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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpeIHero oOImero ooOpa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTANIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Ui OCBOCHHS HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHbIil Kypc anreOpsl W Hadal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBAET OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIONB30BaTh WX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYECKOrO aHaIn3a
pa3BUBAaeT YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBAaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone um3yuenust ydeOHoro kypca «AnreOpa M Hayaja MaTEeMaTHYECKOIO aHaJIM3a»
oOydaronuecsi MOJy4YarOT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJed pealbHbIX CUTyalUH, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIUMUCS MaTEMATUUECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanusyercss Kak uyepe3 ydeOHbIM MarepHuall, CIOCOOCTBYIOUMN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, TpeOyrolen
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMaTUYECKOTO aHalIMu3a JIEKUT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYecKOro aHaJIN3a» BBIIACICHbI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4ecKoro aHanu3a», «KMHokecTBa U
Joruka». Bce OCHOBHBIE coOnep)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCs Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
Jpyra M IOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMHM M pasznenamu. J[aHHBIA ydeOHBIH Kypc
ABIIIETCS. WHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHSET B ce0e CoJep)KaHWe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaremaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBIIaIeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOM
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE NMPU U3YUYEHUH Y4eOHOro Kypca, HJsl peuieHUs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHON MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CogepxxarenpHO-MeTOIMUYECKass  JHHUSA  «Yucna W BBIYMCIICHMS)» — 3aBEpLIAECT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yjaemnseTcss (GOpMUPOBAHUIO HABBIKOB PAallMOHABHBIX BBIYUCIICHUHN, BKIIIOYAIOIIUX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
NpUOJIMKEHHBIE BHIYUCIICHUS], OIICHUBATh YHUCIIOBBIC BBIPAKEHUS, padOTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOIIMMCSI MHOXECTBA HATYypaJIbHBIX, IIEJIbIX, PAllMOHATIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UYecKre 3a/1auu ¥ Omepaluu: AejieHue
HAIEJIO, ONEPUPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IENBIX YHCEI, OCOObIe CBOMCTBA
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaluy, a TAaKKe M3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCIHOJIb3YEeMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOKHOCTSIMU UX TIPUMEHEHHUS JIJIsl pEIICHUs Pa3IuYHbIX 3a/1a4 (OPMUPYETCs MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSI 0000IIEHIE U KOHKPETU3AIHSI.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS palUOHAIbHBIX, HWPPALMOHAIBHBIX, IOKA3aTEJIbHBIX,
jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TTOMOIIBIO TTPOU3BOAHOM, MPU PEIICHUH TPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJBIINX U HAMMEHbIUX 3HaYeHUi QyHKIuuU. [laHHAs comepkaTenbHas IMHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAK)Ke BBIPAKECHUM,
coepXalux cTeneHu W Jjorapudmel. bmaromaps u3ydeHuio anreOpanveckoro maTepualia
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QGeKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarensHo-MeToauuecKass JTUHUS «DyHKIMU U TpadUKH» TECHO MEpeIuieTaeTcs ¢
JPYTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIL30BAHNE
GyHKIUE Ui peleHust 3ajad W3 JPYTUX Y4eOHBIX MPEIMETOB W PEAbHON KU3HH TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY Pa3InYHbIMUA BETUYMHAMH, UCCIEAOBATh MOJYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coJepKaTeNbHON JIMHUM HALElNeH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJMTUYECKON, TpaduyecKkol U CIIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOHICHWI0O Y KOHKPETHU3AIHH,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYEeCKUX, TaK U MPUKIAJIHBIX 3aJ]a4, JOCTYIHBIX 00y4aroumMmcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH TPaUKU CIOKHBIX (DYHKIUN, OMPEENATh UX
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHUSI MATEMAaTHYECKUX MOJEIEeH pealbHbIX CUTyalud, [O3BOJIIET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeOopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX MPUIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJEAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
000OCHOBaHMI ¥ CJE€IOBaHHE OMNpEeACNEHHBIM TpaBUIaM [OCTPOCHMS JOKa3aTelbCTB.
3HAKOMCTBO C JJIEMEHTAaMH MaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIUIEHUS O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKJEHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAHBI  CIOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBHIKOB TOCTPOCHHUS MOJENIEH peaJbHbIX CHUTYAllMd, HCCIEIOBAaHUSA JTHUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpm pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  oOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenpbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1a4 OPTAaHU3YETCS B MPOIECCe M3YyUEHHUS BCEX TeM y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOTO Kypca «Anredpa 1 Hayaaa MaTeMaTUYECKOT0 aHalIu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henemwo), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUW U peaJTbHON KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YMCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOn>k€HHbIE BBIYMCICHUS, IpaBWIa OKPYIJIEHMs, MNPUKUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEpABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IEpEMEHHOMW. JleleHne MHOroudjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pPELIEHUS JIOTapUPMUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckne (opmynsl. [Ipeobpa3zoBaHue TPUTOHOMETPUYECKHX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTtpuipl 2X2, €ro IeéOMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS sl PEIICHNs CUCTEMBI JIMHEUHBIX YpaBHEHUI. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHI] M OIIPEACIIUTEIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. I[IprMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELICHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie (ynxiun. Kommosuius
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Tpeodpa3zoBaHus rpauKoB QYHKIUI.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTPaHUYEHHBIE I10CIIE0BATEIbLHOCTU. VcTOpHs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MpPOrpecCui.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yumcino e. @DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENMpepbIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB JJs PELICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BosHbIEe 3NeMeHTapHbIX GyHKUUH. [Ipon3BoaHAs CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 17151 perieHust 3a1a4 B LEJIbIX YHCIax.

KommekcHpie uwncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpMBI  3amucH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HA KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX 4Hced [UIsl pelleHus (GU3HYECKuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHbIX U JIOTapU()MUIECKUX YPaBHEHHM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpaduku

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

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHUH H HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

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

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

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. Berauciienre onpenenéHHoro uHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHrne wWHTerpaia Uil HAXOXACHUS IUIOWAAed IIockux ¢uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

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



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

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIECHAa POCCHUHCKOro OOIIECTBa, MPEJICTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKu U JESTENbHOCTbIO YUYEHOIO, OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3InyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (Guandeckas akTUBHOCTD ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, HHTEpEC K pa3iuuHbIM cdepam
pohecCHOHANBLHOM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M e€ MPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  OKOJOTHMYECKHX  Mpo0JeM, OpHUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTUYECKOM KYJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XAaPaAKTCPHU30BATH CYHICCTBCHHBLIC IIPHU3HAKKW MAaTCMAaTHYCCKUX 06’L€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeOOpa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIsA BBISIBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00BEKTaMHU, SIBJICHUSIMHU, TTPOILIECCAMU,

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, @ TAKIKEC BbIJIBUT'aTh IMPEAIIOJIOKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3TUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3indue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLH.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIecca U pe3yibTaTa pelieHus MaTeMaTUYeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBHSM, OOBICHATH IPUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelmieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBI» U WHBIC), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kiacce oOydaromuiics MONYYUT CIEAYIOIIHE TMPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPABWIA OKPYTJICHUS, MPHUKUAKY M OICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHIECKUN KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSITH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOWIEHa, MPUMEHSTh JeJeHHe MHOTOWwIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCIEHUS €r0 3HAYCHUsS], IPUMEHITh ONPEIEIUTENN I pEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeenuTeNel, UHTePIPETUPOBATh MOTYYEHHbBIN pe3yNbTar;

UCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MPpeoOpa30BaHusl BBIPAKEHU;

BBIMIOJHATh ~ MPEOOPa30BaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUYeckue (QopMynasl Il  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO ONEpPUPOBATh MOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENBIM IOKa3aTesnem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSIMHU: MOKa3aTelbHas U jorapupmMuyeckas (QyHKIUU, HX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh I'paduku (QYHKIMH A7 UCCleI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33/1a4 MPUKIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHUSAMH:  IOCJIEJOBATEIbHOCTh, CHOCOOBI  3aJaHuUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHSMH: HEMpPEpBIBHBIC (YHKIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QyHKIUY;

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

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar JUisl ONMCAaHUsS PealbHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboueil mporpaMMel ydeOHOro Kypca «Anrebpa U Hadana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

CcBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3aUChIBAaTh HATypajbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXKECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBaTh  MOHATUSMM:  HUppalMOHAJIbHBIE,  IIOKa3aTejbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOXxoauMble (POPMYJIbI IJIS1 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(PMHUUECKUX YpaBHEHUH H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTH TpapuuecKre METOAbI ISl PEILIEHUS] YpaBHEHUI U HEPABEHCTB, a TakXKe 3a7au
C IapaMeTpaMy;

MOJIEIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBJIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJblIIee U HAaUMEHbIIee 3HaUeHHsI (DYHKIIMM HEMPEPbIBHOW Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIYUIICrO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHITUSIMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMH Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie | IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MHO0k€eCTBO JIeHCTBUTENIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapupmMuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1
YpaBHEHUS
7 ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 99 1
MPOU3BOIHOMN
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 HpparnmonaibHbIe, TOKA3aTEIBHBIE H 24 1
norapuMuUecKue HepaBeHCTBA
5 KomrmiekcHbie uncna 10 1
6 HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHATBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | obOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl
1 MHOk€eCTBO, Onepaluy HaJl MHOKECTBAMH U 1
HX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
arrapara Jijis penieHus 3a1a4y
Panmonansubie unciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIE APOOH, MPOLIEHTEHI, 1
OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
Panmonansabie unciaa. OOBIKHOBEHHEBIC U
5 JECSITUUHbIE TPOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
6 [Ipumenenue apobeii 1 NPOLEHTOB IS 1
perieHust MPUKJIaIHBIX 3a7a9
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
peleHus: NpUKIaAHbIX 3a7a4
8 JleficTBUTENIbHBIEC YHCIa. PallnoHanbHbBIE U 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1
JIEHCTBUTEIILHBIMU YU CIaMHU
10 Moaynb I€MCTBUTENBHOTO YUCTIA U €T0 1




CBOICTBa

11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYIJVICHUS, IIPUKUKA U OLICHKA PE3YJIbTaTa
BBIYMCIICHUI

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JNPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu.
Teopema Buera

17

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19

Martpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Ornpenenurens MaTPHUILHI 2X2, €T0
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYECHUS

20

Onpenenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS




21

[IpumeneHnue onpeaenuTeNs sl pelieHus
CHUCTEMbI JINHEHHBIX YpaBHEHU

22

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

Kontponbnas padota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX YypaBHEHUH"

25

OyHKIMS, CIOCOOBI 3aJaHUST (PYHKIIHH.
B3aumHuo oOpatubie ¢pyHkimu. Kommosurst

byHKIUH

26

I'paduk pynkuuu. dnemMeHTapHbIC
npeoOpa3zoBanus rpadukoB GyHKIUN

27

OO6actb ornpeesieHust © MHOXECTBO
3HadeHuil pyHkuuu. Hynu QyHkmm.
ITpomexyTKH 3HaK IMOCTOSIHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [lpomexyrku
MOHOTOHHOCTH (DYHKITMH

29

MakcumMyMBbl U MUHUMYMBI () YHKITUH.
HauOosbiee 1 HanMeHbIIIEe 3HAYCHUE
(YHKITUH Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOOHO-
TuHeHas pyHKIUN

31

DeMEHTapHOE UCCIIEIOBAaHUE U ITIOCTPOCHUE
rpadukoB 3TuX QyHKUINN




9J'IGMCHTapHOC HCCIECA0BAHUEC U ITOCTPOCHUEC

32 .
rpaduKoB ATUX PYHKITUN

33 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1ensIM MokasareneMm. bunom
Herorona

35 CrenenHas GyHKLUS C HATYPAJIbHBIM U
LebIM Toka3aTesieM. E€ cBoiicTBa u rpadux

36 KonTponbnas pabora: "Crenennas QyHKIuUS.
E€ croiicTBa u rpadux"

37 Apudmernaeckuiit KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOWCTBA

38 Apudmernaeckuii KOpeHb HATYPaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH,
coJieprKalluX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKaIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE

42 METO/Ibl PEeIIeHUs UPPALIMOHATIBHBIX
ypaBHEHUH
Hppaumonansusie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEeIIeHUS HPPALMOHATBHBIX
YpaBHEHUI

44 WppatmonansHble ypaBHeHH. OCHOBHbIE




METO/Ibl PEIICHUS UPPALMOHATIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45
UppalMOHAIIbHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TEPEXO/IbI B PEILICHUH
UppalMOHATIbHBIX YpaBHEHUI

48 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEILICHUH
UppaloOHAIbHBIX YPAaBHEHHH
CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

49 GyHKIIUM 00paTHOM CTENEeHU C HaTypalIbHBIM
rokaszaresem
CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU KaK

50 (GYHKIIUU 00paTHOM CTENEHU C HATYypaTbHBIM
IIOKa3aTeseM
KonTponbnas padora: "CsoiicTBa u rpaduk

o1 KOpHs N-o¥ creneHu. MppanvoHanbHbIe
ypaBHEHHUS"

59 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U

rpaduk




Hcnons3oBanue rpaduka GyHKIUU A5

56 . 1
peleHys ypaBHEHUH
57 Hcnons3oBanue rpaduka QyHKIIUU s 1
pelIeHusl ypaBHEHU I
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC
y
58 METOBI PEIICHUS TTOKa3aTeIbHBIX 1
YpaBHEHUH
[TokazatenbHbie ypaBHeHU. OCHOBHbBIE
59 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
60 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
61 Kontponbnas padota: "[loka3arenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapudm uncna. CoiicTBa jorapudma 1
63 Jlorapudwm uncna. CoiicTBa jorapudma 1
64 Jlorapugm umncna. CBoiicTBa Jorapudpma 1
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbI 1
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapr(pMbI 1
67 [IpeoOpa3oBaHue BbIpa)eHHH, COEepIKALINX 1
Jorapu@msl
68 [TpeoOpa3oBanue BBIpaKEHNUH, COACPIKAIINX 1
Jorapu@msl
69 [IpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIINX 1

sorapupmbl




Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U

70
rpaduk

7 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpadux

79 Hcnonb3oBanue rpaduka GyHKIMM 115
peLIeHusl ypaBHEHUI

73 Hcnonb3oBanue rpaduka QyHKIMM 115
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus.. OCHOBHBIC

76 METOBI peIIeHus IorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JoTapu(PMUYECKUX YpaBHEHUM

79 KontponbHas pabdora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC

YHUCJIOBOT'O apryMCHTA




ApKcUHYC, apKKOCHHYC U apKTaHT'€HC

82 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX 1
(GYHKLIMN 9MCIOBOTO apryMEHTa
Tpuronomerpuveckas OKpy>KHOCTb,

85 OTIpe/IeNICHUE TPUTOHOMETPUICCKIX 1
(yHKIWH 9MCIOBOTO apryMEHTa

86 OcHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIIBI 1

87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

01 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKECHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPaKCHU I

94 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI 1

96 Pemrenne TpuroHOMETpHUUECKUX YpaBHEHHUN 1

97 Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHUN 1




98

Pemenue TpUroHoMeTpUUECKUX ypaBHEHUIN

99 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN
KonTponbnas pabora:

101 "TpuUroHOMETPUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CLIOCOOBI 3a1aHUS

102 nocJjieqoBareapHocTeil. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 MOCJIeI0BaTeILHOCTH. MIcTOpus aHamu3a
0ECKOHEYHO MaJIbIX

104 Apudmernaeckas mporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuyHo yObIBaromiasi reoMeTpruieckas
mporpeccus

107 Cymma OeckoHEYHO yOBIBaroIIei
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHEHBIN ¥ YKCIOHEHIMAIbHBIA POCT.
Yucno e. Dopmyrna CI0KHBIX TIPOIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonb30BaHMe TPOTPECCUU JIJIST PEIIICHUS
peaNTbHBIX 3aJ1a4 MPUKJIATHOTO XapaKTepa

111 KonTponpHas padora:

"[locrenoBarenbHOCTU U POrpeccuu”




112

HenpepriBHble GyHKIIUU U UX CBOMCTBA

Touka pa3pbiBa. ACUMITOTHI rpaduKOB

113 .
byHKIUH

114 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa yHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEpPBAJIOB JUIsl pELLICHUS
HEpPaBEHCTB

117 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEpPaBEHCTB

118 MeTo 1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 IIpuMeHeHMe CBOWCTB HEMTPEPBIBHBIX
GyHKIUHI 1715 peteHus 3a1a4y

120 IIpumeHeHNnEe CBOMCTB HENPEPBIBHBIX
GyHKUIMN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIE PYHKIIUU

122 OnpeneneHHve, TEOMETPUUYECKHUI CMBICTT
MIPOU3BOTHOM

123 OnpeneneHHf, (bu3UYEeCKU CMBICI
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUU

195 VYpaBHeHHEe KacaTeIbHOU K TpauKy
byHKIIUN

126 [Tpon3BoHBIC DNIEMEHTAPHBIX (QYHKIINH




127 [Ipou3BoHBIC 35IeMEHTAPHBIX (DYHKITHI 1
128 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI, 1
YaCTHOTO ¥ KOMITO3HUIIUU ()yHKITHI
129 [TpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIIUU ()YHKITUI
130 [IpousBoiHast CyMMBI, TPOU3BEACHHUSI, 1
YaCTHOTO ¥ KOMITO3ULIUU (YHKIUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3aIUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3 AU 1
3HaHuit: "Oyakun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Hroroas koHTpoIbHAs paboTa 1 1
136 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoThbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOIHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCIIeIOBAaHHIO (PYHKIMI1 HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UcCieI0BaHuI0 QYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIMM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIEro U
HAaWMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPBHIBHON
GbyHKINU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GbyHKINU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
GbyHKINU Ha OTpE3Ke

13

[IpuMeneHne MpOU3BOTHON JJIst
HAXO0XJCHUS HAUJTY4IlIEro peiieHus B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4LlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

15

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITH
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH
rpaduxom




17

Kommnosumus hyHkmmii

18 Kommosurus ¢yHKImit

19 Komnozunus GyHkimit

20 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOMN TIJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOMN TIJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
epBOOOpa3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnid CMBICI
WHTErpana

97 Brruucnenue onpeaenéHHOro HHTETpaia mno
dhopmyne HeroTona-Jleitonuma

08 Brruncnenme onpenenéHHOro HHTerpaia mno
dhopmyne HeroTona-Jleitonuna

29 [IpuMmeHeHne nHTErpana Ui HaX 0K ICHHUS
IoIaIel TUIOCKUX (PUTYP

30 [IpuMmeHeHne nHTerpana Uit HaX 0K ICHHUS
00BEMOB T€OMETPUYECKHX TEI

31 [Tpumeps! pemenuit nuddepeHImaTbHbIX

YpaBHEHUI




[Tpumeps permenuit nuddepeHIuaIbHbIX

32 .
yYpaBHEHHH
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudepeHInaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpruyeckue QyHKIHH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpruyeckue QyHKIHH, UX
CBOICTBa U Tpaduku

39 TpuronomeTpuyeckue QyHKIIHH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TTOMOIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 ypaBHEHUH C TOMOLIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
Konrtponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

50 OcCHOBHBIE METO/BI PELICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEUICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PETICHUS 1
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIbI PETLICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS 1
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS 1
norapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEeILICHUS 1
norapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PETICHUS 1

HppallOHAJILHBIX HCPABCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

58
UpPPaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEILICHHS
UPPALMOHAILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IbI PEILICHHS
UPPaLMOHAILHBIX HEPABEHCTB
61 I'padraeckne MeToabI pemeHus
UPPaLMOHABHBIX YPaBHECHHUI
62 I'paduyeckue MeToAbI peLIeHUs
UppaLMOHABHBIX YPaBHECHHUI
63 I'paduyeckue METOIBI peLICHUS
MIOKa3aTeNIbHBIX YPaBHCHHUI
64 I'paduyeckue METOIBI peLICHUS
MOKa3aTelIbHBIX HEPABEHCTB
65 I'paduyeckre METOIBI peLICHUS
Jorapu(PMUYECKUX YpaBHEHUM
66 I'padmaeckne MeToABI penIeHUs
norapu()MUYECKIX HEPaBEHCTB
67 I'padmaeckne MeToAbI penIeHus
norapu()MUYECKIX HEPaBEHCTB
I'paduyeckne METOIBI pEeLICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduyeckne METOIBI peLICHUS
69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
70 I'paduyeckne METOIBI pELICHHUS




IIOKa3aTCJIbHbIX U J'IOl"apI/I(l)MI/I‘{eCKI/IX
HCpPaBCHCTB

I'padmyeckue MeToabI perieHUs

71 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
HEpPaBEHCTB
KonrtponsHas pabdora: "UppanuoHaibHeie,

72 MoKa3aTeabHbIE U JorapudMudeckue
HepaBeHCTBa"
KommiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILJIEKCHOT'O YHUCIIa
KommiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHYECKas POPMBI 3aIHCH
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM TUIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAMHATHOM IIJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-oii ctenenu u3
KOMILJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa

81 IIpuMeHeHnEe KOMIUIEKCHBIX YUCEI JUIs




perieHust GU3NIECKUX U T€OMETPUUCCKUX
3a1a4

Konrtponsnas padora: "KomruiekcHsie

82 \
qrcna

83 HarypanbHble u 1ienbie uncia

84 HarypanbHble u 1ienple yucia

g5 [TpuMeHeHre TPU3HAKOB JISTMMOCTH TIEITBIX
qHCcen

36 [TpuMeHeHre TPU3HAKOB ICTMMOCTH IICITBIX
quce

g7 [TpuMeHeHre TPU3HAKOB ICTMMOCTH IICITBIX
gucen: HOJl m HOK

38 [TpuMeHeHHe TPU3HAKOB JICTTMMOCTH TIEITBIX
gucen: HOJl m HOK

39 [TpuMeHeHre TPU3HAKOB JISTTMMOCTH TIEITBIX
YHCEN: OCTATKU IO MOJTYJTIO

90 [TpuMeHeHre TPU3HAKOB ICTUMOCTH IICITBIX
YHCEN: OCTATKU IO MOJTYJTO
[TpuMeHeHre TPU3HAKOB ICTUMOCTH IICITBIX

91 yrcen: anroput™ EBKivIa st perieHust
3aJ1a4 B [EJIBIX YMCITax

92 Kontponbras pabota: "Teopust menbix
yucen"
CucrteMa u COBOKYITHOCTh YPaBHEHHUIA.

93 PaBHOCWIIBHBIEC CHCTEMBI H CHCTEMBI-
CIICJICTBUS

94 CucrtemMa u COBOKYITHOCTh YPaBHEHHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

95

OCHOBHBIE METO/bI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

96

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH HpPALMOHAIBHBIX
YpaBHEHUH

97

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUI

98

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKyrIHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYIIHOCTEH JIorapu(MuU4ecKux
ypaBHEHUH

100

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
YKU3HU, UHTEPIIPETALUs IIOJY4CHHBIX
pe3yabTaToB

102

[IpuMeHeHNnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pE3yJIBTAaTOB

103

HpI/IMCHCHHe HCEPABCHCTB K PCIICHUIO




MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IMYHbBIX 00JaCTeH HayKH U pealbHON
KU3HU, HHTEPIPETALUS OTYyYSCHHBIX
PE3yIbTaTOB

Kontposbnas pabora: "Cuctemsl
paloHaIbHBIX, UPPALMOHABHBIX

104 MOKa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHEHU"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpABEHCTBA C
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppatnmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanmoHaibHbIe CHCTEMBI ¢ TapaMETPAMHU

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C MapamMeTpamMu

113 Jlorapudmuueckue CUCTEMBI €
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckrne HepaBeHCTBA C
napamMeTpamu

116 TpUroHoMeTpHIECKUE CUCTEMBI C




napameTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENEN pealbHbIX
CUTYalUi C IIOMOLIBbIO YPABHEHUH C
napaMeTpamMu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamMmu

119

[TocTpoenue u uccnenoBaHue
MaTE€MaTHYECKUX MOJENIEN peaabHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamMmu

120

KonTponbhas padora: "3anauu c
napamerpamu”

121

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL
3HaHui: "YpaBHeHus"

122

[ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs
3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE, cCCTeMaTH3allUs
3HaHui: "YpaBHeHusa. Cucremsl
ypaBHeHuUi"

124

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

125

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBencrsa"

126

[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
3HaHuil: "HepaBencrsa"




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3 AL

127 . R " 1
3HaHuil: "[IpousBoHas U e€ npuMeHeHHe
128 [ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIHS 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
129 [ToBTrOpenue, 0600IIEHNE, CUCTEMATH3AIHS 1
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"
130 IToBTOpenue, 0000LIEHNE, CUCTEMAaTH3ALUS 1
3HaHui: "VIHTErpan u ero npumeHeHue"
131 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIHS 1
3HaHui: "OyHkun"
132 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS 1
3HaHui: "Oynkun"
133 [ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIIHS 1
3HaHuit: "Oyakun"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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