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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
aHanuza» otBoguTcsa 272 yaca: B 10 knacce — 136 yacoB (4 yaca B He/Iel0), B
11 xnmacce — 136 yacoB (4 yaca B HEJEIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OObBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoodu. [Ipumenenune apobdel U MPOIECHTOB s
pelIeHns NPUKIAAHBIX 3a1ad W3 Pa3JIMYHBIX OTpAcied 3HAHUW W PEaIbHON
KU3HU.

JencTBuTenbHBIE 4ucia. PanyvoHanpHble W HPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omnepanuu ¢ JEUCTBUTENBHBIMU  4YUCIaMHU. MoOJyib
JNEUCTBUTEIBLHOTO 4HCIIa U €ero cBoicTBa. IIpuOnmxEHHBIE BBIYUCICHUS,
IIPaBUJIA OKPYIJICHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ wnenbiM mnokasareneMm. buHom Herorona. Hcenons3zoBaHue
HOAXOAAImer (OpMBl  3alMUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX.

ApupmMernyecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaNBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. [lecsTuyHble U HATypajbHBIC
Jorapu@Msl.

CuHycC, KOCHHYC, TAHT€HC, KOTAHI€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-CleACTBUs. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUS LIETBIX U APOOHO-PALMOHAIBHBIX YPaBHEHUN
W HEPABECHCTB. MHOTOWIECHBI OT OJTHOW MEpEeMEHHOM. JleneHne MHOrowieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢ LeEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEIEHU U KOPHH.

WUppauroHaneHple  ypaBHEHUs.  OCHOBHBIE  METOJBl  PELICHHUS
MPPALMOHAJIBHBIX YPABHEHUM.

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

[IpeoOpazoBaHue BbIpaXeHH, COAEpKALTUX JTOTapu(MBbI.



Jlorapudmuueckue  ypaBHeHus.  OCHOBHBIE  METOJBl  PEIICHUS
Jorapu(MUUECKUX YpaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHE (bopMyJIbI. ITpeobpa3zoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKECHUU. Pemenue TPUTOHOMETPHUYECKHUX
YpPaBHEHUM.

Pemenne cucrem nMHEHHBIX ypaBHEHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHU#. Onpenenurenb MaTpuilbl 2X2, €ro Te€OMETPUYECKUN CMBICT U
CBOMCTBA, BBIYKCICHHE €ro 3HAYCHUS, NPUMEHEHHE OINpEeACIUTENs IS
pEelIeHUs] CUCTEMBbl JIMHEHWHBIX ypaBHEHUH. PerieHue mOpUKIAIHBIX 3a7ad C
MOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHWi. MccienoBaHne MOCTPOCHHOMN
MOJEJIM € TOMOILBIO MaTPUIL U ONPEIETUTEIIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOJEINIEH PeaIbHON CUTyalud C MOMOLIBIO
YpaBHEHUI U HEPaBEHCTB. [I[prMeHEeHNEe ypaBHEHUI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad W 3aJad U3 pa3IudHbIX O0JacTeil HaAyKu U peaibHON
KU3HH.

DOyHKUMU U TpaGuKH

OyHkius, crnocoObl 3ananus ¢GyHKUMUA. B3zaumHO 0oOpaTHble (YHKIHH.
Kommnosumus ¢ynkumii. I'paduk QyHKImu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB (QyHKIIHA.

O6nactb onpeneneHrss 1 MHOKECTBO 3HaUeHU pyHkuuu. Hynu GyHkimm.
[IpomMexyTku  3HaKomocTtostHCTBa.  UE€THble M HEU€THhlE  (PYHKUHUU.
[lepuognueckue  ¢pyHkumu.  IIpoMexxyTkKn  MOHOTOHHOCTH  (DYHKILHH.
MakcuMymbl 1 MUHUMYMBbI QyHKIMU. HanOosnbliiee 1 HaMMEHbIIEE 3HAUEHUS
(yHKUIMM HA TPOMEKYTKE.

Jlunelinas, kBagpaTU4Has U JPOOHO-TMHENHHAs (YHKIHUU. DJIEMEHTapHOE
UCCJIEJIOBaHHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas GyHKIUS C HATYpaJIbHBIM M LIEJIBIM NOKa3areneM. E€ cBoiicTBa
u rpaguk. CpoiicTBa U rpaduK KOpHS N-0il CTENEHU KakK (PyHKIMU 0OpaTHOMN
CTENEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u jJorapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnonp3oBanue rpadukoB GyHKIHMA 7151 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKpPYKHOCTb, OIPENEIIEHUE TPUTOHOMETPHUUECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MPOLECCaX M SIBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana mareMaTH4ecKOro aHaJIu3a

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJaHUs MOCJeI0BaTeIbHOCTENH. MeTox
MaTEeMaTUYECKON UHIYKIUH. MoHOTOHHBIE u OrpaHUYCHHbIC



IIOCIEA0BATENBLHOCTU. VICTOpUS BOSHUKHOBEHHSI MAaTEMaTHYECKOTO aHAIN3a KaK
aHayM3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpUyecKass  MPOTrpeccud. becKOHEeYHO
yObIBaromiasi reomerpudeckas nporpeccusi. CymMma OecKOHEYHO YyObIBaroiei
r€OMETPUYECKON Iporpeccuu. JIMHEHHbIM M 3KCIIOHEHIIMAIBHBIN pocT. Yucro
e. @opmyIa CIOXKHBIX NMPOLEHTOB. Vcnonb3oBanue nporpeccuu sl peleHus
peanbHbIX 3a[1a4 IPUKIATHOTO XapakTepa.

HenpepoiBHble (yHKIMM U UX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBolcTBa (DYHKIMI HENpepbIBHBIX HAa OTpe3ke. MeToj
WHTEPBAJIOB ISl PEIICHUS HEPABEHCTB. lIpuMeHeHHEe CBOMCTB HENMPEPBHIBHBIX
(GyHKUMNA 1S peleHus 3a1ay.

[leppass  w  BTOopas  mpousBojaHble  QyHkiuu.  OmnpeneneHue,
reOMETpUYECKUid ¥ (U3HYECKUH  CMBICI  MPOM3BOJHON.  YpaBHEHUE
KacaTeJIbHOM K rpaguKy (QyHKIIHH.

[IpousBoansie  anemeHTapHbIX  (yHKumii. IIpousBomHass  cyMmMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIINY (QYHKITUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepanyyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. /[narpammbl
Oinepa—Benna. IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara s
OTNMCAHUSl PEaJbHBIX MPOLECCOB U SIBICHUM, MPU PEUNICHUM 3aAad U3 APYTHUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOr0 00bEKTa, CIEACTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITACC

Yucia u BIYUCTIEHUS

Harypaneuble u 1nensie uucna. [IpuMeHeHME MPU3HAKOB JEIUMOCTHU
LENbIX yuces, HanbOonpmuii oo aenmurend (ganee — HOJ]) u HanmeHbIee
obmee kpatHoe (nainee — HOK), octaTtkoB o momay:to, anroputma EBkimma st
penieHus 3a7a4 B 1eJIbIX Ynciiax.

Kommnekcuble uncna. Anredpanueckass U TPUTOHOMETpUUYECKass (OpPMBI
3aMUCH KOMIUIEKCHOTO 4uciia. ApudMETHYECKHe Onepanuu ¢ KOMIUICKCHBIMU
guciamu. M300pakeHne KOMIUJIEKCHBIX YHCEN Ha KOOPJAMHATHOW TUIOCKOCTH.
Q®opmyna MyaBpa. KopHu n-oii cTeneHM U3 KOMIUIEKCHOTO 4YHCIA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS peHieHUus  (PU3UYECKUX U
reOMETPUYECKUX 3a/1au.

YpaBHeHHs U HEPABEHCTBA



CucremMa ¥ COBOKYNHOCTh YpPaBHEHHl W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI  CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUUECKHX YPABHEHMM C  IOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH. Pemenne  TPpUrOHOMETPUYECKHUX
HEPaBEHCTB.

OcHOBHBIE METOABl PEIICHUS TOKa3aTeNbHBIX M JIOTAPUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI pELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHUS CHUCTEM M COBOKYIHOCTEH PalMOHAJIBHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJIbHbBIX U JOTapU(PMUYECKUX YPaBHEHUI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApAMETPaMH.

[IpuMeHeHne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a7ad U3 pa3jMuHbIX oOJacTeldl HaAyKu M peanbHON
KU3HH, UHTEPIPETALMS OTYyUYECHHBIX PE3YyIbTaTOB.

DOyHKUMU U TpaGuKH

I'padux kommosummu ¢yHkuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHUH U
HEPABEHCTB HAa KOOPJIAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

I'padprueckue meTonbl peleHus: ypaBHEHUN U HepaBeHCTB. I 'paduueckue
METO/Ibl PEIICHUS 3a7a4 C TapaMeTPaAMH.

Hcnons3oBanue rpadukoB (yHKUUN IS HCCIEAOBAaHHS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUH 3a7ay U3 JIPYTUX y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Havana mareMaTH4ecKoro aHajausa

[IpuMeHeHre NpOU3BOIHON K MCCIIEOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb
U SKcTpeMyMmbl. HaxokaeHue HamOONbIIEro M HAaWMEHBIIET0 3HAuYEHUH
HEeNpepbIBHON (QYHKIIMU Ha OTPE3KeE.

[IpuMeHeHre NPOM3BOJHON I HAXOXACHUS HAWIy4dlIero peuieHusl B
OPUKJIAJAHBIX 3ajadax, JJIsl ONpeJeieHus CKOPOCTH U YCKOpPEHHUs Ipoliecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. [lepBooOpaszHbie
arieMeHTapHbIX QyHkuuid. [IpaBuia HaxoXIeHUs! TepBOOOPa3HBIX.

WNurerpan.  I'eomerpuueckuit  CMbICA  HMHTErpaia.  BeruucieHue
omnpenenéHHoro uaTerpana no gopmyne Hetorona-Jleibuuiia.

[IpumeneHne mHTErpayia AJid HAXOXKACHUA IUIOLIAAeH TUIOCKUX (GUryp U
00BEMOB T€OMETPUIECKUX TEJL.



[Ipumepsl pemienuit nuddepeHnanbHbBIX ypaBHEHUNH. MareMaTtudeckoe
MOJIETUPOBAHUE pEATbHBIX TMPOIECCOB C MOMOIIbI0 U epeHIIHaTbHBIX
YPaBHCHUU.



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 NOHATUH,  yCTaHaBJIMBAaTh CYILIECTBEHHBIN IIPU3HAK
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 pemIeHus y4eOHOM 3ajauu (CpaBHHUBATh 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, SMOIIHOHAIbHBIH HHTEJJIEKT:

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 OTEPUPOBATH MOHATUSIMH: PAIMOHAILHOE YUCII0, 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 W €ro IeOMETPUYECKUH CMBICI,
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;

cBOOOJHO OMEpUPOBATh MOHITUSIMHU: TOKa3aTellbHAsA U Jorapudmuueckas
(GyHKUIMU, UX CBOMCTBA M rpaduKH, UCIMOJIb30BaTh UX TpadUKU NSl pelieHus
YpPaBHCHUM;

CBOOOJTHO OMEpUPOBATh MOHSATUSMU: TPUTOHOMETPUUYECKAS OKPYKHOCTD,
onpeaerneHue TPUrOHOMETPUUECKUX (PYHKIMIA YUCIOBOI'O apryMEHTa;

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:

CBOOOJHO OMEpUPOBATH TMOHSATHUSIMU: MHOXKECTBO, OIEpallMd  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,
MOKa3aTeIbHbBIX U JIOTapU(MHUUECKUX YPAaBHEHUN 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;

pemaTh NPUKIAAHbIE 33]]a4K, B TOM YHCII€ COLUATBbHO-DKOHOMHYECKOTO U
(pu3nyecKkoro xapakrepa, CpeACcTBaMH MaTEMaTHYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO JICHCTBUTEIBHBIX YHCEIL.

MHorouieHsl. PalinoHanbHble ypaBHEHUS U 24 1

HepaBeHCTBa. CUCTEMBbI TMHEUHBIX

YpaBHEHU I

Oynkuuu u rpaduku. CreneHHas QyHKIHS C 12 1

ENIBIM TTOKa3aTeIeM

ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1

WppanuonansHeie ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. IlokasarenbHble 10 1

ypaBHEHHS

Jlorapudmuueckas GyHKIUS. 18 1

Jlorapugmuueckue ypaBHEHHs

TpuroHoMeTpruveckne BRIPOKEHUS U 2 1

ypaBHEHHS

[TocnenoBateabHOCTH U POTPECCHU 10

HenpepriBable pynkiuu. [IponsBoanas 20 1

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 5 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  IMpaxkruueckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI
1 Hccnenoanue QpyHKIMIA ¢ TOMOIIBbIO 29 1
MIPOU3BOTHON
2 [TepBooOpa3Hast U HHTETpAI 12 1
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanuonanbHeie, MOKa3aTebHBIE U 24 1
norapudMuyecKre HepaBeHCTBA
KomMrnekcHbie yncia 10
HatypanbHble u ensle yucia 10 1
CucTeMbl paliMoOHATEHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12 1
YpaBHEHUU
8 3ama4M ¢ napaMeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIIH 16 9
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
New/m ' Tema ypoka KonTtpoJbHbie wHppoBbie
Bcero o0pa3oBaTe/ibHbIE
padoThbI pecypes:
1 [[MHOk€eCTBO, ONIEpaLIK HaJlI MHOYKECTBAMHU 1
U UX CBOICTBA
2 Huarpammesl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJis pelieHHs 3a1a4
4 PamnmonanbHuble ynciaa 1
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
S) MPOLEHTHI, OECKOHEUHbIE IEPUONYECKUE 1
Ipodu
5 [Tpumenenue apobOeit i pereHus 1
MPUKIIAIHBIX 33/1a4
7 [IpuMeHeHne NPOLEHTOB /7Sl PEIICHUS 1
MPUKJIAHBIX 33]1a4
8 JleicTBuTenbpHBIE YKclia. PaimonanbHbIC U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JEMCTBUTEbHBIMU YU CIIAMU
10 Mopyne JEHCTBATEIBHOTO YHUCIIA U €T0 1

CBOMCTBA




[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA

11 OKpYTJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIIEHUN

12 OCHOBHBIE METO/IbI PEILIEHHUS LIEIIBIX
YPaBHEHUM U HEPABEHCTB

13 OcHOBHBIE METO/IbI PelIeHUs APOOHO-
paluMOHANIbHBIX YPABHEHUI U HEPABEHCTB

14 Pemienue nenbix u [poOHO-paliioOHaTBHBIX
YpPaBHEHUH U HEPABEHCTB
MHorowwieHsl OT OJHON EPEMEHHOM.

15 [enenne MHOTO4IeHa Ha MHOT'OUJICH C
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HeabpMu KodhGUuineHTamu.
Teopema Buera

17 [IpuMeps! perieHne CUCTEM JIMHEMHBIX
ypaBHEHUU

18 Pemenne cucreM IMHENHBIX YpaBHEHUN
Marpuia cucTeMsl JINHEWHBIX YPaBHEHUIA.

19 Onpenenurens MaTpULbl 2X2, €ro
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIYHCIICHUE €T0 3HAUCHUS
Onpenennurens MaTpULbl 2X2, €ro

20 TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

21 [TprMmeHeHue onpeaenuTens 1 peleHus

CHUCTEMBI JINHEWHBIX YPAaBHEHUI




[IpuMepsl penieHue NIpUKIaAHbIX 331a4 C

22 IIOMOILBIO CUCTEMBI JINHEWHBIX YPAaBHEHUU

93 Pemenue npukiiagHbIxX 3a7a4 ¢ OMOILBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUI
Kontponsnas pabdora: "PanuonanbHbie

24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"
OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.

25 Bsanmuo o6patnbie pynkum. Kommosurmst
byHKIUH

26 I'paduk dpyHKIMU. DIeMeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIHUN
OO6nacTp onpeneneHuss 1 MHOKECTBO

27 3HayeHud pyHkuuu. Hynu ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA
UETtHbie 1 HEUETHBIE PYHKITUU.

28 [Tepuonuueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU
MaxkcuMyMBbl U MUHUMYMBI (DYHKITHH.

29 Haubospiiee n HanMeHbIlee 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE

30 Jlunetinas QyHKIus, ee rpaduk U CBOWCTBA

31 KBanparuunas ¢pyHkuus ,ee rpagux u
CBOMCTBA

39 JpobHo-nunelinas ¢pyHkus,ee rpaQuk u

CBOWCTBA




33

CrereHn ¢ LEIBIM I10Ka3aTeIeM

34 bunom HeroTona

35 Crenennast GyHKIUS C HATYpaJIbHBIM U
1eNbIM NokaszaresnieM. E€ cBoiicTBa u rpaduk

36 KoHntpoinbhas padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTETCHH

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOKMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepIKalINX CTEICHH

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
coJiepKalIuX KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEeHU U KOPHU
HppanuonaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUU

43 WppannonaibHble ypaBHEHHUS.

44 OcHOBHBIE METO/IbI PELIEHUS
UppalMOHATILHBIX YPaBHEHHM

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
VPPaLMOHATIBbHBIX YPaBHEHUM

46 MPUMEHEHNE PABHOCUIIbHBIX I1EPEXO0/I0B B

pELICHUH UPPALMOHATIBHBIX YpaBHEHUN




47

Pewienne nppanuOHaIBHBIX YPaBHEHUU

48 Pemenne nppanroHaabHbIX YpaBHEHUN
CBolicTBa KOpHSI N-Oi CTENEHU Kak

49 GYHKIIUM 00paTHOM CTEMEHU C
HATypPaJbHBIM ITOKa3aTeIIeM
I'paduk KopHS n-0#f cTEeNeHn KaK (PyHKIHH

50 00paTHOM CTETIEHH C HAaTypaJIbHBIM
[OKa3areieM
KonTponbnas pabota: "CoiicTBa u rpapuk

51 KOpHs n-oii crenenu. VpparoHaibHble
ypaBHEeHHUA"

52 CreneHb ¢ palMOHAJILHBIM IIOKa3aTeleM

53 CBolicTBa CTENEHU C PALIMOHAIBHBIM
MoKazaresiem

54 CreneHb ¢ pallMOHAIbHBIM MIOKa3aTeIeM U
e€ CBOICTBA

55 [TokazarenpHas QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 [Ipumeps! ucnonb3oBaHue rpaduxa
(GYHKINU 715 peIIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpaduka QyHKINM U1
pelIeHNs ypaBHEeHUH

58 [Toka3zarenbHBIE ypaBHEHHUS.

59 OCHOBHBIE METO/IbI pEIICHUS
MTOKa3aTeJIbHBIX YPAaBHEHHU

60 Pemenune nmokaszaTesnbHBIX YpaBHEHHIH




KontponpHas pabdora: "I[lokazarenbHas

61 1
¢ynkuus. [TokazarenbHeie ypaBHeHUs"

62 Jlorapudm yucina. 1

63 CsoticTBa orapupma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JHecarudnble gorapugmbl 1

66 Harypanbnsle norapudmel 1

67 ITpumepsl npeobpa3zoBaHus BEIpaKEHUI, 1
coJiepKalX Jorapu(mbl

68 [IpeobpazoBanue BeIpaKEHHIA, COACPIKAIIX 1
J0rapuQMbI

69 [TpeoOpa3oBanue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapuQpmbl

70 Jlorapudmuueckas pyHkuus u e€ rpadux 1

71 CsoiicTBa norapupmMuyeckoit pyHkuus 1

7 [Tpumeps! ncnonab30BaHUs Tpaduka 1
(YHKLIMU 1715 pellieHus] ypaBHEHU

73 Hcnonws3zoBanue rpaduka QyHKIUN IS 1
peueHust ypaBHEHU I
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

74 METO/IbI pelIeHus Torapu(HPMUIECKUX 1
ypaBHEHUU

75 Jlorapugmuueckue ypaBHEHUS. 1

76 OCHOBHBIEC METO/IBI PEIICHUS 1

Jorapu(pMUUECKUX YpaBHEHHM




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

" JOrapupMHUECKUX YpaBHEHUI

78 Pemenue norapudmMuyuecknx ypaBHEHUIN

79 KonTtponsHast pabdora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckne ypaBHeHuUs"

80 CuHyC ¥ KOCHHYC YHCIIOBOTO apryMEHTa

81 TaHreHC 1 KOTaHTeHC YMCIIOBOTO apryMeHTa

82 [lonsatue apkcuHyca, apKKOCHHYCa U
apKTaHTEeHCa YUCIIOBOTO apryMEeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apTyMEHTa

84 Tpuronomerpudeckas OKpy>KHOCTb

85 OnpeneneHyue TPUrOHOMETPUIECKUX
(GYHKIMI YMCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI

86 JUIs CUHYCa,KOCUHYCa,TaHT€HCa, !
KOTaHI'eHca

87 DopMyITBI CITOKEHUS

88 @®opmyibl Ui ABOWHBIX U OJOBUHHBIX
yTJIOB

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

90 [Tpumeps! peobpa3oBaHuit
TPUTOHOMETPHUYECKUX BBIPAKECHHH

o1 [IpeoOpazoBanue TPUTOHOMETPHUECKUX

BBIPAKECHUI




[Ipumenenne npeoOpa3oBaHMit

92 TPUTOHOMETPHUUYECKUX BBIPAKECHHH

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAXKEHUM

94 [Ipocreitime TpPUroHOMETPUYECKUE
YpaBHEHUS

95 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHHA

96 Penienue TpuroHoMeTprUECKUX
YPaBHEHH,CBOIAIIMMCS K IPOCTEHIINM
[IprMeHeHre OCHOBHBIX

97 TPUTOHOMETPHUYECKUX (POPMYIT IS PEIICHUS
ypaBHEHUU

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA

99 OnHOpPOIHBIE TPUTOHOMETPUYECKHE
YpaBHEHUS

100 Penienne TpUTOHOMETPUYECKUX YpaBHEHHIHA
KonrtpomnbHas padora:

101 "TpPUrOHOMETPUUECKNE BBIPAKECHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

102 nocieaoBarenbHocTell. MeTon
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPaHUICHHBIC

103 nocJeoBaTeabHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmernueckast nmporpeccus




105 I'eomeTrpuueckas nporpeccust

106 beckoHeuHo yObIBarolIasi reoMeTpuyecKas
nporpeccus

107 CyMmmMma 6ecKOHEYHO yObIBAIOIICH
TreOMETPUYECKOM MPOTrpeccun

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e.

109 ®dopmyia CIOKHBIX MTPOLEHTOB

110 Hcnonp3oBaHne mporpeccuu Ui peuieHus
pearbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KonrpomnsHas padora:
"I[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBa

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoiicTBa (DyHKIMI HENPEPHIBHBIX Ha
oTpe3Ke

115 [Ipumenenue cBONCTB PyHKIUI
HETIPEPHIBHBIX HA OTPE3Ke

116 MeTtoa HHTEepBAJIOB /ISl pEIICHUS
HEPaBEHCTB

117 [IpumeHeHne MeTo1a MHTEPBAJIOB JUIS
pelLIeHNs HEPaBEHCTB

118 MeTtoa HHTEepBAJIOB /ISl pEIICHUS
HEPaBEHCTB

119 [Ipumepsl npuMeHEHNs CBOWCTB




HETPEPbIBHBIX (DYHKIIHMIA IS peHIeHuUs 3a1a4

[IprMeHeHre CBOMCTB HENPEPHIBHBIX

120 .
(GYHKIUN 1715 pelIeHus 3a1a4

121 Onpenenenne, reOMETPUYECKHI CMBICI
IPOM3BOIHOM

122 Onpenenenne, GU3HUECKUN CMBICIT
IPOM3BOTHOM

123 [lepBast u BTOpas Mpou3BOIHbIE (PyHKIUU

124 YpaBHeHHE KacaTeIbHOU K TpaQuKy
byHKIIUN

125 [IpuMeHeHHEe YpaBHEHUS KacaTelbHOM K
rpaduxy pyHKINN

126 [Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLUIH

127 Haxoxxnenne mpon3BOIHBIX 3J€MEHTapHBIX
byHKIMA

128 [Tpou3BoiHas CyMMBI M TPOU3BEACHUS
byHKIHI

129 [IpousBoHas 4acTHOTO (PYHKIIHIMA

130 [TpousBoaHas KOMIO3UIMH (PYHKIIHN

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEHH"

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "OyHKIMn"

134 Hrorosast koHTpOIBHAS paboTa




135 Wrorosas kKoHTpoJbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[IpumeHeHne Mporu3BOIHOM K
uccienoBaHuio GyHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOJHON K
WCCIICIOBAaHHIO (PYHKIIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHON K
UCCIEeI0BaHUI0 QYHKIUMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre npou3BOIHON K
uccienoBaHui0 GyHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeIOBaHMIO (PYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeI0BaHMI0 (YHKIUI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIUM Ha OTpe3Ke



Haxoxnenne HanOoJIbIIEro u
HAaWMEHBIIIETO 3HAYCHHU S HEMPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMK Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U

HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
GyHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPBHIBHON
(GyHKIMU Ha OTpe3Ke

13

14

15

16

[Ipumenenne npou3BOHOM JUIs
HaXO0KJICHUS HAWJTYYIIIETO PEIICHUS B
MIPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAXO0XJIEHUS HAaUJTy4IlIero pelIeHus B
MPUKIaAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITU
rpaduKom

[Tpumenenne npou3BOHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS



polecca, 3alaHHoro (GopMyJIoi win
rpaduKoM

17 Kommnosumus hyHkmmi

18 Komnozunus pyHkuuit

19 Kommnosumus hyHkmmi

20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue oOpa3pl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 IlepBooOpazHas, OCHOBHOE CBONCTBO
NepBOOOPA3HBIX

24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe 1eMEHTAPHBIX (QYHKIHHA.
[IpaBuia HaX0XI€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

97 Boruncnenue onpenenéHHOro HHTerpaia mno
dhopmyne HeroTona-Jleiionauma

08 Boruncnenue onpenenéHHOro HHTerpaia mno
dbopmyne Hetotona-Jleitoamia

29 [IpumeHneHue nHTerpana g HaX0XACHUS
IO IEH TIIIOCKUX PUTYp

30 [IpuMeHeHue uHTETpaia sl HaXOXKACHUS




00BEMOB reOMETPUYECKHX TeIl

[Tpumeps! pemenuit auddepeHInaIbHbIX

31 o
ypaBHEHUH

32 [Tpumeps! pemenuii quddepeHraIbHbIX
YpaBHEHUU
MaremaTuueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOILIECCOB C MTOMOIIIBIO
i QepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan"

35 Tpuronomerpuieckue GyHKINHU, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U TrpaduKu

37 Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne GyHKINHU, UX
CBOICTBA U TrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IOMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU



OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YPaBHEHUH C IOMOIIIbIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH € IOMOIIbIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Perienue TpUroHOMETpUUECKUX
HEPaBEHCTB

45 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB

47 Perienue TpUroHOMEeTpHUUECKUX
HEPaBEHCTB
KonTponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELLIEHUS



norapu)MIUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUSA

>4 Jorapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
norapuMIUYECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
norapuMUIECKUX HEPABEHCTB
57 OCHOBHbBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
59 OCHOBHbBIE METO/bI pEeLLICHUS
MppaIMOHALHBIX HEPABEHCTB
60 OCHOBHbBIE METO/IbI PEeILICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIBI pEIICHUS
MppaIMOHAEHBIX YPaBHEHHUH
62 I'paduueckue MeTo bl peLIeHus
MppaIMOHAEHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI peLIeHUs
MOKa3aTeIbHbIX YpPaBHEHUN
64 I'paduueckue METOIBI peIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO bl peLIeHUs
Jorapu(MUUECKUX ypaBHEHUI
66 I'paduueckue MeTO bl peLIeHUs



67

norapu)MIUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
Jorapu(MUUECKUX HEPABEHCTB

68

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOorapu(PMHIECKUX
ypaBHEHUI

69

70

71

72

I'padmyeckue MeToAbI peicHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKAX
YpaBHEHUI

I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

KonTponbnas padora: "UppatnnonanbHele,
noKa3aTesbHbIe U Jorapudmudeckue
HepaBeHCTBA"

73

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECcKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

74

75

KommnekcHele yncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKas (pOpMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YU CJIaMHU




Apudmerndeckre onepanum ¢

76 KOMIUIEKCHBIMHU YU CIIaMHU

77 N300pakeHre KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOH MJIOCKOCTU

78 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPAMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-o#i cTenenu u3
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOT'O YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEN JUIs

81 penieHust GU3NIECKUX ¥ T€OMETPHUCCKUX
3aja4

82 KonTponbhast padota: "KoMmriekcHsie
qucia"

83 HatypanbHble u nensle uncia

84 HatypanbHble u 1ienble uncna

85 [IpuMeHeHne TPU3HAKOB IETUMOCTH LIEITbIX
qHCcen

86 [IpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX
qucen

87 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
yucen: HOJl u HOK

88 [TpuMeHeHne TPU3HAKOB JIETMMOCTH IIEITBIX
gucen: HOJl m HOK

89 [IpuMeHeHne TPU3HAKOB JIETMMOCTH LIEITBIX



90

YHUCCII: OCTATKH 110 MOIAYJIIO

HpI/IMeHeHI/IC IIPU3HAKOB ACIMMOCTHU LEIIBIX
YHUCEII: OCTAaTKH 110 MOIYJIIO

91

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTHU LECJIBIX
YHUCCII: aJITOPUTM EBKJII/II[a AJI pCHICHU A
3aa4 B LCJIbIX YHCJIaX

92

93

94

Kontposnbnas pabota: "Teopus 1enbix
yucen"

Cucrema n COBOKYIIHOCTb ypaBHCHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CICACTBUA

Cucrema n COBOKYITHOCTb ypaBHeHHﬁ.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMbI-
CICOCTBUA

95

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUN

96

97

98

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN UppalMOHATbHBIX
YpaBHEHUI

OcHoBHBIC MCETOJbI pCHICHUSA CUCTCM U
COBOKYHHOCTCﬁ IMOKa3aTCIbHbIX ypaBHeHI/Iﬁ
OcHOBHEBIE METOJbI pCHICHUA CUCTEM U
COBOKYHHOCTCﬁ IMOKa3aTCJIbHbIX ypaBHeHI/Iﬁ

99

OcHOBHEBIE METOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuIecKux
YpaBHEHUI




OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

[TpumeHeHne cUCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3a/1a4 U 33/1a4 U3

101 pa3nUYHBIX 001aCTeH HAYKH U PeabHOM
KU3HH, UHTEPIPETALUS TTIOTYIEHHBIX
pe3ynbTaToB

[TpumeHeHne cUCTEM K PEIICHHIO
MaTeMaTHYECKUX 3314 U 33/1a4 U3

102 pa3NnUYHBIX 001aCTe HAYKH U PeaTbHOM
KU3HHU, UHTEPIPETALHUS TTIOTYICHHBIX
pe3yIbTaToB

[TpumeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

103 pa3MYHBIX 001aCTeH HAYKH U PEeaTbHOM
’KM3HU, HHTEPIPETAIHS TOTyICHHBIX
pe3ysIbTaToB

KontponsHas padora: "Cucremsl
palOHAaIbHBIX, UPPALUOHAIBHBIX

104 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
ypaBHEeHUN"

105 PannonanbHbIe ypaBHEHHs ¢ TapaMeTpamMu

106 ParnmonansHbIe HEpaBEHCTBA C
napameTpamu

107 PanvoHnaneHbIE CHCTEMBI € TapaMeTpaMHu

108 WppainmonanbHble ypaBHEHNUs, HEPABEHCTBA



C IapaMeTpamMu

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu

110 [TokazarenpHBIC ypaBHEHUS, HEPABEHCTBA C
napameTrpamu

111 IToka3zaTenbHBIE CUCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113 Jlorapudmugeckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruyecKkrue HEPaBEHCTBA C
napameTpamu

116 TpUroHOMETPUYECKUE CHCTEMBI C
napameTpamu
[TocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYalMi C IOMOILBIO YPAaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHmue

118 MaTeMaTHYECKHUX MOJIENIeH peabHbIX
CUTYaIlMi C IOMOIIBI0 CUCTEM YPaBHEHHI ¢
napameTpamu
[TocTpoenue u uccienoBaHmue

119 MaTeMaTUYeCKUX MOJIENEN peaabHbIX

chyauHﬁ C IOMOIIbIO CUCTEM ypaBHeHI/Iﬁ C



120

napameTpamu

Kontponbnas padota: "3agauu ¢
napamerpamu"

121

[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucrembl
ypaBHeHUN"

[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125

126

127

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHuii: "HepaBencrpa"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncra"

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "lIponsBoanas u e€ npuMeHeHue"

128

129

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHuil: "[IponsBonHas u e€ npumeHenue"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "l[IponsBoanas u e€ npumeHeHue"

130

[ToBTOpeHmE, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "MHTerpan u ero npumeHeHue"

131

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "OyHkuun"




132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTHKa: anreopa U Hadajaa MaTeMaTHIeCKOTO aHaJIH3a, TCOMETPHSL.
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METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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