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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii Kypc «Anrebpa U Hayaja MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYUMBIX B IpOrpamMMme CpelHero oOIiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0a3y A
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0YyYaroNIMXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, OOILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
TUCUUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydyaroluecs OBJaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMyJIuUpyeT CBOH
JOCTHKEHHS B MAaTeMaTu4eckoi hopme.

VYyebHblii Kypc anreOpbl M Hadall MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY ISl YCHEHIHOTO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TE€HICHUIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIOIb30BaTh UX JJIs JajbHEHIIero o0pa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO *e Bpemsi oBiajeHue aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOINBIO MHAYKIIMH U PacCy’kIaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHe W KOHKpETHU3aIuio, a0CcTparupoBaHWE U aHAJIOTHUI0, (POPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIIIICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hauyajga MaTeMaTHUYECKOIrO
aHan3a» 00ydYaroIuecs TMOJYy4YaroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH peailbHBIX CHUTYyallHi,
UHTEPHpETallud  TOJIYYEHHBIX  pElIeHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTrcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK U yepe3 crneuuuky yueOHOU
NEeATEIbHOCTH, TpeOyromeld MNPOJOJDKUTEIPHOM  KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 MOJyUEHHBIH pe3ysbTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JICKUT JIEATEIbHOCTHBIA MPUHIUIT O0yYESHHUSI.

B cTpykType yueOHoro kypca « Anredpa 1 Hauajga MaTeMaTHYECKOTI0 aHAIIA3a
BBIZICJICHBI  CIIEAYIONIME COJAEp)KaTeIbHO-METOauYecKkue JmHuu: «Yucna u
BbIuncieHus», «OyHkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIepKATEIbHO-METOAMUECKUE JIMHUM H3Y4YalOTCsl HAa MPOTSHKEHUM JBYX JIET



00ydeHus Ha YPOBHE CPETHET0 00IIero 00pa3oBaHusl, ECTECTBEHHO JOIMOIHSIS APYT
JpyTa v MOCTENEHHO HACKIIIAsICh HOBBIMHU TEMaMHU U pasaesinaMu. JlaHHbIA yueOHbIH
KypC SIBISIETCS MHTETPATHBHBIM, IOCKOJBKY OOBEAMHSET B cede conmep:KaHHe
HECKOJIbKUX MAaTEeMaTUYCCKHX JUCLHUIUIMH, TAKHX Kak aiaredpa, TPUTOHOMETPHS,
MaTeMAaTUYECKUI aHAIIU3, TCOPHSI MHOKECTB, MaTeMaTHUeCKast JJoruka u npyrue. [To
Mepe TOTO Kak 00ydaromuecs OBIaIeBalOT BCE Ooiee MUPOKUM MAaTEMATUIECKIM
anrmapaTroM, y HHAX IMOCIIEA0BaTEIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOWTh MaTEMaTHUYECKYH) MOJICIb pPEalbHON CHUTyalluk, NPUMEHSITh 3HAHUS,
NOJYYCHHBIC MPHU HW3YyYECHUHM YYEeOHOTrO Kypca, JIs PEIICHHS CaMOCTOSATEILHO
cOpMyYIMPOBAHHON MaTEeMAaTUYCCKOW 3aj7[aud, a 3aTeM HHTEPIPETHPOBATH CBOMU
OTBET.

ConepkaTenpHO-MeToAMYeCcKas JIMHUS «Uncina ¥ BBIYUCICHHS» 3aBEpIIacT
(dopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YHCEI, KOTOPOE OBLIO
HAYaTO Ha yPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpeanero ooriero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIB30BAHUE PA3TMYHBIX
dopM 3ammcu 4YMCIa, YMEHHUE JelaTh NPUKHUIKY, BBIIOJIHATH NPUOIMKEHHBIC
BBIUUCIICHUS, OICHMBATH YUCJIOBBIC BBIPAXKCHUS, PabOTaTh ¢ MaTEMATUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIUMCS MHOXECTBA HATYPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM #3 OSTUX MHOXECTB pacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My crenuduyecKue 3anadd W OINepalMu: JCJICHUE Halelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE LEJIBIX YHCEN, OCOObIe CBOMCTBA
palMOHALHBIX ¥ UPPALMOHATBHBIX YUCEN, apUPMETHUCCKUE ONEPAIlUH, & TAKKE
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapst mocienoBaTeNbHOMY PACHIMPEHUIO KPyra HCHOJIB3yeMBIX YHCEN |
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPHUMEHEHUS I PEIICHUS Pa3IMYHbIX 3a/1a4
dopMHpyeTcsi TPEACTaBICHHE O CAMHCTBE MAaTEMAaTHKU KaK HayKd U €€ pojd B
MIOCTPOCHUH MOJIENIEH pPEabHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS O0000IIeHUEe U
KOHKPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» pPEATM3YETCS Ha TPOTSHKEHHH BCETrO
oOydueHHsl Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
pasaene [Iporpammbl TPEAYCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yiabTare OOydYaromuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHANIBHBIX, HPPAMOHANBHBIX, IIOKAa3aTeIbHBIX, JOTApUPMUYECKAX H
TPUTOHOMETPUUYECKUX YpPaBHEHWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJepxamux mapaMmerpbl. [loJdydeHHbIE YMEHHS IIUPOKO HCIOJB3YIOTCS MPU
UCCIIeIOBaHNK (QYHKIIMHA C TIOMOINBIO MPOU3BOHOM, MPH PEIICHUN MPHUKIATHBIX
3a71a4 ¥ 3a]1a4 Ha HaXO0XJIEHNEe HAUOOJBIINX ¥ HAUMEHbBIINX 3HAYCHUH (QYHKIIUH.



JlanHast copepkarenbHasi JIMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUIN
BBIMIOJHATH  pacu€rtel 1Mo  Qopmynam, MpeoOpa3oBaHUS  PAlMOHATIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKXKE BBIPAKCHUM,
colepkalux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaia IpOUCXOIUT ajbHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST 00y4arommxcs, (GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PaCCY>KICHHIH,
paboThl C CHUMBOJBHBIMH (OpMamMu, MPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE PAaBEHCTB M HEPABEHCTB. AJireOpa npeaniaraet 3QppeKTuBHbIC
WHCTPYMEHTBl I PEUIEHUs MPAKTUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KakK A3bIKa HAYKH.

CopepxxarenpHo-MeTonu4eckass JuHUS «DyHKIUM U TpaduKm» TECHO
NeperyieTaeTcs ¢ APYTUMH JIMHUSAMU y4eOHOTOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHHS MaTepHuaia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKLIMU 7S PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IIPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK ¢ MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIIeHHEeM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM 00ibIIOE BHUMaHHE
yaensercss GOPpMUPOBAHUIO YMEHHs BbIpaXaTh (pOpMyliaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIEOBATh MOJy4eHHbIe (YHKIHMHU, CTPOUTh HX
rpaduku. MaTtepuai 3Toi cofiepKaTeIbHOM JIMHUN HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIIOINX BBIPAYKAaTh 3aBUCUMOCTH MEXY BEITMYMHAMU B PA3ITUYHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u cioBecHOM. Ero n3ydenue cnoco0CTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHIO W
KOHKPETHU3AIMH, UCIIOIb30BAHUIO AHATIOTUH.

CopnepxarenbHass JuHug «Hadana MareMaTMyecKoro aHaiau3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMAaTUYECKUX, TaK U NPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OO0Yy4YaroluMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMM, ONpeAessaTh MX HauOOJbIIME W HaUMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHs1 IpoueccoB. JlaHHas conepKaTenapHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MATEMATHYECKHX MOJEIEW pealbHbIX CHUTYalHM,
MO3BOJIAET HAXOAUTh HAWITYYIlIee PEIICHUE B IPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO AaHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBLHO-TIOTHUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHIl pAaclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyyaronmecs y3HatoT O BbIIAIOIIMXCA
pe3yabTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTWKH Kak Hayku, U 00 uXx
aBTOpax.



CopnepxaTeapbHO-MeToANYeCcKas JIMHUS «MHOXEeCTBa U JOTUKa» BKJIIOYAET B
ce0si DJIIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTUYECKOW JIOTHMKUA. TeopeTHKo-
MHOECTBEHHBIE TPEACTABICHUS IPOHU3BIBAIOT BECh KYPC MIKOJIBHON MaTeMaTUKU
U TpejsiaraloT HauOoJsiee YHUBEpPCAJIbHBIN S3bIK, OOBbEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHI, OHHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHE
JUCLHMIUIMHBL U HMX TPUIOXKEHUS B eauHoe uenoe. [loaTomy BaxkHO [aTh
BO3MOXKHOCTh OOydYarmeMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTEMaTUKH U UCIOJIb30BaTh €0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM Ba)XXHbBIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEAYEeT NPHU3HATH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHHMM | CJIEIOBAHHE OIpPEICIEHHBIM
NpaBWJaM  MOCTPOEHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0yyJaroumxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, OPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJIEIUPOBAHUS, KOTOPhIE MPHU3BAHBI
Croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, HMCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpPETAlMy IOJYyYEHHBIX pe3yJbTaTtoB. Takue
3a/IaHUs BILUIETEHBI B KAXKJIBIN U3 pa3eiaoB IPOrpaMMbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca MIMPOKO HCIIONB3YETCS Ui PelieHUsl MPUKIaAHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydwaroluecs  pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MpoOJIeMy.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTeMaTUYECKOTO aHAIU3a.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB st
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIei 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCTA.
ApudpmeTnueckue  onepanMd € JCUCTBUTEIBHBIMU  4HCIaMd.  Moynb
JNENUCTBUTEIHLHOTO YHUCHAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCIICHUS], TPAaBHUIIA
OKpYTJICHHS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1enbiM nokazareneM. buHoM Herotona. Vcnosb3oBaHue
MOJIXOAIIECH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENEHHU U €ro CBOMCTBA.

CreneHb C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uyucma. CpoiictBa norapupma. JlecaTuuHble W HaATypasbHbIC
JorapuQMsbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. TeopeMa bezy. MHOrouieHs! ¢ eabIMU KO3PPUITHSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHUS. OcHOBHBIE METOBI pemeHns
UpPpaLMOHAIBHBIX YPAaBHEHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI pelLIeHus
Jorapu(pMUYECKIX ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHUH. PelieHre TpuroHoMeTpuieckux ypaBHEHUH.



Pemienne cucremM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE OIpPENEUTENS ISl PEIIEHUs CHCTEMBbI
JVUHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3aad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUM. McciienoBanue mocTpoeHHOM MOJEIH C MOMOIIBE0 MATPHIL
Y OIIPEEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEH PEANbHOM CHUTyaldH C IOMOIIBIO
YpPaBHEHUI W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYEeCKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3auMmHO o00paTHbIe (QYHKIHH.
Komnosumus ¢ynkuuii. 'padux ¢yHKuu. DaemMeHTapHble TpeoOpa3oBaHus
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumuu. Hynu QyHkium.
[TpomexyTku 3HaKOMOCTOSTHCTBA. YETHBIE 1 Heu€THBIe (yHKIUH. [lepuoanueckue
byakmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIUUA. MakCUMyMbl U MHHUMYMBI
dbynkuuu. Hanbosnpiee n HauMeHblee 3Ha4eHusT QYHKIIMA HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHas QpyHKIMS C HATypaldbHBIM U IEJbIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpapuK KOpHS -0 cTeneHu Kak GyHKIIUN 00paTHOM CTENeHH
C HATypaJIbHBIM MOKA3aTEJEM.

[TokazaTenbHast U Jjorapupmuyeckas (yHKIUHA, UX CBOWCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pellieHUs] ypaBHEHU.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHMs IIOCIELOBATENLHOCTENH. MeTon
MaTeMaTHYECKOW MHAYKINHY. MOHOTOHHBIE M OTPAaHUYEHHBIE I0CIEI0BATEIBHOCTH.
Hcropusi BOZHUKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMeTprUecKas nmporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmya CII0KHBIX
NpoleHTOB. Vcrnosib30BaHWE TIPOTPEcCHH I PELICHUS pealbHbIX —3aaad
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUMHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpeaenennue, reOMETpUUECKUi U
bu3znyecKuii CMBICT MPOU3BOAHOMN. YpaBHEHUE KacaTeNbHOU K rpapuKy (yHKIIHH.

[IpousBogubie  anmeMeHTapHbiX  ¢yHkuuil.  [IpousBomnas ~ cyMMbl,
IPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHokecTBa M JIOTHKA

MHOXeCTBO, OIlepaliy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMs PEANBHBIX NPOLECCOB W SABJICHWUW, IPU PELICHWM 3a7ad W3 JAPYyIux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHrne NMpU3HAKOB NEIUMOCTH LIENBIX
yuces, HauOoybuik ol nenutens (ganee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa uist pemeHus
3a7a4 B LEJIBIX YUCTIAX.

Kowmmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe Orepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHHU U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHM C  MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuieCKuX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TMOKAa3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 pa3IMYHbIX 00JIaCTeil HAYKHU U peabHOM KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMM U TPaPUKH

I'paduk xommosunum GyHKIUHA. ['eoMeTpuueckue oOpas3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsI HMCCIEIOBAHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7a4 U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIAEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxnenne HanbobIIero 1 HAMMEHbIIEro 3HaUeHU N HepephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHrne NpPOW3BOMHOM JUJIS HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/a4dax, [JIs ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomerpuueckuid CMbICI HHTErpalia. Beruncienne onpenei€HHOro
uHTerpana no gopmysne Herotona-JIleitonuna.

[IpumeHeHue uwHTErpana i HAXOXKIEHUs IUIOWAAell MIocKux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemennii nuddepeHInanbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TNOMOILIBI  AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJBbBTATBI

1) rpaxIaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHMCKOT0O 00IIECTBA, PEICTABICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLEIyp
IpOKJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GyHKIUSIMY ¥ Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM MICHTHUYHOCTH, YBAaXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTUX HayKax, TEXHOJOTHsX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAaHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIETro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKI€HUIN, BOCOPUUMYUBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3nUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 3710pOBOTo U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryJisipHasl (pu3nyeckas aKTUBHOCTH), (PU3UUYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpYAYy, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Us, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peann30BbIBATH COOCTBEHHBIE KU3HEHHbIEC ILIAHBI,



TOTOBHOCTb U CHOCOOHOCTh K  MareMaTHYeCKOMy  OOpa3oBaHMIO U
caM000pa30BaHHI0 HA TMPOTSHKEHWH BCEH JKU3HU, TOTOBHOCTH K aKTUBHOMY
YYAaCTHIO B PEILICHUH MPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON KyJIbTYpbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIIBHOM
Cpelbl, OCO3HaHHE TNI00ATBHOIO XapaKTepa SKOJOTHUYECKHX MPO0IeM, OpHUEeHTALUS
Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3anad B o0JjacTu
OKpYyXarollel cpeapl, IUIAaHUPOBAHWE IIOCTYNIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJIEACTBUM ISl OKPYIKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKHU M OOLIIECTBEHHOM TPAKTUKU, TOHUMAHUE MATEMaTUYECKON
HAyKH KakK cepbl YEIOBEUECKOM JEATENBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL LMBHIM3ALMH, OBJIAJEHUE SI3bIKOM MAaTEMaTUKH U MAaTEeMaTHYE€CKOU
KYJIbTYpOI KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOEKTHYIO
Y UCCJIEI0BATEIbCKYIO N€ATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jjornyeckue AeicTBHA:

BBIBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAy MOHATHAMH, (HOPMYJIMPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYLECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyJIHMPOBAaTbH U  NPEoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JIEIyKTHBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALINIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIEHUS, BHIOMPATh HaOo0JIee MOAXOASAIINN C YIETOM CAMOCTOSITENTEHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (hOpMyIMpOBaTh OOOOLIECHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBENEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh eUIUTH WHPOPMAIMY, TAHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (OpM
IpeCTaBICHHUS,;

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

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHUBeEPCaJbHbIE YueOHbIEe 1eiCTBUSA

OoOmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
IEIAMHU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOUKY 3PEHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHI/m 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXKIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTMX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIBHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIhTATOB, BIAJICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIHTATA IIEJIN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTaTOB JAESITEIbHOCTH, HAXOJIUTh OUIMOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mTpU pemieHuH YYEOHBIX 3a7a4, MNPUHUMATh I€dh COBMECTHOU
NeATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3ybTaT padoThl, 00001IaTh
MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE LITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMHA TPOAYKT TO KpUTEpUsiM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh TOHSATUSMHU: PAIMOHATBHOE YHCIO, OECKOHEUYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCJIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpoOM Y TPOLIEHTH ISl PEHIeHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTMHKEHHBIC BRIUUCIICHUS, PABWIIA OKPYTIICHUS, MPUKUAKY U
OLIEHKY pe3YJIbTaTa BBIYHCIICHU;



CBOOOZHO OMNEpUPOBATh MOHSATHEM: CTEINEHb C IEJNbIM I[IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN AT PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAIBHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETNICHb C PAIIMOHATBHBIM MTOKA3aTEeIIEM;

CBOOOMHO OINEPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEpPUPOBATh MOHSTUSMM: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOTO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pa3IMYHbIE METOJbl pPEIICHHS pPAlMOHAIBHBIX U JApPOOHO-
pallOHANIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPAaBEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU K0P PUIIMEHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSTH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mis
peuieHus 3anay;

CBOOOZHO ONEpUpOBaTh MOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpeNeiauTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
INPUMEHSATh ONPEACIIMTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHMWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBID MAaTpULl U ONPEACIUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH Pe0o0pa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKUe (HOPMYIIbI JIJIsl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOAHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYNbl  JUIs  pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayM, MCCIEIOBATh
MIOCTPOEHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMH U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMHA, TrpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeoOpa3oBaHus rpaduKoB PyHKINH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENICHUS] U MHOXKECTBO
3Ha4eHU! PYHKIMHU, HYIU QYHKIMU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanueckre (QyHKIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbl (DyHKIIMM, HaumOOJbllee M HaUMEHbIlee 3HaueHue (yHKIMU Ha
POMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TMOHATUSMH: JIMHEHHas, KBaJpaTHUHAs M JpOOHO-TUHEHHas
(yHKIMH, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOMHO OIEpUpPOBaTh MOHATUSMU: IOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, MX CBOMCTBa M TpauKd, HCHOIb30BaTh UX TpaUKu A pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKasi OKPY>KHOCTb,
orpezesieHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUMH JUIs  HCCIEAOBAHHUA TPOIECCOB H
3aBHCHMOCTEH NpU pelIeHUH 3a7ad U3 JPYruX y4eOHBIX MPEAMETOB M peajbHOU
KHU3HH, BEIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apuUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETpUUECKasi MPOrpeccHsi, TMHEUHBIN U
AKCTIIOHEHIIMATIBLHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPEJCTABICHHE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUIeHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIE0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHalh3a KakK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HETIPEPHIBHbIE (YHKIIUU, TOUYKH pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpPUPOBATH MOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pELISHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh MOHITUSMHU: TIepBas U BTOpask IPOU3BOAHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIO3UIINU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOAHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpALUU  HaJ
MHOXECTBaMHU;

UCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SBJICHUM, IPU PELICHUH 33]1a4 U3 APYrUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpeIMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anredpa 1 Hayana MaTEMaTHUYECKOrO aHAIIHA3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOXKECTBA
HATYpaJbHBIX U ILIEJIbIX YUCEJI, UCIO0JIb30BaTh MPU3HAKU JCTMMOCTH LIEJIbIX YHCEIl,
HOJ/I u HOK HaTypanpHbIX 4uCeN Uil PElIeHHUs 3a7ad, TPUMEHSATh AJITOPUTM
EBxnnpa;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJITHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YWClia B aireOpanmdeckon u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIONHATH apu(PMETUICCKUE ONepaIlui ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHATHUSMU: HpPpaAlMOHAIBHBIC, TOKA3aTeIbHBIE W
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYILIECTBIISATh OTOOpP KOpPHEH TMpU pEIIeHUWH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTIEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OpPMYINBI T PENICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEUICHUS
CHCTEMBI U COBOKYITHOCTEUW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTeJIbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKaIlue MOAYJIH U TapaMETPBhI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJadyd,
WCCJIEIOBAaTh IOCTPOCHHBIE MOJENIW C WCIOJb30BAaHUEM ammapara ainreOpsl,
VHTEPIPETUPOBATH MTOITYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTpOUTh Tpaduku KOMIO3UMUMU (GYHKUMA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YypaBHEHHI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJIHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeabHBIX
IIPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHAIM3A:

MCITIOJIb30BATh MPOU3BOHYIO JIJIsl HCCIIEIOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIIEE U HAUMEHBIIIEE 3HAYCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWIIY4IlIEr0 PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COLMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOILEcca, 3aJaHHOT0 (GOpMyJI0i Uil Tpadukom;



CBOOOAHO ONEpUpOBaTh TMOHATHUAMHU: TMepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTerpan no gopmysne Hototona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOUIbIO HHTETPaa;

UMETh MpEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs nupepeHnanbHbIX YpaBHEHUM;

pemiath NpUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUATbHO-3KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoabrpie  TMpakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
MHO0XecTBO NeHCTBUTEILHBIX YHUCE.
1 MHorounensl. PanioHanbHbIe YpaBHEHHUS U 24 )
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynaknuuu u rpaduku. CreneHHas GQyHKIHS C 2 1
LEJIbIM [TOKA3aTEIEM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppauroHanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkius. [lokazarenbHbIe 10 )
ypaBHEHUS
5 Jlorapudmuaeckast GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUS U ” 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepwiBabie pynkiuu. [Tpoussognas 20 1
9 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HaAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabnpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpa 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (DYHKITHH. 14 1
Tpuronomerprieckue HEPaBEHCTBA
4 HppanuonansHble, OKa3aTEIbHBIE U 24 1
JorapuMuyuecKre HepaBeHCTBA
KommiekcHble uncna 10 1
6 Harypanbhbie u 1enbie yncia 10 1
CucreMbl palliOHATBHBIX, UPPALUOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne aTa udposBbie
n/n Tewa ypoka Bcero Kontpoaeupie  Tpakriteckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbeIe
padoTshI padoThI pecypesr
| MHOk€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMHU 1 UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
IIpuMeHeHne TEOPETUKO-
3 MHOECTBEHHOTO arapara JJisi pelIeHHs 1
3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECSITHYHBIC TPOOH, TPOLIEHTHI, 1
OeCcKOHEUYHBIC TIEPUOANIECKHE IPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECATUYHBIEC TPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TPOOH
6 [Tpumenenue qpobeii ¥ IPOIEHTOB TS 1
peLIeHHS TPUKIIAIHBIX 3a/1a4
7 [Tpumenenue qpobeii v IPOIEHTOB TS 1
pelIeHust NpUKIaAHBIX 33724
2 JeiicTBuTenbHbIe yncia. PanimonaabHbIC U 1
HMppalMOHAJIbHBIC YHCIIA
9 Apudmerndeckre onepanum ¢ ]
JIENCTBUTEIIFHBIMUI YK CIIaMHU




10

Moaynb AEHCTBUTEIBHOTO YUCIIA U €T0
CBOMCTBA

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHUIIa
OKPYIVICHUS, IPUKUIIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OcCHOBHBIE METObI PEIIECHUS LENbIX U
JpOOHO-pallMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE METObI PELICHUS LENbIX U
JpOOHO-paLlMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METOIBI PEIICHUS IENBIX U
JpOOHO-PaLIMOHANBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema besy

16

MHoTrousIeHBI C TETBIMH
koapuuuentamu. Teopema Buera

17

Pemenue cucrem IMHEHHBIX YpaBHEHUM

18

Pemrenne cucreM ITMHEHHBIX YPaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPABHEHUN.

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHUC €T0 3HAUYCHU A

20

Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

IIpuMeHeHue onpenenuTens A peleHus
CHUCTEMBbI IMHEHHBIX YPAaBHEHU

22

PemreHne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI IMHEHHBIX YPAaBHEHUI

24

KonrtponsHast padora: "PannonanbHble
ypaBHEHUsI ¥ HepaBeHCTBAa. CUCTEMBI
JIMHEHHBIX YpaBHEHUM"

25

OyHKIWHSI, CTOCOOBI 3a1aHus QYHKITUH.
B3anmuo obpaTHbIe (QyHKITHH.
Komnozunus GpyHkuunit

26

I'paduk pynkimu. InemeHTapHbBIC
npeoOpa3oBaHus TpapuKoOB QyHKIHIHA

27

OO0nacTh ornpeneneHus: © MHOKECTBO
3HaueHni Ppynkiuu. Hym Gyskmmm.
[TpomexyTKH 3HAK IMOCTOSTHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[Tepuonnueckue pyHkumu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpIiiee 1 HauMeHblIee 3HAYCHNUE
(GYHKINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTuuHas u JpOOHO-
TUHEWHas QYHKIUU

31

DJIEeMEHTapHOE UCCIEOBAHUE U
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA




DneMeHTapHOE UCCIIEJOBAaHUE U

32 .
MMOCTPOCHUE TPAPUKOB ITUX HYHKIIUHA

3 Crenens c 11eJIbIM TTOKa3areneM. bunoMm
Hprorona

14 CreneHb c LIETBIM ITOKa3aTeeM. buaom
HeroTona
CrenenHast QyHKIUS C HATYPATbHBIM U

35 HeneIM nokasareneM. E€ cBolicTBa u
rpaduk

36 Konrtponsnas padora: "CreneHnas
¢yukuus. E€ cBoiicTBa u rpapuk”

37 Apudmernueckuii KOpeHb HATYpaTbHON
CTENIEHU U €ro CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypabHON
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHHH,
COJIEp>KaINX CTETIEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
COJIEp>KaIINX CTETIEHU U KOPHU
Uppaunonansubie ypaBHeHusi. OCHOBHBIE

42 METO/BbI PEIIECHNS UPPALMOHAIBHBIX
YpaBHEHUU
Uppannonanbaeie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS HPPALMOHAIBHBIX

YpaBHEHUU




WppanmonanbHble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS HPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
HPPALMOHATIbHBIX YPAaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
UppalMOHANIBHBIX YpaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
MppalMOHANILHBIX YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IBI B PELICHUU
UPPALMOHATIbHBIX YPAaBHEHUM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 KakK (PyHKIIMM OOpaTHOM CTEINEeHHU C
HaTypaJIbHbIM IIOKa3aTelIeM
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

50 KakK (PyHKIIMM OOpaTHOM CTEINEeHHU C
HaTypaJbHBIM TIOKa3aTelIeM
KonrtponsHas pabdora: "CpoiicTBa

51 rpaduK KOpHS N-Oi CTETICHH.
HppannonanbHbie ypaBHEHUS"

5 CreneHsp ¢ pallMOHAJIbHBIM [IOKA3aTENEM U
e€ CBOICTBA

53 CreneHb ¢ paliuOHAIbLHBIM MTOKA3aTENEeM U
e€ CBOICTBa

54 CreneHsp ¢ palMOHaJIbHBIM [IOKA3aTENEM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIH, €€ CBOMCTBA U

rpadux




Hcnonb3oBanue rpaduka QyHKINM 115

36 pelIeHHs ypaBHEHHI !

57 Hcnonb3oBanue rpaduka QyHKIUM 115 1
peLIeHUs ypaBHEHU I
[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKA3aTEIbHbBIX 1
YpaBHEHUI
[Toxa3zarenbHble ypaBHeHUs. OCHOBHBIC

60 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUI

61 KonrponsHas padora: "[lokazaTenpHas ]
¢ynkuus. IlokazarensbHble ypaBHeHUS"

62 Jlorapudm uncna. CBoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uncna. CoiicTBa morapupma 1

65 JlecaTuuHble U HATypalbHbIE JOTapupMbl 1

66 JlecsaTruHbIC M HaTYpaIbHBIC JTOTAPU(MBI 1

67 [TpeoOpazoBaHue BEIpaKEHUH, 1
coJiep KaIux jJorapupMbl

63 [IpeoOpazoBaHue BhIpaKEHUH, 1
CoZIep KaIIHNX JIoTapu(MbI

69 [IpeoOpazoBanme BeIpaKEHUH, |
coJiepKaIIux jJorapupmMbl

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA 1

U rpadux




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

7 1 rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUM 115
peLIeHUs ypaBHEHU I

7 Ucnons3oBanne rpaduka QyHKIUN 115
pelIeHHS ypaBHEHHI
Jlorapudmmuueckue ypaBHEHUSI.

74 OCHOBHBIE METOBI PEHICHUS
Jorapu(pMUUECKUX ypaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

75 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHECHUN
Jlorapudmuueckue ypaBHeHUs.

76 OCHOBHBIE METO/BI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEILIEHUN
Jorapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUN
KonrponsHas padora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

2 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YUCIIOBOT'O apryMEHTA




ApKCHHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apTryMEeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeEIEHUE TPUTOHOMETPUUECKHUX
(YHKIMH YHUCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

85 ONpPEACIICHUE TPUTOHOMETPUUECKHUX
(YHKIMH YHUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITb

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKHUE
hopmyITbl

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKCHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIPAKECHH I

93 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

94 Pemenne TpUroHOMeTpHUUECKUX
YpaBHEHUI

95 Pemenne TpUroHOMeTpHUUECKUX

YpaBHEHUI




PemreHne TpUroHOMETpUYECKUX

96 .
ypaBHEHHI

97 Perrenne TpuroHoMeTprU4ECKUX
YpaBHEHUU

08 Pemenne TpuroHoMeTpuuecKux
ypaBHEHUI

99 Pemrenre TpuroHoMeTpu4ECKUX
YpaBHEHUI

100 Perrenue TpuroHoMeTpu4eCKuX
YpaBHEHUU
Kontponbnas pabora:

101 "TpuroHoMeTpruyecKre BbIPAKECHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHUS

102 nociengoBaTelsHoCcTeER. MeTon
MaTeMaTH4eCKON MHAYKLINN
MOHOTOHHBIE ¥ OTPaHUYECHHbIE

103 nocJyenoBareabHOCTH. MicTopus ananmza
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccust

105 ['eomeTpuueckas nporpeccust

106 beckoHneuHo yObIBaromiasi reoMeTpuaecKast
nporpeccust

107 CyMMa GeckoHEeUHO yOBIBaromen
reOMEeTPUUYECKOI MpOorpeccuu

108 JIMHENHBIN ¥ DKCIOHEHUAIIBHBIN POCT.

Yucno e. DopMyra CI0KHBIX TPOLEHTOB




109

JIMHENHBIN U DKCIOHEHUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110

Hcnons3oBanue Nporpeccun 1uist
peLICHUs PEAIbHBIX 3a7a4 IIPUKIIATHOTO
Xapakrepa

111

Kontponbnas pabora:
"TlocnenoBatenbHOCTH U Nporpeccuu’

112

HenpepsiBHbIC DYHKITNN U UX CBOMCTBA

113

Touka pa3psiBa. ACUMITOTHI TPaPHUKOB
byHKIMI

114

CaoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115

CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA
OTpE3KE

116

Metox HHTEPBANIOB JJISI PELICHUS
HEPABEHCTB

117

Metoa UHTEPBAJIOB TSI pEIICHUS
HEPaBCHCTB

118

Metox HHTEPBANIOB JJISI PELICHUS
HEPABEHCTB

119

[IpumeHeHne cBOMCTB HEMPEPHIBHBIX
(byHKUMR 1715 pelieHus 3a1a4

120

[IpumeneHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1715 peneHus 3aaa4

121

[lepBast u BTOpast NpoU3BOIHbIC PYHKIIUU

122

Onpenenenue, reOMETPUUECKUNA CMBICIT
MPOU3BOAHOMN




Onpenenenue, GU3NUECKUN CMBICIT

123 3 1
MIPOM3BOTHOM
124 YpaBHEHHE KacaTenbHOU K TpaduKy 1
byHKIIUN
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1
byHKIII
126 [Tpon3BoiHBIE ANIEMEHTAPHBIX (QYHKIUN 1
127 [Tpon3BoHBIC 37IEMEHTAPHBIX (HYHKITHI 1
128 [IpousBoHAs CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI
129 [IponsBoHAas CyMMBI, POU3BEACHHSI, 1
YaCTHOTO M KOMITO3UIIUU (yHKITUI
130 [IpousBoHast CyMMBI, IPOU3BEACHHUS, |
YaCTHOTO M KOMITO3ULIUU (QYyHKIUI
131 KonTponbnas pabora: "[IpousBonnas” 1 1
132 [ToBTOpenue, o600mEeH e, 1
cucTeMaru3anus 3Hauui: "YpaBHeHus"
133 [ToBTOpenue, 0600mIEeH e, |
cucrtemaTtusanus 3Hanui: "OyHkuun"
134 HToroBasi KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 [ToBTOpeHwUE, 0606meﬂlfe, 1
CUCTeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jlara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTH U BKCTpeMyMI)I

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne NpOU3BOIHOMN K
UCCIIEIOBAaHHIO (PYHKIUI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne NpOU3BOIHOMN K
UCCIIEIOBaHMIO (PYHKITMI Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
UCCIIEIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
uccaeaoBaHuio (PyHKIUN Ha
MOHOTOHHOCTb U AKCTPEMYMBI

Haxoxnenue HauOOJIBIIErO U

HAaMMEHBIIETO 3HAUE€HUs HEMPEPHIBHON

(GyHKIMHM Ha OTpE3Ke




Haxoxnenne HanOOJIBIIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

Haxoxnenne HanOOJIBIIIErO U
HAaUMEHBIIETO 3HAUYCHUSI HENMPEPBIBHON
(byHKIMU Ha OTpE3Ke

10

Haxoxnerue HanOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS
HAXOXIEHUS HAUJTYYILEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM IS
HAXOXIEHUS HAUJTYYILEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
OIpEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTO (OPMYIION HITH
rpaduKom

16

[Ipumenenne npou3BOHOM IS
onpe/ielIeHUsI CKOPOCTH U YCKOPEHUS




npoiiecca, 3alaHHOTO (OPMYIION HITH

rpadgukom

17 Komnozunus GpyHkuunit

18 Kommnosumus ¢pyskimit

19 Komnozunus GpyHkuunit

20 ['eomerpuueckue 0Opa3sl ypaBHEHUM HA
KOOPJMHATHOM IJIOCKOCTH

21 I'eomerprueckue 0Opa3bl ypaBHEHH Ha
KOOPAMHATHOW INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(YHKUIMH C TOMOIIBIO TPOU3BOAHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX
[TepBooOpasHbIe 3EMEHTAPHBIX

24 ¢bynkuuid. [IpaBuiia HaXOXKACHUS
epBOOOpa3HBIX
[TepBooOpasHbIe 3EMEHTAPHBIX

25 ¢bynkiuit. [IpaBuina HaXOXKICHUS
NepBOOOPA3HBIX

26 HNuTterpan. ['eomeTpruyeckuii CMbICIT
MHTerpaia

7 Boruncnenue onpeneiaéHHOro HHTErpaa
o ¢popmyne Hetotona-Jleibauia

73 Brruncnenue onpenenéHHoro HHTerpana
no hopmyne Herorona-Jleliouuma

79 [Ipumenenne nHTErpana s

HaXO0JICHUS TUTONIAIeH TIIIOCKUX QUTYpP




IIpuMeHeHne nHTETpaIa U1

30 HaxO0XJICHUSI 00HEMOB T€OMETPHUIECKUX
Ten

31 [Tpumeps! pemeHunit qudepeHaIbHbIX
YpaBHEHUU

1 [Tpumepsr pemenuit auddepeHInaTbHbIX
YpaBHEHUI
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIMaTbHBIX YPaBHEHHN

34 KonTponbHas padora: "[lepBoodpaszHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKku

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOWCTBA U TpapuKu

13 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINHI, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH € ITOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH C ITOMOILBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT160p KOpHEH TPUTOHOMETPHUIECKHUX

42 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

43 YPaBHEHUH € ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpuuecKux
HEPABEHCTB

45 Pemenue TpuroHoMeTpuuecKuxX
HEPaBEHCTB

46 Perienue TpuroHoMeTpu4ECKuX
HEPABEHCTB

47 Pemenne TpuroHoMeTpuueCcKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (HYHKITUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTObI pCHICHUSA

>4 Jorapu()MUYECKIX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUUECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHAIFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHaATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaLMOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHaATBLHBIX HEPABEHCTB
61 I'paduueckue MeTOIbI peLIeHUs
UppalMOHATBHBIX YPaBHEHHUH
6 I'paraeckne MeTOABI penieHns
UpPPALMOHAIBHBIX YPaBHEHUN
63 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX YPaBHEHUN
64 I'paraeckne MeToAbI penieHns
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paraeckne MeToABI penieHns
Jorapu()MUYECKUX YpaBHECHHUI
66 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paraeckne MeToAbI penieHns

norapuMUYECKUX HEPABEHCTB




68

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTApU(HMUICCKAX
yYpaBHEHUI

69

I'padmyeckue MeToAbI perieHUs
MOKAa3aTeIbHBIX U JTOTapU(PMHUIESCKUX
YpaBHEHUU

70

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

72

Kontponbnas pabora:
"UppaunonanbHble, MOKa3aTEIbHbIE U
norapudMudeckue HepaBeHcTBa"

73

KomrmekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3amucu
KOMIUIEKCHOTO YHClia

74

KomrmekcHbie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYEcKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

77

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOM INIOCKOCTH




N300pakeHre KOMITJIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii creneHu
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YU CIIa
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JIst

81 perieHust GU3NIECKUX U TEOMETPHUICCKUX
3a1a4

) KontponbHas padora: "KomiuiekcHbie
yucna"

83 HarypanbHblie u 1ienble yncna

84 HarypanbHsle u niensie yucna

25 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LEJIBIX YHUCEI

26 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LIETIBIX YU CEI

%7 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yrcen: HOJl u HOK

28 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nensix uncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne MPU3HAKOB ACIIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NpU3HAKOB ACITUMOCTH

91 LIEJIBIX YKceN: aroput™ EBkiuaa mist

pelICHU 3a1a4 B LCJIbIX YHUCJIaX




92

KonTpomnpHas padora: "Teopus 1enbix
yucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94

CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CHCTEMBI-
CJICACTBUA

95

OCHOBHBIE METObI PELIECHUSI CUCTEM U
COBOKYITHOCTEW paliiOHaTbHBIX
YpaBHEHUI

96

OCHOBHEBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEW MPpallMOHATBHBIX
YpaBHEHUI

97

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUU

99

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

100

OCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

101

HpI/IMeHeHI/Ie CHUCTCM K PCUICHUIO
MATCMAaTHYCCKUX 3aJa4 M 3aJJa4 U3




pa3nuYHbIX 001aCTe HAYKH U PeaTbHOM
JKU3HU, MTHTEPIPETALUs IOJy4YEHHBIX
pe3yJIbTaToOB

102

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHbIX 001aCTE HAYKH U PeabHOM
KU3HU, MTHTEPIIPETALUs I0Jy4YEHHBIX
pe3yJIbTaToOB

103

IIpuMeHeHrnEe HEpaBEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuYHbIX 001aCTE HAYKH U PeabHOM
KU3HU, MTHTEPIIPETALUs IOJy4YEHHBIX
pe3yJIbTaToOB

104

KonTponbHas pabota: "Cucrembl
paIMOHATBHBIX, UPPALIMOHATBHBIX
MOKAa3aTeIbHBIX U JTOTapUPMUIESCKUX
ypaBHEHUN"

105

PannoHanbHbIE YpaBHEHHUS C
rapameTpamu

106

ParmonansHble HEpaBEeHCTBA C
napamMeTpamMmu

107

PanyoHanpHbIE CUCTEMBI € TapaMETPAMU

108

WppanmonanbHble ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpamMu

109

HppannoHalibHbIE CUCTEMBI C
napameTpamu

110

Iloka3aTenbHbIC ypaBHEHUs, HEPAaBEHCTBA
C mapamMeTpaMu




111

ITokazarenabHblE CUCTEMBI C TApaMETPaMU

112

Jlorapudmuueckue ypaBHeHUs,
HEPAaBEHCTBA C IapaMeTpamMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomerpudeckue ypaBHEHU C
rapameTpamu

115

TpuroHoMmeTpuveckre HEpaBEHCTBA C
napameTpamMu

116

TpuronomeTpuyecKkue CUCTEMBI C
napameTpamu

117

[TocTpoeHue u uccnenoBaHue
MaTEMaTHUECKUX MOJENIEN peabHbIX
CUTYAalLUH C IIOMOLIBbIO YPABHEHUH C
napaMeTpamu

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTyalHi C NOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapaMeTpaMmu

119

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJENIEH peaabHbIX
CUTyalHi C MOMOIIBIO CUCTEM
YpPaBHEHUH ¢ ITapaMeTpamu

120

Kontponbras padota: "3agauu ¢
napamerpamu”

121

[ToBTOpenue, o600mIEeHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHue, 06001IeHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHue, 06001IeHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHU.
Cucremsl ypaBHeHUH"

124

[ToBTOpenue, o600mIEeHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, o600mEH e,
cuctemaTtusanus 3Hannii: "HepaBencrna"

126

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencrpa"

127

[ToBTOpenue, 0600mIEeH e,
cuctemaTtusanus 3Hanuil: "[IpousBoanas
u e€ npumeHeHue"

128

[ToBTOpenue, o600mIEeHNE,
cuctemaTtusanus 3Hanuil: "[IpousBoanas
U €€ nmpuMeHeHue"

129

[ToBTOpenue, 06001IeHNE,
cucreMmaru3anus 3Hanui: "IIponsBogHas
U €€ nmpuMeHeHue"

130

[ToBTOpeHue, 06001IeHNE,
cucreMaru3anus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

131

[ToBTOpenue, o600mEeHNE,
cucreMaTtu3anus 3HaHui: "OyHkunn"

132

[ToBTOpenue, o600mIEeHNE,
cucrtemaTusanus 3Hanui: "OyHkuun"




133 [ToBTOpeHue, 06001IeHNE, 1
cucrtemaTusanus 3Hanui: "OyHkuun"
134 HToroBast KOHTpOJbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 [ToBTOpeHwUeE, 0606meﬂlfe, 1
CUCTeMAaTH3alusI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[MPOI'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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