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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havaja MaTeMaTHYECKOTO aHaIN3a» SBIISIETCS
OJIHMM W3 HanOoJiee 3HAYMMBIX B MPOrPaMME CPEIHEro o0Iero oopasoBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH 00€CTIeUNBACT HHCTPYMEHTAIBHYIO 0a3y JIs
U3YUYEHHSI BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C JpPYrodl CTOpOHBHI,
bopMHpYET JIOrMUeCcKOe U a0CTPaKTHOE MBIIIJICHUE O0yYarolIMXCcs Ha YPOBHE,
HEOOXOUMOM Il OCBOCHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUSA, HCTOPHH,
CIOBECHOCTM W JPYrux JIUCHUIUIMH. B pamkax gaHHoOro ydeOHOro Kypca
o0yyaroImecs: OBJIAJICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HayKH,
KoTOpas (GopMyJIUPYyeT CBOU JOCTHKEHUSI B MAaTEMaTHUECKOUN (opMme.

VY4eOHblil Kypce anreOpbl U HaYaJl MAaTEMaTHYECKOTO aHaIn3a 3aKJIabIBACT
OCHOBY [JI1 YCIICIIHOTO OBJIAJICHUS 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MMOHMMAHUS OCHOBHBIX TEHJICHIIMN pPa3BUTHUA SKOHOMHUKH U OOIIECCTBEHHOU
KU3HU, TI03BOJIAET OPUEHTUPOBATHCS B  COBPEMEHHBIX HHUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCMOJIb30BaTh UX JUISl AAJbHEHIIErO
oOpa3oBaHMsi W B TIOBCEAHEBHOM KU3HU. B TO ke BpeMs OBJIajJcHHE
a0CTpakTHbIMM M  JIOTMUECKH CTPOTUMH KOHCTPYKUUSIMU  aiareOpbl U
MaTeMaTUYECKOr0 aHajlin3a pPa3BUBACT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTD, JIOKA3bIBaTh YTBEPKIACHHUS C TTOMOIIBI0O MHIYKIIUH
U pacCyXJaThb [EIyKTUBHO, HCIIOJIb30BaTh OOOOIIEHHWE W KOHKPETH3AIIUIO,
a0bCTparupoBaHve ¥ aHaJIOTHIO, (OpPMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIIICHUE.

B xoxe uzydenus: yueOHOro Kypca «Anredpa u Hayajga MaTeMaTU4ECKOTO
aHaM3a» 00yYaroluecs MOJy4daloT HOBBIM OMBIT PElIeHUs MPUKIIAIHBIX 3a]1a4,
CaMOCTOSITENIbHOTO  MOCTPOEHUS  MAaTeMaTUYECKUX  MOJIENIEd  peajbHbIX
CUTYyalliid, HTEPIPETAIIMU TOJYYEHHBIX PEUICHUM, 3HAKOMATCS C MPUMEpaMU
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEW B TIPUPOJIe, HAYKE U UCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HAYUTEIHHBIM BOCITUTATEILHBIM MOTEHIIUAIOM,
KOTOpPBI peanu3yercs Kak uepe3 Y4YeOHBIM MaTepuas, CIOCOOCTBYIOUTUI
(GOpMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4Yepe3 crnelupuKy ydyeOHOu
NEeATEeIbHOCTH, TpeOyIolel MpoAOKUTEIbHON KOHILEHTPAllMM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYCHHBIH
pe3yJIbTar.

B ocHoBe meroauku oOyueHuss ainrebpe W HadajaM MaTEMaTHYE€CKOTO
aHaJM3a JISKUT JIeITeIIbHOCTHBIM MPUHITUI 00yUYEHUS.



B crpyktype yuebHOro Kypca «AnreOpa W Haudajga MaTeMaTHYE€CKOTO
aHaJlM3a» BBIJCICHBl CIEAYIOMIUE COACPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna w BeUMCHeHUs», «@DyHkmmu U rpadukm», «YpaBHEHHS U
HEpaBEeHCTBay», «Hadana MaTeMaTHYeCKOro aHalu3a», «MHOKECTBA U JIOTUKAY.
Bce ocHOBHBIE coOnep)KaTENbHO-METOJUYECKHE JIMHUU HM3ydaloTcsd Ha
MPOTSKEHUU JIBYX JIET OOyUEHHsS Ha YPOBHE CpeIHEro o0uiero oopa3zoBaHus,
€CTECTBEHHO JIOTIOJIHSAS IPYT APYyTa U MOCTEIICHHO HACHIIIAsCh HOBBIMUA TEMaMHU
U paznenamu. [laHHBIA yueOHBIH Kypc SBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0bemuHAECT B ce0e colepikaHWe HECKOJBKMX MaTeMaTHYeCKUX TUCITUILINH,
TaKUX Kak anredpa, TPUTOHOMETPHUS, MATEeMATHYECKUW aHalu3, Teopus
MHOJKECTB, MaTeMmMaTHueckas Jioruka wu jpyrue. I[lo Mepe TOoro Kkak
oOyuJaroluecs: OBJIaIeBalOT BCE Oosiee MMPOKUM MATEMAaTUYECKUM allapaToM,
y HHUX IOCJIEI0BATeNIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTHYeCKyl0 MOJENb pEaJbHOW CUTyallud, NPUMEHATH 3HAHMUS,
MOJyYeHHBIE MPU M3yUYEHUU YUEOHOTO Kypca, Ui PEIICHUS CaMOCTOSTEIHHO
chOopMyJIMPOBAHHON MAaTEMaTHYECKOW 3aJadyd, a 3aTeM WHTEPIPETHPOBATH
CBOU OTBET.

CopepxarenpHo-MeTOIMYECKass  JUHUS  «Yucna W BBIUYKCICHUSD)
3aBepiIaeT (HOpMHpPOBaHNE HABBHIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX UUCEN,
KOTOpOe ObUIO HAaYaTO Ha YPOBHE OCHOBHOro 001iero oopazosanus. Ha ypoBHe
cpenHero oOmiero oopasoBaHusi 0co00e BHUMaHHUE ylemseTcs (OpMUPOBAHUIO
HaBBIKOB PallMOHAJIbHBIX BBIYMCICHHUM, BKIIOYAIOMIMX B €€0Sl MCIOJb30BaHUE
pa3auuHbIX (OpM 3amuCcH YuCia, YMEHHE JielaTh NPUKUIKY, BBIIOJHATDH
npuOIMKEHHBIE BBIUMCIICHUS, OIEHUBATH YHCIIOBBIE BBIPAKECHHS, pabOTaTh C
MaTEMaTHUYEeCKUMHU KOHCTaHTaMHU. 3HAKOMBIE OOyYarommMcs MHOXKECTBa
HaTYpaJIbHBIX, LIEJbIX, PAl[MOHATIBHBIX U IEHCTBUTENBHBIX YUCEI JTOMOIHIIOTCS
MHOKECTBOM  KOMIUIEKCHBIX uucel. B KkaxaoM W3 3THX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHBIE €My CHEIU(PUYECKHE 3aJadil U OTepaluu:
JIeICHuEe HaIesio, ONEPUpPOBAHWE OCTATKAMHW HA MHOXKECTBE IIENIBIX YHCE,
0co0ObIe CBOMCTBA paAIlMOHATIBFHBIX U UPPAIMOHAIBHBIX Yncel, apudmeTnyeckue
ofepaly, a TaKKe W3BJICYECHUE KOPHS HATYypajJbHOW CTENEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4Hcesl. briaromaps mocienoBaTelbHOMY pPacIIUPEHHUIO Kpyra
UCTIONB3YEMBIX YMCET U 3HAKOMCTBY C BO3MOXKHOCTSAMH WX TMPUMEHEHUS s
pelIeHrs pa3NUYHBIX 3adad  (popMmHpyeTcs TpeACTaBICHHWE O EIMHCTBE
MaTEeMaTHKU KaK HAyKd U €€ poJid B MOCTPOCHUM MOJENEH peaibHOro MUpa,
IITUPOKO UCITONIB3YIOTCSI 0000IICHNE U KOHKPETH3AIIHA.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOydeHHsI Ha ypOBHE CpeIHEero o0Iero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM



paznene IlporpaMMbl NpeayCMOTPEHO PELIEHWE COOTBETCTBYIOIIMX 3aaad. B
pesynbTare o0ydJaromuecs OBJAACBAIOT pPa3IMYHBIMH METOJAMU PEIICHUs
pallMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHHM, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
comepkammx mapaMmeTpsl. [lomydeHHbIE yMEHUS MIUPOKO HCTOIB3YIOTCS TPH
UCCIENOBAaHUM  (PYHKUMHA € TOMOIIBIO TMPOU3BOJHOM, TNpH  pEUICHUHU
OPUKJIAJAHBIX 3a/lad M 3a/lad Ha HaXO0XJACHUE HauOOJBIIMX U HAUMEHBIIUX
3HaueHui QyHKUMU. JlaHHas coiepskaTeibHasl JTMHUS BKIIOYAET B ceOsl TakKe
dbopMHpoBaHWE YMEHHMI BBITIOJHATH Pacu€rhl 1Mo (GopMyiam, mpeoOpazoBaHus
paIMOHANBHBIX, WPPAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a
TaK)Ke BBIPQKCHHH, COJEPIKAIIUX CTETICHH | JIoTapu(dMbl. biarogaps n3y4eHuro
anreOpandyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHINee  pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBINUICHUSI 00ydaronuxcs, GOpMUpyOTCs
HaBBIKM JEAYKTUBHBIX pPacCyKIEHUH, pabOThl C CHMBOJIBHBIMH (OpMaMH,
MpE/CTaBICHUST 3aKOHOMEPHOCTEH H 3aBUCUMOCTEH B BHJIE pPaBEHCTB U
HepaBeHCTB. AnreOpa npezaraetT 3p(EeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS
IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ/1ay, HATJISIAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK sI3bIKa HAYKH.

ConepxarenbHO-MeTOUYEeCKas JUHUS «DyHKIUA W TpaduKm» TECHO
MeperuieTaeTcs ¢ IPYTMMHU JIMHUSIMH Y9eOHOTO Kypca, TTOCKOJBKY B KaKOM-TO
CMBICIIE 3alaéT TOCJIENOBATEIbHOCTh H3ydYeHHMs] MaTepuana. M3ydenwue
CTEIIEHHOM, TOKa3aTelIbHOW, JIOTApU(PMHUUECKOM U TPUTOHOMETPUUYECKUX
GyHKIUNA, UX CBOMCTB U TpaduKOB, MCIONB30BaHUE (GYHKUIUNA I pElIeHUs
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PEATbHON JKU3HU TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAIM30M, TaK M C PEIICHUEeM YpaBHCHUI M HepaBeHCTB. [1pu
9TOM OOJIbIIIOE BHUMAaHHE yhaenseTcs (OPMHPOBAHUIO YMEHUS BBIPAXKATh
dbopMyramMu 3aBUCHUMOCTH MEXKAY Pa3IMYHBIMU BEJIMYMHAMU, HUCCIIEIOBATH
MOJIyYeHHbIE (PYHKIMU, CTPOUTH UX Tpaduku. MaTepuai 3Toil coaepkareabHON
JUHUW HAIEJICH Ha Pa3BUTHEC YMCHUH W HABBIKOB, IMO3BOJISIONIUX BBIpAXKaTh
3aBUCUMOCTH MY BEJIMYMHAMH B Pa3IMYHON (opMme: aHATIUTHYSCKOH,
rpaguueckoii u cioBecHoi. Ero wu3ydyeHme CrnocoOCTBYET pa3BUTHIO
AITOPUTMHYECKOTO MBIIIJICHUS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIHH,
VICTIOJIB30BAHUIO aHAJIOTUH.

ConepxarenpHas nuHUs «Hayana MareMaTnueckoro aHajan3a» MO3BOJISET
CYIIECTBEHHO PACHIUPHUTHh KPyTI KaK MaTEMaTHYECKUX, TaK M TPHUKIATHBIX
3a/1a4, JOCTYIHBIX OOYYaOIMUMCS, TaK KaK y HUX TOSBJISIETCS BO3MOXKHOCTH
CTpOUTh TpadUKu CIOXKHBIX (YHKIUH, ONpEeneNsaTb WX HauOOJbIIUE W
HAaUMEHBIIME 3HAYEHUS, BRIUUCIATD TUIOaan Guryp u oObEMBI T€J, HAXOAUTD



CKOPOCTH U YCKOPEHHUS MpoIeccoB. JlaHHas cofepkaTesnbHast JIMHUSL OTKPhIBAET
HOBBIC BO3MOXKHOCTH TIOCTPOCHHSI MATEeMaTUYECKUX MOJENE pealbHbIX
CUTyalllid, MO3BOJISIET HAXOJWTh HAWITY4IlIEE€ PEIICHHE B MPUKIANHBIX, B TOM
YUCJE COLMAJIbHO-)KOHOMHUYECKUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro  aHajliM3a  CIHOCOOCTBYET  pa3BUTUIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO W KPEATUBHOTO MBITIUICHUS, (HOPMUPOBAHUIO YMECHHIA
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckycctee. O0ydaronmecs: y3HaloT O BBIJAIOIIUXCS PE3YNIbTAaTaX, MOJTyYSHHBIX
B XO/JI€ Pa3BUTUS MAaTEMAaTHKU KaK HAYKHu, U 00 UX aBTOpax.

ConepxaTenpHO-MeToAnYecKast TMHUS « MHOXKECTBA U JIOTHKA» BKIIIOYAET
B ce0s AJIEMEHThl TEOPUM MHOXKECTB M MATEMaTUYECKOW JIOTHKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABIICHHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOU
MaTEMaTUKHU W MpeJiaraloT Hanbolsiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONIHIA
BCE pas3feiabl MaTeMaTUKM U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTU4YEeCKUe AUCIUIUIMHBI U UX MPUIOKEHUS B eauHoe 1enoe. [loatomy
BAXHO  J1aTh  BO3MOXKHOCTh  OOy4Yaromemycsi MOHUMATh  TEOPETHKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MaTE€MaTHUKH M HUCIOJIb30BaTh €ro IS
BBIPAKEHUS CBOUX MbICHEH. [[pyruM BaKHBIM NPU3HAKOM MATEMATHUKHU Kak
HayKd CJeIyeT IMpU3HaTh CBOWCTBEHHYIO €M CTPOroctb OOOCHOBAaHHUM W
CIEIOBAHUE  ONpPENENEHHBIM  MpaBWJIaM  IOCTPOCHHSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO MBINIICHUSI OOYYaronIMXCs, TO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTMYECKHUX TpaBWwi, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «Anredpa W Hayajga MaTeMaTHYECKOrO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE IPU3BAHBI
CIocoO0CTBOBAaTh (DOPMUPOBAHMIO HABHIKOB MOCTPOEHUS MOJENEH peaIbHBIX
CUTYallMil, MCCIIEOBAaHUS 3TUX MOJENIed C MOMONIbIO ammapaTta ajareOpbl H
MaTeMaTU4YECKOr0 aHajn3a, MHTEPIIPETalUK MOJTYUYCHHBIX pe3yJbTaToB. Takue
3a/laHUsl BIUIETEHBI B KaX/bI M3 pa3/iesioB MPOrpaMMBbl, IOCKOJBKY BECh
Marepuan yueOHOTO Kypca IMIMPOKO UCIOJIBb3YETCs ISl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemeHun peambHBIX TPAKTUYECKUX 3a7ad  OOydaroIiuecs
pPa3BUBAIOT  HAONIOAATENIbHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, UCMOIb30BATh AHAIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobiemy. JlesTeabHOCTh M0 (hOPMHUPOBAHUIO HABBIKOB PEIICHUS TTPUKIATHBIX
3a/lay OpraHU3yeTCs B MPOIECCe N3YUEHUS BCEX TeM Y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaJIN3ay.



Ha wusyuenme yueOHOro Kypca «Ajnredpa u Havajga MaTeMaTHYECKOTO
aHaym3a» otBoautTces 238 gacos: B 10 xmacce — 102 vaca (3 vaca B Hemenio), B
11 xnmacce — 136 yacoB (4 yaca B HEJEIO).

COILEPKXAHUE OBYYEHUA
10 KUIACC

Yucua ¥ BbIYMCICHUSA

PaunonansHbie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IpOOU, TPOLIEHTHI,
OeckoHeuHble nepuoandeckue apodu. I[Ipumenenune npodeil U MpOIEHTOB IS
pelleHns NPUKIAAHBIX 3aJad W3 Pa3jIMYHBIX OTpacied 3HAHUW U PeaabHON
KU3HHU.

JlericTBUTENbHBIE 4KCIA. PanuoHanbHbIE W UPPALMOHANBHBIE YHCIA.
Apudmernueckre omnepalud C  JICWCTBUTENIbHBIMU  YHCIaMH. Moayib
NEUCTBUTEIBLHOTO 4HClIa U ero cBoicTBa. I[IpuOnmxEHHBIE BBIYUCICHUS,
IIPaBUJIa OKPYIJICHU, IPUKHAJIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ wnenbiM mnokasateneMm. buHom Herorona. Hcenons3zoBaHue
noaxoasme (Gopmbl  3anmucH  ACUCTBUTENBHBIX YUCEN ISl pelIeHUs
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM II0KA3aTEIEM M €€ CBOICTBA, CTENEHb C
JNENCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcna. CoiictBa sorapudma. [lecsTuuHble U HaATypajbHbIE
sorapu@Msl.

CuHyC, KOCHUHYC, TAaHT€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTaHI'€HC YMCIIOBOTO apryMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCHIIbHBIE YpaBHEHUS U ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pelIeHNe HEPABEHCTBA.



OcHOBHBIE METOJIBI PEIICHUS LIETBIX U APOOHO-PALMOHAIBHBIX YPaBHEHUN
Y HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MepeMeHHOM. JleieHne MHOro4ieHa Ha
MHOTO4YJIeH ¢ ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMH
kod(ppunuenramu. Teopema Buera.

[IpeoOpazoBaHUsI YNCIOBBIX BBIPAKEHUM, COIEPIKAIIMX CTENIEHU U KOPHH.

WUppauronaneHple  ypaBHeHUs.  OCHOBHBIE  METOJbl  PELICHHUS
UPpALMOHAIBHBIX YPaBHEHUIA.

[TokazarenbHbie ypaBHEHUSA. OCHOBHBIE METO/IbI PEMICHUS MOKA3aTEIbHBIX
YPaBHECHUU.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapU(MBI.

Jlorapupmuueckne  ypaBHeHHs.  OCHOBHbIE ~ METOABI  PELICHUS
norapu(MUUECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUECKUX BBIPAKEHU. Pemenne TPUTOHOMETPUUECKHAX
YpPaBHEHUM.

Pemenne cucrem nuHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWMHBIX
ypaBHeHuil. Onpenenurens Marpuupl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOWCTBA, BBIYUCJICHUE €r0 3HAYCHUA, IPUMECHEHUE OIPEACIUTENS I
pELIECHNsT CUCTEMBI JIMHEMHBIX YpaBHEHUU. PelleHne NpuKIagHbIX 3a1a4 C
MOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHuil. MccienoBaHne MOCTPOCHHOMN
MOJIEJIM C TIOMOIIBIO MAaTPULL U OIIPEACIIUTEIIEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJEIEH PEAIbHOM CUTYAlMU C IIOMOIIBIO
YPaBHEHUN U HEPABEHCTB. [[puMeHEHHe ypaBHEHHIN U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/ad W 3aJad U3 pa3iudHbIX 00JacTeil HaAyKu U peaibHON
KU3HU.

DOyHKUUM U TpapuKu

OyHkIius, crnocoObl 3amanus GyHKIMd. B3zaumHO 0o0paTHbie (QYHKIHH.
Komnosumms ¢ynkumii. I'papuk QyHKumu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB QyHKIMA.

O6nactb onpenesieHus: U MHOKECTBO 3HaUeHU QpyHkuuu. Hynu GyHkimm.
[IpomexyTku  3HaKomocTtostHCTBa.  UETHbIE M HEU€THhIE  (PYHKUHUU.
[lepuognueckue  pynkumu.  IIpoMexxyTKh  MOHOTOHHOCTH  (DYHKILIHH.
MakcumyMmbl 1 MUHUMYMbI (yHKUIMU. Hambomnpliee U HauMeHblee 3HAYCHUS
(yHKUIMU HA TPOMEKYTKE.

Jluneitnasi, kBagpaTudHas M APOOHO-TMHEHHAs (YHKIUUA. DJIeMEHTapHOE
HCCIIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.



CrenenHast GyHKIHS C HATYpPaIbHBIM | IIEJIBIM TTOKa3aTeneM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS Nn-oil CTENEHHU Kak (yHKIUU OOpaTHOU
CTEIIEHH C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas u morapudmuyueckass PyHKIIMM, UX CBONCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUH AT peLICHHs YPaBHEHHIA.

TpuroHoMeTpuueckas OKPY>KHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJbHBIX IMPOLECCAX U SBICHUSAX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocimenoBaTeNbHOCTH, CIIOCOOBI 3aJlaHUs ITOCIEIOBATSIbHOCTEH. MeTox
MaTeMaTU4eCKOU WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MICTOpUS BOSHUKHOBEHUSI MAaTEMAaTUUECKOIO aHAJIN3a KaK
aHanan3a OECKOHEYHO MaJIbIX.

Apudmernyeckass HM = TeOMETpUYECKas  MPOTrpeccud.  bBecKOHEYHO
yObIBaroIias reomerpuueckas mnporpeccus. Cymma OecKOHEYHO YObIBaroIiei
F€OMETPHUYECKON TTporpeccuu. JIMHEUHBIN M SKCIOHEHIMAIBHBIA pocT. Yucio
e. ®opmyiia ClI0XKHBIX IMPOLEHTOB. VCnonb30BaHUE MPOrPECCUN JJISl PEILICHUS
peaNbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

HenpepoiBuble QyHKIIMU U UX CBOWMCTBA. TOUkM pa3pbiBa. ACHUMMOTOTHI
rpadukoB ¢yHkuuii. CBolicTBa (DYHKIMI HENPEpBHIBHBIX HAa OTpe3ke. MeToj
WHTEPBAJIOB JJIsI pelleHusi HepaBeHCTB. [IprMeHeHrne CBONCTB HENPEPBIBHBIX
byHKUIUN 1S peleHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
r€OMETPUYECKU W (U3MYECKUH  CMBICH  MPOU3BOJHON.  YpaBHEHUE
KacaTenbHOM K TpaduKy GyHKIIUH.

[IpousBognbie  anemeHTapHbIX  GyHKuMiA. [IpousBomHass  CyMMBI,
MPOU3BEACHUS, YACTHOT'O U KOMIO3UILINY (YyHKIIUH.

MHokecTBa M JIOTHUKA

MHOX€eCTBO, omnepalnuyu HaJl MHOKECTBAMM M MX CBOWCTBA. /narpaMmbl
Oiinnepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammnapara JJis
OMNMUCAHUS PEANbHBIX MPOLECCOB M SIBJICHUM, IPU PEIICHUU 3a7ad U3 JAPYTHX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHYECKOTO 0ObEKTA, CIEICTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIIACC



Ymncsia v BbIYMCJIEHUS

Harypaneuble u wnensle uucia. [IpuMeHeHHWe NpPU3HAKOB JEIUMOCTH
IEJIbIX YKceN, HauOonbimuii oo nenurens (nanee — HOJl) n HauMeHbIee
obmee kpatHoe (nainee — HOK), octaTtkoB no moay:to, anroputma EBkinuaa s
pelIeHus 3a1a4 B LIEJIbIX YUCIaXx.

KommiekcHble uncna. Anredpandeckass U TpUTOHOMETpUUecKas (OpMbl
3aMUCH KOMIUIEKCHOTO 4Yuciia. Apu@MeTHYEeCKUEe Onepaluud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMIIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif cTenmeHM U3 KOMIUIEKCHOTO YHUCHA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS pEHIeHUus  (PU3UYECKUX U
r€OMETPUYECKUX 33]1aY.

YpaBHeHUS U HEPABEHCTBA

CucrteMa W COBOKYIIHOCTh YPaBHEHHMII M HEpPAaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C  MOMOUIBIO

TPUTOHOMETPUYECKOU OKPYKHOCTH. Pemenue TPUTOHOMETPUUECKHUX
HEPABEHCTB.

OcCHOBHBIE METOJIbI pEUICHUsI IMOKa3aTebHBIX M JIOTapU(DMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIECHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMH.

[IpumeHenne ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a/lad U 3aJad U3 pa3iudHbIX 00JacTeil HaAyKu M peajbHON
KU3HH, NHTEPIPETALNS IOJTYyUYECHHBIX PE3YIbTATOB.

DOyHKUUM U TpapuKu

I'padux kommosummu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPJMHATHOM MIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, UX CBOMCTBA U IpaPUKH.

I'paduaeckue meTonbl peeHus ypaBHEHUN U HepaBeHCTB. [ paduueckue
METO/bI PELICHHS 3a7a4 C TapaMETPAMH.

Ucnonb3oBanue rpadukoB (PYHKIUA JJI1 HUCCIECIOBAHUS MPOIIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 337a4 U3 JPYTrUX YUEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaJIu3a



[IpumeneHne MpoON3BOAHON K UCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD
U dKcTpeMyMmbl. HaxoxaeHwe HamOONbIIET0O W HAaWMEHBIIETO 3HAuYCHUH
HENpPepbIBHON (QYHKIIMU HA OTPE3KE.

[IprMmeHeHne NpPOW3BOAHON Il HAXOXKIACHUS HAWJIY4IIEro PEUICHUs B
MPUKIIAIHBIX 3aJa4ax, I ONpPENETeHUs CKOPOCTHM M YCKOPEHHs Ipoliecca,
3aJIaHHOTO (HOPMYJIOH Wi TpaPUKOM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpasHbiX. llepBooOpasHbie
anieMeHTapHbIX QyHKIUH. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Nurerpan.  I'eomerpudeckuid  CMBICI  HUHTErpaja.  BerancieHue
omnpenenéHHoro uaTerpana no ¢popmyne Hetorona-JleitOuuiia.

[IpumeHeHre uHTErpana JJid HaXOXKJIECHUS IUIOIIAAEH MIOCKUX QUryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Tpumepst pemennit qudepeHnranbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICJIMPOBAHUE pEATBHBIX MPOLECCOB C MOMOIIbIO aU(PepeHIInaTbHBIX
YpPaBHEHUM.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIU3A»
(YTJIYBJIEHHBII VPOBEHB) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOYyYaromerocs  Kak
AKTUBHOTO ¥ OTBETCTBEHHOI'O WJIEHA POCCUHCKOI0 OOIIECTBA, MIPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYD, SIBJICHUH,
MpoNEeAYp TPaKIaHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHUE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYyTAMHU B COOTBETCTBHHM C HUX
GYHKUUSIMHY U Ha3HAYCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCUNCKOM TpakJaHCKON MIEHTUYHOCTHU, YBAKEHUS
K MPOIUIOMY M HACTOSIEMY POCCUHCKON MAaT€MAaTHUKH, LIECHHOCTHOE OTHOLIEHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJB30BAaHUE ATUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJOTHSX,
chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE JyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOIO TMOBEACHMS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JIOCTUKEHUM HAyKH H
NEATEIbHOCTBI0 YYEHOTO, OCO3HAaHHWE JMYHOIO BKJIAaJa B IOCTPOEHUE
YCTOWYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIFOYASl 3CTETHKY MATEMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad, pEIICHU, pacCyKJIeHUH,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHMS:

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSITh MAaTeMAaTHUYECKHE 3HAHMS B
MHTEpecax 3J0poBOoro M Oe3omacHOro oOpa3a >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (370pOBO€ MHUTaHHE, COaTaHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIbIXA, PEryJsipHas Qu3nyeckas aKTUBHOCTH), (pusnyeckoe
COBEPILIEHCTBOBAHME npu 3AHATHUIX CIIOPTUBHO-03/J0POBUTEIHHOM
NS TEIbHOCTbIO;

6) Tpy10BOr0 BOCIIUTAHUS:



FOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUIOKCHHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymielt mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIJIaHBI,
FOTOBHOCTh M  CIIOCOOHOCTH K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKECHUU BCEH >KM3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh DKOJOTHUUYECKOM KYJbTYphl, NOHUMAHHUE BIUSHHS
COIIMAJIbHO-D)KOHOMHUYECKUX  TMPOLIECCOB HA  COCTOSIHUE MPUPOJAHOU W
COIIMAJILHOM Cpejlbl, OCO3HaHUE TJIO0ATBLHOIO XapakTepa HSKOJOTHYECKHUX
npoOJieM, OpHEeHTAIMs Ha MMPUMEHECHHUE MaTeMaTHYCCKUX 3HAHUHN ISl pelIeHUs
3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl, INIAaHUPOBAHKUE TTOCTYIIKOB U OLICHKU MX
BO3MOKHBIX MOCJIEJACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsA HAyKH M OOIIECTBEHHOW MPAKTHKH, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKHd KakK cqepbl YeIOBEUECKON MeATeIIbHOCTH, ATANoOB €&
pa3BUTUSI ¥ 3HAYMMOCTH JJISl PA3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK W MaTEMaTHYE€CKON KYyJbTYpOH Kak CPEeJCTBOM IO3HAHHUS MUPA,
TOTOBHOCTh OCYIIECTBJIATh MPOEKTHYIO M HMCCIEIOBATEIbCKYIO JI€TEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jjornueckue aeicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHHA MEXIy TMOHATUAMH, (HOPMYIHMPOBATH
onpeaeIeHus HOHSTHH, yCTaHaBJIUBATh CYILIECTBEHHBIN NPU3HAK
Kjaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUMPOBATh W  NPeoOpa3OBbIBATh  CYXKICHUS:
YTBEPIUTENbHbBIE U OTPULIATENbHbIE, €IUHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBJISAITh ~ MaT€MaTUYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIONCHUSIX U YTBEPKIACHUSIX, Mpejiarath
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

IPOBO/IUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
yTBepXKACHUN (TIpsIMBIE W OT TMPOTHBHOTO), BBICTpaWBaTh AapryMEHTAIIHIO,
MPUBOANTh TIPUMEPHl HW  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS 1 BBIBOJIBI;

BBIOMpaTh CIIOCOO pelieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BAPHAHTOB pEIICHUs, BBHIOMpATh HaWOoOJiee TMOAXOMANUH C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

HCITOJIB30BaTh BOMPOCHI KaK WCCIICIOBATCILCKHN WHCTPYMEHT ITO3HAHMSI,
dbopMyaMpoBaTh  BOMPOCHI, (UKCUPYIOIIME MPOTUBOpeuYne, Mpobdiemy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHHPOBAHHBIN IKCIIEPUMEHT,
HCCJICIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOrO0 OOBEKTa,
SABJICHHS, TIPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH  MeXAy OOBEKTaMH,
SBJICHUSIMU, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOMCHUS, WCCISAOBaHUSA, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKXKe BBIIBUTATh
IIPENATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH AePUITMTEI WHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBaTh M HMHTEPIPETUPOBATH HWH(POPMAITHIO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

CTPYKTYPHUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B pa3IMUHbIX (hopmax,
WJUTIOCTPUPOBATH TpauuecK;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHMBEpPCAIbHbIE y4eOHbIe 1eHCTBUSA
OO0menue:
BOCIIpUHUMATh U  (HOPMYJIHPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHUSIMH M TIEJSIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY



3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JABATh NOSICHEHUS MO XOAY PELICHUS
3a/1a4yd, KOMMEHTUPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKJIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMBI,
npoOemMbl, pelraeMor 3ajJauyd, BBICKA3bIBaTh WJIEU, HAICJICHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXJIECHHS C CYXACHUSAMU APYIHMX YYaCTHHKOB
auanora, 0OHapyKMBaTh Pa3Indie U CXOJCTBO MO3UINI, B KOPPEKTHOU dopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

OPENCTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIECPUMEHTA,
UCCJICIOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BBHIOMPATH (POPMAT BBICTYIUICHHS C
Y4E€TOM 3a/1a4 IPE3EHTAUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIE YHUBepPCcAJbHbIE YueOHbIe el CTBUSA

Camoopranusanus:

COCTABJISITh TUTAH, aJITOPUTM PEIICHUS 3a]]a9H, BRIOUPATh CIIOCO0 PEIICHUS
C y4y€TOM HMEIOIIUXCIA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPUAHTHI PEHICHUN € Y4ETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIA HHTEJIEKT:

BIIQJICTh HABBIKAMH TIO3HABATEIHLHOM pediekcMr Kak OCO3HAHMS
COBEpIIIAEMbIX JEHCTBUM W MBICIUTEIBHBIX TMPOILIECCOB, WX PE3yIbTaTOB,
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSI IMpoIlecca U pe3yibTara
pelIeHus] MaTeMaTUYEeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, JTAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW U YCIOBUSM, OOBICHATH
MPUYMHBI JTIOCTHKCHUS WM HEAOCTHIKEHHUS PEe3yJbTaTOB JIESITCIBHOCTH,
HaxOJIUTh OMHMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh W  WCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUyIbHOW palbOThl MPU PEIIeHWH YYEOHBIX 3a]ad, MPUHUMATH IIENb
COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW PadOTHI,
pacnpenensaTh BHIIbI padOT, TOTOBAPUBATHCS, 00CYXAaTh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CYykIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBbI» W HWHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBATH



KauyecTBO  CBOEr0  BKJIaga B  OOMMUNA  MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 10 kjacce oOyyaromuiics MOIYYUT CIETYIOLIUE
MIPEAMETHBIC PE3YITATHI IO OTJEIBHBIM TEMaM padodeil MPOTpaMMbl y4eOHOTO
Kypca «Airedpa 1 Hayajla MaTeMAaTHYECKOIO aHAIU3a»:

Yuciaa v BBIYMCICHUSA:

CBOOOJTHO OTEPUPOBAThH MOHATUSAMHU: PAIMOHATILHOE YUCIIO0, OECKOHEUHAs
nepuoguyeckas JpoOb, TMPOIEHTHI, HPPAIUOHAIBHOE YHCIIO, MHOXECTBa
palMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh APOOM W TPOLIEHTHI JJIsl PEIICHUS MPUKIAIHBIX 3a7a4d M3
PAa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HU;

OPUMEHSATh  NPUOMMKEHHBIE  BBIYMCIICHMS, T[paBUiia  OKPYIJICHHS,
IIPUKUJKY U OLICHKY PE3yJIbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEJIbIM [OKa3aTeleM,
WCIIOJB30BaTh MOAXOIAIIYI0 (OpMYy 3alucH JECUCTBUTEIBHBIX YHUCEN IS
peLICHUs MPAKTUYECKUX 3a/1a4 U [PEJICTABICHUS JaHHbIX;

CBOOOJHO  OIMEpUpOBaTh  TOHATHEM:  apU(PMETUYECKUNH  KOpPEHb
HATYpPAJIbHOM CTEIICHU;

CBOOOJHO  OMEpUPOBaTh TMOHSATUEM: CTENEHb C  palMOHAJIbHBIM
IIOKA3aTeIIEM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: Jorapup™m UHCIa, NECATUYHBIE U
HaTypaJbHBIC JIOTApU(MBI;

CBOOO/IHO OMEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YHCIJIOBOTO apryMEHTA;

ONIEPUPOBATH  MOHATUAMHU: APKCHUHYC, AapKKOCHHYC M apKTaHICHC
YHUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMHU:  TOXKIECTBO,  ypaBHEHUE,
HEPABEHCTBO,  PAaBHOCWIBHBIE  ypPaBHEHUS W  YpaBHEHUS-CICACTBUS,
PaBHOCHUJIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3JIMYHbIE METOJIbI PEIICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANIBHBIX YPABHEHHH, NPUMEHAThH METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMHU: MHOTOYJIEH OT OJHOM MEPEeMEHHOM,
MHOTOWICH C TEJbIMU KO3(PPUIIMEHTaMHU, KOPHH MHOTOWICHA, MPUMEHSTh



JICJICHHE MHOTOWIEHa Ha MHOIOYIEH C OCTaTKoM, TeopeMy be3y m Teopemy
Buera niisg pemenus 3amay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMI,
MaTpuLa, OINpPEAEIUTENIb MaTpulbl 2 X 2 U €ro reoOMETPUYECKHI CMBICIH,
HCIIOJIb30BaTh CBOMCTBA OMPENEAUTENs 2 X 2 1Sl BBIYMCICHHS €ro 3HAaYeHUs,
MIPUMEHATh ONPENCIUTENIN I PELICHUS CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICIMPOBaTh pEalbHbIE CHUTyalldd C TIOMOIIBIO CHCTEMbI JIMHEHHBIX
YpaBHEHUH, HCCIENOBAaTh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpUIl U
OIIpeeuTeNIel, MHTEPIPETUPOBATH MOJIyUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUWA C KOPHAMHU Il MPeoOpa3OBaHUs
BBIPAKEHHUI;

BBIMOJHATh MPEOOPAa30BaHMSI YHUCIIOBBIX BBIPAXKEHHM, COJEpKaLINX
CTENIEHU C PallMOHAIBHBIM ITI0KA3aTENEM;

UCIIOJIb30BATh CBOMCTBa  Jiorapu(mosn TSI npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKECHHUI;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: UPPALIMOHAIIbHBIE, IOKA3aTEIbHbIE U
jJorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUTh HX PEHICHUs C IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXOJ0B UIIM OCYLIECTBIISS IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHYECKHE  (opmysbl Ui
npeoOpa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh HeoOXoAuMble (OpPMyJbl s pEHIeHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHU;

MOJEJIUPOBATh peajbHblE CUTYallMM Ha SA3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSI, YPABHEHHUs, HEPABEHCTBA [0 YCIOBHUIO 3a/ayd, HCCIEAOBATh
MOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKEM ammapara ajireOphl.

DYyHKIUM U TPAPUKH:

CBOOOJHO OMEpUpPOBaTh MOHATUAMH: (YHKLIMS, CHOOCOOBI 3aJaHus
(GyHKUMM, B3aUMHO OOpaTHble (YHKUMW, KOMMIO3UIUS (PYHKUUH, rpaduk
(yHKUMHU, BBIOJIHAT 3J€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB HyHKIIHM;

CcBOOOJHO ONEPUPOBATh MOHATUSMU: 00IACTh ONPEAENICHUS U MHOXKECTBO
3HaYeHUN QPYHKIMU, HYJTU PYHKIIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHbIE (YHKIIHH,
nepuoaudyeckue PyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI
U MUHUMYMBbI (YHKIIMHM, HauOoJblllee W HaUMEHbIlee 3HaYeHHE (PYHKIHUU Ha
IIPOMEKYTKE;

cBOOOJHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIHS C HATypaJIbHBIM
U LEJIbIM MOKa3aTeseM, rpaduk cTeneHHoW (QYHKIMM C HaTypalbHbIM U LEIbIM



nokasaresiem, rpaduk KOpHS n-oi CTENEeHH Kak (PYHKIIMH OOpaTHOW CTEMEeHH C
HaTypaJbHbIM IIOKA3aTEIEM;

OMepUpOBaTh MOHATUAMU: JIMHEHHAs, KBaJpaTHUUHAs U JPOOHO-IMHEHHAs
(GYHKUMY, BBIMOJHATH OSJEMEHTAPHOE UCCIEIOBAHUE U TIOCTPOCHUE UX
rpadukos;

CcBOOOHO ONEPUPOBATH MOHIATUAMHU: TOKa3aTeNIbHas U JorapupmMuyeckas
(GyHKUIMU, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NSl pelieHus
YpPaBHCHUM;

CBOOOJTHO OMEpUPOBATh MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIUN YUCIOBOIO apIyMEHTa;

UCIIONIb30BaTh Trpapuku (YyHKUUA I HCCIAEAOBAHHUS IPOLIECCOB H
3aBHCHUMOCTEH MpU PELIeHUH 33/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB U peaibHON
KU3HU, BBIpOXKATh POPMYJIaMH 3aBUCUMOCTH MEXKY BEIIMUYUHAMU;

Hayaja MaTreMaTH4eCcKOro aHaJIM3a:

CBOOOJHO ONEPUPOBATH MOHATUAMU: apUPMETHUECKass U TeOMETpUIeCcKas
nporpeccusi, 06CKOHEUHO yObIBarOIIas reOMEeTpHUecKasi IPOrpeccHs, IMHEUHbBIN
U OKCIOHEHIMANBHBIM pOCT, (opMyJia CIOXKHBIX IPOLIEHTOB, HMETh
IIPEACTABICHUE O KOHCTAHTE;

HCIIOJB30BaTh MPOTPECCUM IS PELICHUS PEANbHBIX 3a1a4 IPUKIAIHOTO

XapakTepa;
CBOOOJHO OIEPHPOBATh IMOHATHSAMH: IOCICIOBATCIIEHOCTD, CIOCOOBI
3aJIaHus TIOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OTpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, MOHUMAaThb OCHOBBI 3apOKJIEHUS MaTeMaTHUYECKOTO
aHaJM3a KaK aHanu3a OECKOHEYHO MaJbIX;

CBOOOMHO OMEpUPOBATH MOHATHIMH: HEMPEpbIBHbIE (YHKIUH, TOYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (PYHKIIMS, HEMpPEpbIBHAS Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HETMPEPHIBHBIX (DYHKITUH ISl peLICHU 3a/1a4;

CBOOOMHO OMEpPHPOBATh MOHATHSAMH: TEepBas W BTOpas MPOU3BOIHBIC
GyHKUMU, KacaTenbHas K rpaduky QyHKIHY;

BBIUUCISATh  MPOU3BOJHBIE CYMMBbI, TPOU3BEIEHUS, YAaCTHOIO U
KOMITO3UIIMH JIBYX (DYHKLIMMN, 3HATh MPOU3BOAHBIE JIEMEHTAPHBIX (QYHKIUH;

UCIOJIb30BaTh F€OMETPUYECKUN U (PU3NYECKUN CMBICI MPOU3BOJHOMN IJIs
penieHus 3aaay.

MHoKecTBa M JIOTHKA:

CBOOOZHO OMEpUpOBaTh MOHATHSMHU: MHOXKECTBO, OIEpalUud  HaJ
MHO>KECTBaMU;



WCIIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN —ammapar JJisl  ONHCaHUus
peanbHBIX MPOIECCOB W SIBIICHUM, MPHU PEIICHUM 3a7ad U3 JIPYTHX Y4eOHBIX
IPEIMETOB;

CBOOOJIHO OMEpUPOBATh MOHSATUSMU: OINpPEICICHUE, TEOpEMa, ypaBHEHHE-
CIEICTBHE,  CBOWCTBO  MAaT€MAaTHYECKOro  O0OBEKTa,  JOKa3aTeJbCTBO,
PaBHOCHJIbHBIC YPABHEHUSI U HEPABEHCTBA.

K xoniy oOydenuss B 11 kjacce oOyyaromuidcsi MOJIYYUT CIETYIOLIUE
IpEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Ymncsia v BBIYMCJIEHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypaJbHOE U LEJIOE YHCIIO,
MHOECTBA HATypaJbHBIX U LIEJIBIX YUCEN, UCTOJIb30BaTh NPU3HAKU JIEIIUMOCTH
uensix uncen, HOJ[ m HOK HarypanbHbIX uMcen i pEIICHUS 3a1ad,
MPUMEHATH anroput™ EBkinupa;

CBOOOJHO ONEpUPOBaTh MOHSATHEM OCTaTKa MO MOJYJIIO, 3alUCHIBATh
HaTypaJbHbIC YKHCJIA B PA3TMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOJTHO OTEPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMIUJIEKCHBIX YMCEJ, MPEJCTaBISATh KOMIUIEKCHBIE YKCIIa B aareOpandeckoi u
TPUTOHOMETPUUECKOI (hopMe, BBITIOIHATh apu(PMETHYECKUE ONepallii ¢ HUMHU
1 n300pakaTh Ha KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU: UPPAIIMOHAIILHBIE, MOKa3aTEIbHBIC U
norapuMUUECKHe HEPABEHCTBA, HAXOAWTh UX PEIICHUS C TOMOIIbIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYIIECTBJIATh OTOOpP KOPHEH MpH pPEHIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHHS;

CBOOOJTHO OIEPUPOBATH TMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HE0O0XOoauMble (OPMYJbI  JUIsl  PEIICHUST OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHSATHUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI
U HEPABEHCTB, PABHOCHWIIbHBIE CHUCTEMBI U CHUCTEMbI-CIECJICTBUSI, HAXOAUTh
pElIEHUsT CHUCTEMbI U COBOKYMHOCTEH palMOHAIBHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX U JIOTapU(MHUUECKUX YpPaBHEHUN U HEPABEHCTB;

peuiath paloHaIbHEIE, UppalmoHaIbHBbIE, NOoKa3aTebHEbIE,
norapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YPAaBHEHHMS ¥ HEPABEHCTBA,
COJIeprKalllie€ MOJIYJIN U apamMeTphl;

MPUMEHSTH TpapUIeCKue METOIbI JAJIS PEIICHUS] YPABHEHHU 1 HEPABEHCTB,
a TaKXe 3aJa4 C napaMmeTpamu;



MOJIETTUPOBATh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPKEHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI IO YCJOBHIO 3aJadH,
UCCIIEZIOBaTh IOCTPOEHHBIE MOJIEIM C MCIIOJNb30BAaHMEM amnmapara anreOpsl,
UHTEPIIPETUPOBATD [TOJIyUEHHBIN pe3ynbTar.

DOyHKuUMU ¥ rpauku:

CTpPOUTH TpadUKU KOMMO3UIMU (PYHKIHMA C TOMOIIBIO 3JIEMEHTapPHOTO
UCCIIEJIOBAHUSI U CBOMCTB KOMIIO3ULIUHU ABYX (PYHKIIHIA;

CTPOMTb TEOMETpUUYECKHe oOOpa3bl YypaBHEHHMH M HEPABEHCTB Ha
KOOPAMHATHOH IJIOCKOCTH;

CBOOOMHO OMNEpPUPOBATh MOHATHAMH: TpaQUKd TPUTOHOMETPUUECKHIX
byHKIMA;

OPUMEHATh (QYHKUMU JJI1 MOJEIMPOBAHUS U HCCIEIOBAaHUS pPealIbHBIX
IIPOLIECCOB.

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh  MPOM3BOAHYIO JUIA  HCCIAeAOoBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTH M SKCTPEMYMBI;

HaXOAUTh HAauOOJbIlIeEe U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMHU HENpPEPhIBHON
Ha OTpE3KeE;

HCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKACHUS HAaWIy4dlIEro peuieHus B
NPUKIAAHBIX, B TOM YHUCJE COLHUAIBbHO-DKOHOMHYECKHX, 3ajadax, [Jis
OTIpe/ieNIeHUs] CKOPOCTH M YCKOPEHHMs IMpoliecca, 3aJaHHOro (QopMmyJsiol uiu
rpagukom;

CBOOOZIHO OINEpUPOBaTh MOHATUSIMU: IE€pBOOOpa3Hasi, OIpeneaEHHbIN
WHTETpaJI, HAXOIUTh MEPBOOOpPA3HBIC IEMEHTAPHBIX (PYHKIMA M BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlenonuna;

HaxXoAMWTh IUIOAAM IUIOCKUX QUIYp U OOBEMBI Tel C MNOMOUIbIO
UHTErpaa;

MMETh MPEACTaBICHUE O MATEMATHYECKOM MOJEIMPOBAHUU Ha MPUMEpPE
cocTaBieHus 1udepeHIuanbHbIX YPAaBHEHHI;

peniaTh NPUKIAAHbIEC 3a]]a4K, B TOM YHCIIE€ COLUATBbHO-D)KOHOMHYECKOTO U
(pu3nyecKkoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n NPOrpaMMblI Bcero Koutpoaurie  Mpaxruyeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
MHO0k€eCTBO 1eHCTBUTEIbHBIX YUCEIL.
1 Muorounensl. PanmonanbHble ypaBHEHUS U 18 5
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
5 Oyukun U rpaduku. CreneHHas GyHKIUS C 10 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 10 1
WppannonanbHble ypaBHEHUS
4 [TokazarenbHas Qpynkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKUIUS. 13 1
Jlorapudmuueckue ypaBHEeHUS
6 TpuronomeTpruyeckue BIpaXXeHUS U 15 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U IPOTPECCUU 8
HenpepriBable pynkiuu. [IponsBoanas 15
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 3 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 10




11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoarusie | Iparruseciue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 HccnenoBanue QyHKIHA ¢ TTOMOIIBIO 29 1
HPOU3BOJAHON
2 ITepBooOpasHast 1 HHTETpaI 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKITHIA. 14 1
Tpuronomerpuyeckue HepaBEeHCTBA
4 HppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
JorapupmMuUecKue HepaBeHCTBA
KommiekcHbie uncna 10
6 Harypanbnsle u nensle yucia 10
CucTeMbl pallMOHAIBHBIX, UPPALlMOHATIBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpPaBHEHUNU
8 3ara4yM ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 16 5
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
No KonnuecTtBo yacos Jata DNEeKTPOHHBIE
n/ Tema ypoka Kontponb-  [IpaxT. usyue unpossie
Bcero 00pa3oBaTeIbHBI
n HBIC paOOTHl PabOTHI HusA ¢ pecypest
1 MHO0keCTBO, OTiepalliy HaJl MHOKECTBAMU 1
Y UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO 1
amnmnapara JJisl pelIeHHs 3aau
Panmonansubie ynciia. OOBIKHOBEHHBIC U
4 JeCATUYHbIE ApOOH, IPOLIECHTEHI, 1
OecKOHEYHbIE IEPUOANYECKUE APOOH
5 [Ipumenenue apobeii 1 MPOIEHTOB IS 1
pelIeHrs MPUKIAIHBIX 3a7a4
6 KonTponbnas paborta Nel (BxonHas) 1 1
7 ApudmeTrueckue ornepaiuu ¢ 1
JEHCTBUTENbHBIMH YUCIIaAMU
3 Monynb 1eiCTBUTENIBHOTO YUCHIA U €r0 1
CBOICTBa
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIA
9 OKpYTIJICHUS, IPUKHJIKA U OLIEHKA 1
pe3ynbTaTa BEIYUCICHUN
OcCHOBHBIE METOBI PEIICHUS IENbIX U
10 TPOOHO-pAllMOHATBHBIX YPABHEHUH U 1
HEPaBEHCTB
OCHOBHBIE METOBI PEIICHUS ENIBIX U
11 JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U 1
HEPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
12 Jlenenre MHOTOYJIEHA HA MHOTOUWICH C 1
octaTtkoM. Teopema besy
13 MHOTOYJICHBI C IETBIMH 1
koa¢pdunmentamu. Teopema Bueta
14 Pemenue cucrem JIMHENHBIX ypaBHEHUN 1
Martpuia CucTeEMBbI JINHEWHBIX YPAaBHEHUM.
15 Onpexnenurens MaTPUIBI 2X2, €T0 1
Te€OMETPUUYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHHUE €T0 3HAYCHUS
16 [IpumeHeHne onpeaenuTeNs Tl PEIICHUs 1

CUCTEMBI JINHEWHBIX YPAaBHEHUU




17

18

PemreHne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

KonrtponsHas padora Ne2 o reme
"PannoHnanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
ypaBHEHUN"

19

OyHKIMSL, CIIOCOOBI 3ajaHus QYHKIUH.
B3anmuo 0OpaTHbIC PYHKITUN.
Kommnosumus pyHkmmit

20

I'paduk pynkimu. SnemeHTapHbBIC
npeoOpa3zoBanus TpaduKoB QyHKIIHHA

21

OO6nacTh ornpeeNeHus: 1 MHOXKECTBO
3Ha4eHuid pyHkuuu. Hymn GyHkimm.
[IpomeXyTKH 3HAaK OCTOSHCTBA

22

UérHble 1 HEYETHBIC (PDYHKITHH.
[lepuonnueckue pyHkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

23

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblee 3HAYCHNE
(GYHKIMU Ha IPOMEKYTKE

24

JIuneiiHas, kBagpaTuyHas U 1poOHO-
JTUHEHHas pyHKIUH

25

DreMeHTapHOe HccieI0BaHNe U
oCcTpoeHHe rpauKoB 3TUX QYHKIUN

26

CreneHsn C LETBIM ITOKa3aTeaeM. buHom
Hrrotona

27

CrenenHast GyHKIUS C HATypaIbHBIM U
eabIM Ioka3zareiieM. E€ cBolicTBa U

rpaduk

28

KonTtponsHast pabota Ne3 o reme
"Crenennas pynkmus. E€ cBolicTBa u
rpaduk"

29

ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

30

ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

31

[IpeoOpazoBaHus YHCIOBBIX BHIPAKECHUH,
COZIEpIKAIINX CTENIEHU U KOPHU

32

[IpeoOpazoBaHus YHCIOBBIX BHIPAKECHUH,
COZIEpIKAIINX CTENIEHU U KOPHU

33

HppaunonansHsle ypaBHeHNs. OCHOBHBIE
METO/BI PEICHHS UPPALMOHAIBHBIX




ypaBHEHUH

WppatmonanbHble ypaBHeHUs. OCHOBHbBIE

34 METO/BbI PEIICHNS UPPALMOHAIBHBIX 1
YpaBHEHUU

35 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT 1
UppalMOHANIBHBIX YPaBHEHUI

36 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT 1
UppalMOHANIBHBIX YpaBHEHUI
CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

37 Kak (PyHKIIMM OOpaTHOU CTEINEHH C 1
HaTypaJbHBIM MOKa3aTeJIeM
KonTponbnas padora Ne4 o teme

38 "CBoiicTBa U rpaduK KOpHs N-OU CTETICHH. 1
Wppaumonanbubie ypaBHEeHUS"

39 CreneHsb ¢ paluoHaIbHBIM MTOKA3aTeNeM U 1
€€ CBOMCTBA

40 CreneHs ¢ paluoHaJIbLHBIM MTOKA3aTeIeM U 1
€€ CBOMCTBA

41 Cremnensb ¢ pallMOHAIBHBIM MOKa3aTeIeM 1 1
€€ CBONCTBA

42 [TokasarenpHas QyHKIHS, €€ CBOWCTBA U 1
rpaduk

43 Hcnonp3oBanne rpaduka QyHKIHH 115 1
peuieHusl ypaBHEHU I

44 Ucnons3zoBanue rpaduka QyHKIUU A5 1
peILIeHHS YpaBHEHHI
[TokazaTenbHbie ypaBHEeHUS. OCHOBHBIE

45 METO/BI PEIICHMS TTOKA3aTEIbHBIX 1
ypaBHEHUN
[TokazaTenbHble ypaBHEeHUS. OCHOBHBIE

46 METO/bI PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUH
[TokazaTenbHble ypaBHEeHUS. OCHOBHbBIE

47 METO/bl PEIICHHS TTOKA3aTEeIbHBIX 1
ypaBHEHUH
KontponsHas pabora Ne5 o teme

48 "[TokazarenpHas PYHKIIHS. 1
[TokazaTenpHBIC YpaBHEHUS"

49 Jlorapudwm yucna. CoiicTBa norapudpma 1

50 Jlorapudm ymncna. CBoiicTBa Jorapudpma 1

51 JlecsiTuuHBIE U HATYpaJibHbIE TOTapUPMBbI 1

52 IIpeoOpa3oBanue BbIpAKEHHIH, 1




COZIepKALIHX JIOTapU(HMBI

[IpeoOpa3oBaHue BhIpaXKEHUH,

53
COZIep KALIHX JIOTapU(HMBI

54 Jlorapudmuueckas pyHkuus, €€ CBOWCTBa
U rpaduk

55 Hcnonb3oBanue rpaduka GyHKINM 115
peLIeHUsl ypaBHEHU I

56 Hcnonb3oBanue rpaduka GyHKINM 115
peuieHus: ypaBHEHU I
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIE

57 METO/IbI PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

58 METO/IbI PEIICHHS JIOTApUPMUICCKUX
ypaBHEHUH

59 PaBHOCUIIBHBIE TIEpEXObI B PEUICHUH
Jnorapu()MUUECKUX ypaBHEHUI

60 PaBHOCUIIBHBIE TIEpEXObI B PELICHUH
Jorapu(pMHUUECKUX ypaBHECHUN
Kontponbnas pabora Ne6 o teme

61 "Jlorapudmmuyeckas pyHKITUS.
Jlorapudmuueckue ypaBHeHUs"

62 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apTyMEHTa

63 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apTyMEHTa

64 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

65 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

66 oIpeJiesIeHue TPUTOHOMETPUYECKIX
(YHKIMH 4HUCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

67 orpeJieIeHue TPUTOHOMETPUYECKHX
(GYHKIMH 4HUCIOBOTO apryMeHTa

68 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

69 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

70 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIPa)KCHU I




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

71 .
BBIpKEHUN

79 Perrenue TpuroHoMeTpu4eCKuX
YpaBHEHUU

73 Pemrenue TpuroHoMeTpu4ecKux
YpaBHEHUI

74 Pemrenue TpuroHoMeTpu4eCcKux
YpaBHEHUI

75 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI
KonTponbnas padora Ne7 o teme

76 "TpUrOHOMETPUYECKHE BHIPAKCHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CLIOCOOBI 3a1aHUS

77 ocjieqoBareabpHocTeil. MeTon
MaTeMaTHYECKON MHIYKIIUN
MOHOTOHHBIE U OTPaHUYEHHBIE

78 nocJyenoBarenbHOCTH. MicTopus ananuza
OCCKOHEYHO MaJIbIX

79 Apudmerndeckas mporpeccust

80 I'eomeTpuueckas mporpeccHs

81 beckoneuHo yObIBaro1asi reoMeTpruIecKast
nporpeccust

82 CyMMa GeckoHEeYHO yOBIBaroIen
r€OMETPUYECKON ITPOTrPECCUH

83 JIMHENHBIN U SKCIIOHEHITMAIBHBIA POCT.
Hucno e. DopMyna CIOKHBIX POLEHTOB

84 KonTponbnas padora Ne§ no teme
"[TocnenoBaTenbHOCTH U TPOTPeCcCHu’”

85 HenpepsiBabie DyHKIINN U UX CBOMCTBA

86 Touka pa3pbeiBa. ACUMITOTHI TpadUKOB
byHKIMI

87 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

88 CaoiicTBa GyHKIMIT HETIPEPHIBHBIX HA
OTpe3Ke

89 MeTo MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

90 [IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX
GyHKIUH 75 penieHus 3aaa4

91 [IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX




(GyHKUMH 1715 pelieHus 3a1a4
92 [lepBast u BTOpas Npou3BOIHbIC PYHKIIUU 1
93 Onpe):[eneHHf, (bu3HUeCKUl CMBICT 1
MIPOU3BOIHOM
94 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1
byHKIIUN
95 YpaBHEHHE KacaTenbHOU K TpaduKy 1
byHKIIUN
96 [Tpon3BoHBIC NIEMEHTAPHBIX (PYHKIUI 1
97 [IpouzBoHas CyMMbl, IPOU3BEICHHUS, 1
YaCTHOTO M KOMITO3UIINU (QyHKITUI
98 [IpouzBoHast CyMMbl, IPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (QYHKIUI
99 [ToBTOpeHme, 06001IEHNE,
cucrtemaTusanus 3Hanuil: "YpaBHenus"
100 [ToBTOpeHue, 0600IIEHNE, 1
cucrtemaTusanus 3Hanuil: "YpaBHenus"
101 KontponbHas pabora
102 HroroBasi koHTpoIbHAs paboTa
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
I[TPOI'PAMME
11 KJIACC
KounuecTBo yacoB DJIeKTPOHHBIE
Ne Hara nudpoBbIe
n/n Tema ypoxa Bcero KonTposensie IipaxTHaeckne H3YyUYEeHUS o0pa3oBare/ibHbIE
padoTsl padoTsl pecypest
[Ipumenenue
MIPOU3BOJHOM K
1 HCCIIEIOBAHUIO 1
byHKIHMI HA
MOHOTOHHOCTh U
IKCTPEMYMBI
[Ipumenenne
IIPOU3BOJIHOM K
) HCCIICIOBAHUIO 1
byHKIM HA
MOHOTOHHOCTh U
KCTPEMYMBI
3 IIpumenenne 1




MPOU3BOIHOM K
HCCIIEIOBAHUIO
¢byHKUMi HA
MOHOTOHHOCTb B
3KCTPEMYMBI

[Ipumenenue
MPOU3BOIHOM K
HCCIICIOBAHUIO
¢byHKUMi HA
MOHOTOHHOCTh U
KCTPEMYMBI

IIpumeHeHue
MPOU3BOJHOM K
HCCIICIOBAHUIO
byHKIIUH Ha
MOHOTOHHOCTb B
3KCTPEMYMBI

[Ipumenenne
MPOU3BOTHOM K
HCCIICIOBAHUIO
byHKIMH HA
MOHOTOHHOCTb U
KCTPEMYMBI

KonTponbHas padbora
Nel (BxomHas)

Haxoxnenne
HauOOIBIIETO U
HauMEHBIIIETO
3HAYEHHUSA
HENpephIBHON (QYHKIIUU
Ha OTpe3Ke

Haxoxnenue
HanOOJIBIIIETO U
HaMMEHBIIIETO
3HAYCHUS
HenpepbrIBHON QYHKIIUU
Ha OTpEe3Ke

10

Haxoxnenue
HanOOJBIIETO U
HAaUMEHBIIIETO
3HAYECHHUSA
HEMpPephIBHON (QYHKITUU
Ha OTpEe3Ke




11

Haxoxnenne
HanOOJIBIIETO U
HAaUMEHBILIETO
3HAYECHUS
HeTIpepBhIBHOM (PYHKITUN
Ha OTpEe3Ke

12

Haxoxnenue
HauOOIBIIEr0 U
HaMMCHBIIIETO
3HAYCHUS
HENPEPbIBHON PYHKIUU
Ha OTpe3Ke

13

IIpumeHeHue
MPOU3BOIHOM ISt
HaxO0XKJCHUs
HaWJIy4dllero peleHus
B IIPUKJIAJIHBIX 3a/1a4ax

14

[Ipumenenne
MIPOU3BOJHOM /17151
HAXOXICHUS
HAWJIYYIIEro peleHUst
B MPUKJIAHBIX 3aa4ax

15

IIpumeHeHue
MPOU3BOIHOM ISt
ONpEIEICHUS CKOPOCTH
U YCKOPEHMS IIpolLecca,
3aJJaHHOTO (popMyJIOif
WK rpaduKOM

16

IIpumeHeHue
MPOU3BOIHOMN ISt
OTpesieNIEHUs] CKOPOCTH
U YCKOpEHUS Mpoliecca,
3aJlaHHOTO (POpPMYJIOit
WK rpaduKoM

17

Komnozunus ¢pyHkuit

18

Komnozunus ¢pyHxuit

19

Komnozunus ¢pyHxuit

20

I'eomerpuueckue
o0pa3bl ypaBHEHUH Ha
KOOPJAMHATHOU
IJIOCKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHEHU Ha




22

KOOpPJIMHATHOMN
IJIOCKOCTH

KonrponsHas pabora
Ne2 o teme
"UccaenoBanue
(GYHKIHHA ¢ TOMOIIBIO
MPOU3BOAHOMN"

23

[TepBooOpasnas,
OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX
¢bynkuuii. [IpaBuna
HAXOXKJICHHS
1epBOOOPA3HBIX

25

[lepBoobOpa3ubie
AIIEMEHTAPHBIX
¢bynkuuit. [IpaBuna
HAXOXKJICHHS
NEepPBOOOPA3HBIX

26

HnTerpan.
['eomeTpuyeckuit
CMBICJI MUHTETpaJia

27

Breruucnenue
OITPENIEIIEHHOTO
WHTerpasa mno ¢popmyie
HrroTona-Jleiouumna

28

Brrunciaenue
OITPENIEIIEHHOTO
UHTErpana mno Gopmyine
HrroTona-Jleionuma

29

IIpumeHeHue
UHTeTrpajia s
HaXOXKJEHUS TUIoIaaen
IUIOCKUX (QUTYp

30

IIpumeHeHue
WHTEeTrpasa s
HAXO0XIEHHUSI 00HbEMOB
T€OMETPUUYECKHUX T

31

[Ipumeps! pemennit
nudepeHIaTbHBIX
YpaBHEHUI

32

[Ipumeps! pemennit




Qg QepeHIraIbHbIX
ypaBHEHUH

33

34

Maremarnueckoe
MOJICTTUPOBAHUE
peaNIbHBIX MPOLIECCOB C
MTOMOLIBIO
muddepeHnanTbHBIX
YpaBHEHUI

KontponbHas pabora
Ne3 o teme
"IlepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA
U rpaduku

36

Tpuronomerpuueckue
(byHKIMHU, UX CBOMCTBA
u rpaduku

37

Tpuronomerpuveckue
(GYHKIHHU, UX CBOMCTBA
u rpaduku

38

Tpuronomerpuueckue
(byHKIMH, UX CBOMCTBa
U rpaduKu

39

Tpuronomerpuyeckue
(GyHKIIMH, UX CBOWMCTBA
u rpaduKu

40

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OT160p KOpHEN
TPUTOHOMETPHUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

43

OT160p KOpHEN




TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

Pemrenue
TPUTOHOMETPUUYCCKUX
HEPaBCHCTB

45

Pemrenue
TPUTOHOMETPUUICCKUX
HEPaBCHCTB

46

Pemrenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

47

48

Pemenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

KonrponsHas pabora
Ned o Teme "I'paduku
TPUTOHOMETPHUECKUX
GbyHKIUH.
Tpuronomerpuyeckue
HEpaBeHCTBA"

49

OCHOBHBIE METO]IbI
peuieHus
MOKa3aTEeIbHBIX
HEPaBEHCTB

50

OCHOBHBIE METObI
pelreHus
IIOKAa3aTEeNIbHBIX
HEPaBEHCTB

51

OCHOBHBIE METOIbI
pelieHus
IMOKAa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIE METOIBI
pelieHus
IIOKAa3aTebHBIX
HEPaBCHCTB

53

OCHOBHBIE METObI
pelreHus
JorapuPpMUIECKUX
HEPaBCHCTB

54

OCHOBHBIE METObI




pereHHs
JorapupMHUUECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIBI
pelIeHus
JIOrapu(PpMUISCKHX
HEPABCHCTB

56

OcHOBHBIE METOBI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

57

OCHOBHBIE METOIbBI
pelIeHus
HPPalMOHATLHBIX
HEPABCHCTB

58

OCHOBHBIE METObI
pelnreHus
HPPaliOHATILHBIX
HEPABCHCTB

59

60

OCHOBHBIE METO]IbI
peLeHus
HppaLMOHAJIbHBIX
HEPABEHCTB

KonTtponsHas pabora
Neo5 (momyronmoBas)

61

I'paduueckue meToapt
perieHus
HppAIMOHATIBHBIX
YpaBHEHUN

62

I'paduueckue meToap
peleHus
UPPalMOHAIBHBIX
ypaBHEHUH

63

I'padmueckue meToab!
peLeHus
MOKa3aTeJIbHbIX
YpaBHEHUI

64

I'paduueckue meToap
pereHus
MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduueckne meToap!
pereHus




JorapuMUIECKIX
ypaBHEHUH

66

I'padmueckue meToap
pelieHus
JorapuPMHUIECKUX
HEPaBEHCTB

67

I'padmueckue metoab
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

68

I'padmueckue metoab
pewenust
IIOKAa3aTCIIbHbBIX U
JorapuPpMUICCKIX
YpaBHEHUI

69

I'padmueckue MmeToapl
pereHus
MOKa3aTeIbHBIX U
Jorapu(pMUIECKUX
ypaBHEHUH

70

I'padmueckue meToan
pelieHus
IIOKAa3aTCJIIbHbBIX U
JorapuPMUIecKux
HEPaBEHCTB

71

['paduueckue meToapt
perieHus
MOKa3aTeIbHBIX U
JTorapu(pMUIECKUX
HEPaBEHCTB

72

I'padmueckue meToab
peuieHus
MOKa3aTeNbHBIX U
JorapuPMUIEecKux
HEPABEHCTB

73

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPUYECKAS
(dhopmbI 3anucu
KOMILJIEKCHOTO YKciia

74

KomMiiekcHele yncna.
Anrebpanueckas 1
TPUTOHOMETPHYECKAS]




(b opMBI 3aTTCH
KOMILIEKCHOTO YHCIIa

75

Apudmernueckue
OIEpaIHH C
KOMITJIEKCHBIMHU
YHCIIaMH

76

Apudmerndeckue
OTIepaIny C
KOMILICKCHBIMHU
YHCIaMU

77

N3obpakenune
KOMILIEKCHBIX YHCET Ha
KOOPAMHATHOU
TUIOCKOCTH

78

N3o6paxkenune
KOMIIJICKCHBIX YHCECJI Ha
KOOPAMHATHOU
TJIOCKOCTH

79

®opmyiia Myaspa.
Kopnwu n-oii crenenu u3
KOMILJIEKCHOTO Yncia

80

®opmyiia Myaspa.
Kopnu n-oii crenenu u3
KOMIIJIEKCHOTO YHUCIIa

81

82

IIpumeHeHue
KOMIUIEKCHBIX YHCe
JUIS pellieHus
¢bu3znuecKux u
reOMEeTPUUYECKUX 3a/1a4

KonTponbhas padbota
Ne6 o TeMe
"KoMmiiekcHbie uncia"

83

HatypanbHble 1 1ienble
qucia

84

HatypanbHble 1 1ienble
qucia

85

IIpumeHeHue
IIPU3HAKOB JCIIUMOCTU
LIEJIBIX YUCEI

86

IIpumeHeHue
MIPU3HAKOB JAECIIMMOCTH
LIETIBIX YU CEI

87

[Ipumenenne




MPU3HAKOB JACIIUMOCTHU
nenbix yncen: HO u
HOK

88

IIpumeHeHue
MPU3HAKOB JEITUMOCTH
mensix uncen: HOJM u
HOK

89

[Ipumenenue
MIPU3HAKOB JAETUMOCTHU
LEJIBIX YUCEII: OCTaTKH
110 MOAYJIIO

90

IIpumeHeHue
IIPU3HAKOB ACIIMMOCTH
LENBIX YUCEI: OCTATKU
10 MOZAYJIIO

91

92

IIpumeHeHue
IIPU3HAKOB JACIIUMOCTH
LIEJIBIX YUCEIL:
anroput™ EBknnna ais
pellIeHns 3a1a4 B
LIEJIBIX YUCIIaX

KontponsHas pabora
Ne7 no reme "Teopus
1enbIx yucen"

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHCTE€MBI U CUCTEMBI-
CIIEICTBUS

94

Cucrema u
COBOKYITHOCTh
YPaBHEHHUH.
PaBHOCHIBHEIE
CHCTEMBI I CUCTEMBI-
CIICICTBHS

95

OCHOBHBIE METObI
peuIeHus CUCTEM U
COBOKYITHOCTEM
paloHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METOJIBI
pEIIeHUs CUCTEM U




COBOKYITHOCTEM
HppanrOHaAIbLHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbIX
YpaBHEHUI

98

OCHOBHBIE METOJIbI
peuIeHus: CUCTEM U
COBOKYITHOCTEH
IIOKa3aTCIbHBIX
YpaBHEHUU

99

OCHOBHBIE METOBI
pELIeHUs CUCTEM U
COBOKYIIHOCTEH
JorapupMUUECKUX
ypaBHEHUH

100

OCHOBHbBIE METO/1bI
pELLEHHsI CUCTEM U
COBOKYIIHOCTEH
JorapuPpMUICCKIX
YpaBHEHUI

101

[IpumeHeHue cucrem k
pELIeHUIO
MaTeMaTUYeCKHUX 3a/1a4
U 3aJa4 U3 pa3IMuHbIX
obacTeil HayKu 1
peanbHON JKU3HH,
MHTEPIIpETALNS
ITOJTyYEHHBIX
pe3yabTaToOB

102

[IpumeHeHue cucrem k
pELIeHUIO
MaTeMaTHYECKHUX 3a/1a4
W 3a/1a4 U3 Pa3IMIHbIX
obnacTeil HayKu u
peaNbHOM KU3HH,
MHTEPIIpETALNS
IIOJIy4EHHBIX
pe3yabTaTOB

103

IIpumeHeHue
HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4




104

" 3aJia4 U3 Pa3IMIHbIX
obacTeil HayKH U
peaNbHOM KU3HH,
UHTEpIIpeTaIUs
MOJIy4E€HHBIX
pE3yNIbTaToOB

KontponbHas pabora
Ne8 no treme "Cucremsl
palnroOHAIIBHBIX,
UPPALUOHAIBLHBIX
IIOKAa3aTCIIbHbIX U
JorapupMHUIECKUX
ypaBHEeHU"

105

PammnonanbHbie
YpaBHEHUS C
rnapameTpamu

106

PanmmonanbHbie
HEpPaBEHCTBA C
rnapameTpamu

107

PanmmonanbHbie
CHUCTEMEI C
rapaMeTpamu

108

HppaunonaibHbie
YpaBHEHUS,
HEPaBEHCTBA C
rapamMeTpamu

109

HppaunonanbHbie
CHUCTEMBI C
rapaMeTpamu

110

IlokazarenbHble
yYpaBHEHM,
HEPAaBEHCTBA C
napameTpamu

111

IlokazarenbHble
CHCTEMBI C
napameTpamu

112

Jlorapudmuueckue
YpaBHEHU,
HEpPaBEHCTBA C
napameTpamu

113

Jlorapudmuueckue
CHUCTEMBI C
napameTpamu




114

Tpuronomerpuueckue
YpaBHEHUS C
rapameTpamu

115

Tpuronomerpuueckue
HEPABEHCTBA C
napaMeTpamMu

116

Tpuronomerpuyeckue
CUCTEMBI C
napameTpamu

117

[Toctpoenue u
HCCIEe0BaHUE
MaTeMaTHYECKHUX
MOJIETIEN PEATbHBIX
CUTyalUH C IOMOIIBIO
YpPaBHEHHUH C
rnapameTpamu

118

[TocTpoenue n
UCCIIEJOBAaHNE
MaTEeMaTHYECKUX
MOJIEJIEN peasIbHBIX
CUTyalUi C IOMOILBIO
CUCTEM YPaBHEHMH C
rapameTpamu

119

[TocTpoenune n
UCCIIEIOBAHHE
MaTeMaTHYECKUX
MOZEJIEH peabHBIX
CUTYAalUH C IIOMOIIBIO
CUCTEM YPaBHEHUH C
napameTpamu

120

KonTponbHas pabota
Ne9 mo Teme "3agaun ¢
napamerpamu”

121

IToBTOpEHME,
000011IcHNE,
cucTeMaTu3anus
3HaHui: "YpaBHeHUS"

122

[ToBTOpEHME,
000011IcHNE,
CHUCTEMAaTU3aLINS
3HaHui: "YpaBHeHus"

123

IToBTOpEHME,
0000111EHHE,




cucTeMaTu3anus
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEHHUE,
0000111eHNE,
cucTeMaTu3anus
3HaHuii: "HepaBencrna"

125

[ToBTOpEHUE,
0000111eHNE,
CUCTEeMaTU3alUs
3HaHuii: "HepaBencraa"

126

[ToBTOpEHHUE,
000011IEHNE,
CUCTEMAaTU3aLUs
3HaHuii: "HepaBencrpa"

127

[ToBTOpEHUE,
000011IeHNE,
cCHCTeMaTH3aIus
3HaHuii: "I[IpousBoaHas
U e€ npuMeHeHue"

128

IToBTOpEHUE,
000011IeHHE,
CUCTEMAaTU3aLUs
3HaHui: "l[IponsBoanas
u e€ npumMeHeHue"

129

IToBTOpEHME,
00o001enue,
CHUCTEMaTU3alHs
3HaHui: "l[IponsBoanas
u e€ npumMeHeHue"

130

[ToBTOpEHUE,
000011IEHHE,
CHUCTEMAaTU3aLHs
3HaHui: "VHTerpan u
€ro npumeHenue"

131

[ToBTOpEHUE,
000011IcHNE,
CUCTEeMaTU3alLHs
3HaHui: "MHTEerpan u
€ro npuMeHeHue"

132

[ToBTOpEHHUE,
0000111EHHE,
cucTeMaTu3anus




3HaHui: "OyHkun"

133

IToBTOpEHME,
0000111eHNE,
CHCTEMAaTHU3alHs
3HaHuil: "OyHkuun"

134

135

[ToBTOpEHUE,
000011IeHNE,
CHCTEMAaTU3alHs
3HaHuil: "OyHkuun"

HrtoroBast KOHTpoOJIbHAS
paborta

136

[ToBTOpEHUE,
000011IEHNE,
cUCTEeMaTH3aIus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

136

10




