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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOEeCHe4YMBaeT WHCTPYMEHTANbHYIO 0a3y i H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecss OBJAQJICBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
dbopMynupyeT CBOM JOCTHKEHUSI B MaTeMaTU4YecKoil popme.

VY4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIICIIHOTO OBJAJICHUS 3aKOHaMHU (U3HMKH, XHMHH, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS AKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIONb30BaTh MX IS
JAIBHEWIET0 00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSAMHU alreOpbl U MaTeMaTU4YECKOIO aHalIM3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTUHHOCThH, JOKa3bIBATh
YTBEPKACHHSI C MOMOIIBI0O UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIOIB30BaTh 0000IICHHE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILLUICHHUE.

B xone m3yueHus ydeOHOro kypca «Anrebpa ¥ Hayala MaTeMaTHYeCKOro aHaIu3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs NPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIENeH pealbHbIX CUTyalUd, UHTEpPIpPETaluu MOJy4YEeHHBIX
pelIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTeMaTUYEeCKUX 3aKOHOMEPHOCTEH B NPUPOJIE, HAyKe U
HCKYCCTBE, C BBLAAIOLIMMHUCS MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblii Kypc o0namaeT 3HAYUTETbHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyercss Kak 4yepe3 ydeOHbI MarepHuall, CIOocOOCTBYIOUMI (OPMUPOBAHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydyeOHOM  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHHMAaHUS, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ylbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIM3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro kypca «Anredpa v Hayajga MaTeMaTUYeCKOro aHallM3a» BbIAETICHbI
CIIEYIOIIME COAEPKATENBHO-METOAUYECKHE JUHUM: «Uucna U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTudeckoro anammsay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE coOnep)KaTeIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOIHSIS IPYr
JIpyra M TOCTENEHHO HACHIIASCh HOBBHIMH TeMaMU U pasznenamu. J[aHHBINH ydeOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anredpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUH aHalus,
TEeOpusi MHOXKECTB, MareMaTudeckas joruka u npyrue. [lo Mepe Toro kak oOydaromiuecs
OBIIICBalOT BcE Oojiee IIMPOKUM MaTeMaTHYECKUM ammaparoM, Yy HHUX IOCIEI0BaTEIBHO
dopMHpyeTcsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTeMaTHUECKyl0 MOJETb pealbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIE MPU H3YUYEHUH Y4eOHOro Kypca, AJs peuieHHs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHOW MaTeMaTH4eCKOW 3a7aud, a 3aTeM HHTEpIpPeTHPOBATh
CBOM OTBeET.



CopnepxarenpHO-MeTOIMYECKass  JUHUSA  «Hucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIECHUH, BKIIIOUYAIONIUX B
ce0sl CIONb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh NMPUKUIKY, BBIIOIHATH
NpUOJIKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIE BBIPAXKEHUS, pad0OTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCSI MHOXECTBA HATYPAJIbHBIX, IEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTENIbHBIX YHMCEJ JOIMOIHSAOTCS MHOKECTBOM KOMIUIEKCHBIX ducel. B KaxaoMm H3 3TUX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UUYecKue 3a/1auu U Orepaliu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IENBIX YHCEI, Oco0ble CBOHCTBA
paloHaTbHBIX U UPPAIMOHATBLHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TakKe H3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENIEHM HAa  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCHOJIb3yeMbIX YHUCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHEHHUS JIJISl PEIICHUS PA3IMUHBIX 337a4 POpPMHUPYETCS MpPeCTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIEJIEH pealbHOrO MUPA, IIIMPOKO
UCIOJIB3YIOTCSI 0000IIeHIE U KOHKPETH3AIHSI.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pPeaJM3yeTCs Ha MPOTSIKEHHH BCETO OOydYeHHUS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIMX 3ajad. B pe3ynbrare oOydaromyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHU PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, OKA3aTEJIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHIA, HEPABEHCTB M CHCTEM, a TaKXke 3a/ad,
coaepxammx mapaMmerpsl. [lomydeHHbIE YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMA C TTOMOIIBIO TTPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHuil pyHkuuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHHUH BBIMONHATH pacu€Thl Mo (opmynamM, MpeodpazoBaHUs
palMoOHATBHBIX, UPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAKECHUM,
coepXalux cTreneHu W Jjorapudmbel. braromaps u3ydeHuro anreOpandeckoro marepuasa
MPOUCXOIUT JalibHEllliee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JECTYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEM M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeiaraet 3QpheKTUBHBIE HHCTPYMEHTHI JIJIS1 PEIICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYeCKass TUHUS «DyHKIMU U TpadUKM» TECHO MEpeIuieTaeTcs C
JpYTUMH  JUHUSMH  y4eOHOro  Kypca, TIOCKOJbKY B  KakOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3YYEHHUs1  Marepuana. V3ydeHue  CTEnmeHHOH, IOKa3aTelIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIUI 1 peleHust 3a7ad W3 JPYTUX y4eOHBIX MPEeIMETOB M PEaTbHOW >KU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKMM aHAJIM30M, TaK M C pElIeHWEM ypaBHEHUHW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHE yAelseTcs (OPMUPOBAHUIO YMEHMsI BBIpaKaTh (GopMyIamMu
3aBUCHUMOCTH MEX]Y pa3lIWYHBIMU BEJTMYUHAMH, HUCCIEAOBATH MOJYYCHHbIE (DYHKIIHH, CTPOUTH
ux rpaduku. Matepuan 3TOH cCoJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMM B pa3Iu4HON (opme:
aQHAJTMTUYECKOHM, TrpaduyecKoii U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETH3AIHU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas nuHusa «Hagana matreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JTOCTYITHBIX OOyJaromumcs,
TaK KakK y HHUX IOSBISETCSI BO3MOXHOCTh CTPOUTH TPAPUKU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs ImporeccoB. JlaHHas cojepxaTeinbHas JMHUS OTKPHIBAET HOBbBIE
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEJIECH pealbHbIX CUTyallud, [03BOJISAET
HaxXOJIUTh HaWJIyyllee pelIeHHWE B NPUKIAJAHBIX, B TOM YHCIE COI[MATbHO-?KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOTO aHajliu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (HOPMATBLHO-IOTUYECKOTO U KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT JHUHUS «MHOXKECTBAa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEACTABJICHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOoJsiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH W €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE NUCIUIUIMHBI U UX MPUIIOKEHUs B euHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4aromeMycs TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro ISl BBIPAKEHUS CBOMX MbICiIen. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000CHOBaHMN ¥ CJEIOBaHHE OMpEeACNEHHBIM TpaBUIaM [OCTPOCHHS JOKa3aTelbCTB.
3HaAKOMCTBO C JJIEMEHTAaMH MAaTE€MaTUYeCKOW JIOTUKU CIOCOOCTBYET DPA3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYKJECHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» TMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEJEH peaTbHBIX CHUTYallMi, HCCIEIOBAHUS 3THX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJIyYeHHBIX pe3ynbTaToB. Takue 3aqaHusl BIUIETEHBI B KX/l W3 PA3[esioB MNPOrPAMMBbI,
MOCKOJIBKY BE€Ch MaTepuaj yueOHOTO Kypca IMIMPOKO MCIOIB3YETCs IS PEIICHUs MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOiemy. JledareapbHOCTh MO (HOPMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 3a/1a4 OPTaHU3YETCs B MPOIIECCEe M3YUEHHUS BCEX TEM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHalNu3a» OTBOJUTCS
272 gaca: B 10 xmacce — 134 yaca (4 yaca B Henmemo), B 11 kmacce — 136 ygacoB (4 uaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIAIHbIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUU U PEATbHON KU3HU.

JleiicTBuTenbHBIC YKca. PalmoHaNbHBICE M WpPpallMOHAIBHBIC YHcia. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAyb AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpubnnKEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUS, MPHUKUAKA M OLIEHKAa pe3yJbTara
BBIYMCIICHUM.

Crenenp ¢ nenbM nokasateneM. bunom Heiotona. Mcnonp3oBanne moaxosmei popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAHI€HC, KOTAaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeCTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAIlMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JleleHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduunentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEICHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUICHHS  HPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPIKAIINX JIOTapU(PMBIL.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI pPELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpaXXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pewienne cucrem JMHEMHBIX ypaBHEHUH. Marpuina CUCTEMBbI JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICT W CBOWCTBA, BBIYUCICHHE €ro
3HAYEHHUsI, IPUMEHEHNE ONPEACIIUTENS I PEIIEHNs] CUCTEMBI IMHEHHBIX YpaBHEHMN. Pemenne
MIPUKIIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue MocTpOeHHOU
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEIEH.

[TocTpoeHne mMaTeMaTHUYECKUX MOJIEIEH peaJbHOM CHUTYallMM C MOMOIIBIO YPaBHEHHUH U
HepaBeHCTB. [IpyMeHeHHne ypaBHEHMH M HEPAaBEHCTB K DPEIICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a[a4 U3 Pa3UYHBIX 00JacTel HAyKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

OyHKIUs, crmocodsl 3amanus GyHKIuH. B3anmHo oOparable (yHkiuu. Kommosumus
byakuumii. ['paduk Gyakimu. InemeHTapHbie MpeodpazoBanus Tpa@uKoB GYHKIIHN.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTtHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKIMH. Hanbomnbinee 1 HauMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu Kak (PyHKUMHM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHCJIIOBOI'O apI'yMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIE0BATEIbHOCTU. VCcTOpHsS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOILIEH I'€OMETPHUECKONW MPOrpecCUi.
JIMHEeNHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. @opMmyna CIHOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuit. CBoiicTBa (DyHKIMI HENMpepbIBHBIX HAa OTpe3ke. MeToj MHTEpBAaJIOB JAJS PELICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[Tpou3BosHbIEe 3NeMeHTapHbIX QyHKUUN. [Ipon3BoaHas CyMMBbI, IPOU3BEICHHS], YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HajJl MHOXKXECTBAMU M UX CBOMCTBa. /{narpammel Ditnepa—Benna.
[IpuMeHeHNnEe TEeOpEeTUKO-MHOKECTBEHHOIO ammnapara Julis ONUCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYMCIEHUS

Harypanbnupie u menbie uucia. [IpruMeHeHHWE TNPU3HAKOB ACIUMOCTH IIENBIX YHCET,
HauOospmmi ooutuit nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, alroput™Ma EBkinaa 11st peieHus 3a1a4 B LEIbIX YUCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TPUTOHOMETpUYecKas (OpMBI  3amucu
KOMILIEKCHOTO YHclia. ApuMeTrndeckue onepanuy ¢ KOMIUIGKCHBIME YuciiaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHHUs M HEpABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OOJIACTeH HAayKHM M pPEATbHOH JKW3HM, WHTEPIPETALHUs IOTyYeHHBIX
pe3yabTaToB.

DOyHKIUH U rpadpuku

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay C apaMeTpaMH.

Ucnionp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpruMeHeHMe MPOU3BOAHOM K UCCIENOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpa3HbIe AIEMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpeneséHHOro uHTerpaina
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHrne uWHTerpana Uil HAXOXKACHUS IUIOWAAeH IUIOCKUX GUryp u o0bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOIIeToCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUHCKOro OOIEeCTBa, MPEJICTABICHHE O MAaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJEHCTBOBATH C COLMAIBHBIMM HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKITUSIMHU U HA3HAUCHUEM,;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTAHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHE K JOCTHUKEHHSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTHX HayKax, TEXHOJIOTUSX, cepax SIKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHUHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTHDKCHUN HAyKH U JCSTEIHHOCTHIO YUEHOTO, OCO3HAHHME JIMYHOTO BKJIaJa B IMOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHuH, BOCIHPUUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECcax 3JI0POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryisipHas (puandeckas akTUBHOCTD ),
buznYecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAaHHE IIEHHOCTHU TPYIOIIO0UsS, HHTEPEC K Pa3IMIHBIM cdepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBA3AHHBIM ¢ MAaTEMaTUKOW W €€ MPUIIOKCHUSIMHU, YMEHUE
coBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccur U peaTu30BbIBAaTH COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHMIO Ha MPOTSIKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTHBHOMY yYYaCTHIO B pEIICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
SKOHOMHMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
100aTbHOTO  XapakTepa  JSKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTEeMATHYECKUX 3HAHUN sl pelIeHHs 3a7ad B 00JacTH OKPYKAIOUIEH Cpelbl, MIIaHUPOBAaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKH M MAaTEMaTUYECKOU KyJIbTYpOU KaK CPEICTBOM IO3HAHMSI MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHMICCTBCHHLIC ITPHU3HAKKW MAaTEMAaTUUYCCKHX O6’I)€KTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yYCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA Uil 000OIIeHUs u
CpaBHEHUs, KPUTEPUU TPOBOJUMOIO aHAIMU3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpEUUs B (pakTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

ACJIaTb BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX WM HWHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOANUTH CAMOCTOATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPHl M KOHTPIPUMEDPHI,
000CHOBLIBATE COOCTBEHHBIE CYKACHUA U BBIBOJBI,

BbIOMpaTh CcHoco0 pemieHus Yy4yeOHOM 3amaud  (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMAMIMA € YY4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebckme 1eicTBUA:

MCIIOJIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHEHHE,

MMPOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBAHUC 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OObBEKTa, SIBJICHUS, IPOILIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIOJICHUS, CCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PatGora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINK, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOIPOC U JAJIS
pELIeHUS 3aa4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB PpA3JIMYHBIX THIIOB, AaHAJIU3UPOBATbh,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH HH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  Cc(HOPMYIHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

OO0uenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMH U LCIIIMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peUIeHHs 3aJayd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYKIaeMOW TEMBbI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJCH, HAIlCJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYIMX YYaCTHHKOB AHANiora, OOHApYKUBATh pa3Iu4ve M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCHICHUA 3aadd, SKCICPUMCHTA, HUCCICAOBaHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopMaT BBICTYIJIEHUS C Y4ETOM 3aJay TMpe3eHTalud |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusauus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU MMO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HUX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOILecca U pe3yiIbTaTa pelIeHrs MaTeMaTHueCcKOH 3a1auu;

NpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHM pEIICHUH 3a/ladl, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3ynbTaTa M[EId M YCIOBHSAM, OOBSICHATH NPHYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pPE3yJbTaTOB JI€ATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl MpU
pelieHnn y4eOHbIX 3a/]ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeacssiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIMOBBIX (popmax paboTsl (00CYXIeHUs, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJIHATH CBOIO YacTh PaOOThl U KOOPAMHHUPOBATH CBOU JEHCTBUS C
OpYTMMH YI€HaMH KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YIACTHUKAMH B3aMOACHCTBHSL.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenus B 10 kiacce oOydaroumuiics TMONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO OINEPUPOBAThH MOHATUSAMU: PALMOHATLHOE YHCII0, OECKOHEUHAs! IepUoAnYecKas
IpoOb, MPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYIJICHHS, TPUKHUIKY U OIEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPABHEHUSA-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHOH, MHOTOYJIEH C
HEeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOYIeHa, MPHUMEHSTHh JeJeHHe MHOTro4WwieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeuTeNh MaTpullbl 2 X 2 W €ro TeOMETPHYECKHIl CMBICI, HCHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 juisi BBIUUCICHUS €r0 3HAUYEHUs], IPUMEHSITh ONpPEAETUTENH A pelIeHus
CHUCTEMBbI JIMHEHHBIX YpaBHEHUN, MOJAEIHUPOBATH PEAlbHBIE CUTYallUU C MOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMH, HWCCIENOBaTh IOCTPOEHHBIE MOJEIM C TIOMOIIbI0 MaTpHIl H
ornpeaenuTeNnel, THTepIPETUPOBATh MOJIYUYEHHBIN pe3ybTaT;

MCIIONIb30BaTh CBOMCTBA JCHCTBHUI ¢ KOPHIMH ISl MPE0oOpa30BaHMsI BBIPAKEHU;

BHITIOJHATh  MPEOOPa3OBaHUS YHCIOBBIX BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JIorapupMOB id IpeoOpa3oBaHusl  JIOTapUPMUUECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  [OKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpPHUTOHOMETpHUYecKHe (QopMynsl Uil  TpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUM;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJICIIUPOBATh PpPEAIbHBIE CUTyallMM Ha S3bIKE aiureOpbl, COCTaBJIATH BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpaTHble (QYHKIIMH, KOMIO3UIMS (GYHKIUH, rpaduk (GYHKIUH, BBHIMOIHATH AJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OINEPUPOBATh MOHATUSAMU: YETHbIE U HEUYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MHUHUMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenemM, rpaQukK CTENeHHON (YHKIUMU C HaTypalbHBIM U IIENIBIM IOKa3aTeneM, rpaduk
KOpPHsI N-O¥ CTeNeH! KaK (GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM MOKa3aTelNeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAHNUE U IOCTPOCHUE UX TPa(PUKOB;

CBOOOZHO OMEpUPOBATH MOHATHSMH: MOKa3aTelbHas U jorapupmudeckas (QyHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIPENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEeHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMs MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: apupMeTHdecKas U TeoMeTpudeckas Hporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH TS PEIICHUS PEATbHBIX 331a4 MPUKIIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBATH MNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: HETPEPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: TiepBas W BTOpas MPOW3BOAHBIC (DYHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BAaTh T€OMETPUUECKUIN 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIICHUs 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: OIpEICICHHE, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HaTYypaJIbHBIX M LENbIX YHMCEJ, UCIIOIb30BaTh NPU3HAKU AeaumocTtu nenslx yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO ONEpUPOBaTh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHUYECKHUE ONEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS] M HEPABEHCTBA!

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, IPUMEHATH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEU
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPpPALMOHAIbHbIE, I[OKa3aTeJabHblE, JorapupMUUYECKue |
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTh TpaduuecKre METObI ISl PELLIEHUs] YPaBHEHUI U HEPABEHCTB, a TAKXKe 3a/1a4y
C IapaMeTpaMy;

MOJICNIUPOBATh peaJbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEpIPETUPOBATh MOJIyUE€HHBIN pe3yabTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMH I MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJCIMPOBAHUHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeACTBAMH MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoanyectBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n NporpaMMbl Bcero Konrpoatusie  IMpakrueckue o0Opa3oBare/ibHbIe
padoTbI padoThI pecypebi

MHO0€eCTBO J€HCTBUTENBHBIX YHCET.

MHorounensl. PaninonaneHele ypaBHEHUS U 24 1

HepaBeHcTBa. CHCTEMBI JIMHEUHBIX

ypaBHEHUI

Oyukunu u rpaduku. CrerneHHas QYHKINS C 12 1

LeJIBIM TTOKa3aTesaeM

Apudmernueckuii KOpeHb N-0if cTeneH . 15 1

HppanroHanbHble ypaBHEHMS

[MokazarenbHas QpyHkus. [TokazaTenbHble 10 1

YpaBHEHHUS

Jlorapudmmyeckas QyHKIUs. 18 1

Jlorapudmudeckre ypaBHEHHS

Tpuronomerpudeckue BEIpaXXEHUS U 99 1

ypaBHEHUS

[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1

HenpepeiBubie ¢pynkiun. [IponsBognas 20 1

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS 5 ’

3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Konrpoaburie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypcbl
1 Uccnenoanne GyHKINI ¢ TOMOIIBIO 99 1
MPOU3BOJHOM
2 ITepBoOOpa3Has u WHTErpal 12 1
3 I'pacduku TpuroHomMeTpudecKkux QyHKINH. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanuoHanbHble, TOKA3aTEIbHbIE U o4 1
norapuMuIecKre HepaBeHCTBA
KomnnekcHsle uncna 10
HarypanbHbie u nienbie gncna 10
CucTeMbl palluOHAIBHBIX, UPPALMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTAPU(PMIUECKIX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS 16 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero HU3YyYeHHUS odpa3oBaTebHbIE
padoTsI padoThI
pecypchl
1 MHOKeCTBO, ONepaiuy HaJl MHOKECTBAMH U 1
WX CBOMCTBA 01.09.2023
2 narpaMMebl Ditnepa-Benna 1
Huarp p 01.09.2023
[TpuMeHeHne TeOpEeTUKO-MHOXKECTBEHHOTO
3 1
ammaparta JiIsl pelieHus 3a1ad 07.09.2023
Panmonansheie yncia. OOBIKHOBEHHBIC U
4 €CSITUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEYHBIE 1
A APODH, TPoLt 07.09.2023
MIEPUOAUYECKUE IPOOH
PaumonansHble yuciia. OOBIKHOBEHHBIE U
5 €CSTUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEYHBIE 1
8 APODIL TIP 08.09.2023
MePUOTIUIECKIE APOOH
[Ipumenenue Apodei u MPOIEHTOB IS
6 1
pelIeHus MPUKIIaIHbIX 3a7a4 08.09.2023
[Ipumenenue aApoodei u MPOIEHTOB IS
7 1
pelIeHuns IPUKIIaIHbIX 3a1a4 14.09.2023
JleiicTBuTeIbHBIC YKcia. ParimoHanbHbIe 1
8 1
MppaIoHaIbHbIe YUCIa 14.09.2023
9 ApudmeTnyuecKue onepannu ¢ 1
JIEHCTBUTEIILHBIMU YHCIAMU 15.09.2023
10 Monyib AeCTBUTEIEHOTO YUCIIA U €T0 1
CBOICTBa 15.09.2023
11 [IpuGnnkEHHBIE BHIYUCICHUS, IPABUIIA 1




OKpYTJICHUS, TPUKUJIKA U OLIEHKA PE3yJIbTaTa
BBIYUCIICHUN

21.09.2023

12

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IPOOHO-pAITMOHATIBHBIX YPaBHEHUH 1
HEPaBEHCTB

21.09.2023

13

14

15

OCHOBHBIC METO/IbI PEIICHUS IIEIBIX U
JIPOOHO-pAITMOHATBHBIX YPaBHEHUH
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS IIEIBIX 1
JIPOOHO-pAIMOHATIBHBIX YPaBHEHUH H
HEPaBEHCTB

MHorouneHsl OT OAHON NEPEMEHHOM.
[enenne MHOTO4JIeHa HA MHOTOWIEH C
octaTtkoM. Teopema bezy

22.09.2023

22.09.2023

28.09.2023

16

17

MHOTrO0UJIeHBI ¢ TEBIME KO3PPUITCHTaMU.
Teopema Bueta

Pemienue cucteM TMHEHHBIX YpaBHEHUH

28.09.2023

29.09.2023

18

Pewienue cucteM TMHEHHBIX YpaBHEHUH

29.09.2023

19

20

Marpuna cucteMsbl TUHEHUHBIX YPaBHEHUH.
Onpenennurens MaTpULBI 2X2, ero
T€OMETPUYECKHIA CMBICII U CBOMCTBA;
BBIUMCIIEHHE €70 3HAUYCHUS

Onpenennurens MaTpULBI 2X2, ero
T€OMETPUYECKHUIA CMBICII U CBOICTBA;
BBIUMCIICHHE €r0 3HAUEHUS

05.10.2023

05.10.2023

21

22

[IpumeHeHne onpenenuTens JUId pemeHus
CUCTEMBI JINHEHHBIX YpaBHEHUH
Pemenne nmpuxiagHbIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JIMHENHBIX ypaBHEHUN

06.10.2023

06.10.2023




23

Pemenne nmpukiagHbIX 3aa4 ¢ TOMOIIBIO
CHCTEMBI JINHEHHBIX YpaBHEHUI

12.10.2023

24

Kontponbnas pabota: "PanpoHanbsHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBbI
JIMHEWHBIX ypaBHEHUH"

12.10.2023

25

26

OyHKIMSI, CIOCOOBI 3a1aHus QYHKIINH.
B3aumno obpartsbie pynkimn. Kommosumms
hyHKIII

I'paduk pynkImu. DnemeHTapHBIC
npeoOpa3oBaHus TpaguKOB YHKIUHA

13.10.2023

13.10.2023

27

28

29

OO6mnacTb omnpeeneH!ss 1 MHOKECTBO
3HaueHui Ppyaknnu. Hymn dyakmm.
[TpoMeXyTKH 3HAK MOCTOSIHCTBA

YétHbie U HEUETHBIC (PYHKIINU.
[Mepuoanueckue pynkuuu. [IpomexyTkn
MOHOTOHHOCTH ()yHKITHH

MakcuMyMBl 1 MUHUMYMBI (DYHKITUH.
Haubonpiiee u HauMeHblIee 3HAaUEHUE
(hyHKITUM Ha IPOMEKYTKE

19.10.2023

19.10.2023

20.10.2023

30

31

Jluneiinas1, KBaJpaTU4HAs U IPOOHO-
TUHEeWHas (QyHKIIH

OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpauKoB dTHX QyHKIHN

20.10.2023

26.10.2023

32

33

34

DeMeHTapHOe UCCIIEeIOBAaHNE H TIOCTPOCHHUE
rpauKoB 3THX PyHKIMH

CreneHsb ¢ LenbIM nokasareneM. buaom
HeroTona

CreneHsb ¢ LeNbIM okaszareneM. buaom
HeroTona

26.10.2023

27.10.2023

27.10.2023

35

Crenennas QyHKIHS C HATYPaJIbHBIM U




HensIM nokasateneM. E€ cBolicTBa u rpaduk

Kontponbnas padota: "Crenennas GyHKIU.

09.11.2023

36
E¢ cBoiicTBa u rpaduk” 09.11.2023
37 ApudmeTrnyeckuii KOpeHb HATypaIbHON
CTEINECHH U €r0 CBOMCTBA 10.11.2023
38 Apudmernaeckuii KOpeHb HaTypaTbHOM
CTETEHH U €Tr0 CBOMCTBA 10.11.2023
[Ipeobpa3oBaHust YUCTOBBIX BBHIPAKEHUIH,
39
COJIeprKaIIuX CTETICHN U KOPHU 16.11.2023
IIpeoOpa3oBaHms YUCIOBBIX BRIPAKEHUH,
40
COJIeprKaIIuX CTETICHN U KOPHU 16.11.2023
IIpeoOpa3oBaHms YUCIOBBIX BRIPAXKEHUH,
41
CoJIeprKallluX CTETIeH! U KOPHU 17.11.2023
Hppaunonanbubie ypaBHeHHsE. OCHOBHBIC
42 METOIBI p?]lleHI/ISI HppaIiOHAIBHBIX 17.11.2023
ypaBHEHUI
Uppanmonanbabie ypaBHeHHS. OCHOBHBIE
43 METO/IBI pcimeﬂm UPPALUOHATBEHBIX 93.11.2023
ypaBHEHHUI
Uppanmonanbabie ypaBHeHHS. OCHOBHBIE
44
METO/IBI pcimeﬂm UPPALMOHAEHBIX 93.11.2023
ypaBHEHHUI
45 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHAN
WppaAIMOHAIBHBIX YPaBHEHUHA 24.11.2023
46 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
MPPAIOHATBHBIX yPaBHEHHHA 24.11.2023
47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHAN
MpPpalMOHAIBHBIX YpaBHEHUH 30.11.2023
48 PaBHOCUIIBHBIC TEPEXOBI B PEILICHUN
UppaLMOHATBHBIX YPAaBHEHUN 30.11.2023




49

CBoiicTBa 1 rpadiK KOpHs N-O CTENEHU KaK
(hyHKUIMM 00paTHOM CTETIEHH C HATYPaJIbHBIM

01.12.2023
[IOKa3aTeseM
CroiicTBa 1 rpaduK KOpHS N-0i CTEITEHN KaK
50 0 i
(hyHKUIMU 00paTHOM CTETIEHH C HATYPaJIbHBIM 01.12.2023
[IOKa3aTesIeM
Kontponbnas padora: "CBoiicTBa u rpaduk
51 N-oii A
KOpHS OI/I"CTCI'ICHI/I ppaloHaIbHbIE 07.12.2023
YpaBHEHHUS
52 Cremnensb ¢ palMoHaIbHBIM ITOKA3aTEIeM U €8
CBOICTBa 07.12.2023
53 CreneHp ¢ pauMOHANBHBIM ITOKa3aTeNeM U e€
CBOIiCTBa 08.12.2023
54 CremneHsb ¢ parMoHaIbHBIM ITOKA3aTEIeM U €8
CBOIiCTBa 08.12.2023
55 [MokazarenbHas QyHKIMSA, €€ CBOHCTBA U
rpaduk 14.12.2023
Ucnonp3oBanue rpaduka GyHKIUHN 115
56 .
pelieHus: ypaBHeHUN 14.12.2023
Hcnonw3oBanue rpaduka GyHKIUH IS
57 .
pelIeHus: ypaBHeHHHA 15.12.2023
[loka3zarenbHble ypaBHeHUs.. OCHOBHBIE
58 .
METO/JIBI PEIIECHUS TOKA3aTENbHBIX YPaBHEHHH 15.12.2023
[lokasarenbHble ypaBHeHUsl. OCHOBHBIE
59 .
METOJBI PEIICHUS MTOKA3aTeIbHBIX YPaBHEHUI 21.12.2023
60 ITokazarenpHble ypaBHeHUA. OCHOBHBIE
METO/Ibl PEIIEHUS TOKA3aTENbHBIX YPaBHEHUH 21.12.2023
61 Kontponsnas pabota: "llokazaTensHas
¢ynkuus. [lokazarenbHble ypaBHEeHUS " 22.12.2023
62 Jlorapudm uncna. CoiicTsa norapupma




22.12.2023

63 Jlorapudm umcna. CeoticTBa jorapudma 98.12 2023
64 Jlorapudm uncna. CoiicTsa norapupma 98.12.2023
65 Jecarudnbie 1 HATypalbHBIE JIOTapUPMBI 99.12.2023
66 JlecaTHYHBIC M HATYpaIbHBIE JTOTapU(MEI 99.12.2023
67 IIpeoOpa3oBaHue BEIpaKEHUI, COMEPIKAIIIIX

norapuMbl 11.01.2024
68 IIpeoOpa3oBaHue BEIpaKEHUI, COMEPIKAIIIIX

sorapuMbl 11.01.2024
69 [TpeoOpa3zoBanue BHIpaXCHUH, COAEPKAIINX

norapuMbl 12.01.2024
20 Jlorapudmuyeckas QyHknus, €€ cBoiicTBa U

rpaduk 12.01.2024
71 Jlorapudmudeckas QyHKIMS, €€ CBOWCTBA U

rpadux 18.01.2024
79 Hcnonb3oBanue rpaduka GyHKIUH IS

pelIeHns] ypaBHeHHHA 18.01.2024
73 Ucnonp3oBanue rpaduka GyHKIUHN 115

pelieHns ypaBHEeHH 19.01.2024

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC
74 METO/BI p?meHm[ norapupMuIecKux 19.01.2024

ypaBHEHUI

Jlorapudmudeckre ypaBHeHHs. OCHOBHBIE
75 METO/BI p?meHm[ norapupMuIecKux 25 01.2024

ypaBHEHUI
76 Jlorapudmudeckre ypaBHeHus. OCHOBHbIE




METO/JIbI PEIICHUS JIOTApU(PMUISCKUX
ypaBHEHUI

25.01.2024

PaBHOCUIIBHEIC MEepexXoabl B pCIICHUN

77

norapupMUIecKuX ypaBHEHUH 26.01.2024
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHIN

JorapupMUIecKux ypaBHEHUH 26.01.2024
79 Kontponbnas padota: "Jlorapudmuueckas

¢ysknus. Jlorapudmudeckue ypaBHeHus" 01.02.2024
80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHT'€HC

YHUCIIOBOTO apTyMeHTa 01.02.2024
81 CuHyc, KOCHHYC, TAHTCHC M KOTAaHT'€HC

YHUCIIOBOTO apryMeHTa 02.02.2024
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC

YHUCIIOBOTO apryMeHTa 02.02.2024
83 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC

YHCIIOBOTO apryMeHTa 08.02.2024

TpuroHomerpudeckast OKpY>KHOCTb,
84 ofpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 08.02.2024

YHCIIOBOTO apryMeHTa

TpuroHomerprudeckast OKpYKHOCTb,
85 ofpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 09.02.2024

YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 09.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 15.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI 15.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI

16.02.2024




[Ipeobpa3oBaHye TPUTOHOMETPUUCCKUX

90

BBIpaXXCHUI 16.02.2024
91 [IpeobpazoBaHye TPUTOHOMETPUUECCKUX

BBbIpaXKCHHH 22.02.2024
92 [IpeoGpa3oBanne TPUTOHOMETPHUIECKUX

BBIpaXXCHUI 22.02.2024
93 [Ipeobpa3oBaHme TPUTOHOMETPUUECCKHX

BBbIpaXKCHHH 29.02.2024
94 Pemenne TpUroHOMEeTpUYECKUX YpaBHEHUH 99.02.2024
95 Pemiennie TpUrOHOMETPUYECKHUX YPaBHEHUH 01.03.2024
96 Pemiennie TpHrOHOMETPUYECKUX YPAaBHEHUN 01.03.2024
97 Pemenne TpUroHOMEeTpUYECKUX YpaBHEHUH 07.03.2024
98 Pemenne TpUroHOMETPUYECKUX YpaBHEHUI 07.03.2024
99 Penrenne TpUroHOMETpHUYECKUX YpaBHEHUH 14.03.2024
100 Penrenne TpUroHOMETPHUECKUX YpaBHEHUH

14.03.2024

KontponbHas pabora: "TpuroHomerpudueckue
101 BI)Ipa)KeHI/IS'IV U TPUTOHOMETPUYECKUE 15.03.2024

ypaBHEHHUS

[locnenoBarebHOCTH, CLIOCOOBI 3a1aHUS
102 nocnezIOBaTenbriOCTen. Meron 15.03.2024

MaTeMaTHYeCKOH MHIYKLUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE

nocnenoBaTenbHocTU. McTopus ananuza 28.03.2024




OECKOHEUYHO MAJIBIX

104 ApudmeTrueckas Iporpeccus 98.03.2024
105 I'eomeTpuueckas mporpeccus 99.03.2024
106 beckone4yHo yObIBaromas reoMeTpuyecKast

Mporpeccus 29.03.2024
107 Cymma 66CKOH€:-IHO yOBIBaIOIICH

TEOMETPHUYECKON MTPOTPECCHH 04.04.2024
108 JIuHeNHbIN U 3KCIIOHEHIUATBHBIA POCT.

Yucno e. DopMyiia CIIOKHBIX TPOIICHTOB 04.04.2024
109 JIuHeNHbIN U 3KCIIOHEHUIUATBHBIA POCT.

Uucino e. Dopmyra CIOXKHBIX IPOIEHTOB 05.04.2024
110 Hcnionp30BaHue NPOrPecCcry TSt peICHUs

pEaNbHBIX 33724 MPUKIIAHOTO XapaKTepa 05.04.2024
111 KonTponbras padora: "[lociienoBarenpHOCTH

u porpeccun” 11.04.2024
112 HermpepriBHbIE PYHKIINN U UX CBOHCTBA 11.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TpapUKOB

dhyHKIII 12.04.2024
114 CpoiicTBa (QyHKIHMI HEIPEPBIBHBIX HA

OTpe3Ke 12.04.2024
115 CpoiicTBa QyHKIHMI HEPEPHIBHBIX HA

OTpe3Ke 18.04.2024
116 Mertoa MHTEPBAJIOB JJIsl PEIUEHUS HEPABEHCTB 18.04.2024
117 Mertoa UHTEPBAJIOB JJIs PEIUIEHUS HEPABEHCTB 19.04.2024
118 Mertoa UHTEPBAJIOB JJIs PEIIEHUS HEPABEHCTB




[IpumeHneHne cBOWCTB HEMPEPHIBHBIX

19.04.2024

119

(hyHKUMH U1 peneHus 3a1a4 25.04.2024
120 [IpumeHeHne cBOCTB HEMPEPBHIBHBIX

(byHKIUH UTs penieHuns 3a1a4 25.04.2024
121 [lepBas u BTOpas npou3BoIHBIE PYHKIMN 26.04.2024
122 Onpenesnenue, reOMETPUIECKHIA CMBICTT

MIPOU3BOTHOM 26.04.2024
123 Omnpenenenue, PU3NIECKAN CMBICIT

MIPOU3BOTHOM 02.05.2024
124 YpaBHeHHE KacaTelbHOU K TpaduKy QyHKIIHN 02.05.2024
125 YpaBHeHHE KacaTelbHOU K TpaduKy QyHKIIUN 03.05.2024
126 [Tpou3BoAHBIE AIEMEHTAPHBIX (PYHKIHN 03.05.2024
127 [IponsBoaHbIE NIeMeHTApHBIX (DYHKITHI 16.05.2024
128 [Tpou3BoaHAS CYMMBI, TPOU3BEICHHS,

YaCTHOTO ¥ KOMITO3UIIMH (DyHKITHIA 16.05.2024
129 [IponsBoHAs CyMMBI, IPOU3BEICHUS,

YaCTHOT'O ¥ KOMITO3UIIMK (DYHKITHIA 17.05.2024
130 [Tpou3BoaHAS CYMMBI, TPOU3BEICHHS,

YACTHOI'O ¥ KOMITO3UIIMK (DYHKITHIA 17.05.2024
131 K 2" "

3 OHTpOJIbHas padoTa: "[IpousBoaHas 23.05.2024

132 [ToBTOpeHwue, 0000IIeHHE, CHCTEMATH3AITHS

3HaHui: "YpaBHeHU" 23.05.2024
133 [ToBTOpeHue, 0000IICHIE, CHCTEMATH3AITHS




134

3HaHui: "OyHkuun"

HrtoroBast KOHTpOJIbHAS paboTa

24.05.2024

24.05.2024

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

136

10




11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarupie  Hpaktiuteckue ixyqe}mﬂ :)lﬁil;osaTenbﬂue
padoTsI padoTsI pecypebi
1 TIpumeHeHue Mporu3BOAHON K UCCIETOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTb U DKCTPEMYMBI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 [TpumeHneHue MPOU3BOJHOM K UCCIICAOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
4 IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
5 [TpumeneHue MPOU3BOHOM K UCCIICTOBAHHIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
6 [MpumeHneHue MPOU3BOTHOM K UCCIIETOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne Hau0OosbIIero 1 HANMEHbILETo
7 3HAYEHUS HENpepbIBHON QyHKIIMK Ha 1
OTpe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETo
8 3HAaYEHUS HETIPEPHIBHON (PYHKIINK Ha 1
OTpe3Ke
HaxoxneHne HauOoIbIIero 1 HAHMMEHbBIIETO
9 3HAa4YEeHUS] HENMPEPHIBHON (PyHKINN Ha 1
oTpe3Ke
HaxoxneHne HauOoIbIIero 1 HAHMEHbBIIETO
10 3HAYEHUS HETIPEPHIBHON (PYHKINU HA 1
OTpe3Ke
11 Haxoxnenue HanOOoJIbIIEr0 U HAaNMEHBIIIETO 1




3HAa4YEeHUS HEMPEPHIBHON (PyHKIMK Ha
OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U HANMEHBIIIETO

12 3HaYEHUS HETIPEPHIBHON (PYHKINK HA
OTpe3Ke
[IpumeHeHne MPON3BOTHON TSI HAXOKACHUS

13 HAaWIY4IIEero PeLIeHNs B IPUKIIaAHBIX
3agadax
IIpuMeHeHre MPOU3BOAHOMN AJI HAXOKIACHUS

14 HAWITY4lIero peleHus B MPUKIaIHbIX
3agadax
IIpuMeHeHre TPOU3BOIHOM IS

15 oTpezieNIeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOT0 POPMYIION HITH
rpaduxom
IIpuMeHeHre TpOU3BOIHOM IS

16 oTpezieNIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOr0 (GOPMYIION HITH
rpaduKoM

17 Kowmmosumms QyHKIumit

18 Kowmmosumms QyHKIumit

19 Kowmmosumms QyHKIumit

20 I'eomerprueckue o0pa3bl ypaBHEHUI Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oO6pa3bl ypaBHEHUI Ha
KOOPJIMHATHOU TNIOCKOCTH

99 Kontponsnas pabota: "MccnenoBanue
(hyHKIMH ¢ TOMOIIBIO TPOU3BOTHOM "

93 [lepBooOpazHas, OCHOBHOE CBOWCTBO

NepBOOOPaA3HBIX




[lepBooOpazHbIe 37IeMEHTAPHBIX (QYHKLIUH.

24 [TpaBwuiia HaXOXKIEHUS TEPBOOOPA3HBIX

o5 [lepBooOpazHbIe 37IeMEHTAPHBIX (YHKLIHUH.
[IpaBwmita HaXOXIEHHUS IEPBOOOPAZHBIX

26 MaTterpan. ['eomeTpudeckuid CMbICI
WHTETpaia

97 Brruncnenue onpeaenéHHOro HHTErpaia mo
thopmyne HeioTona-Jleitbanma

08 Brruncnenue onpenenéHHOro HHTETpana 1mo
thopmyne HetoTona-Jleiitbanma

29 [IpumeHeHne MHTETpaNa I HaX 0K ISHUS
TUTOIIAJICH IJIOCKUX (PUTYD

30 [TpumeHeHue HHTErpaa 1 HaX 0XKICHYSI
00BEMOB TeOMETPUIECKIX Tell

31 IIpumepsr pemenuii nud dhepeHnnaTbHbIX
YpaBHEHU I

39 IIpumeps! pemenuii nud depeHnnanbHbIX
ypaBHEHU I
MatemMaTHUeCKOe MOJICITUPOBAHHUE PEATTbHBIX

33 MIPOIIECCOB C TIOMOIIBI0 Ar(PepeHITHATEHBIX
ypaBHEHU I

34 KonTtpoinbsHas padora: "[leppooOpa3sHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKn

36 Tpuronomerpuieckue GyHKIUH, UX
CBOHCTBa U TpaduKu

37 Tpuronomerpuueckue QyHKIUH, UX
CBOICTBA U TpaduKn

38 Tpuronomerpuueckue GyHKIUH, UX




CBOIiCTBa U Tpaduku

Tpuronomerpuueckue GyHKIUH, UX

39 . 1
CBOIiCTBa U Tpaduku
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUIECKOM OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUUECKOW OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

43 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPUIECKOW OKPYKHOCTH

44 Penienne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1
Kontponbsnas pabdora: "I'paduku

48 TPUTOHOMETPUIECKUX (YHKITHIA. 1
Tpuronomerpuieckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI pEIICHUS TIOKA3aTEILHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1

HCPABCHCTB




OcHOBHbBIE MCTOJbI PCIICHUA

53 sorapu()MUYECKUX HEPABCHCTB
54 OCHOBHBIE METOJIbI PEIICHUS
sorapu(MUYECKUX HEPABEHCTB
55 OCHOBHBIC METO/IbI PEIICHHUS
sorapu()MUYECKUX HEPABCHCTB
56 OCHOBHBIE METOJIbI PEIICHUS
jorapu(MUYECKUX HEPABEHCTB
57 OCHOBHBIE METOJIBI PEIICHHSI
UpPPalMOHANTBHBIX HEPABECHCTB
58 OCHOBHBIE METOJIBI PEIICHHSI
HppaMOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UPpaIMOHATBHBIX HEPABECHCTB
60 OCHOBHBIE METOJIBI PEIICHHSI
HUpPpaIMOHATBHBIX HEPABCHCTB
61 I'paduueckue METOABI peICHUS
WPPAIMOHAIBHBIX YPaBHEHUI
62 I'padmueckrie METOIBI PELICHHS
UPPAIMOHANBHBIX YPaBHEHUH
63 I'paduueckue METOBI pelICHUS
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'paduueckrie METOIBI PELICHHS
MOKa3aTeJIbHbIX HEPABESHCTB
65 I'padryeckue MeTO bl peIICHUS
norapu()MUYECKUX ypaBHEHUH
66 I'paduueckue MeTob pereHus
sorapu()MUYECKUX HEPABEHCTB
67 I'padryeckue MeTo bl peIICHUS

J'IOI‘apI/I(bMI/ILIGCKI/IX HCPABCHCTB




68

69

70

I'paduueckue METOABI pelieHUs
MOKA3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl peneHus
MOKAa3aTeNbHBIX U JIOTApU(PMHUECKIX
YpaBHEHUI

I'paduueckue MeToabl pemeHns

MOKA3aTENbHBIX U JIOTapU(PMAIECKUX
HEpPaBEHCTB

71

I'padmueckre METOIBI PELICHHS
MOKAa3aTeNbHBIX U JIOTapU(MIUSCKIX
HEPABCHCTB

72

73

74

Kontponbhas pabora: "UppannonaibHeie,
MoKa3aTenbHbIC U JorapudmMuieckre
HepaBeHcTBa"

KowmmnekcHplie uncia. AnreOpamdeckas 1
TpUrOHOMETpUIEcKasi POpMBbI 3amicH
KOMIUTIEKCHOTO Ynclia

Kommnekcubie uncia. Aﬂre6panqecxaﬂ n

TpUrOHOMETpUIecKask popMBbI 3anicH
KOMIIJIEKCHOT'O YHCJIa

75

76

77

Apudmerrueckue onepanun ¢
KOMIUIEKCHBIMH YUCIIaMHU
ApudmeTrueckue orepanuu ¢
KOMITJIEKCHBIMU YHCIIAMU
M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJIMHATHOM IMJIOCKOCTH

78

79

M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPAMHATHOM MIIOCKOCTH

®opmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO YHCIIa




®opmyna Myaspa. Kopuu n-oii crenenu u3

80 KOMITJIEKCHOTO YHCJIa
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEIT IS

81 pereHus PU3NISCKUX U TeOMETPHICCKIX
3a1a4

82 Kontponbnas pabota: "KommnekcHele
yucna'

83 HarypanbHble U 1ienbie Yncia

84 HarypanbHbie u nienbie gncna

85 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IIEIIBIX
quceln

86 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
qHcen

87 [TpumeHeHue MPU3HAKOB JIETTUMOCTH LENBIX
gucen: HOJl m HOK

88 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IIEIIBIX
yucen: HOJl u HOK

89 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [TpuMeHeHue MPU3HAKOB JIETTMMOCTH TENTBIX
YHUCeIl: OCTATKU TI0 MOJTYJITIO
[IpumeHeHre TPHU3HAKOB AETUMOCTH IEIIBIX

91 yucen: anroput™M EBkimnnaa uis permeHus
3ajla4 B [IEJBIX YMCIIaX

92 KonTponbHas pabota: "Teopust meabix
yncen"
CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
CIICZICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHHH.




PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95 OcHOBHbBIE METOJbI PCHICHUA CUCTEM U

COBOKYIHOCTEH PallMOHAJIBHBIX YPABHEHHI
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEH MpPaliOHAIBHBIX
YpaBHEHUI

97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYIHOCTEH MMOKAa3aTeNbHbIX YPABHEHUI

98 OCHOBHBIE METOMIBI PEIICHUS CHCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

OcHOBHBIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JTorapupMUIecKux
YpaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JorapupMuiecKux
ypaBHEHUI

[IpumeHeHne cucTeM K peeHnIo
MaTeMaTHYeCKHX 3aJ1a4d U 3a]1ad U3

101 Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOU
YKM3HU, MHTEPIPETAIHS TTOTyIeHHBIX
pe3yJIbTaToB

[TpuMeHeHue CHCTEM K PEIICHUIO
MaTeMaTHYEeCKHX 3a]1a4 U 3a]1a4 U3

102 Pa3IUYHBIX 00IacTel HAYKU U PealIbHOM
JKU3HU, MHTEPIPETALMS TOJyYSHHBIX
pe3yNIbTaToB

IIpumeHeHne HEPABEHCTB K PEIICHUIO
103 MaTeMaTHYeCKUX 3a7ad U 33/1a4 13
pa3nu4HbIX 00JaCTel HayKH U peallbHON

JKU3HU, UHTEPIIPETANA TOJTYYCHHBIX




pe3yabTaToOB

KonTponbhas padora: "CucteMsl
pallOHANBHBIX, UPPAITUOHATBEHBIX

104 MIOKA3aTeNbHBIX U JIOrapu(PMUUECKIX
ypaBHEHUH"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PanmonansHble HEPaBEHCTBA C MapaMeTpaMH

107 PanyionansHbIe CUCTEMBI C TapaMeTpamMu

108 HppannoHanbHble ypaBHEHUsI, HEPAaBEHCTBA C
napameTpamu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHble YpaBHEHHS, HEPABEHCTBA C
napameTpamu

111 ITokazarenpHBIE CHCTEMBI C TApaMETPaMH

112 Jlorapudmudeckre ypaBHeHHS, HEPAaBEHCTBA
C mMapaMeTpamMu

113 JlorapudmMudeckue CUCTEMBI C TTapaMeTpaMH

114 Tpuronomerpuueckre ypaBHEHHs €
napameTpamu

115 TpuroHomeTpruecKre HEpaBeHCTBA C
napameTpamu

116 TpuroHomeTpuuecKre CUCTEMBI C
napameTpamu
IToctpoenue u uccienoBanue

117 MaTeMaTHYECKHX MOJIEIEH peallbHbIX
CUTyallUi ¢ MOMOIIbIO YPAaBHEHUH C
napameTpamu
Iloctpoenue u uccienoBanue

118 MaTEMaTHYECKUX MOJIENEN peaTbHbIX

CUTYyallUi C IIOMOIIBIO CUCTEM YPaBHEHUM C




napaMeTpamMu

HOCTpOGHI/IC 1 UCCJICAOBAHUEC
MaTeMaTHYCCKUX MOJACICH PpCaJIbHBIX

119
CUTYaIUi C TIOMOIIBIO CHCTEM YPaBHEHHH C
napaMeTpaMu

120 Kontponbnas pabota: "3anaun c
mapameTpamMu”

121 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIHS
3HaHuil: "YpaBHeHusa"

122 [ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHu#: "YpaBHeHus"

123 [ToBTOpeHue, 0600IIeHNE, CHICTEMaTH3aIHS
3HaHuil: "YpaBHeHusa. CucteMbl ypaBHEHUN"

124 [ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3nanwmii: "HepaBencrsa"

125 [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3AIIHS
3Hanwmii: "HepaBencrsa"

126 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS
3HaHuil: "HepaBenctaa"

127 IToBTOpenwue, 0000IIeHNE, CHCTEMATH3AITHS
3Hanuit: "[IponsBoaHas u e€ npuMeHenune"

128 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3AIIHS
3Hanui: "[IponsBoanas u e€ npuMeHeHune"

129 [ToBTOpeHue, 0600IICHNE, CHCTEMAaTH3aIHS
3HaHui: "[IponsBogHas u e€ npumeHeHue"

130 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3Hanuil: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIIS
3HaHui: "OyHkuun"

132 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS




3HaHui: "OyHkuun"
133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATH3AIUS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10







YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Marematuka. AnreOpa u Hadalla MaTeMaTHdeckoro ananusa, 10 kmace/ Mepsnsak AL,
Homwuposckuii JI.A., ITonskoB B.M.; mox penakiueii [logonsckoro B.E., O6miectBo ¢
OrpaHMUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii nentp «BEHTAHA-T'PA®y;
AxumonepHoe obmectBo «M3natenbeTBo «IIpocBerenue

» Marematuka. Anrebpa v Hayalla MaTeMaTHYECKOTo aHanu3a, 11 kimace/ Mep3msik A.L,
Homupogckuii [I.A., Tlonsikos B.M.; nox penakuueit [Togonsckoro B.E., OGmiecTBo €
OTpaHUYEHHOU OTBETCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PADy;

AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»



