIFHO JTOKA3aTEeIbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUU (TIpsIMbIE W OT
MIPOTUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHHS ¥ BBIBO/IBI;

BBIOMpaTh CMoco0 pemieHus y4eOHOUM 3amadyn (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOIAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabCKue JeiicTBHSA:

WCIIOIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUI WHCTPYMEHT TMO3HaHUA, (HOPMYIUPOBATh
BOMPOCHI, (PUKCUPYIONINE MPOTUBOPEUNE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (hOpMUPOBATH
TUIIOTE3Y, apr'yMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;



IIPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEAOBAHHUE IO YCTAHOBIIEHUIO
0COOEHHOCTEM MaTeMaTHYecKOro OOBEKTa, SIBJIECHUS, IPOLECCa, BBIABICHHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMU, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (OpMyJIpoBaTh OOOOIIEHHS M BBIBOJBI 10 pe3yjbTaTaM HpPOBEAEHHOIO
HAOIOACHUS, HCCIECIOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaTOB, BBHIBOJOB H
000011IeHMI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCA, A TAKXKE BBIABUTATh IPEATONOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH A€(PULUTBHI HHPOPMALIMH, TaHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BONPOC U AJIS PELICHUs
3a/1a4u;

BbIOMPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BHJIOB U ()OPM MPEICTABICHUS;

CTPYKTYpUpOBaTh HH(OpMaIMIO, IMPEICTaBIATh €€ B pa3iIMyHbIX (opMax, WILIHOCTPUPOBATH
rpaduyecky;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOATENBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIEC yHUBEpPCaJIbHbIE Y4eOHbIE 1eliCTBUA

Oo0menue:

BOCHPUHUMATH U (OPMYIUPOBATH CYXKJIEHHS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMH OOLICHUS,
sICHO, TOYHO, I'PaMOTHO BbIPpAXKXaTb CBOIO TOYKY 3pCHUA B YCTHBIX W IHUCbMCHHBIX TCKCTaX, AdaBaTb
MOSICHEHHUSI 110 XO/1y PEICHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEeHHBINH Pe3ybTaT;

B X0J1e 00CYKICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMOUM TEMbI, MPOOJIEMBI, perracMoi
3a/lauM, BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha TIOUCK PEIICHUS, COIMOCTABIATH CBOM CYXICHUS C
CY)KACHUAMU APYTUX YYAaCTHHUKOB JUaAJIora, O6H3.py>KI/IBaTI) pasiiniue U CXOACTBO HO3I/IIIHI>1, B
KOPPEKTHOI opMe GopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MMpeaACTABIATH PE3YIbTAThL peICHUA 3aJa4uu, OKCIICPUMCHTA, HUCCIICAOBAaHUA, IMPOCKTA,
CaMOCTOSITENILHO BbIOMpPaTh (opMaT BBICTYIUICHHS € Y4YETOM 3ajad Ipe3eHTalud U OCOOEHHOCTEH
ayJAUTOPHUH.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBHA

Camoopranusanus:

COCTABIIATH IUJIAH, AJITOPUTM PEIICHUS 3a[au, BEIOUPATH CIIOCO0 pelIeHHs ¢ YIETOM MMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTE/JIEKT:

BJIQJICTh HAaBBIKAMHU IMO3HABATEIILHOW pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICIMTENIBHBIX MPOILECCOB, HMX pPe3ylbTaToB, BIAAETh CIHOCOOAMHU CaMONPOBEPKH, CaMOKOHTPOIIS
mporiecca M pe3ybTaTa perieHns MaTeMaTHYeCKON 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NP PELICHUU 33/1a4H, BHOCUTH KOPPEKTHUBbI
B JESATETHPHOCTh HAa OCHOBE HOBBIX OOCTOSTEIECTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OILIEHUBATh COOTBETCTBUE PE3YJbTAaTa IENIM M YCIOBHSM, OOBSCHATH NMPUYNHBI JOCTIIKCHHS WIIN
HEIOCTHKEHUS PE3YJIbTAaTOB JeSITEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEILHOCTD:

MOHUMATh U UCHOJIB30BATh MPEUMYILECTBA KOMAHIHOW ¥ MHAMBUAYATIbHONW paOOTHI MPH PELICHUN
y4eOHBIX 3a/1a4, MPUHUMATh I1eJh COBMECTHOM NEATENFHOCTH, IUNIAHUPOBATh OPTaHHU3AINI0 COBMECTHOU
paboThl, pacmpenensaTb BUAbI PabOT, IOrOBapHUBAThHCS, OOCYXKIaTh MpPOIECC U pe3yabTaT padoThl,
00001aTh MHEHHS HECKOJIBKHUX JTIOAECH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CykaeHUs, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI» U
UHBIE), BBINOJIHATh CBOIO 4YacThb pPabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C JPYTMMHU UJIE€HaAMHU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMH MPOIYKT MO KPUTEPUSIM, cHOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBUS.



INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kiacce oOyyaromuiics Moxy4uT ciaeayouie IpeaMeTHbIe pe3yabTaThl M0
OTACNBHBIM TeMaM pabodell mporpamMmbl y4eOHOro Kypca «Anredpa M Hayajla MaTeMaTHYeCKOTro
aHaJIM3a»:

Yucsia ¥ BBIYMCJIEHHS:

cBOOOJHO ONEpUpPOBATh MOHITUAMU: PALMOHAIBHOE YHCIIO, OECKOHEYHAasl MeproandecKast Apoob,
IIPOLIEHTHI, MPPALMOHAIBHOE YHCJIO, MHOXKECTBA PALMOHAJIBHBIX W JEHCTBUTENBHBIX YHCEN, MOIYJIb
JEHCTBUTENBHOTO YUCIIA;

MPUMEHSTH APOOH U MPOLEHTHI ISl PELICHUs IPUKIIAAHBIX 3a/1a4 U3 PA3JIMYHbIX OTpacieil 3HaHUH
U peaJbHOU KU3HU;

MPUMEHATH MPUOIIKEHHBIC BBIYMCICHHS, MTPABUIa OKPYIJICHUS, IPUKUAKY U OLEHKY pe3yibTaTa
BBIYMCIICHHI,

cBOOOJIHO ONEpUPOBATh MOHATHUEM: CTEIEHb C IIEJIBIM IOKA3aTeJIeM, UCIIO0NIb30BaTh MOAXOISAIIYIO
(dbopMy 3anucH IEHCTBUTENBHBIX YHCEN AJISl PeICHUS MPAaKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPAJIbHOM CTENEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, JECATUIHBIC U HaTypalbHBIE JIOTapu(MBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, ApPKKOCUHYC U apKTaHI'€HC YHCIOBOT'O apryMeEHTA.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATH IOHATUSAMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
yYpaBHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUIILHBIC HEPABCHCTBA,

MPUMEHSTHh Pa3IMYHbIE METOJBI PEIICHHUS PAlMOHATIBHBIX U APOOHO-PALMOHAIBHBIX ypaBHEHUH,
MIPUMEHSITh METOJI MHTEPBAJIOB VISl pEIICHNS] HEPABEHCTB;

CcBOOO/IHO ONEpUpPOBATh MOHATHSMH: MHOTOUYWIEH OT OJHOW NEepeMEHHOW, MHOTOWIEH C LIEJIbIMU
KO3 pHUIHMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTh JeJIeHHe MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s pemienus 3anay;

CBOOOJHO ONEpHpPOBaTh MOHATUSAMH: CHCTEMa JUHEWHBIX ypaBHEHUHM, MaTpHla, OINpeaesIuTelNlb
MaTpullbl 2 X 2 U ero reoMeTpUYEeCKUil CMBICI, MCIOJB30BaTh CBOMCTBA ompenenurens 2 X 2 g
BBIUUCIICHUS] €r0 3HAU€HUs, IPUMEHSTh ONpPENeNIUTENN IS PeleHUs] CUCTEMBbl JIMHEHHBIX ypaBHEHHUH,
MOJIETIMPOBATh pealbHbIE CHUTYyallMM C IIOMOIIbIO CHCTEMbI JIMHEHHBIX YpaBHEHHUH, HCCIEI0BAThH
MIOCTPOCHHBIE MOJENIM C IOMOIIBI0O MaTpHIl M OIpeJeNuTeNell, HUHTEPIPETUPOBATh IOJTyYEHHBIH
pe3yJbTarT;

UCIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMU JAJIs TPeoOpa30BaHMs BBIPAXKEHUM;

BBITNIOJIHATh MPEOOPA30BaHUS YMCIOBBIX BBIPAXKEHHUH, COJAEp)KAIMX CTENEHU C PaldOHAIBLHBIM
IIOKAa3aTeNEM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(MoB it MpeoOpa3oBaHusl JOTapu(PMUUECKUX BbIpAKEHHUI;

CBOOOJHO OMNEpUPOBaTh MOHATUSMH: HUpPpalMOHAJIbHBIE, TOKa3aTelbHbIE M JOrapu(pMHUUYECKHE
YpaBHEHHUsI, HAXOJAUTh UX PELIEHHUS C IOMOIIbI0 PAaBHOCUIILHBIX MEPEXO0B MM OCYIIECTBIISAS MPOBEPKY
KOpHEH;

MIPUMEHSITh OCHOBHEIE TPUTOHOMETPHYECKHE bopMyIbl JUTSE npeobpazoBaHus
TPUTOHOMETPUUYECKHUX BBIPAKEHUIA;

cBOOOJHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATbh HEOOXOIUMBbIE
(bopMyIIBI Il pelieHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJIETTMPOBATh pealbHbIE CHUTYallUM Ha SI3bIKE ajireOpbl, COCTaBIATh BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA IO YCIOBUIO 3aJaud, MCCIEAO0BATH IOCTPOEHHBIE MOJEIM C HMCIOJIb30BAaHUEM allapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJTHO OTEPUPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3amaHus (DYHKIMH, B3aUMHO OOpaTHBIC
¢byHKkuMM, KoMmo3uuusa ¢QyHKUMH, rpaduk (QyHKIMM, BBITOTHATH 3JIEMEHTApPHBIE NPEoOpa3OBaHUA
rpagukoB QPyHKITHI;



CBOOOJHO OMNEPUPOBATh MOHATUSMH: O0JACTh OMpEAETCHUS M MHOXECTBO 3HAYCHUH (DYyHKIHH,
HyJU QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: YETHBIE W HEUETHBIC (YHKIMM, MEpUOIUYECKHUE (DYHKIIHMH,
MIPOMEXYTKHM MOHOTOHHOCTH (PYHKIHMHM, MaKCUMyMbl M MHHUMYMbI (YHKIHH, HauOoJblIee U
HaMMEHbIIee 3HaYeHNE (PYHKIIUN Ha TIPOMEKYTKE;

CcBOOOJHO ONEpPUPOBATh MOHATHUSAMU: CTENeHHAss PYHKIMS C HATYPaJbHBIM U LI€JBIM IIOKA3aTeNeM,
rpaduK CTETEHHOW (YHKIMH C HATYpaJIbHBIM M IENBIM MOKa3aTeneM, rpauK KOPHs n-0il CTENeHU Kak
(GbyHKIIUM 00paTHOM CTENEeHU C HaTypalbHBbIM MTOKA3aTEeNIeM;

ONEpPUPOBATH MOHATUSMH: JIMHEHHAsA, KBaApaTU4HAs U APOOHO-THHEHHas (PYyHKIWHU, BBHITOJIHSTH
AJIEMEHTapHOE HCCIIe0BAHNE U TIOCTPOEHUE UX TpaduKOB;

CBOOO/THO OTIEPHPOBATH MOHATHAMH: ITOKa3aTeNbHAast U Jorapugmuueckast QyHKIHU, UX CBOWCTBA
rpaduKy, UCIOJIb30BATh UX IPaQUKH 7S pelICHHs YpaBHEHHIA;

CBOOOZIHO  ONEpUPOBATh  IOHATUSAMHU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,  OIpENEICHUE
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMEeHTa;

WCTOJIb30BaTh rpaduku YHKIMH JUIS MCCIEIOBAHUS TPOLIECCOB M 3aBHCUMOCTEH IMpH PELICHUU
3a/la4 U3 OPYruX y4eOHBIX MPEIMETOB U PeaibHOM KU3HU, BRIPAXATh (HOPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Hauyana maTeMaTH4eCKOro aHaJu3a:

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: apupMEeTHUecKas M TeoMeTpUYecKas Iporpeccus,
0ecKOHEYHO yObIBaIoIasi TeOMEeTpUYECcKas MPOrpeccus, JIMHEUHBIN U SKCIIOHEHIHATIBHBIN pocT, (hopMyIa
CJIO’KHBIX IPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

MCIOJIb30BaTh MIPOTPECCUH JIJISl PELICHHsI pEalIbHBIX 33]1a4 IPUKJIAHOTO XapaKTepa;

cBO0OO/IHO OIIepupoOBaTh HOHSTUSIMU: [IOCJIEZI0BATEIbHOCTb, CHOCOObI 3a/1aHud
MOCNIEI0BATEeIbHOCTEH, MOHOTOHHBIE U OrPAaHUYECHHBIE IIOCIEIOBATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MaTEMATUIECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJlbIX;

CcBOOO/IHO OINEpPHPOBATh MOHATUSMU: HEMPEpbIBHbIE (DYHKIMU, TOUKU pa3pbiBa rpaduka QyHKINH,
acCUMMTOTHI rpaduka PyHKINH;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLMS, HENpPEepbIBHAs Ha OTpe3Ke, MPUMEHATh CBOICTBa
HENpPephIBHBIX (PYHKIMN I pelIeHus 3a/a4;

CBOOOJHO ONEepUpOBaTh MOHATHAMM: TEepBas W BTOpas MPOU3BOJAHBIE (YHKLMH, KacaTeiabHas K
rpaduKy QyHKIUY;

BBIUUCIIATH MPOU3BOHBIE CYMMBI, IPOU3BEIECHUS, YACTHOIO M KOMIIO3ULUH IBYX (DYHKIMI, 3HATH
IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKLINIA;

UCIOJIb30BATh T€OMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOIHOM /sl peIlIeHHs 3a/1ay.

MHoKecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: MHOXECTBO, OTIEPALIUU HAJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUis OINUCAaHUS pPEajbHBIX IPOLECCOB H
SIBJICHU, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

cBOOOJIHO ONEepUpOBaTh MOHATHSAMH: OINpEesieHue, TeopeMa, ypaBHEHHE-CIIEJICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUSI M HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce 00ydaromuics MOJyduT ClAeIyIOIINE PEAMETHBIE PE3YIbTAaThI MO
OTJENbHBIM TeMaM pabodell mporpamMmbl yueOHOro Kypca «Anrebpa M Hayajga MaTeMaTHYECKOTro
aHaJIu3a»:

Yuciia 1 BbIYUCICHUSA:

cBOOOJHO OMEpUPOBATH MOHATUSMU: HAaTypaJlbHOE U LEJ0€ YHCIIO0, MHOXECTBA HATypallbHbIX U
LIENBIX YHUCEN, UCIOIb30BaTh NpU3HaKu aenuMocTy 1enbix uuces, HOJl m HOK naTtypanbHbIX uncen nmis
pelieHus 3aa4, IpUMEeHsTh aaroput™ EBknuaa;

CBOOOJHO OIEpPHUPOBATH TMOHSATHEM OCTaTKa IO MOAYJIIO, 3alMChIBaTh HATypallbHbIE YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OINEpPHUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILJIEKCHBIX YHCE,
MIPE/ICTaBIATh KOMIUJIEKCHBIE 4WcCia B alreOpanvyeckodl M TPUTOHOMETPUYECKON (hopme, BBIOIHATH
apu(pMeTHYECKUe OTepaly ¢ HUMU B U300pakaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:



CBOOOJHO ONEpUPOBaTh MOHATHSAMH: HppalMOHAIbHBIC, TOKa3aTeNbHbIE M Jorapudmuyeckue
HEpaBEHCTBA, HAXOJUTh UX PEIIEHHs C IOMOIbI0 PABHOCUIIBHBIX IIEPEXO0/I0B;

OCYILLIECTBISATH OTOOP KOPHEH NMPH peIieHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH MOHATHEM TPUIOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOAUMBIE
(bopMyIIBI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIEpUpOBaTh IMOHATHSMU: CHCTEMA M COBOKYIHOCTb YpPaBHEHHM M HEPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMbl M CHCTEMBI-CIEACTBHS, HAXOAUTh PEIIEHUS CUCTEMBI U COBOKYIHOCTEH
palMOHAIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTENbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiaTb ~ palnMOHalbHBIC,  HppAlMOHANbHBIC,  IOKa3aTelbHble,  JorapupMuyeckue U
TPUTOHOMETPUUECKUE YPABHEHMsI U HEPABEHCTBA, CO/IEPIKallie MOAYIIH U IapaMeTphl;

NPUMEHATh Tpaduyeckre METOIbl Ui PELICHHS YpaBHEHHH M HEPaBEHCTB, a TaKXKe 3a1ad C
napamMeTpamy;

MOJICIIMPOBATh PEaJbHBIC CUTYAllMM Ha S3bIKE aIreOpbl, COCTABIATH BBIPAKCHUS, YpaBHEHHUS,
HEpaBEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 33]1aui, UCCIEI0BaTh IOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM
ammapara anre0pbl, HHTEpIPETUPOBATh MOTYYCHHBIH PE3yiIbTaT.

DOYyHKUMH U TPapuKu:

CTPOUTH TpaUKU KOMITO3UIMH (PYHKIUIH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIIETOBAHMS U CBOWCTB
KOMIIO3ULIUH JIBYX (YHKLHUH;

CTPOUTH TeOMETpHUUYECKHE 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHOM TIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIMH [T MOJCTUPOBAHMS U CCIIEIOBAHUS PEANBHBIX TPOLIECCOB.

Hayana MmaTeMaTH4ecKOro aHaIn3a:

WCIIOJIH30BAThH MPOU3BOJHYIO JIJIsl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPBIBHON Ha OTPE3KE;

HCII0JIb30BaTh MIPOU3BOJIHYIO JJIsl HAXOXKACHUS HAUITYYIIEro PElIeHNs B IPUKIIAHBIX, B TOM YUCIIE
COLMAJIbHO-9KOHOMHMUECKHUX, 3aJayax, JUIsl ONpe/ieiIeHUs CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO
dhopmynoit wim rpapukoMm;

CBOOOJHO OINEpUPOBaTh MOHATUSMH: MEpBOOOpa3Has, OMNpEeAETEHHbIM HMHTErpan, HaxoIUTh
epBOOOPA3HbIE JIEMEHTAPHBIX (QYHKIMI U BBIYUCIATH HHTErpai no ¢popmyne HeroToHa-JleliOHu1a;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOIBIO HHTErpana;

UMETh TPEACTABIEHHE O MaTeMAaTUYeCKOM MOJEIUPOBAaHUU Ha MPUMEpPE COCTaBJICHMS
nuddepeHInaTbHbIX YpaBHEHHI;

pemars MNPUKIAJAHbIE 33Ja4d, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKOTO U (PU3MYECKOro
XapakTepa, CpeJICTBAMH MaTEeMaTHUYECKOr0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue pa3jiesioB
H TeM MPOrpaMmbl

MHO0XeCTBO
JIEHCTBUTEIILHBIX YHCEIL.
MHOTrO4JICHHEI.
PanuonansHble ypaBHEHUS
1 HepaBeHCTBa. CHCTEMBI
JIMHENHBIX YpaBHCHUHN
OYHKIHH U TPadUKH.
CrenenHast GyHKIHS C
LICJIBIM II0Ka3aTeaeM

Apudmerndeckuii KOpeHb
N-Oi CTENEHH.
UpparnmonansHbie
ypaBHEHUS

[ToxazarenbHast QyHKIMSL.
IToxazarenbHblEe ypaBHEHUS

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

24 1

12 1

15 1

10 1

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Jlorapudmmueckas
GyHKIUS.
Jlorapudmuueckue
YpaBHEHHUS

18 1

Tpuronomerpuueckue
BBIPAKECHUS U YPAaBHEHUS

[TocrnemoBaTenbHOCTH U
HpOrpeccuu

22 1

10 1

HenpepriBHble QyHKINH.
IIpounsBoHas

20 1

[ToBTOpenwue, 06001IIeHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136 10




11 KUIIACC

Ne
n/n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpamMMbl

Uccnenosanue
(GYHKIHHA ¢ ITOMOIIIBIO
MPOU3BOIHOMN

KoanuecTBo 4acoB

Bcero

22

KoHnTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

[TepBoobOpasuas u
MHTETpal

I'paduknu
TPUTOHOMETPHUUECKHUX
GyHKIHH.
Tpuronomerpuueckue
HEpaBEHCTBA
WppanmonaneHsie,
MoKa3areabHbIe U
Jorapu)MUICCKHe
HEpaBEHCTBA

KomiiekcHble unciia

12

14

24

10

HarypanbHble u niensie
qucia

10

Cucremsl
paloHaIbHbIX,
HppAIMOHATIBHBIX
MOKa3aTeIbHbIX U
Jorapu(PMUIEcKux
ypaBHEHUN

12

3aia4yu ¢ napameTpamu

[ToBTOpEHME,
000011IEHHE,
CHCTEMAaTH3alHs
3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

16

16

136

10
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