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MNOACHUTEJIBHASA 3AIIMCKA

VYyebHblii Kypc «Anrebpa M Hayaja MaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero oopa3zoBaHUs,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJIEHUE O0yYaroMIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyJIUpYET CBOH
JOCTUKEHHS B MaTeMaTu4eckoi opme.

VYyebHblii Kypc anreOpbl M Hadall MAaTEMATHUYECKOTO aHAIM3a 3aKja/IbIBAcT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TCHICHUIWN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOIb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIIMK U pacCykKIaTh NEAYKTUBHO, HUCIIOJIb30BATh
000011eHe W KOHKpETHU3aIuio, a0CTparupoBaHWE U aHAJIOTUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIro
aHalm3a» 00ydYaroliuecs MOJYy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMATUYECKUX MOJENEH peaibHBIX CUTYallHi,
UHTEpHpETAllU  TOJIYyYEHHBIX  pEUIEHUH, 3HAKOMATCS C  MpUMepaMu
MaTEMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJEC, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOpMHpPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHOU
NEeSATEIbHOCTH, TpeOylolel MPOJOJDKUTEILHOM  KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIHN pe3ysIbTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT O0YUYEeHHUSI.

B cTpykTtype yueOHoro kypca « Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHAIIA3a
BBIZICJICHBI  CIIEYIONIME COJAEpKaTeIbHO-METOAuYecKue JimHuu: «Yucna u
BbIunciaeHus», «OyHKuuu U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOAMUECKUE JIMHUM H3Y4aloTCsl HAa MPOTSHKEHUM JBYX JIET



0o0y4eHusI Ha YPOBHE CPEIHETO 00IIET0 00pa30BaHUs, ECTECTBEHHO JIOMOIHSIS IPYT
Jpyra ¥ IOCTENEHHO HACHIIAsiCh HOBBIMU TEMaMU U pasfenaMu. J(aHHbII yueOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, IMOCKOJBKY OOBEIUHAET B cebe cojaepKaHHe
HECKOJIbKUX MaTeMaTU4YeCKHX JMCLUUIUINH, TAaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTH4eCKU aHalIU3, TEOPHSI MHOKECTB, MaTeMaTHueckas Joruka u gpyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MAaTeMAaTUYECKUM
anmapaToM, y HUX TOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MaTEMaTHUYECKyI0 MOJIENb pPEalbHON CUTyallud, HPUMEHSTh 3HAHUS,
NOJy4eHHbIE MpPU HU3YyYEHUH Y4eOHOTro Kypca, AJIsi PEHICHUS CaMOCTOSTENILHO
chopMyIMPOBAHHON MaTeMaTUYeCKOW 3a7ay, a 3aTeM HHTEPIPETHPOBATH CBOMU
OTBET.

CopepxxarenpHO-MeTOIMYeCcKass JUHUS «Yuclia U BBIYUCICHUS» 3aBEpIIacT
¢opMHpOBaHNE HAaBBIKOB MCIOJIB30BAHUS ACHCTBUTEILHBIX YUCEI, KOTOpOe ObLIO
HAy4aTo Ha ypPOBHE OCHOBHOTO 001Iero oopasosanusi. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi 0coboe BHUMaHue yneisieTcs  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHCia, YMEHUE JeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYUCIICHUS], OLIEHUBATh YUCIIOBBIE BBIpAXKEHUSA, pabOTaTh ¢ MaTeMaTUYECKHUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIMMCSI MHOXECTBa HATypaJIbHBIX, IIEJIBIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM H3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOWMCTBEHHbIE €My crnenupuyeckue 3ajadyd U ONepalMu: JeJIeHHe Haleo,
ONEpPUPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEN, OCOoOble CBOICTBA
palMOHAIBHBIX M MPPALMOHAIBHBIX YUCEN, apuPMETUYECKHE ONEPAIlUH, a TAaKKe
U3BJICUCHUE KOPHSA HATYpaJbHOM CTENEHH Ha MHO>KECTBE KOMILJIEKCHBIX YHCEIL.
brnarogaps mocnenoBaTelbHOMY PpACHIMPEHUIO Kpyra HCIOJIb3yEeMbIX YHCENT H
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NMPHUMEHEHUS JIs PEIICHUS Pa3lnyHbIX 33734
dopmupyeTcsi TpeAcTaBiIeHUE O €AMHCTBE MAaTeMaTHKH Kak HayKd U e€ pojid B
MOCTPOCHUN MOJIETICH peanbHOr0 MHUpa, HIMPOKO HCIOJIB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro oO0Iero o0pa3oBaHMs, MOCKOIbKY B KaXIOM
pasgene IIporpammbl THpeayCMOTPEHO peElIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3ynpTaTe OOyYalolUecs OBJAJEBAIOT PAa3JIMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAIMOHATBHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUI, HEPABEHCTB U CUCTEM, a TakKXke 3ajad,
cojepxamux mapaMmerpbl. llodydeHHbIe yMEHHsI IIMPOKO HCIONB3YIOTCS MpU
UCCIIeIOBaHNH (YHKIMNA C TIOMOILBIO MPOU3BOJHOM, MPHU PEHICHUN MPHUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJECHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.



JlanHasi copepaxaTenbHas JIMHUSA BKIIOYaeT B ce0s Takke (OpMUpPOBaAHHE YMEHUN
BBIMOJHATH  pacu€rtel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TAKXKE BBIPAKCHUM,
coliepkaliux CTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpanyeckoro
MaTepHaa IpOUCXOIUT JajibHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUICHUST 00yJarommxcs, (OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHM,
paboThl C CHUMBOJBHBIMU (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE PAaBEHCTB U HEPABEHCTB. AJireOpa npeaiaraeT 3QppeKTuBHbIC
WHCTPYMEHTBl I PEUIECHUsS MPAKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK A3bIKa HAYKH.

CopepxxarenpHo-MeTOoMYeckass JUHUS «DyHKIUUM U TpaduKW» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUCHHS MaTepHuaa. M3yueHne CTEeneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU ISl PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M,
TaK U C pEHICHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM Oo0iblIOe BHUMaHHE
yaensercs (GOpMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMy 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIEOBATh MOJIyYeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi cofiep KaTeIbHOM JIMHAN HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIIOILINX BBIPAYKAaTh 3aBUCUMOCTH MEXY BETUYMHAMU B PA3ITMYHON
dbopme: aHaTUTHYECKOM, Ipaduyeckoil u ciioBecHOM. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIECHHIO W
KOHKPETHU3AIMH, UCIIOIb30BAaHUIO AHAJTIOTUH.

CopnepxarenpHass JuHua «Hadana MareMaTnyeckoro aHaian3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TaK U NPUKIAIHBIX 3a7]ad4,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAesaTh MX HauOOJbIIME W HAUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAM (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTeiapHas JMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEIEW pealbHbIX CHUTYalHM,
MO3BOJIAET HAXOIUTh HAWJTYYIIIEE PEIIEHUE B IPUKJIIAIHBIX, B TOM YHCIIE COLIMAIBHO-
DKOHOMHYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO AHAIN3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBLHO-IOTHIYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUIl pACIO3HABATh IMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaroumecs y3HaroT O BbIIAIOIINXCA
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MAaTEMaTWKH Kak Hayku, U 00 uXx
aBTOpax.



CopnepxarenbHO-MeToauYecKas JIMHUS «MHOXeCTBa U JIOTUKa» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKUA. TeopeTHko-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC IMIKOJIBHON MaTeMaTUKU
U TpejiaraloT HauOoJyiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKH M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JUCLHMIUIMHBL U HMX TMPUIOKEHUS B eauHoe uenoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOy4YarmIeMycs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTE€MaTHWKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpOrocTh OOOCHOBAaHHMH | CJICIOBAHHE OIpPEICIEHHBIM
npaBWJiaM  MOCTPOEHMSI  JIOKA3aTeJIbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
0o0yyJaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYK/ICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yuebHOM Kkypce «Anrebpa W HadaJia MaTeMAaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJIECIUPOBAHUS, KOTOPhIE MPHU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITUX MOJEJNEeH ¢ MOMOIIbI0 amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, MHTEpIpEeTalluy TOJYYeHHbIX pe3ylbTaToB. Takue
3a/IaHUsl BILUIETEHBI B KAXKJIBIN U3 pa3eioB IPOrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIIONB3YeTCS IS PeUICHUs] MPUKIAAHBIX 3amad. [lpu
peUIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOrMI0, 0000maTh W KOHKPETH3UpOBaTh  MpoOiemy.
JlestenbHOCTh 1O (OPMUPOBAHHWIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a7ad
OpTaHU3YETCs B MPOIIECCE U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa n Hadaia
MaTEMaTUYECKOrO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Aapodu. [lpumenenue npoOel W NPOLIEHTOB st
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEl 3HAHUW U PEaJIbHOM KU3HMU.

JevictBuTtenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudpmernueckue  onepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JNEUCTBUTEILHOTO YHUCHa U ero cBoicTBa. [Ipubnmk€HHbIE BHIYMCICHUS, TPABHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbIM nokazareneM. buHoM Herotona. Hcnosb3oBanue
HOJIXOAIICH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YUCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYpaJIbHOM CTENEHU U €TI0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTECIJICM.

Jlorapudm uymcma. CpoiictBa jorapupma. JlecaTuuHble W HaATypasbHbIE
Jorapu(MsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M APKTAaHI'E€HC YUCIJIOBOTO apryMEHTA.

YpaBHeHMS U HEPaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CleAcTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOTrouseHbI ¢ LeTbIMU KO3PPUITUECHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI pemeHns
VPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapu(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKUX YpaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucreMm JMHEHHBIX ypaBHEHMH. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUUECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, IPUMEHEHUE OIPENENUTENS ISl PEIIEHUS CHCTEMBbI
JUHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 33/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUM. McciienoBanue nmoCcTpOEHHOM MOJEIN C MIOMOIIBE0 MATPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTYyalMd C IOMOIIBIO
YpPaBHEHU W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afanus (QyHKIUU. B3anMmHO o00paTHble (QYHKIIHH.
Komnosumus Qynkumii. 'padux  ¢GyHKuu. DaemMeHTapHble NTpeoOpa3oBaHus
rpaduKoB GyHKIUH.

OO6usacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUU. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIIUA. MakCUMyMbl U MHHUMYMBI
dbynaknuu. Hanbospiiee n HauMeHbIee 3Ha4YeHus (PYHKIINY HAa IPOMEKYTKE.

JIuneiinasi, KBaJpaThyHasi W ApOOHO-NMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM U IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS N-0if cTeneHu Kak GyHKIUU 00paTHOM CTENeHH
C HATypAJIbHBIM MOKA3aTEJIEM.

[Toka3zaTtenbHass u Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4ecKOro aHajansa

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUs IIOCIIEAOBATENLHOCTENH. MeTon
MaTeMaTUYeCKOM HHIYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIBHOCTH.
Hctopusi BO3ZHUKHOBEHUS MAaTEMaTUYECKOI'O aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Uncino e. Dopmyia CI0KHBIX
NpoleHTOB. Mcrnosib30BaHWE TIPOTPECCHH I PEIICHUS pealbHbIX —3aJad
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHbie GyHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HEIPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(bu3znyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[TpousBogubie  anmeMeHTapHbix  ¢yHkuuil.  [IpousBomnas ~ cyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOX€eCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
ONIMCAaHMs PEANBHBIX NPOLECCOB W SABJICHWUM, IPU PELICHWM 3a7ad W3 JAPYIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOIO OOBEKTA, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YDABHECHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanshbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (ganee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa st pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKast (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IS PENICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHMs U HEpaBeHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIECTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKnX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MATEMAaTHYECKHUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIaCTEl HAYKU U peabHOM KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommozunum GyHkIUA. ['eoMeTpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TpadUKH.

['padrueckne meronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE BO3HUKAIOT MPH PEIICHUU 3aad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyaja MaTeMaTH4eCKOro aHaJIn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanbobIero 1 HAMMEHbIIEro 3HaU€HU N HeNpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpPOU3BOMHOM JUISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAHBIX 3a/a4ax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (HOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNuTerpai. ['eomeTpudeckuid CMbICI HHTETpalia. Beruucienne onpeaei€eHHOro
uHTerpaia no gopmysne Herotona-JIeitonuna.

[IpumeHeHue uwHTErpana i HAXOXKIEHUs IUIOWAAell MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJL.

[Tpumepsr pemenuii nuddepeHINaNbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUNCKOT0 00I1IECTBA, TPEICTABICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIYp
IpaXJIAHCKOTO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMeHHue
B3aMMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE D3THUX JOCTI)KEHUH B JAPYTrUX HayKax, TEXHOJOTHUsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYUBOIO Oy IYIIIETro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELUICHH, pacCyKIEeHUI, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUS, HHTEpec K
paznuuHbiM  chepaM  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U pean30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILIAHBI,



TOTOBHOCTH ¥ CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caM000pa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, ITOHHUMAHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLUAIIBHOUN
Cpenbl, 0OCO3HAHUE TJI00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHECHHE MaTEeMaTHM4YEeCKUX 3HAHUW IS pelieHus 3agad B o0JiacTu
OKpYXalUEel Cpe/pl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTUYECKOM
HayKH Kak cpepbl 4eIOBEYECKOM AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHUS LIMBWIM3ALMU, OBJIAJICHUE S3bIKOM MAaT€MAaTUKUA U MaTEMaTUYECKOMN
KYJIbTYPOU KaK CPEACTBOM IMO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOECKTHYIO
Y UCCJIEA0BATEIIbCKYIO AEATEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble JJornueckue a1eiicTBUA:

BBISBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TMOHATHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (HOPMYyIUPOBATH
oIpezesieHUs MOHATUH, YCTAaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLMH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOPMYyJIUMPOBaTbH U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00I1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU Ui
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEIyKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3anayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BHIOMPATh HanOo0JIee MOIXOASAIINN C YIETOM CAMOCTOSITENTEHO
BbIJIEJICHHBIX KPUTEPUEB).

Bba3oBble ucciiegoBarebLCcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLICHHUS W BBIBOJABI IO pe3ybTaTaM
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HOJTy4eHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbBIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISITh IeQUIHUTH MHPOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BONPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N IIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOI TEMBI,
npoOJIeMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTAaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIINNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaThH PA3HOTIACHS, CBOM BO3PAKCHUS,

IIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIICPUMEHTA, MCCIICOBAHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4€TOM 3ajad
MIPE3EHTAIlU U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIECHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJISl Mpoliecca M pe3yjbTaTa pelieHus
MaTeMaTUYEeCKOH 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIbHON
paboThl TpU pemieHHH YYeOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 000011aTh
MHEHHUS HECKOJIBKHUX JIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUS, OOMEH MHEHHIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€HAMHU KOMaH/Ibl, OI[EHUBATh KAU€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIEIYIONTHE
IpEeAMETHBIE PE3YJIbTaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOIO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaATU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh TMOHSATUSMHU: PAIMOHATBHOE YHCIO, OECKOHEUYHas
nepuognuyeckasl JIpoOb, TMPOLEHTHI, HPPAIMOHAIILHOE YHCJIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JIpoOM M TPOLIEHTH ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, PUKUIKY U
OLIEHKY Pe€3yJIbTaTa BIYUCICHUM;



CBOOOJHO OIEpPUPOBaTH IOHITHEM: CTENEHb C IEJNbIM I[IOKa3aTeleM,
UCIOJIb30BATh MOAXOIAILYI0 (POPMY 3alUCH EHCTBUTEIIBHBIX YUCEN IJIS1 PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX;

CBOOOZHO OINEPUPOBATh MOHATUEM: APUPMETHUUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHATBHBIM MIOKA3aTEeIIEeM;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEpPUPOBATh MOHSITUSIMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKUCJIOBOIO apTyMEHTA;

ONEpPUPOBATh NMOHATUAMU: aPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JAPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHO,
MHOTOYJICH C LEIBIMU KO3 PUIIMEHTaAMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHHUE
MHOI'OYJIEHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpPUpPOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENCIUTENb MaTpUlbl 2 X 2 M €ro IEOMETPUYECKUH CMBICII,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSATh ONPEACIIUTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJsi MPeoOpa3oBaHUA
BBIPAKEHU;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIMX CTEIIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MNOHATUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (OPMYJIIbI ISl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OIEPUPOBATH MOHSATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUIsl  PEIIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUI;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJlayM, MCCIIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUSA, CIOCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMS (DyHKUMNA, TpapuK QYyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINH;

CBOOOZHO ONEpPUPOBATH HMOHSTUSAMM: OOJIACTH OINPEAEIEHUS U MHOMXECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbl (DyHKIMM, HaumOOJblllee M HaUMEHbIlee 3HaueHWe (yHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO ONEpPUPOBATh NOHIATUAMMU: CTEIIEHHAs (YHKLUS C HATYpaJIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh NOHATHUSIMM: JIMHEHHAs, KBaJpaTW4yHas U JPOOHO-TMHEHHAs
(YHKIMH, BBIIOJHATH JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, MX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pelIeHus
YPaBHECHUM;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpeziesIieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCHUMOCTEH NpU peUIeHUH 3a7a4 U3 JPYIHX Y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Havaja maTeMaTH4eCKOIo aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yOBbIBAIOIIAsi T€OMETPUYECKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIIOHEHLIUAIIbHBIN POCT, (DOPMYJIa CIOKHBIX IIPOLIEHTOB, UMETh IPECTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh IPOIPECCUU JI PELICHUs PEaJIbHbIX 3a/1ad MPUKIIATHOTO
Xapakrepa;



CBOOOIHO OTEPUPOBATH MOHATUIMU: MOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEIOBATEIBbHOCTEH, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HENIPEPHIBHBIE (YHKIIUU, TOUYKH pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBATh MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELICHUs 3a]1ay;

CBOOOJTHO OINEpUPOBaTh TMOHITUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3UIIMHU
NBYX (DYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHOXECTBaMHU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisi OMUCAHUS peabHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 3aJ1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4yaroIIMiiCSd TOJYYUT CIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayaia MaTeMaTHUYECKOrO aHAJIA3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YUCEJI, UCIO0JIb30BaTh NMPU3HAKU JCITMMOCTH LIEJIbIX YHCEIl,
HO/I m HOK HaTypanpHbIX 4HCeN Uil PEUIEHUsS 3a7ad, IPUMEHSATH AJITOPUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh MOHSATHEM OCTaTka 10 MOJYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUICKCHBIE YWCia B aireOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apU(PMETUICCKUE ONEpaIllui ¢ HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH TMOHATHUSMU: HPPAMOHAIBHBIC, TMOKA3aTeIbHBIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (HOpPMyNBI I PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBI-CIIEIACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHBIE, UppALMOHAJIbHBIE, MIOKa3aTEJbHBIE,
jJorapuMUYecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coAepkKallue MOAYJIA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METObI U1 PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4d ¢ IapaMeTpaMu;

MOJICJIMPOBaTh peajbHbIE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
WCCJIEIOBAaTh IOCTPOCHHBIE MOJENIW C WCIOJb30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UMUMK GYHKUUA C TMOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUIECKHE 00pa3bl YypAaBHEHHI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJIHO  ONepUpoBaTh MOHATUSAMU: TpadUKM  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS PeabHBIX
IIPOLIECCOB.

Hauajia MaTeMaTH4eCKOI0 aHAIM3A:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl KCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IlEro PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COLMAIIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUS
CKOPOCTH U YCKOPEHHMSI MPOLECcca, 3aJaHHOT0 (GOpMYyIIOoi Uitk Tpadukom;



CBOOOIHO OmEepUpoOBaTh TMOHATUAMM: IEepBOOOpa3Hasi, ONPEACIEHHBIN
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUMA W BBIYUCIATH
uHTerpai no gpopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEll C TOMOUIbIO HHTETPaa;

UMETh MpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJACIUPOBAHMM Ha TMpUMEpe
cocTapiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO U
¢u3nuecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabrpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoThI pecypesI
MHO0XecTBO IeHCTBUTEILHEBIX YHUCE.
1 MHorounensl. PanioHanbHbIe ypaBHEHUS U 24 )
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUU
) Oynaknuu 1 rpaduku. CreneHHas GyHKIUS C 12 1
LEJIbIM [TOKA3aTENEM
3 Apudmernueckuii KOpeHb N-0il CTENCHH. 15 1
HNppaunuoHaibHbie ypaBHEHUS
4 [MokazarenpHas Gpynkmwus. [lokazarenpHbIe 10 )
ypaBHEHUS
5 Jlorapudmuaeckast GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpruecKue BbIpaKEHUS U ” 1
YpaBHEHUSA
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 5 )
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Konrpoabnpie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
| HccnenoBanue GyHKINHA ¢ TTOMOIIBIO ” |
IIPOU3BOTHOM
2 [TepBooOpasuast u HHTETpa 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
Tpuronomerprueckue HEPaBEHCTBA
4 HppanuonansHble, OKa3aTEIbHbBIE U 24 1
JorapudMuyuecKre HepaBeHCTBa
KommuiekcHbie uncna 10 1
Harypanbnbie u 1enbie yncia 10 1
CucreMbl palioHaIbHBIX, HPPALUOHATEHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3aiauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne ara udponbie
n/n Tema ypora Bcero Konrposeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoThI padoThI pecypesI
MHO03€eCcTBO, onepaluy HaJl MHOKECTBaMH
1 . 1 03.09
Y UX CBOWCTBA
2 Hwnarpammsl Ditnepa-Benna 1 04.09
IIpuMeHeHne TEOPETUKO-
3 MHO’KECTBEHHOT0 armnapara Jyisl pelIeHus 1 05.09
3a7a4
Pammonansubie yncna. OOBIKHOBEHHEIE U
4 JECSATUYHBIE TPOOH, MPOIICHTHI, 1 06.09
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansubie yncna. OOBIKHOBEHHEBIE U
5 JECATUYHBIC TPOOH, TTPOIICHTHI, 1 10.09
OCCKOHEUYHBIE TTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB IS 1 11.09
pelIeHHs TPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOei u MPOIEHTOB IS 1 12.09
pelieHus: MPUKIAIHBIX 33124
2 JleicTBuTenbpHbIC YKclia. PanimonanbHbIe U | 13.09
MppanyoHaJbHbIC YHCIa
9 Ava/I(bMeTI/I‘-IeCKI/Ie OIepaluu C 1 17.09
JICMCTBUTEIIBHBIMH YUCIaMH




10

Moaynb AEHCTBUTENBHOIO YHCIIA U €70
CBOMCTBaA

18.09

11

[TpuGnuxEHHbBIC BHIYMCIICHUS, IPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BEIYMCIECHU

19.09

12

OcCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09

13

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

24.09

14

OCHOBHBIE METOIbI PEIICHUS IENbIX U
JIpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

25.09

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

26.09

16

MHOTOWIEHBI C IETBIMHA
koddunmentamu. Teopema Buera

27.09

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

01.10

18

Pewienue cucreM JIMHEWHBIX YPaBHEHUN

02.10

19

Marpwuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.

Onpenenurtenb MaTPUILBI 2X2, €r0
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHUA

03.10

20

Onpenenurtenb MaTPULBI 2X2, €r0
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

04.10




21

[IpuMeHeHue onpenenuTens 1 peleHus
CHUCTEMBI JINHEHHBIX YPaBHEHUI

08.10

22

Peenne npukiIagHbIX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

09.10

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

10.10

24

KonTtponbHas pabdora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JIMHEWHBIX YpaBHEHUI"

11.10

25

OyHKIMS, CIIOCOOBI 3a1aHus (YHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komno3unus ¢pynkunit

15.10

26

I'paduk Gyakmu. InemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIUN

16.10

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHui GyHkiuu. Hynmu Gynkun.
[TpoMeXyTKH 3HaK MTOCTOSTHCTBA

17.10

28

UérHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (YHKIIMU

18.10

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYyHKLINU Ha TPOMEKYTKE

22.10

30

Jlunelinas, kBagpaTudHas U JPOOHO-
AuHeNHas QyHKIUH

23.10

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOoeHUE TPaPUKOB ATUX YHKITUN

24.10




DJIeMEHTapHOE HCCIIEJOBAHUE U

32 . 25.10
MOCTpOeHUE TPaPUKOB ATUX (YHKITUN

3 Crenens ¢ 1enbIM 1okaszarenaeM. buaom 05.11
Hsrotona .
CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom

34 06.11
Herorona
CrenenHast GyHKIHS C HATypaJIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u 07.11
rpaduk

36 KonTtponpHas padora: "CreneHHas 08.11
¢yukuus. E€ cBoiicTa u rpadux" '

37 Apudmerndeckuii KOpeHb HATypaIbHOMN 1211
CTETEeHH U ero CBOMCTBa

13 Apudmernueckuii KOpeHb HaTypaTbHOU 1311
CTETEeHH U ero CBOMCTBa

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIHA, 1411
COJIEpIKalINX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH, 1511
CoJIeprKaliX CTENEHN U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, 19.11
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbubie ypaBHeHus1. OCHOBHBIE

42 METO/BI PELICHUS UPPALUOHAIBHBIX 20.11
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAUOHATBHBIX 21.11

ypaBHEHUU




Wppannonanbueie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPAUOHATBHBIX 22.11
ypaBHEHUU
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT

45 P P 26.11
UPPAIMOHATILHBIX YPaBHEHUI

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU 2711
UPPALMOHATIBHBIX YpaBHEHUI ’

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU 2811
UPPALMOHATIBHBIX YpaBHEHUI ’
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT

48 P P 29.11
UPPAIMOHATILHBIX YPaBHEHUI
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 Kak (PyHKIIMM OOpaTHOM CTETICHHU C 03.12
HaTypaJbHBIM MIOKa3aTelieM
CgoiicTBa 1 TpaduK KOPHS N-0il CTETICHU

50 Kak (PyHKIIMM OOpaTHOM CTETICHHU C 04.12
HaTypaJIbHBIM IOKa3aTesleM
KonTtponbHas pabdota: "CBoiicTBa 1

51 rpaduK KOpHS N-OW CTETICHH. 05.12
HppanuoHanbHbie ypaBHEHUA"
CreneHs ¢ pallMOHAIBHBIM MOKa3aTeleM U

52 e ep 06.12
e€ cBolicTBa
CreneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U

53 . 10.12
e€ cBolicTBa
CreneHs ¢ pallMOHAIBHBIM MOKa3aTeleM U

54 . 11.12
e€ cBolicTBa
[Toka3arenpHas KLus, €€ CBOMCTBA U

55 Dy, 12.12

rpapuk




Hcnonp3oBanue rpaduka GyHKIMM 115

56 . 1 13.12
pelIeHns ypaBHEHU!

57 Hcnonb3oBanue rpaibm(a byHKIMN 1715 1 17.12
pelIeHus ypaBHEHHH
ITokazarenbHble ypaBHEeHHS. OCHOBHBIE

58 METO/IbI PEIICHUS TOKA3aTENbHBIX 1 18.12
ypaBHEHHUI
ITokazarenbHble ypaBHEeHHS. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTENbHBIX 1 19.12
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/bI PEIICHUS [I0KA3aTEIbHbIX 1 20.12
ypaBHEHUU

61 KonTtponbHas padora: "I[lokazarenbHas ] 24,12
¢ynkuus. IlokazarenbHble ypaBHEHHS"

62 Jlorapudm uucna. CoiicTsa jgorapudma 1 25.12

63 Jlorapudwm uucna. CBoiicTBa norapudma 1 26.12

64 Jlorapudm uucna. CoiicTsa jgorapudma 1 27.12

65 JlecATUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1 28.12

66 JlecsaTruHbIC U HaTYpATbHBIC JTOTaPUPMBI 1 09.01

67 [IpeoOpazoBanue BBIpAKEHHIA, 1 10.01
coJIepXKaIiux Jorapudmpl

68 [IpeoOpazoBanue BEIpAKEHHIA, 1 14.01
CoJIepKALINX JIOTapH(PMBbI

69 [IpeobpazoBanue BhIpaXKEHUH, | 15.01
coJIepXKaliux Jorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 1 16.01

u rpadux




Jlorapudmuueckas pyHKIus, €€ CBOHCTBA

71 17.01
u rpaduk

7 Hcnonp3oBanue rpaduxa GyHKIMM 115 2101
pelieHus ypaBHeHUN

7 Hcnonp3oBanue rpadguka GyHKIIUN 15 201
pelieHns ypaBHEHUH
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METOBI PELICHUS 23.01
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI pELICHUS 24.01
norapupMHUECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIE METO/IbI pELICHUS 28.01
norapupMHUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU 29.01
JgorapupMUUECKUX ypaBHEHUI ’

73 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT 30.01
norapupMHUECKUX ypaBHEHUI '
KonTtponbHas pabora:

79 "Jlorapupmuueckas ¢yHKIIHSA. 31.01
Jlorapudmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 04.02
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC 05.02
YHCIIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 06.02

YUCIIOBOI'O ApTyMEHTA




ApKcuHYC, apKKOCUHYC U apKTaHT€HC

83 07.02
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 ONPEACICHUE TPUTOHOMETPUUECKHUX 11.02
(yHKIMNA YUCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 onpeAeieHue TPUrOHOMETPUIECKHUX 12.02
(yHKIMI YUCIOBOTO apryMeHTa

26 OCHOBHBIEC TPUTOHOMETPUIECCKHE 13.02
bopmyIbI

27 OCHOBHBIE TPUTOHOMETPUYECKHE 14.02
(hopmyIbl

28 OCHOBHBIEC TPUTOHOMETPUIECCKHE 18.02
(hopmyIbl

29 OCHOBHBIEC TPUTOHOMETPUIECCKHE 19.02
bopmMyIBI

90 Hpeo6pa30j3aHHe TPUTOHOMETPHUYECKHIX 20.02
BBIPXCHUI

o1 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKIX 21.02
BBIPpKCHUI

9 Hp606p330338.HI/Ie TPUTOHOMETPHUYECKIX 25.00
BBIpOKEHU I

93 Hpeo6pa30j3aHHe TPUTOHOMETPHUYECKHIX 26.02
BBIPXCHUI

94 Pemenune ”prFOHOMeTqueCKHX 2700
ypaBHEHHA

95 Penienne TpUroHOMETPUYECKUX 28,02

ypaBHEHUU




Pewienne TpuroHOMETpUYECKUX

96 . 04.03
ypaBHEHUU
PGH_ICHI/IC TPUTOHOMCTPHUUCCKUX

97 P P 05.03
YpaBHEHUU
Pemenrie TpUroHOMETPUYECKAX

98 P P 06.03
ypaBHEHUH
PGH_ICHI/IC TPUTOHOMCTPHUUCCKUX

99 P P 07.03
ypaBHEHUU
PGH_ICHI/IC TPUTOHOMCTPHUUCCKUX

100 P P 11.03
YpaBHEHUU
KontponbHas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 12.03
TPUTOHOMETPUUYECKUE YpaBHEHUS "
ITocnegoBaTenbHOCTH, CIIOCOOBI 3aIaHU

102 rocjenoBareibHocTel. Meton 13.03
MaTeMaTUYeCKOW WHIYKIIUN
MOHOTOHHBIC n OFpaHI/I‘-IeHHBIG

103 nocieaoBarenbHOCTH. Mcropus aHanusa 14.03
OECKOHEYHO MAaJIbIX

104 Apudmernueckast mporpeccust 25.03

105 I'eomeTpuueckas mporpeccus 26.03
BeckoneuHo yObIBaroIas reoMeTpuIecKast

106 Y P 27.03
mporpeccust
CyMMma OecKOHEYHO YOBIBArOLIEH

107 M oY B 28.03
T€OMETPUUYECKON MTPOTPECCUU
JInHeWHBIN U SKCIOHEHIIUAJIbHBIA POCT.

108 P 01.04

Yucno e. DopMyra ClI0KHBIX MPOILEHTOB




JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.

109 02.04
Yucno e. DopMyra ClI0KHBIX MPOILEHTOB
Hcnonp3oBaHue Nporpeccuu s

110 pelIeHNs peallbHbIX 3aa4 PUKJIaJIHOTIO 03.04
Xapakrepa

11 'I'<0HTp0J'IBHa$I pabora: ) 04.04

[TocnenoBaTeTbHOCTH U IPOTPECCUHU

112 HenpeprsiBHbIe (DyHKITNN U UX CBOMCTBA 08.04

113 Touxka pevlspHBa. AcuMNTOTH TpaduKoB 09.04
byHKIIUI

114 CpoiicTBa (hyHKIHIA HEMPEPHIBHBIX HA 10.04
oTpe3Ke

115 CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA 11.04
oTpe3Ke

116 MeTtoa HHTEpBAIOB /7Sl pEIICHUS 15.04
HEPaBEHCTB

117 MeTtoa HHTEpBAIOB /ISl pEIICHUS 16.04
HEPaBEHCTB

118 MeTtoa HHTEpBAIOB JJIsl pEIICHUS 17.04
HEPaBEHCTB

119 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 18.04
GbyHKIUH A1 pemeHus 3aaa4d

120 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX .04
(GYHKIWH 1715 pelIeHus 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN 23.04

122 OnpeneneHne, TeOMETPUYECKHIA CMBICIT 24.04

MIPOU3BOAHOM




Omnpenenenue, GU3NUECKUN CMBICTT

123 . 1 25.04
IPOM3BOTHOM

124 YpaBHeHUe KacaTeNbHON K TpaduKy 1 29.04
byHKIIUN

125 YpaBHEHUE KacaTelbHOW K TpapuKy | 30.04
byHKIUHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIMN 1 06.05

127 [Tpou3BoHbIE 37IEMEHTAPHBIX (DYHKITHI 1 07.05

128 [IpousBoaHast CymMMBl, np0H3Be):[e1jH;1, 1 08.05
YaCTHOTO ¥ KOMITO3UIMH (QyHKIIUN

129 [IpousBoaHast CymMMBl, np0H3Be):[eIUm;1, 1 13.05
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN

130 [IpousBoaHast CyMMBI, npomBentem, 1 14.05
YaCTHOTO ¥ KOMITO3UIMH (YHKIIUN

131 KonTtponsnas padora: "[IponzBoanas” 1 1 15.05

132 [ToBTOpEHME, o6o6mervIe," ) 1 16.05
cucTeMaTH3anus 3HaHui: "Y paBHEHUs

133 [ToBTOpEHwME, o6o6merule," ) | 20.05
cucTeMaTH3anus 3HaHui: "D yHKIH

134 Hrorosast KOHTpOJIbHASA paboTa 1 1 21.05

135 Hroroas koHTpoOJbHAs paboTa 1 1 22.05
I1

136 OBTOpEHHE, 0606meH1:1e, 1 3,05
cUcTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O0 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUH Ha
MOHOTOHHOCTH U BKCTpeMYMBI

03.09

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio PyHKITUN Ha
MOHOTOHHOCTB U AKCTPEMYMBI

04.09

IIpuMeHeHne pOU3BOIHOMN K
UCCIIEIOBaHHIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

05.09

IIpuMeHeHne pOU3BOIHOMN K
UCCIIEIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

06.09

[Ipumenenne npou3BOTHOM K
UCCIIEIOBAaHMIO (PYHKIMI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

10.09

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

11.09

Haxoxneaue HaubOIbIIErO U

HaUMEHBIIETO 3HAUYEHUs HEMPEPHIBHON

(GyHKIIMH Ha OTpE3Ke

12.09




Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIETO 3HAYCHUS HENPEPBIBHOM
(GyHKIIMH Ha OTpE3Ke

13.09

Haxoxnenue HauOOJIBIIErO U
HAaUMEHBIIETO 3HAUYCHUSI HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

17.09

10

Haxoxnenue HanOOJIBIIErO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKINMU Ha OTpE3Ke

18.09

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIIMHM Ha OTpE3Ke

19.09

12

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HEPEPHIBHON
(GbyHKIIMHM Ha OTpE3Ke

20.09

13

[Ipumenenre npou3BOIHOM IS
HAXO0XJCHUS HAUJTYUIlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

24.09

14

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHUS HAUJTYUIlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

25.09

15

[Ipumenenne npou3BOIHOM JJIs
OIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (POpMYIION HITH
rpaduKom

26.09

16

[Ipumenenne npou3BOIHOM JJIs
onpeeIeHUsI CKOPOCTH U YCKOPEHUS

27.09




npoiiecca, 3a1aHHoro (GopMyIoi Hiu

rpadgukom

17 Komnozunus GpyHKuuit 01.10

18 Kommnosumus pyakmmit 02.10

19 Komnozunus pyHKuui 03.10

20 FeOMeTqueCISHe 00pa3bl ypaBHEHUH Ha 04.10
KOOPJIUHATHON TIOCKOCTH

21 FCOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 08.10
KOOPAMHATHOH MJIOCKOCTH

2 KOHTpOJzLHaﬂ pabora: "I/ICCJ'Ie,Z[OBanI/Ie 09.10
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO 10.10
epBOOOpa3HBIX
[TepBoOOpasHbIE EMEHTAPHBIX

24 ¢bynkuuid. [IpaBuiia HaX 0K ACHUS 11.10
epBOOOpa3HBIX
[TepBoOOpasHbIE EMEHTAPHBIX

25 ¢bynkuuii. [IpaBuiia HaX0XKACHUS 15.10
NEePBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyeckuii CMbICIT 16.10
UHTerpaia
Brruncnenue onpenenéHHOro HHTErpaia

27 . 17.10
o ¢popmyse Herorona-Jleibnuia
Beruncnenue onpenenéHHoro HHTerpana

28 . 18.10
no opmyne Herorona-Jleliouuma

29 [IpumeneHnne nHTErpana s 210

HaxO0’KJICHUS TUTONIAIeH TIIIOCKUX QUTYp




IIpuMeHeHne nHTErpaIa Uil

30 HaxO0XXJICHUSI 00HEMOB T€OMETPHUIECKUX 23.10
Tem

31 ITpumepsl VpemeHm”I TuQQepeHIraTbHBIX 24,10
ypaBHEHHA

1 [Tpumepsr upeH_IeHI/Iﬁ nuddepeHnranTbHBIX 75.10
ypaBHEHHI
MatemaTtuueckoe MOJEIUPOBaHHE

33 peanbHBIX MPOIECCOB C MOMOIIBIO 05.11
nuddepeHIMaTbHBIX YPaBHEHHI

34 KOHTpOJII:'.'HaH paborta: "I[lepBooOpa3Has u 06.11
MHTETrpal

15 TpHVFOHOMeTqueCKHe byHKIMH, UX 0711
CBOMCTBA U TpapuKu

16 TpI/Ij"OHOMeTpI/I‘IeCKI/Ie byHKIMH, UX 08.11
CBOICTBa U TpaduKku

37 TpI/IVI‘OHOMeTpI/I‘-IeCKI/Ie byHKIIH, UX 211
CBOWCTBA U TpapuKu

13 Tpuronomerpuyeckue GyHKINH, UX 13.11
CBOWCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINH, UX 1411
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH € MOMOLIBIO 15.11
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH € ITOMOILBIO 19.11

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHUX

42 YpaBHEHUH € MOMOIIBIO 20.11
TPUTOHOMETPUIECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPHUIECKHUX

43 YPaBHEHUN C MOMOLIBIO 21.11
TPUTOHOMETPHUECKOM OKPYKHOCTH
Perienue TpUTOHOMETPUUECKUX

44 P P 22.11
HepaBeHCTB
Perienue TpUrOHOMETPUUECKUX

45 P P 26.11
HEPABCHCTB
PCH_IGHI/IG TPUTOHOMCTPHUUYCCKUX

46 P P 27.11
HepaBeHCTB
Perienue TpUTOHOMETPUUECKUX

47 P P 28.11
HepaBeHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITUHN. 290.11
Tpuronomerpuyeckue HepaBeHCTBA"
OCHOBHBIC METOAbI PCUICHUA

49 p 03.12
ITOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIG MCETOAbI PCUICHUA

50 p 04.12
ITOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METOBI PELICHUS

51 P 05.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIG METOAbI PCUICHUA

52 p 06.12
ITOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METOBI PELICHUS

53 P 10.12

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUSA

54 11.12
J‘IOFapI/Iq)MI/IquKI/IX HepaBeHCTB
OCHOBHBIG MCETOAbI PCUICHUA

55 p 12.12
JorapupMHUECKUX HEPABEHCTB
OCHOBHBIe METOAbI PCUICHUA

56 p 13.12
J‘IOFapI/Iq)MI/IquKI/IX HepaBeHCTB
OCHOBHBIG METOAbI PCUICHUA

57 p 17.12
I/IppaHI/IOHaHBHBIX HepaBeHCTB
OCHOBHBIG METOAbI PCUICHUA

58 p 18.12
UpPaLMOHAILHBIX HEPABEHCTB
OCHOBHBIe METOAbI PCHICHUA

59 p 19.12
I/IppaHI/IOHaHBHBIX HepaBeHCTB
OCHOBHBIG METOAbI PCUICHUA

60 p 20.12
I/IppaHI/IOHaHBHBIX HepaBeHCTB
I'padnueckue MeTOILI pENIEHUS

61 pad petter 24.12
I/IppaHI/IOHaHBHBIX ypaBHeHI/H/I
F APUUYCCKHUEC MECTOObI PCHICHU S

62 pad pettiet 25.12
I/IppaHI/IOHaHBHBIX ypaBHeHI/II/I
I'padnueckue MeTOILI pENIEHUS

63 pad pett 26.12
TITIOKA3aTCIIbHBIX ypaBHeHI/II/I
F APUUYCCKHUEC MCTOObI PCIICHU S

64 pad p 27.12
TITIOKA3aTCIIbHBIX HepaBeHCTB
F APUUYCCKHUEC MCTOObI PCHICHU S

65 pad PeIHCHE 28.12
J‘IOFapI/Iq)MI/IquKI/IX ypaBHeHI/H/I
I'padnueckue MeTOILI pENIEHUS

66 pad p 09.01
JorapupMHUECKUX HEPABEHCTB
F APUUYCCKHUEC MCTOObI PCUICHU S

67 pad P 10.01

norapuMUYECKUX HEPABEHCTB




68

I'padmyeckue MeToAbI perieHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUI

14.01

69

I'padmyeckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
YpaBHEHUU

15.01

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

16.01

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

17.01

72

Kontponbnas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIC U
norapudMudeckue HepaBeHcTBa"

21.01

73

KomrmekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMIUIEKCHOTO YHClia

22.01

74

KomrmekcHbie uncna. AnreOpandeckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

23.01

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

24.01

76

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaMHU

28.01

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

29.01




N300paxkeHre KOMITJIEKCHBIX YHCET Ha

78 . 30.01
KOOPJMHATHON TIJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu 31.01
M3 KOMIUIEKCHOTO YHCIIa '
dopmyna Myaspa. Kopan n-oit creneHn

80 pMyra Vyarpa. ROp 04.02
M3 KOMIUJIEKCHOI'O YHCIa
HpI/IMeHeHI/IG KOMIIJICKCHBIX YHUCCIT IJIs1

81 perieHust GU3NIECKUX U TEOMETPHUICCKUX 05.02
3a1a4
KonTponsHasg padora: "KoMiekcHbie

82 P P 06.02
qpciia

83 HarypanbHbie u 1ienble yncina 07.02

84 HarypanbHble u nensie yncna 11.02
IIpuMenenne NpPU3HAKOB AEIMMOCTH

85 P P A 12.02
ICJIBIX YHUCCIT
IIpuMenenne NPU3HAKOB AEIMMOCTH

86 P P A 13.02
LEBIX YACET
H NMCHCHUC IIPU3HAKOB JICIINMOCTHU

87 P P A 14.02
uensix yucen: HOJl u HOK

28 [IpuMeHeHne MpU3HAKOB ACITUMOCTH 18.02
nensix yncesn: HOJ u HOK ’
IIpuMenenne NPU3HAKOB AEIMMOCTH

89 P P A 19.02
LEJTBIX YUCEN: OCTATKH 110 MOJIYITIO
H NMCHCHUC ITPU3HAKOB ACJIMMOCTHU

90 P P 20.02
IICJIBIX YHUCCII. OCTATKH I10 MOI[yJ'IIO
[IpuMeHeHne MpU3HAKOB ACITUMOCTH

91 LEJIBIX YKceN: anroput™ EBknuaa mis 21.02

pelICHUs 3a1a4 B LCJIbIX YHUCJIaX




92

KonTpomnpHas padora: "Teopus 1enbix
yucen"

25.02

93

Cucrema 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

26.02

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCUIIbHBIE CHCTEMBI U CHCTEMBI-
CJICACTBUA

27.02

95

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHbBIX
YpaBHEHUI

28.02

96

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW MPpallMOHATBHBIX
YpaBHEHUI

04.03

97

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

05.03

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

06.03

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIecKux
ypaBHEHUI

07.03

100

OCHOBHBIE METObI PELIECHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUIEcKux
ypaBHEHUM

11.03

101

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MATCMAaTHUYCCKUX 3aa4 M 3aJJa4 U3

12.03




pa3nuyHbIX 00JacTeil HayKH U peaNbHOM
’KU3HU, MTHTEPIPETALUs OJTy4YECHHBIX
pE3yJIbTaTOB

102

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHBIX 001aCTe HAYKH U peaslbHOM
KU3HU, MTHTEPIPETALUs IOTy4YECHHBIX
pE3yJIbTaTOB

13.03

103

IIpuMeHeHrne HEpaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3NnuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, MHTEPIPETALUs IOTy4YECHHBIX
pE3yJIbTaTOB

14.03

104

KonTponbnas pabota: "Cucrembl
paIMoOHATBHBIX, UPPAIMOHATBHBIX
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHUN"

25.03

105

PannoHanbHbIE YpaBHEHHUS C
rnapameTpamu

26.03

106

ParmonansHble HEpaBEeHCTBA C
napamMeTpamu

27.03

107

PanyoHanpHbIE CUCTEMBI € TapaMETPAMU

28.03

108

HppannonanbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

01.04

109

HppannoHalibHbIE CUCTEMBI C
napameTpamu

02.04

110

IlokasaTenbHbIe YpaBHEHUs, HEPABEHCTBA
C mapameTpaMu

03.04




111

ITokazarenabHblE CUCTEMBI C TApaMETPaMuU

04.04

112

Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

08.04

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

09.04

114

TpuroHomerpudeckue ypaBHEHUS C
rapameTpamu

10.04

115

TpuroHoMmeTpudeckre HepaBEHCTBA C
napameTpamMu

11.04

116

TpuronoMmerpuyeckre CUCTEMBI C
napameTpamu

15.04

117

[TocTpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTYyalUi C IOMOLIBbIO YPABHEHUH C
napaMeTpamMmu

16.04

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJENEHN peaabHbIX
CUTYallUi C HOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpamu

17.04

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJENEH peaabHbIX
CUTYallUi C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpaMmu

18.04

120

Kontponbnas padota: "3agauu ¢
napaMmerpamu”

22.04

121

[ToBTOpenue, o600mIEeHNE,
cucrtemMaTtusanus 3HaHui: "YpaBHeHus"

23.04




122

[ToBTOpeHue, 06001IEeHNE,
cucrtemMaTusanus 3Hanuil: "YpaBHeHus"

24.04

123

[ToBTOpeHue, 06001IEeHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUH"

25.04

124

[ToBTOpeHme, 0600mIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

29.04

125

[ToBTOpeHme, 0600IIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

30.04

126

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3ainus 3Hanuii: "HepaBencrpa"

06.05

127

[ToBTOpenue, o600mIEeHNE,
cuctemaTtusanus 3Hanuil: "IIpousBoaHas
u e€ npumeHeHue"

07.05

128

[ToBTOpeHme, 0600IIEeHNE,
cuctemaTtusanus 3Hanuil: "IIpousBoaHas
U €€ nmpuMeHeHue"

08.05

129

[ToBTOpeHue, 06001IeHNE,
cucreMmaru3anus 3HaHui: "IIponsBogHas
U €€ nmpuMeHeHue"

13.05

130

[ToBTOpeHue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "MHterpan u
€ro npuMeHeHue"

14.05

131

[ToBTOpenue, 0600mIEeHNE,
cucreMaTtu3anus 3HaHui: "OyHkuun"

15.05

132

[ToBTOpenue, o600mIEeHNE,
cucrtemaTtusanus 3Hanuil: "Oynkuun"

16.05




[ToBTOpeHue, 06001IEeHNE,

133 o " 1 20.05
cucreMaru3anus 3HaHui: "OyHKIIH

134 HToroBast KOHTpOJIbHAs paboTa 1 1 21.05

135 HroroBast koHTpOIBHAS paboTa 1 1 22.05
I1

136 OBTOpPCHHE, 0606meﬂlfe, 1 73.05
crcTeMaTHU3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[MPOI'PAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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