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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MpPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
IOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECHeUYMBAET MHCTPYMEHTAIbHYIO 0a3y uis
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JAPYroil CTOpPOHBI, popMupyeT
JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHHE 00Yy4aloluXcsi Ha YpPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU U JAPYTHUX
qucuuIuiiH. B paMkax maHHOro ydeOHOro Kypca OOydaromuecsi OBJIaJeBaroT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopass (QopMyiaupyeTr CBOU
JTOCTHKEHUSI B MaTEMaTUUeCKOU opme.

VY4eOHbIll Kypc aiareOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [IJIi YCHENIHOTO OBJAaJCHUS 3aKOHAMHM (PU3HKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHS YIKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSA B COBPEMEHHBIX ITM(MPOBBIX MU KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX [JIsl JaJIbHEHIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HU. B TO e BpeMsi oBiajieHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl W MaTeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C TOMOIIBI0 MHAYKIHH U PacCyX IaTh JEAYKTUBHO, HUCIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMl0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usyuenusi yueOHOro kypca «Aisrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanu3a» oOydYarolirecs: MOJy4aloT HOBBIA OIBIT PEIICHUS MPHUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENIEH pealbHbIX CHUTYalHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HUCKYCCTBE, C
BBIAIOLIMMHUCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc 00NaacT 3HAYMUTEIBHBIM BOCTHUTATEIBHBIM MOTCHIIHAIIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 ydeOHbI wmaTepualn, CHOCOOCTBYIOIIHIMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHs, TaK M dYepe3 crenuduky ydeOHOi
NEATEeNIbHOCTH, TpeOyIollell MpOJOJKUTENBHON  KOHUEHTpPAallMKM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yJbTar.

B ocHoBe Mmetomukm oOydeHHs] anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaAJIH3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yUYEHUSI.

B crpykType yuebHOro Kypca «Anrebpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIICJICHBI CIEIYIOIINE COMIePKATEIIbHO-METouYecKkue nuHuu: «Yucna
U BbluucieHus», «OyHkuu u rpadukmy, «YpaBHEHHUS U HEepaBeHCTBay, «Hauana
MareMaTH4eckoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpeJHEro oOIiero o0pa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApyT Opyra W MOCTETEHHO HACHINAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBI Kypc SIBISETCS WHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYECKHX IUCIHIUIAH, TaKUX Kak anredpa,
TPUTOHOMETPUS, MAaTEMAaTHYECKUN aHalu3, TEOpUsT MHOXKECTB, MaTeMaTH4ecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs: OBJaAeBalOT BcE Oolee
IIUPOKUM MaTEeMaTHYEeCKUM anmnapaToM, y HUX IMOCIEI0BaTeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEeMaTHUECKyI0 MOJelb peaabHON
CUTyaIlH, MPUMEHITH 3HAHUS, TIOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYITMPOBAHHON MaTeMaTHUECKOW 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOMYEeCKass TUHHS «Yuclia W BBIYUCICHUS) 3aBepIiaeT
(opMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMSI JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 00mIero oopazoBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOsl MCIOJIB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4Ymcla, YMEHHUE JelaTh NPUKUAKY, BBIOIHATH NPHOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYPaIbHBIX, IIEIBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX dYHcell. B KaXIoM H3 OTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My cCIenu(UICCKUe 3aJayd M OIEepalud: JeJeHWe Haleno,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
palMOHANBHBIX M MPPAIMOHAIBHBIX YHCEN, apu(METUICCKHIE OINEPAINU, & TAKXKe
W3BJICUCHUE KOPHS HATypaTbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HMX NMPUMCHCHHS JJIS PEIICHHS PA3IMIHBIX 3a]1ad
(GopmupyeTcst npeAcTaBieHHEe O €IMHCTBE MAaTeMaTHKU KaKk Hayku U €€ pojiH B
HNOCTPOEHUU MOJENEeH peallbHOr0 MHpa, IIMPOKO HCHOJB3YIOTCA 0000IIeHue U
KOHKPETHU3aIIHA.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pEANM3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHus Ha YpOBHE CpeIHEro oOIIero o0pa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MpenyCMOTPEHO peUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aronluecss OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mapameTphl. llodydeHHBIE yMEHHS LIMPOKO HCHOJB3YIOTCS MPH
UcCleoBaHNH (YHKIMI C TOMOINBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX



3a/1a4d ¥ 3a7a4 Ha HaXOXKJeHUE HAUOOJBINX W HAUMEHBITUX 3HAYCHUH (PYHKITUH.
JlanHast conmepkaTelbHas JTUHUS BKIIIOYAeT B ce0s Takxke (GOpMHpPOBAHUE YMCHHM
BBITIONHATE  pacuétel 1o  (QopmynaMm, mpeoOpa3oBaHusi  PalUOHATHHBIX,
HUPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAXKCHUH,
collepKallluX CTEIeHH W JiorapudMmbl. biarogaps HM3ydeHUWIO anredpamdecKoro
MaTepuaiia TPOUCXOIUT  JalbHEHINee  pa3BUTHE  ANTOPUTMHUYECKOTO |
a0CTPAaKTHOTO MBIIIJICHUS O0yYaroIuXcs, (GOPMHUPYIOTCS HABBIKU JICTyKTUBHBIX
paccyxaeHuidd, pabOTBl C  CHMBOJBHBIMH  (opMamu,  MpEICTaBICHHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIC PAaBCHCTB M HEPaBEHCTB. AnrebOpa
npeninaraet d(QQPEeKTUBHBIE WHCTPYMEHTBI JUISI PENICHUS MPAKTUYCCKUX M
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKA HAYKH.

ConepxarenpbHO-MeTOANYECKass JUHUSA «DyHKIMM ¥ TpaduKU» TECHO
NepeIieTaeTCsl ¢ JPYTMMU JIMHUSAMH Y4YEOHOTO Kypca, IMOCKOJIbKY B KaKOM-TO
CMBICIIE 3a71aT MOCIICIOBATEIbHOCTD U3YUYCHHUS MaTepuaia. VM3ydeHue CTeneHHOMH,
IOKa3aTeIbHOM, JIorapu(PMUYECKOW U TPUTOHOMETPHICCKUX (PYHKITHH, UX CBOWCTB
U rpadKOB, UCIOJIb30BaHKE (DYHKIMHA JUISl pElICHUS 3a7ad U3 JAPYTUX YYCOHBIX
NPEIMETOB U PEaIbHON KM3HU TECHO CBSA3aHO KaK C MAaTEMaTHYECCKUM aHAJIHM30M,
TaK U C pEIICHHEM YpaBHEHUU U HepaBeHCTB. [Ipu 3TOoM OGosblioe BHUMaHUE
yaenserca (GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJyYEeHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IO3BOJISIONIMX BBIPAXATh 3aBUCUMOCTH MEXKIy BEITUYMHAMHU B
pasnmuuHON opme: aHATMTHYECKOH, rpadudeckoit u cioBecHoW. Ero umsydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETH3aIlUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenpHast nuHusi «Hauama mareMaTWyeckoro aHain3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MaTeMaTHUYECKHUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uKky  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIIHE
3HAYEHUSA, BBIYUCIATH IUIOMAnU (Guryp u oOBEMBI Ted, HAXOAUTh CKOPOCTH H
yCKOpeHus TporieccoB. [laHHas coaepkaTenbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH TIOCTPOCHHMS MATEMAaTHYECKHX MOJIETIEH peanbHBIX CHUTYyalui,
MO3BOJISIET HAXOJWTh HaWJIydlllee pEIICHHEe B MPUKIAAHBIX, B TOM YHUCIE
COIMAITEHO-DKOHOMHYECKHX, 3a/ladaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (HOPMATHHO-TIOTHYECKOTO |
KPEaTUBHOTO MBIIIIECHUS, (DOPMUPOBAHUIO yYMEHHUI PACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTEMAaTHK{ B HayKe, TEXHUKE W HUCKyccTBe. OOywaroniuecs y3HAIOT O



BBIJIAIOIIUXCS PE3yJibTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MATEMaTUKH KakK
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0si SIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHKo-
MHOECTBEHHBIC MPEJICTABICHUS MPOHU3BIBAIOT BECh KYPC IITKOJILHON MaTeMaTHUKH
U TpejjaraloT Hanbojee YHUBEPCAIbHBIM S3bIK, OOBEIMHSIONIUNA BCE pa3ieiibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MAaTEeMaTHYECKUE
JUCHUUIUIMHBL W WX TNpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOydYaromieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIelyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUN W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  TMOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00yyJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kkypce «AnreOpa W Hadaja MaTEMaTUYECKOTO aHaju3ay
IMPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENEH peallbHbIX
CUTYallUi, HWCCIEAOBAHMS JTUX MOJENeHd C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIN3a, MHTEPIPETAlNU IOJYYEHHBIX pE3yJibTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUall
y4eOHOT0 Kypca IIUPOKO HCHOJB3YyeTCs IS pelleHHs MPUKIATHBIX 3aaad. [lpu
pEIIEHNH  pealbHbIX  MPAaKTHYECKUX  3ajJad  0oOydyaloniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesTenbHOCTh TO (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPoLiecce U3YUYEHHUs BCEX TeM yueOHOTo Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHAIN3a.

Ha wu3ydenmne yueOHOTO Kypca «AnreOpa uW Havala MaTeMaTHUYECKOTO
aHanu3za» oTBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoanyeckue apoou. IlpumeHeHue apobGelt U MPOUEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PanuoHanbHbIE W HUpPpPALNMOHAIBHBIE YHCIIA.
Apudmerndyeckue  omnepanuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoicTBa. [IpubnamxEHHbIe BHIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yJbTaTa BEIYMCIICHHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxozsuend (opMbl 3aUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndeckuii KOpeHb HATyPAIBLHOM CTENEHU U €0 CBOMCTBA.

CreneHp C palnHOHAJbHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJEM.

Jlorapudgm uymcna. CpoiicTBa jorapudma. JleciTUUHBIE W HaTypajbHBIE
Jorapu@Mel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WIeHbl OT OJHOM IEPEMEHHOW. JleleHue MHOrodjcHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koadunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpPaBHEHHUS. OcHOBHbIE METO/IbI peleHus
UPPalMOHAIBHBIX YPABHEHHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeNIbHBIX
YPAaBHEHHM.

[IpeoGpa3oBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPU(PMBI.

Jlorapudmudeckue YpaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
Jaorapu(pMUIECKUX YPaBHCHUM.
OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUUYECKUX YPABHEHU.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHU. Ornpenenurens MaTpUlbl 2X2, €ro TreOMETPUYECKHN CMBICH U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, IPUMEHEHHE ONpPENETUTENs ISl pelIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
NOMOIIBIO MATPUILL U ONIPEAECITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3aJady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIMsA, crnocoObl 3agaHus (QyHkuM. B3auMHO o00paTHble (QYHKIHMH.
Komnozunust ¢yukmuit. I'papuk dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB GyHKIIHMA.

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hynmu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe PyHKIMU. [lepuonnueckue
byukuun. [IpoMexyTkn MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE X IPAPUKOB.

CrenenHas (QyHKIMS ¢ HATypaJbHBIM U IEJIBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTENMeHW Kak (QyHKIHH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T PEIICHUS ypaBHEHUH.

TpuroHoMmerpudyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTAa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTH B peEajbHBIX IIpolleccaX U SBJICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKUINH. MoHOTOHHBIE u OTrpaHUYEHHbIE
[OCJIE0BATENIBHOCTU. VICTOpUST BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoneuHo yoObiBaromias
reomerpuueckas nporpeccusi. Cymma 0ecKOHEYHO YOBIBaIOIIEH T€OMETPHUUYECKOM
nporpeccuu. JIMHENHbIN U 3KCIIOHEHUUAIbHBIN pocT. Yncno e. Dopmyna CI0KHBIX
poLeHTOB. Mcronb3oBaHWE MPOTrpeccuu JUIsl PELIEHUs pealbHbIX —3a/ad
MIPUKJIAJIHOTO XapaKTepa.



HenpepoiBuble (yHKIMM U ux cBoiicTBa. Touyku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (QYyHKUMU HENpPEepBIBHBIX Ha OTpe3ke. MeToj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEpPHIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
(du3nUecKuil CMbICT MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
POU3BEACHHUS], YACTHOTO U KOMIIO3ULUU (DYHKIIHM.

MHo:xecTBa H JIOTMKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yncna. IlpumeHeHrne Npu3HAKOB JIEMTMMOCTH LEIbIX
yuces, HauOospmui oOmui nenurens (ganee — HOJ[) m HauMmenslee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o Mmoysnto, anroputMa EBkinia s pemenus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucma. Anrebpanueckass W TpUTOHOMETpHUYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHciia. ApH(pMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn W3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl pelIeHUs] PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS CHUCTEM M COBOKYIHOCTEH pAllMOHAIIBHBIX,
HUPpAMOHATBHBIX, TTOKA3aTeIbHBIX U JOTapU(PMUIECKUX YPaBHEHHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKuX 3aJad M 3ajady W3 Pa3judHbIX 00JlacTell HAYyKH U peaabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYCHHBIX PE3YIIBTATOB.

DYyHKUNM U TPaPUKHu

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HAa KOOPAMHATHOMN IJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad U3 JAPYTHX y4yeOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHne MpoU3BOAHON K UCCIENOBaHUIO (QYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUM
HENPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENENICHHs CKOPOCTH W YCKOpPEHHMs Ipoliecca,
3a1aHHOTO (hOPMYJION UK TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuiia HaxoXIeHUs TePBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hototona-JlelOnuna.

[Ipumenenue umHTErpajga s HAXOXKACHHUS IUIOMIAAEH IMIOCKUX (Quryp u
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETMPOBAHME PEATbHBIX TPOIECCOB C TOMOIIBI0  au(depeHIInaIbHbIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHH,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), yMEHHUE
B3aUMOJICHICTBOBATh C COLMAIBHBIMHU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GYHKIUSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE H3THX JOCTWKEHHMWA B JIPYyrUX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHUN HAyKHh U JEATEIbHOCTBhIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO Oy ayIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHHE K MHpPY, BKJIIOYasl SCTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PEIICHUHN, pacCyXJIeHUH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3uyHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE IHUTAaHHME, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, pETyJsipHas (u3ndecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-03J0POBUTEIIBHON I€SITENBHOCTBIO;

6) TPY10OBOT0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEM KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAITPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB Ha COCTOSIHUE MPUPOJHONU U COLMATIBHOU
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUeHTAIUS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JIs1 penieHus 3aaad B 00J1acTH
OKpYJ)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPYIKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKu Kak cdepbl YeIOBEYECKOH eSITeIIBHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUIsI Pa3BUTHS I[UBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYyJbTYpOH KaK CpPEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEPCAJIbHBbIE Y4eOHbIEC 1eiCTBUSA

ba3oBble jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3a;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  NPEeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IMHUYHbBIC, YACTHBIE U O0IINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKICHUSX, MPEIaraTh KPUTECPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIOUEHUI N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BBIBOJIbL;

BbIOMpaTh cmoco® pemieHus y4eOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIlIEHMs, BbIOMpAaTh  Hauboyiee  MOAXOIAIIMM C  y4€TOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicCTBHA:

UCII0JIb30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOiIeMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH TUIOTE3Yy, APIYMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro oObEKTa, SIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATENILHO (POPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
NPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3JIMYHBIX BHUAOB U
dbopM npeacTaBieHUS;

CTPYKTYpHpPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX U THCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHUS MO XOJIy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBbI,
npoOJieMbl, pelIaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha ITOMCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHHSMH APYTUX YYaCTHUKOB
nyanora, oOHapy>KUBaTh Pa3jIuyde U CXOJICTBO TMO3HUIIUM, B KOPPEKTHOH ¢opme
dbopMyIHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIEIOBaHU,
IIPOCKTAa, CaMOCTOSITCIIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3a1a4
Mpe3eHTAIIMU 1 OCOOEHHOCTEH ayJIUTOPHUH.

PerHﬂTI/IBHbIe YHHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOLHOHATbHBI HHTEJLJIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, MX PE3YJIbTATOB, BIAICThH
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Tpollecca M pe3ysbTara pelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYJAHOCTH, KOTOPhIE MOTYT BO3HHKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3ybTaTa LEIH U YCIOBUAM, OOBSICHITH MPUIHHEI
JTOCTH)KCHUS WM HEJAOCTH)KCHUS PE3yJIbTATOB ACSITEIFHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYAIbHOM
paboThl TpU pelIeHHW y4YeOHBIX 3ajJad, MNPUHUMATH IeIb COBMECTHOMN
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboThl, pacmupeneisTh
BUIBl paboOT, JOroBapuBaThbcsa, OOCYX JAaTh MPOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0O0CYXIeHHUs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpMB» W HWHBIE), BBINIOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenmss B 10 kjacce oOydYarOIIMICSA TOJYYUT CICAYIOIIHEC
IpeAMETHBIC PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajga MaTeMaTUYE€CKOI0 aHaIn3a:

Yucia v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoanydeckas JpoOb, MPOLEHTHl, HPPAUUMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJIb ACHCTBUTEIBHOTO YUCTIA;

NPUMEHSATh JPOOM W TPOLEHTH [JId pPEIICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MPUMEHATH MPUOIMKEHHBIE BEIYUCIICHHS, TTPaBUIa OKPYTJICHUS, IPUKUAKY U
OIIEHKY pe3yibTaTa BEIYUCIICHUI;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCI0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU JIEUCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATUEM: ApU(PMETHUECKUN KOPEHb HATypajabHOU
CTEIICHHY,;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypaiabHbIE TOTapU(MBbI;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIEC YPABHEHHMS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAJIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHU, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C MeJbIMH KO3(p(UIUEHTaMH, KOPHU MHOTOUJIEHA, MPUMEHSTH
JI€JICHHME MHOTOYJICHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl peLLeHUs 3aa4;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 WU €ro TIEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOICTBA OMpeAeiauTeNnss 2 X 2 il BBIYUCICHHUS €r0 3HA4YeHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEUHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAIbHbIE CUTYallMU C IIOMOILBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBaTh ITOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MaTpPULl U OIPEIEIIUTENEH,
MHTEPIPETUPOBATH ITOJIYYEHHBIN PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUI;

CBOOOIHO OMEpUPOBaTh MOHSATUSMU: HMppPAMOHAIbHbBIC, MOKAa3aTeIbHbIE U
norapu(pMUYECKUe YpaBHEHUS, HAXOAUTh UX PEUICHHSI C TTOMOIBI0 PAaBHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



PUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI I IpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH  HEoOXoAumble (GOpPMYyNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPAaBHEHHs, HEpPaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEI0BaTh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (YHKIMH, KOMIO3UIMSA (QYHKIUH, Trpapuk (yHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpadukoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHU PyHKINU, HYTU QYHKIIMHA, TPOMEKYTKHA 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBAaTh MOHATUSMU: CTENEHHAsE (PYHKLHS C HATypalbHbIM U
LEeJIbIM TOKa3aTesieM, rpauk CTENeHHON (YHKUMU C HaTypaldbHBIM U LEJIbIM
nokaszaTeneM, rpaduk KOpHA N-oil cTeneHu Kak (PyHKUUMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-JIMHEHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPapUKOB;

CBOOO/IHO ONEpUPOBATh MOHIATUAMM: IOKa3aTeiabHAasl U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W TpadWKH, HMCIOIL30BaTh MX TpadUKH JIs pelIeHUs
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTAa;

UCMOJb30BaTh Tpaduku (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEHIeHUH 3aJad U3 JAPYTUX Y4eOHBIX MPEIMETOB U peaslbHOM
KHU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BETUYUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO ONEpUpOBAaTh MOHATUSAMU: apudmeTndeckas U TreoMeTpUuecKas
nporpeccusi, 6eCKOHEUHO yObIBalOIIasi FeOMETpHUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

MCIOJb30BaTh MHPOTPECCHH ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: NIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
[IOCJIEA0BATENILHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO aHalu3a Kak aHaJlInsa
OECKOHEUHO MaJbIX;

CBOOOJHO OINEpPUPOBaTh TMOHATUAMM: HENPEpPhIBHbIE (QYHKUUU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKUINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
OPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3aa4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TIepBasi W BTOpas MPOU3BOIHBIC
GyHKIMHU, KacaTeabHas K rpaduky QyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJHO  OINEpPUPOBATH  IMOHATUAMH: MHOXECTBO, ONEpallMK  Haj
MHO>KECTBAMU;

UCITI0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapat JJis ONUCAHUS PEATbHBIX
IPOILIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicsi MOJYYUT CIIETYIOIINE
IPEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMaTUHYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUpPOBATH TMOHATUSAMM: HATypalbHOE H I1EJ0€ YHCIIO,
MHOECTBAa HATypPaJIbHBIX M LEJbIX YHCEN, UCIOJb30BaTh MPU3HAKUA AEIHUMOCTH
uenbix yucen, HOJl 1 HOK HaTypalibHBIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOJAYJNIO, 3alHChIBATh
HATypaJIbHbIC YMCIIA B PA3JIMYHBIX TO3ULIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHUCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIIA B aNreOpandeckorl u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300pakaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSMU: HUPpALMOHATBHBIE, TMOKA3aTeJIbHbIC U
jgorapu(MUYECKUe HEpPABEHCTBA, HAXOJIUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HE0O0XOoauMble  (QOpMyJbl  JJISI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, NTOKA3ATEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
jgorapumMudeckue W TPUTOHOMETPUYECKHE ypaBHEHHUS] U  HEPaBEHCTBA,
cojepKalye MOAyJU U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpamu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEZIOBAaTh TIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHMEM armapara ajareophl,
WHTEPIPETUPOBATH MOJTYUCHHBIN PE3yIbTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATHUAMH: TpadUKd TPUTOHOMETPHUUYCCKHUX
dyHKIM;

IPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
IIPOILIECCOB.

Hauaja MmaTemMmaTH4ecKOro aHaJim3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE ¥ HAMMEHBIIEee 3HAYCHUS (YHKIIMN HEPEPHIBHON Ha
OTPE3KE;

YCMOJIb30BAaTh IPOW3BOJHYIO IS HAXOXKJICHUS HAWIYUIIEro PEIICHUS B
MPUKJIAJHBIX, B TOM 4YHUCIE€ COIHUAIBHO-DKOHOMUYECKHX, 3ajadax, s
OmpeAeICHUs] CKOPOCTH W YCKOPEHMs Ipoliecca, 3aJaHHOro (opMysIou Wiu
rpaguKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEpBOOOpa3Has, ONpeneIEHHBIM
MHTErpaj, HaXOAUTh IEpBOOOpA3HbIE JIIEMEHTAPHBIX (DYHKUHMH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TudPpepeHIaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MaTEMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaniioHanbHbele ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oyuknuuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TTOKa3aTeNIeM
3 Apudmerndeckuii KOpeHb N-0if CTENIEHHU. 15 1
WppanmonanbHble ypaBHEHHS
4 [TokazarenbHas pynkuus. [lokasarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
5 TpuronomeTrpuyeckue BIpAXKECHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pynkuuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs 5 5
3HaHUH
OBUIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Uccnenoanue GyHKINMA ¢ TOMOIIBIO 99 1
MTPOU3BOTHOM
2 [TepBoOOpa3Has U HHTETpaT 12 1
3 I'pacduku TpuroHOMeTpHUECKUX (YHKITHIA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 WppanmoHansHbIe, TTOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
Harypanbhble u 11e1b1€ yncia 10
Cucrembl palMoHaNbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprU(PMUYECKUX 12 1
ypaBHEHUU
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue oBpasoBaTEBHbIC
padoThI padoTsbI pecypest
1 MHOkecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeOpETHKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 0ECKOHEUHBIE 1
MEPUOMYECKHE TpodH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, TPOIICHTHI, 0ECKOHEUHBIE 1
MePUONYECKHE IpodU
5 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
pellIeHMs IPUKIIAIHBIX 3a/1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pellIeHMs IPUKIIAIHBIX 3a/1a4
3 JlericTBUTENbHBIC YUCIIa. PallnoHaIbHBIE 1 1
HppalMOHAJIbHBIE YHCIIa
9 ApudmeTrueckue omneparuu C 1
JIENCTBUTEIILHBIMU YHCIIAMU
10 Moaynb AeMCTBUTENBHOTO YHUCIIA U €T 1

CBOMCTBA




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIA
OKpPYIJICHUS, IPUKUJKA U OLICHKA pe3ysbTaTa
BBIUYHCIICHU I

12

OcCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIpOOHO-PAITMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcCHOBHBIE MCTOABI PCIICHUSA TCJIbIX U
JPOOHO-pallMOHATILHBIX YPaBHEHUHN U
HEPABEHCTB

14

OcHOBHEBIE MCTOABI PECIICHUSA TCJIbIX U
JPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

15

MHOro4wIeHbl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUYJIEHA HA MHOTOUJICH C
octaTkoM. Teopema bezy

16

MHorouseHsl ¢ HeabIMi K03 GULneHTaMu.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM TMHEHHBIX YpaBHEHUI

19

Martpuiia CUCTeMbl TUHEHHBIX YPaBHEHUI.
Onpenenurtenb MaTPUILI 2X2, €T0
T€OMETPHYCCKHI CMBICI U CBOHCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Omnpenenurens MaTpulpl 2X2, €ro
TE€OMETPUYECKUN CMBICIT U CBOWCTBA;
BBIYHCIIEHUE €T0 3HAUEHUS

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUI




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

KonrtponsHas padora: "PannonanbHble
ypaBHEHMsI U HepaBeHCTBA. CHCTEMBI
JIUHENHBIX ypaBHEHUN"

25

OyHKIHUS, CTIOCOObI 3aaHus (PyHKITHH.

B3aumuo obpatHbie pyHkuu. Kommnosunus

byHKIHIT

26

I'paduk pynkunu. dnemeHTapHbIe
npeoOpa3oBaHus rpa@uKoB QyHKIMHA

27

OO6nacTp ornpeneeHus: 1 MHOKECTBO
3HaueHni ¢pyHkuuu. Hymmu GyHkimm.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuoanueckue GpyHkiuu. [IpomexyTku
MOHOTOHHOCTHU (YHKIIHH

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubonbiiee 1 HaumMeHblllee 3HaYCHHUE
(GYHKIIUU Ha IPOMEKYTKE

30

Jluneiinas, KBaapaTuyHas U ApOOHO-
TuHEeHas QYHKINH

31

QHCMCHTapHOG HCCICA0OBAHUC U ITIOCTPOCHUC

rpauKoB 3TUX (QYHKIUI

32

QHCMCHTapHOC HUCCICAO0OBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX (QyHKIIMH

33

Crernens ¢ LICJIBIM MOKa3aTelneM. buHnom




Hrrotona

Crerens ¢ IICIBIM MOKa3aTeleM. buaom

34 HeroTona

35 Crenennasi GyHKIUS C HATYpAJIbHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 KonTponbhas pabora: "Crenennas QpyHKUus.
Eé cBoiictBa u rpaguk”

37 ApudpmeTnueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApudmeTnueckuil KOpeHb HaTypaJIbHOU
CTENIEHU U €r0 CBOMCTBA

39 [IpeobpazoBanHus YHCIOBBIX BRIPAKEHUH,
COJIEpIKAIIMX CTEIICHU U KOPHU

40 [IpeobOpazoBaHMs YHCIOBBIX BRIPAKEHUH,
COJIEpIKAIMX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHusl YUCIOBBIX BBIPAKEHUIH,
COJIEpIKAIMX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHMs. OCHOBHbBIE

42 METO/Ibl PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUU
Wppaunonansseie ypaBHeHUsl. OCHOBHbBIE

43 METO/Ibl PELICHHS] UPPALUOHAIBHBIX
YPaBHEHUNU
WppannonansHbie ypaBHeHUs. OCHOBHBIE

44 METO/1bl PELICHHS] HPPALUOHAIBHBIX
YPaBHEHUHU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU

UppalOHAIBHBIX YPaBHEHHH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUPpAIMOHAIBHBIX YPAaBHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUN
HUPpAIMOHAIIBHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
HUPPAIMOHAIBHBIX YPABHEHUM
CaoiicTBa u rpaduK KOpHsI N-0M CTENEHU KaK

49 GbyHKIMH 0OOpaTHOM CTETIEHHU C HATyPaJTbHBIM
MoKa3aTesieM
CgoiicTBa u rpaduK KOpHsI N-0l CTETEHN KaK

50 (GbyHKIIMM 0OOpaTHOM CTETICHH C HATyPaJTbHBIM
MoKa3aresieM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHs N-o¥ crenenu. MpparmoHaibHbIe
ypaBHEHUS"

59 CreneHs ¢ palluOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBa

53 CreneHs ¢ pallnOHAIBLHBIM [TOKa3aTeleM U eé
CBOMCTBA

54 CreneHs ¢ paluoOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBa

55 [TokazarenbHast pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKINUN A5
pelieHus: ypaBHEHU I

57 Hcnons3oBanue rpaduka GyHKIUN A5
pelieHus: ypaBHEHU N

58 [TokazaTenbHble ypaBHeHUs.. OCHOBHbIE




MCTOABI PCIICHHUA IMMOKA3ATCIIbHBIX ypaBHeHI/If/'I

[TokazaTtenbHbie ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEIICHHUS TIOKA3aTeIbHBIX YPaBHEHUH 1

60 [lokazarenbHble ypaBHEHUA. OCHOBHbBIE 1
METO/Ibl PEIICHHUS TIOKA3aTeIbHBIX YPaBHEHUH

61 KonTponbhas pabora: "[lokazarenbHast 1
¢ynxnus. [lokasatenbHble ypaBHeHUs"

62 Jlorapudm ugucna. ColicTa orapupma 1

63 Jlorapudm gucna. ColicTa norapugpma 1

64 Jlorapudm uyucna. CpoiicTBa orapugpma 1

65 JlecsiTuuHBIe U HATYpaJIbHbIE TOTapU(PMbI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIC JJOTAPU(MBI 1

67 [IpeobpazoBanue BIpaKEHUH, COIEPIKAIIIX 1
sorapudmel

68 IIpeoOpa3oBanue BeIpaKeHUM, COAECPIKALINX 1
sorapudmbl

69 IIpeoOpa3oBaHue BeIpakeHUH, COAECPIKALINX 1
sorapudmsl

70 Jlorapudmuueckast pyHKIUs, €€ CBOUCTBA U 1
rpaduk

7 Jlorapudmuueckast pyHKIUs, €€ CBOUCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKINM U1 1
peleHus ypaBHEHH

73 Hcnonb3oBanue rpaduka QyHKINM U1 1
peleHus ypaBHEHHH

74 Jlorapugmuueckue ypaBHeHUs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTapU(PMUIECKUX
ypaBHEHUU

Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIC

75 METOIbl PEUICHUS JIOTapU(PMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

76 METO/Ibl pelIeHHs] Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
JOTapu(PMUUECKUX ypaBHEHUIN

79 Kontponbnas padota: "Jlorapudmudeckas
¢dbynkums. Jlorapudmudeckue ypapHeHuUs"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIOBOT0 apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOT0 apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOT0 apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIIpeAEIEHUE TPUTOHOMETPUYECKHUX
(YHKIMN 4UCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIIpeAEIEHUE TPUTOHOMETPUUECKHUX

(GYHKIMN 4UCIOBOrO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

90 [Ipeobpa3zoBanre TPUTrOHOMETPUUECKUX 1
BBIPKEHUI

01 [IpeobpazoBanre TPUTrOHOMETPUUECKUX 1
BBIPAKCHUIN

92 [IpeobpazoBanre TPUTOHOMETPUUECKUX 1
BBIPOKEHUI

93 [IpeobpazoBanue TPUTOHOMETPUUECKUX 1
BBIPAKECHUH

94 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1

95 Pemenne TpuroHOMETPUYECKUX YPAaBHEHUM 1

96 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1

97 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1

98 Pemienne TpuroHOMETpUYECKUX YPABHCHUM 1

99 Pemenne TpuroHOMETPUYECKUX YPAaBHCHUM 1

100 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUIN 1
KonrtponbHas pabora:

101 "TpUroHOMETPUYECKUE BEIPAKCHHS U 1
TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

102 HocJIeqoBaTeIbHOCTE. MeTon 1
MaTeMaTH4YeCKON WHAYKIUU

103 MOHOTOHHBIE M OTPaHUYEHHBIE 1

OCICI0BAaTCIBbHOCTH. HCTOpI/Iﬂ aHajJu3a




OECKOHEYHO MAaJIbIX

104 Apudmernaeckas mporpeccust

105 I'eomeTrpuueckas nmporpeccust

106 BeckoneuHo yObIBaroIasi reoMeTpuyecKast
nporpeccus

107 CyMMma OeckoHEeYHO yObIBaromen
Te€OMETPUIECKON MPOTPeCcCuun

108 JIMHEHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Yucno e. @opmyJia CI0XKHBIX POLIEHTOB

109 JIMHEHBIN ¥ SKCITIOHEHIUAJIBHBIA POCT.
Yucno e. @opmyJia CI0KHBIX MPOLIEHTOB

110 Hcnonb30Banue mporpeccuu Ajsi penieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepsiBHBIC PYHKIIMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIHI

114 CpoiicTBa (hyHKIIUIN HEMPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIIUI HEPEPHIBHBIX HA
OTpE3Ke

116 MeTtoa MHTEpBaOB JUlsl PEIICHNs HEPABEHCTB

117 MeTtoa MHTEpBaOB Ul PEIICHNs HEPABEHCTB

118 MeTtoa MHTEpBaJOB JUlsl PEIICHNs HEPABEHCTB

119 [IpumMeHeHue CBOMCTB HEMPEPHIBHBIX

GbyHKIUH A5 pemeHus 3a1a4




IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

120

(GYHKUIMN 1715 pelIeHus 3a1a4
epBasi U BTOpast IPOU3BOIHBIC (PYHKIIUU

121 I1 y

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOJHOMN

124 VYpaBHeHHE KacaTeIbHON K rpaduky
byHKIIN

125 VYpaBHeHHEe KacaTeIbHON K rpaduky
byHKIIIN

126 [Ipoun3BoiHbIE TEMEHTAPHBIX (PYHKITHI

127 [Ipoun3BoiHbIE TEMEHTAPHBIX (PYHKITHI

128 [IpousBoHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUN

129 [IpousBoHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO U KOMIIO3ULIUU (DYyHKIUI

130 [IpousBoHast CyMMBI, IPOU3BEACHMUS,
YaCTHOTO U KOMIO3HUIIUU (DYyHKIUI

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus
3HaHMi: "YpaBHeHus"

133 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "OyHkun"

134 Htoroas KoHTpoJbHas paboTa

135 Htorosas KOHTpoJbHAsA paboTa

136 [ToBTOpeHnue, 06001IeHNE, CHCTeMaTH3aIlUs




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136

10




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
1 [TpumeHeHwe MPON3BOIHON K UCCIIETOBAHHIO 1
HKIIMA Ha MOHOTOHHOCTH H SKCTPEMYMBI
y y
) [TpumMeHeHwe MPON3BOTHON K UCCIICAOBAHUIO 1
HKIIMA Ha MOHOTOHHOCTH M SKCTPEMYMBI
y y
3 [TpumeHeHwe MTPON3BOTHON K UCCIIETOBAHHIO 1
HKIIMA Ha MOHOTOHHOCTH B SKCTPEMYMBI
y y
4 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(yHKIIMI HAa MOHOTOHHOCTB M 9KCTPEMYMBbI
5 [IpumeneHnne mpou3BOIHOM K UCCIEA0BAHUIO 1
(GyHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHeHue Mpou3BOIHOM K HCCIIEI0BAHUIO 1
(GyHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxaenne HaubobI1ero 1 HANMEHbBIIEr 0
7 3HAYEHUS HEMPEPHIBHON (PYHKIINH HA 1
OTpe3Ke
Haxoxaenne HaubobI1ero 1 HANMEHbBIIEr 0
8 3HAa4YeHHUs1 HEMPEPhIBHON (PYHKIIUH Ha 1
OTpe3Ke
Haxoxaenne HauboIbIero 1 HANMEHbBIIET 0
9 3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMHU Ha 1
OTpe3Ke
10 Haxoxnenne HanOOJIbIIEr0 U HAUMEHBIIIETO 1




3HA4YEeHUsI HEMPEPHIBHON (PYHKIUHU Ha
OTpE3Ke

11

Haxoxnenne HanOObIIero ¥ HANMEHBIIETO
3HAUEHUS HENPEPbIBHON (PYHKIIMM Ha
OTpE3Ke

12

Haxoxaenne HaubobI111ero 1 HAMMEHbBILIEr 0
3HAYEHUS HEMPEPHIBHON (PYHKIIMM Ha
OTpE3Ke

13

[TpumeHeHre Tpou3BOIHOM TSl HAXOXKICHUS
HAWJIY4YIIEro pEeIIeHUs B MPUKIaAHBIX
3a1ayax

14

[TpumeHeHre Tpou3BOIHOM TSl HAXOXKICHUS
HAWJIY4YIIEro peleHus B MPUKIaIHbIX
3aj1agax

15

[IpumeneHnre mpou3BOIHOM JIst
OTIPEJICTICHUS] CKOPOCTU U YCKOPCHUS
npoiiecca, 3aaHHOro (GOPMYJION UK
rpagukom

16

[Ipumenenue mpou3BOIHOM ISt
OTIpeIeTICHUS] CKOPOCTU U YCKOPEHUS
rporecca, 3a1aHHOTo GopMyIIoit Uiu
rpagukom

17

Komnozunus ¢pyHkuuit

18

Komnozunus ¢pyHkuunit

19

Komnozunus ¢pyHkuuit

20

I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOpPJAMHATHOM IJIOCKOCTH

21

I'eomerpuueckue oO6pa3bl ypaBHEHUN Ha




KOOPAMHATHOW MIIOCKOCTH

KonrtpomnsHas pabdora: "MccnenoBanue

22 (GYHKIUH C ITOMOIIBIO TPOU3BOTHON"

23 [lepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpazHbIe FeMEHTAPHBIX (QYHKIIAN.
[IpaBuna HaxoXAEHUSI TEPBOOOPA3HBIX

o5 [TepBooOpazHbIe FeMEHTAPHBIX QYHKITAN.
[IpaBuia HaxoXAEHUSI TEPBOOOPA3HBIX

26 Nuterpain. I'eomeTpuyecknii CMBICT
WHTerpaia

97 Beruncnenue onpeenéHHOro MHTErpaa 1no
dhopmyne HeroTona-Jleitoauia

28 Beruucnenue onpeenéHHOro MHTErpasa 1no
dhopmyne HeroTona-Jleitoauia

29 [IpuMeHeHne nHTErpana 1y HaXOXKAECHUS
IUIOIIAJEeH IIIOCKUX HUryp

30 [IpuMeHeHne nHTErpana 1y HaXOXKAECHUS
00bEMOB Ir€OMETPUUYECKUX TEI

31 [Tpumeps! perienuit tuddepeHInaIbHbIX
ypaBHEHU

39 [Tpumeps! perienuit tuddepeHInaIbHbIX
YPaBHEHUNU
MaremaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOLIECCOB C MOMOIIBI0 AU PepeHITUATBHBIX
YPaBHEHUHU

34 Konrponsnas padora: "[leppooOpaszHas u

nuHTerpan”




Tpuronomerpuueckue GyHKIUHU, UX

35 . 1
CBOWCTBA ¥ TpauKu

36 Tpuronomerpuieckue GyHKIUHU, UX 1
CBOWCTBA U IpaduKu

37 Tpuronomerpuieckue GyHKINHU, UX 1
CBOICTBa U rpapuku

38 Tpuronomerpuieckne GyHKINHU, UX 1
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKINHU, UX 1
CBOIcTBa U rpaduku
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

40 YPaBHEHHH C TTIOMOIIIBIO 1
TPUTOHOMETPHUUYECKON OKPY’KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YpaBHEHHUM C TTOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 ypaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C TIOMOILIBIO 1
TPUTOHOMETPUUYECKON OKPY>KHOCTH

44 Pemenune TpuroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenune TpUroHoOMeTpUUECKUX HEPABEHCTB 1

46 Pemenune TpUroHoOMeTpUYECKUX HEPABEHCTB 1

47 Pemenune TpUroHoMeTpUUECKUX HEPABEHCTB 1

48 KonrpomnsHas padora: "I'paduku 1

TPUTOHOMETPUYECKUX (PYHKLUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOABI PCIICHUSA

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIIEHUS
norapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIIEHUS
jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pEIIEHUS
UppaloOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pEeIIEHUS
UppaloOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS
UppaloHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIIEHUS
UppaloHaIbHBIX HEPABEHCTB

61 I'padrueckue MeTOIbI peLICHUS
UppalOHAIBHBIX YPaBHEHH

62 I'paduueckue MeTOIbI peLICHUS




HPPALMOHAIIBHBIX YPAaBHEHUU

63

I'paduueckre METOIBI PEICHHS
II0KA3aTEJIbHBIX YPABHECHUHN

64

I'padmyeckue MeToabl pemeHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'padmueckue metoap! pereHus
JOTapu(PMUUECKUX YpaBHEHUIN

66

I'paduaeckue MeTonbI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeTombI pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'pacdmyeckue meToab! pereHus
MOKa3aTeNbHBIX U JOrapu(pMUIecKux
YpaBHEHUU

69

I'pacdmyeckue meToab! pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKuX
ypaBHEHUU

70

I'padmyeckue MeToab! penieHus
MOKa3aTeNbHBIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeToapl pemeHus
MOKa3aTeNbHBIX U JOorapu(pMUuecKux
HEPaBEHCTB

72

KonrtpomnbHas padora: "MppanuoHanbHele,
noKa3aTesbHbIe U JOrapupMUIecKue
HepaBeHCTBa"

73

KommiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aIUCH




KOMIIJICKCHOI'O YHucCJia

KommnekcHsie uncna. Anrebpanueckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMIUIEKCHOT'O YHUCIIa

75 Apudmerndeckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU

76 ApudmeTrueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJAMHATHOW MIOCKOCTH

78 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJAMHATHOW MIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOT'O YHUCIIa
[IpuMeHeHre KOMIUIEKCHBIX YHCEI JIs

81 penieHust GU3NIECKUX U TEOMETPUIECKUX
3a/a4

82 Kontponbnas padota: "KomruiekcHbie
yycna"

83 HatypanbHble u nensie yncna

84 HatypanbHble u nensle yncia

85 [IpumMeHeHMe MPU3HAKOB AETMMOCTH LENBIX
qHcel

86 [IpumMeHeHue MPU3HAKOB AETUMOCTH LENBIX
quceln

87 [IpumMeHeHue MPU3HAKOB AETUMOCTH LENBIX




gucen: HOJl u HOK

HpI/IMeHeHI/IC IMPU3HAKOB ACIIMMOCTH LCIIBbIX

88 gucen: HO u HOK

89 [IpuMeHeHre MPU3HAKOB JACTUMOCTH TICITBIX
YUCEJI: OCTATKH MO0 MOYJIIO

90 [TpuMeHeHre MPU3HAKOB JCTUMOCTH TISITBIX
YUCEJN: OCTATKH 10 MOYJTIO
[TpuMeHeHre MPU3HAKOB JCTUMOCTH TISITBIX

91 yucen: anroput™ EBknuaa mist pemenHus
3a/1a4 B LEJBIX YUCIIaxX

92 Kontponbnas padota: "Teopus menbrx
yucen"
CucreMa 1 COBOKYIMHOCTh YPaBHEHUI.

93 PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIEJICTBUS
CucreMa 1 COBOKYIHOCTh YPaBHEHUI.

94 PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-
CIIEICTBUS

95 OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YPaBHEHUN
OcHOBHBIE METO/IbI PEIICHUSI CUCTEM U

96 COBOKYITHOCTEW HPPALlMOHATBHBIX
YPaBHEHUNU

97 OcHOBHBIE METO/IBI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHM

08 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHHA

99 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

100

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00JaCTe HAyKH U pealbHON
YKU3HHU, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJbTaToB

102

[IpuMeHeHne cuCTeM K PELICHUIO
MaTeMaTHYeCKUX 3ajiau U 3ajad u3
pa3IUYHBIX 00JIACTEeH HAYKHU U PEATbHOU
YKU3HU, HHTEPIIPETALUs TOJTYyYEHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3ajiau U 3aja4 u3
Pa3IMYHbBIX 00J1aCTel HAyKH U pealbHON
KU3HU, HHTEPIIPETALUS OTyYEHHBIX
pEe3yNbTaToOB

104

KonTponbnas pabota: "Cucrembl
paIOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JOorapu(pMUUECKUX
ypaBHEHHI"

105

PanumonanbHbIE YpaBHCHU C I[TapaMCTpaMU

106

PanmonanbHbIE HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

WppannoHansHble ypaBHEHUs, HEPABEHCTBA

S N




C IapaMmeTpaMu

109 WppanmoHaibHbIe CHCTEMBI C TApaMeTpaMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHEHUs, HEPAaBEHCTBA
C mapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114 TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuroHomeTpuuecKkre HEPaBEHCTBA C
napameTpamMu

116 Tpuronomerpuyeckne CUCTEMBI C
napameTpamMu
[Toctpoenue u uccineaoBanne

117 MaTeMaTHYECKUX MOJIENIEN peanbHbIX
CUTYallMil C TOMOIIBIO YPABHEHUH C
napameTpamMu
ITocTpoenue u uccnenoBanue

118 MaTeMaTH4YECKUX MOJIEIEN pealbHbIX
CUTYyallMi C OMOIIbIO CUCTEM YPaBHEHHH ¢
napameTpamMu
ITocTpoenue u uccienoBanue

119 MaTEMaTUYECKUX MOJIENEH PEAIbHBIX
CUTyalluli C IIOMOILBIO CUCTEM YPaBHEHUH C
napaMeTpamu

120 KonrtpomnbHas pabdora: "3anaun ¢

napaMmerpamu’




[ToBTOpEeHUe, 06001IIEHNE, CHCTEMAaTH3 AN

121 e n "
3HaHuUM: "YpaBHEHUA

122 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTHU3AIUS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHU"

124 [ToBTOpEHue, 06001IeHNE, CUCTEMATU3ALINS
3HaHuii: "HepaBencrtna"

125 [ToBTOpeHnue, 06061IeHNE, CCTEMaTH3aLUs
3HaHui: "HepaBencrsa"

126 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs
3HaHui: "HepaBencrsa"

127 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBonHas u e€ npumeneHue"

128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

130 [ToBTOpEeHnue, 06001IeHNE, CHCTEMAaTHU3aALINS
3HaHuii: "MHTEerpan u ero npumeneHue"

131 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alUs
3HaHui: "OyHkun"

132 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3allUs
3HaHui: "OyHkun"

133 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "Oyukun"

134 Htorosas KOHTpoJbHAsA paboTa

135 Htorosas KOHTpoJbHAsA paboTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs
3HAHUM

OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

136
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






