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INOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «Anredpa 1 Hauana MaTeMaTUYECKOrO aHaIu3ay ABIIAETCs OJJHUM U3 Hanbosee
3HaYMMBIX B MPOTpaMMe CpeaHero olmiero odpa3oBaHHUs, MOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl M3Y4EHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPyroil cTOpoHBl, (POPMUPYET JOrHYeCcKoe U a0CTPAKTHOE MBILIUIEHUE 00YyJaIOLINXCsl HA YPOBHE,
HE00XO0AMMOM JJIs1 OCBOCHUS HH(POPMATUKH, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCHMIUTMH. B pamkax gaHHOro y4eOHOTro Kypca OOydaromruecs OBJIa/eBalOT YHHBEPCATbHBIM
S36IKOM COBPEMEHHOM HayKd, KoTopas (pOopMyIupyeT CBOM JOCTIKEHHS B MaTeMaTHYeCKOU
dbopwme.

VYuebHbIil Kypc anreOppl M HayaJl MaTeMaTHYECKOro aHajiu3a 3aKJIaJbIBaeT OCHOBY IS
YCIIEIIHOTO OBJIAJICHUs 3aKOHAMU (PU3UKU, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TEHICHIMH
Pa3BUTHSI SKOHOMHKH W OOIIECTBEHHOM XH3HH, TO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEWUIIEro
00pa30BaHus U B IOBCEIHEBHOM KHU3HU. B TO e Bpems oBajieHre aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLHSAMH aJareOpbl 1 MaTeMaTUYECKOr0 aHalM3a pa3BUBAeT yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, HUCIOJIb30BaTh 0000LIEHHE U KOHKPETU3AllUI0, a0CTparupoBaHue U
aHaJIoruto, GopMUpyeT KpeaTuBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoxe wn3ydenus ydeOHOro kypca «Anrebpa M Hadajga MaTeMAaTHYECKOTO aHalIM3a»
oOyyaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOEHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUH, UHTEPIpPETalud IOJyYEHHBIX
pELIeHUH, 3HAKOMSATCS C IpUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAYKE U
UCKYCCTBE, C BbIJAIOIIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHbIli Kypc oONagaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM TOTCHIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbIM MarepHual, CHOCcOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMUsS, CaMOCTOATEIBHOCTH, AaKKypPaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocnoBe meroauku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOro aHajau3a JIEeKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B crpykrype y4ueOHOro kypca «AisreOpa M Hayajla MaTeMaTUYECKOrO aHaIM3a» BbIJEIEHBI
CIIEYIOIINE COJEp)KAaTEIbHO-METOAUYECKHE JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMH U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Havana MaTemaTrueckoro aHaiau3a», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE COEPIKATENBHO-METOANYECKHE JIMHUN U3Y4at0TCs Ha IPOTSIKEHUH IBYX
JeT o0y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTOJIHSAS YT Apyra u
MIOCTENIEHHO HACHIIAsCh HOBBIMHU Te€MaMHU W pazjenaMu. JlaHHBbIA yuyeOHBIH Kypc SIBISETCS
MHTETPaTUBHBIM, TOCKOJBbKY OObequHSEeT B cebe colepiKaHHne HECKOJIbKMX MaTeMaTHYeCKHUX
JUCLHUIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsI, MaTeMaTHUECKUI aHaIN3, TEOPUs MHOXKECTB,
MaTeMaTHuecKkas Joruka u apyrue. Ilo mepe Toro xak oOydaroluecs OBIaJE€BalOT BcE Ooiee
OIMPOKUM  MaT€MaTH4YeCKHMM amnmaparoM, Yy HUX IIOCIE€lI0BaTeNbHO  (QopMHUpyeTcs U
COBEpUIEHCTBYETCSl YMEHHE CTPOUTh MaTeMAaTUYECKYIO MOJIENb PEAJTbHOM CUTYyaIlH, TPUMEHSTh
3HAaHUS, TOJY4YEeHHbIE MpPHU M3YYEHUH Yy4yeOHOro Kypca, Uil pEIIeHUs CaMOCTOSTEIbHO
chopMyITHPOBAHHONW MaTeMaTHUECKON 3aJ]auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenbHo-MeTOAUYECKasl JTMHUS «YuCna ¥ BBIYMCICHUS» 3aBepLIacT (OpMUpPOBaHUE
HABBIKOB HCITOJIb30BAHUA JIEUCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO



obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00e BHUMaHUE YACISICTCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIOJIB30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, pabOTaTh ¢ MaTeMaTHUYECKUMHU KOHCTAHTaMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCII OOIIOJIHAKTCA MHOXKCCTBOM KOMIIJICKCHBIX YHUCCII. B KaXXJ0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My Crenu(UYecKrue 3a/a4d M OIepalyu: JIeJIeHUE Haleno,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
MpPpaALMOHATIBHBIX YKCeN, apu(METHYECKUE ONepaliy, a TAkKe U3BJICYCHHE KOPHS HATypaJlbHOMN
CTETIEHU HAa MHOXKECTBE KOMIUICKCHBIX uucell. brmaromapst mocienoBaTelbHOMY pacIIupeHUI0
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHbIX 33a7a4 (popmupyeTcs MpeicTaBIeHIE O eAMHCTBE MaTEMaTHKU KaK HAYKU U €€ poJiu B
MOCTPOCHUU MOJIETICH pealbHOTO MUPA, IUPOKO UCHOJIB3YIOTCS 00001IEHIE U KOHKPETU3al U

JIunus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcsl Ha POTSYKEHUHU BCEro 00yueHus: Ha ypOBHE
cpeaHero odmiero oOpa3oBaHUs, MOCKOJIBKY B KaxIoM pasaene IIporpamMMbl mpemxycMOTpEeHO
pellieHrne COOTBETCTBYIOIIMX 3ajad. B pesynbpTare oOydaromipecs OBIAACBAIOT PAa3IUYHBIMU
METOJIJaMHU PEIICHHs PAllMOHAJILHBIX, UPPALMOHAIBHBIX, MOKA3aTeNbHBIX, JIOTAPUPMUIECKIX U
TPUTOHOMETPUUYECKUX YpaBHEHHH, HEPABEHCTB W CHUCTEM, a TakKXe 3ajJad, COJeprKallux
napamerpsl. [lonydeHHblEe YMEHHUS LIMPOKO HCIONb3YIOTCS IMPH HCCIENIOBaHUM (DYHKUUN C
MOMOIIIBIO MPOU3BOJIHOM, P PEIICHUH MPUKIAIHBIX 33/1a4 U 33/1a4 Ha HAX0X/IeHWEe HanOOIBIINX
¥ HauMEHbIIMX 3HaueHuil (yHkuuu. J[aHHas copepkarenbHas JUHHS BKIIOYAeT B ce0s Takke
¢dbopMHEpoBaHHE YMEHUH BBHINOJHATH Pacy€Tsl 1O (popmynam, mpeoOpa3oBaHUs PalMOHAIBHBIX,
UPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPDAKECHMM, a TAKKE BBIPAKECHMM, COJEpIKaIIMX
creneHn u Jjorapudmsl. braromaps u3ydeHHo anreOpanyeckoro marepuana MPOUCXOIUT
JMaNbHEWIee pa3BUTHE AaNTOPUTMHYECKOTO W aOCTPAaKTHOTO MBIIUICHUS O0y4YarouIuxcs,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAacCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
MIPEICTABJICHHUS] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpaBEHCTB. Ajredpa
npeziaraer 3¢p(eKTUBHbIE HHCTPYMEHTHI JUIsl PeLIeHHUs MPAaKTUYECKUX U eCTECTBEHHO-HAyYHbIX
3aJa4, HarJIsgJHO AEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KakK SI3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckass JuHUS «DyHKIMKM U rpapUKu» TECHO MEperieTaeTcs C
JPYTUMH JJHHUASMHU Y9€0HOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIIeI0BATEIHHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBONCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIMHI AJIs peLIeHUs
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHNeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoJblI0€ BHUMAaHUE YAENAETCS
(bopMHPOBaHUIO YMEHHS BBIpaXKaTh (POpMyIaMU 3aBUCMOCTH MEXKAY Pa3IMYHbIMHU BETMUMHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMM, CTPOUTh UX rpadukd. Matepuas 3TOil colepaTeabHOH
JIMHUHW HAOCJICH HAa Pa3BUTHUC yMeHI/Iﬁ ¥ HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MECKIY
BEJIMYMHAMU B pazIU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U ciaoBecHOi. Ero u3yuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxatenpHast JTuHUS «Hauama maTeMaTHYeCKOTO aHalIHM3a» I03BOJISIET CYIIECTBEHHO
paCinpUTh KPYT' KaK MAaTEMATHYCCKUX, TaK U IPUKIIAAHBIX 3a/Ja4, JOCTYITHBIX O6y’—IaIOI]_[I/IMC${, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUMCIATE IUIOMEAAN GUryp U o0OBbEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. [laHHas cojaepkaTenbHasl JIMHUS OTKPHIBACT HOBBIC



BO3MOKHOCTH ITOCTPOCHMS] MATEMATUYECKUX MOJIEIIEH PEAJIbHBIX CUTYAIUH, I03BOJIIET HAXOIUTh
HauWjyyllee peHIeHUEe B NPUKIAAHBIX, B TOM YHCIE COLUAIBbHO-IKOHOMHYECKHUX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTU4YECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN paclo3HaBaTh
MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOydaromiuecs y3HAIOT O
BBIJIAIONINXCS PE3y/IbTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU KaK HAyKH, U 00 WX
aBTOpAX.

CopepxatenbHO-MeTOANYECKasl TUHUS «MHOXECTBA U JIOTUKa» BKJIIOYAET B CEOsl 2JIEMEHTHI
TEOPUM MHOXECTB M MATEMaTUYECKOM JIOTUKU. TeOopeTHMKO-MHOKECTBEHHBIE MPEICTABICHUS
MIPOHU3BIBAIOT BECh KYpPC MKOJIBHOW MAaTEeMAaTUKH M TIPEJIaraloT HanboJiee YHUBEPCATbHBIN SI3BIK,
OOBEIMHAIONINI BCE pa3liejbl MaTeMaTUKU M €€ NPHIOKEHUN, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKHe OUCUUIUIMHBI M HUX TNPUIIOKEHHUS B eauHoe 1enoe. [lostomy BaxkHO nath
BO3MOXXHOCTh OO0Yy4YaroleMycsi MOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOMN
MaTE€MaTHUKH U MCIOJIb30BaTh €ro JJI BHIPAKEHUSI CBOMX MBICIIEH. JIpyruM BayKHBIM MPU3HAKOM
MaTEeMATHKU KaK HAyKH CJEIyeT TNPU3HATh CBOWCTBEHHYIO €H CTPOroCTh OOOCHOBAaHUH U
CJIEIOBAHME OIpPEAEIEHHBIM IPaBUIaM IOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C 3JI€MEHTaMuU
MaTeMaTUYeCKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOI'O MBIIUICHUS O0YyYaroIlmuxcs,
MO3BOJISICT M CTPOHUTH CBOHM PACCYXKJCHHUS HA OCHOBE JIOTHUSCKUX MPaBWI, POPMHUPYET HABBIKU
KPUTUYECKOT'O MBITIICHHUS.

B yuebHOM Kkypce «AnreOpa u Hayalla MaTeMaTHYECKOTO aHallM3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHUYeCKOTO0 MOJIETUPOBaHUs, KOTOpbIe MPHU3BAHBI CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB ITOCTPOCHUS MOJENEN pPEAIbHBIX CUTYALU, UCCICIOBAHUS ITUX MOJIEIEH C MOMOILBIO
anmapara anreOpbl U MaTeMaTHYeCKOro aHali3a, WHTEPIPETAlUU IOJYYCHHBIX pPE3YJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXIbld U3 Pa3JelOB MPOrpaMMbl, MOCKOJIBbKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIONB3YeTCs JUIsl pElIeHUs NPUKIagHbBIX 3aaad. [lpu pemienuun
peaTbHBIX MPAKTUYECKUX 3a/1a4 00yJaronuecs pa3BUBaOT HAOMIOAaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh aHAIOTHI0, 00001IaTh U KOHKPETU3UPOBATh
npobiemy. JledarenpbHOCT, MO (OPMHUPOBAHHIO HABBIKOB pEIICHUS MPHUKIAJHBIX 3a/1a4
OpraHu3yeTcss B IIpollecce HU3YYEHHS BCeX TeM Yy4eOHOro kypca «Anrebpa W Hadyana
MaTEMaTUYECKOr0 aHAIN3ay.

Ha uzydenue yueOHoro kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHaIN3a» OTBOIUTCS 272
yaca: B 10 kmacce — 136 yacos (4 yaca B Henento), B 11 kmacce — 136 yacos (4 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BBIYUCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbBIE W JIECATHYHBIE IpOOM, NMPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JelictBuTenpHble uucia. PanuoHanpHble M UppalMOHAlbHBbIE YHUCHIA. ApHU(pMETHYECKHE
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YuCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOnm>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ 1enbsiM MokazateneMm. buHom Hprorona. Mcmonbs3oBanue moaxomsmieii popmMbl
3alACU ACUCTBUTEIbHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPECTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajabHOW CTENIEHHU U €ro CBOMCTBA.

CreneHb C palMOHAIBHBIM IIOKa3aTeaeM U €€ CBOMCTBa, CTENEHb C JEHCTBUTEIIbHBIM
IIOKA3aTeJIEM.

Jlorapugm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOTapU(MBbI.

CuHyc, KOCHMHYC, TQHI'€HC, KOTAaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHMsA. YpPaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OcCHOBHBIE METO/IbI PELIECHUs LENbIX U JPOOHO-pAllMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON IIEpeMEHHOM. JleeHrne MHOTo4IeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
be3zy. Muorounensl ¢ nensiMu koadgdunuenramu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

UppanumonansHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAllMOHATIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS TI0KA3aTEIbHBIX YPABHEHU.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudmuueckre ypaBHeHUss. OCHOBHbBIE METO/AbI PELICHUS JIOTAPU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE TpUTOHOMETpHUeckue Gopmynsl. [IpeobOpa3zoBanrne TPUTOHOMETPUUECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemenue cucreM JMHEMHBIX YypaBHEHUH. Marpuua CHCTEMBl JIMHEHHBIX YpPaBHEHHA.
Onpenenurens MaTpuipl 2X2, €ro reOMETpPUYECKUH CMBICI M CBONCTBA, BBIUMCIEHHE €TI0
3HauEHUsl, IPUMEHEHHE OIPENEIUTENs IS PelIeHUs] CUCTEMBbI JIMHEWHBIX yYpaBHeHUH. Pemienue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbI0 CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

IlocTpoeHne MaTeMaTHYeCKMX MOJENIEH pPEaJbHOW CUTyallMd C IOMOINBI) YpPaBHEHHN H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHNI0 MaTeMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

@OyHK1M, cIoco0bl 3a1anus GpyHkunu. B3anmuo oOparusie pynkiuu. Komnosunus GyHKuui.
I'paduk pyHkunu. JaemMeHTapHble IpeodpazoBaHus TpaduKoB HYHKIUH.

Ob6nacTp ompeneneHus U MHOXKECTBO 3HaueHHi ¢yHkuumu. Hymu dyaxmum. IIpomexyTku
3HaKonocTosHcTBa. YETHble M Heu€THble QyHKUUU. [lepuognueckue ¢yHkuuu. IIpomexyTku



MOHOTOHHOCTH (PyHKIMU. Makcumymbl 1 MUHUMYMBbI (yHKiuu. HanGosnblee n HauMeHblee
3HaueHUsl (YHKIIUH HA TPOMEKYTKE.

JluneitHas, KBagpaTUYHas ¥ APOOHO-TMHEHHAS (QYHKIUU. DJIEMEHTApHOE HCCICIOBAaHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHas pyHKIUS ¢ HATYPAJTIbHBIM U IIEJIBIM MToKa3aTeneM. E€ coiicTBa u rpaduk. CBoicTBa
U Tpad UK KOPHS N-Oi CTETNICHH KaK (YHKIIMH OOpaTHOW CTENICHH C HATYPaIbHBIM ITOKa3aTeleM.

[TokazarenpHas u yorapudmMuyeckas (QyHKIUH, UX CBOiicTBa u rpaduku. Mcnomp3oBaHue
rpa¢ukoB PYHKITUH AJI1 pEHICHUS YPAaBHCHUM.

TpuronomeTrpuyeckas OKpyKHOCTb, OTIpeIeNIEHUEe TPUTOHOMETPUYECKUX (DYHKITHI YUCIOBOTO
apryMeHTa.

OYHKIMOHATBHBIE 3aBHCHMOCTH B PEaJTbHBIX MpOIeccax W sBIEHUsX. | paduku peambHbIX
3aBUCUMOCTEM.

Hauyana matemMaTHueckoro aHajaimsa

ITocnenoBaTeIbHOCTH, CIIOCOOBLI 3aJaHMs IIOCIEAOBATEILHOCTEH. MeTod MaTreMaTHYeCKOM
WHIYKIMA. MOHOTOHHBIE W OTpaHUYCHHBIC IOCIIEIOBATEILHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHallM3a KaK aHalin3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas 1 reoMeTprueckas rnporpeccuu. beckoneuno yObIBaromias reoMmeTpudeckas
nporpeccusi. CymMMa OCCKOHEUHO YOBIBAIOIICH TI'€OMETPHUYECKON mporpeccuu. JIMHEWHBIA W
SKCIIOHEHIHAIIBHBIN pocT. Yneno e. @opmyra CI0KHBIX IPOLEHTOB. cnosp30Banue nporpeccun
JUISL pELLIEHUs pealbHBIX 3a/1a4 IPUKJIAAHOTO XapakTepa.

HenpepriBable GyHKIIMU U UX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI rpaduKoOB (PYHKIIUM.
CpoticTBa (DYHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHS HEPAaBEHCTB.
[TpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[lepBast u BTOpasi nmpousBoAHble QyHKIMHU. OnpeneneHue, TeOMETPUYECKUd U PU3NIeCKuit
CMBICT POU3BOAHON. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIIHH.

[IpousBoaHbie AmemMeHTapHbIX (QyHKIMH. [Ipon3BogHAS CYMMBI, MPOU3BEACHUS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, Olepalyyd HaJl MHOXKECTBAMM M HUX CBoMcTBa. Jnarpammel Oiinepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUS PEabHBIX TMPOIECCOB U
SIBJICHHM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEACTBHUE, JOKAa3aTelbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KUIIACC

Yucsia v BLIYUCICHUSA

Hatypanbuble u wnenble uucna. llpuMeHeHue mNpPU3HAKOB JI€IMMOCTH LEJNBIX YHCET,
HanOonpmmi oot nenutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pemenus 3a1ad B LENIbIX Yiciax.

KommnekcHble uncna. Anredbpanyeckast 1 TpUTOHOMETpHUEcKasi (GOPMBI 3aIHCH KOMILIEKCHOTO
ymcia. ApupMeTHdecKre ornepanuu ¢ KOMIUIEKCHBIMU 4yuciaMu. M300paskeHne KOMILIEKCHBIX
yyucen Ha KoopanHaTHOM miockocth. @opmyna Myaspa. KopHH n-0ii cT€NEHH U3 KOMILIEKCHOTO
yucia. [lpuMeHeHne KOMITJIEKCHBIX YHCEI IS pelIeHus] PU3NYECKUX U T€OMETPUUECKUX 3aj1au.

YpaBHeHUs M HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHUN M HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.



OT6op KOpHEH TPUTOHOMETPHUYECKUX YpaBHEHUH C TOMOIIBIO TPUTOHOMETPHUECCKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELLIECHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEHM pallMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamH.

[IpuMeHeHnEe ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 3a1a4
U3 PA3JIMYHBIX 00JIaCTel HAYKU M pealibHON JKU3HU, MHTEPIIPETALUs TOJIyY€HHBIX PE3YyIbTaTOB.

DOyHKUUH U rPpadpuKu

I'padux xomnoszunmu ¢(yakumii. I'eomerpudeckne oOpa3pl ypaBHEHUIl W HEPAaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IPaUKH.

['paduueckue MeToNbI pelIeHHsI YpaBHEHU 1 HepaBeHCTB. [ padudyeckne METOABI pelIeHuUs
3a/1a4 C IapaMeTPaMH.

Hcnonb3oBanue rpadukoB GyHKIUN IS HCCIEI0BaHUS IIPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IIPH PELICHUHU 3aJay U3 IPYTUX YUEOHBIX IPEIMETOB U PEaIbHOM JKU3HU.

Hayana maTreMaTH4ecKoro aHajim3a

[IpyMeHeHre MPOU3BOJHON K MCCIIEIOBaHHMIO (YHKIMII HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenue HauOoJbIero 1 HAaMMEHbLIETo 3HaYeHUH HEeNPEePhIBHONM (DYHKIIMM Ha OTpPE3KeE.

[TpuMeHeHre IPOU3BOIHOM AJI HAXOKICHHS HAWIyYLIEro PELIECHUs B IPUKIAIHBIX 3aa4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHUS MPOoIIecca, 331aHHOT0 (HOpMYIION MK TPapHKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HbIX. [lepBoOOpa3HbIE 3JIEMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoX/A€HUS IEPBOOOPA3HBIX.

Wuterpain. I'eomeTpruyeckuil cMbIC MHTErpaia. BeluuciieHue onpenenéHHoro HHrerpaia 1o
dbopmyne Hetotona-Jleitoauria.

[IpumeHeHre uWHTErpana [Uisi HaXOXKIEHUS IUIOIIAAedl IUIOCKUX @uryp u o00bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsl pemenuit nugdepeHnanbHbIX ypaBHEHUH. MaTemaTtuiyeckoe MOEITUpOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJA MATEMATHYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIbTATBI
I'paxxnanckoro BoCnMTaHus:

—  c(hOpMHUPOBAHHOCTh T'PAKIAHCKOW TMO3UIIMK OOYYalomerocsi Kak aKTUBHOTO |
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

— TpEACTaBIEHWE O MAaTEMaTHYEeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3THUHBIX
CTPYKTYP, SIBJICHUH, IPOLIETYP TPaKIaHCKOTO 00IIecTBa (BRIOOPHI, OIPOCHI U IPYTOE);

— yYMEHME B3aWMOJICMCTBOBATh C COLMAIBbHBIMHU HMHCTUTYTAMH B COOTBETCTBUH C HX
GYHKIMUSIMHA ¥ HA3HAYCHUEM.

IlaTproTHYeCKOro BOCIMTAHUS:

—  c(OpPMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUICKON MaTEMaTUKH;

— IICHHOCTHOE€ OTHONIEHHE K JTOCTHMIKCHHSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCHICKOM
MaTEeMaTUYeCKOW IIKOJbI, HMCIOJb30BAaHUE 3TUX JOCTWIXKEHUW B JPYrMX HayKax,
TEXHOJIOTHSX, Chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

—  ¢c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKHU U JEATEIHHOCTBIO YUEHOTO;

— OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy 1yILEro.

JcTeTNYeCKOro BOCIUTAHMA:

— OCTETHYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajia4, pELICHUH, pacCyKIeHUH;

—  BOCHPUUMYHMBOCTh K MATEMAaTUYECKUM ACTIEKTaM Pa3Iu4YHbIX BUJOB UCKYCCTBA.

Pu3n4ecKOro BOCIUTAHMSA:

—  c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATH MaTEMaTUYECKHE 3HAHUS B HMHTEpecax
3JI0pPOBOTO M 0€30MMacHOT0 00pa3a KU3HU;

— OTBETCTBEHHOE  OTHOIIEHHE K CBOEMY 3J0pOBbIO  (340pOBOE  THUTAHHE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, PETyIspHas pU3ndecKasi akTUBHOCTb);

— (uU3MYeCKOe COBEPIICHCTBOBAHWE TMPU 3aHATUSIX CHOPTUBHO-03I0POBHUTEIBHON
JIeITEIILHOCTEIO.

TpyaoBoro BocnuTaHus:

— TOTOBHOCTbH K TPYAY;

— OCO3HaHHWE IEHHOCTH TPYAOTIO0NS;

— UWHTEpPEC K pa3muuHbIM cdepam MnpodhecCHOHATBHON NeATeTbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOUN U €€ NPUIIOKECHUSIMU;

— yYMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oymymied mpodeccuu M peann3oBBIBATH
COOCTBEHHBIC JKU3HEHHEBIE TIaHEI;

— TOTOBHOCTH U CLIOCOOHOCTH K MaTEMaTHIECKOMY 00OPa30BaHHIO K CAMOOOPa30BaHUIO HA
MPOTSHKEHUH BCEH JKU3HU;

—~ TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEHICHUU MPAKTUUYECKHUX 33/7a4 MaTeMaTUYECKOMN
HaIpaBJIECHHOCTH.

IKO0JIOTHIECKOro BOCIUTAHUS



c(hOpMUPOBAHHOCTH IKOJIOTHUECKOU KYJIbTYPHI,

IMIOHUMaHUE BIIMSHUS  COLMAJIbHO-D)KOHOMHYECKHUX IMPOLECCOB Ha COCTOSIHUE
MIPUPOJAHON U COLIMATIBHOMN CPENbI;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa dKOJIOTHIECKUX MPoOIIeM;

OpHEHTAIMS Ha MPUMEHEHHE MAaTEMAaTHUYCCKUX 3HAHUH ISl PEIICHHS 3a/1a4 B 00JaCTH
OKpYKarolleH Cpeibl;

IJIAHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUN ISl OKPYKarOUIEH
Cpelbl.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHMMaHHE MAaTEeMAaTUYECKON HayKU KaK c(epbl UeJIOBEUYECKOMN eATEIbHOCTH, TAIIOB
€€ pa3BUTHs U 3HAYUMOCTH I Pa3BUTHUS LIUBUIM3ALINY;

OBJIQJICHUE S3BIKOM MAaTEMAaTHKH M MaTEMaTU4YECKOM KyJIbTypOH KakK CpEeACTBOM
IIO3HAHUS MUPA;

TOTOBHOCTb  OCYILECTBJISITH IIPOEKTHYKD U MCCIENOBATENbCKYIO JIESTEIBHOCTD
WHIWBUIYAJIBHO U B IPYyIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnme JeHCcTBUA
ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUIH MeXay MOHATHAMH, (HOPMYIMPOBATH ONPEAEICHUs MOHATHUH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINH, OCHOBAHUS JJISi 0000IIECHUS
Y CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (JOPMYJIMPOBATh U MPe0OPa30BbIBATh CYKICHUS: YTBEPIAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUNs B (DaKTax,
JAHHBIX, HAOJIIOJIEHUSAX W YTBEPXKIEHUSX, NpeiaraTb KpPUTEPUH Uil BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIENIaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIOYEHNH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSITENILHO JJOKa3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUH (TIpsMBbIe
U OT TIPOTHBHOIO), BBHICTPAWBaTh AaApPryMEHTAlUI0, IPUBOAWUTH TIPUMEPBI MU
KOHTpHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

BbIOMpaTh CIoco0 pelmieHuss y4eOHOM 3anauM (CpaBHHBATh HECKOJIBKO BapHUaHTOB
peleHus, BIOMpaTh Hanbosee MOAXOIALINM ¢ yUETOM CaMOCTOSITENIbHO BbIIETICHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiicTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  HCCIAEAOBATENBCKUNA  HHCTPYMEHT  IIO3HAHWUS,
dbopMyIUpOBaTh BOMPOCH], PUKCHPYIOITUE MPOTUBOPEUNE, MPOOJIEMY, YCTaHABINBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATh THUIOTE3y, APTYMEHTUPOBATH CBOK TO3HIIMIO,
MHEHUE;



NPOBOJUTh CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIICIOBAaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBIEHUsS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MCKAY OGT:GKTaMI/I, ABJICHUSAMU, IIPOLCCCaAMU;
CaMOCTOSITENIbHO  (pOopMynUpoBaTh O0OOINEHUS ¥  BBIBOABI 10  PE3yJIbTaTam
NPOBEIEHHOTO HAOIOICHUS, UCCIICIOBAHHMS, OIEHUBATH JJOCTOBEPHOCTh TOTYYCHHBIX
Pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEAMOIOKCHHS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Patora ¢ undopmaunmeii:

BBISBIISITH JeUIIUTHI HHPOPMAIUH, TAHHBIX, HEOOXOIMMBIX JJIsi OTBETA HA BOIPOC H
JUISl pELIEHUs 3a]1a4H;

BbIOMpaTh WHGOPMALMI0O M3 HCTOYHUKOB pa3jIMYHbIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMAaTHU3UPOBaTh U HUHTEPIPETUPOBATH MHPOPMAIMIO Pa3IUYHBIX BUIOB U (Hopm
IIPEJICTaBICHHUS;

CTPYKTYpUPOBaTh HWH(POPMALIMIO, TMPEICTaBIATH €€ B pa3nuyHbiX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMH IO CAMOCTOATEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA
Oo0menne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTAX, J1aBaTh MOSICHEHMSI 110 XOAY PELICHUS 3a7a4i, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ie 00CYX/I€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIa€MOH T€MBI, IPOOIEMBI,
pelaeMoii 3ajaui, BBICKA3bIBATh UJIEU, HALIEIICHHBIE HA TOMCK PEILIEHUS, COIIOCTaBIIATh
CBOM CYXKJCHHMS C CYXICHUAMH JAPYTUX YUaCTHUKOB AUAIOra, OOHapyKUBATh pa3inyue
U CXOJCTBO NO3MIMHA, B KOPpeKTHOH (opme (GopMynupoBaTh pazHOIJIACHs, CBOU
BO3PaKEHUS;

IIPEJICTaBIISITh PE3YIbTaThl PEIICHU 3a7auu, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (pOpMAaT BBICTYIJICHHMSI ¢ Y4ETOM 3ajay Mpe3eHTALuu U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

COCTaBJISITh IUIAH, QITOPUTM pPELICHUs 33/Ja4H, BIOMPATh COCOO pelIeHUs ¢ y4ETOM
UMEIOIIMXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/JIEKT:

BJIIaJACTh HABBIKAMH HOSHaBaTeJ'IBHOI\/’I pe(b.]'[eKCI/II/I KaK OCO3HaHUA COBepIHaeMI)IX
JICCTBUH W MBICIMTENBHBIX MPOIECCOB, HMX pPE3YJIbTAaTOB, BIAJETh CIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJISI MpoIlecca W pe3ysibTaTa PEUICHHS MaTeMaTHYECKOM
3a/1a4u;



— TPeaBUAETb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 33aJa4l, BHOCUTH
KOPPEKTUBHI B JICATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HANJICHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

— OLEHUBaTh COOTBETCTBHE pe3yjibTaTa Ied M YCIOBHUSM, OOBACHATH MPUYHHBI
JTOCTHIKEHUSI WU HEJOCTHIKEHUS Pe3yNbTaTOB JEATEIbHOCTH, HAXOJIUTh OLIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

— TOHHMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHOW M HHIWBUIYaJbHOU pabOThI
Opy peuieHuH Yy4eOHbIX 3a7ad, NPUHUMATh 1IeJb COBMECTHOW JEeSTENbHOCTH,
IUTAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboOThI, paclpenensTh BHABI padoT,
JIOTOBApUBATHCS, OOCYXKIaTh MPOIECC W Pe3yNbTaT padoThl, 0000MIATH MHEHUS
HECKOJIBKHX JIIOACH;

— y4acTBOBaTh B IPYNMOBBIX (hopMax padboThI (00CYKIeHUsI, 0OMEH MHEHHUH, «MO3TOBbIE
IITYPMBD» Y HHBIC), BBITTOJIHATH CBOKO YacTh Pa0OTHI U KOOPAMHUPOBATH CBOM JACHCTBHS
C IPyTUMU WICHAMHU KOMAaH/]IbI, OIICHUBATh KAYeCTBO CBOETO BKJIa/Ia B OOIIUH MPOTYKT
0 KpUTEpHsiM, CHOPMYITHPOBAHHBIM yYACTHUKAMU B3aUMOACHCTBHUSL.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC
K xonny oOyuenus B 10 kijacce oOydaromuiics MHOJIYYUT CIEAYIOLIME IpPEeIMETHBIE
pe3yabTAaTHl IO OTAENBHBIM TeMaM padoueil mporpaMMbl ydeOHOTO Kypca «Anrebpa M Hadana
MaTeMaTHYECKOro aHaJIN3a»:
Yuciia ¥ BbIYUCICHUSA:

—~  cBOOOJHO ONEPUPOBATH MOHATUIMU: PALIUOHATIBLHOE YHCII0, OECKOHEUHAs IEPUOANYECKas
Ipo0b, MPOLEHTHI, UPPALUOHATIBLHOE YHCIIO, MHOXKECTBA PAL[MOHAJBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

—~  IPUMEHSTH APOOH U MPOLEHTHI JJIs pellIeHUs IPUKIIAJHBIX 3a/1a4 U3 pa3IMYHbIX OTpacien
3HAHUH U PEATIbHOMN KU3HH;

—  TNPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPaBUIa OKPYIJIEHUS, NMPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

—  CcBOOOJHO OHepupoBaTh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeJeM, MHCIOJIb30BaTh
HNOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHCET JUIsl PEelIeHHs NPAaKTHUYECKUX 3a7ad U
IIPEJICTaBICHUS JaHHbBIX;

—  cBOOOJIHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHON CTENEHH;

—  cBOOOJIHO ONEPHPOBATH MOHATHEM: CTETIEHb C pallMOHAILHBIM ITOKa3aTelIeM;

—  cBOOOJHO OINEpUpPOBaTh MOHATHAMH: JOrapudM YHUCIA, NECATHYHBIE U HaTypalbHbIE
norapudmsr;

—~  CcBOOOJHO ONEpUpPOBaTh MOHATHAMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO
apryMeHrTa;

—  ONepHUpoBaTh MOHATUSIMHU: APKCUHYC, aPKKOCUHYC U apKTaHT€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

— CcBOOOJHO  OHepupoBaTh  MOHATHAMM:  TOXKIECTBO, ypaBHEHHE, HEpPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U ypaBHEHUA-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

— TPUMEHATh PA3IUYHBbIE METOJIbl PEUIeHHs] PAalUOHAIBHBIX U JPOOHO-pallMOHATbHBIX
YpaBHEHUM, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHNS] HEPABEHCTB;



— CcBOOOJHO ONEPHUPOBATH MOHATUAMU: MHOTOWIEH OT OAHON NMEpEeMEHHOH, MHOTOWIEH ¢
HEeNBIMU K03 (HUITeHTaMH, KOPHU MHOTOUJIEHA, IPUMEHSTh JAEJICHHE MHOTOWIEHA HA MHOTOWICH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

— CcBOOOJHO ONEpUPOBaTh MOHATHSAMM: CHCTEMa JIMHEMHBIX YpaBHEHMH, MaTpula,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Jyuisg BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATb ONPEISIUTEIN AJIs PELICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHHUW, MOJEIMPOBATH PEAJNBHBIE CUTYallUH C IIOMOILIBIO CHUCTEMBI
JUHEHHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJCINW C IIOMOUIBI0 MAaTpHILl U
OIpEeACIINTENEH, UHTEPIIPETUPOBATh ITOJIyYEHHBIN PE3yJIbTaT;

—  HCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHSMU JAJIs IPe0Opa30BaHuUsl BBIPAXKEHMUI;

— BBIIOJIHATH NPEOOpa30BaHUS UUCIOBBIX BBIPAKEHUH, COAEPXKALIUX CTEHNEHH C
palOHaIbHBIM IIOKA3aTENIEM;

— UCHOJb30BaTh CBOWCTBA JIOrapuMoB uid IpeoOpa3oBaHUs  JIOrapupMUUECKUX
BBIPAKECHMI;

— CcBOOOJHO  omepupoBaTh  MOHATHSMH:  HMPPALMOHAIbHBIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

— TpPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpPMYNIBl UIsi  MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUI;

— CcBOOOJHO OIEPUPOBATH IOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, IPUMEHSIThH
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

—  MOJEIUpOBAaTh peajbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA 10 YCIOBUIO 3aJlayM, HCCIIEI0BaTh IIOCTPOCHHBIE MOJIENH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rpaduku:

—  CcBOOOJHO ONEpUPOBATH MOHATHAMH: (PYHKIHUSA, COCOOBI 3aJaHUs (YHKIUH, B3aUMHO
oOpaTHble (QPYHKIMM, KOMOO3ULIMS (DYyHKUMN, rpaduk (QYHKIMH, BBINOIHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKUINH;

— CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: O0JACTh ONPEAENCHHS M MHOXXECTBO 3HAu€HHH
GyHKIMM, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

— CcBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: YETHbIE M HEUETHBIE (DYHKIUHU, MEPUOIUYECKUE
(GYHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKLUUH, MaKCUMyMbl W MHMHUMYMBI (YHKIHH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHne (PYHKIUU Ha IPOMEKYTKE;

— CBOOOJHO ONEpUpPOBaTh MOHATHUSMHU: CTENEHHass (YHKIUS C HATypaJbHbIM M IEJIbIM
nokasaresneM, rpaguk CTEeeHHOW (YHKIMH C HaTypalbHBIM U ILIEJBIM IOKa3aTeleM, rpadux
KOpHS N-0i CTENeH! KaK (QYHKIIMU 0OpaTHOH CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeleM;

—  ONepHpoBaTh MOHATUSAMM: JMHEWHas, KBaJpaTW4yHas W APOOHO-TMHENHHas (QYyHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX TPAPUKOB;

—  cBOOOJHO OIEepUpPOBaTh MOHITUAMMU: MOKa3aTelbHas U Jorapupmuueckas GyHKIUH, UX
CBO¥CTBA U IpaduKu, UCIIOIH30BaTh UX I'padUKH JUIsS peIICHHs YPaBHEHUIA;

— CcBOOOJHO ONEpUPOBaATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, ONpEACICHHE
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

—  HCIMOoNb30BaTh rpaduku QpyHKUMNA A1 UCCIETOBAaHUS MPOIECCOB M 3aBUCUMOCTEN Mpu
peLIeHUH 3aJad U3 JPYruxX y4eOHBbIX MPEIMETOB M peabHOW KHU3HH, BbIpaXaTh (OpMyIaMu
3aBUCUMOCTHU MEX]ly BETUYMHAMH.

Hauyana maTeMaTH4yeckoro anajamsa:



— cBOOOJHO ONEPUPOBATH MOHATHAMM: apu(MeTHUecKass U reoMeTpudecKas Mporpeccus,
0eCKOHEUHO yOBIBaIOIIasi FeOMETPUYECKasi MPOTPECCHs, TMHEHHBIN U KCTIOHEHIMAIBHBIM POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

—  HCIIOJIB30BATh NIPOTPECCUN AJIS PELIEHUS PeaIbHbIX 3a/1a4 MPUKIAIHOIO XapaKTepa,

— CcBOOOJHO OHEpUPOBaTh IOHATHAMM: IOCIEAOBATENBbHOCTh, CIIOCOOBI  3aJaHMs
IIOCJIEI0OBATEIbHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE TI0CIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

— cBOOOJHO ONEepUpPOBaTh MOHATHSIMHU: HENpPEPbIBHbIE (DYHKIMH, TOUKU pa3pbiBa rpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka QyHKIUH;

— CcBOOOJIHO OMEpPUPOBATh MOHATHEM: (YHKIHSA, HEMpEpbIBHAs Ha OTpe3Ke, MPUMEHSTH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH sl pEIICHHs 3a1a4;

— cBOOOJHO ONEpUpOBaTh IOHATHSAMM: IIepBasi W BTOpas IPOU3BOJAHBIE (DYHKLUH,
KacaresibHas K TpaduKy QyHKIUH;

—  BBIYMCIATH IPOMU3BOJHBIE CYMMBI, NPOU3BEACHHUS, YAaCTHOTO U KOMIIO3ULUH JABYX
(GyHKINH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUH;

—  HUCHOJIb30BaTh F€OMETPUYECKUNA U (PU3MUECKUIT CMBICI IPOU3BOIHOM 1UIs peIIeHus 3a/1a4.

MuoxxecTBa M JIOTHKA:

—  cBOOOJIHO OTIEPHPOBATH OHATHSIMH: MHOKECTBO, OTIEpAIIMH HaJl MHOKECTBAMH;

—  HUCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIllapaT JJIs ONMCAHUS PEATIbHBIX IPOLECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

— CcBOOOJHO oONIepuUpoBaTh MOHATHSIMU: ONpEAETeHHUE, TeopeMa, ypaBHEHHE-CIIE/ICTBUE,
CBOMCTBO MaTeMaTH4eCKOro OO0BEKTa, J0Ka3aTeIbCTBO, PABHOCWIbHBIE YpaBHEHHUS U
HEPaBEHCTBA.

11 KUIIACC

K xoniy oOyuenus B 11 kjacce oOydaromuiics MOJYYUT CJEAYIOLIME HpeIMETHBIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYUCIICHUSA:

— CBOOOJHO oOMNepUpoBaTh MOHATHUSIMHU: HATypaJlbHOE M LEJI0€ YHCIO, MHOKECTBa
HATYpaJIbHbIX M LENbIX YHCEN, UCIOIb30BaTh NMPU3HAKU Aenumoctu uensix yucen, HO u HOK
HaTypaJIbHBIX YMCENl AJIs PELIEHUs 3a7a4, IPUMEHATh anroput™ EBkinnna;

—  cBOOOJIHO ONEPHPOBATH MOHATHEM OCTATKa M0 MOJYJIIO, 3alIMChIBATh HATYpAJIbHbIE YHCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

—  CcBOOOJHO ONEpPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCIO U MHOKECTBO KOMIIJIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpPUroHOMETpUYEcKoi (opme,
BBITOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TUIOCKOCTH.

YpaBHeHUsI M HEPaABEHCTBA!

— cBOOOJHO  omepupoBaTh  MOHATHSMH:  HMpPALlMOHAIbHBIE,  [OKa3aTelbHbIE U
JorapupMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

—  OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHUH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

— cBOOOJHO OMEpUPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSTh
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

—  cBOOOJIHO ONEPHPOBATH NOHATHUSAMH: CUCTEMA U COBOKYITHOCTb YPaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELIEHUs] CHCTEMBI M COBOKYITHOCTEN



paloHaIbHBIX, HpPpAIMOHATIbHBIX, I[OKAa3aTeNbHBIX M JIOTApU(MUYECKUX YpaBHEHHH U
HEPABEHCTB;

— pewmarb pauMOHAJIbHBIC, HPPAIHOHAIBHBIC, TIOKA3aTeNbHbIEC, JOTapu(PMHUUYECKHE U
TPUTOHOMETPHUECKHUE YPABHEHUSI U HEPABEHCTBA, COJepKalllie MOIYJIA U TTapaMeTphl;

—  NPUMEHSATh rpapuuecKre METOIbl Ui PEIlIeHUs] ypaBHEHUI 1 HEPaBEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

—  MOJENMpPOBaTh pEaJIbHbIC CHTyallUd Ha SA3BIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4H, UCCIIEA0BATh OCTPOSHHBIE MOJIEIH
C UCIOJIb30BAaHUEM allllapara airedpbl, UHTEPIPETUPOBATH OTYyYEHHBIN pe3ysbTar.

DyHKIUHA U ITPaPUKH:

—  CTpoWTh IpadUKu KOMIIO3UIMH (PYHKIMI C MOMOIIBIO IEMEHTAPHOTO UCCICIOBaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

— CTPOUTh TeOMEeTpUYecKHe oOpa3bl YpaBHEHWH U HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

—  cBOOOJIHO OTIEPHPOBATH MOHATHAMHU: TPA(UKN TPUTOHOMETPHUIECKUX (DYHKITHIA;

—  NpUMEHATh GYHKIHMH ISl MOACTUPOBAHUS U UCCIIEOBAHUS PEAIbHBIX MTPOIIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajimu3a:

— HCIOJIb30BaTh IPOM3BOJHYIO Il HCCIEOBaHUS (PYHKUMH HAa MOHOTOHHOCTb U
IKCTPEMYMBI;

—  HaxoJuTh HauOoJsblliee U HaMMEHbIIIee 3HaUeHUs (YHKIIMH HETIPEPHIBHOM HA OTPE3KE;

—  HCIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKJICHUS HAUIYYIIETO PEIICHUs B MPHUKIAJHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMUYECKHUX, 3aJadax, JJIsl OINpPEAEICHHUS] CKOPOCTH M YCKOpPEHUs
nporiecca, 3a1laHHOTO (OPMYIIOH HiTH rpaduKoM;

—  cBOOOJHO ONIEpUPOBATH MOHITUSIMU: TIEPBOOOPa3Has, ONpeAeIEHHBINA HHTErPall, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmysne HproToHa-
JletiOauma;

—  HaxoJUTh IUIOIIAIH MIIOCKUX (PUTYp U 0OBEMBI TEJl C IIOMOILBIO UHTErpaa;

— HMETh NPEACTABIECHUE O MATEMATUYECKOM MOJEIMPOBAaHUM Ha IPUMEPE COCTABICHUS
mudhepeHIMaTbHBIX YpaBHEHHI,

—  pemarh NPUKJIATHBIE 33]a4l, B TOM UYHCJE COLMAIbHO-3KOHOMHYECKOTIO U (PU3N4ECKOro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI0 aHaJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMbl

MHOXECTBO JEUCTBUTCIHLHBIX YHCEI.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oynkiun u rpaduku. CreneHHas GyHKIUs C

T CJIBIM ITOKa3aTCIIEM

Apudmerrndeckuii KOpeHb N-0i CTEIICHHU.
WppanmonansHble ypaBHEHUS

[TokazarenpHas pynkmms. [TokazarenpHbIC
YpaBHEHUSA

Jlorapudmuueckast pyHKuus.
Jlorapudmuueckue ypaBHEHUS

TpuronomeTpruyeckue BeIpakeHUS U
ypaBHEHMS

ITocnenoBaTenbHOCTH U IPOTPECCHH

HenpepriBabie pynkiuu. [IponsBoanas

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

Bcero

24

12

15

10

18

22

10

20

KoanyecTBo 4acoB

KoHTpoJibHBI
e padoThl

IIpakTHyeckn
e padoThl

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibHbIE
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

10



11 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbI

HccnenoBanue GyHKIMMA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBoobOpasHas u uHTErpa

I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH.
Tpuronomerpuieckrue HepaBeHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U
norapuMUUecKre HePaBeHCTBA

KomirexkcHble unciia

HarypanbHsle u niensle yucna

Cucremsl palMOHAIbHBIX, HPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
YpaBHEHUU

3agauu ¢ nmapaMeTpamMmu

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

Bcero

22

12

14

24

10

10

12

16

16

136

KoanyecTBo 4acoB

KoHTpoJibHBI
e padoThl

10

IIpakTH4eckn
e padoThI

DJIeKTPOHHbIE

(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/subj
ect/51/11/

https://resh.edu.ru/subj
ect/51/11/

https://resh.edu.ru/subj

ect/51/11/
https://resh.edu.ru/subj

ect/51/11/
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ect/51/11/

https://resh.edu.ru/subj

ect/51/11/

https://resh.edu.ru/subj

ect/51/11/
https://resh.edu.ru/subj

ect/51/11/
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https://resh.edu.ru/subject/51/11/
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

10 KJIACC

Tema ypoka

[[MHOXeCTBO, onepalyu Hajl
MHOKECTBAMU U UX CBOMCTBA
Huarpammsl Ditniepa-Benna
IIpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOI0 arrapara Jyis peiieHus
3a1a4

Panmonaneueie yncna. OOBIKHOBEHHBIC U
JIeCATUYHBIE IPpOOU, TPOLICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonanesueie yncna. OObBIKHOBEHHBIC U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH

[Tpumenenue apobeli U MPOIEHTOB AJIs
pEeLIeHUs TPUKJIIAIHbIX 3a/1a4
[Tpumenenue apobeli U NPOLEHTOB 1Jis
pEeLICHHS TPUKIAIHBIX 3a/1a4
JlericTBUTeNbHBIE YUCIIa. PallnoHalbHbBIE U
HppaloHaJbHbIC YHCTIa
ApudmeTrdeckue oneparuu C
JEUCTBUTEIILHBEIMU YHCIIaMHU

Bcero

KoanuecTBo 4acoB

KoHTpobHBI
e padoThbl

IIpakTHYecKku
e padoThI

Jara
U3y4eHHn
|

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHBI
e pecypchbl



10

11

12

13

14

15

16

17
18

19

20

Mopynp JEMCTBUTEIBHOTO YHCIIA U €ro
CBOMCTBA

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOrouI€Ha HAa MHOTOUJIEH C
ocratkoM. Teopema besy

MHorouseHs! ¢ LIEIbIMUA
koaddurmentamu. Teopema Buera
Pemenne cuctem JIMHENHBIX YPaBHEHUM

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Martpuna CUCTEMBI IMHEUHBIX YPABHEHUN.

Omnpenenurens MaTpuLpl 2x2, ero
TEOMETPUUYECKUN CMBICIT M CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[Ipumenenue onpenenuTes s PeleHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

Konrtponbnas pabdora: "ParmonanbHeie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITIH.
B3anmuo obpatHbie QyHKINH.
Kommozumus GpyHKImiz

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHuil pynkuuu. Hynm pynkumn.
[TpomexyTKH 3HaK MOCTOSIHCTBA

UYErHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue pynxuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (PYHKIIMH.
Haubonpiiee n HauMeHbIlIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH
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33

34

35

36

37

38

39

40

41

42

43

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpoeHne rpauKoB ATUX PYHKITUN

Crenens c 1eIbIM II0Ka3aTeaeM. buanom
Hrrotona

CreneHs c 1enbIM IT0Ka3areiaeM. buaom
Hrrotona

Crenennast GyHKIHUS C HATYPaJIbHBIM H
LEJILIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk

KonTponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U ero CBOMCTBa

[IpeoOpazoBanus YUCIOBBIX BHIPAKCHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTETIEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COZEpKAIIMX CTENIEHU U KOPHU

UppanmonansHble ypaBHeHUs. OCHOBHbBIE
MCTO/JbI PCHICHUA NPpAalIOHAIBHBIX
ypaBHEHUU

Wppaunonansubie ypaBHeHHs1. OCHOBHBIE
METO/IbI PELICHUS HPPALUOHAIBHBIX
ypaBHEHUU



44

45

46

47

48

49

50

51

52

53

54

55

Uppaunonansusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UpPpALMOHATILHBIX YPAaBHEHHM

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHU
VUPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH
KaK (yHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

CoiicTBa u rpaduk KOpHs n-0il cTeneHu
KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbBIM ITOKa3aTelleM
KonTponbnas pabora: "CsoiicTBa u
rpaduk KOpHS n-0il CTENeHu.
HppanuonansHele ypaBHeHuU"

CTGHCHB C paHI/IOHaJ'II)HI)IM II0KA3aTCJIEM U
eé CBOIiCTBa

CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOIICTBa

CTeHeHB C paHI/IOHaJ'H)HBIM II0KAa3aTCcJIEM U
€€ CBOIICTBa

[TokazaTenpHast GyHKIMS, €€ CBOWCTBA U
rpaduk
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57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnons3oBanue rpaduka QyHKIUN s
pelIeHHs ypaBHECHUN

Hcnonb3oBanue rpaduka GyHKIUN A7
peLICHUs ypaBHEHU I

[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHU M

[Toxa3arenbHble ypaBHEHUS. OCHOBHBIC
METO/Ibl PEIIEHUS I0KA3aTENbHbBIX
yYpaBHEHUU

[TokazaTtenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX
yYpaBHEHUU

KonTponbhas padora: "[lokazarenbHas
¢yukuus. [lokasarenpHble ypaBHeHUS"

Jlorapudwm yucna. CoiicTa norapudpma
Jlorapu¢m yucna. CoiicTBa iorapugpma
Jlorapudm uucna. CoiicTBa jJorapudpma
JlecATHYHBIE U HATypaJIbHBIE JTOTapH(PMBI
JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI
[IpeoOpazoBanue BhIpaKeHUH,
coJiepKaliX Jorapu(mbl
[IpeoOpazoBanue BhIpaKEHUH,
COJIepXKaIIuX JorapudMbl
[TpeoOpa3oBaHue BBIPAXKEHUIH,
coJiepKaliX Jorapu(pmbl
Jlorapudmuueckas pyHkius, e€ CBONCTBA
U rpadpuk

e
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72

73

74

75

76

77

78

79

80

81

82

Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A7
peLICHUs ypaBHEHU I

Hcnons3oBanue rpadpuka QyHKIUN A5
pelieHus: ypaBHEeHU I

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHS
aorapu(pMUUECKUX YpaBHEHUH

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI

Jlorapugmuueckue ypaBHEHUs.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUECKUX yPaBHEHUI
PaBHOCHIIbHBIE ITEPEXObI B pEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonTponbhas pabota:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHus"
Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIOBOTO apryMeHTa

Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YHCIOBOTO apryMeHTa

APKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa
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85

86

87

88

89

90

91

92

93

94

95

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OIpe/IeNIEHUE TPUTOHOMETPUUECKHUX
(GyHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
olpeieIeHue TPUrOHOMETPUUYECKUX
(GyHKIUI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyiibl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanre TPUTOHOMETPUUECKUX
BBIPKECHUI

Pemenune TpuroHoMeTpruuecKux
yYpaBHEHUN

Pemenue TpuroHomMeTpuuecKux
YpaBHEHUU
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97

98

99

100

101

102

103

104
105

106

107

108

Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHUH
Pewienne TpuroHOMeTpu4YECKUX
ypaBHEHU I
Penienye TpUroHOMETPUUECKUX
ypaBHEHUH
Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH
Pemienne TpuroHOMETpUYECKUX

ypaBHEHUI

KonTponbnas pabora:
"TpUTrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUS"

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs
[oCIeI0BaTeIbHOCTEN. MeTon
MaTeMaTUYECKON HHIYKIIUU

MOHOTOHHI)IG %1 OFpaHquHHble
MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX

Apudmernueckast nporpeccus
['eomeTpuueckast mporpeccus
beckoneuno yObIBaromas
reoMeTpUYIECcKasi POTPeccust

CymMa GeckoHEeuHO yObIBaroIei
reOMEeTPUUECKON Mporpeccun
JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMyiia CIOKHBIX TPOLIEHTOB
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110

111

112

113

114

115

116

117

118

119

120

121

122

JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucio e. Dopmyina ClI0KHBIX IPOLUEHTOB

Hcnonb3oBaHue NpoOrpeccuu 1is
pellIeHus PeaJbHbIX 3a7a4 IPUKIIAJHOTO
Xapakrepa

KonTponbhas pabora:
"[locnenoBarelbHOCTH U TIporpeccuu’”
HenpepsiBHBIC (DYHKIIMHK ¥ MX CBOKWCTBA
Touka pa3pbeiBa. ACUMITOTHI TpaduKOB
byHKUIMMA

CaotiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

MeTto UHTEPBAJIOB ISl PEILICHUS
HEPABEHCTB

Merton HUHTCPBAJIOB JIA pCIICHUS
HCPaBCHCTB

MeTto1 UHTEPBAJIOB ISl PEIICHUS
HEpPABEHCTB

[IpumeHeHre CBOMCTB HENIPEPBIBHBIX
GyHKUIMMA 1715 pemieHust 3a1a4

ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKUUN 1715 peleHus 3a1a4

[lepBast u BTOpas Mpou3BOIHbIE (PYHKLINU

Omnpenenenue, reOMETPUIECKUI CMBICIT
IIPOU3BOJHOM
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124

125

126
127

128

129

130

131

132

133

134
135

136

Onpenenenne, GU3MUECKUNA CMBICTT
MIPOU3BOIHOMN

YpaBHEeHHE KacaTeabHOU K rpaduxy
byHKIIUN

YpaBHeHUEe KacaTeIbHOU K rpaduKy
byHKIUHA

[Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUH

[TpousBoHBIE JIeMEHTAPHBIX (PYHKLINN

[Ipou3BoHAs CyMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

IIpou3BoHas CyMMBI, IIPOU3BEICHHUS,
YaCTHOI'O U KOMIO3ULIUU (PYHKIUI

[TpousBoHas CYMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUI

Kontpoinbnas pabora: "[IpousBognas”

[ToBTOpenue, 06001IEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

[ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

HToroBast KOHTpoJIbHAs paboTa
HToroBas KOHTpOJIbHAsA paboTa

[ToBTOpenue, 0600MIEHNE,
cucTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10



11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoka KonTpoabHbl IIpakTHYecku H3y'YCHHU
n/n Bcero o0pa3oBaTe/IbHBI
e padoThl e padoThI A
e pecypchbl

[IpumeHeHue nporu3BOJHON K
UCCJICIOBAaHMIO (YHKITHI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[TprMeHeHHe TPOU3BOTHOM K
UCCIIeIOBaHMIO (QYHKIIHI Ha 1
MOHOTOHHOCTh U IKCTPEMYMBI

IIpumMeHeHne Mpou3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha 1
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha 1
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K

UCCIeIoBaHHIO (PYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HanOobIIero u

HAaUMEHBIIIETO 3HAUEHUS HENPEPBIBHOMN 1
(GyHKLIUHU Ha OTpe3Ke
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11

12

13

14

15

16

Haxoxnenue HanbonbLIero u
HAUMEHBIIIETO 3HAUYCHUS HEIPEPBIBHOM
(GYHKITMM Ha OTPE3Ke

Haxoxnenue HanuOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

Haxoxxnenue HauOoJbIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIIMM Ha OTpEe3Ke

Haxoxnenue HaubobIIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
GyHKIINM Ha OTpe3Ke

[IprumeHeHre nporu3BOIHOMN IJIst
HAXOXJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

IIpuMeHeHne MpON3BOHOM IS
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKIAIHBIX 3a7a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONIPENEIIEHUS CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduxom

IIprmeHeHre nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTU U YCKOPEHUS
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18
19

20

21

22

23

24

25

26

27

28

29

mporecca, 3a1aHHoT0 GOPMYIION WITH
rpagpukoM

Kommnozumus GpyHKImii

Kommozurust ¢hyHKImii

Kommnozumus GpyHKImii

['eomeTpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPJMHATHOM IIIOCKOCTH

['eomeTpuyeckue o0pas3sl ypaBHEHUH Ha
KOOPAMHATHOM IIOCKOCTH

KoHnTtposnbHas padora: "UcciaenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON"

[TepBoOOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

[TepBooOpa3HbIe IIEMEHTAPHBIX
¢yukuuii. [IpaBuna HaxoxaAEHUS
epBOOOPA3HBIX

[TepBooOpa3HbIe JIEMEHTAPHBIX
¢yukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX

Wurerpai. I'eoMeTpru4eCKuil CMBICI
UHTETpaa

Brruncnenue onpenenéHHOro HHTerpana
no popmyne Herotona-Jleltouuma
Beruncienre onpeaenéHHoro HHTerpaia
no popmyne Herotona-Jleltonuma
ITpumeHeHne uHTerpana s
HaXOKJCHHUS TUIOIAAeH TIIOCKUX (UTYp
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31

32

33

34

35

36

37

38

39

40

41

IIpumeHeHne nHTErpaia st
HaXO0XJEHUs 00BEMOB Nr€OMETPUYECKUX
TeN

[Tpumeps! pemennii qudQepeHnnatbHbIX
ypaBHEHU U

[Tpumepsl pemennii nuddepeHIuaTbHbIX
ypaBHEHUH

MaremaTHuecKoe MOJICIIUPOBaHUE
peaIbHBIX MPOIECCOB C MTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

KonTponbhas pabota: "[lepoobpasnas u
uHTerpan”

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpadUKu

Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpaduKu

Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
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43

44

45

46

47

48

49

50

51

52

53

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
Pemenuie TpUroHOMeTpUUECKUX
HEPABEHCTB

Pemennie TpUroHOMETPHUUECKUX
HEPABEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Perenrie TpUroHOMETpHUUECKUX
HEPABEHCTB

KoHntponbhas pabora: "I 'paduku
TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpruueckue HepaBeHCTBA"
OcHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcCHOBHBIE METO/IbI PELLIEHUS
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METO/IbI PELIEHUS

IMMOKAa3aTCJIbHBIX HECPABCHCTB

OCHOBHBIE METO/IbI pELICHUS
norapu(MUIECKIX HEPABEHCTB
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57

58

59

60

61

62

63

64

65

66

67

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
norapupMHUECKUX HEPABEHCTB
OcHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
HPpALMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
UPpalMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS
HPpALMOHATIEHBIX HEPABEHCTB
['padpuaeckue MeToabI pemIeHust
HUPPALMOHATBHBIX YpaBHEHUHN
['padmyeckue METOABI pelIeHHs
MPPALMOHATIBHBIX YPAaBHEHUN
['padpuaeckue MeToIbI pemIeHust
IIOKa3aTeJIbHBIX YPaBHEHHUI
['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX HEPABEHCTB
['padmyeckue METOABI pelIeHHs
norapupMHUECKUX YpaBHEHHMA
['padpuaeckue MeToIbI pemIeHust
norapu(MUIECKIX HEPABEHCTB
['padmyeckue METOIBI peIIeHHS
norapu(pMUIECKIX HEPABEHCTB



68

69

70

71

72

73

74

75

76

77

['padmyeckue METOBI pEIICHIS
MOKa3aTeNbHbBIX U JOrapuOMUUECKUX
ypaBHEHUH

['padmyeckue METOBI pEIICHHS
MOKA3aTeIbHBIX U JTOTapU(OMUIECKUX
ypaBHEHUI

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPABEHCTB

['padmyeckue METOABI peLIeHHS
MOKA3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHuUECKre HepaBeHCTBA"

KomnuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHYeCcKasi GOpMBI 3armcu
KOMILJIEKCHOT'O YHCIIa

KomnuiekcHble uncna. AnreOpanueckas u
TpUTOHOMETpHYeCcKasi GOpMBI 3arcu
KOMILJIEKCHOTO YHCIIa

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
ApudmeTrnueckue onepanuu c
KOMILJIEKCHBIMHU YUCIIAMH

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH
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81

82

83
84

85

86

87

88

89

90

91

N300pakeHne KOMIUJIEKCHBIX YHCET Ha
KOOPJIMHATHOM IIIOCKOCTH

®opmyiia Myaspa. KopHu n-oit crernenun

N3 KOMIIJICKCHOI'O YHuCJjia

®opmyna Myaspa. KopHu n-oii cternenun

N3 KOMIIJIEKCHOI'O YHCJia

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA

peieHus: GU3NIECKUX U
FeOMEeTPUUECKUX 3aa4

Kontponsnas padora: "KomruiekcHbie
yucna"

HatypasbHble 1 Lensle yucia
Harypasbnsle u niensie yucna

[TpyuMeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YUCEI

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJBIX YUCEI

[IpumMeHeHne MPU3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

[IpuMeHeHre NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK
[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YHCEII: OCTATKU 110 MOJYIIIO
[IpumMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpuMeHeHre NpU3HAKOB ACIUMOCTH
LEeJIbIX YKCcell: anroput™ EBkinaa ans
pEIICHUS 3a/1a4 B IENIBIX YUCTIaX
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KonTponbras pabota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYTHOCTh ypaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX
yYpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPallMOHAIBHBIX
yYpaBHEHUU

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

IIpuMeHeHne cuCTeM K pEeIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
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pa3nuYHBIX 001acTeil HAYKH U peabHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00J1aCTe HAYKH U peaslbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

[IpyMeHeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3ajad U 3a7a4 u3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETalUs OJy4YEHHBIX
pE3yJIbTaTOB

KonTponbhas padota: "Cucremsl
PaLMOHATIBHBIX, UPPALIMOHAIBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHHH"

PannonanbHble ypaBHEHHUS C
napaMeTpamu

PanmonanpHble HEpaBEHCTBA C
napaMeTpamu

PannonanbHbIe cucTeMBl ¢ TapaMeTpaMu
HppanmoHanbHble ypaBHEHHUS,
HEPaBEHCTBA C MapaMeTpaMu
HppanmoHanbHble CUCTEMBI C
napaMeTpamu

IToka3aTenbHbIe ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
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IToka3arenbHBIE CUCTEMBI C
rnapameTpamMu

Jlorapugmuueckue ypaBHEHHUs,
HEpaBEHCTBA C MapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

TpUroHOMETpUYECKUE YPABHEHHUS C
napaMeTpamu

TpuroHomeTpu4ecKue HEPABEHCTBA C
rapameTpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccienoBaHue
MaTEMATUUYCCKUX MOIIGJIGI71 PCaJIbHBIX
CUTYalluil C OMOIIBIO YPAaBHEHUN C
napaMeTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYallHil C TOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKNX MOJEJIEH pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMu

KonTponbhas pabota: "3anauu ¢
napameTpamu”

[ToBTOpenwue, 06001IIEHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"
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[ToBTOpenwue, 0600mIeHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus"

[ToBTOpenwue, 0600mIeHNE,
cUCTeMaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHUN"

[ToBTOpEeHmE, 0600IICHUE,
cucremaTusanus 3Hanuil: "HepaBencrna'

[ToBTOpEHME, 0600IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

[ToBTOpenwue, 0600mEeHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHUE,
cucreMartuzarus 3Hanuii: "[Ipon3BogHas
u e€ npumeHeHue"

[ToBTOpEeHME, 0000IICHUE,
cucreMartuzarus 3Hanuii: "[Ipon3BoHas
U €€ npuMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucremarusanus 3HaHui: "IlponsBogHas
U €€ npuMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucremarusanus 3HaHui: "MHTerpan u

ero npuMeHexue"
[ToBTOpenue, 06001IIEHNE,
1

cucreMaru3anus 3HaHui: "OyHKIuH'

[ToBTOpenwue, 06001IIeHNE,
cucreMarusanus 3Hanui: "Oyukuun"
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[ToBTOpenwue, 0600mIeHNE,
cucremaTusanus 3Hanuil: "Oynkuun"

HToroBast KOHTpOJIbHAS paboTa
HroroBasi KOHTpOJIBHAs paboTa

[ToBTOpenwue, 0600mIeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
UHTEPHET



