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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil kKypc «Anredpa 1 Hauarda MaTEMaTUYECKOT0 aHAJIN3a» SBISIETCA
OJIHUM M3 HanboJjee 3HAYMMBIX B MpOrpaMme cpeHero ooOiiero oopa3oBaHus,
MOCKOJIbKY, C OJIHOW CTOPOHBI, OH 00€CNEYMBAET HHCTPYMEHTAIBHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C JpPYyroil CTOPOHBI,
dbopMHUpPYET JIOTUUECKOE U a0CTPAKTHOE MBIIUICHHE O0Yy4aroluXcs Ha YPOBHE,
HEOOXOJMMOM JIJIl OCBOEHHUS HMH(POPMATUKH, OOLIECTBO3HAHUSA, WCTOPHH,
CIIOBECHOCTH U JPYrMX JUCUUIUIMH. B paMmkax maHHOro y4eOHOro Kypca
oOydaromecs: OBJAJACBAIOT YHHUBEPCATbHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi (OpMYJIMPYET CBOU JOCTUKEHHUSI B MaTeMaThuueckon popme.

Y4eOHblIi1 Kypc anredpsl 1 Hayal MaTEMaTUYECKOr0 aHaJIn3a 3aKJIaJgbIBaeT
OCHOBY JJisi YCHEIIHOIO OBJAJICHUs] 3aKOHAMU (DU3UKU, XUMHUH, OUOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJEHIMW pa3BUTHS SKOHOMHUKUA M OOILECTBEHHOMN
KU3HU, TI03BOJIIET OPHUEHTUPOBATHCSI B COBPEMEHHBIX IU(QPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BaTh UX ISl AAJIbHEHIIETO
oOpa3oBaHUsl M B TIOBCEJIHEBHOM >KM3HU. B TO ke BpeMs oOBIajcHue
aOCTpakTHBIMU ¥  JIOTHYECKH CTPOTUMHU KOHCTPYKLIHSMH  aireOpel U
MaTeMaTU4YECKOr0 aHajiu3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000OCHOBBIBATh UCTUHHOCTD, JIOKa3bIBATh YTBEPIKIACHHS C MOMOIIBIO MHAYKIIMH
U paccyXkaaTb JEAYKTUBHO, HCIIOJIb30BaTh OOOOIIEHHME U KOHKPETH3ALUIO,
abcTparupoBaHuE W aHAIOTHUIO, (OPMHUPYET KpPEAaTUBHOE M KPUTHUYECKOE
MBIIIJICHHUE.

B xone u3yuenus yueOHOro kypca «Anredpa U Hayaiaa MaTeMaTUYeCcKOro
aHasM3a» 00ydJaroIyecs MOoIy4aroT HOBBIM ONBIT PELICHUS MPUKIAIHBIX 3a/1a4,
CaMOCTOSITEJIbHOTO ~ TOCTPOCHHSI ~ MAaTeMaTUYECKUX  MOJENEH  peallbHbIX
CUTYallUi, MHTEPHPETAUN NOJYyYEHHBIX PELIEHUM, 3HAKOMATCS C MpUMepamMmu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpPUPOJE, HAYKE M MCKYCCTBE, C
BBIIAFOIIMMUCS MaTeMaTHYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VYy4ebHblil Kypc 00J1aJaeT 3HAaUUTEIIbHBIM BOCIIUTATEIbHBIM MOTEHIIUATIOM,
KOTOPBI peanu3yercss Kak dYepe3 YdeOHbI MmaTepual, CIOCOOCTBYIONIUN
(hOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4epe3 crenuuky yueOHon
NEeSTENbHOCTH, TPEOyIole NPOAOJIKUTEIBHON KOHIIEHTPALMKM BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKYpPaTHOCTM M OTBETCTBEHHOCTH 32 IOJY4ECHHBIN
pe3yJbTar.

B ocHoBe meromuku oOydeHus anreOpe M HaudajgaM MaTeMaTH4YEeCKOTO
aHaJn3a JIeKUT ACSITeIbHOCTHBIM MPUHIIUI 00Y4EHUS.

B crpykType ydeOHOro kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIJCIEHBl CIEAYIOIIHNE COAEPKATEIbHO-METOANYECKUE JIMHHM:
«Yucna u BeuucneHus», «DyHkumu u  rpadukn»y, «YpaBHEHUA U
HEpaBeHCTBa», «Hauana Maremarnueckoro aHanusza», «MHOXKECTBA U JOTHKay.
Bce OCHOBHBIE  COAEPKATEIBHO-METOAMYECKUME JIMHUM  M3y4arooTcd Ha
MPOTSHKEHUU JBYX JIET OOy4YEHHUsI Ha YPOBHE CpelHero oOiiero odpa3oBaHus,
€CTECTBEHHO JOIOJIHAS APYT APyra U MOCTEINEHHO HACHIIASICh HOBBIMU TEMaMHU
U pazaenamu. [laHHBIA y4yeOHBIH Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY
o0ObeauHseT B ce0e copep:KaHWe HECKOJIbKUX MaTeMaTH4YeCKUX IUCIUIUIMH,
TakKMX Kak anredpa, TPUTOHOMETPHs, MaTEMaTUYECKU aHalu3, Teopus
MHOXXECTB, MaTemarudeckas Jiornka u japyrue. I[lo Mepe Toro Kak
oOydaromuecs: OBIaJEBalOT BCE OoJiee MHUPOKUM MAaTEMAaTUYECKUM anmnapaToM,
y HUX TOCIEA0BATENIbHO (OPMUPYETCA U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKyl0 MOJENb  peajbHOM CUTyallUH, TNPUMEHITh 3HAHMS,



MOJIyYCHHBIE MPU WU3YYEHUH y4E€OHOro Kypca, AJisl PEeIICHHsS] CaMOCTOSITEIbHO
chOpMYIMPOBAHHON MaTEMaTUYECKOM 3a7adyd, a 3aTeM MHTEPIPETHUPOBATH
CBOH OTBET.

CopepxaTtenbHo-MeToAMYECKass JiMHUS  «Yucna W BBIYMCICHUS»
3aBepiaeT (OpMHUPOBAHUE HABBIKOB HMCMOJIb30BAHUS JIEWCTBUTENIbHBIX YHCET,
KOTOpOe OBIJI0O HAYaTO Ha YPOBHE OCHOBHOIO 001Iero oopazoBanus. Ha ypoBHe
cpeaHero odmero oopasoBanusi 0co00e BHUMaHHUE yaemnsieTcss (OpMUPOBAHUIO
HABBIKOB PAllMOHAJIbHBIX BBIYMCIECHUM, BKIIOYAIOUIUX B c€0s HMCMIOJIb30BaHUE
pa3nuyHbBIX (GOpM 3aMucH YHUCIA, yYMEHHE JellaTh MPHUKUIKY, BBIIOIHATH
NpUOIKEHHBIC BBIYUCIICHUS, OICHUBATh YHCIIOBBIC BBIPAXEHUsI, paboTaTh ¢
MaTEMaTUYECKUMH KOHCTAHTaMH. 3HAKOMble OOY4YalOIIMMCS MHOXECTBa
HATYpaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX YHUCEN JOMOHSAIOTCS
MHOKECTBOM  KOMIUIEKCHBIX 4Hucel. B KakaoM W3 O3TUX MHOXECTB
paccMaTpUBaIOTCSl CBOMCTBEHHbIE €My CHELM(PHUUECKHE 3aladyd M OIepalyu:
JICJICHUE HAIleJI0, ONEPUPOBAHME OCTATKAMU Ha MHOYKECTBE LIEJBbIX YHUCEN,
0coObIe CBOICTBA pallMOHAIBHBIX U HPPALMOHAIIBHBIX YUCEll, apuMeTnyeckue
OIlEpallvy, a TAK)KE W3BJICUYEHHE KOPHSI HATypaJbHOH CTENEHUM Ha MHOXKECTBE
KOMIUIEKCHBIX 4YHCeNl. biarogaps MOCieI0BaTEIbHOMY PpACUIMPEHHIO Kpyra
UCMOJIb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX NPUMEHEHMS IS
peleHusl pa3iMuYHbIX 3a1ad  (HOpMHUpYETCS MPENCTaBICHHE O €IUHCTBE
MaTe€MaTUKU KaK HAyKd U €€ poJId B MOCTPOEHUU MOJENEH PealbHOr0 Mupa,
IIMPOKO UCHOJB3YIOTCS 0000IEHNE U KOHKPETH3aIH 4.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEAM3YETCsl HAa MPOTSHKEHUU BCETO
o0y4yeHHs Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHMs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpamMMbl HpeayCMOTPEHO PELIEHHE COOTBETCTBYHOLIMX 3anad. B
pe3yspTaTe OOYydarolUecsl OBJAJEBAIOT PA3JIUYHBIMM METOJAAaMH PelleHUS
pallMOHABHBIX, HPPAMOHAIBHBIX, MOKA3aTeNbHBIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajad,
cofepxaiux napaMmerpsl. [lomydyeHHble yMEHUS LIUPOKO HCHOJIB3YIOTCS HpPH
UCCIENOBaHUM (PYHKIMI C TIOMOUIbIO MPOM3BOAHOW, TMpPH  PELICHUU
OPUKIAAHBIX 33Ja4 W 33/Ja4 Ha HaxOXJACHHE HauOOJIbIIMX M HAUMEHBIIUX
3HaueHui ¢yHkuuu. JlanHas conmepkaTenbHas JIMHUS BKIIOYAET B ce0sl Takke
(dbopMUpoBaHUE YMEHUU BBINOJHATH PAcu€Thl MO QopmysiaM, Ipeodpa3oBaHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPHUUECKUX BBIPAKEHUH, a
TaK)K€ BBIPAKEHUI, COIEPKAIIMX CTENEHU U Jorapu@mel. birarogaps nsy4eHuto
anreOpaMyeckoro  marepuana  MPOUCXOOUT  JalbHEWIIee  Pa3BUTHE
QITOPUTMUAYECKOTO U aOCTPAKTHOT'O MBIIUICHUS] 00y4Jaromuxcs, GOpMUPYIOTCS
HABBIKM JIEYKTUBHBIX PAaCCYXIECHUU, pabOThl C CHMBOJBHBIMU (hopMamu,
IPEJCTABJICHUSI 3aKOHOMEPHOCTEW W 3aBUCUMOCTEM B BHJIE€ PABEHCTB H
HepaBeHCTB. AunreOpa mpeasaraet 3P (eKTUBHBIE WHCTPYMEHTHI IS PELICHUS
MPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lay, HArJsHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

CopepxaTtenbHo-MeToANYECKass JIMHUS «DYHKIUU U TpaUKW» TECHO
MEpeIIeTaeTCs C JIPYruMU JIMHUSIMU Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIE 3aJaéT MOCJEIOBATENIbHOCTh H3Y4YeHMs] Marepuana. l3ydenue
CTENIEHHOW, TMOKAa3aTelbHON, JOrapu()MUYECKOd ¢ TPUTOHOMETPHUUECKHUX
(GyHKUMNA, UX CBOWCTB M TpaMKOB, HUCMONb30BaHWE (PYHKUUN I pelIeHUs
3aJa4 U3 IPYruX y4eOHBIX MPEAMETOB U peajbHON JKU3HU TECHO CBSI3aHO KakK C
MaTEMaTUYECKUM aHAJIU30M, TaK U C PEIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu
ATOM OOJBIIOE BHUMAHUE yaenseTcss (OPMUPOBAHUIO YMEHHS BbIPAKATh
dopMynamMu 3aBUCUMOCTH MEXIy pPa3IMYHBIMU BEIMYMHAMH, HCCIIEI0BAThH



MOJIyY€HHbIE (DYHKIIMH, CTPOUTH UX Ipaduku. MaTtepuan 3Toi copepxKaTeIbHON
JVHUM HALleJIEH HAa PAa3BUTUE YMEHU W HaBBIKOB, MO3BOJISIIOLIMX BBIPAXKATH
3aBUCHUMOCTH MEXAY BEIUYMHAMH B Pa3udHON (opMe: aHaTUTHUYECKOM,
rpaguyeckod M cloBecHoM. Ero wusydeHue CmocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIUICHUS], CIIOCOOHOCTH K O0OOIIEHUIO U KOHKPETHU3AIUH,
VICIIOJIb30BAHUIO aHAJIOTHM.

CopepxatenbHas 1uHHs «Hadama MmaTeMaTHYECKOro aHaInu3a MO3BOJISET
CYLIECTBEHHO pPAaCHIMPUTh KPYr KaK MAaTeMaTHYeCKUX, TaK M NPUKIATHBIX
3a/1a4, JOCTYMHBIX OOYYaromIuMCs, TaK KaK y HHUX TMOSBISETCS BO3MOXKHOCTD
CTpOUTh TrpaduKH CIOXKHBIX (YHKUMM, ONpenesisTh HX HauOOJbIIME U
HAaUMEHbIIIME 3HAYEHUS, BBIUUCIATH TUIOMAAU (PUTYyp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOPEHUS IpoleccoB. J[aHHas coaepkareabHas JMHUSA OTKPhIBACT
HOBBbIE€ BO3MOXXHOCTM TOCTPOCHMSI MATEMAaTHUYECKUX MOJIeJel peallbHbIX
CUTYallUi, MO3BOJSIET HAXOJUTh HaWJIyylllee PelIeHUE B MPUKIATHBIX, B TOM
YUCJIE COUMAIbHO-)KOHOMUYECKHX, 3aJadaXx. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOro  aHajau3a  CIHOCOOCTBYET  PAa3BUTHUIO  aOCTPaKTHOrO,
(hopMaIbHO-JIOTUYECKOT0 U KPEaTUBHOI'O MBIILICHUS, (POPMUPOBAHUIO YMEHUN
pacno3HaBaTh IPOSIBJICHUS 3aKOHOB MAaTEMaTUKH B HAyKe, TEXHUKE U
uckycctBe. OOyyarolyecs y3HalOT O BBIJAIOUIUXCS pe3yJibTaTax, MOJydeHHbIX
B XOJI€ pa3BUTHUSI MATEMATUKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxaTtenbHO-MeTOANYECKas TMHUS « MHOXKECTBA U JIOTUKa» BKIIOYAET
B ce0sl 3JIEMEHTBl TEOPUM MHOXKECTB U MaTeMaTH4yecKoil joruku. TeopeTuko-
MHOXECTBEHHBIE IPEACTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJIbHOMU
MaTeMaTUKU M MpeajaraloT HauOoyiee YHUBEPCAJIbHBIN A3bIK, 00bEIUHSAIOMNN
BCE pa3lelibl MaTeMaTUKU U €€ MPUIIOKEHUH, OHHU CBSI3BIBAIOT pa3HbIC
MaTeMaTU4YeCKUe TUCLUUILIMHBI U UX MPUJIOKEHUs B enuHoe nenoe. [loatomy
BXHO J1aTb  BO3MOXHOCTh  OOydaromiemMycs IMOHHUMAaThb  TEOPETHUKO-
MHOYECTBEHHBIM $I3bIK COBPEMEHHOW MAaTEMAaTHKHA W HUCIOJb30BaTh €ro s
BBIPAKEHUSI CBOMX MBbICHEH. JIpyruM Ba)KHBIM MPU3HAKOM MAaTr€MaTHUKH Kak
HAyKd CIeyeT NpHU3HATh CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBaHUW U
CIIEIOBAaHWE  ONpPENEIEHHBIM  IpPaBWIAM  MOCTPOEHHUS  JIOKA3aTEJIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYECKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO
JOTMYECKOTO MBILIUICHUS] O0Yy4alollUXCsi, TMO3BOJIIET UM CTPOUTh CBOHM
paccyXIe€HHs Ha OCHOBE JIOTUYECKUX TMpaBWwil, (OpPMUPYET HaBBIKU
KPUTHYECKOTO MBIIUICHUSI.

B yueOHOM Kkypce «Anrebpa M Hayala MaTeMaTHYECKOro aHalu3a)
IIPUCYTCTBYIOT OCHOBBI MaTEMaTUYECKOI0 MOAEINPOBAHNUS, KOTOPBIE PU3BAHbI
crocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IOCTPOCHHS MOJENIEH peaTbHBIX
CUTYyallui, MCCIEAOBaHUS ATUX MOJIEJIC C MOMOIIBIO amnmaparta aireopbl U
MaTeMaTUYECKOr0 aHaJIM3a, UHTEPIPETAUU MMOTYYEHHBIX pe3yJIbTaToB. Takue
3aJlaHds BIUIETEHbl B KaXIbli M3 pa3[eioB NPOrpaMMbl, MOCKOJBKY BECh
MaTepuan y4eOHOro Kypca IIMPOKO HCIOIb3YEeTCs AJISl PElICHUs] MPUKIATHBIX
3amay. Ilpm pemieHun peanbHBIX MPAKTHYECKUX 3adad  O0ydaroluecs
pa3BUBAIOT  HAOJIONATEIBHOCTh, YMEHUE  HAaXOAWTh  3aKOHOMEpPHOCTH,
abcTparupoBaThCs, UCMHOIb30BaTh aHAJIOTUIO, 00001aTh U KOHKPETU3UPOBATh
npobseMy. JlesTenbHOCTh 0 (POPMUPOBAHKMIO HABBIKOB PEIICHUS MPUKIIAIHBIX
3aJ1a4 OpraHu3yeTcsl B MPOLECCe 3YUEHUsI BCEX TeM y4eOHOro Kypca «Anredpa
Y Hayajga MaTeMaTH4eCKOro aHaln3a.

Ha wusydyenue yudeOHOro kypca «AnreOpa M Hayajga MaTEeMaTUYECKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Henenio), B
11 KJ1acce — 136 4acoB (4 yaca B HEJIEIIO0).



COILEPKAHUE OBYUEHUA
10 KVIACC

Yucaa 1 BIYMCICHUS

Panmonanbabie yucina. OOBIKHOBEHHBIE U JECATUYHBIC JPOOH, MTPOIEHTHI,
OeckoHeuHble nepuoguyeckue npoou. [Ipumenenue npodeil U MPOIEHTOB IS
pEelICHNs] MPUKIAIHBIX 3aJa4 W3 Pa3JIUYHbIX OTpacied 3HAHUW W peaTbHOU
KU3HU.

JlencTBuTeNnbHbIE 4YMCa. PalMoOHabHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTENIBHBIMM  4uciIaMud. Moayib
JIEHCTBUTENBHOTO YHCIAa W €ro cBoWcTBa. [IpuOnmkEHHBIC BBIYUCIICHHUS,
npaBuJjia OKPYTJICHUS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHU.

Crenenp ¢ wnenbiM mnokaszatenemM. buHom Herorona. HMcnonb3zoBanne
noaxonsmed ¢GOpMbl  3aIUCH  JICWCTBUTENBHBIX YHUCEN JUIS  PEIICHUS
NPaKTUYECKUX 33724 U MIPEACTABICHUS 1aHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypajJbHOM CTETIEHHU U €r0 CBOWCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTelieM M €€ CBOICTBAa, CTENEHb C
NEHUCTBUTEIBHBIM TTOKA3aTEIEM.

Jlorapudm uwmcna. CpoiictBa norapudma. JlecsiTuuHble U HaTypajbHBIC
Jorapu@msi.

CuHyC, KOCUHYC, TAaHT'€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC U APKTAHTE€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHusI 1 HEPAaBEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE MPEeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHUsA. PaBHOCUIIbHBIE YpABHEHUS U YpaBHEHUA-CIeACTBUS. HepaBeHCTBO,
pELICHUE HEPABEHCTRBA.

OCHOBHBIC METOIbI PEIICHUS IEIBIX U IPOOHO-PAIIMOHATILHBIX YpaBHEHUN
Y HEpaBEHCTB. MHOro4JIeHbl OT OJHOM MEPEMEHHON. /[eleHne MHOTrO4YJIeHa Ha
MHOIoOWwieH ¢ ocrarkoM. Teopema be3dy. MHorouieHsl ¢ 1eabIMU
kodpunmenramu. Teopema Buera.

[IpeobpazoBanus YMCIOBBIX BRIPAKEHUN, COIEPIKAIINUX CTCTICHH U KOPHH.

UppauuoHanbHble  ypaBHEHUS. OCHOBHBIE ~ METOABI  PEIICHUS
WPPAlUOHAIBHBIX YPaBHECHUM.

[TokazaTenbHble ypaBHEHUSI. OCHOBHBIE METO/bI PEIICHUS MOKA3aTEIbHBIX
YPaBHECHUU.

[IpeobpazoBanue BEIPAKEHUM, CONEPKAINUX JOTapHUPMBI.

Jlorapudpmuueckne  ypaBHeHusi.  OCHOBHbIE  METOABI  PEIICHUS
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHE bopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKEHH. Pewenune TPUTOHOMETPUYECKHUX
YPaBHEHUM.

Pemienne cucreMm NMHEHHBIX ypaBHEHHWW. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUU. OnpeaenuTens MaTpulbl 2X2, €ro reOMETPUYECKHN CMBICI U
CBOMCTBA, BBIYUCICHUE €r0 3HAYECHUA, IPUMEHEHUE ONPENEIUTEN Ul
pELIEHUsT CHCTEMBI JIMHEMHBIX YpaBHEHMM. PellleHne NpUKIagHbIX 3a7ad C
MIOMOIIBI0 CHUCTEMBI JIMHEMHBIX ypaBHEHUU. lccrmenoBaHue MOCTPOECHHOU
MOZEJIX C IIOMOLIBIO MAaTPULL U OIIPEACIIUTEIICH.

[TocTpoeHne MaTreMaTHYECKUX MOJEIEH PEANbHOM CUTyallMy C MOMOILIBIO
YPaBHEHUU U HepaBeHCTB. [IpruMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO



MaTeMaTUYeCKHX 3aJad M 3a7a4 U3 Pa3IMYHbIX 00JIaCTeld HAayKH M peaibHOU
AKU3HH.

DOyHKIMH U TPAPUKHT

OyHKMsA, crnocoObl 3anaHud (yHKUMUA. B3anmHO oOpaTHble (DYHKLIMH.
Komnozunust dynkuuit. ['paduk dyHKuu. DnemMeHTapHbIe TpeoOpa3oBaHus
rpadukoB ¢ yHKIIHIMA.

OO6unacTp onpeneaeHuss 1 MHOXKECTBO 3HaueHUW PpyHkuuu. Hynu ¢pyHkuumu.
[IpoMexxyTKn  3HAKOMOCTOSIHCTBA.  YETHBIE W HEYETHbIE  (DYHKIIMM.
[lepnomuueckue  GyHkruu.  [IpoMEXKYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl 1 MUHUMYMbI QyHKIuu. HanOonblilee 1 HaMMeHbIIee 3HAUYCHUS
(GYHKIMY Ha TPOMEKYTKE.

Jluneitnasi, KBagpaTudHas U JPOOHO-TMHEHHAS (YHKIIUU. DJIEMEHTapHOE
UCCIIEIOBAaHUE U TTOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIUS C HATYpaJIbHBIM U IIeJIbIM MoKa3zareneM. E€ cBoiicTBa
u rpaduk. CpoiicTBa U rpaduK KOPHS N-OM CTENEHU Kak (yHKIHMH OOpaTHOMN
CTENEHU C HATYpaJIbHBIM ITOKa3aTEIEM.

[lokazarenvHas u norapudmuyeckas GyHKIHUHU, UX CBOWCTBA U TpaduKH.
Hcnons3zoBanue rpadukoB GyHKIIUHN 7151 pelIeHUs] ypaBHEHHIA.

Tpuronomerpudeckass OKpy>KHOCTb, OMNPEIEIIEHUE TPUTOHOMETPUUYECKUX
(G YHKIIMNA YUCIOBOTO apryMEHTa.

QDYHKIIMOHATIbHBIE 3aBUCHUMOCTHM B pEAJbHBIX MPOLECCAX U SIBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEN.

Havajia MaTeMaTH4€eCKOIr0 aHAJIN3A

ITocnemoBareIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIEAOBAaTEIbHOCTENH. MeTon
MaTeMaTU4YeCKON WHIYKIUY. MoHOTOHHBIE U OrpaHUYEHHBIE
nocJeA0BaTeIbHOCTH. VICTOpYs BOSHUKHOBEHHSI MaTEMAaTHYECKOIO aHAIM3a KakK
aHanM3a OECKOHEYHO MaJlbIX.

ApubdmMernueckass W reoMeTpuyeckas — MIpOrpeccuu.  becKoHEeuHO
yObIBaromas reomerpudeckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH
FeOMETPUUYECKON MPOrpeCCUr. JIMHEHHBIM U DKCIIOHEHLIHAIBHBIM pocT. Hucio
e. @opMyia CIOXKHBIX MPOLEHTOB. VMCHOab30BaHUE MPOrPECCHU ISl PELICHHUS
peaJIbHBIX 337]a4 MPUKIIAJHOIO XapakTepa.

HenpepeiBHble GyHKIIMU W WX CcBoicTBa. Touyku pa3pbiBa. ACHMMOTOTHI
rpa¢pukoB ¢yHkiuil. CBoiicTBa (pyHKUIMN HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JJI1 PELIECHUs HEpaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMN 1S pelieHus 3a1ay.

[lepas u  BTOopas  mpousBoaHble  ¢yHkiuu.  OnpenerneHue,
TEOMETPUYECKUA U (11;)1/13qu01<1/1171 CMBICII  IIPOM3BOJAHOM. Y PaBHEHHE
KacaTelbHOU K Irpaduky QYyHKIIUH.

[Ipon3BOaHBIE  DIEMEHTAPHBIX yHkuui.  IIpomsBomHas  cymwmsl,
MIPOU3BEAECHUS, YACTHOI'O U KOMITO3UIIMH (PYHKITUH.

MHoxecTBa U JIOTUKA

MHOK€eCTBO, OIepalii HaJ MHOXXECTBAMU M KX CBOMCTBA. Jlnarpammbl
Ounepa—Benna. IlpuMeHeHHME TEOPETUKO-MHOXKECTBEHHOIO ammapara s
OIMCAHMS PEATBHBIX MPOLECCOB U SBJICHUW, NPU PEIICHUH 3a7a4 U3 JIPYrux
y4€OHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro 00BbEKTa, CIEACTBUE,
J0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIACC



Yucia 1 BBIYUCTIEHUS

Hatypanbabie u 1uenbie yucia. [IpuMeHeHHE MNPU3HAKOB JEIMMOCTH
HEeJIbIX YHce, HanOonbmmii oommil nenutens (nanee — HOJl) u HauMeHblee
oburee kparHoe (nanee — HOK), ocrarkoB no moay:mo, anroputma EBkimaa aiis
penieHus 3a71a4 B 1EJIbIX YUCIax.

Kommnekcupie uncna. Anrebpanyeckas U TpUTOHOMETpUYecKas (Popmbl
3aMUCU KOMIUIEKCHOTO 4ucia. Apu(METHUYECKUE OIepalii ¢ KOMIUIEKCHBIMU
yuciaamu. M3o00pakeHne KOMIUIEKCHBIX YHMCET Ha KOOPAMHATHOM IMJIOCKOCTH.
®opmyna Myaspa. KopHu n-od cTeneHM U3 KOMIUIEKCHOIO 4MCIA.
[IpuMeHeHne  KOMIUIEKCHBIX  YHCENl JUIA  pemieHus  (U3HYECKUX U
FEOMETPUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHHUW W HEPABEHCTB. PaBHOCWIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1bop KOpHEH  TPUTOHOMETPUYECKUX YPAaBHEHHH C  MOMOIIbIO

TPUTOHOMETPUUYECKOMN OKPYXHOCTH. Pemienue  TpUTOHOMETPUYECKUX
HEPABEHCTB.

OcHOBHBIC METOJBI PEIICHHUS] TMOKA3aTeIbHBIX W JIOTapU(PMUYECKHX
HEPABEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEUIEHUSI CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX,
UppalMOHAIbHBIX, T0KA3aTEIbHBIX U JOrapu(PMUUECKUX YPABHEHU.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHM.

[IpumMeHeHne ypaBHEHHWW, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3a/ad M 3a/1a4 U3 Pa3IMYHbIX 00JIacTell HayKH U peabHOU
KU3HH, HHTEPIPETALNS OTYYEHHBIX PE3YIbTATOB.

DOyHKUUHU U rpadpuku

I'padux kommoszunmu ¢yHkiui. ['eomerpudyeckue oOpas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U TPAPUKH.

['paduueckre MeTONBI pelieHUsT YpaBHEHU M HEpaBeHCTB. | padudeckue
METO/IbI PELIEHUS 33]1a4 C IapaMeTpamHu.

Hcnonb3oBanue rpadukoB (GYHKUMNA [JJIs1 UCCIEIOBAaHUS MPOLIECCOB U
3aBUCHMOCTEH, KOTOpPhIE BOSHHUKAIOT MPU PEIICHUU 3a/a4 U3 APYTUX y4eOHBIX
MIPEIMETOB U PEANIBHON KU3HH.

Havajia MaTeMaTH4eCKOIr0 aHAJIN3A

[IpumeHeHre MPOU3BOIHON K MCCIETOBAHUIO (PYHKIIMM Ha MOHOTOHHOCTh
n sKcTpemyMbl. HaxoxkneHnwe HauOONbIIEr0 W HAWUMEHBIIETr0 3HAYEHUH
HENPEpbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NpoOW3BOAHOM [JIsi HAXOXKJIEHUS HAWIYYIIEro pPEIICHHs B
MPUKIAJAHBIX 3ajadax, JJIs ONPENEeHUs] CKOPOCTH M YCKOPEHHs Ipouecca,
3aJJaHHOTO (OPMYIION UK TPahUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBOOOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurterpan.  ['eomerpuueckuii  CMBICH  HHTErpasa.  BbluucieHue
onpenenéHHoro uaTerpana no popmyne Hetorona-JleOuua.

[IpumeHenue uHTErpaia s HaXOXKIAEHUsS IJIOWAAeH MIOCKUX (Quryp u
00BEMOB TEOMETPUUECKUX TEJL.

[Tpumeps! pemenuid nquddepeHunanbHeIX ypaBHEHH. Maremarnueckoe
MOJIETUPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIbI0 JUPhEepeHIHMATBHBIX
YPaBHEHUM.



IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA 1 _ HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIYBJIEHHBIM YPOBEHbB) HA VYPOBHE CPEJAHEI'O OBILIEI'O
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOro BOCIIMTAHUS:

chOpPMUPOBAHHOCTh ~ TPAXKITAHCKOM  TIO3UIMK  OOydYaromerocss  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WJICHA POCCUICKOr0O OOIIECTBA, MPEICTABICHUE O
MaTeMaTUYECKUX OCHOBaxX (hYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYD, SIBJICHUH,
IpOIeAyp TPAKITAHCKOTO OOIIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHue
B3aMMOJCICTBOBATh C COLMAJIbHBIMA HMHCTUTYTaMHM B COOTBETCTBUHM C WX
GYHKIMAMY 1 HA3HAYCHHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUMCKON TPaXIaHCKOW UJIEHTUYHOCTH, YBAXKEHUS
K MPOIUIOMY U HACTOAIIEMY POCCUHCKON MAaTEMATHKH, IEHHOCTHOE OTHOILICHUE
K JOCTH)KCHHUSM DPOCCHUMCKHX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTH4YeCKOU
IIKOJIBI, WCIIOJIb30BAHUE ATUX JIOCTHKEHHN B APYTMX HayKaX, TEXHOJIOTHUAX,
chepax SIKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTyXOBHBIX LHEHHOCTEN POCCHIICKOTO Hapo/a,
c(hOpPMUPOBAHHOCTh  HPABCTBEHHOI'O CO3HAHMS, HSTUYECKOrO IOBEACHMUS,
CBA3AHHOI'O C TMPAKTUYECKUM MPUMEHEHHUEM JIOCTHXKEHUA HAyKH W
NEATEIIbHOCThIO  YYEHOr0, OCO3HAHME JIMYHOTO BKJIAJa B IIOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYas ICTETUKY MATEMaTH4ECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, pELICHU, pacCyX ICHHM,
BOCITPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM pPa3IMYHbIX BUIOB UCKYCCTBA;

5) du3uvyeckoro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHUSI TMPUMEHSITh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 370poBOro M 0Oe30macHoro ooOpa3a JKHU3HU, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE THTaHWE, COATAHCUPOBAHHBIN
PEXKUM 3aHSATUM U OTAbIXA, PEryJsipHas cf))mnqecxaﬂ aKTUBHOCTH), (PU3HUECKOE
COBEPILICHCTBOBAHHE pu 3aHATHUAX CHOPTUBHO-03/I0POBUTENBHOMN
NEeATENbHOCTHIO;

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYAOIIO0Us, HUHTEpec K
pa3nudHBIM  cepaM  TPOodEeCCHOHATBHOW  NEATEILHOCTH, CBS3aHHBIM C
MaTeMaTUKOW W e€ MPUIIOKCHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oyayumielt mpodeccud W Ppealn30BBIBATh COOCTBEHHBIC >KU3HECHHBIC TLIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUIO Ha MPOTSHKEHUM BCEU >KU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) 3KOJIOrM4€CKOro BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPbl, MOHUMAHHUE BIUSHUS
COLIMAIbHO-3KOHOMUYECKUX  MPOLECCOB HAa COCTOSHHE MPUPOJHON U
COLIMAILHOM Cpe/ibl, OCO3HAHHWE TJIOOAJIBHOTO XapakTepa SKOJOTHYECKHUX
npoOJieM, OpUEHTAIIUSl HAa IPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUM JJIs peleHus



3a/1a4 B 00JJaCTH OKPY’KAIOIIEH Cpelibl, IJIaHUPOBAHUE TIOCTYIKOB U OLIEHKU MX
BO3MOXHBIX MOCHEACTBUH JIJISI OKPYXKAIOIIEH CPEIbI,

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HAyKd W  OOIIECTBEHHOM TMPAKTUKH, [MOHUMaHHE
MaTEeMaTUYeCKON HayKd Kak cdepbl UeTOBEUYECKOW MesTEIbHOCTH, ITAloB €&
pPa3BUTUS M 3HAYUMOCTH JJISl Pa3BUTHUS IMBWJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH U MaTEMaTUYECKOM KYJIbTYpOM Kak CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUAYAIBHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBrblie 1oruyeckue 1eHCTBUA:

BBISIBIATh M XapaKTEPHU30BATh CYHIECTBEHHBIE MPU3HAKKM MAaTEMATHYECKUX
OOBEKTOB, TOHSITHUH, OTHOIICHHM MEXAy TMOHATUIMH, GOPMYIUPOBATH
OIpeAEIICHHUS HOHSITHUH, yCTaHABJINBATh CYILIECTBEHHBIM MPU3HAK
kiIaccuuKali, OCHOBaHHWS il OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOrO aHAIN3a;

BOCIIPUHUMATh, (QOpMYyIHpoBaTh U  MPeoOpPa3OBBIBATh  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YaCTHBIE U 00IIIKE, YCIOBHBIC,

BBISIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npotuBOpeuns B ¢pakTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKJICHUIX, IIpeaiaraTh
KPUTEPUU 7151 BBISIBIICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JieNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIKOUYEHNNW, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CaMOCTOSITEIILHO JI0Ka3aTelbCTBA MaTeMaTUYECKUX
yTBEpXKACHUN (MpsMble M OT MPOTUBHOIO), BHICTPAMBATh apryMEHTAIUIO,
NPUBOAUTL TPUMEPhl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIbI;

BBIOWpATh CIIOCOO pemieHusi y4yeOHOU 3amauu (CpaBHUBATH HECKOJIBKO
BapUMAaHTOB pelIeHUs, BbIOUpaTh Haubosiee NOAXOAANIMNA ¢  YyU4ETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dopmynupoBaTh  BONPOCHL, (PUKCHUpPYIOIIME MPOTUBOpPEYHE, MPOOIEMY,
yCTaHABIMBaTh UCKOMOE U JAaHHOE, (POpMHUPOBATH THIOTE3Y, apTyMEHTUPOBATh
CBOIO MMO3UIMIO0, MHEHHE;

IIPOBOAUTH CaMOCTOATEIILHO CIUIAaHUPOBAHHBIN AKCIEPUMEHT,
MCCIICZIOBAHUE TIO0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHMYeCKOro OOBEKTa,
SBJICHUS, TPOIIECCA, BBIBJICHUIO 3aBUCHUMOCTEM  MEXAy OOBEKTaMU,
SABJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIEHUS M BBIBOJIBI MO pe3ybTaTam
POBEJEHHOTO HAOMIOACHUS, WCCIENOBaHUsA, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB M O0OOIIIECHUIA;

MPOrHO3UPOBATh BO3MOYKHOE pA3BUTUE NPOLECCA, a TAKXKE BbBIABUTATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UITUTHI MHPOpPMAILIMK, JAHHBIX, HEOOXOAMMBIX MJii OTBETa
Ha BOIIPOC U JIJIA pEUICHUS 3a7a4H;



BbIOMpaTh  MH(MOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETUPOBATH HH(POPMALIUIO
pa3UYHBIX BUIOB U (HOPM MPEICTaBICHHUS;

CTPYKTYPHpPOBaTh MH(OpPMALUIO, MIPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WJLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHHUBATh HaJEXHOCTD uH(popMauu o CaMOCTOSITENBHO
c(OpMYIHPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKAaTHBHBIC YHHBEpPCcaIbHbIe Y4eOHbIEe 1eiicTBUs

Oomenue:

BOCHPUHUMATh M  (OPMYJIUPOBaTh CYXKACHUS B COOTBETCTBUM C
YCIIOBUSIMU U LEISMH OOILIEHUS, ICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUKY
3pEHMsI B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh NOSACHEHUS 10 X0y PELICHHUS
3aJ]a4l, KOMMEHTUPOBATh MOJIY4YECHHBII pe3ysbTar;

B XOJI€ OOCYXJACHHS 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIaeMON TEMBI,
npoOJieMbl, pelIaeMOM 3a/Jauyd, BBICKA3bIBaTh HJIEH, HALIEJEHHbIE HAa IIOUCK
pELIEHUs, COMOCTABIATh CBOM CYXJEHUS C CYXACHUSIMM JIPYTMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh pa3INuKMe M CXOJCTBO MO3UIIUIL, B KOPPEKTHOU (popme
(opMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

IOPEICTaBIATh  pE3yJIbTaThl  pEIIEHUs  3aJaud,  SKCIIEPUMEHTA,
HCCIEI0BaHUsl, TIPOEKTa, CaAMOCTOATENbHO BbIOMpATh (OpMaT BBICTYIUIEHUS C
y4€TOM 3aJ1a4 Mpe3eHTAllMK U 0OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBeEpcalbHbIe YueOHbIe 1eliCTBUS

Camoopranuzanmsi:

COCTaBJISITh IUIAH, AITOPUTM PELISHUs 3a7a4u, BEIOUPATh CIIOCO0 PELICHMUS
C Y4€TOM HUMEIOIIUXCA PECYpCOB M  COOCTBEHHBIX  BO3MOXXHOCTEH,
apryMEeHTUpPOBaTh U KOPPEKTHUPOBATh BapUAHThl PEIICHUN C y4ETOM HOBOM
uH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTE/IEKT:

BJaJleTh HAaBBIKAMU TIO3HABATENBbHOW pediexkcun Kak OCO3HaHMS
COBEpIIAEMbIX JEMCTBUA U MBICIUTENbHBIX MPOLECCOB, WX PE3YJIbTATOB,
BJIA/IETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca W pe3ysbTara
pELIeHHs] MaTEMaTUYECKOM 3a7auH;

OpEeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpPU PELICHUU
3a/ladyd, BHOCUTb KOPPEKTHUBbI B JESATEIBHOCT Ha OCHOBE HOBBIX
00CTOSATENbCTB, TAHHBIX, HAWJEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSM, OOBICHITH
OPUYUHBL  JIOCTMDKEHHUS WA HEJAOCTHUKEHUS Ppe3ylbTaTOB JEATEIbHOCTH,
HaxXOJUTh OIKOKY, 1aBaTh OLUEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJILHOCTb:

NOHMMAaTh W HCHOJb30BATh  MPEUMYIIECTBA  KOMaHJHOM U
MHJMBUIYAJIbHOM padOThl MpU pElIeHUWH Y4YeOHBIX 3ajay, MPUHUMAThH IEllb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM palbOThI,
pacripenensaTh BUAbl padoT, JOrOBapUBaThCs, 00CYXK1aTh MPOLECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B IPyNNOBbIX (opMax paboThl (00CYkAEHUS, 0OOMEH MHEHHIA,
«MO3rOBbI€ IITYPMBD» W UHBIE), BBIIOJHATH CBOIO YacTh pabOThl H
KOOPAMHUPOBATH CBOM ACHCTBUSL C JAPYrUMHU YICHAMH KOMAaH]IbI, OLEHUBATH
KayecTBO  CBOEro  BKJaJga B OOWMHA  TOPOAYKT MO  KPUTEPUAM,
c(OopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



HPEIMETHBIE PE3YJIbTATbBI

K xoniy oOydenus B 10 kiacce oOydaromuiicss MONYYUT CIETYIOLINE
IpEeIMETHBIE PE3YJbTAThI IO OTAEIBHBIM TeMaM padboyeil mporpamMmbl y4eOHOT O
Kypca «Anredpa 1 Hayajla MaTeMAaTUYECKOTO aHAIU3a:

Yucaa 1 BBIYMCJICHUS:

CBOOOJIHO ONEPUPOBATh MOHATUSMHU: PALIMOHATBLHOE YHMCIIO, OECKOHEUHAs
nepuosnyecKas JpoOb, TPOLEHTHl, HPPALMOHAIBLHOE YHUCIO, MHOXECTBa
palOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOIYJIb JEUCTBUTEIBLHOTO YHCIIA;

OPUMEHATh APOOM M MPOLEHTHI IJsl pEUICHUs NPUKIAJHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEV 3HAHUW U PEATbHOM KU3HU,

NPUMEHSATh  MPUOJMKEHHBIE  BBIYMCICHUS, TIPaBWJIa  OKPYIJICHUS,
IPUKHUJIKY U OLIEHKY pE3yJIbTaTa BEIYUCICHUM;

CBOOOJHO OIEpPUPOBaTh MOHSITHEM: CTENEHb C IIeJbIM IIOKa3aTeseM,
UCIOJIb30BaTh MOAXOAANIYI0 (OopMy 3amucu JIeWCTBUTEIbHBIX YHCEN MJis
pEeUIEHUs MPAKTUYECKUX 3aa4 U MPEICTABICHUS TaHHbIX;

CBOOOJHO  ONEpUpOBATh  MOHATHEM:  apU(PMETHUYECKHIl  KOPEHBb
HaTypaJIbHOW CTETICHU;

CBOOOZIHO  OMEpUpOBaTh MOHSATUEM: CTENEHb C  PaMOHAIBLHBIM
ITOKA3aTENEM;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: JIOTapU(PM UHCHA, AECCATUYHBIE U
HaTypaJibHbIE JIOrapu(MBbl;

CBOOO/IHO OIEPUPOBATH MOHATUSMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YUCJIOBOT'O apr'yMEHTA;

OIIEpUPOBATH  IOHATHUAMM: AaPKCUHYC, AapPKKOCMHYC M  apKTaHI€HC
YHCJIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHSATUSIMH:  TOXKIECTBO,  ypaBHEHHE,
HEPaBEHCTBO,  PAaBHOCWJIbHBIE  YpPaBHEHHS W  YpPaBHCHUSA-CIEACTBUS,
PaBHOCWJIbHBIE HEPABEHCTBA,;

NPUMEHATh pPa3IMYHble METOJbl PELICHHUS PpAlMOHAIbHBIX W JPOOHO-
palMOHANBHBIX YPaBHEHWUW, NPUMEHATb METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEpPUPOBATH MOHATHUSAMH: MHOTOUYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ULEIbIMH KO3(DUIIMEeHTaMU, KOPHM MHOTOWIEHA, MPUMEHSTh
JIEJICHUE MHOTOYWIEHAa HAa MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy m Teopemy
Buera niia peienus 3anay;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMHU: CUCTEMA JIMHEHHBIX YypaBHEHUH,
MAaTpULA, ONPEACIUTENb MATpULBl 2 X 2 W €ro IeOMETPUYECKHU CMBICIH,
HCMOJIb30BaTh CBOMCTBA ONMPEACHUTENS 2 X 2 IS BBIYUCICHUS €r0 3HAYCHHS,
OPUMEHATh ONPENCIUTENN U1 PEIICHHUS CUCTEMBl JIMHEWHBIX YpPaBHEHHU,
MOJEIUPOBATh pEAJIbHBIE CHTYalUM C TIOMOIIBK) CHCTEMBI JIMHEHWHBIX
YPaBHEHHM, HCCIEA0BATh IOCTPOEHHBIE MOJENH C IIOMOIIBK) MAaTpull M
OIpeleNUTEIIEeH, UHTEPIIPETUPOBATH ITOJy4YECHHBIA PE3YJIbTaT;

UCIOJIb30BaTh CBOMCTBAa JEUCTBHM C KOpPHSAMH Uil TpeoOpa3zoBaHUs
BBIPAXKEHU;

BBIMOJIHATh  [PEOOPa30BaHUsl YHUCIOBBIX BBIPAKEHUH, COAEpKAIIUX
CTEIEHHU C pallMOHAJILHBIM I10KA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBa  Jiorapudmosn TUTSI npeoopa3zoBaHUs
norapuMUYECKUX BbIPAKEHUM;



CBOOOJTHO ONEPUPOBATH MOHATHIMH: UPpalMOHABLHBIE, TTOKa3aTeIbHbIC U
norapuMUYECKUE YpaBHEHHUSA, HAXOAWTb UX PEHICHHS C TOMOIIBIO
PaBHOCUJIbHBIX NEPEXO/I0B MM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOopMynbl A
npeoOpa3oBaHUs TPUTOHOMETPHUIECKUX BBIPAKCHHI;

CBOOOJHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHMUE,
OPUMEHATh HEoOXoauMble (OPMYNBI JUISI  PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMpPOBaTh peajibHble CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBISAThH
BBIPQKCHUS, YPaBHEHMs, HEPAaBEHCTBA IO YCJIOBHIO 3a/Jayd, HCCIIEI0BaTh
NOCTPOEHHBIE MOZEIIM C UCIIOJIb30BAHUEM ammnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO OINEpPUPOBATh MOHATUAMM: (YHKIMS, CHOCOOBI 3aJaHMs
GyHKIIMK, B3aUMHO OOpaTHble (GYHKIUW, KOMIO3UIUsA (yHKIUH, Tpadux
(yHKIIMH, BEITOTHATH 3JIEMEHTapHbIe TpeoOpazoBaHus rpaduKoB (yHKIUH;

CBOOOJHO ONEpUPOBATH MOHATUAMU: O0JIACTh ONPENEIEHHUS] U MHOKECTBO
3HaYeHUHN PYHKUMHU, HYIH (PYHKLINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBATh MOHSATUSMU: YETHBIE W HEUETHBIE (DYyHKIUH,
nepuoanyeckue QyHKIUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
U MUHUMYMBbl (DyHKUMH, HAauOOJbllIee U HaWMEHblIEe 3HaueHue (YHKIUU Ha
MIPOMEKYTKE;

CBOOOJIHO ONEPUPOBAThH MOHATUAMU: CTEIIEHHAs! (PYHKIUS C HATYPaJbHBIM
U LEJIbIM MOKa3aTesieM, rpaduK CTENEHHON (PYHKIIMU C HATypaJIbHBIM U LIEJIbIM
MoKasaresieM, rpaduK KOpHs n-oil CTENEeHH Kak (PYHKIIMK OOpaTHOM CTENEHU C
HaTypaJIbHbIM ITOKa3aTeleM;

OlepUpOBaTh MOHATUAMM: JIMHEWHAs, KBaJpaTUUHas U APOOHO-IMHEWHas
(YHKIMH, BBIONHATH DSJIEMEHTAPHOE HCCIENOBAaHUE W TIOCTPOCHHE WX
rpaduKoB;

CBOOOJIHO OINEpUPOBATh MOHATUAMM: TMOKa3aTeabHas U JorapupmMuyeckas
(GyHKIMU, UX CBOMCTBA M IpauKu, UCHOIB30BATh UX TpadUKH sl pEHICHUS
YpaBHEHU;

CBOOOJHO OIEpPUPOBATh MOHSTUSIMH: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
oTpeieJICHIe TPUTOHOMETPUYECKUX (DYHKIIMI YHUCIIOBOTO apryMEHTa;

UCTONb30BaTh Tpadukd (QYHKIMHA 711 HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCHMOCTEH MPH PEIICHUHU 33]a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEaIbHOM
KU3HU, BbIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY BEIUUYMHAMU;

Hayana matemaTn4eckoro aHaiau3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: apu(PpMeTrdecKkass U reoMeTpuyecKas
nporpeccusi, 06CKOHEUHO YObIBAIOIasi FEOMETPUUECKasl IPOrPECCHs], TMHEUHBIN
M OKCHOHEHIHUAIbHBI POCT, (opMyla CIOXKHBIX TMPOLEHTOB, HMETh
MIPE/ICTAaBIIEHNE O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUU JUIS PEIICHUs PEasIbHBIX 3a7ad MPHUKIaJIHOTO

XapakTepa,
CBOOOZHO ONEPUPOBATh MOHATUSMU: IOCIEIOBATEIBLHOCTh, CHOCOOBI
3aaHus MOCTICIOBATEIbHOCTEH, MOHOTOHHBIC u OrpaHUYCHHBIC

NOCNIEA0OBATEIbHOCTH, TOHUMAaTh OCHOBBI 3apOXIEHUS MAaTeMaTUYeCKOIro
aHaIM3a KaK aHajin3a OCCKOHESYHO MAaJIbIX;

CBOOOJHO OIEpPUPOBaTh MOHSTUSIMH: HENpepbIBHbIE (QYHKIUH, TOYKU
pa3psiBa rpaduka GyHKIUU, aCUMIITOTHI I'paduka GyHKINH;

CBOOOZIHO OMEPHUPOBATH MOHATHEM: (DYHKIIMS, HETPEPbIBHAS HAa OTpPE3KE,
IPUMEHATh CBOMCTBA HEMPEPBIBHBIX (DYHKLIMN I pelieHus 3ajay;



CBOOOZHO ONEpHUpPOBaTH MOHATHUSIMU: I€pBas W BTOpas MPOU3BOJIHBIEC
(¢yHKIMHU, KacaTenbHas K rpaduky (GyHKLINH;

BBIUMCISITH  MPOU3BOJHBIE CYMMBI, IPOM3BENEHHS, YacTHOIO U
KOMITO3ULIMH JIBYX (PYHKIMH, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BaTh F€OMETPUUECKUN U (DPU3MUECKUN CMBICT MPOU3BOAHON ISt
peuieHus 3aaay.

MHoxkecTBa U JIOTHKA:

CBOOOZIHO  OINEpUPOBATh MOHATUSMH: MHOXXECTBO, OINEpallMy  HaJ
MHO>XECTBaMU;

WCIIONb30BATh TEOPETUKO-MHOKECTBEHHBIM —anmapar i ONHCAHUS
pealIbHbIX TPOLIECCOB U SIBJCHUM, MPU pPEHICHUH 3aJad U3 JAPYruX Y4eOHbBIX
IIPEIMETOB;

CBOOOJIHO OIEPUPOBATh MOHIATUSIMU: ONpPEAEICHUE, TEOPEMA, YPaBHEHUE-
CIIEZICTBHE,  CBOMCTBO  MaTEeMaTHMYECKOro  OOBEKTa,  JOKa3aTeJIbCTBO,
PAaBHOCHJIbHBIE YPAaBHEHHMS U HEPABEHCTBA.

K koniy oOyuenus B 11 kjacce oOydaromuiicss MOJYYUT CIETYIOIINE
pEIMETHBIE PE3YyIbTAThI IO OTJAEIBHBIM TEMaM paboveil MporpaMmsel yueOHOT 0
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOrO aHAIN3a»:

Yuciia ¥ BBIYUCTICHHUSA:

CBOOOJHO OIEpUpPOBaTh IMOHATUSAMU: HATypalbHOE U LEJIOE YHUCIIO,
MHOKECTBA HATYPAJIbHBIX U LIEJIBIX YUCEN, UCIIOIb30BaTh NPU3HAKU JCIIUMOCTH
nensix uyucen, HOJ m HOK HarypampHbIX 4Mcenl Uil pELICHMs 3aj]ad,
IPUMEHATH AIropuT™M EBKIMAA;

CBOOOZIHO ONEpUpOBaTh MOHATHEM OCTaTKa IO MOMYJNIO, 3aIKChIBAaTh
HaTypajbHbIE YMCIA B PA3JINYHBIX TO3ULHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJIHO ONEPHPOBATh MOHATHUAMM: KOMIUIEKCHOE YMCIO U MHOXXECTBO
KOMIIJIEKCHBIX YMCEN, MPEJCTaBIsITh KOMIIJIEKCHBIE YKCIIa B anreOpandyeckon u
TPUTOHOMETpUUECKON (popme, BBHINOIHATH apu(PMETUUECKUE ONEpaLUUd ¢ HUMU
U 1300pakaTh Ha KOOPJUHATHOMN IJIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATh MOHATHAMU: UPpallMOHANIbHBIE, MTOKa3aTeIbHbIC U
norapuMUUYECKUe HEPABEHCTBA, HAXOJUTh UX PEHICHHS C IOMOIIBIO
PaBHOCHJIbHBIX TIEPEXOIOB;

OCYILIECTBJIATH OTOOpP KOpHEH MNpHU PEIIEHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO ONEPUPOBATH IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHSTh HEOoOXOAMMBbIE (OPMYJBI JJIsl PEIICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh NOHATHUAMM: CUCTEMA U COBOKYITHOCTh YpaBHEHUI
Y HEPAaBEHCTB, PAaBHOCWUJIBHBIE CHCTEMBI M CHUCTEMBI-CICIACTBUS, HAXOIUTH
pelIeHUsT CHUCTEMBI W COBOKYITHOCTEW palMOHAJIBHBIX, WPPAlHOHAIbHBIX,
[IOKa3aTEeJIbHBIX U JIOTapU(PMUUECKIX YPAaBHEHUI U HEPABEHCTB;

pemarb panvoHaJIbHBIE, UPPALMOHAIIBHBIE, ITOKA3aTeJIbHbIE,
jgorapupMuUUYecKue M TPUTOHOMETPUYECKHME YpaBHEHUST M HEPAaBEHCTBA,
CoJIeprKalle MOAYJIM U TapaMeTphl;

MPUMEHSTH rparuecKrue METOIbI IJIsl PELICHUs YPaBHEHUN U HEPABEHCTB,
a TAaK)Ke 3a7a4 C MapaMeTPaMH;

MOJIEJIMpOBaTh peajibHble CUTyallUM Ha s3bIKEe anreOpbl, COCTABIATH
BBIDAKECHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJ1ayW,
UCCIIEI0OBAaTh MOCTPOCHHBbIE MOJENU C HKCIOJIb30BAaHUMEM amnmnapara aireOpsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTar.



DyHKIUY U TpaPuUKH:

CTPOUTh TpaQUKA KOMIO3ULIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTAPHOIO
UCCJICZIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKLIN;

CTPOMTh TE€OMETPHUYECKHE O0O0pa3bl YypaBHEHHWW W HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEpUPOBATH MOHATUAMM: TpadUKH TPUTOHOMETPUUECKUX
b yHKIIMI;

NPUMEHATh (YHKIUU JJIs1 MOJCIUPOBAHUS U HCCIENOBAHUSA PEATbHBIX
IPOLIECCOB.

Hauajna MaTemaTu4ecKkoro aHajamusa:

UCIOJIb30BaTh ~ IPOM3BOJIHYIO  JUIsl  HUCCIEeNOBaHUA  (QYHKUUM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HaMMEHbLIEE 3HAUYEHUS! (PYHKIIMHU HENpPEpbIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUII HAXOXKJICHUS HAaWJIy4dlIEro pelIeHUs B
OPUKIAJHBIX, B TOM 4YHCJIE€ COLMAIbHO-DKOHOMUYECKHX, 3ajadax, Uil
OIIPENETICHUS] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (popMysod wiu
rpaduKoMm;

CBOOOJHO ONEpPUpPOBaTh IOHATUSAMU: IIEPBOOOpA3HAsl, ONpPEIEIEHHBIN
UHTETPaJl, HaXOAUTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUMUHA M BBIYUCIATH
uHTerpan no popmyne Herorona-Jleitonuna;

HaXOJWUTh IUIOAAM IUIOCKMX (uryp u o0O0BEMBI TE€l C MOMOIIbIO
UHTErpaia;

UMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM Ha MpPUMEpE
cocrtaBiieHUs MU PepeHIINaTBLHBIX YPaBHEHUH;

pelarh NpUKJIaJHbIE 331a41, B TOM YHCIIE COUUAIbHO-3KOHOMUYECKOTO U
¢u3znueckoro - xapakTepa,  CpeACTBAMHU  MAaTEMAaTHMYECKOrO0  aHaju3a.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHme pa3iesioB
H TE€M NMPOrpaMMbl

KoaunuyecTBo yacoB

KoHTpoJbHBIE
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

JiIeKTPOHHBbIE (LM pPOBHIE)
o0pa3oBaresbHbIE pecypChl

MHoxecTBO
JIEMCTBUTEIIbHBIX YHCEN.
MHOrouJseHsl.
PaumnonanbHbie ypaBHEHUSA
1 HepaBEeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN

24 1

@OyHKUIUU U TpapUKH.
CrenenHast yHKIHUS ¢
LeJIBIM TTOKa3aTeeM

12 1

ApudmeTnuecknuii KOpeHb
N-Ol CTEIIEHHU.
HppannoHanbHble
ypaBHEHUS

15 1

[TokazaTenbHas QyHKIUS.
[TokazaTenbHbIE YpaBHEHHUS

10 1

Jlorapudmuueckas
byHKUIMS.
Jlorapupmuyeckue
ypaBHEHUS

18 1

Tpuronomerpuyeckue

22 1




BBIPAXXEHUS U ypaBHEHUS

ITocnenoBareapbHOCTH U

10
IIPOTrPECCUU

HenpepsiBHBIE DYHKITHH.

[IpousBonnas 20

[ToBTOpenue, 06o0IICHNE,

cucTeMaTu3anusa 3HaHUu1

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 136




11 KITACC

Ne
n/
n

HaunmenoBanue pasaenon
H T€M MPOrpaMMbl

KoaunuyecTBo yacoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

iIeKTPOHHbBIE (U POBbIE)
o0pa3oBaresbHbIE PeCypChl

UccnenoBanue GyHKIM ¢
MOMOIIIBIO ITPOU3BOIHOM

22 1

ITepBooOpa3zHas u
UHTErpal

12 1

I'paduku
TPUTOHOMETPUUECKUX
(GYHKIUH.
Tpuronomerpuyeckue
HEpaBEHCTBA

14 1

HppannoHanbHeIe,
MOKa3aTeNbHbIE U
jorapumMudeckue
HEpaBEHCTBA

24 1

KommekcHbIe yncia

10 1

HatypanbHble u nensie
4yucIia

10 1

CucreMsbl palioHaTbHbIX,
UppaoHaIbHBIX
MOKa3aTeNbHbBIX U
Jorapu(pMUYECKUX
YpaBHEHUI

12 1




3agauu ¢ mapameTpaMu 16 1
[ToBTOpEHUE, 0606HI€H%6, 16 5
CHUCTEMaTH3allHsI 3HAHUH
OBLIEE KOJIMYECTBO
136 10

YACOB I10 ITPOT'PAMME







ITIOYPOYHOE IINTAHUPOBAHHME
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUSA

DJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

MHO)KCCTBO, Orcpanmu HaJl
MHO>KECTBaMHU U UX CBOMCTBA

Juarpammsl Diistepa-BenHa

[TpumMeHeHue TEOpEeTUKO-
MHOKECTBEHHOI'0 ammnapara
JUTS petieHust 3a1a4

PanmonanpHBIE YHCTIA.
OOBIKHOBEHHEIC U
JIeCATHYHBIE 1PO0H,
MPOLIEHTHI, 0ECKOHEUHBIE
MEPUOJUYECKUE TPOOH

ParponanpHbIe YnCia.
OOBIKHOBEHHBIE U
JECATUYHBIC APOOH,
MPOIIEHTHI, 0 ECKOHEUHBIC
MEPUOUIECKUE APOOH

[Tpumenenue apodeit u
MPOLICHTOB ISl PEUICHUS
MPUKIIATHBIX 32/1a4




[Tpumenenue apodeit u
MIPOIIEHTOB IS PEIICHUS
MPUKIATHBIX 327124

JelicTBUTENBHBIC YUCTIA.
PammonansHbBIE N
MppalMOHaIbHbIC YUCIa

ApudmeTrueckue oneparmuu
C Ief CTBUTEIbHBIMH YU CIaMU

10

Monynb 1elCTBUTENBHOTO
YHUCJIA U €r0 CBOKCTBA

11

[TpuOmmKEHHBIC BBIYU CIICHUS,
npaBuja OKPyTJIEHUs,
NPUKUJKA U OLICHKA
pe3yJibTaTa BIYKUCICHUI

12

OCHOBHEIE MCTOABI pCHICHUA
LETBIX U IPOOHO-
pallMOHAIIbHBIX YPABHEHUUN U
HEPaBCHCTB

13

OCHOBHBIE METOIbI PEIICHHSI
LENTBIX U IPOOHO-
palMoHAIbHBIX YPaBHEHUH 1
HEPaBEHCTB

14

OcHOBHEIE MCTOABI pCHICHUA
LENBIX U IPOOHO-
paLMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB




15

MHorou4jessl OT OJHOU
nepeMeHHou. /lenenue
MHOI'0YJIEHA Ha MHOTOWIEH C
octaTtkoM. Teopema besy

16

MHOro41eHbI C HeJIbIMU
kodpdunrentamu. Teopema
Buera

17

Pemienune cucreM JIMHENHBIX
YpaBHEHUI

18

Peltienne cucteM JIMHENHBIX
YpaBHEHHI

19

Marpuia cucTeMbl JUHEUHBIX
ypaBHeHui. Onpenenurens
MaTpHuIbl 2X2, ero
FEOMETPUYECKHUI CMBICI U
CBOICTBa; BEIYHUCIICHHUE €T0
3HAYEHUS

20

Ornpenenurens MaTPULIbI 2% 2,
€ro reOMETPUYECKUI CMBICI U
CBOICTBA; BEIYHCIICHHUE €T0
3HAYCHUS

21

[Ipumenenue onpeneauTens
JUISL peLIEHUs] CUCTEM bl
JIMHENHBIX YPaBHEHUI

22

Pemrenue IMMPUKJIaJHBIX 3a1a4
C MOMOIIBIO CUCTEMBI




JIMHENHBIX YPaBHEHUI

23

Pemenue npukianHeIx 3aa4
C IOMOIIBIO CUCTEMBI
JMHEHHBIX ypaBHEHUN

24

KonrtponeHas pabora:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHHIT"

25

OyHKIMS, CIIOCOOBI 3aTaHHs
¢ynkuuu. Bzaumuo
o0OpaTHbIE PYHKLHUU.
Komnosunus GyHkunii

26

I'paduk GpyHKIHH.
DneMeHTapHbIe
npeodpazoBaHus rpauKkoB
byHKIHH

27

OO6mactb onpeneneHus u
MHOKECTBO 3HAYCHUI
¢ynkuuu. Hymm ¢pyHkuuu.
IIpoMexyTkH 3HAK
MIOCTOSTHCTBA

28

YETHble U HEYETHBIE
¢byukuuu. [lepuonnueckue
¢dbynkuu. [TpoMexxyTKu
MOHOTOHHOCTH (pYHKITUH

29

MakcruMyMbl 1 MUHUMYMBI




¢bynkuu. Hanbomnpmee u
HaMMEHbIlIee 3HAUCHN e
(GYHKIIMHM HA TIPOMEXYTKE

30

JIuneitnas, kBaapaTU4Has U
IpoOHO-uHeHas QYHKIINH

31

DneMeHTapHOe UCCIIeJOBaHUE
U TIOCTPOEHHE TPaPUKOB ITUX
byHKIUN

32

DJIeMEHTapHOE UCCIIEA0BAaHUE
U IIOCTPOEHHE IPa(PUKOB ITUX

byHKIUN

33

Crernensb ¢ [eJIbIM
nokazareneM. bunom
Hrrorona

34

Crerels ¢ LEIbIM
okasatreneM. bunom
Hrrotona

35

CrenenHast yHKIHUS C
HaTypaJbHBIM U 1€JIbIM
nokazareineM. E€ cBoiicTBa n

rpadux

36

Konrtposnenas pabora:
"Crenennas ¢pynkuus. E€
cBoiicTBa U rpapux"”

37

ApudmMeTnueckuii KOpeHb
HATypaJIbHOU CTEIICHU U €T0




CBOMCTBa

38

ApudmeTnuecknii KOpeHb
HaTypajabHON CTEMEHU U €ro
CBOICTBA

39

[Ipeo6GpazoBaHust YK CIOBBIX
BBIPAKEHUI, COAEPKALIUX
CTENeHU U KOPHU

40

[IpeobGpazoBaHust YK CIOBBIX
BBIPAKEHUH, COEpKALIUX
CTENEHU U KOPHU

41

[Tpeobpa3zoBaHUs YU CIOBBIX
BBIPXKEHUM, COJIEPKAITUX
CTEIEHHU U KOPHHU

42

UppanmonansHbie
ypaBHeHHUs. OCHOBHBIE
METObI PEIICHUS
HppALMOHATIBHBIX YPaBHEHU N

43

WppanuonanbHbie
ypaBHeHMs. OCHOBHBIE
METO/Ibl pelIEeHUs
MppallOHAJIbHBIX YPaBHEHUI

44

WppanmonansHbie
ypaBHeHHUS. OCHOBHBIE
METObI PEIICHUS
MppALMOHATIbHBIX YPAaBHEHU N

45

PaBHOCHILHBIC IEpexXoabl B




pELIEHNH UPPALMOHAJIBHBIX
YpaBHEHUI

46

PaBHOCHIIBHEIE TEPEX OBl B
pEILIEHNN HPPATUOHATBHBIX
YpaBHEHHUM

47

PaBHOCHIIBHBIE IEPEXO/BI B
pELIEHNH UppaluOHAIbHBIX
YpaBHEHHUI

48

PaBHOCHUILHEBIC mepexoanl B
peLIeHNN UPPALUOHAIIBHBIX
YpaBHEHHI

49

CaoiicTBa 1 rpaduK KOpHS n-
O CTEICHH KaK (PyHKIIHH
00paTHOM CTETEeHH ¢
HATYpaJIbHBIM MTOKa3aTeIeM

50

CaoiicTBa 1 rpaduK KOpHS n-
Ol CTETeHH KaK (QYHKIHH
00paTHOM CTENEeHH C
HaTypaJIbHBIM MOKa3aTeIeM

51

Konrtponesnas pabota:
"CBolicTBa 1 rpa)uK KOPHS
N-Oi CTEIEHH.
WppauuoHanbHble
ypaBHEHHS"

52

Crenenp ¢ pauoOHAJIbHBIM
IIOKa3aTeleM U €€ CBOMCTBa




53

Crenensb ¢ panioHaJIbHBIM
IIOKa3aTeleM U €€ CBOICTBa

54

Crenenp ¢ palioOHAJIbHBIM
IIOKa3aTeleM U €€ CBOMCTBa

55

ITokazaTenbHas pyHkus, €€
CBOMCTBa U TpaduK

56

Hcnonb3oBanue rpaduka
GyHKIUU 151 petieHust
YPaBHEHHI

57

Hcnonp3oBanue rpaduka
byHKIMM 71 pelieHus
YpaBHEHU

58

IToka3arenbHbIE ypaBHEHUS.
OCHOBHbIE METO/BI PELICHUS
MIOKA3aTeNbHbIX YPABHEHUN

59

IToka3zarenbHbIE ypaBHEHUS.
OCHOBHbIE METOABI PELICHUS
MOKA3aTeNbHbIX YPABHEHUI

60

IToka3arenbHbIE ypaBHEHUS.
OCHOBHbIE METOABI PELICHUS
IIOKA3aTENbHBIX YPABHEHUI

61

Konrtponeshas pabota:
"TToxa3zaTenbHast GyHKITUA.
[Toka3zarenbHble ypaBHEHUA"

62

Jlorapudm uncna. CoiicTBa
norapudma




Jlorapudm uncna. CBoiicTBa

63
norapudma

64 Jlorapudm uncna. CoiicTBa
norapudma

65 JlecsiTHaHBIC ¥ HATYPATHHBIC
Jorapy Gmbl

66 JlecsiThaHBIC ¥ HATYPATILHBIC
Jorapy Gmal
[Ipeobpa3oBanue

67 BBIPKEHUH, COIEpKAIITIX
JorapuMel
[IpeobpazoBanue

68 BBIPaXXEHUH, COJepkKaLIUX
sorapu pmal
[TpeobpazoBanue

69 BBIPAKEHUH, COIepKALTIX
Jorapy Gmal

20 Jlorapudmuyeckas QyHKIMS,
e€ cBoiicTBa U rpaduk

71 Jlorapudmuueckast GyHKIUSA,
e€ cBoiicTBa M rpauk
Hcnonb3oBanue rpaduka

72 GYHKIUU 151 pereHust
YpaBHEHHI

73 Hcnonp3oBanue rpaduka

(GYHKIUY 1 peneHuns




YpaBHEHU

74

Jlorapudmuyeckue
ypaBHeHHUs. OCHOBHBIE
METObI PEIICHUS
norapu(hMUYECKUX
YpaBHEHUM

75

Jlorapudmuyeckue
ypaBHeHMs. OCHOBHBIE
METO/Ibl pelIEeHUs
Jorapu(pMUYECKUX
YpaBHEHUI

76

Jlorapupmuyeckue
ypaBHeHHUs. OCHOBHBIE
METO/IbI PETICHUS
norapu(pMUYECKUX
YpaBHEHHI

77

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHu  JTorapuhMUIECKUX
YpaBHEHHUI

78

PaBHOCHILHBIC mepexoanl B
peLeHnH JJorapupMUIECKUX
YpaBHEHHI

79

Konrtponeshas pabota:
"JlorapudmMuueckas
¢bynkus. Jlorapupmuueckue
ypaBHeHUs"




80

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOT0
aprymeHTa

81

CuHyC, KOCUHYC, TAHTE€HC U
KOTaHI'€HC YU CIIOBOIO
apryMmeHra

82

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YU CIOBOTO
aprymeHra

83

ApKCUHYC, apKKOCHHYC U
ApKTaHI'€HC YU CIOBOT O
apryMmeHra

84

Tpuronomerpuueckas
OKPYXHOCTb, OIpEACIICHUE
TPUTOHOMETPUUECKUX
(bYHKIMIA M CIIOBOTO
aprymeHra

85

Tpuronomerpuyeckas
OKPYXHOCTb, OIPEAECIICHUE
TPUTOHOMETPUUYECKUX
(YHKLIMI 9K CIOBOT O
apryMeHra

86

OcHOBHEIE
TPUTOHOMETPUUCCKHE

bopMyJIBI

87

OCHOBHBIE




TPUTOHOMETPHUYECKHE
bopmyIbI

88

OCHOBHBIE
TPUTOHOMETPUUECKHE

bopmyIbl

89

OCHOBHBIE
TPUTOHOMETPUYCCKHE

bopMyIIBI

90

[TpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKEHU U

91

[Tpeobpa3oBanue
TPUTOHOMETPUYECKUX
BBIpXKCHU

92

[TpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIpaXECHUU

93

[TpeoOpazoBanue
TPUTOHOMETPUYECKUX
BBIpAKEHU

94

Pewenne
TPUTOHOMETPUUECKUX
YpaBHEHHI

95

Pemenne
TPUTOHOMETPUUYECKUX
YpaBHEHUI




Pewenune
96 TPUTOHOMETPUUECKUX
YpaBHEHUI

Pemenue
97 TPUTOHOMETPUUECKUX
YpaBHEHUM

Pewenne
98 TPUTOHOMETPHUECKUX
YpaBHEHUI

Pemenne
99 TPUTOHOMETPUIECKUX
YpaBHEHHI

Pewenune
100 | TpuUTOHOMETPUYECKHUX
YpaBHEHUI

Konrtponehas pabota:
"TpUroHOMETpHUY ECKHE
101 | BoIpaxkeHUs H
TPUTOHOMETPUYECKHE
ypaBHeHUs"

ITocenoBaTenbHOCTH,
CITIOCOOBI 3aJaHus

102 [10CJIEOBATEIbHOCTEMN.
MeTtox MaTeMaTHYEeCKON
WHIYKIIUN

103 MOHOTOHHEBIE U




OrpaHUYCHHbBIC
MOCJIEIOBATCIIEHOCTH.
Ucropus ananusa
OCCKOHEYHO MaJbIX

104

ApudmeTtnueckas
MPOrpeCCHs

105

['eomerpuueckas mporpeccus

106

beckoneuno yobIBaromas
reoMETPUYECKast IPOrPECCHs

107

Cymma G0ecKOHEUHO
yOBIBAOIIICH Te€OMETPHUY €CKOU
MIPOrpeccuu

108

JIunelinbli u
AKCIIOHEHIUAJIbHBINA POCT.
Yucino e. DopMmyna CIOKHBIX
MPOLIEHTOB

109

JluneitHbIl 1
AKCIIOHEHIUAJIbHBINA POCT.
Hucno e. DopMyna CIOKHBIX
MIPOLIEHTOB

110

Hcnonp3oBanue nporpeccuu
AJid pelICHU peaIbHbIX
3a/1a4 MPUKIAJTHOTO
Xapakrepa

111

KoutponbHas pabora:
"ITocaemoBaTeILHOCTH U




nporpeccun"

HenpepbiBHBIE QYHKIIMH U UX

112 .
CBOIiCTBa

113 Touka pa3pbiBa. ACUMIITOTBI
rpa¢ukoB GyHKIHI

114 CaoiicTBa QpyHKIUI
HETIPEPBIBHBIX HAa OTPE3KE

115 CaoiicTBa QyHKIIUN
HETIPEePBIBHBIX HAa OTPE3Ke

116 Metoa MHTEepBAJIOB IS
pEIIeHUsI HEPAaBEHCTB

117 MeTona uHTEpBAJIOB ISt
pelIeHUs] HEPAaBEHCTB

118 Metoa MHTEepBaJIOB ISt
pEeIIeHUsT HEPAaBEHCTB
IIpumenenue cBOMCTB

119 | wnenpepbIBHBIX QYHKIHUI 115
pelieHus 3aaa4y
IIpumenenue cBOMCTB

120 | wnenpepbIBHBIX QyHKIMN 1S
pelieHus 3aaau
IlepBas u BTOpas

121 | P P
MIPOU3BOIHBIC () YHKIIHH
Omnpenenenue,

122 P

F€OMETPUYECKHUI CMBICT




MPOU3BOJIHOM

Omnpenenenue, GU3NIECKU

123 .
CMBICTI IIPOU3BOTHOM

124 YpaBHEHUE KacaTeIbHON K
rpaduky GyHKIIUU

195 YpaBHEHUE KacaTeJIbHON K
rpaguky GyHKIUU

126 [Tpou3BoAHbBIE 37IEMEHTaPHBIX
byHKIUN

127 [Tpou3BOAHBIE 3]IEMEHTAPHBIX
byHKIUH
[IpousBoaHas CyMMBI,

128 MIPOU3BECHMS, YaCTHOTO U
KOMITO3HUIHH (PYHKIUN
IIponsBoaHas CyMMmBl,

129 | mnpowusBeneHus, 4aCTHOTO U
KOMITO3HIIMH (DYHKIINH
[Tpou3BoaHAast CYMMBI,

130 MIPOU3BECHUS, YaCTHOTO U
KOMIO3UINH (PyHKINN

131 Konrtposnenas pabora:
"[IponsBonnas"
[ToBTOpeHue, 0000IICHHE,

132 cUCTEMATU3aLMs 3HAHUM:

"VpaBHeHus"




[ToBTOpeHue, 0000IICHHE,

133 CHUCTEMAaTHU3aLMs 3HAHUM: 1
"Oyukuun"

134 NroroBas KOHTpOJbHAS 1 1
pabora

135 HTorosast KOHTPOJIbHAS 1 1
pabora

136 [ToBTOpEHUe, 0606LueH1/vIe, 1
CHUCTEMaTH3alHsI 3HAHUH

OBLIEE KOJIMYECTBO YACOB
136 10

I10 ITPOI'PAMME




11 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo yacos

KouTpoJsbHbie
Bcero P
padoThI

IIpakTnuyeckue
padoThbI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE
nupposbIe
oOpa3oBare/ibHbIE

pecypchbl

[IpumeHenne npon3BOIHON
K UCCIIEIOBAHUIO (DYHKIIHIT
Ha MOHOTOHHOCTh U
KCTPEMYMBI

IIpumeHneHre TPOU3BOIHOU
K HCCIIeIOBaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHenne npon3BOIHON
K UCCIIeIOBAHUIO (DYHKITHIT
Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHre NPOU3BOIHON
K UCCJIEZIOBAHUIO (DYHKIIHA
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHnenne npon3BOIHON
K UCCIIeIOBAHUIO (DYHKIIHIT
Ha MOHOTOHHOCTb U
SKCTPEMYMBI




IIpumeHneHre NPOU3BOIHOM
K UCCJIEIOBAHUIO ()YHKIIHIA
Ha MOHOTOHHOCTh U
KCTPEMYMBI

Haxoxnenue Hanbonbiero
Y HAUMEHBIIIETrO 3HAYCHHUS
HENpPEepbIBHON (YHKIIMM Ha
OTpe3Ke

Haxoxnenue Hanbosnbiero
¥ HAMMEHBUIET0 3HAYCeHUs
HEMpepbIBHOW PYHKINU HA
OTpe3Ke

Haxoxnenue Hanbosnbliero
Y HAUMEHBIIIETr0 3HAYCHHUS
HEeNpepbIBHON (YHKIIMH Ha
OTpe3Ke

10

Haxoxxnenne Han0o0abIIEro
M HaMMEHBIIET0 3HAYEHUS
HENpPEePhIBHOW (QYHKIIUU Ha
OTpe3Ke

11

Haxoxnenue Hanbosbiero
1 HAaUMEHbIIEro 3Ha4eHUs
HENpepbIBHON (YHKIIMM Ha
OTpe3Ke

12

Haxoxnenue HanboNbIIETrO
M HAaUMEHBIIIETO 3HAYEHUS




HEIPEPBIBHON (DYHKIIMH HA
OTpe3ke

13

[IpumeHenne npon3BOIHON
JUI HAXOXKJIEHUS
HaWJIy4Ilero peueHus B
MPUKIJIATHBIX 3a/1a4ax

14

IIpumeHneHre NPOU3BOIHON
JUISL HAXOKIEHUS
HAWJIy4IIero peueHus B
INPUKIAIHBIX 3a/1a4ax

15

[IpumeHnenne npon3BOIHON
JUISL OPEACIICHUS CKOPOCTU
U YCKOpEHHMs IIpoliecca,
3aJlaHHOTrO (POPMYJION UITH
rpadukomM

16

[IpumeHenue npon3BOAHOM
JUTSL OITPEJIeJIEHUsI CKOPOCTH
U YCKOPEHHUS Ipoliecca,
3aJlaHHOTrO (hOPMYIION UITH
rpadgukom

17

Komno3unus GpyHxiuit

18

Komnosunus GpyHKIui

19

Kommnozunms Gpynkiuit

20

I'eomerpuyeckue odOpasbl
ypaBHEHUU Ha
KOOPJIMHATHOM MIIOCKOCTH




21

I'eomerpuyeckue odOpasbl
ypaBHEHUN Ha
KOOPJIMHATHOM MIIOCKOCTH

22

KonTtponbsnas pabora:
"UccnenoBanue GyHKINM C
MOMOUIBIO MTPOU3BOIHOM "

23

[TepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBooOpa3zHbIe
AJIEMEHTApHBIX (PYHKIUH.
[IpaBuna HaxoXAeHUS
1epBoo0pa3HbIX

25

[TepBooOpa3Hbie
AIIEMEHTApHBIX (QYHKITUH.
IIpaBusia HaX XK ACHUS
nepBoo0pa3HbIX

26

HnTerpan.
['eomeTpuueckuii cMbICH
WHTErpaja

27

Breraucnenue
OnpeIesIEHHOr 0 MHTerpaja
no popmyne HproToHa-
JleitOHuIAa

28

Brruucnenne
OIIPEIEIIEHHOr O UHTErpaia
o popmyne HproToHa-




JleitOHuIAa

29

[Ipumenenue nnTerpana
JUTSL HAXOK/ICHUS
omaeit miockux Guryp

30

IIpumenenue unTerpaa
JUIA HAXOXKIEHUS 00BEMOB
reOMETPUYECKUX TEI

31

[Ipumepsl perennit
nuddepeHnaIbHbIX
YPaBHEHHI

32

IIpumepsl penieHni
muddepeHmanTbHbIX
ypaBHEHUM

33

MaremaTuueckoe
MOJICTIMPOBAHKE PEaTbHBIX
MPOIIECCOB C TTIOMOIIBIO
muddepeHmaTbHbIX
YPaBHEHUI

34

KonTtponsnas pabora:
"[TepBooOpasHas u
uHTerpai”

35

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

36

Tpuronomerpuyeckue
(byHKIHH, UX CBOMCTBA U




rpaduku

37

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

38

Tpuronomerpuyeckue
(byHKIIUH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuyeckue
(YyHKIMH, UX CBOMCTBA U
rpaduku

40

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX
YpPaBHEHUN C TOMOIIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTH

41

OT100p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHI C IOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX
YPaBHEHHI C TOMOIIbIO
TPUTOHOMETPUUYECK O
OKPYXHOCTH

43

OT100p KOpHEH




TPUTOHOMETPUYECKUX
YPaBHEHUM C IIOMOILBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUECKUX
HEPaBEHCTB

45

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

46

Perenue
TPUTOHOMETPHUYECKUX
HEpPaBEHCTB

47

Pemenune
TPUTOHOMETPUUECKUX
HEpPaBEHCTB

48

KonTtponbshas pabora:
"I'paduku

TPUTOHOM ETPUIECKUX
(GyHKIMH.
Tpuronomerpuyeckue
HEpaBeHCTBA"

49

OcHOBHEIE MCTOABI

PELICHUS ITOKA3aTCIIbHBIX

HEpaBEHCTB

50

OCHOBHEIE METOJIBI




peleHus moKa3aTeNbHbIX
HEPaBEHCTB

51

OCHOBHBIE METO/bI
pENICHHS MOKa3aTEeIbHBIX
HEPaBCHCTB

52

OCHOBHBIE METOIBI
pelleHus ToKa3aTeIbHbBIX
HEPaBEHCTB

53

OCHOBHBIE METOJIBI
penieHus
aorapu(pMUIECKUX
HEPaBEHCTB

o4

OCHOBHBIE METOIBI
pelICHHS

norapu pMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METOJIBI
penieHus
J0rapu(pMUIECKUX
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
pelieHus
norapupMUYECcKux
HEpaBEHCTB

57

OCHOBHBIE METO/bBI
pENICHHS HppaIy OHATBHBIX




HEpaBEHCTB

58

OCHOBHBIE METO/BI
pENICHHS HppaI OHATBHBIX
HEPaBEHCTB

59

OCHOBHBIE METOJIBI
peleHus: HppaOHaTbHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
peIIeHUs] HPPAHOHATBHBIX
HEPaBCHCTB

61

I'padmueckue MeToab
peLIeHHs UppalyOHATbHBIX
ypaBHEHUM

62

I'padmueckue MmeTo bl
pEUICHHS HppaIy OHATBHBIX
YpaBHEHHI

63

I'padmaeckue MeTombl
pEIICHHS TOKa3aTeIbHBIX
ypaBHEHUM

64

I'paduueckue meToab!
pEUICHHS TOKA3aTEIbHBIX
HEPaBEHCTB

65

I'padmueckue MeToab
pelieHus
Jorapu(hPMUYECKUX
YPaBHEHHI




66

I'padmueckue MeTo b1
pelieHus

norapu pMUIECKUX
HEpaBEHCTB

67

I'padmueckue MeToabl
pelieHus
Jorapy(pMUYECKUX
HEpaBEHCTB

68

I'padmueckue MeToab
pelIeHMs TOKa3aTeNbHbIX U
norapupMUYECKUX
ypaBHEHUM

69

I'padmueckue MmeTo bl
peleHus MoKa3aTeNbHbIX U
JorapupMUYECKuX
YpaBHEHHI

70

I'padmaeckue MeTombt
pelleHus TTOKa3aTENbHBIX U
JOrapu(PMUYECKHX
HEPaBEHCTB

71

I'paduueckue meToab!
pelleHus MoKa3aTeNbHbIX U
J0rapu(pMUYECKUX
HEpaBEHCTB

72

KonTponpHas pabora:
"UppanronanbHele,




MOKa3aTeNbHbIE U
norapupMuyeckue
HepaBeHCTBA"

73

KommuiekcHble uncina.
AnreOpanyeckas u
TPUTOHOMETpUYECKast
(dhopmpbI 3amucu
KOMIUIEKCHOT'O YK CIia

74

KowmriiekcHble yuca.
Aunrebpandeckas u
TPUTOHOM ETPUYECKast
(hopMBI 3amucH
KOMILJICKCHOT'O YU Clia

75

Apudmetnueckue
onepanuu ¢
KOMIUIEKCHBIMU YHCTIaMH

76

Apugpmernueckue
OTepaIiy ¢
KOMIUIEKCHBIMH YN CJIaMH

77

N3o00paxenue
KOMILJIEKCHBIX YK Cell Ha
KOOPJAMHATHOM MJIOCKOCTH

78

N3o6pakenne
KOMILJIEKCHBIX YK CEN Ha
KOOPJIMHATHOM MJIIOCKOCTH

79

®opmyna Myaspa. Kopau




N-OM CTEIEHH U3
KOMILJIEKCHOT'O UM ClIa

80

®opmysia Myaspa. Kopau
N-0i1 CTENEeHN U3
KOMIIJIEKCHOT'O Y ClIa

81

IIpumenenue
KOMILIEKCHBIX UM CENT AJIS
peueHus GU3NYECKUX U
reOMETPUYECKUX 3a1a4

82

KonTtponbhas padota:
"KommiekcHrle yncia"

83

HatypanbHble U 11e1b1e
qyucna

84

HatypanbsHble u nensie
qucia

85

IIpumeHeHne npu3HaKOB
JEJIMMOCTH LEJIbIX YU CEl

86

IIpumeHenne npu3HaKOB
JEJIMMOCTH LEJIBbIX YHCEIl

87

[IpumeHeHne Ipru3HaKoB
JETUMOCTH 1€JIbIX YU CEeI:
HOJI u HOK

88

[IpumeHenne npu3HaKkoB
JEITMMOCTH 1 €JIbIX YU CEIL:
HO/I n» HOK

89

[IpumeHenue npu3HaKkoB




ACIIMMOCTH O CJIBIX YHUCCII:
OCTAaTKH 110 MOAYJIIO

90

[IpumeHenne npu3HaKkoB
JEITMMOCTH 1€JIbIX YU CEL:
OCTaTKHU 10 MOJLYJIO

91

[IpumeHeHne npu3HaKOB
JETMMOCTH LIEJIbIX YU CEIL:
anroput™ EBxnnpna nis
peleHus 3a1a4 B LENbIX
qucIax

92

KonTtponbhas padota:
"Teopus nenpix yucen"

93

Cucrema U COBOKYITHOCTh
ypaBHeHHU. PaBHOCHIIBHBIE
CHUCTEMBI U CUCTEMBbI-
CIIEICTBUS

94

Cucrema u COBOKYIIHOCTh
ypaBHEHM. PaBHOCHIIBHBIE
CHCTEMBI U CUCTEMBI-
CIIEACTBUS

95

OcHOBHBIE METO/IbI
pELIEHUS CUCTEM U
COBOKYITHOCTEMN
palMoOHaIbHBIX YPAaBHEHUM

96

OCHOBHBIE METO/bBI
PEIICHUS CHCTEM H




COBOKYITHOCTEMN
HppaLMOHAJIbHBIX
ypaBHEHUM

97

OCHOBHEIE METOOBI
PEIICHHS CHCTEM H
COBOKYITHOCTEU
MOKa3aTeNbHBIX YPaBHEHUN

98

OcHOBHBIE METO/IBI
pELIEHUS CUCTEM U
COBOKYITHOCTEMN
NOKAa3aTeIbHbIX YPaBHEHUI

99

OCHOBHbBIE METO/IBI
PEUICHHS CHCTEM H
COBOKYIHOCTEN
sorapu(hMUIECKUX
YpaBHEHHI

100

OcHOBHBIE METO/IBI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
Jorapu(pMUYECKUX
ypaBHEHUM

101

[IpumeHnenue cucrtem K
PEIICHUIO MAaTEMATUYECKUX
3a/1a4 ¥ 3a]a4 U3
paznTu4HBIX 00JacTei
HAaYKH U peaJIbHOW JKU3HH,
WHTEPIpETAIHS




[IOJyYEHHBIX PE3YyJIbTaTOB

102

[IpumeneHnue cucrem K
PEUIEHUI0 MaTEMATUYECKUX
3a/1a4 1 3a]1a4 u3
pa3IMyHBIX obnacreit
HAaYKH U peaIbHOW JKU3HH,
WHTEPIIpETALUS
MOJYYEHHBIX PE3YJIbTaTOB

103

[IpumeHeHne HepaBEeHCTB K
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 v 3aJa4 u3
pa3IUYHBIX 00JIacTei
HayKd U peajibHON KU3HHU,
HWHTEpHpeTalus
MOJIYYEHHBIX PE3YJIbTaTOB

104

KonTtponbsnas pabora:
"CucreMbl paliOHAJIbHbIX,
UppaoHaJIbHBIX
IIOKa3aTEeNIbHbIX U
J0rapu(pMUIECKUX
ypaBHeHH"

105

PanmonanbHble ypaBHEHUS
C mapameTpamMu

106

PanvonansHabie
HEpPaBEHCTBA C
napaMeTpamMmu




PaI_II/IOHaJ'II)HLIC CUCTEMBI C

107
napaMeTpaMu
WppannoHansHbie

108 YPaBHEHMSI, HEPABEHCTBA C
napaMeTpaMu

109 WppanuoHanbHble CUCTEMBI
C mapaMmeTpamMu
IToka3arenbHbIe

110 | ypaBHeHUS, HEPAaBEHCTBA C
napaMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C
napaMeTpamu
Jlorapudmuyeckue

112 YPaBHEHMSI, HEPABEHCTBA C
napaMeTpamu

113 Jlorapudmuyeckue
CHCTEMBI C ITapaMmeTpaMu

114 Tpuronomerpuyeckue
ypaBHEHHUS C ITapameTpaMu
Tpuronomerpuueckue

115 HEpaBEHCTBA C
napaMeTpaMu

116 Tpuronomerpuyeckue
CHCTEMBI C ITapamMmeTpaMu

117 ITocTpoenue u

HUCCICOOBAHUC




MaTeEMaTUUYECKUX MOJIEIIEN
pEabHBIX CUTYaLlUH C
IIOMOILBIO YPaBHEHUH €
napaMeTpamu

118

IToctpoenue u
HCCJIEI0BAaHNE
MaTeMaTUYeCKUX MOACIIEH
pEaNbHBIX CUTYallUH C
IIOMOILBIO CHCTEM
YPaBHEHHUH C MapaMeTpaMu

119

ITocTpoenue u
HCCJIeI0BaHUE
MaTeEMaTUUYECKUX MOJIEIIEN
peaJIbHBIX CUTYaIUH C
IMOMOUIBIO CHCTEM
YPaBHEHHUI C mapaMeTpaMu

120

Kontponpshas pabora:
"3agaun ¢ napamerpamu”

121

[ToBTOpEHue, 0600IICHHE,
CHUCTEMAaTH3aIIMsl 3HAHWM:
"VpaBHenus"

122

[ToBTOpenue, 0600MIICHNE,
CHCTEMaTH3aIlns 3HAHUH:
"VpaBHeHusa"

123

[ToBTOpenue, 06001ICHME,
cucTeMaTH3alusg 3HaHUI:




"VpaBuenus. Cucremsl
ypaBHEHU"

124

[ToBTOpeHue, 0600MIICHNE,
CHCTEMaTH3aIlis 3HAaHUH:
"HepaBenctna"

125

[ToBTOpeHue, 06odIICHNE,
cHCTeMaTH3alus 3HAHUM:
"HepaBenctna"

126

[ToBTOpenue, 0600MICHME,
CHCTEMaTH3aIlns 3HAHUH:
"HepaBencrsa"

127

[ToBTOpenue, 06001ICHME,
cucTeMaTHu3alus 3HaHUU:
"[IpousBoaHas u eé
npumMeHeHue"

128

[ToBTOpeHue, 0600IICHNE,
CHCTeMaTH3aIus 3HAHHIA:
"ITponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpEHue, 0000IICHNE,
CHUCTEMAaTH3aIMs 3HAHUM:
"[IponsBoanas u eé
npuMeHeHue"

130

[ToBTOpenue, 0600IICHNHE,
CHCTEMaTH3aIlis 3HAHUH:
"NHTerpan u ero




npuMeHeHue"

131

[ToBTOpEHue, 0600MIeHME,
CHCTEMaTH3aIlis 3HAHUH:
"®yHkuun"

132

[ToBTOpeHue, 0600IICHNHE,
CHCTEMaTH3aIlNs 3HAHUH:
"®yHkun"

133

[ToBTOpenue, 0600IIeHNHE,
CHCTEMaTH3aIlns 3HAHUH:
"®yukuun"

134

HToroBasi KOHTpOJIbHAS
pabota

135

HrtoroBast KOHTpOJIbHAS
pabora

136

[ToBTOpenue, 06001ICHME,
cucTeMaTu3alusa 3HaHUN

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIl YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
bubmmoreka IHIOK






