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HOACHUTEJIBHAA 3AIITUCKA

VYueOHblil Kypc «Anredpa ¥ Havyala MaTeMAaTHYECKOTO aHalIn3a» SIBISETCA
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpaMMe CpPEAHEro oO0IIero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYyrodl CTOPOHBI, POpMHUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIJIEHUE OOyYaromMXcs Ha ypOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UHPOPMATUKHU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
TUCHUIUIMH. B pamMkax maHHOro y4eOHOro Kypca OOydaroIIMecs OBJIaJIeBaIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMyJIHpPYET CBOH
JTOCTH)KEHUSI B MaTEMaTU4ecKout hopme.

VY4eOHbIli Kypc anreOpsl M Havyall MaTeMaTHYEeCKOro aHaiu3a 3akKjajblBacT
OCHOBY Il YCIIEUIHOTO OBJAJeHUs] 3aKkoHaMU (PU3UKU, XUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIMN Pa3BUTHS SKOHOMHUKU U OOIECTBEHHOU KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJb30BaTh WX JJIA JajbHEWIero oOpa3oBaHUsS U B
MOBCETHEBHOM XU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIIUSMHU anreOpbl W MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBATh
YTBEPKJEHUSI C MOMOIIBI0O UHIYKIMU U PACCYXAATh JETyKTUBHO, HCIOJIH30BaTh
000011IeHNe W KOHKpETH3alMio, a0CTparupoBaHWe U aHAJIOTHio, (GOPMHUPYET
KpEaTUBHOE M KPUTHYECKOE MBILUICHHE.

B xone usyuenus yueOHOro Kypca «Anredpa U Hadaja MaTeMaTHYECKOIO
aHanu3a» oOydYaromiyecs: MoJy4yaloT HOBBIM OMBIT PEHICHUS MPUKIATHBIX 3aad,
CaMOCTOSITEJILHOTO TMOCTPOCHUSI MAaTEMAaTUYECKUX MOJENICH peanbHBbIX CUTYaIlHi,
UHTEPIPETAIMM  TOJYYCHHBIX  pEHIeHUH,  3HAKOMSITCS C  NpUMEpamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TPHUPOJAE, HAYKE H HCKYCCTBE, C
BBIIAIOIIMMHUCS MATEMATUHYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 0071aja€T 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIAAJTIOM,
KOTOpBIN peanu3yeTcs Kak dYepe3 Y4ueOHBI wmaTepuajn, CHOCOOCTBYIOIIHIA
dbopMHUpPOBaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 chenuduky ydeOHOMH
NESTENBHOCTH, TpeOyIomeld NPOJAOKUTEIHHOM KOHIICHTPAIMM  BHHUMAaHWS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM UM  OTBETCTBEHHOCTH 32 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe Mmerogmkm oOydeHus aireOpe W HadallaM MaTeMaTHYeCKOTO
aHaJIU3a JISKUT JIeSITEIbHOCTHBIM MPUHIIUIT 00YyYEeHUSI.

B crpykType yueOHOro Kypca «Anredpa W Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIJEJICHBI CIEAYIOUIUE COAEPKATEIbHO-METOIMYECKUE TMHUU: «YHucna
U BbluucieHus», «OyHkuuu u rpadukn», «YpaBHeHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4ecKOro aHaiauza», «MHoXXecTBa U JIoruka». Bce oCHOBHBIE



COZIePKATEIbHO-METOINUECKUE JIMHUA HW3Y4YaloTCs Ha TPOTSHKECHUU ABYX JIET
o0y4yeHHs Ha ypOBHE CpPEJHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOMOJIHSIS
JpyT Apyra W TOCTENEHHO HACHIMAsICh HOBHIMH TeMaMH U pasaenamu. J[aHHBIN
y4eOHBII KypC SIBIICTCSI WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSIET B cebe
colepKaHNEe HECKOJbKMX MAaTeMaTHYeCKUX JUCIMIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MATEeMAaTHUYCCKHH aHAIW3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo Mepe Toro kak oOydaromiuecsi OBJAJEBalOT BcE Ooiiee
IITUPOKUM MATEMAaTHYECKHUM armapaTroM, Y HUX IOCJIEeI0BATeILHO (OPMUPYETCS H
COBCPIIIEHCTBYETCS yYMEHHUE CTPOUTh MAaTEMAaTHYECKYIH MOJICIb pPEalbHON
CUTYaIlUH, IPUMEHATH 3HAHUS, MTOJYYCHHBIC TIPU U3yYEeHUHU YYeOHOTO Kypca, JUIs
PEIICHHS CaMOCTOSATEIBHO C(HOPMYIUPOBAHHOW MATEeMAaTHUECKOW 3a/1auH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprxaTenbHO-METOANYECKass JIMHAS «Yucina W BBIUMCICHUS) 3aBEpIacT
(bopMHUpOBaHNE HABBIKOB HMCIOJIb30BAHMS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'0 00IIero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBaHus 0co0O¢ BHHMMaHHE  yjaelsercs  (HOPMHUPOBAHHUIO  HABBIKOB
pPaIMOHAJIHBIX BBIYMCIICHHH, BKIIFOYAIOIIUX B CEOS HMCIOJb30BAaHHME Pa3IWYHBIX
dopM 3amucu YuCIa, YMEHHE JiejlaTh TPUKUIKY, BBIOJHATH TPHOIMKEHHBIC
BBIUMCJICHUS, OLICHMBATh YHUCJIOBBIE BBIpAXKEHUsS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HaKOMble OOy4YalIIUMCS MHOXECTBA HATypajbHBIX, IENbIX,
palMOHANIBHBIX U JCHCTBUTEIBHBIX  YHCEN  JOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakIoM U3 O3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHBIE €My clenuduueckrue 3aJadyd M Olepaluu: JIeJICHUEe Haleno,
OTEpUPOBaHUE OCTAaTKAMH Ha MHOXKECTBE IIENbIX YHCEN, OCOOble CBOWMCTBA
paIMOHANIBHBIX U UPPAIMOHAJIBHBIX YKCEN, apu(PMeTHUECKHe OMepalnu, a TakKe
U3BJICYCHUE KOPHSA HATypajIbHOM CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCHOJIB3YEMBIX YHCENl |
3HAKOMCTBY C BO3MOYKHOCTSMH WX NMPUMEHEHHMS ISl PEUICHUS Pa3IMYHBbIX 3a7a4
dbopmMupyeTcst pecTaBIeHne O €IUHCTBE MaTEMaTUKH KaK HayKd M €€ PO B
MOCTPOCHUU MOJENICH pearbHOr0 MHpa, IIMPOKO HCIOJB3YIOTCS 0000IIeHUE U
KOHKpETHU3AIIHS.

Jluaus «YpaBHEHHS W HEPABEHCTBA» pPEAIM3YeTCS HAa MPOTSKEHUU BCETO
o0OydeHHsT Ha ypOBHE CPEIHETO OO0IIero oO0pa3oBaHMS, IOCKOJIBKY B KaKIOM
paznene IlporpaMMbl TPEeTyCMOTPEHO pEIMICHHE COOTBETCTBYIONIUX 3anad. B
pesynbprate OOydJarommecs OBJQJACBAIOT PA3THYHBIMH  METOJAAaMHU  pEIICHUS
pPAIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHECHMI, HEPAaBEHCTB M CHCTEM, a TakXkKe 3ajad,
colepKamux mapaMmeTpel. [lomydeHHBIE YMEHHSI MIUPOKO HCIOJB3YIOTCS TIPH
ucciaen0oBaHn (HYHKIUNA C TIOMOIIBI0 TIPOM3BOIHOM, MPU PEIICHUH TPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJCHUE HAMOOJBIITNX W HAUMEHBIINX 3HAYCHUHN ()YHKIIUU.
JlanHast comepkaTellbHast JTUHUS BKIIFOYACT B ce0s Takke GOpPMHUPOBAHUE YMCHHMA
BBITIONHATh  pacy€Tel 1o  (opmynam, mnpeoOpa3oBaHHUS  pPaMOHATHHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKKe BBIPAKCHUH,
collepKallluX CTEMeHW W Jorapudmbl. biaromaps W3y4eHHIO alreOpanmdecKoro
Marepuaiia MPOUCXOAUT  JaJbHEWIIEe  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBINIJICHUSI OO0YYarOIUXCs, (OPMHUPYIOTCS HABBIKH JCTYKTHBHBIX
paccykaeHu#d, pabOTBl C  CHMBOJIBHBIMH  (OpMaMH,  MPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJC PaBEHCTB W HEpPaBEHCTB. AireOpa
npennaract 3(PQGEeKTUBHBIE WHCTPYMEHTBHI I PEIICHWS TPAKTHYCCKUX H
€CTCCTBEHHO-HAYYHBIX 3aJ]1a4, HAIJISTHO JIGMOHCTPHPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHo-MeToANYeCcKass JiMHUS «DyHKIUU ©  TpaduKu» TECHO
NEpeIIeTaeTCsl ¢ JPYTMMH JIMHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIC 33JIaéT MOCJICA0BATEILHOCTh H3yUYCHUS MaTepHraia. M3ydeHne cTeneHHoM,
NOKa3aTeIbHOM, JIOTapU(PMHUICCKON i TPUTOHOMETPUUICCKUX ()YHKIIMMA, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUEC (DYHKIUH JJIsS PEIICHUS 3aJad U3 JAPYTruXx Y4eOHBIX
NIPEIMETOB U PEaNbHON YXU3HHU TECHO CBSA3aHO KaK ¢ MATEMaTHYCCKUM aHAJIU30M,
TaK U C pEelIeHWeM ypaBHEHHM W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
ynensiercss GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (popMyliaMHu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMU BEJIMYMHAMHU, HCCIENO0BAaTh TMOJIYYeHHBbIE (QYHKIUU, CTPOUTH HUX
rpaduku. Marepuan 3Toil coliepKaTeIbHOM JIMHUM HAIlEJeH Ha pa3BUTHE YMEHUM
U HaBBIKOB, TIIO3BOJISIIONIUX BBIPAXATh 3aBUCHUMOCTH MEXAY BEIUYMHAMHU B
pasnmuuHoON ¢dopme: aHATUTHYSCKOM, rpaduyeckoi W cioBecHOW. Ero msyuenwe
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMHUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETH3AIIMH, UCITOIH30BaHUIO aHATIOTHH.

ConepxxarenpHas nuHud «Havana maTeMaTH4ecKOro aHaliv3ay MO3BOJSET
CYIIECTBEHHO PACUIUPUTHh KPYT KaK MaTeMaTHYEeCKUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYIHBIX OOYyYaloNIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH
rpauky  CIOXKHBIX (DYHKIMH, OMpenensTh WX HAWOOJbIINE W HAWMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAN GUTYp U OOBEMBI TEN, HAXOAUTH CKOPOCTU H
YCKOpeHHsl TmporeccoB. JlaHHas coaepkareiabHash JIMHHUS OTKPBHIBACT HOBBIC
BO3MOXHOCTH TIOCTPOCHHS MAaTEMaTUYECKUX MOJeNIed pealbHbIX CHUTYaIlHi,
MO3BOJISIET HAXOJIUTh HAWIYYIIee pPEIIeHHe B MPUKIAAHBIX, B TOM YHCIIC
COIMAIIbHO-DPKOHOMHYECKHX, 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO
aHanM3a CIOCOOCTBYeT pAa3BUTHUIO a0CTPAKTHOTO, (POPMaTbHO-IOTHUECKOTO U
KPEaTUBHOTO MBIIUICHHS, (OPMHPOBAHUIO YMEHHWI pPacloO3HaBaTh MPOSBICHUS
3aKOHOB MaTEMAaTUKH B HayKe, TEXHHKE M HCKyccTBe. OOydaroniuecs: y3HaKT O



BBIJIAIONINXCA DPE3ybTaTax, IMOJIYYCHHBIX B XOJI€ PA3BUTHS MaTEeMaTUKU KakK
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JUHUS «MHOXeCTBa U JIOTHKA» BKIIIOYAET B
ce0si DJIEMEHThl TEOPUU MHOXKECTB U MATEMAaTHYECKON JOTruKu. TeopeTuko-
MHOYXECTBEHHBIC TIPEACTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTEMaTUKH
W TpenjaraloT HamOoJiee yHUBEPCAJIbHBIA S3bIK, OOBEAMHSIONIUA BCE pa3Jeibl
MaTeMaTUKu W €€ MPUIOKEHUN, OHU CBS3BIBAIOT pa3Hble MaTEeMAaTHYECKUE
JUCHUIUIMHBL W UX TMPUJIIOKEHUS B eaumHoe 1enoe. [loaToMy BakHO HaTh
BO3MOXKHOCTH OOydYaromemycss TOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHKHU U UCIOIB30BaTh €ro JUIsl BBIPAKCHHS CBOUX MBICIEH.
JlpyruM BaXHbIM TPU3HAKOM MaTEMAaTHKA KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBaHUW U CIIEIOBAHHE OMNpPEICTEHHBIM
npaBujaM  TOCTPOEHUSI  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MAaTeMaTHYEeCKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHHUS HA OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIUICHHUS.

B yuebHoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIN3ay
MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIC ITPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIENEH peaTbHbIX
CUTYyalluil, HCCIEAOBAHHS JTHX MOJENIeH C TOMOIIbIO ammapara anreopbl H
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHpPETAlMU TMOJYyYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KAJK/IBIM U3 Pa3[ejoB IPOrpaMMBbl, IOCKOJbKY BECh MaTepHal
y4e0HOro Kypca IIHPOKO HCIOJB3yeTCs AJis pelieHus MPUKIagHbIX 3anad. [lpu
pEIICHHH  peallbHbIX  NPAKTUYECKUX  3adad  oOyyarolmuecs  pPa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATh  IPOOJIEMY.
HesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3ajad
OpraHu3yeTcs B Mpoliecce U3yueHus: BCeX TeM yueOHOro Kypca « Anrebpa u Havasna
MaTeMaTU4YEeCKOr0 aHAIU3a».

Ha w3ydenne ydeOHOTO Kypca «Anrebpa ¥ Havala MaTeMaTHYECKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kimacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCTCHUS
Panmonanbhbie uncna. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, TIPOLICHTHI,

OeckoHeuHble nepruoanyeckue apoodu. [Ipumenenue qpodeit U NpoUeHTOB s

peLIeHus NPUKIAIHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIICH 3HAHUU U PEalbHOM KU3HH.

JeuctBurenbHble uncna. PanvoHanbHblE YW UPpalMOHAIBHBIE YHCIA.
ApudmeTndyeckue  onepanuu ¢ JCUCTBUTEIBHBIMU  YHCiIamMu.  Moayib
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubnamkEHHbIC BHIUYKCICHUS, TTpaBUiIa
OKPYTJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BHIUMCICHUM.

Crenenb ¢ 1enbiM Tmoka3arenemM. buHom HeioroHa. Vcnonb3oBanue
noaxoAsmed GopMbl 3aMUcH AEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUIECKUX
3a7a4 ¥ MPEACTaBICHUS JTaHHBIX.

ApudmeTndecknii KOpeHb HATypajbHOW CTETICHU U €T0 CBOMCTBA.

CreneHp C palnMOHAJbHBIM IIOKa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM MMOKA3aTEIEM.

Jlorapudgm uymcna. CpoiictBa jorapudma. [leciTuyHble U HaTypajJbHBIC
Jorapu@mel.

CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YMCJIOBOTO apryMeHTa. APKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxgecTBa ¥ TOXIECTBEHHbIE IMpeoOpa3oBaHUsi. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHHMS M YypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHAIBHBIX YPABHEHUN U
HEPABCHCTB. MHOrO4YIEeHbl OT OJHOW NEpEeMEHHOMW. JlelleHne MHOrowieHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHorousneHsl ¢  LEIbIMHU
kodppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BEIPAKEHUN, COIEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHEHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHbBIX
YPaBHEHHM.

[TpeoGpazoBanne BRIpaKEHUH, COAEPIKAUX JTOTAPHUPMBI.

Jlorapudmudeckue YPAaBHEHUS. OcHOBHbIE METO/IbI peleHus
norapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN. PerieHre TpUroHOMETpUYECKUX YPABHEHU .



Pemienue cucreM JIMHEHHBIX ypaBHEHUU. MaTpuua CHUCTEMBI JHUHEHMHBIX
ypaBHeHUil. Onpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKHA CMBICI H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHMsSI, IPUMEHEHHUE OINPEACIUTENS I PEIICHUS
CUCTEMBbI JIMHEMHBIX YypaBHEHMU. PemieHue mNpUKIagHBIX 3a4ady C IOMOILBIO
CUCTEMbl JIMHEHWHBIX YypaBHeHUW. lccienoBaHue MOCTPOCHHOM MOJEIHA C
MOMOILBIO MaTPULL U ONIpeneTUuTENeH.

[TocTpoeHrne MaTeMaTHYECKUX MOJEJIEN PEATbHOM CUTYalMH C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajad M3 pa3MyHbIX 00JlacTell HayKu M peasibHON
KU3HU.

DYyHKIUH U TPapuKH

OyHKIMA, crnocodbl 3anaHuss ¢GyHKUUU. BzauMmHO oOpaTHble (GYHKUHUU.
Komnosunust ¢ysnkuuii. I'paduk QyHknuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpaduKoB GyHKIHUIA.

OO6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynmu dyHkimm.
[IpoMesxyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIE QyHKIMU. [lepuoanueckue
¢ynkiuu. ITIpomMeXyTKM MOHOTOHHOCTH (QYHKIMU. MakCUMyMbl U MHUHHMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllIee 3Ha4eHUs] QYHKIIMU Ha TIPOMEKYTKE.

JluneitHasi, KBaJapaTU4Has W APOOHO-TMHEHHas (QyHKIMH. DIeMeHTapHOe
UCCJIEIOBAaHUE U MTOCTPOEHUE UX rpauKoOB.

CrenenHas QyHKIMS ¢ HATypalIbHBIM U IIEJIBIM TIOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH CTernmeHH Kak (YHKIUU OOpaTHOM
CTEIEHU C HATYPaJIbHBIM IOKA3aTEIIEM.

IToka3arenbHas u morapudmuyeckass (yHKIUH, UX CBOHMCTBAa W TpadUKH.
Hcnons3oBanue rpadukoB GyHKITUHN I PEIICHUS] YpaBHEHUH.

TpuroHometrpuyeckass OKpPY>KHOCTb, OIPEIEICHUE TPUTOHOMETPHUUECKUX
(GYHKIIMN YHCIIOBOTO apryMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B PEAJbHBIX MPOLECCAX U SBICHUSX.
['paduikm peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOr0 aHAJIN3A

ITocnenoBaTeAbHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YEeCKOM UHAYKIHH. MoHoTOHHBIE " OrpaHUYEHHBIE
MOCJIENOBATENBHOCTHA. VCTOpHsST BO3HMKHOBEHMSI MAaTeMaTHYECKOrOo aHaln3a Kak
aHam3a 0ECKOHEUYHO MAaJIbIX.

ApudmeTtnueckas u reoMeTpuyeckas mporpeccuu. beckoneuno yOwiBaromias
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKOU
MPOTrpeCCU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyia CI0KHBIX
NpoLEeHTOB. Mcnonb30BaHWE MPOrpEecCUH Ui  PEIICHHMs] pPEabHbIX 3a7ad
MIPUKJIAJHOIO Xapakrepa.



HenpepoiBuble (yHKIMM U uUX CcBOWCTBA. ToOuku pa3peiBa. ACHUMOTOTHI
rpadukoB Qynkuuid. CBoicTBa (YHKUMA HENMpepbIBHBIX Ha OTpe3ke. Meroa
MHTEPBAJIOB I pPELICHUs HepaBeHCTB. [IprMeHeHue CBOMCTB HENPEPBIBHBIX
(GyHKUMHN 114 peleHus 3aaay.

[lepBas u Bropast npou3BoHble GyHKIUU. OnpeaeneHue, reoMeTpUIeCKUi 1
(u3nUecKuil CMBICT MPOU3BOJIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  DJIEMEHTAPHBIX  (DYHKIIMIA. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (DYHKIIHIA.

MHosxecTBA ¥ JIOTHKA

MHoKecTBO, Ollepaluy HaJ MHOXKECTBAMM M HMX CBOWCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMmeHeHHE TEOPETUKO-MHOYKECTBEHHOIO — ammapara  Juis
ONMCAaHUA pPEaJbHBIX IIPOLECCOB U SBJICHUM, NPU PELICHUH 3a4ad U3 JIPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCWIbHBIE YPABHECHUS.

11 KJIACC

Yucia v BBIYUCTCHUS

Harypanbubie u nensle yucna. IIpumMeHeHre NpU3HAKOB AEIMMOCTH ILENBIX
gyuces, HauOonpimmii obmuit nenurens (namee — HOJl) u HammeHblee oOiee
kpaTtHoe (naiee — HOK), octatkoB o moay:nto, anroputMa EBkiuaa st pemenus
3a/1a4 B LEbIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpandeckass ¥ TpPUTOHOMETpUYecKas (HOpPMBbI
3aMMCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHe OIlepalud € KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHMCENl Ha KOOPAMHATHOW TIJIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHr U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT ISl pelIeHUs] (PU3NIECKUX U TE€OMETPUUECKUX 3a/1aY.

YpaBHeHUs] U HEPAaBEHCTBA

CucrtemMa U COBOKYIIHOCTh YypaBHEHHWW UM HEPABEHCTB. PaBHOCHIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIECTBUSA. PaBHOCUIIbBHBIE HEPABEHCTBA.

OTbéop  KOpHEHl  TPUTOHOMETPHUUYECKHUX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpuroHoMeTpuIeCKNX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS TOKAa3aTeNbHBIX U  JOTapu(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEW pallMOHANIbHBIX,
HUPPALMOHATBHBIX, TTOKA3aTEIbHBIX U JIOTAPU(DMHUIECKIX YPaBHEHUIA.

VYpaBHEHHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



IIpumeHenne  ypaBHEHMM, CHCTEM U  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCcKuX 3a7ady M 3aJad M3 pa3IMYHbIX OOJacTell HayKH W peaabHOU
KU3HU, UHTEPIPETALUS TIOJYYEHHBIX PE3YyJIbTATOB.

DOyHKUMH U TpaduKu

I'paduk kommoszunuu GyHkuid. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINUU, UX CBOMCTBA U rpadUKH.

['paduueckne Meronbl pemieHHs ypaBHEHUN W HepaBeHCTB. | 'paduueckue
METO/bI PELIECHHUS 33/1a4 C TapaMEeTPaMH.

Hcnonb3oBanue rpadukoB (QYHKIUN s HUCCIENOBAaHUS THPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMUKAIOT MPH PELICHUU 3ajlady U3 APYTHX yueOHBIX
IPEAMETOB U PEATBHOMN KU3HMU.

Havana maTtemaTH4ecKoOro aHajamusa

[IpumeHeHue nMpou3BOAHON K UCCIAEAOBAHUIO (PYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoknenue  HauOONbIIEr0 W HAaWMEHBIIETO  3HAYCHH
HENPEPhIBHON (QYHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKIEHUS HAWIYYIIErO pELICHUS B
OPUKIAOHBIX 3ajladax, Uisl ONpPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3a1aHHOTO (hOPMYJION WK rpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKIM. [IpaBuia HaxoXIeHUs TepBOOOPAZHBIX.

HNuTerpann. ['eomeTpuueckuit CMBICJI MHTErpaa. Brruucnenue
ornpenenéHHOro uurerpana no gopmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpajga g HAXOXKICHHUA IUIOIMIANEN IJIOCKUX (Quryp u
00BbEMOB T€OMETPUUSCKHUX TEII.

[Ipumepbr pemenuii auddepeHINATBHBIX ypaBHEHUNH. MaTeMaThuuecKkoe
MOJIETUPOBAHME PEAJTBbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHITnaTbHbIX
ypaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00yUYarOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHUUCKOTO  OOIIecTBa,  MpeACTaBICHUE 0
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TPaKIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMeHue
B3aUMOJICHICTBOBATh C COIMAJIBLHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpaKAaHCKOW HUJICHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUUCKHX MAaTeMAaTUKOB U POCCUMCKON MaTEeMaTUYECKOUW IITKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTHXKEHMA B JAPYrMX HayKaX, TEXHOJOTHsX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOoCCHUHCKOro Hapoza, chOpMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JOCTIKEHUW HAyKH W JIeATeNbHOCThIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIYIIErO;

4) 3¢TeTHYeCKOro BOCIIMTAHUSI:

ACTETHYECKOE OTHOLIEHHWE K MHPY, BKIIOYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PEIICHUH, PacCyKICHUH, BOCIPHUUMYINBOCTD
K MaTeMaTHYECKUM acCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3HUecKOro BOCMUTAHUS:

chOpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTEMaTHYECKHUE 3HAHUS B
MHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0pPOBBIO (3I0POBOEC INMHUTAHUE, COATTAHCHPOBAHHBIA PEKHM 3aHATHH M
OTIbIXa, peryispHas (Gu3nvecKass aKkTUBHOCTh), (U3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON €SI TENBHOCTBIO;

6) TPY10BOTO BOCTTUTAHMSI:

FOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTU TPYIOIIO0OUsA, HHTEpeC K
paznuuHbiM  cpepam  NpodeCCHOHANIBHOW  AEATETbHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW U e€ MPUIIOKEHUSIMH, YMEHHE COBEpLIATh OCO3HAHHBIA BHIOOP
Oynyuieit mpodeccuu U peaan3oBbIBATh COOCTBEHHBIE )KU3HEHHBIE TLIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHHIO |
caMoO0pa30BaHUIO Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTHUYCCKUX 3a7a4 MaTEMaTHYCCKON HAIPaBICHHOCTH;

7) IKOJIOrHYECKOro BOCIIUTAHHUS:

Cc(OPMHPOBAHHOCTh  JKOJIOTHYECKOH  KYIBTYphl, [MOHMMAaHHE BIIHMSHUSA
COITHATEHO-D)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIbHOM
Cpefibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUCCKUX MPOOIIEM, OPHEHTAIHS
Ha [PUMEHCHHME MaTeMaTHYCCKHUX 3HAHWM IS pelieHHs 3agad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHE IIOCTYIIKOB M OICHKM MX BO3MOYHBIX
HIOCJIEICTBHI JJIs1 OKPYKAIOIICH CPe/Ibl;

8) HeHHOCTH HAYYHOTO MO3HAHWS :

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  DPa3BHTHSA HAayKH W  OOMICCTBEHHOW  MPAaKTHKH, IOHUMAaHHE
MaTeMaTHYECKOW HAyKH Kak c(depbl YelIOBEYECKOW esATEIbHOCTH, JTaloB €&
pasBUTHS W 3HAYMMOCTH JUIS DPAa3BUTHS LUBUIN3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KYJIbTYpOH Kak CPEICTBOM ITO3HAHHS MHUDA,
TOTOBHOCTb OCYIIECTBISATh IPOEKTHYIO M MCCJIEI0BATENBCKYIO JIEATEIHHOCTD
HHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Ba3oBble JJoruuyeckue aelicTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHOIIEHUH MEXKAY MOHATHUSAMHU, (OPMYIHPOBATH
OTIpeJICIICHHs] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKAIUH,
OCHOBaHHUS N1 0000IICHNS U CPAaBHEHUS, KPUTEPUHU TTPOBOJUMOTO aHAJIN3A;

BOCIIpUHMMATh,  (opmMynupoBaTh W  NpeoOpa3oOBbIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATEIbHBIE, €IUHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUI 10 aHAJIOTUY;

POBOJIUTH CAMOCTOSITEILHO JIOKAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMI0, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXK/ICHUS U BHIBOIBI;

BBIOMpATh CIOCOO perieHuss ydyeOHOM 3amauu  (CpaBHHBATh HECKOJBKO
BAPUAHTOB  pEUIeHHUs, BbIOMpaTh Haubolee MOAXONAIMA ¢ y4ETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).



ba3oBble ucciegoBare/ibCKHe 1eiiCTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT NO3HAHUS,
(GopMynHpoBaTh  BOOPOCHI,  (QUKCUpYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (OpPMHUPOBATh TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHUECKOro 00bEeKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAy OOBEKTaMHU, SIBICHUSIMH, MTPOLIECCAMH;

CaMOCTOATENIbHO (OPMYIHPOBATh O0OOIIEHUST U BBIBOABI MO pPE3yJbTaTaM
OpOBENEHHOTO  HAONMIOJIEHUS, HUCCJEJOBaHUS,  OIEHUBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbIJBUTAThH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora c undopmanueii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U I pEUICHUs 3a/1auu;

BbIOMpaATh MH(MOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAIU3UPOBATD,
CUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BUIOB U
¢dbopM npeacTaBiIeHUS;

CTPYKTYpHpPOBaTh MH(QOpPMAIIUIO, MPEACTABIATh €€ B pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATh Tpaduueck;

OLICHUBATh HaJEKHOCTh uH(pOpMaIuu () CaMOCTOSITEBHO
c(hOpPMYITHUPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHUIMHU H
HEeIIMHA OOIICHUS, SICHO, TOYHO, IPaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUs IO XOJY PELICHUS 3aJ1auH,
KOMMEHTHPOBATH MOJTYUYEHHBIN pe3yybTaT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOM TEMBI,
mpoOJIeMBl, pelracMoi 3aayd, BBICKA3bIBATh WJEH, HAIlCJCHHBIE Ha IIOMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXKACHUS C CYXKICHUSMH JPYyTUX YYaCTHUKOB
nyanora, oOHapyXHBaTh Pa3IWYd€ W CXOJCTBO IMO3UIIMI, B KOppEeKTHOU ¢dopme
dbopMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PaKEHUS,

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOCKTA, CAMOCTOSITEILHO BBIOMPATH (GOpMAT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3aJa4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yUETOM HOBOW MH(OPMALIUH.

CaMOKOHTPO0JIb, IMOIHOHATbHBI HHTEJIEKT:

BIaJIeTh  HABBIKAMH  TO3HABATENbHON  pedrekcun Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAICThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJIS Tpolecca W pe3yjbTaTa peleHus
MaTeMaTUYEeCKOW 3a/1a4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPHU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JICSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX,
HaNJCHHBIX ONTMOOK, BBISBICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTaTa IEIH U YCIOBHUSIM, OOBSICHITH IPUYMHBI
JTOCTY)KCHUS WM HEJIOCTIKEHUSI PE3yNIbTATOB JEATEIbHOCTH, HAXOAHUTh OIIHUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHOW W HHIWBUIYATBHOU
paboThl TpUM pemieHWH YYeOHBIX 3a7ad, TNPUHUMATh I[eIh COBMECTHOM
NEeSTENbHOCTH, TUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM pPaOOThI, pacmpeneisiTh
BUIBI paboT, JIOrOBapUBATHCS, OOCYXKIATh TMPOIECC W PE3yibTaT paboTHl,
0000111aTh MHEHHSI HECKOJIBKHUX JIFO/ICH;

y4acTBOBaTh B T'PYIIOBBIX (opMax paboThl (00CyXkAeHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMBI» U HWHbIE), BBINIOJHATH CBOIO 4YacThb pabOThl U
KOOPJMHUPOBATH CBOU JCHCTBUSA C JAPYTMMH 4YJI€HAMH KOMAaH/bI, OIICHUBATHh
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 10 kjacce oOydarOmMiics TMOMYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yNbTAaThl MO0 OTACIBHBIM T€MaM pabouell MporpamMMbl Y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTUYECKOTO aHATN3ay:

Yucsia v BHIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATh MOHATHSAMHU: PAlMOHAIBHOE YHWCIO, OECKOHEUYHas
nepuogudeckass JapoOb, TPOLEHTHI, HPPAIMOHATBHOE YHCIO, MHOXECTBA
pallMOHATBHBIX U IEUCTBUTEIBHBIX YHUCEI, MOJYJIb IEMCTBUTEIBLHOIO YHCIA;

NPUMEHSATh JIpOoOM W TPOLEHTH JUIsl PEIICHHs] NPUKIAAHBIX 3a1ad W3
Pa3IMYHBIX OTPACIC 3HAHUW U PEATbHOU )KU3HU;

MIPUMEHSITH NPUOIMKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTJICHUS, TPUKUIIKY U
OLICHKY pe3yJIbTaTa BhIYUCIICHUII;



CBOOOJHO ONEpPUPOBATH TMOHITHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (DOPMY 3alUCH ACHCTBUTENbHBIX YUCEI JJI PEeIIEHUs
MIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATUEM: apUPMETHUUECKHI KOPEHb HATypaJbHON
CTEIEHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHb C PAIlMOHAIBHBIM IOKa3aTeseM;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: JIOTApU(PM Yucia, AECATUUHBIE U
HaTypajbHbIE JOrapuPMblI;

CBOOOJHO OMNEPUPOBATh MOHATUAMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHUS U YPABHEHUA-CIIE/ICTBHS, PABHOCUIIbHbIE HEPABEHCTBA,

OPUMEHSTh pPa3jMYHbIE METOJAbl PEIICHHUS pPAlMOHAJIBHBIX H JIPOOHO-
palMOHAJbHBIX YpPaBHEHUH, MNPUMEHATh METOJ HWHTEPBAJOB JJISI PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: MHOTOYIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IeNbIMH Ko3(p(dUIMEeHTaMU, KOPHHM MHOTOYJIE€Ha, MPUMEHSThH
JI€JICHUE MHOTOWIEHA Ha MHOI'OYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
IUIs PELICHUS 3a7ad4;

CBOOO/IHO ONEpUPOBATH MOHATUSAMM: CHCTEMAa JIMHEHHBIX YpaBHEHUH,
MaTpulia, ONpPENENNUTENb MaTpUlbl 2 X 2 U €ro TIEeOMETPUYECKHIl CMBICI,
UCMOJIb30BaTh CBOWCTBA ONpeAenuTesss 2 X 2 ais BbIUKCICHHUS €ro 3HAYeHUs,
IPUMEHATh ONPENCIUTENN JUId PELICHWs CHUCTEMBbl JIMHEHMHBIX YpPaBHECHUH,
MOJZEJIMPOBATh PEAIbHBIE CUTYAllMU C IIOMOIIbIO CUCTEMBI JIMHEWHBIX YPABHEHM,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIM C IIOMOIINBI0 MATPHUIl U ONPEIEIUTENEH,
MHTEPIIPETUPOBATD MOJYYCHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOpPHSAMH [JIsi MPeoOpa3zoBaHUs
BBIPAKCHUU;

BBITIOJIHATD MIPEOOPa30BaHUS YUCIOBBIX BBIPAKEHHM, COEPIKALUX CTEICHH C
palMOHAIBHBIM II0KA3aTelIeM;

UCIIOJIb30BATh CBOMCTBaA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBHIPAKEHUM;

CBOOO/IHO ONEpUPOBaTh MOHATUSAMU: HppAIMOHATbHbBIE, MOKa3aTelIbHbIE H
JorapuMUUECKUEe ypaBHEHUS, HAXOJUTh UX PEHICHHS C IOMOIIBIO PAaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI ISl MPEeoOpa30BAHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEpPUPOBATHh IOHATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HeoOXogumble  (OPMyNBl A PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECCKUX YPaBHEHHIA,

MOJIENIUPOBATh pEalbHbIE CHUTyallMM Ha $3bIKE anreOpbl, COCTABIATH
BBIPAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOJIB30BaHUEM anmnapara anreOpsl.

DyHKIUHN U Tpauku:

CBOOO/IHO OTEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl QYHKIUH,
B3aMMHO oOOpaTHble (YHKIMH, KOMIO3UIMSA (QYHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATH dJIEMEHTAapHBIC TPeoOpa3oBaHus rpa@uKOB QYHKIIHIA;

CBOOOJTHO OIEpPUPOBATH MOHSATHUSAMHU: O0JACTH OMNPEACICHUS U MHOXECTBO
3HaYeHUH PYHKIMH, HYyTU QYHKIIUH, TIPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO ONEpUPOBATh TMOHATUSMHU: YETHBIE M HEUYETHBIC (YHKIINH,
nepruoanyecKkue QyHKIUHN, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (YHKIIMH, HauOoOJblllee W HaWMEHbIIee 3HaueHWe (QyHKIUH Ha
IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CTENIEHHas! (QYHKIHUS C HATypajJbHbIM U
[eJIbIM TOKa3aTesieM, Ipa@UK CTENEeHHOW (QYHKIMM C HATypaJbHbIM U LEJIbIM
nokaszaTeneM, rpauk KOpHS n-oil CTENEeHHM KaK (PYHKUHMHU OOpaTHOW CTENEHU C
HaTypaJIbHBIM I10Ka3aTeJeM;

ONepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBagpaTU4Has M JApoOHO-TMHEWHas
(yHKIMHU, BBIMOJIHATH 3JIEMEHTapHOE HCCIEA0BaHUE U TIOCTPOCHUE UX IPaPUKOB;

cBOOO/IHO OIEpUpOBaTh IMOHATUSAMU: IOKa3aTesibHAs W JorapupmMudeckas
GbyHKIMM, WX CBOWCTBA M TpaduKu, MCHONB30BaTh WX T'padUKH I pElICHUS
YpaBHEHHM;

CBOOO/IHO ONEpUPOBATh TMOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesieJIeHue TPUTOHOMETPUUECKUX (DYHKIIMI YHUCIOBOIO apryMeHTa;

UCMOJb30BaTh TIpaduku GYHKOUN )1 MCCIEAOBAaHUS IPOIECCOB U
3aBHCHMOCTEH MpU pEUIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HH, BBIpaXXaTh (pOpMyIaMu 3aBUCUMOCTU MEXKY BETUUMHAMU;

Hayana MaTeMaTH4eCKOI0 aHAIU3A:

CBOOOIHO ONEpUPOBATh MOHATUAMU: apuPMeTHUYECKas M TeoMeTphuecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TMHEHHbBIN U
AKCMOHEHLIUATBHBIA POCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHHE
O KOHCTaHTE;

WCIIONIb30BaTh HPOTPECCUU MAJI PEIICHHs PEANbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO ONEPUPOBATH NOHATUAMU: MOCIEA0BATENBHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE W OTPAaHUYCHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apPOKJICHMS MATEMAaTHYECKOrO aHAJIW3a KaKk aHaJIn3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OMEpUpPOBaTh MOHATUSAMH: HENPEPBhIBHbIE (YHKUUU, TOYKHU
paspsiBa rpaduka GyHKIMU, aCUMIITOTHI I'paduka QpyHKINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKILHMS, HENpepbhiBHAs Ha OTPE3KE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH JJIs pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpa@uky QyHKINY;

BBIUUCISATh MPOU3BOJIHBIE CYMMBbI, MPOU3BEICHUS, YACTHOIO U KOMIO3UIIUU
IBYX GYHKUUN, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUH W (U3MYECKUH CMBICI MNPOU3BOJHON st
peuieHus 3aaay.

MHo:xecTBA ¥ JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  MOHATUSMHU:  MHOXECTBO, ONEpaludu  Hajl
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl OMUCaHUs peallbHbIX
IPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]a4 U3 IPYTUX YUCOHBIX MPEIMETOB,;

CBOOOJTHO OIEpPUPOBATH TMOHATHAMU: OIpEeSieHue, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTUYECKOro 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOyyaroumuiicss TOJYYHUT CIEIYIOLIUE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM palouell MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Hayalla MaTeMaTUYECKOTO aHAITU3ay:

Yucsia v BHIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSAMHU: HATypallbHOE U 1EJ0€  YHUCIIO,
MHOECTBAa HATYpPaJIbHBIX M LEJbIX YHCEN, UCIOIb30BATH MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4MCen sl pelieHus 3a/1ad, IpUMEHSTh
anroput™ EBKinaa;

CcBOOO/IHO OIEpUpOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3aIllUChIBATh
HaTypaJIbHbIE YMCIIA B PA3JIMYHBIX MIO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO ONEpUPOBATh MOHATHUSAMHU: KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIIJIEKCHBIX YHUCEJ, MPEJACTaBIATh KOMIUIEKCHBIE YMCIAa B aireOpaudyeckol H
TPUTOHOMETPUYECKON (opMe, BHIOIHATH apUPMETHUECKUE ONEpaluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN TJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HPPAIMOHAIBbHBIC, IMOKa3aTelbHbIC WU
norapumMuyeckre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  [OMOUIBIO
PaBHOCHUJIBHBIX IEPEXO0B;

OCYHIECTBIIAITh OTOOp KOpPHEH TMpU PEHICHUHU TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
MPUMEHSITh  HEOOXOAUMble  (POPMYJIbI  JJIsi  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEeIbHBIX U
JorapuMUYECKrX YypaBHEHUN U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaloOHAIIbHBIE, MoKa3aTeNbHBIC,
norapumMuyeckue U  TPUTOHOMETPUYUECKHE YpPaBHEHUST U  HEPABCHCTBA,
coaepKale MOJYJIM U MapameTphI;

MPUMEHATH TpadruecKrue METOIbI JIJIsl PEIICHUs] YPaBHCHU 1 HEPAaBEHCTB, a
TaKXe 3a7a4 ¢ nmapameTpamu;

MOJCIMPOBATh pEaIbHbIC CHUTYallUM Ha S3bIKE aireOphl, COCTaBIISATH
BBIPAXKCHMS, YPAaBHEHUs, HEPABEHCTBA M HUX CHUCTEMBI [0 YCIOBHUIO 3a/1a4H,
UCCJIEJIOBAaTh TIOCTPOCHHBIE MOJEIM C UCIIOJB30BaHUEM allmapara ajire0phl,
UHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT.

DOyHKUNH U rpapuKku:

CTPOUTHh TpadUKd KOMIO3UIUK (PYHKIUM C TOMOIIBI0 3JIEMEHTapPHOIO
UCCJICIOBAHUS ¥ CBOMCTB KOMITO3UIIMH ABYX (DyHKIIHI;

CTPOUTH TEOMETpPHYECKHEe 00pa3bl ypaBHEHHWH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OIEpUPOBATh IMOHATUAMHU: TpaQUKH TPUTOHOMETPHUUECCKUX
dynKmi;

NPUMEHATh (PYHKIIMHM JJI1 MOJCSIUPOBAHUS W MCCICAOBAHUS PEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHaJm3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCAeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJbIlIEe U HAMMEHbIIIEE 3HAYCHUS (PYHKIIMU HEMPEPHIBHOW Ha
OTPE3KE;

MCMOJIb30BaTh IPOU3BOJHYIO JUISI HAXOXJCHUS HAWJIy4ylIero pPeIICHUus B
NPUKJIAIHBIX, B TOM 4YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3ajadax, JIs
OmpeAeCHUs CKOPOCTH M YCKOPEHHsS TIpoliecca, 3aJaHHOro (Gopmylon WiIu
rpaguKoMm;



CBOOOJHO  ONEpPUPOBATH MOHATUSAMU: IEpBOOOpa3Has, ONpPeaeIEHHBIMI
UMHTErpaj, HaXOAWTh MEPBOOOpa3HbIE 3JIEMEHTAapHbIX (YHKUMHA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh TUIOLAAN MIOCKUX (UTYyp U 0OOBEMBI TENl C MOMOILBIO HHTETpaa;

UMEThH MPEJICTABIECHUE O MATEMATUYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs AU(dhepeHIuanbHbIX YpaBHEHUM;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJE COLMAIBHO-DKOHOMUYECKOTO MU
(u3nyeckoro xapakrepa, CpeICTBAMU MaTEMATUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3iesioB U TeM (uugposbie)
n/n NMporpamMMbI Bcero Kowrpoaeusie | - Ipakrireciue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypebI
MHO%eCcTBO JEeUCTBUTENbHBIX YUCET.
1 MHuorowieHsl. PanmoHalibHble ypaBHEHUS U 94 1
HepaBeHCcTBa. CUCTEMBI TMHEWHBIX
YpaBHEHUU
2 Oynknun u rpaduku. CrenenHas QyHKuus c 12 1
LEJIBIM ITOKa3aTeseM
3 ApudmeTnyeckuii KOpeHb N-0i CTETCHHU. 15 1
WppannoHanbHble ypaBHEHUS
4 [TokazatenpHas ¢ynakius. [lokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapupmudeckas GyHKITUA. 18 1
JlorapudmMudeckre ypaBHCHHUS
5 TpuroHomerpuueckrue BBIPAKEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepriBable Gpynkuuu. IIponsBonnas 20 1
9 [ToBTOpEeHuE, 00001ICHHE, CUCTEMATH3AIUS 5 5
3HaAHUU
OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHMe pa3aesioB U TeEM (uugposbie)
n/n NporpaMmMsbl Bcero Kontporbsre Mpaxririeckue oOpa3oBaTesbHbIE
padoThI padoThI pecypes:
1 UccnenoBanne GyHKIUH C TOMOIIBIO 99 1
MPOU3BOIHON
2 [TepBooOpa3Has u uHTETpa 12 1
3 I'paduku TpUroHOMETpHUECKUX (DYHKITHIA. 14 1
TpuroHomeTpuuecKrue HEPaBEHCTBA
4 WppatnroHaabHbIe, OKa3aTeIbHbIC U 94 1
norapu(MUYEeCKrue HEPABECHCTBA
Komrmnekcusle umncna 10
HarypanbeHbie 1 11ebie yncia 10 1
CucteMbl panMOHAIBHBIX, UPPALIHOHATBHBIX
7 MOKA3aTEeIbHBIX M JIOTapU(PMUICCKAX 12 1
YpaBHEHUU
8 3ajaun ¢ mapaMeTpaMu 16 1
9 [ToBTOpenue, 00o0IIeHNE, CHCTEMATHU3AIUS 16 5
3HaHUI
OBLIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 136 10 0







IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo yacoB J1eKTPOHHBbIE
N Tema ypoxka KounTtposbHbie IIpakTn4yeckue Jara uHpposkIe
n/n Bcero H3ydeHUsi | oOpa3oBaTebHbIE
padoThI padoThI pecypebI
1 MHOXeCTBO, Omnepanuu HajJ MHOKECTBAMHU 1
U UX CBOHCTBA
2 Juarpammsr Diinepa-Benna 1
3 [IpumeHeHne TeopeTHKO-MHOKECTBEHHOT O 1
ammapara i penieHus 3a1a4d
Parmonaneable uncna. OOBIKHOBEHHBIE U
4 NECATHUYHBIC TPOOH, MPOICHTHI, 1
OECKOHEYHBIE TIEPUOTUICCKUE POOH
Parmonaneupie uncna. OOBIKHOBEHHBIE U
5 NECATHYHEIE APOOH, IIPOLEHTEL, 1
OECKOHEYHBIC TIEPUOAMYECKUE IPOOH
5 [Ipumenenue npobeit U MPOICHTOB IS 1
pelIeHus NPUKIaAHBIX 3324
7 [Tpumenenue apobel U MPOLEHTOB IS 1
pelIeHus NPUKIaAHBIX 3324
3 HelictBuTenbHble Uncia. PalnroHanbHbIE U 1
UppalnoHaIbHBIC YHCIIa
9 Apupmernyeckue onepanum ¢ 1
JeHCTBUTEIbHBIMU YHCIIAMH
10 Moaynb AeCTBUTEIBHOTO YU CIIa U €T0 1

CBOMCTBA




11

[IpubnmxEHHbIE BBIYUCIICHUS, TPaBUIIA
OKDPYTJIEHHUS, IPUKHJIKA U OLIEHKA

pe3yiabTaTa BeIYMCICHUN

12

OcCHOBHEIE MCTOAbI PCIICHUS LICJIBIX U
JIpOOHO-paIOHATBHBIX YPABHEHUN 1
HEPABEHCTB

13

OCHOBHBIE METOAbI PCHICHUA LECJIbIX U
IpOOHO-pallMOHATBHBIX YPABHEHUN U
HEPABEHCTB

14

OCHOBHEBIE METOAbI PCHICHUA LECIbIX U
IpOOHO-pallMOHATBHBIX YPAaBHEHUN U
HEPABEHCTB

15

MHOro4seHsl OT OJHOW NEPEMEHHOM.
Jlenenne MHOTOWICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHOrowIeHbI ¢ IeIbIMU K03 PUIeHTaMu.
Teopema Buera

17

Pemenune cucreM NTMHEWHBIX YpaBHEHUH

18

Pemenue cucreM NTMHEWHBIX YpaBHEHUH

19

Marpuiia cUCTEMBI JTUHEWHBIX YpaBHEHUH.
OnpeaenuTtens MaTPUIBL 2X2, ero
reOMEeTPUYECKUN CMBICI U CBONCTBA;
BBIYMCIIEHUE €0 3HaYEHUS

20

OnpenenuTenb MaTPHILLI 2X2, €T0
rE€OMETPUYECCKHIA CMBICI H CBOICTBA;
BBIYUCIIEHHE €r0 3HAYEHUS

21

[IpuMeHeHne onpenenuTens Jis pereHus
CHUCTEMBI JUHENHBIX YPABHEHUH




22

Pemenue NPUKIAJHBIX 3a1a4 C IOMOIIbBIO

CHUCTEMBI JIMHEHHBIX ypaBHEHUM

23

Pemenue NPpUKIAJHBIX 3a/1a4 C TIOMOIIBIO

CUCTEMBI JTUHEUHBIX YpaBHEHUN

24

KontponbHas pabora: "PanuonanbHele
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JINHENHBIX YpaBHEHUN"

25

OyHKIUA, CIOCOObI 3a1aHUs PYHKIIUH.
B3aumuo obparusie ¢pynkuun. Komnozunus

byHKIMHA

26

I'padpuk Gpynkumu. dnemeHnTapHbie
npeoOpazoBaHusi rpauKoB QYHKIIUI

27

OO6nacTh onpeaeeHus 1 MHOXKECTBO
3HaueHni QyHknuu. Hymm Gyakmnmm.
[TpoMexyTKH 3HaK ITOCTOSTHCTBA

28

UETHble 1 HEUETHBIC PYHKITUU.
[Tepuognueckue dyaknuu. [Ipomexyrku
MOHOTOHHOCTHU (YHKIIUU

29

MakcuMyMBbl U MUHEMYMBI (DYHKITUH.
Haubonbiee 1 HanmMeHbIIee 3HAYCHHE
(GYHKIHH HA TIPOMEKYTKE

30

JluHelHas, KBaapaTudHas U JpoOHO-
nuHelHHas QyHKIUH

31

DneMeHTapHOe Ucclel0BaHue U
MOCTPOCHUE TPAPHUKOB ITHX (QYHKIUN

32

DneMeHTapHOe UCCIEe0BaHUE U
MOCTpoeHue TpauKoB 3TUX PYHKUIUN

33

Crenensb ¢ O CJIBIM ITOKA3aTCIICM. bunom




Hrrotona

Cremnenpb ¢ OCJIBIM ITOKA3aTCICM. Bbunom

34
Hprorona
CreneHHast QyHKIHUS ¢ HATYpalIbHBIM U

35 LEJILIM IToKa3aTeineM. E€ cBolicTBa u
rpaduk

36 Kontponbshas pabora: "CreneHHas
¢ynkuus. E€ cBoiicTBa u rpagux"

37 Apudpmernyecknil KOpeHb HaTypaTbHON
CTENIEHU U €T0 CBOMCTBA

38 Apupmernuecknil KOpeHb HaTypaTbHOMN
CTEIIEHU U €ro CBOWCTBA

39 [Ipeobpa3zoBaHuUs YHCIOBBIX BRIPAKEHUH,
COZEPKAMMUX CTEIIEHN U KOPHU

40 [IpeoOpa3zoBaHus YHCIOBBIX BBIPAKCHUH,
COIEPIKAMUX CTEIIEHN U KOPHHU

a1 [IpeoOpa3zoBaHus YHCIOBBIX BEIPAKEHUH,
COZEPKAMX CTEIIEHN U KOPHHU
WppannonansHble ypaBHeHUs. OCHOBHbIE

42 METOJbI PELICHUS HPPALUOHAIBHBIX
YpaBHEHUU
WppanuonansHblie ypaBHeHUs1. OCHOBHbIE

43 METOAbI PELICHUS HPPALMOHAIBHBIX
YpaBHEHUH
Wppauuonansuble ypaBHeHUs. OCHOBHBIE

44 METOABI PELICHUS] UPPALMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IIEPEXOMBI B PEIIECHUU




HppaLMOHAJIBHBIX YPaBHEHUI

PaBHOCWIIBHBIE TIEPEXOABI B PELIEHUU

40 HMppalMoOHaIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH
HppalMoHaIbHbIX YPaBHEHU N

48 PaBHOCHIIBHBIE TIEpEXO/Abl B PEIICHUH
HMppanMoOHaAIbHBIX YPaBHCHUN
CaoiicTBa 1 rpaduK KOpHS N-Oi CTENEHU

49 Kak GyHKIuH 0OpaTHOW CTETEeHU C
HaTypaJbHBIM I10KA3aTeIEM
CaoiicTBa 1 rpad)uK KOpHS N-0i CTENEHH

50 KakK GyHKIIUHU OOpAaTHON CTETEHH C
HaTypaJbHBIM [1OKA3aTEIEM
Kontponshas pabora: "CBoiicTBa u rpadux

51 KOpHs N-oii cTenenu. MppanuoHanbHbie
ypaBHEHUSA"

59 CreneHsp ¢ pallMoOHaIbHBIM [10KA3aTENEM U
€€ CBOWCTBA

53 CreneHp ¢ pallMOHAJIBHBIM OKa3aTeIeM U
€€ CBONCTBa

54 CreneHp ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBONCTBa

55 [Toka3aTenbHas QyHKIUS, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadpuka GyHKIUH 15
pelieHus ypaBHEHU I

57 Ucnonp3zoBanue rpaduka GyHKIUH IS

pelIeHns ypaBHeHU I




ITokazarenbHbie ypaBHeHUs. OCHOBHBIE

58 METO/Ibl PEIIECHUS MTOKa3aTEIbHbBIX 1
ypaBHEHU I
oKazaTenbHble ypaBHEHUS. OCHOBHBIC
I1 O
METO/IbI PEIIeHHs TTOKa3aTeIbHBIX
59 1
ypaBHEHU I
oKazarenbHbIe ypaBHeHHs. OCHOBHBIC
I1 O
60 METO/IbI PEIIEHUS MOKA3aTENbHBIX 1
ypaBHEHU I
61 Kontponbshas pabora: "TlokazarensHas 1
kiusi. [lokazarenbHble ypaBHEHUS "
YHKIL P
62 Jlorapudm uuncna. CoiicTBa norapudma 1
63 Jlorapudwm uuncna. CBoiicTBa norapudma 1
64 Jlorapudwm gncna. CoiicTBa morapupma 1
ATUYHBIE U HAT BbHBIE JIOrapu(MbI
65 ec e aTypaJbHBIE JIOTa 1
STUYHBIE U HAT BbHBIE JIOrapu(mbl
66 ec e aTypaJbHBIE JIOTa 1
67 [IpeoOpa3zoBanue BBIpaKCHHHA, COIACPKAIIAX 1
sorapuMbl
68 [IpeoOpa3zoBanue BBIpaKCHHHA, COIACPKAIIAX 1
sorapuMbl
69 [IpeoOpazoBanue BBIpaXKEHUH, COAEPIKAILIIX 1
sorapuMbl
70 Jlorapupmudeckast GpyHKIus, e€ CBOWCTBA U 1
rpaduk
71 Jlorapupmudeckast GpyHkius, e€ CBOWCTBA U 1
rpaduk
79 Ucnonp3zoBanue rpaduka GyHKIUH IS 1

pelIeHns ypaBHeHU I




Ucnonws3zoBanue rpaduxa GpyHKIuu ams

& pelleHus ypaBHEHU !
Jlorapudmuyeckue ypaBHeHUsi. OCHOBHbBIE

74 METO/BbI peIIeHUs JTorapu(pMUUECKUX
ypaBHEHU I
Jlorapudmudeckue ypaBHeHUs1. OCHOBHbBIE

75 METO/IbI PEIICHUS JTOrapru(PpMUIECKUX
ypaBHEHU I
Jlorapudmuyeckue ypaBHeHus. OCHOBHBIC

76 METO/bI PeIIeHHs JIOrapUPMUIECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/bI B pPEIICHUH
norapu(pMHUUECKUX YpaBHEHHUI

78 PaBHOCHIIBHBIE TTEPEXO/bI B pPEIICHUH
norapu(pMUUECKUX YpaBHEHHUI

79 Kontponbsnas pabora: "Jlorapudpmudeckas
¢byakus. Jlorapudmuyueckue ypaBHeHH"

80 CuHyc, KOCHHYC, TAaHT€HC U KOTaHTEHC
YHCJIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAaHT€HC U KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCJIOBOI'0 apTyMEHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84

oIpesielieHre TPUTOHOMETPUYECKUX
(YHKIUH YUCITOBOT 0 apryMeHTa




Tpuronomerpuieckas OKpyKHOCTb,

85 OTIPEJICIICHUE TPUTOHOMETPHUUICCKUX 1
(GyHKIMH 9MCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI 1

90 IIpeoOpazoBaHue TPUTOHOMETPHUUECKUX 1
BBIPAXKECHUHI

91 IIpeoOpazoBanme TPUTOHOMETPHUIECKUX 1
BBIPAXKECHUN

92 IIpeoOpazoBanme TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUMN

93 [IpeoOpazoBanme TPUTOHOMETPHUIECKUX 1
BBIPAKEHUMU

94 Pemienre TpUrOHOMETPUUECKUX YPaBHEHUI 1

95 Pemenne TpUrOHOMETPUYECKHX YpaBHEHUI 1

96 Pemenne TpUrOHOMETPUYECKHX YpaBHEHUI 1

97 Pemenne TpUroHOMETPUYECKUX YpaBHEHHIA 1

98 Pemenne TpUroHOMETPUYECKUX YpaBHEHHIA 1

99 Pemenne TpUroHOMETPUYECKUX YpaBHEHHIA 1

100 Pemenne TpUroHOMETPUYECKUX YpaBHEHHIA 1
KontponbHas pabora:

101 "TpUTrOHOMETPUYECKHE BBIPAKEHUS U 1
TPUTOHOMETPHYECKUE YpaBHEHUs"

102 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHuUs 1

nocJIeqoBaTeNbHOCTEN. MeTox




MaTeMaTUYeCKOW WHAYKIIUU

MOHOTOHHEBIE U OIrpaHUYCHHBIC

103 nocienoBaTeNibHOCTH. VicTopust aHanmsa
OECKOHEYHO MaJIbIX

104 Apudmernueckas nmporpeccus

105 I'eomeTrpudeckas mporpeccus

106 beckoHeuHo yObIBaroIias reoMeTpudeckas
nporpeccus

107 CymMa OecKOHEYHO YyOBIBaromIeH
r€OMETPUUYECKON MPOTrpeccun

108 JIMHENHBIN U SKCITOHEHIIUAIBHBIN POCT.
Yucno e. opMyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN 1 SKCITOHEHIIUAIBHBIN POCT.
Yucno e. opMyna CIOXKHBIX TPOLIEHTOB

110 Vcnonb30BaHue MPOrPecCHy Ui PEIICHHS
peanbHbBIX 3a/1a4 MPUKIAJAHOTO XapaKTepa

111 KontponbsHas pabora:
"[MocnenoBareabHOCTH U TIporpeccun’

112 HemnpepriBHBIC DYyHKIIMHM 1 UX CBOICTBA

113 Touka pa3pbiBa. ACUMNOTOTHI TPa@UKOB
GbyHKIUHA

114 CaoiicTBa (pyHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (pyHKIIMI HETPEPBIBHBIX Ha
OTpe3Ke

116 MeToa MHTEPBAIOB JJIsl PEIICHHUS

HCPAaBCHCTB




MCTOI[ HWHTCPBAJIOB 1JIA pCIICHUA

117
HEpPaBEHCTB

118 Mertox UHTEpBAJIOB AJIS PEIIEHUS
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMH 1715 pelIeHus 3a71ad

120 IIpumeHeHne CBOMCTB HEMPEPBIBHBIX
GyHKUIMH 1715 pelIeHus 3a71ad

121 IlepBas u BTOpast MpoU3BOAHbIE (PYHKIIMH

122 Ornpeznenenre, reOMETPUIECKUNA CMBICT
MIPOU3BOIHON

123 Onpenenenne, GU3NIECKAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHeHHE KacaTeabHOH K rpaduxy
byHKIIUH

195 VYpaBHeHHE KacaTeabHOH K rpaduxy
byHKIIUH

126 [Tpon3BoaHbBIE JEMEHTAPHBIX (HYHKITHI

127 [TponsBoaHbBIE JEMEHTAPHBIX (HYHKITHI

128 [Tpou3BogHAast CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIUHU () YHKIIHI

129 [Tpou3BogHAast CyMMBI, IPOM3BEACHUS,
YaCTHOTO U KOMITO3UIUHU () YHKIIHI

130 [Tpou3BoaHAas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIUHU () YHKIIHI

131 Kontponehas pabora: "I[IpousBonnas"

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIUS




3HaHui: "YpapHeHus"
133 [ToBTOpeHue, 0600meHNe, CUCTEMATHU3ALIUS 1
3HaHui: "OyHKuun"
134 Hrorosas koHTpoabHas paboTa 1
135 HroroBas koHTpoabHas paboTa 1 1
136 [ToBTOpenue, 0600mEeHne, CUCTEMATH3AIIHS 1
3HAaHUH
OBHIEE KOJIMYECTBO YACOB I10 136 10

[MTPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosinuecTBO 4acoB

Bcero

KonTpoibHble
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUst

JIeKTPOHHBIE
nudgposbie
oOpa3oBaTesbHbIE

pecypchbl

IIpumeHneHne Mpou3BOAHON K
MccleIoBaHUI0 P YHKIIUN HA
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMmeneHne MpONU3BOAHOMN K
rccienoBaHuo GyHKIUN HA
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeneHne TpOU3BOJHON K
rccieToBaHuio0 G yHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeneHne nponu3BOAHON K
HCCIIeIOBaHUIO0 PYHKIIMH Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

IIpumeneHne TpoOU3BOJHON K
ucciaeaoBaHuio GyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpumeneHne npou3BOAHON K
ucciaeaoBaHuio GyHKIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

HaXO)KI[eHI/IC HanOOJBIIETO U

HanMCHbIICTIO 3HAYCHUA HCHpCprBHOﬁ

(yHKIIMU Ha OTpe3Ke

HaXO)K,ZLCHI/Ie HauOONBIIIEr0 U




HaWMEHbILIETO0 3HAUYEHUsI HENPEPbIBHON

(GyHKIIMU HA OTpe3Ke

Haxoxnenue HanOoNbIIETO U
HauMEHBIIIETO 3HAYCHHsI HEeTPEPHIBHOM

(GyHKLIMM Ha OTpe3Ke

10

Haxoxnenvue HanOONbIIETO U
HauMEHBIIIETO 3HAYCHHSI HETIPEPHIBHON

(GyHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHHSI HETIPEPHIBHON
(GbyHKIMM Ha OTpe3Ke

12

Haxoxnenue HanOOIBIIETO U
HauMEHBIIIETO 3HAYCHHSI HETIPEPHIBHON
(GYHKIIMH Ha OTPE3Ke

13

[IpumeneHne TpOU3BOIHON I
HaxXOXKJIEHUs HAWIydllero peuieHus B
MPUKIAJHBIX 3aa4ax

14

IIpumeHeHre MPOU3BOAHON IS
HaxXO)KJI€HUsl HAWIy4dllero peuieHus B
MPUKIAIHBIX 3aJadax

15

IIpumeHeHne MPOU3BOAHON IS
Ompe/eICHUs CKOPOCTH U YCKOPECHUS
mporiecca, 3aaHHOro (GOpMYJIOH HITH
rpadukom

16

ITpumeHeHne MPOU3BOAHON ISt
ompe/eNICHUs CKOPOCTH U YyCKOPECHUS
npoiiecca, 3aJaHHOro GOpMYIIOH HITH
rpadpukom




17

Kommoznmus pyHKImiA

18 Komnosunus ¢pynkumii

19 Kommnozunust GyHkumii

20 I'eomerpuyeckue o0pa3bl ypaBHEHHH Ha
KOOPJIMHATHOMN MJIOCKOCTH

21 I'eomerpudeckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON MIIOCKOCTH

29 KonTponshas pabota: "HccnenoBanue
(GyHKIMHE ¢ TOMOIIBIO TPOU3BOIHOM"

23 IlepBooOpa3zHasi, OCHOBHOE CBOMCTBO
nepBooOpa3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (DYHKIIUH.
[IpaBuna HaXOXIEHUS TEPBOOOPAZHBIX

95 [TepBooOpa3HbIe AIeMEHTAPHBIX (QYHKITHH.
[IpaBuna HaXOXIEHUS TEPBOOOPAZHBIX

26 HaTerpan. I'eoMeTpuyecKuil CMBICIT
WHTEerpasa

97 Brrancnenune onpenenéHHOro WHTErpaia
o ¢popmyiie Herorona-Jleitoauma

28 Brruucnienue onpeaenéHHOro MHTErpaia
o ¢popmyiie Herorona-Jleiiouuma

29 [Ipumenenne wHTErpaga Jas HaXOXKICHHS
nJomaaei miockux Guryp

30 [MpumeHeHne wHTErpana Jias HaXOXKICHHS
00BEMOB reOMETPHUECKUX Tell

31 [Tpumeps! pemenuit qud pepeHnnanTbHbIX

ypaBHEHUH




[Ipumepsl pemenuit Aud GepeHunanbHbIX

32 .
ypaBHEHUI
Maremarrnueckoe MOAETUPOBaHUE

33 peaNIbHBIX MPOIECCOB C MOMOIIBIO
g depeHnaIbHbIX ypaBHEHUH

34 Kontponenas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckre (GyHKIUHU, HX
CBOICTBa U rpaguku

36 TpuronomeTpuueckue QyHKIUU, UX
CBOICTBa U rpauKu

37 Tpuronomerpuueckue (QyHKIUHU, HX
CBOHCTBA U rpadUKu

38 Tpuronomerpuueckue (QyHKIUHU, HX
CBOHCTBA U rpadUKu

39 Tpuronomerpuueckue GyHKIUHU, UX
cBoOlcTBa U rpaduku
OT60p KOpHEW TPUTOHOMETPHUICCKHX

40 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTU
OTOOp KOpHEH TPUTOHOMETPUUYECKUX

41 ypaBHEHHUH C TOMOIIBIO
TPUTOHOMETPHUUECKOW OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPUUECKUX

42 ypaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUECKOH OKPYKHOCTH

43 OT60p KOpHEW TPUTOHOMETPUUECKHUX

YPaBHEHHUH C TOMOIIBIO




TPUTOHOMETPUUECKONH OKPYKHOCTH

Pemenne TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Pemienue TpUroHOMeTpHUECKHX
HEPaBEHCTB

16 Pemienne TpuroHoMeTpuyeCcKUx
HEPaBEHCTB

47 Pemienne TpuroHoMeTpuyecKux
HEPaBEHCTB
Kontponbnas pabdota: "I'paduxu

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuueckrne HepaBeHCTBA"

49 OCHOBHBIE METO/bl PELICHHS
MI0KA3aTEJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/bl PELIECHHS
[I0KA3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/bl PELICHHS
[I0Ka3aTEJIbHBIX HEPABEHCTB

59 OCHOBHbIE METO/IbI PEIIEHUS
[I0Ka3aTEIbHBIX HEPABEHCTB

53 OcHOBHbBIE METO/IbI PEIIEHUS
Jorapu(pMUUYECKUX HEPaBEHCTB

54 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIIEHUS
norapu(pMHUUYECKUX HEPAaBEHCTB

56 OCHOBHBIE METO/IbI PEILIECHHUS

JIOFapI/I(l)MI/I‘-ICCKI/IX HCPABCHCTB




OcCHOBHEIC MCTOJAbI PCIICHUA

> UppaIMOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIICHHUS
UppaIMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHHUS
UppaIMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHUS
UppaIMOHATIbHBIX HEPABCHCTB
61 I'padurueckrie METOIBI pEIICHHS
UPpALMOHAIBHBIX YPaBHECHUM
62 I'padurueckrie METOIBI pEIICHHSI
UPpALMOHATIBHBIX YPaBHECHUM
63 I'paduueckue meTobl penieHus
MMOKA3aTeIbHbIX YPaBHEHU I
64 I'padrueckre METOBI peIICHHS
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckrie METOABI pelICHHS
norapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue meTobl penieHus
JOrapu(MUYECKUX HEPABEHCTB
67 I'paduueckrie METOBI pelICHHS
JIOrapu(MUYECKUX HEPABEHCTB
I'paduueckue MeTonbI pemIeHUs
68 MOKa3aTeJIbHBIX U JIOTapU(PMUICCKUX
YpaBHEHUH
I'paduueckue MeTonbI pemIeHus
69 MOKA3aTEeNbHBIX U JOrapu(pMUIECKUX

ypaBHEHUH




70

I'padmyeckue METOIBI pelICHUS
MMOKA3aTeNIbHBIX U JIOTapU(QMHUUCCKHIX

HEPABEHCTB

71

I'padmyeckre MeToabl pemeHus
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEpPaBEHCTB

72

Kontponbshas pabora: "HppanuoHaibHsle,
MOKa3aTeJIbHbIE U JorapuMuIecKue

HepaseHcTBa"

73

Kommnekcusle uncna. Anredpanyeckast u
TpUTOHOMETpHUYecKas (OPMBI 3aIIUCH

KOMIIJICKCHOT'O YHKcCJia

74

Kommuiekcuple uncia. AnreOpandyeckas u
TpUTOHOMETpHYEcKas (POPMBI 3aIIUCH
KOMIIJIEKCHOTO YHCia

75

Apudmernueckre onepamnum ¢
KOMIUICKCHBIMH YW CIIAMU

76

ApudmeTnyeckue onepannu ¢
KOMIUICKCHBIMH YU CIIAMU

7l

I/I306pa}K6HI/Ie KOMIIJICKCHBIX 4YHCCJI Ha
KOOpHHHaTHOﬁ IJIOCKOCTH

78

I/I306pa}K6HI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oli crenenu
13 KOMILJIEKCHOI'O YKclia

80

®opmyna Myaspa. Kopuu n-oii ctenenun
W3 KOMIIJIEKCHOT' O YHcJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX 4YHUCCII OJIA




peteHuss GU3NIECKUX U TEOMETPUUICCKUX

3a1ay

82 KontponbsHas pabora: "KommiiekcHble
yucaa"

83 HatypanbHble u nemnsle yucia

84 HarypanbHble n nensie uncnia

85 [IpumeHeHne NpU3HAKOB AETMMOCTH
LEJIBIX YHCEeT

86 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YHNCEeT

87 [IpumeHeHne NpU3HAKOB AETUMOCTH
mensrx yucen: HOJl m HOK

88 IIpuMeHeHne NpU3HAKOB AETMMOCTH
mensrx gucen: HOJl m HOK

89 IIpuMeHeHne NpU3HAKOB AETMMOCTH
LEJIBIX YACEII: OCTATKU 110 MOAYJIIIO

90 IIpuMeHeHne NpU3HAKOB AETMMOCTH
LEJIBIX YACEII: OCTATKU 110 MOAYIIIO
IIpuMeHeHne NpU3HAKOB AETMMOCTH

91 LeJIBbIX YUCel: alropuT™ EBknnaa nis
pelieHus 3a4a4 B LEeJIbIX YA CIIax

92 KonTposnbHas pabora: "Teopus memnbix
yucen"
Cucrema ¥ COBOKYITHOCTb YpPaBHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-
CJIEJICTBUS

94 CucrteMa U COBOKYITHOCTb YPaBHEHHIA.

PaBHOCHUIBHBIC CUCTEMBI U CUCTEMBI-




CIEICTBUS

OcHOBHEIC METOJbI PCHICHHUA CUCTEM U

95

COBOKYITHOCTEH pallMOHAJIBHBIX YPABHEHUU

OCHOBHBIE METOMBI PEUICHHS CUCTEM H
96 COBOKYITHOCTEH HppaliiOHAIbHBIX
ypaBHEHU I

OcCHOBHEIE MCTO/bI pCUICHUA CUCTEM U
97 COBOKYITHOCTEM MOKa3aTeIbHBIX
ypaBHEHU I

OcCHOBHEIE MCTOJbI PECIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapru(pMUICCKUX
YpaBHEHUU

OCHOBHBIC METO/IbI PEUICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapru(pMUIECKUX

YpaBHEHUU

IIpuMmeHeHNE CUCTEM K PEICHUTO
MaTeMaTUYECKUX 3a/1ad U 3aj1ay u3

101 Pa3ITUYHBIX 00J1acTel HAYKH U PealbHOU
KU3HU, UHTEPIpPETaLKsl OJIYYEHHBIX
pe3yJbTaToB

[TpuMeHEeHHE CUCTEM K PEIICHH IO
MaTeMaTHYECKHX 3aJa4 U 3a]a4 U3

102 pa3IMYHBIX 00JIaCTeH HAYKU U PeaibHOMN
KU3HH, UHTEPIPETALHS TTOTYISeHHBIX

pe3yabTaToB




[IpumeHeHne HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3

103 pa3IUYHBIX 00JacTel HAyKH U pealbHOU
KU3HH, UHTEPIPETALHS TTOJTYISCHHBIX
pe3yabTaToB
Kontponbsnas padora: "Cucrembl

104 palMoHaANIbHBIX, UPPALIMOHATBHBIX
MIOKA3aTEeNbHBIX M JIOTApU(PMUUECKUX
ypaBHEeHUI"

105 PannonaneHele ypaBHEHHs ¢ napaMeTpaMu

106 PanonansHBIE HEpAaBEHCTBA C
napaMeTpamMu

107 PanmonanpHbBIC CHCTEMBI C ITapamMeTpamMu

108 HppauroHasibHBIE YpaBHEHHS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppauroHaTbHBIE CUCTEMBI C
napaMeTpamu

110 [TokasarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTtenbHbIE CHUCTEMBI C TIapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMH

113 JlorapupMuYeCcKHe CUCTEMBI C
napaMeTpamMu

114 Tpuronomerpuueckre ypaBHEHHS C
napaMeTpamu

115 Tpuronomerpuueckre HEpPaBEHCTBA C

napameTpamu




116 TpUrOHOMETPUUECKHUE CUCTEMBI C

napameTpamu

[TocTpoenue u ucciegoBaHue
117 MaTeMaTHYEeCKHX MOJelel peaabHbIX
CUTyalUH C IOMOLIBIO YPABHEHHUH C

napameTpamu

[TocTpoenue u ucciegoBaHue
118 MaTEeMaTHYECKUX MOJIEIeH pealbHBIX
CUTYallMil C MOMOILBIO CUCTEM YpaBHEHUU

C TIapamMeTpaMu

[TocTpoenune u uccnegoBanue
119 MAaTEMaATHYCCKUX MOJIeJ'ICI\/’I pEalbHbBIX
CUTyallnid C MOMOIIBIO CHCTEM YpPaBHEHHI

C TlapaMeTpamu

KontponwsHas pabota: "3amauu ¢

120

napamerpamu"

121 [ToBTOpEHme, 0600mECHME,

cucteMaTuzanus 3HaHui: "YpaBHeHuUs"

122 [ToBTOpeHme, 0600IEHKE,

cucteMaTuzanus 3HaHui: "YpaBHeHus"

[ToBTOpeHwme, 0600IIEeHKE,
123 cucTeMaTu3anus 3HaHui: "YpaBHEHHUS.
Cucrtemsbl ypaBHeHU"

124 [ToBTOpenue, o6o06IICHNE,

cuctemaTtusanus 3HaHui: "HepaBencTtna"

195 [ToBTOpenue, o6o06IICHNE,

cucremaruzauus 3HaHuil: "HepaBenctpa"

126 [ToBTOpenue, obobmeHNE,




cuctemaruzanus 3Hanuil: "HepaeHnctra"

[ToBTOpenue, obobmEeH e,

127 cucremaTtuzauus 3HaHui: "lIpousBogHas u 1
eé npumMeHeHue"
[ToBTOpenue, o606mEeHNE,
128 cucremaTtuzauus 3HaHui: "llpousBogHas u 1
eé npumMeHeHue"
[ToBTOpenue, o6obmIeHNE,
129 cucreMarusanus 3Hanuil: "llpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, ob6obmeHueE,
130 cucreMaTtu3anus 3HaHui: "VIHTEerpanm u ero 1
npumeHneHue"
131 [ToBTOpeHme, o600IEHNE, 1
cuctematuzanus 3HaHuil: "OyHkuMH"
132 [ToBTOpeHme, o600EHNE, 1
cuctematuzanus 3HaHuil: "OyHkuMH"
133 [ToBTOpeHme, 0600IEHKE, 1
cuctematuzanus 3HaHuil: "OyHkuMH"
134 HrtoroBas KoHTpoJIbHAS paboTa 1 1
135 HrtoroBas KoHTpoJIbHAS paboTa 1 1
136 [ToBTOpEHUE, o6o6meHHi:, 1
CUCTEMaTHU3aIMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME







YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHE MATEPHUAJIBI IJI1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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