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INOACHUTEJIBHASA 3ATINCKA

VYuebublil Kypc «Anredpa m Hayajla MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM M3 Haubojee
3HAQUUMBIX B TIpOrpaMMe CpeaHero oOmero o0pa3oBaHHs, IOCKOJBbKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIbHYIO 0a3y JUIS M3YYEHHUS BCEX €CTECTBEHHO-HAayYHBIX KYPCOB, a C IPYTOi
CTOpPOHBI, POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBINUICHHE 00YYaloMUXcs Ha ypOBHE, HEOOXOAUMOM
U1 OCBOEHHSI HH(POPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH M IPYTUX AUCHUILIMH. B pamkax
JTaHHOTO y4eOHOro Kypca oOydaromuecs OBIIAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOoTOpas (hOpMyIHpPYyeT CBOU AOCTHKEHHS B MaTeMaTHIeCKO# (hopme.

VYueOHsIii Kypc anreOpsl ¥ Hayajl MaTeMaTHYECKOT0 aHaIN3a 3aKJIa(bIBaeT OCHOBY /ISl YCIIEIITHOTO
OBNIAJICHUS 3aKOHAaMU (HU3MKH, XMMHUH, OHOJOTHWH, TMOHMMAHUS OCHOBHBIX TEHIACHIMN pa3BUTHUS
SKOHOMUKH M OOIIECTBEHHON >KWU3HH, MO3BOJIICT OPHUEHTHUPOBATHCS B COBPEMEHHBIX HHU(POBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO MCIIOJIB30BaTh MX /IS JajbHElIIero oOpa3oBaHUS U B
MOBCEHEBHOM KM3HM. B TO e BpemMs oBinageHHe aOCTPAaKTHBIMM U JIOTHYECKH CTPOTHMH
KOHCTPYKLHUSAMHU anreOpbl 1 MaTEeMaTHYECKOTO aHajIM3a Pa3BHBAECT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HMCTHHHOCTb, JIOKa3bIBaTh YTBEPXKIACHUS C MOMOLIbIO HMHIYKUUH U PaCCyKIaTh
IEIyKTUBHO, UCIIOJIb30BaTh 000OLIEHNE U KOHKPETU3AIMI0, a0CTparupoBaHUe U aHAJIOTHUIO, (popMHUpyeT
KpPEaTHBHOE U KPUTHYECKOE MBIIIIICHUE.

B xone usyuenus yuebHoro kypca «AnreOpa U Hauyajga MaTEMaTHYECKOI0 aHAIM3a» 00yJarolecs
MOJTYYalOT HOBBIM ONBIT PELICHUS MPUKIAJHBIX 33]a4, CAMOCTOSTEIFHOTO MOCTPOCHUSI MaTEMaTHYECKUX
MOJICJIEH pPEANbHBIX CHUTyallud, WHTEPIPETAlUU IOJIYYEHHBIX PEIICHHH, 3HAKOMSTCA C TpUMepamMH
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B PUPOJIE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMHUCS MaTEMAaTHIECKUMHU
OTKPBITUSIMHU U UX aBTOPAMHU.

VYuebHblil Kypc o0ajaeT 3HAUYUTEIbHBIM BOCIIUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIM peanusyercs
Kak Yepe3 y4eOHBI MaTepuall, CrocoOCTBYOMUN (HOPMUPOBAHHIO HAYYHOI'O MHPOBO33PEHHSA, TaK M
yepe3 cnenn(uKy y4eOHOH NesTeNbHOCTH, TpeOyromed NpoJoDKUTEIbHON KOHLEHTPAlM BHUMAaHUS,
CaMOCTOSITENTLHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTY4YE€HHBIN pe3yIbTarT.

B ocnoBe wmeromukum oOy4deHus anreOpe M HayajlaM MaTeMaTHYECKOTO aHalIM3a JICKUT
JeSITeTbHOCTHBIN MPUHIUT 00ydeHUsI.

B crpykrype yuyeOHOro kypca «AnreOpa M Hayaja MaTEMaTHYECKOTO aHaJHM3a» BBIJCIICHBI
CIIEAYIONINE COAEPIKATEIBHO-METOINYECKre TUHUN: «Yuncna M BBUUCIEHUs», «OYHKIUU U TpapuKmy,
«YpaBHEHUs M HepaBeHCTBa», «Hauama maremarmueckoro ananusa», «MHOXecTBa U JIOTHKa». Bce
OCHOBHBIE COJIEP)KATEIIbHO-METOJMUECKUE JIMHUM HM3y4aroTCs Ha MPOTSDKEHUH JIBYX JIET OOydeHHUs Ha
YPOBHE CpeJHero oouiero oopa3oBaHus, €CTECTBEHHO JOMOJHAS APYr ApYyra U MOCTENEHHO HACHIIIAsACh
HOBBIMH TeMaMH W pasfenamu. JlaHHBIH y4eOHBI Kypc SBISIETCS HMHTETPATHBHBIM, ITOCKOJBKY
o0benuHseT B cebe coJepKaHWe HECKOJbKMX MaTeMaTHYeCKMX JUCHMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MATEMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB, MareMaTHuecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOyyaroIiuecsi OBJaJleBaloT BCE Oojee MIMPOKMM MaTeMaTHYECKHUM ammapaTtoM, y HUX
MOCJIeIOBAaTeNbHO (DOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENb
peanbHON CUTYyalluu, MPUMEHATh 3HAHUS, MOJIyYEHHbIE MPH HW3YYEHUH Y4eOHOTo Kypca, Ui pelIeHus
CaMOCTOSITENTFHO C(OPMYITHPOBAHHON MAaTEMaTHIECKOM 3a/1auH, a 3aT€M HHTEPIIPETHPOBATH CBOM OTBET.

ConepxatenbHo-MeTOAMYeCKas JHHUA «Uucraa M BBIYUCIEHHs» 3aBepliaeT (HOpMHUpOBaHHE
HaBBIKOB HCITOJIb30BAHMS JICHCTBUTEIBHBIX YHCEIN, KOTOpOe OBLI0 HAYaTO Ha YPOBHE OCHOBHOTO OOIIETro
obpasoBanus. Ha ypoBHe cpennero obiero o0pa3oBanusi oco60e BHUMaHUeE yaenseTcs: (GOpMUPOBAHHIO
HABBIKOB PAlMOHATBHBIX BBIYUCICHHUH, BKIIOYAIOIINX B CE0sl MCIIOIB30BAHHE PA3IMYHBIX (DOPM 3aIuCH
quciaa, yMEHHe JeNnaTh MPUKHJIKY, BBIIOJHATh NPUOMMKEHHBIE BBIYMCICHUS, OICHWBATh YHUCIIOBBIE
BBIpOXEHUS, paboOTaTh C MAaTEeMAaTHYECKMMH KOHCTAaHTAaMH. 3HAKOMBIE OOYYaIOIIMMCS MHOXKECTBA
HATypajJbHbIX, IEJbIX, PALUOHATIBHBIX U JICHCTBUTENBHBIX YHCENl JONOJHSIOTCA MHOMXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJIOM H3 JTHX MHOXKECTB pPAaCCMATPUBAIOTCS CBOWCTBEHHBIE €My
cnienn(puyeckue 3a1a4u U ONepaluu: JIeJIeHUe HalleJo, ONepupOBaHNE OCTaTKaMHU Ha MHOXECTBE LIEJIbIX
qrcen, 0coOble CBOWCTBA PAIMOHAIBHBIX M UPPAMOHAIBHBIX YHCEN, apu(METHUECKUE OIepald, a
TaKKe M3BJICUCHUE KOpHS HATypalbHOW CTENEeHM Ha MHOXKECTBE KOMIUIEKCHBIX uucen. braromaps
MOCJIEIOBATEIFHOMY PACIIMPEHUIO KPYra HCHOJIb3YEMbIX YHCET W 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
NPUMEHEHHMS [T pelleHHs] pa3IMuHbIX 3a/1a4 (popMupyeTcs MpecTaBIeHHe O €IMHCTBE MaTeMAaTUKU KaK



HayKd U e€¢ pOoJM B MOCTPOCHHM MOJIENIEH pPEeaJbHOTO MHUpA, IIUPOKO HCIOJB3YIOTCS 00001IeHne U
KOHKpETH3alus.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs] HA MPOTSHDKEHUHM Bcero OOydeHHsI Ha ypOBHE
cpeaHero ooiero oopazoBaHus, MOCKOJIBKY B KaKIoM paszeie [IporpaMMbl mperycMOTpPEHO pellieHne
COOTBETCTBYIOLIHMX 3a/1a4. B pe3ynprare oOydaroniuecs OBIaIEBAIOT Pa3IMYHBIMU METOAAMHU PEIICHUS
paloHaJIbHBIX, HpPPAlMOHAIbHBIX, I1OKa3aTeNbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHUH, HEPAaBEHCTB M CHCTEM, a TaKKe 3aJad, coJepkamux napaMmerpbl. [loiaydeHHble yMeHUs
IIMPOKO HCIONB3YIOTCS TPU HCCIEAOBAHUUM (YHKIUNA C TOMOIIbIO MPOM3BOAHOM, MPU pPEUICHUU
MPUKIIAAHBIX 33724 U 33]a4 Ha HAaXOXJIEHHE HAaHOOJBIINX ¥ HAMMEHBIINX 3HaueHW QyHkumu. JlaHHas
coliep>KaTelibHas JIMHUA BKIIOYaeT B cels Takke (OpPMUPOBAHME YMEHUU BBINOJHATH PACUYETHI IO
bopmymnam, mpeoOpa3oBaHus PALMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUH, a
TaK)Xe BBIpAXEHHH, coaepKalux cTerneHu u Jsorapudmel. brarogaps u3ydeHHIO anredpanvyeckoro
MaTepuajia TPOMCXOJUT JallbHEHIIee pa3BUTHE AalNTOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS
oOyuaromuxcsi, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCyXKJIeHUH, pabOThl C CHMBOJIBHBIMU (hOpMaMU,
MPEJCTaBICHNUS 3aKOHOMEPHOCTE! 1 3aBUCUMOCTEH B BUJIE PaBEHCTB U HEPABEHCTB. AJredpa mpeanaraet
3¢ (heKTUBHBIE MHCTPYMEHTHI JJI PEUICHHS MPaKTUYECKHX M eCTECTBEHHO-HAyYHBIX 3aJay, HarJsgHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeTonuYeckass TuHUS «DyHKIMKU U TpaduKm» TECHO MEperyieTaeTcs ¢ APYruMu
JUHUSAMH Y4€0HOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 33Ja€T IOCJEI0BAaTEIIbHOCTh W3YUYEHMS
Matepuana. V3ydeHue CTENeHHOH, MoKa3aTelbHOH, JorapupMUueckoil U TPUTOHOMETPUUYECKUX
(GyHKIWH, ©X CBOWCTB M rpa)MKOB, MUCIONB30BaHNE (DYHKIMHA JUTS peIIeHHs 3a/1a4 U3 IPYTUX Y4eOHBIX
MIPEAMETOB U PEalbHOM JKU3HU TECHO CBSI3aHO KAaK C MAaTEMATHUYECKUM aHAIM30M, TaK U C pEUICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoblIOe BHUMaHUE yiensieTcs: (OPMUPOBAHUIO YMEHUS BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY pPAa3IMYHBIMU BEIWYMHAMH, HCCIENOBaTh MOJMy4YeHHbIe (DYHKIUH,
CTpouTh uX Tpaduku. Marepuan 5TON COAEpNKATEIHHOW JIMHUM HAICJIEH Ha pa3BUTHE YMEHUU U
HABBIKOB, TO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXAYy BEIMYMHAMU B pa3iuyHON (opme:
aHATTMTHYECKOHN, TpaUUecKoi 1 clioBecHOM. Ero n3ydenue cnocoOCTBYeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIJICHHS], CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUU, UCTIOJIb30BAHUIO aHAIOTUH.

CopepxarenpHast jauHMs «Hagana MaremMaTH4ecKOro aHajau3a» I03BOJSIET CYLIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYECKHX, TaK M MPUKIIATHBIX 33[a4, TOCTYIHBIX 00Yy4aloIUMCs, TaK KaK y
HUX TIOSIBIISIETCSI BO3MOXHOCTb CTPOUTH TpadUKU CIOXKHBIX (PYHKIMH, ONpeAensiTh WX HauOOJbIIME U
HaUMEHbIINE 3HaYEHUs, BBIYUCIATh IUIOMEAAN GUTYp U 0OBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHUs
mpoueccoB. JlaHHas coxepKaTesnbHas JIMHMS ~ OTKPBIBA€T HOBBIE BO3MOXKHOCTH  ITOCTPOEHUS
MaTEMaTUYECKUX MOJENEH pEalbHbIX CHUTYyalllil, IO3BOJIIET HAXOIUTh HaWIy4dlllee pEIICHHE B
NPUKIAJHBIX, B TOM YHCIE COIHAJIbHO-3KOHOMHYECKHX, 3ajJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHajiM3a CIIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (OPMaIbHO-TOIMYECKOTO U
KpEaTUBHOTO MBbIIIJICHUS, (POPMUPOBAHUIO YMEHUH pacro3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMaTUKU B
HayKe, TeXHHKe U HcKyccTBe. O0yyaromuecs: y3HaoT O BBLAAIOLIUXCS pe3yIbTaTax, MOJIyYeHHBIX B X0OJ€
pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxatenbHo-MeToAnYecKas JMHUSA «MHOXeCTBa M JIOTMKA» BKJIKOYAaeT B ce0sl 3JIEMEHTHI
TEOpPUH MHOMKECTB M  MAaT€MaTU4YeCKOW JIOTMKU. TeopeTHKO-MHOXKECTBEHHBIE IPEICTaBICHUS
IPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHUKH M NpeasaraloT HauOoJjiee YHHUBEPCAJIbHBIN S3BIK,
00BEIMHSIOMNN BCE pa3zesibl MaTEMaTUKU U €€ MPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HblE MAaTEMAaTUUYECKUE
JMCLUUIUIMHBl U UX MPHJIOKEHUS B enuHoe 1enoe. [1oaToMy BakHO JaTh BO3MOXKHOCTb OOydaroIeMycs
MMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK COBPEMEHHOW MAaTeMaTWKH U HCIIOJIb30BAaTh €ro Jyis
BBIPQXEHUS CBOMX MbICIEH. J[pyrumM BaKHBIM NPU3HAKOM MAaTEMAaTUKH KaK HAayKU CIENyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAHHMW M CII€ZJIOBAHHUE OIpPENeIEHHBIM IpaBUIaM TOCTPOEHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTaMH MaTeMaTUYeCKOW JIOTMKM CHOCOOCTBYET pa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS! O00ydJaroluxcsi, MO3BOJSET MM CTPOUTh CBOU pACCYXJIEHHUS Ha OCHOBE
JIOTHYECKUX MPaBUi, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIIICHHUS.

B yueOHOM Kkypce «Anrebpa M Hayaja MaTEeMaTHYECKOIO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOJEIMPOBAHUs, KOTOpPble NPU3BAaHBI CIIOCOOCTBOBATH (YOPMUPOBAHMIO HABBIKOB
MIOCTPOEHHUSI MOJIeNIel peasbHbIX CUTYaIUi, HCCIe0BaHUs STUX MO/IeJiel C TOMOIIIbIO anmapaTa anreOpsbl
U MaTeMaTUYEeCKOro aHajau3a, UHTEPNPETalu MOJIYyYEHHBIX Pe3yiabTaToB. Takue 3amaHus BIJIETEHBI B
KKl M3 pa3lesioB MpOTrpaMMbl, MOCKOJIbKY BECh MaTepuasl y4eOHOIro Kypca IIUPOKO HCIONb3YeTcs



JUIS pelIeHus TPHUKIaAHbIX 3amad. [Ipu pemeHun peanbHBIX MPAKTHUECKUX 3a1ad 00ydarolmecs
pa3BUBAIOT HAOJIOIATENBHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOIb30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh Mpobiemy. JlesaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB
pellieHrs MPUKIIAJAHbBIX 3a/1a4 OPTraHU3yeTCs B MPOLIecce U3YUYEHUS BCEX TeM yuyeOHOro Kypca «Anredpa u
Hayajla MaTEMAaTUYECKOr0 aHaJIN3ay.

Ha wm3yuenue ydeOHOro kypca «Anredpa M Havajla MaTeMaTHYECKOTO aHAJIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BbIYMCTICHUSA

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JApOOH, TPOLEHTH, OECKOHEYHBIE
nepuoauyeckue ApoOu. IlpumeHenue npobei M NPOLEHTOB JUIsl peIleHUs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEaJbHOW KU3HU.

JlelicTBUTeNnbHBIE Uynciia. PalinoHanbHble U UppalvoOHAIbHbIE yicaa. Apu(MeTndecKkre onepanum ¢
JNCHUCTBUTENLHBIMA YHUCIaMUA. MOIynb JACHCTBHTEIBLHOTO YHUCIA W €ro cBoiicTBa. [IpubmmkéHHBIC
BBIUHCIICHMS], IPAaBUJIA OKPYIJICHUS, IIPUKKUIKA U OLICHKA PE3yJIbTaTa BbIUYMCIICHUN.

Crenens ¢ 1enbiM nokasareneMm. buaom Herotona. Mcnonp3oBanue moaxosmieid Gopmbl 3amucu
JNEHCTBUTEIBHBIX YACEN ISl PEIICHUS IPAKTUYECKUX 3aa4 U IIPEJICTaBICHNs JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €0 CBOMCTBA.

Crenens ¢ paMOHaIbHBIM ITOKA3aTENIEM U €€ CBOWCTBA, CTENIEHD C AEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm yucna. CoiicTa norapudma. JleciTHUHbIC 1 HATYypaIbHBIE IOTAPU(MBI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHIE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC U
apKTaHI€HC YMCJIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHBIE peoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIC
YPaBHEHUs U ypaBHEHUs-cleACcTBYs. HepaBeHCTBO, pelieHuEe HEpaBEHCTBA.

OCHOBHbIE METO/Ibl pEIIECHUs MLENbIX M JAPOOHO-pAallMOHAIBHBIX YPAaBHEHMH M HEPABEHCTB.
MHorousneHns! OT OJHOM NepeMEHHOM. JleJeHre MHOro4wIeHa Ha MHOTOWIEH ¢ ocTatkoM. Teopema besy.
MHorouieHsl ¢ nenbiMu kodgdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHH.

WppanmonansHble ypaBHeHNs. OCHOBHbBIE METO/bI PELICHUS UPPALlMOHAIBHBIX YPAaBHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEeILICHHs JOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMETpUYecKkne Gopmydsl. [IpeoOpazoBaHe TPUTOHOMETPUYECKIX BBIPAYKEHHIH.
Pemennie TpUroHOMETPUYECKUX YPABHEHUI.

Pemenne cucreM JMHEHHBIX  ypaBHEHMM. MaTpuia CUCTEMBI JIMHEWHBIX  YpaBHEHHM.
Omnpenenurens MaTpulbl 2X2, €ro reéOMETPUYECKUI CMBICI M CBOMCTBA, BBIYHCICHHE €r0 3HAYEHUS,
MIPUMEHEHHUE ONPEEIUTENS Ui PELIeHHUs] CUCTEMbI JIMHEWHBIX ypaBHEHUN. Pelienne npukiiagHeIx 3a1a4
C ITOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. MccienoBanre NOCTPOCHHON MOJEIN € IOMOIIBI MAaTPHIL
Y OTIPEIETUTEIICH.

IloctpoeHne MaTeMaTHMYECKUX MOJENIEH pealbHOM CHUTyallud C IIOMOIIBI0 YpPaBHEHUH W
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHI M HEpaBEHCTB K PELICHHIO MaTeMaTU4YeCKUX 3ajad U 3a1ad u3
pa3NUYHbIX 001acTe HAYKNU U pealbHOM KHU3HH.

DyHKIUH U TPaGUKH

OyHkIus, cnocoObl 3anaHus ¢yHkuuu. B3anMHo oOpaTtHble ¢yHkumu. Kommosuius ¢(yHKIMHA.
I'paduk pynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoOB QYHKIUH.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHuil ¢yHkuuu. Hynu @ynkmun. IlpomexyTtku
3HAaKomocTossHCTBAa. Yé€THhle W Heu€rHble QyHkuuu. [lepuogmueckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (pyHKIMH. Hanbombiee 1 HauMeHbIlee 3HAUYCHHS
(GYHKIIMM Ha TPOMEXKYTKE.

JIuneiiHast, KBaJpaTH4yHash W JPOOHO-IIMHEHHAas (QYHKUUU. DJIEMEHTapHOE HCCIeOBaHUE H
MMOCTPOEHUE X TPa(UKOB.

CrenenHas (QpyHKIHMS ¢ HATYpaJbHBIM U LIEJbIM MOoKa3aTeneM. E€ coiicTBa u rpaguk. CBoiicTBa U
rpaduk KOpHS N-0if cTeneHu Kak QyHKIUU OOpPAaTHOM CTENEHHU C HaTypalbHBIM MIOKa3aTEJIEM.

[lokazarenbHass M Jorapudmuyeckas (GYHKIMH, UX CBOMCTBa M Tpaduku. Vcrnonb3oBaHue
rpadukoB PYHKUIUN U1 pelIeHus] ypaBHEHUI.

Tpuronomerpuueckass OKpPYXHOCTb, OIpEAEIEHHE TPUTOHOMETPUYECKUX (YHKIMIA YHCIOBOTO
apryMeHTa.

@DyHKIIMOHANBHBIE 3aBHCUMOCTH B pEAIbHBIX Ipoleccax U sBICHUsAX. [paduku peanbHbBIX
3aBUCHMOCTEMN.



Havana maTteMaTH4ecKkoro aHajamusa

ITocmemoBaTeabHOCTH, CHOCOOBI 3amaHUsl IIOCIEAOBATENLHOCTEH. MeTon MaTeMaTHYeCKOMH
UHAYKIMM. MOHOTOHHBIE ¥  OrpaHMYEHHBIE IIOCJIENOBATENbHOCTH. VcTOpus  BO3HUKHOBEHHUS
MaTEeMaTHYECKOro aHalln3a KaK aHalln3a OECKOHEYHO MaJbIX.

Apudmernueckass U reoMeTpudeckas IMporpeccuu. beckoHeyHO yObIBaromiasi reoMerpuyeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAKOIIEH TreoMeTpuuecKkonr mporpeccuu. JIMHEHHBIA U
SKCIIOHEHIMAIBHBINA pocT. Yucno e. dopmyina CIOXKHBIX IPOLEHTOB. M CIonb30BaHUE IIPOrPECCUM IS
pelieHus peasibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa.

HenpepoiBable (QyHKIMM M UX cBoWcTBa. TOYKM paspbiBa. ACHUMITOTHI TIpauKOB (QYHKIUI.
CpoiicTBa (yHKIMI HENpEepbIBHBIX HAa OTpe3ke. MeToJl HHTEpBAJOB /Jsl PEIICHUS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIMHN ISl pEILICHHS 3a/1a4.

[lepBas u BTOpas mpousBojHble (GyHKIMU. OnpeneneHue, reoMeTpUIeCKUl U GU3NYECKUN CMBICT
MIPOM3BOTHON. Y paBHEHHE KacaTEIIbHOU K TpaduKy (yHKITHH.

[IpousBonubie saemMeHTapHbIX GyHKIMA. [IpousBomHas cyMMbl, MpPOU3BEIEHUS, YAaCTHOTO H
KOMIIO3ULIUHU (PYHKIIUH.

MHoxkecTBa M JTIOTHKA

MHoOXecTBO, oOIlepalud HajJ MHOXECTBaMHU M UX cBoMcTBa. Jluarpammel Oiliepa—BenHna.
[IpuMeHeHne TeOpPEeTUKO-MHOXKECTBEHHOIO anmapara JJig ONHUCAHUS PEATbHBIX MPOLECCOB U SBIICHHI,
IIPU pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrOo OOBEKTa, CJIEICTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia ¥ BBIYUCICHUA

Hatypanbuble u nensie yncna. [IpumeHeHre MpU3HAKOB JEIMMOCTH LIEIBIX YUCEN, HAUOOJIbLINMA
obmwmit genutens (nanee — HOJ) u nHaumensiiee odmiee kparnoe (panee — HOK), octarkoB mo moayito,
anroputMa EBknuza s pemeHus 3ajad B UEJbIX YUCIIAX.

KommnekcHble uyucna. Anrebpanueckass U TPUTOHOMETpUUYECKask (GOPMBI 3alHUCU KOMIUIEKCHOTO
yrcia. ApudMeTHIECKHe ONepannuy ¢ KOMIUIEKCHBIMU duciiamMu. M300pakeHre KOMIUIEKCHBIX YHCeN Ha
KoopauHaTHOM IIockoctu. dopmyna Myaspa. KopHu N-of cTenmeHM U3 KOMIUIEKCHOIO YHCIIA.
[IpuMeHeHne KOMIUIEKCHBIX YMCeN JUIsl pelieHus (PU3MUeCKUX U T€OMETPUUECKUX 3a/1au.

YpaBHeHHS U HEPABEHCTBA

Cucrema U COBOKYNHOCTh YpaBHEHHH M HEpPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBl U CHCTEMBI-
cleCTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHHH C MOMOIIBIO TPUTOHOMETPUYECKONW OKPYKHOCTH.
Pemennie TpUroHOMETPHUUECKUX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS TOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUS CUCTEM M COBOKYIMHOCTEH palMOHAIBHBIX, HPPALUOHAIBHBIX,
MoKa3aTeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPAMHU.

[IpumeHeHNEe ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHMIO MAaTEMaTHMUYECKMX 3a/lad W 3a1ad U3
pa3IMYHbIX 00JacTel HayKH U pealibHOM JKU3HU, MHTEPIIPETAIMs TOTYYEHHbBIX PE3yIbTaTOB.

DYyHKUMH U TPaPUKU

I'paduk kommosunuu QyHkuuid. I'eomerpuueckre o00pa3bl ypaBHEHHH U HEpPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOBI pelIeHus] ypaBHEHUI U HepaBeHCTB. | paduyeckre MeTobl penieHnus 3a1a4
C MmapaMeTpaMHu.

Hcnonb3oBanue rpadukoB (QYHKIMHA A7 UCCIEAOBAHHS MPOIECCOB M 3aBHCUMOCTEH, KOTOpbIE
BO3HHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB U PEATbHOU KU3HU.

Havajna maTeMaTH4eCKOro aHaJmu3a

[IpumeHeHue NpPOU3BOAHON K HCCIENOBAaHUIO (DYHKIMA Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxaenre HanOobIIero ¥ HAMMEHbIIET0 3HAYeHUH HeTIPePhIBHOM (PYHKIIMH Ha OTpe3Ke.



IIpumeHeHne TPOU3BOIHON Ul HAXOXKACHUS HAWIYYILEro PeleHusl B NPUKIIAJHBIX 3adadax, i
OIpEeJIEJIEHUs] CKOPOCTH U YCKOPEHHs IpoLecca, 3aJaHHOr0 (GopMyIIoi Wity rpaKoM.

IlepBooOpasHasi, OCHOBHOE CBOIMCTBO MepBo0Opa3HbIX. [lepBooOpa3Hble 37eMEHTAapHBIX (YHKLIUH.
ITpaBuna Hax0XI€HMSI IEPBOOOPA3HBIX.

HHurerpan. l'eomerpudeckuil CMBICI HMHTErpana. BbIYUCIEHHE OIPENENEHHOIO HMHTErpanga Iio
dhopmyne HeroTona-JleiioHua.

[Tpumenenne uHTErpaa s HaXOXKACHUS IUIOMACH MIOCKUX GUTyp U 00BEMOB T€OMETPHUECKUX
Tel.

[Ipumepsr pemenuii  nuddepeHIUaTbHBIX  ypaBHEHHH. MareMaTHuecKkoe MOJeIUpPOBaHHE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHIIHaTbHbIX YPABHEHUH.



ILTAHUPYEMBIE PE3YJIbTATBl OCBOEHHUA YYEBHOI'O KYPCA <«AJITEBPA H
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TO3HWIMH OOYYArOIIETOoCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIecTBa, MPEJICTaBICHHE O MAaTeMaTHYEeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, NPOIEAYp TPaKIaHCKOrO o0ImecTBa (BBIOOPHI, OMPOCHI M JIPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HMX (PYHKUHMSIMH U
Ha3HA4YCHHEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHHMCKON TPaKAAHCKOM WIECHTHUYHOCTH, YBOXKEHHS K NPOIUIOMY U
HACTOSIIEMY POCCHUHMCKOM MaTe€MaTWKH, LEHHOCTHOE OTHOLIEHHWE K JOCTH)KEHHSIM POCCHUICKHUX
MAaTEMaTUKOB M POCCUKMCKOM MATEMAaTUYECKOM IIKOJIbI, MCIIOJIb30BAHUE 3THX JOCTHKECHUH B JIPYTHX
HayKaX, TeXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, c(hopMHpPOBAaHHOCTH HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO IMOBEJEHHUSA, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKCHUN HAyKU U
JeSTeNbHOCThIO YUYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEeIMICHUH, pacCyKIeHUH, BOCIPHUMYHNBOCTh K MATEMATHUYECKUM aCIICKTaM Pa3THIHbIX
BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCHMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTeMaTHYeCKHe 3HAHWsS B HMHTEpecax 3/I0pOBOTO U
0e30macHOr0 00pasza KM3HU, OTBETCTBCHHOE OTHOIIEHHWE K CBOEMY 3JIOPOBBIO (3I0pOBOC MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATUA M OTIbIXa, peryisipHas (u3nueckas aKTHUBHOCTB), (hHU3HUECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JESITEIILHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUS, HWHTEpPEC K pas3audHbiM cdepam
npodecCHOHANBEHOM IeATENbHOCTH, CBSI3aHHBIM C MATEMATUKON U e€ MPUIIOKEHUSIMH, YMEHHE COBEPILaTh
OCO3HaHHBIM BBIOOP Oyaymield mnpodeccud | Peaqu30BBIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTU4YecKoMy OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU
BCEH JKM3HHM, TOTOBHOCTh K AaKTHBHOMY YYAaCTHIO B PEIICHHH MPAKTHYECKUX 3aJad MaTeMaTUYECKOH
HaIpaBJIEHHOCTH;

7) 3K0JIOTrMYEeCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IKOIOTUYECKOW KYIbTYphI, IOHUMAHHE BIHUSHUS COIUATBHO-PKOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHME TPUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHUE TJI00aTbHOTO XapakTepa
AKOJIOTMUECKUX MPoOIIeM, OpHEeHTallMs Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM NJIs pellieHus 3a1a4d B
00JIaCTH OKpYKarolel cpefbl, MIIaHUPOBAHUE MOCTYNKOB M OIEHKH WX BO3MOJKHBIX TOCJIEICTBHU st
OKpY’Karollen cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TMPAKTUKH, TOHHMAaHHE MaTeMaTHYeCKOW HayKh Kak cQepbl YelIOBEYECKOn
NEeSATEIbHOCTH, 3TANoB €€ pa3BUTUS M 3HAYMMOCTH JJISl PAa3BUTHUS LIUBWIM3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTHYECKON KyJIbTYpPOH KaK CPEICTBOM IMO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
ba3oBble Jjornueckue aAeMcTBUs:
BBIABJIIATD U xapaKTemeBaTB CymeCTBeHHI)Ie HpI/I3HaKI/I MATEMATHUYCCKUX 06”I)GKTOB, HOHSITI/II71,
OTHONICHUN MEXIy MOHATUAMHU, (OPMYIUPOBATH OINPEICICHHS TIOHATUH, YCTaHABINBATH CYIIIECTBEHHBIN
MPU3HAK KJacCU(UKAIINN, OCHOBAHUS st 000OIIEHUS U CPAaBHEHHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIPUHMMATh, (OpPMYyIHpOBaTb U  MPeoOpa3oBBIBATh  CYXKACHUSA:  yTBEpPIUTENbHBIE H
OTpHLIATENIbHBIE, €MUHUYHBIE, YACTHBIE U OOIIIE, YCIOBHBIE;

BBISIBJISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHBOpEUHs B (pakTax, JaHHBIX,
HaOMIOACHUSAX M YTBEPXKAEHUSAX, MpeularaTb KpPUTEPUM JJs  BBIABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JieJIaTh  BBIBOABI C MHCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aK/I4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CAaMOCTOATENIBHO JIOKA3aTeIbCTBA MAaTEMaTHMUYECKUX YTBEP)KACHUH (IpsMble U OT
MPOTHBHOTO), BBICTPaMBAaTh APTyMEHTAIMIO, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBObI;

BBIOMpATh croco0® pemeHUs y4eOHOW 3amayM (CpaBHMBATH HECKOJIBKO BapHaHTOB peEIICHUS,
BbIOMpPaTh HauboJIee MOIXOASMIMNI ¢ YYETOM CaMOCTOSITEIbHO BBIJEICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJIb30BaTh BOIPOCHl KaK HCCIEN0BAaTEIbCKUN MHCTPYMEHT IO3HaHUS, (HOPMYIMpPOBATH
BOIPOCHI, (pUKCHUPYIOIIHE MPOTUBOPEUYUE, MPOOIieMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (POPMHPOBATH
TUIOTE3Y, apTyMEHTHUPOBATh CBOIO ITO3HUIIMIO, MHEHUE;

IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, MCCIEAOBAHUE IO YCTAHOBIIEHUIO
0COOEHHOCTEH MaTreMaTH4YecKoro OOBEeKTa, SIBJICHUs, IMPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXITY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (OopMysIupoBaTh OOOOIIEHMS U BBIBOJBI 10 pe3yjibTaTaM HpPOBEIAEHHOIO
HAOJIOACHNUS, WCCICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTHh IIONYYEHHBIX pE3yJIbTATOB, BBHIBOJOB H
000011IeHHI;

IIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TaKXKE BBIJBUTATh NPEAMNOJIOXKEHUS O €r0
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH Ae(DULUTHI HHPOPMALIMH, TAaHHBIX, HEOOXOAMMBIX /ISl OTBETA HA BONPOC U AJIS PELICHUs
3aJ1a4y;

BbIOMpPATh UHPOPMALIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH UHPOPMAIIUIO PA3TUYHBIX BUIOB U ()OPM TPE/ICTABICHUS;

CTPYKTYpUpOBaTh HH(MOpMAIMIO, MPEACTaBIATh €€ B pa3iIMyHbIX (opMax, WILIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO COPMYITUPOBAHHBIM KPUTEPHSIM.
KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

Oo0menne:

BOCIPUHHUMATh U (OPMYJIUPOBATH CYXJIEHUS B COOTBETCTBUHU C YCJIOBUSIMM M LEISIMH OOLICHMUS,
SCHO, TOYHO, I'PAaMOTHO BBIpaXKaTb CBOIO TOYKY 3PEHHS B YCTHBIX M IMCBbMEHHBIX TEKCTaxX, 1aBaTh
MOSICHEHMSI 110 XO/1y pELIeHMs 33/1a4i, KOMMEHTHPOBATH MOJIyYE€HHBIH pe3ybTaT;

B X0J1¢ 00CYXJIE€HMs 3a7]aBaTh BOIPOCHI MO CYILECTBY 00CYXKJIaeMOM TeMBbl, MPOOJIEMBI, pelaeMon
3aJlauM, BBICKA3bIBaTh WJEH, HAICJICHHbIE HAa IIOMCK pEIIEHUs, COIOCTABISATH CBOM CYXICHUS C
CYXKJEHUSMH JpPYTUX YYacTHHKOB Juaiora, OOHapyXHWBaThb pasziIMuuMe M CXOJCTBO TO3MULUH, B
KOPPEKTHOI popMe GOopMyIUpOBATH Pa3HOTIIACHS, CBOM BO3PAXKECHHUS;

IIPENCTABIATh  PE3YyJbTaThl  PEIIEHUS 3aJauyd, OKCIIEPUMEHTA, HCCIEIOBaHUsA, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (hOpMAaT BBICTYIUIEHHMSI C Y4€TOM 3aJauy Ipe3eHTaluu U OCOOEHHOCTEH
ayUTOpHH.

PerynsiTuBHbIe yHUBEPCAJIbHbIE Y4eOHbIE 1eliCTBUA

Camoopranu3anmus:

COCTaBJIATH IUIaH, AJITOPUTM PELLIEHUS 33/a4H, BBIOMPATh CIOCO0 peleHus ¢ yUETOM UMEIOLINXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapHaHThI pEIIEHUI ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEICKT:

BJIa/IeTh HaBBIKAMM TIO3HABATEIbHOM pedrekcuu Kak OCO3HaHMsI COBEpIIAEMBbIX JAEUCTBUU H
MBICIMTENBHBIX MPOLECCOB, HMX pe3ylbTaToB, BIAAETh CHOCOOAMH CAMONPOBEPKU, CaMOKOHTPOJIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKol 3a/1auu;



MPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHHKHYTh MPU PEIICHUH 33]]a4i, BHOCUTh KOPPEKTUBBI
B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, JaHHBIX, HANJICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa IENIM M YCIOBHSIM, OOBSICHSATh MPUYNHBI JOCTHIKCHHS WA
HEIOCTHKEHUS PE3YNIbTATOB JESITEIBHOCTH, HAXOJUTH OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeILHOCTD:

MOHUMATh U UCIOJIB30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUAYAIbHONW paOOTHI MPH PELICHUN
yUeOHBIX 3aJla4, MPUHUMATh 11EIb COBMECTHOM NIESATEIHLHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacmpenensTb BUABI PadOT, IOrOBapUBATHCH, OOCYXKIATh MHPOIECC U pe3yiabTaT padoThl,
0000111aTh MHEHHUS HECKOJILKHUX JIIOMIEH;

y4acTBOBATh B TPYMIIOBEIX opmax paboTsl (00CYk)ACHHS, 0OMEH MHEHHUN, «MO3TOBBIC IITYPMBD» H
WHBIC), BBIMOJHATH CBOI 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBHUS C IPYTMMHU UICHAMHU
KOMAaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJAJa B OOLIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYACTHUKAMH B3aUMOJICHCTBHSI.

INPEJAMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 10 kj1acce 00ydaroniuiics moyqyuT CIeAYIOIUE IPeAMETHBIC PE3YIbTaThI IO
OTAENbHBIM TeMaM pabodel mporpamMmbl ydueOHOro Kypca «Anrebpa M Hayajla MaTeMaTHYeCKOro
aHaJIu3a»:

Yuciia 1 BbIYMCICHUSA:

CcBOOOJIHO ONEpUpOBaTh MOHSTHUAMU: PALMOHAIBHOE YHMCIIO, OECKOHEUYHAsl NepHoarudecKast Apoob,
IIPOLIEHTBI, MPPALMOHAIBHOE YHCJIO, MHOXKECTBA PALlMOHAJIBHBIX M ACUCTBUTEIBHBIX YMCEI, MOIYJb
JIEHCTBUTEIILHOTO YK CIIA;

IPUMEHATH APOOH U NPOLIEHTHI JUISl PEIICHUs MPUKIIAAHBIX 33a]a4 U3 Pa3IUYHBIX OTpacieil 3HaHuH
U peajbHOU KU3HU;

IPUMEHATHh NPUOIMKEHHBIC BBIYMCICHUS, [IPABUIA OKPYIJICHUS, IPUKUIKY U OLIEHKY pe3ysbTaTa
BBIYHCIICHHUI;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IIEJIbIM [OKa3aTelleM, MCIOJIb30BaTh MOIXOASIIYIO
¢dbopMy 3anucH JEHCTBUTENBHBIX YHCEN IS PEIICHHSI TPAKTUYECKHX 33/1a4 U IPECTABICHUS JaHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpalbHOI CTENEeHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: JIOTapu(PM Yncia, AECATUUHBIE U HaTypallbHbIE JIorapu(MBI;

CcBOOO/IHO ONIEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apIyMEHTAa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMeEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MMOHATUSAMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YpaBHEHHUSI U ypaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHbIE HEPAaBEHCTBA;

IPUMEHATh pa3IMYHbIE METOJbl PELICHUs PALMOHAIBHBIX U JAPOOHO-PALMOHANBHBIX ypaBHEHUH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNS HEPaBEHCTB;

CBOOOJHO ONEPHPOBATh MOHATUSMH: MHOTOUYJIEH OT OJHOM NepeMEeHHOW, MHOTOYJIEH C LEJIbIMU
K03 duLMeHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTH JEJ€HNE MHOIOYWIEHAa Ha MHOTOYJIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera i pemenns 3anau;

CBOOO/JIHO ONEpUPOBATH MOHATHSAMHU: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpulla, ONpEAEIUTEINb
MaTpulbl 2 X 2 W €ro reoMEeTPUYECKHil CMBICI, UCIOJIb30BaTh CBOWCTBA ONpeAenuTens 2 X 2 Juist
BBIUMCJICHUS] €0 3HAYEHUS, IPUMEHSITh ONPEISIUTENH JUIsl PEIIEHUs] CUCTEMbl JIMHEHHBIX YpaBHEHMIH,
MOJIETIMPOBATh pEAlbHbIE CHUTyallMM C IIOMOLIbIO CHCTEMbI JIMHEHHBIX YpaBHEHHH, MCCIEA0BATh
MIOCTPOCHHBIE MOJIETM C TOMOIIBIO MaTpUIl U ONpEeeNUTeNe, WHTepHPEeTUPOBATh MOTYyYEHHBIN
pe3yJbTarT;

HCIIOJIb30BaTh CBOMCTBA NEHCTBHUI ¢ KOPHAMHU ISl MpeoOpa30oBaHUs BhIPAXKEHU;

BBINOJIHATE IPE0OpPa30BaHUs YHCIOBBIX BBIPAKEHHUH, COJIEPKAIMX CTENEHH C DPALUOHAIBHBIM
MOKa3aTeleM;

MCIOJIb30BaTh CBOMCTBA JOTapu(pMOB IJIsl MpeoOpa3oBaHus Jorapu(pMUUIECKUX BbIPAXKEHUH;

cBOOO/JIHO OMNEpUpPOBaTh MOHATHSAMH: HpPpalMOHANbHBIE, IOKa3aTellbHble W JIOTapu(pMUYECKHe
YPaBHEHUs, HAXOAUTb UX PEUIECHUS C MOMOILIBIO PAaBHOCUJIBHBIX IEPEXOA0B WIN OCYILECTBIIAS MPOBEPKY
KOpHEH;



IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE (bopmybI JUIS npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKCHH;

CBOOOJHO ONEpPHPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHITh HEO0OXOAUMBIE
(GopMyIbl ISl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJICIIMPOBATh pEajJbHBIC CUTYAllMM Ha S3bIKE aIreOpbl, COCTAaBIATH BBIPAXKCHUS, YpaBHEHHUS,
HEPABEHCTBA 10 YCJIOBUIO 3aJa4d, MCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM almapara
anreopshl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: (QYHKIUS, CHOCOOBI 3afaHus (PYHKLMHU, B3aMMHO OOpaTHBIC
GbyHKUMH, KoMNo3uuMsA GYyHKUMH, rpaduk (yHKIMH, BBIIOJIHATH IEMEHTApHbIE MPeoOpa30BaHUs
rpaduKoB (PyHKITHIA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: OOJACTh ONPEAETICHUS M MHOXECTBO 3HA4eHUH (DyHKIMH,
HYIH (QYHKIIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpPUPOBaTh MOHATUAMHU: YETHBIE U HEYETHBbIC (YHKIMH, NEpUOIUYECKHE (DYHKIIMH,
MPOMEXYTKH MOHOTOHHOCTM (YHKIIMH, MaKCUMyMbl M MHUHUMYMBI (YHKIHMH, HauOoOJbIee W
HauMEHblIee 3HaYeHue QyHKIUHN Ha IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTEIEHHAS (DYHKIHS C HaTypalbHBIM M IEJIBIM ITOKa3aTeleM,
rpaduK CTereHHON (YHKLHHU C HATypaJbHBIM M LIEJIbIM IOKa3aTesleM, rpaduk KOpHS N-OH CTENEHU Kak
(byHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKA3aTeIeM;

ONEpUPOBATh MOHATUSAMM: JIMHEHHAs, KBagpaTU4Has U APOOHO-IMHENHHass (YHKLUHU, BBITOJIHATH
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOSHHUE UX TPaHKOB;

CBOOO/JIHO ONEPUPOBATH NOHATUAMM: ITOKa3aTeIbHasl U Jorapupmuueckas GyHKLINHU, UX CBOMCTBA U
rpad MKy, UCIOIB30BATh UX TPAPHKH IS PEIICHUS yPaBHEHUN;

CBOOOJHO  ONEpPUpPOBATh MOHATUSAMM: TPUTOHOMETPHUYECKAas OKPYXKHOCTb,  OIpeAETICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCNOJb30BaTh rpadukyu QYHKUUH Uil MCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH IpU pelIeHUH
3a7a4d U3 IPYTuX y4eOHBIX NMPEAMETOB U PealIbHOW KU3HH, BBIPAXKaTh (YOpPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

Hayana maTreMaTH4eCKOro aHaImM3a:

CBOOOJHO ONEpUpPOBATh MMOHATUAMHU: apupMmeTHyeckass M TIeoMeTpUdecKas IpOorpeccus,
0EeCKOHEYHO yObIBarolIasi TeOMEeTpUYecKasi Iporpeccusi, IMHENHHBIN U SKCIIOHEHIIMAIbHBIA pOCT, popMmyia
CJIO’KHBIX IPOLIEHTOB, UMETh IIPEJICTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUH JIJISl PELIEHMSI pealIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOTHO OIIepupOBaTh MOHATHUSIMU: IIOCJIEI0BATEIBHOCTb, CIOCOOBI 3a/laHus
MIOCJIEI0BATENbHOCTEH, MOHOTOHHBIE M OTrPAaHUYEHHBIE I10CIEOBATEIbHOCTH, IOHUMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIM3a KaK aHaiuu3a 0€CKOHEUYHO MallbIX;

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: HENPEPbIBHbIE (DYHKLIMHU, TOUKU pa3pbiBa rpaduka QyHKINH,
acCUMIITOTHI rpaduka GyHKINY;

CcBOOO/JIHO OIEpUpPOBaTh MOHATHUEM: (QYHKIIMS, HENpepbIBHAs Ha OTpe3Ke, NMPUMEHSTh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA I peleHus 3aaay;

cBOOOZIHO ONepUpoBaTh MOHSATUSIMM: NEpBas U BTOpas MPOU3BOJHBIE (YHKIIMH, KacaTeslbHas K
rpaduky GyHKIUY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOIO M KOMITO3UIIMU JIBYX (DYHKIMH, 3HAThH
MIPOM3BO/IHBIE JIEMEHTAPHBIX (PYHKIUH;

HCIIOIh30BaTh TEOMETPUUECKUN B (PU3UUECKHUI CMBICI TIPOU3BOTHOM TSI pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEpallii HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Uil OIMCaHUS pPEaJbHBIX IPOLECCOB H
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBATh MOHATUSMH: OIpENeIeHUe, TeopeMa, ypaBHEHHE-CIIEACTBUE, CBOWCTBO
MaTeMaTHYeCKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kj1acce o0ydaroniuiics moayyuT ciaeayromue npeaMeTHbIE Pe3yIbTaThl M0
OTIENbHBIM TeMaM pabodeil mporpaMMmbl yyeOHOro Kypca «Aunredbpa M Hadajga MaTEeMaTHYeCKOIo
aHaJIN3a»:

Ymuciia 1 BbIYUCICHUSA:



CBOOOJHO OMEpPUPOBATH MOHSATUSMU: HATypallbHOE M IEJI0€ YHCIIO0, MHOXECTBA HATYPaIbHBIX U
LIEJIBIX YMCENl, UCTO0JIb30BaTh MpU3HAKK JeauMocTtu nensix yncen, HOJ n HOK natypanbHbIX yncen ajs
pelieHus 3ajiay, NpUMEHTh anroputM EBkinuaa;

CBOOOJITHO OTEpUPOBATH TOHATHEM OCTaTKa IO MOMIYJIO, 3alUChIBATh HATypajbHbIE YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJIHO ONEPUPOBATH TMOHATHUAMH: KOMIUICKCHOE YHCIIO U MHOXKECTBO KOMIUJICKCHBIX YHCET,
MPEJICTaBIATh KOMIUICKCHBIC YMCIa B alreOpandeckodl W TPUTOHOMETPUYECKOW (hopMe, BBITIOIHATH
aprupMETHYECKHUE ONIEPAIIMU C HUMH B H300pakaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh TMOHATHIMH: HppalMOHAIBHBIC, ITOKA3aTeJbHbIE M JIOTapu(DMHUCCKUE
HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C OMOIIbIO0 PABHOCHIIBHBIX IIEPEXOIOB;

OCYIIECTBIIATH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPHUUIECKOTO YPaBHEHUS;

CBOOO/IHO OMEPUPOBATH TIOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITH HEOOXOIUMBIC
(hOpMYJIBI 711 pEIICHUsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJIHO OIEpPUPOBATh IMOHSATUAMH: CHCTEMa W COBOKYMHOCTb YPaBHEHHUW U HEPABEHCTB,
PaBHOCWJIBHBIE CHCTEMBI M CHCTEMBI-CIIC/ICTBUS, HAXOJHWTh PEUICHHUS CHUCTEMbI U COBOKYIHOCTEH
paIMoOHAaIBHBIX, UPPALMOHAIBHBIX, TTOKA3aTEbHBIX U JIOTAPU(MUICCKIX YPAaBHEHUH 1 HEPABEHCTB;

pelarhb paloOHAJIbHBIE, HMppalyoHabHbIE, IoKa3aTeJIbHbIE, norapudmudeckue n
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEP KAIINE MOYJIN U TTapaMeTphl;

MPUMEHITh Tpaduueckre METOAbl JiA pElIeHUs YPaBHEHHM M HEPaBEHCTB, a TaKXe 3ajad ¢
rnapameTpamu;

MOJIETIUPOBaTh pEalbHbIE CUTYallUM Ha S3bIKE alIreOpbl, COCTaBISATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U UX CHUCTEMBI 10 YCIOBUIO 33/1a4H, UCCIEA0BATh MTOCTPOCHHBIE MOJICIIN C UCIIOJIb30BAHUEM
anmapata anreOpbl, THTEPIPETUPOBAThH MOTYYECHHBIH pe3yNbTar.

DyHKIUH U TPaQUKH:

CTPOUTH I'paUKH KOMIO3UIUU (PYHKIUN C TOMOIIBbIO 3JE€MEHTApHOTO MCCIEIOBAHMS U CBONCTB
KOMITO3UITNH IBYX (DYHKIINN;

CTPOUTH reOMETpUUECKHe 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATHSAMU: TPa(UKH TPUTOHOMETPHUSCKUX (PYHKIIHIA;

MPUMEHSITHh (PYHKIUU AJI1 MOJICTHPOBAHUS U HCCIIEIOBAHUS pealbHBIX IMPOILIECCOB.

Hauyana MmaTeMaTH4YeCKOro aHAJIN3a:

MCIOJIb30BaTh MTPOU3BOIHYIO IS UCCIIEeIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTH M SKCTPEMYMBI,

HaxOJUTh HaUOOJIbIIIEEC ¥ HAUMEHbIIIEE 3HAUCHHs (PYHKITUU HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOIHYIO JIUIsl HAXO0XK/ICHUS HAMIYYILErO PEIICHUs B MPUKIIAHBIX, B TOM YHUCIIE
COIMAIbHO-O)KOHOMHUYECKUX, 3a7avyax, ISl ONpeAesIeHUs] CKOPOCTH U YCKOPEHHUs TMpoIlecca, 3aJaHHOTO
bopmyoit uimm rpadukom;

CBOOOJIHO OIEpUPOBaATh TOHATHSMU: TIepBOOOpa3Hasi, OMPEACIEHHBIH WHTErpaj, HaXOIUTh
MepBOOOPaA3HbIE dTIEMEHTAPHBIX (QYHKIIMI U BEIYUCIATH HHTErpai no hopmyne Herotona-JlelOnua;

HaxOJUTh IJIOIIAIN TUIOCKUX PUTYP U 00BEMBI TEJ C TTOMOIILI0 MHTETPAJIa;

MMETh TMPEJCTAaBICHUE O MaTeMaTH4YeCKOM MOJIETMPOBAHUM Ha NpPHUMEpPE COCTaBJICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pemars MPUKIAAHBIE 33aJa4d, B TOM YHCJIE COLUATbHO-)KOHOMHUYECKOTO U (PU3MYECKOro
XapakTepa, CpeACTBAMUA MaTEeMaTUYECKOT0 aHaIK3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJsun4vecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMPorpamMmbl Bcero Kontponsnbie | Ilpakrudeckue oOpa3oBaTesibHbIE
padoTbI padoTbI pecype
MHOXECTBO JI€HCTBUTEIIBHBIX YHCE]L.
1 MHuorouiensl. PaninonanbHbie ypaBHEHUS U 19 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 [TocnenoBaTeabHOCTU U MPOTPECCUH 2 0
3 ApudmeTrndeckuii KOpeHb N-OU CTETICHH. 10 1
WpparnmonansHble ypaBHEHUS
4 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 15 1
LIEJIBIM ITOKa3aTeneM
5 [ToxazatenpHas pynkius. [TokazarenpHble 17 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUSA. 23 1
Jlorapudmuueckue ypaBHEHHS
7 TpUroHoMeTpUUECKNE BBIPAXKEHUS U 10 5
ypaBHEHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1
3HAHUU
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 8 0




11 KUIIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponesrie | Ipakrmieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecype
1 [TponsBoaHas 10 1
I/ICCJIeI[OBaHEIe (YHKIUH C TOMOIIIBIO 12 1
IIPOU3BOTHON
2 ITepBooOpasHast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETPHUUECKUX (HYHKITHIA. 14 1
TpuronomeTpuyeckrue HEpaBeHCTBA
4 HppannoHnaiibHbIE, MOKa3aTeIbHBIC U o4 1
norapudMuuecKre HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 Harypanbnbie u nensie yncia 10 1
CucreMsbl pallioHaIbHBIX, UPPALMOHATBHBIX
7 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUU
8 3aa4uM ¢ napaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AU 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
w/m Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie W3yueHHS  0GPA30BATEJIbHbIE
padoThI padoThI pecypenr
1 Ilenbie u paroOHAIbHBIE YHCIIA 1 https://fipi.ru/
[IpencraBienne 6ECKOHEUHOM
2 MEPUOIUIECKOMN IECATHYHOMN IpOOH B BUJIE 1 https://fipi.ru/
OOBIKHOBEHHOM
3 JIeficTBUTEIBHBIC YKCIa 1 https://fipi.ru/
4 Moayib 1efiCTBUTEIBHOTO YHCIIA 1 https://fipi.ru/
5 beckoHeuHo yObIBaroIasi reOMETpUICCKast 1 httns://fipi.ru/
porpeccus PUP= AP
6 Cymma 6eCKOHC:IHO yObIBaromiei 1 httos://fipi.ru/
TCOMETPHUCCKON IPOTPECCUU Ups.AHRLIUE
5 Apubmernieckuit KOpeHb HATypaTbHON 1 httos://fioi.ru/
CTENEeHU ntps:/mpt.ru/
8 CaoiicTBa alzin(bMeTqucxoro KOPHS 1 hitos://fipi.ru/
HATYpaJbHOHN CTEHICHU nttps:/prrus
9 Brruncnenmne KkopHel HATypaaTbHOW CTENICHU 1 https://fipi.ru/
10 YnporeHue BBIPAKCHHI, COZEPIKAIIIIX 1 httos://fioi.ru/
KOpEHb HATYPaIIbHOM CTETICHU s
11 CreneHb ¢ paloHAIbHBIM TI0Ka3aTeieM 1 https://fipi.ru/
12 CBOJiCTBA CTEMIECHH C PAlHOHATBHBIM 1 httos://fioi.ru/
mokasaresem
13 CreneHb C ICHCTBUTEIIBHBIM ITOKa3aTelIeM 1 https://fipi.ru/
14 CBOiiCTBa CTENEHH C JACHCTBUTEIbLHBIM 1 httos://fioi.ru/
oKazaresem
15 Obobmaromuii ypox no Teme: 1 https://fipi.ru/

«JleHcTBUTENbHBIC YUCIIA
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KonTtpoabsnas pa6ora Ne 1 nmo Teme:

16 . 1 https://fipi.ru/
«/leificTBUTEIbHBIE YHCIIA»

17 Crenennasi GyHKIUS, €€ CBOWCTBA U TpaduK 1 https://fipi.ru/
18 Crenennas GyHKIIUS, €€ CBOWCTBA U IpaduK 1 https://fipi.ru/
19 B3aumHo oOpaTHBIE QYHKITHH. 1 https://fipi.ru/
20 CrnosxxHast QyHKIUS 1 https://fipi.ru/
21 PaBHOCHJIBHBIC YPABHCHHS 1 https://fipi.ru/
22 PaBHOCHIIbHBIC HEpAaBCHCTBA 1 https://fipi.ru/
23 WppatmoHaibHbIC YypaBHEHHUS. 1 https://fipi.ru/
24 HppaiinoHaibHble YpaBHEHHUSL. 1 https://fipi.ru/
25 HppatnmoHaibHbIC YpaBHECHHUS. 1 https://fipi.ru/
26 WpparmonansHbIe HEPAaBECHCTBA 1 https://fipi.ru/
27 HppanuoHaibHble HEpAaBEHCTBA 1 https://fipi.ru/
28 HppanuoHaibHble HEpAaBEHCTBA 1 https://fipi.ru/
29 Pemenue nppannoHanbHbIX YpaBHEHUN U 1 httos://fibi.ru/
HEPaBCHCTB NS LI

30 O6o06maromuii ypok mo teme: «CreneHHas 1 httos://fipi.ru/
GYHKITHS NHps.AHpL I

N Creneman gyt . hitps:/fipi.ru
32 MHOTOYIEH OT OJIHOTO MEPEMEHHOTO 1 https://fipi.ru/
33 Cxewma ['opHepa 1 https://fipi.ru/
34 Ilf;)g;:; ;\4}13{;)3F;‘IJICH3 OT OJIHOTO TIEPEMEHHOTO. 1 httos://fipi.ru/
35 iil;fi}iﬂl‘;{ee;;(ﬂe ypaBHeHus1. CreacTBue u3 1 httos://fioi.ru/
36 Pemrenue ypaBHEHMI BBHICITUX TIOPSIIKOB 1 https:/fipi.ru/
37 Pemrenne ypaBHEHMI BRICITUX TOPSIIKOB 1 https://fipi.ru/
38 Omnpenenenue MOTyst 1 https://fipi.ru/
39 YpaBHEHHSI, COIepIKANTUE 3HAK MOTYJIS 1 https://fipi.ru/
40 YpaBHEHHSI, COIepIKATUE 3HAK MOJTYJIS 1 https://fipi.ru/
41 YpaBHeHHsI, coIepKaIUe 3HAK MOYIIS 1 https://fipi.ru/
42 HepaBeHcTBa, cojieprKaiiie 3HaK MOIYJIs 1 https://fipi.ru/
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43 HepaBeHncTBa, coaepxaniue 3HaK MOAYJIs 1 https://fipi.ru/
44 HepaBeHncTBa, coaepxaniue 3HaK MOAYJIIs 1 https:/fipi.ru/
45 O0600meHne TeMbl «Anredpanyeckue 1 httos://fipi.ru/
yYpaBHEHUS U HEPABEHCTBAY NHps-/ApLIus
KonTtpouabnas padéora Ne3 no reme
46 «AJIredpanyecKne ypaBHeHUs U 1 https:/fipi.ru/
HEPaBEHCTBA»
47 [Toka3zarenpHast pyHKLUS, €€ CBOWCTBA U 1 https:/fioi.ru/
rpadux Atps./pLIUL
48 [Toka3zarenpHast pyHKLUS, €€ CBOWCTBA U 1 httos://fioi.ru/
rpadux PRS- DL
49 HOKaSa}“eJIBHBIe ypaBHeHUsl. Pemenne } 1 hitos://fipi.ru/
HPOCTEHINX MOKA3aTeIbHbIX YPAaBHEHHI MHps-AApLTW
50 HOKaSa}“eJIBHBIe ypaBHeHUsl. Pemenne } 1 hitos://fipi.ru/
HPOCTEHILNX MOKA3aTeIbHbIX YPAaBHEHHI MHps-AApLTW
51 Pemenne PAsIMYHbIX BHIOB MOKA3aTEIbHBIX 1 httns://fipi.ru/
ypaBHEHHUI IHpS./IRLIL
52 Pemenue PA3JHHIHBIX BUJIOB [0KA3ATEBHbIX 1 httns://fipi.ru/
ypaBHEHUIA Ups.AHRLIUE
53 Pemenne PAsIMHBIX BHJOB MOKA3aTEbHBIX 1 httns://fioi.ru/
ypaBHEHUI s
54 HOKa3aTeJ'IBHBIe HepaBeHCTBa. Penenue 1 httns://fioi.ru/
MPOCTEHIIMX MOKA3aTeIbHBIX HEPABCHCTB e o
55 HOKasavTenLHLIe HepaBeHCTBa. Penienue 1 hitos://fipi.ru/
MPOCTEHIINX IMOKAa3aTeNbHBIX HEPAaBEHCTB e o
56 Pemenwne mokasarenbHBIX HEPABEHCTB 1 https://fipi.ru/
57 Pemenne moka3aTeabHBIX HEPABEHCTB 1 https://fipi.ru/
58 Perienue nokazaTesbHbIX HEPABEHCTB 1 https://fipi.ru/
59 Pemenvie mokasareabHBIX HEPABEHCTB 1 https://fipi.ru/
60 CucTeMsbl oKa3aTeNbHBIX YPaBHEHHH 1 https://fipi.ru/
61 CucTeMsbl OKa3aTeNbHBIX HEPABEHCTB 1 https://fipi.ru/
62 Obo0maromuit ypox no Teme: 1 https://fipi.ru/
«[lokazarenpHas QYHKIUS»
63 KonTtpoabHnas padora Ne 4 no Teme: 1 httos://fipi.ru/

«Iloka3zaTeabHas QpyHKIUD)
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64 [TonsiTue norapudma 1 https://fipi.ru/
65 Beruncnenne norapudmon 1 https://fipi.ru/
66 CBoiicTBa jorapudmoB 1 https://fipi.ru/
67 CaoiicTBa jorapudmoB 1 https://fipi.ru/
68 IIpumeHeHue CBOI‘/'ICTVB J0rapugmMoB K 1 httos:/fipi.ru/
PELICHHIO YPaBHEHHIA MHPS-AAIRLIU
69 Jecsatuunbie norapudmsl. Hatypansasie 1 httos://fipi.ru/
Jorapudmpl P AHIPLILY
dopmyna nepexoza OT Joraprdma oIHOro
70 OCHOBaHWUS K Jorapudmy 1mo Apyromy 1 https://fipi.ru/
OCHOBAHUIO
71 Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U 1 httos://fipi.ru/
rpaduk e b
79 Jlorapudmuueckast GyHKIUS, €€ CBOWCTBA U 1 httos://fipi.ru/
rpaduk PUP= AP
73 I[Mpocreiimiue orapuMUYECKUe YpaBHEHUS 1 https://fipi.ru/
74 [Ipocreiimme norapudMuydeckre ypaBHEHHUS 1 https://fipi.ru/
75 Perierne torapu)MU9IecKux ypaBHEHHN 1 https://fipi.ru/
76 Pemenne norapudmMudecknx ypaBHEeHHI 1 https:/fipi.ru/
77 Pemenue norapupMuveckux ypaBHEHHHA 1 https://fipi.ru/
78 Pemenne norapuMudyeckux ypaBHEeHHI 1 https:/fipi.ru/
79 ITpocreiimme norapudmuyeckue 1 httos://fipi.ru/
HEPaBEHCTBA
80 ITpocreiiume norapudmuyeckue 1 httos://fioi.ru/
HEpPaBEHCTBA
81 Pemenne norapuMuyeckux HepaBeHCTB 1 https://fipi.ru/
82 Pemenue norapupMuueckux HEPaBEHCTB 1 https://fipi.ru/
83 Pemenue norapuMudeckux HEpaBEHCTB 1 https://fipi.ru/
84 Pemenue norapupMuuecKux HEPaBEHCTB 1 https://fipi.ru/
AL YPOK IO TeMe: -
85 SJ?(())S;;I/II(;E/[IH‘—EZE;SI Q)slHIfuI:ﬂ» 1 https://Tipt.ru/
5 | Komommspaforede o ove 1 ——
87 Paauannas mepa yria 1 https://fipi.ru/
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88

IToBOpPOT TOUKM BOKpYT Hayajga KOOpPAWHAT

https://fipi.ru/

Onpeznenenne cuHyca, KOCHHYCa M TaHT€HCa

89 https:/fipi.ru/
yria

90 Berurcienue cuayca, KOCHHyCa M TaHTCHCA httos://fipi.ru/
3aJ[aHHOT'O yIJia NS ApLLI

91 3HaKM CHHYCa, KOCHHYCa U TAHTCHCa https://fipi.ru/

92 3aBUCHMOCTH MEXy CHHYCOM, KOCHHYCOM H httns://fipi.ru/
TAHTCHCOM OJIHOTO U TOTO e yriia s AL

93 3aBUCHMOCTH MEXy CHHYCOM, KOCHHYCOM H https:/fioi.ru/
TAHTEHCOM OJIHOTO U TOTO € yriia NS ApLLI
TpuroHoMeTpUYECKHE TOXKICCTBA.

94 Jloka3aTeNbCTBO TPUTOHOMETPUICCKIX https://fipi.ru/
TOX/IECTB
TpUroHOMeTpUYECKHE TOXKIECTBA.

95 Jloka3aTenbCTBO TPUTOHOMETPHUUECKHIX https://fipi.ru/
TOKJIECTB

96 Cunyc, KOCHHYC M TaHT€HC YTJIOB O ¥ -0 https:/fipi.ru/

97 DopMyITBI CIOKEHHSI https:/fipi.ru/
Brrunciienue 3HaueHuil CHHYCa, KOCUHYCa U

98 TaHTeHCA HE TA0JUYHBIX YTIIOB, UCIIONb3Ys https://fipi.ru/
(hOpMyYITBI CITOKEHHS

99 CuHyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yria https:/fipi.ru/

100 ggg;;f‘;‘;z P‘f}‘;g’;”‘;;‘;“ © HOMOTIBIO https:/fipi.ru/

101 CuHyC, KOCHHYC W TAHT'€HC MTOJIOBUHHOTO httns://fipi.ru/
yria MHps- /APt

102 gggﬁ;}f‘;‘gi(‘f;i?;‘?;ﬂ;rﬁa“(’“‘omm https://fipi.ru/

103 DopMyIIBl TPUBEICHUS https://fipi.ru/
Beruriciienne 3HaUeHH CHHYCA, KOCHHYCA

104 TaHTeHCA HE TaOJIMYHBIX YIJIOB, UCTIOIb3YS https://fipi.ru/
(bopMyITBI TIPUBEICHHUS.

105 CymMa # pa3HOCTh CHHYCOB https://fipi.ru/

106 CymMa ¥ pa3HOCTh KOCHHYCOB https://fipi.ru/

107 Pemenwne 3a1a4 ¢ mpuMEHEHHEM OCHOBHBIX https://fipi.ru/
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(hopMyIl TPUTOHOMETPUU

Pemenue 3aaa4 ¢ IPUMCHCHUCM OCHOBHBIX

108 1 https://fipi.ru/
(hOpMyIJT TPUTOHOMETPUHU

109 KonTtpouabnas pabora Ne 6 no reme: 1 httos://fipi.ru/
«Tpuronomerpuyeckue (popmMyJaibD» PRS- AHRLILE

110 VYpaBHenue €0S X = a. [lonsitue apkkocuHyca 1 httos://fipi.ru/
quclia a

111 Perrenue ypaBHeHHi Buga COS X = a. 1 https://fipi.ru/

112 VYpasueHnue SIn X = a. [lonsatue apkcunyca 1 httos://fipi.ru/
quclia a P AHIPLILY

113 Pemenrie ypaBHeHu# Buja Sin X = a 1 https://fipi.ru/

114 VpaBuenue tg X = a. [lonsaTue apkranresca 1 httos://fibi.ru/
quclia a e b

115 Pemenue ypaBuenwmii Buga tg X = a 1 https://fipi.ru/

116 Pemenue MPOCTEAIIMX TPHIOHOMETPHHECKHX 1 httos://fioi.ru/
ypaBHeHuii . OTOOp KOpHEH ntps:/pLIus

117 Pemenue MPOCTEAIIMX TPHIOHOMETPHHECKHX 1 httos://fioi.ru/
ypaBHeHul . OTOOp KOpHEH e b

118 Perrenne TPUrOHOMETPHUECKUX YPaBHEHHUH, 1 httns://fioi.ru/
CBOJISIIIIMECS K KBAJIPATHBIM NEps.//IpL.Iu

119 PemeHH_e TpI/IFOHOMeT]IiI/IHeCKI/IX ypaBHCHHI 1 httns://fioi.ru/
Bumaasin x +bcosx =c S
Perienne TpUroHOMETPUUECKUX YpaBHEHUN

120 CII0Cco00M Pa3JIoKECHHUS JICBOM YaCTH Ha 1 https://fipi.ru/
MHOKHUTEJH

191 Perrenne TPUrOHOMETPHUECKUX YPaBHCHUH 1 httns://fioi.ru/
pa3IMYHBIMH CITIOCOOAMU LR ARLIUE

122 Pemennie TpUroHOMeTpHUUECKUX ypaBHEHUI 1 https://fipi.ru/

193 TpuroHoMeTpHUYECKUE HEPABEHCTRA. 1 httos://fipi.ru/
CniocoObl UX pelieHus NHPS. ALY

124 PelieHre TpUrOHOMETPUYECKIX HEPABEHCTB 1 https://fipi.ru/

125 Obobmaiomuii ypox no eme: 1 https://fipi.ru/
«TpPUTrOHOMETPHUYECKHIE YPABHEHHUSI»

126 KounrtpoJabsHnas padora Ne 7 nmo teme 1 httos://fipi.ru/

«Tpuronomerpuyeckue ypaBHeHH D)
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HroroBoe moBTOpeHue Kypca anreopst 10

127 1 https:/fipi.ru/
ks1acca. CTENEeHHbIE BhIPAXKEHUS

128 PerieHre upparoHaibHbIX YPaBHEHUH U 1 https:/fioi.ru/
HCPABCHCTB NHpS.//NpL.ru/

129 Perienne mokasaTebHbIX YPaBHEHUH U 1 hitps:/fioi.ru/
HCPABCHCTB NTtps./IMipr.ru/

130 Pemenue sorapu)MHYECKUX YpaBHEHHN 1 httns://fipi.ru/
HEPaBCHCTB s AL
YnpouieHne TpUroHOMETPUIECKUX

131 BBIpKEHUH ¢ IPUMEHCHHEM OCHOBHBIX 1 https://fipi.ru/
hopmy

132 Permenne MPOCTEHIIMX TPHIOHOMETPHHIECKHX 1 htps:/fioi.ru/
ypaBHEHHI ps:/TIp

133 Pemenue CITOKHBIX TPHIOHOMETPHIECKHX 1 httns://fipi.ru/
ypaBHEHHI PA3IMUHBIMU CIIOCOOAMH NS LI

134 IIpome:xyTOUHAsI HTOTOBAasi ATTECTALHS 1 https://fipi.ru/

135 Perrenue npakTHYECKUX 3a1a4 1 https://fipi.ru/

136 HToroBslit ypok 1 https:/fipi.ru/

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136
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11 KUIIACC

KosanyecTBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanubie | Ipakriyeckue fll3y'{eﬂl/lﬂ :)IGI()I;I;OBaTeJILHLIe
padoThI padoThI pecype

[IpumeneHne MPon3BOTHOM K HCCIICTOBAHUIO e

. (GYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI . https://fipi.ru/

5 [IpumeneHne Mpon3BOTHON K HCCIICTOBAHUIO 1 httos://fipi.ru/
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI s AL

3 [MpumeHeHre NPOU3BOIHON K HCCIICTOBAHUIO 1 httns://fioi.ru/
(byHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI NS LI

4 [MpumeHeHre NPOU3BOIHON K UCCIICAOBAHUIO 1 httns://fioi.ru/
(byHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI NS LI

5 [MpumeHeHre TPOU3BOIHON K HCCIICTOBAHUIO 1 httos://fipi.ru/
(GYHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI NHps.AHpL I
[IpumeHeHne MpON3BOTHON K HCCIICTOBAHUIO e

6 (GYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI . hittps://fipi.ru/
HaxoxeHne HanOoIIbIIero 1 HAMMEHBIIIETO

7 3HAUCHUS HEPEPHIBHON (PYHKIINK Ha 1 https://fipi.ru/
OTpe3Ke
HaxoxieHre HanOOobIIero 1 HAMMEHBIIETO

8 3HAYeHHsI HETPEePBIBHON (pyHKIINHU Ha 1 https://fipi.ru/
OTpe3Ke
HaxoxieHre HanOOobIIero 1 HAMMEHBIIETO

9 3HaYeHHsI HETPEepPHIBHON (pyHKIINHU Ha 1 https://fipi.ru/
OTpe3Ke
HaxoxneHne HanOoIbIIero 1 HAaMMEHBIIETO

10 3HA4YEHUs HeTIPEPBIBHOW (DYHKIIMK Ha 1 https://fipi.ru/
OTpe3Ke
HaxoxeHre HanOoJbIIero 1 HAaMMEHBIIETO

11 3Ha4YeHUs HeNPEPbIBHON (QPYHKIIMH Ha 1 https://fipi.ru/
OTpe3Ke
HaxoxeHre HanOobIIero 1 HAMMEHBIIETO

12 3Ha4YeHUs HeNPEPbIBHON (QYHKIIMH Ha 1 https://fipi.ru/

OTpe3Ke
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[IprumeneHnre npou3BOIHOM 1Sl HAXO0XKACHUS

13 HAWTYYIIETO PEUICHUS B PUKIIATHBIX 1 https://fipi.ru/
3aavax
[IprumeneHne npou3BOIHOM [l HAXO0XKACHUS

14 HAMJIYYIIEro PEIIeHUs B IPUKIIaHBIX 1 https://fipi.ru/
3aa4ax
[IpumeneHue nporu3BOIHOMN 11t

15 ONpE/IENEHNA CKOPOCTH 1 yCKOPEHHS 1 httos://fibi.ru/
nporecca, 3alaHHoro GopmMyson Win NHps.ApLLI
rpaduKomM
[IpuMeHeHne npon3BOHON IS

16 ONpE/ENCHHs CKOPOCTH 1 YCKOPEHNUs 1 httos://fipi.ru/
nporiecca, 3aJaHHOTr0 (POPMYIIOH UITH Ups.AHRLIUE
rpaduxom

17 Kommozumus ¢hyHKIui 1 https://fipi.ru/

18 Kommo3unus GyHkuui 1 https://fipi.ru/

19 Kommo3unus GpyHkuui 1 https://fipi.ru/

20 FGOMeTpI/I‘IeCEI/Ie 00pa3bl ypaBHEHUI Ha 1 httos://fipi.ru/
KOOPJMHATHOM MIIOCKOCTHU NS LI

21 FGOMeTqueCIEHe o0Opa3bl ypaBHEHU Ha 1 httos://fipi.ru/
KOOPJIMHATHOM MJIOCKOCTH NUpS.AIpLIU7

29 KOHTpOJELHaﬂ pabora: I/IccneILOBaIEI:'Ie 1 httos://fioi.ru/
(GYHKIHHA ¢ TTOMOIIBIO TPOU3BOIHON LR ARLIUE

23 [TepBooOpazHasi, OCHOBHOE CBOMCTBO 1 httos://fibi.ru/
epBOOOPA3HBIX s

24 [TepBooOpazHbIe d7eMEHTAPHBIX (YHKITHIA. 1 httns://fioi.ru/
[IpaBusia HaxOKI€HUS TEPBOOOPA3HBIX s

o5 [TepBooOpazHbIe 371eMEHTApHBIX (QYHKIUI. 1 httos://fibi.ru/
[IpaBuia HaX0XAEHUS TEPBOOOPAZHBIX PSPt

26 WNHuTerpan. I'eoMeTprudecKuii CMbICI 1 httos://fipi.ru/
WHTETpaJa NHps-Apt I

7 Brruucnenune ONPEENEHHOrO HHTErpasa 1o 1 httos://fioi.ru/
dbopmyne HetoroHa-Jleitbnuia RS AAHRLTUE

28 Brruucnenue onpenenéHHOro HHTErpaia mno 1 httos://fioi.ru/

dbopmyrne Herotona-Jleitoaua
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[Ipumenenne uHTErpaia s HaX 0K IACHUS

29 . https://fipi.ru/
TUIOINAACH TUIOCKUX GUTYp

30 HpI/I}VIeHeHI/IC WHTETpaia i HaXOKICHUS httns://fipi.ru/
00BbEMOB r€OMETPUUECKHUX TEJ RURe. UL

31 HpI/IMepBIUpeI_HeHI/II/I nuddepeHIraTbHBIX httos://fibi.ru/
ypaBHCHHIA p p

30 HpI/IMepBvaeHleHI/II/I muddepeHIaTbEHBIX httos://fipi.ru/
ypaBHEHHIA NHps-/ApLIuz
MareMaTHYeCKOe MOJICITMPOBAHUE PEaTbHBIX

33 IPOIIECCOB € OMOIIBIO A PepeHIInaTbHBIX https://fipi.ru/
ypaBHEHUU

34 KOHTpOJ'H?'HaH pabora: "[lepBooOpasHas u httns://fioi.ru/
UHTErpal PRS- HpLL I

35 TprOHOMeTpH‘IeCKI/Ie GyHKINHT, UX httos://fioi.ru/
CBOWCTBA U TpadUKu NS LI

36 TprOHOMeTpH‘IeCKI/Ie GYHKINHT, UX httos://fioi.ru/
CBOWCTBA U TpaduKu ntps:/pLIus

37 TprOHOMeTpH‘IeCKI/Ie GYHKINHT, UX httns://fioi.ru/
CBOWCTBA U TpadUKu NHps.AHpL I

38 TpI/I}“OHOMeTpI/I‘{eCKI/Ie byHKINU, UX httns://fioi.ru/
CBOMCTBA U rpaQuKH NUpS.AIpLIU7

39 TpI/I}“OHOMeTpI/I‘{eCKI/Ie byHKINU, UX httns://fioi.ru/
CBOICcTBa U rpaduKu Ntps.//mpt.ru/
OTOO0p KOpHEH TPUTOHOMETPHUYECKHIX

40 YpaBHEHHIA C ITOMOIIIBIO https://fipi.ru/
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OTOO0p KOpHEH TPUTOHOMETPUUYECKHIX

41 YPaBHEHUH C TIOMOIIBIO https://fipi.ru/
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIIBIO https://fipi.ru/
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUUYECKHIX

43 YPaBHEHHIA C ITOMOIIIBIO https://fipi.ru/
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Penienne TpUrOHOMETPUUECKUX HEPABEHCTB https://fipi.ru/
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45 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB https://fipi.ru/
46 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB https://fipi.ru/
47 PernreHue TpUrOHOMETPHUYCCKHX HEPABCHCTB https://fipi.ru/
Kontponbnas padora: "I'paduku
48 TPUTOHOMETPUYECKHUX (YHKITHIA. https://fipi.ru/
Tpuronomerpuyeckre HepaBeHCTBA"
49 OCHOBHBIEC METO/IbI PEIICHUS httns://fipi.ru/
NOKa3aTeIbHbIX HEPABEHCTB s AL
50 OCHOBHbBIEC METO/IbI PEIICHUS httos://fipi.ru/
MIO0Ka3aTeJIbHbIX HEPABEHCTB NS ApLLI
51 OCHOBHBIC METO/IbI PEIICHUS httos://fipi.ru/
1OKa3aTeIbHbIX HEPABECHCTB NUpS.AIpLLIL,
52 OCHOBHBIC METO/IbI PEIICHUS httos//fipi.ru/
1oKa3aTeIbHbIX HEPABECHCTB NUpS.AIpLLIL,
53 OCHOBHBIC METO/IbI PEIICHUS httos://fipi.ru/
norapu(MHIECKUX HEPABEHCTB ntps:/pLIus
54 OCHOBHbBIEC METO/IbI PEIICHUS httos://fipi.ru/
JOTapu(PMHUUECKUX HEPABEHCTB NS LI
55 OCHOBHbBIEC METO/IbI PEIICHUS httos://fipi.ru/
JIOTapu(PMHUUECKUX HEPABEHCTB LR ARLIUE
56 OCHOBHBIE METO/IbI PEIICHUS httos://fipi.ru/
JIOTapu(PMHUECKUX HEPABEHCTB LR ARLIUE
57 OCHOBHBIE METO/IbI PEIICHUS httos://fipi.ru/
UppaIMOHATLHBIX HEPABEHCTB PP AP
58 OCHOBHBIEC METO/IbI PEIICHUS httos://fipi.ru/
UppaIMOHATLHBIX HEPABEHCTB NS LI
59 OCHOBHBIE METO/IbI PEIICHUS httos://fipi.ru/
UppaIMOHAILHBIX HEPABEHCTB MRS PR
60 OCHOBHBIE METO/IbI PEIICHUS httos://fipi.ru/
UppaIMOHATBLHBIX HEPABEHCTB MRS PR
61 ['padrueckue MeTOIbI petterms https://fioi.ru/
UppaIMOHATIbHBIX YPaBHECHHUI PSPt
62 ['padrueckue MEeTOIBI petterms https://fioi.ru/
UppaIMOHATIbHBIX YPaBHCHHUI PSPt
63 I'paduueckue MeTobI peneHus https://fipi.ru/
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II0Ka3aTEJIbHBIX YPAaBHEHUU

I'paduueckue MeTo bl pemeHus

64 https://fipi.ru/
NOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue meTopl pelIeHus hitos://fipi.ru/
JOTapu(PMHUECKUX YPaBHCHUH NS ApLLI

66 ['paduueckue METOIbI peIICHUS httos://fibi.ru/
JorapupMHUUECKUX HEPABEHCTB NS ApLLI

67 ['paduueckue METOIbI pelICHUS httos://fibi.ru/
Jorapu(pMHUUECKUX HEPABEHCTB NS ApLLI
['paduueckue METO bl peIICHUS

68 MOKA3aTeIbHBIX U JIOTapU(HMUIECKUX https://fipi.ru/
YpaBHEHUN
['paduueckue METO bl pEIICHUS

69 MOKA3aTeIbHBIX U JIOTapU(OMUYECKUX https://fipi.ru/
YpaBHEHUN
I'paduyeckue MeTo/IbI peLeHUs

70 [OKa3aTeIbHBIX U JIOrapu(MMUIECKHX https://fipi.ru/
HEPaBCHCTB
['paduueckue METOIbI pEIICHUS

71 MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX https://fipi.ru/
HEpaBEHCTB
KonrtponsHas pabdora: "MppanuoHaibHbIe,

72 HIOKa3aTeNbHbBIC U JIorapru(pMuIecKue https://fipi.ru/
HepaBeHCTBA"
KommnekcHeie yncna. AnreOpanueckas u

73 TPUTOHOMETpHUYEcKasi pOpMBI 3aIHCH https://fipi.ru/
KOMIUIEKCHOT'O YuCIia
KomrutekcHble uncia. Anredpandeckas u

74 TpUTOHOMETpUYecKas GOpMBbI 3aIHCH https://fipi.ru/
KOMIUIEKCHOTO YUCIIa

75 Apugmerndeckue ornepanun ¢ httos://fioi.ru/
KOMIUIEKCHBIMH YHCIIAMHU e ma—

76 Apudmerndeckue ornepanun ¢ httos://fioi.ru/
KOMIUIEKCHBIMH YHCIIAMHU ' '

77 N300paxkeHne KOMILIEKCHBIX YHCEeT Ha hitos://fipi.ru/

KOOPJMHATHOM IIOCKOCTH
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N300pakeHne KOMIUIEKCHBIX YHCE Ha

78 9 1 https://fipi.ru/
KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTenenu us 1 httos://fipi.ru/
KOMIIJIEKCHOT'O YHCIa ! !

80 ®opmyna Myaspa. KopHu N-oii cTenenu us 1 httos://fipi ru/
KOMIIJIEKCHOT'O YHCIa ! !
[IpuMeHeHe KOMIUIEKCHBIX YUCEIT JIsI

81 peticHus GU3HYECKUX ¥ TEOMETPHUECKUX 1 https://fipi.ru/
3a1a4
KoHnTtpoinbHas pabora: "KoMruiekcHbie e

82 B 1 https://fipi.ru/
qucia

83 HarypasibHble 1 11e7IbIe Yrcia 1 https://fipi.ru/

84 HarypasbHble 1 1ie7IbIe Yrcia 1 https://fipi.ru/

85 [IpuMeHeHHe TPU3HAKOB JACTMMOCTH IEJIBIX 1 htps:/fioi.ru/
qyucell PRS- HpLL I

86 [IpuMeHeHHe TPU3HAKOB JACTMMOCTH IEJIBIX 1 httos://fipi.ru/
qyucell e
[TprMeHeHrEe IPU3HAKOB JEIMMOCTH IEIBIX .

. .

87 ancer: HOJT u HOK 1 https://fipi.ru/
[TpuMeHeHHe IPU3HAKOB JIETTUMOCTH TISITBIX -

. .

88 ancern: HOJT u HOK 1 https://fipi.ru/

89 [TpuMeHeHHEe IPU3HAKOB JISTUMOCTH TISITBIX 1 https:/fioi.ru/
YKCEJ: OCTATKH 10 MOJTYJIIO L

90 [IpuMeHeHre TPU3HAKOB JACTUMOCTH IEJTBIX 1 https:/fioi.ru/
YKCEeJ: OCTATKH M0 MOJTYJTO e
[IpuMeHeHre TPU3HAKOB ACTMMOCTH IEJTBIX

91 qrcen: aaroput™ EBkiuna s pemeHus 1 https://fipi.ru/
3a/1a4 B IEJIBIX YACIIaX

92 KOHTp"OJ'IBHaSI pabota: "Teopust menbIx 1 httos://fipi.ru/
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- 1 https://fipi.ru/
CJIEJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 1 httns-//fipi.ru/

PaBHOCHIBHEBIE CHCTEMEBI B CHCTEMBI-
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CIICACTBHUA

OcCHOBHBIC MCTObI pCIICHUA CUCTCM U

95 N . https://fipi.ru/
COBOKYITHOCTEH palliOHAIbHBIX YPaBHEHHIA
OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U

96 COBOKYITHOCTEI HpPalHOHATBHBIX https://fipi.ru/
ypaBHEHU U

97 OcHOBHBIC METOJIBI PEIICHHS CHCTEM H hitos-//fioi.ru/
COBOKYITHOCTEH MMOKa3aTeIbHBIX YPaBHEHHIA s AL

98 OcHOBHBIC METOJIBI PEIICHHS CHCTEM H hitos-//fioi.ru/
COBOKYITHOCTEH MMOKa3aTe/IbHBIX YPaBHEHHIA s AL
OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U

99 COBOKYITHOCTEH JIOrapru(pMUIECKUX https://fipi.ru/
ypaBHEHUU
OCHOBHBIC METO/IbI PEIICHHSI CUCTEM U

100 COBOKYITHOCTEH JIOrapru(pMUIECKUX https://fipi.ru/
ypaBHEHU U
[IpuMeHeHHe CUCTEM K PEIICHHIO
MaTeMaTHIECKHX 33714 U 33124 U3

101 pa3IUYHBIX 00JIACTEH HAYKU M PeaTbHON https://fipi.ru/
YKU3HH, HHTEPIPETAIHSI TIOTyIeHHBIX
pe3yJabTaToB
[IprMeHeHne cuCcTeM K pEIEeHUI0
MaTeMaTHYeCKHX 3aJ1a4 U 3a]1a4 U3

102 pa3IMYHBIX 00IaCTel HAYKH U PeabHOM https://fipi.ru/
KU3HH, HHTEPIPETALHSI HOTYyYCHHBIX
pe3yIbTaTOB
ITpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKHX 3aJ1a4 U 3a]1a4 U3

103 Pa3TUYHBIX 00JIaCTeH HAYKH M PeaTbHOM https://fipi.ru/
KU3HH, HHTSPIPETALHSI IOy ISHHBIX
pe3yIbTaTOB
KonTtponbHas padora: "Cucremsl

104 PaIMOHATBHBIX, HPPAITHOHATBHBIX hitos://fini.ru/
MIOKA3aTeNIbHBIX U JIOTapU(PMHISCKUX HpS.IIRLIU
ypaBHeHHUI"

105 ParmoHanbHble ypaBHEHHUS C TapaMeTpaMu https://fipi.ru/
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106 PannonabHBIC HEpaBEHCTBA C MTapaMeTpamMu 1 https://fipi.ru/
107 PanroHabHBIE CHCTEMBI C TapaMeTPaMHU 1 https://fipi.ru/
108 WppaimoHaibHbIe ypaBHEHHsI, HEPaBEHCTBA 1 hitps:/fioi.ru/
C mapaMeTpaMu NpS./Tpt.ru/
109 WppanroHallbHbIE CHCTEMBI C TapaMeTPaMHu 1 https://fipi.ru/
110 [Toka3aTenbHbIC ypaBHEHHsI, HEPABEHCTBA C 1 https://fioi.ru/
napameTpamu RURe. UL
111 [TokazareapHBIC CHCTEMBI C TapaMETPaMH 1 https://fipi.ru/
112 Jlorapupmuueckre ypaBHEHHs, HEPABEHCTBA 1 httos://fipi.ru/
C ImapaMeTpaMu NHpS.IMp1.ru
113 JlorapupMHUECKUE CUCTEMBI C TapaMETPaMHK 1 https://fipi.ru/
114 TpuroHoMeTpuvecKre ypaBHEHHUS C 1 httos://fipi.ru/
napaMeTpamu NHps.AHpL I
115 TpuroHoMeTpu4ECKUe HEPABCHCTBA C 1 https://fioi.ru/
napameTpamu Ups.AAHRLIUE
116 TpUrOHOMETPUYECKHE CHCTEMBI C 1 https://fioi.ru/
napameTpamu Ups.AHRLIUE
[TocTpoeHue U UCCIIeIOBAHUE
117 MaTeMaTHIECKHX MOJIelIeif pealbHbIX 1 httos://fipi.ru/
CUTYAIIMii C IIOMOIIBIO YpaBHEHHI C LRS- RLL I
napameTpamu
IToctpoenue u ucciegoBaHue
118 MaTEeMaTHUECKNX MOJIeNIeH PeallbHbIX 1 httos://fipi.ru/
CHUTYyAIIM C ITOMOIIBIO CHCTEM YPaBHEHHU C LR ARLIUE
napaMeTpamu
IToctpoenue u ucciegoBaHue
119 MaTEeMaTHUECKNX MOJIeNeli peallbHbIX 1 httos://fipi.ru/
CHUTYAIIM C IIOMOIIBIO CHCTEM YPaBHEHHUH C s
napaMeTpamu
120 KOHTpOJ'ILHaSI"pa6OTaI 3amauu ¢ 1 httos//fipi.ru/
napaMeTpamu NHps-Apt I
191 HOBTOPC'I:IHC, 060611_16"1-11/16, cUCTeMaTH3alus 1 httos-//fipi.ru/
3HaHUM: "YpaBHEHUs RS AAHRLTUE
122 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1 httos://fipi.ru/

3HaHuii: "YpaBHeHus"



https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/
https://fipi.ru/

[ToBTOpenue, 06001IeHNE, CHCTEeMaTH3AIUS

123 o o 1 https://fipi.ru/
3HaHwuii: "YpaBHeHus. CUCTEeMbl ypaBHEHUH
124 HOBTOPG'I'{I/IC, O606H1€H'I'/Ie, CHCTEMAaTH3alHs 1 httos://fioi.ru/
3HaHui: "HepaBeHcTBa PRS- AHRLILE
125 HOBTOPG'I'{I/IC, O606H1€H'I'/Ie, CHCTEMAaTH3alHs 1 httos://fioi.ru/
3HaHui: "HepaBeHcTsa el b
126 HOBTOPC'I'{I/IC, 0606meH'1'/1e, CHCTEMATU3AIIH 1 hitps:/fioi.ru/
3HaHui: "HepaBeHcTna PRS- DL
197 HOBTOPC'I'{I/IC, 000011IeHNE, (E.I/ICTeMaTI/ISaLII/'I'SI 1 hitps:/fioi.ru/
sHaHui: "[Ipon3BoaHas U e€ MPUMEHEHHE PRS- DL
198 HOBTOPG'}'II/IG, 0000111eHHE, (iI/ICTeMaTI/I?.aIII/'I'iI 1 httos://fipi.ru/
sHanuii: "TIpon3BoHast U e€ mpuMeHeHHE e
129 HOBToPe'I'{He, 0000111€eHME, (?.I/ICTeMaTI/ISaI_II/'I'}I 1 httos://fipi.ru/
sHanwmii: "IIpon3BoaHas u e€ mpuMeHeHue PUP= AP
130 HOBToPe'I'{He, 0000111eHME, CI/ICTeMaTI/ISEVIVI_II/I}I 1 httos://fipi.ru/
3HaHmii: "MHTErpan u ero NpuMeHEeHHE NEps.//HpL.Iu
131 HOBToPe'I'{He, 06061{'16HI/16, CUCTEMaTH3AIUs 1 htos://fipi.ru/
3HaHuil: "OyHKIHU NUtps.//Mipr.ru/
132 HOBTOPG'}'II/IG, 0606I'I'I€HI/IG, cUcTeMaTu3aIus 1 https:/fioi.ru/
3HaHui: "OyHKIUU Ntps.//mpt.ru/
133 HOBTOPG'I'-II/IG, 0606I'I'IGHI/IG, CHCTEMAaTHU3aLUs 1 httos://fipi.ru/
3HaHui: "OyHKIUU NEps.//IpL.Iu
134 HToroBast kKoHTpoJIbHAsE paboTa 3a 1 cemectp 1 1 https://fipi.ru/
135 Wrorosast KoHTpOJIbHAS paboTa 1 1 https://fipi.ru/
136 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 1 httos://fipi.ru/
3HAHHUH ntps:/mpu.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



