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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsplii Kypc «Anrebpa W Havala MaTEMATHUYECKOTO aHAIM3a» SIBISIETCS
OJTHUM W3 Hauboyiee 3HAYMMBIX B IMPOrpaMMe CpeaHEro oodiiero odopazoBaHus,
IOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECleYMBaeT MHCTPYMEHTaJIbHYIO 0a3y Juis
M3YUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOpMUpPYET
JOTHYecKoe M abCTPaKkTHOE MBIIIJICHHE 00yJYaroNInXcs Ha YpPOBHE, HEOOXOAUMOM
JUTsl OCBOEHUSI HH(GOPMATHKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIIOBECHOCTH U JIPYTUX
JUCIUIUTMH. B paMmkax maHHOro y4eOHOro Kypca OOydYaromiuecs OBJIAJCBAIOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyiHpyer cBou
JTOCTH)KCHHS B MaTeMaTHIeCcKoi hopme.

VYyeOHbIlt Kypc anreOpbl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY JJI YCIEUIHOI'O OBNAJACHHUS 3aKOHaMU (PU3UKHU, XHUMUHU, OHUOJIOTHH,
MTOHMMAaHUSI OCHOBHBIX TCHICHIIUNA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJNb30BaTh WX IS JajbHelinero oOpa3oBaHUs U B
MOBCETHEBHOM >XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMHU KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHYeCKOro aHalu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTH, JIOKa3hIBATh
YTBEPKJCHUS C TIOMOIIBI0 MHAYKIIMU M PACCYKIaTh JAEHYKTHBHO, UCIIOJIb30BaTh
00001IeHNe W KOHKPETH3aluio, a0CTparupoBaHWE W aHAJIOrHuI, (Gopmupyer
KpPEaTUBHOE ¥ KPUTUYECKOE MBIIIJICHUE.

B xonme m3yuenus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanu3a» OOYYarolIuecs MOTY4YaloT HOBBIA OIBIT PEIICHUS MPHUKIAAHBIX 3a/ad,
CaMOCTOSITENIFHOTO MOCTPOCHHSI MaTeMaTHUYECKHX MOJIENeH pealbHbIX CUTYalluH,
WHTEPNpPETAIlMA  TIOJYYCHHBIX  PEIICHWH, 3HAKOMATCA ¢  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE M HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUIECKUMH OTKPBITHSIMU M X aBTOPAMH.

VY4eOHblii Kypc 00JIajaeT 3HAUYUTEIHHBIM BOCHHUTATEIHHBIM IMOTEHIIUAJIOM,
KOTOPBIA peanu3yercs Kak uepe3 Y4eOHBI MaTepuai, CIOoCOOCTBYIOIIUI
(GbopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3 crenuduky ydeOHOM
JESTENbHOCTH, TPEOYyIOMeH MPOJOKUTEILHOW  KOHIEHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTHM ¥  OTBETCTBEHHOCTH 3@ IOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mertomuku oOydeHHs anredpe M HavyalaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATEIHHOCTHBIN MPUHIIUI 00yUCHUS.

B crpykType yuebOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHalM3a» BBIICTICHBI CIEAYIONINE COJepKaTEIbHO-METOANYecKre TuHuu: «Uucna
U BBIUUCIEHUS», «DYHKIIUU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEMaTUYECKOTO aHanm3a», «MHOXecTBa W Joruka». Bce oCHOBHBIE



COJIepPKATEeIbHO-METO/IMYECKHE JIMHUM U3YYaloTCs Ha MPOTSHKEHUU JBYX JIET
o0yueHHusi Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO OTIOJIHSS
ApyT Ipyra U MOCTENEHHO HACHIAsICh HOBBIMM T€MaMU U pasjaenamu. JlaHHBIN
yu4eOHBI KypC SIBISE€TCS WHTErPATUBHBIM, ITOCKONBKY OOBEAMHSET B cede
COJIep)KaHME HECKOJIbKUX MaTeMaTHYeCKUX JIMCUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHUS, MAaTEMAaTUYECKUN aHaINU3, TEOpUsS MHOXKECTB, MaTeMaTU4ecKas
noruka u npyrue. Ilo mepe Toro kak oOyuwaromiyecsi OBIaJeBalOT BcE Ooiee
IMIMPOKUM MaTEMaTHYECKUM allllapaToM, Y HUX MOCIEN0BaTeNbHO (hopMHUpyeTCsa U
COBEPILIECHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalluH, IPUMEHATh 3HAHUS, MOITYYSHHbIE TIPU U3YYEHUH y4eOHOro Kypca, AJs
pEIIEeHUsI CaMOCTOSITEIbHO C(HOPMYITHMPOBAHHON MaTeMaTUYECKOM 3aauu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTon4ecKas JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIAET
(opMUpOBaHNE HABBIKOB HCIOIb30BaHUS IEHCTBUTENBHBIX YUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazoBanus. Ha ypoBHe cpenHero obuiero
oOpa3zoBaHusg 0c000O€ BHUMaHue  yAensiercss (POPMUPOBAHMIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKJIIOYAIOIIUX B C€0sl MCIOJIb30BAHUE Pa3IUYHBIX
dopM 3amucu 4yucia, yMEHHE JejaTb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAKECHHSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYy4alolUMCS MHOXXECTBA HATypaJIbHbIX, LENbIX,
palMOHANbHBIX M JEHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM W3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My cHeuu(pUYECKHue 3aJaud M OIepaluu: JEJICHUE Halelo,
OIEpUPOBAHUE OCTAaTKaMH Ha MHOJXKECTBE LIEJBbIX YHUCEN, OCOObIE CBOMCTBA
palMOHANbHBIX M MpPPallMOHAIBHBIX YHUCEN, apu(METUUYECKUE ONEpaliM, a TAKKe
U3BJICUCHNE KOPHS HATypajbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMH MIX TPUMEHEHHS ISl PEIICHUs pa3iudHbIX 3a7ad
(GopMupyeTcsl NpeACTaBIEHNE O €IUHCTBE MATEMAaTUKM KaKk HayKu U €€ pojiu B
MOCTPOCHUHU MOJIENeH peallbHOr0 MHpa, IMIMPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKPETH3aIHsL.

JIuanua «YpaBHEHUS M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHDKEHUU BCETO
o0yueHusi Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM
pasnene IIporpaMmel HMPEenyCMOTPEHO pEIIEHUE COOTBETCTBYIONIMX 3anad. B
pesyapraTe OOydaroluecss OBJIAJEBAIOT PA3NIMYHBIMM  METONAMU  PEILEHUs
palMOHANbHBIX, HMpPPAlMOHANbHBIX, IIOKA3aTENIbHBIX, JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HUCHOJIB3YIOTCS MPHU
UCCIIeZIOBaHUN (PYHKIMI C TIOMOIIBIO MPOU3BOJHON, MPU PEIICHUH TPHUKIATHBIX



3a/1a4y M 337]a4 Ha HaXOXKJEHUE HAauOOIbIIMX U HAUMEHBIIUX 3HAYEHUH (QYHKIUU.
JlanHasi coneprkarenbHasi JUHUSL BKIIIOYAeT B ce0s Takke (OpMHUPOBAHHE YMEHUMN
BBITIONHATL  pacu€rel 10  (QopMmynaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
VPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TAKXKE BBIPAXKEHUU,
COJlepKalllUX CTeNneHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpanyeckoro
Marepuana IIPOUCXOAUT  JaJbHEHIIEE  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINIJIEHUS O0yYaromuXxcs, GOPMHUPYIOTCS HABBIKU JIETYKTUBHBIX
paccykaeHuid, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  TMPEICTaBICHUSA
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJIE€ PABEHCTB W HEpPAaBEHCTB. Anre0Opa
npennaraetr S(QQPEKTUBHbIE WHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIVISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKHU.

CopepxxarenbHo-MeToAuueckass JuHUA «DyHKUMH H TpaduKu» TECHO
neperieTaeTcs ¢ JPYrdMU JIMHUSAMH Y4eO0HOrOo Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEN0BATENBbHOCTD N3YUeHUs MaTepuana. M3yuenue creneHHon,
NO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUNA, UX CBOMCTB
U rpaduKOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTUX y4eOHbIX
IIPEAMETOB U PEaJIbHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK U C PEIICHUEM YpaBHEHUU W HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHUE
ynensiercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXIY
pa3NMYHBIMM BEJTMYMHAMH, MCCIIEIOBATh TOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3TOl cofep>KaTebHON JTMHUN HAIEeH Ha Pa3BUTHE YMEHUUN
M HAaBBIKOB, TMO3BOJSIONIAX BBIPAXKATh 3aBUCUMOCTA MEXKAY BEIMYMHAMHU B
paznuyHoi ¢dopMe: aHATUTHYECKOH, rpaduueckoid u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET ~Pa3BUTHUIO aJTOPUTMHUYECKOTO MBILIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO ¥ KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOT .

CopnepxarenbHas nuHusa «Havyana MareMaTHyeckoro aHajin3a» MO3BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MaTeéMaTUYECKHUX, TaK U MPUKIAIHBIX 3aj]ad,
JOCTYIHBIX OOYyYaronMMcsi, TaKk KaKk y HUX MOSBISETCS BO3MOXKHOCTH CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHMA, ONPEACTATh WX HAWOONbIINE W HAUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAU (QUTYp B OOBEMBI TEl, HAXOAUTh CKOPOCTHU WU
yCKOpeHus npoueccoB. JlaHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MaTEMAaTHYECKUX MOJIENECd pEalbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWIy4Yllee PENICHHE B MPUKIATHBIX, B TOM YHCIIE
COLMAIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MATEMATUYECKOT O
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOrO, (POPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHMIO YMEHHUI pAacIO3HABaTh IPOSBIICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKEe U UCKyccTBe. OOyuarouiuecs: y3HaIOT O



BBIIAIOIIMXCS PE3YJIbTaTaX, TMOJIYYCHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCcKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS TIPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTeMaTHKH
U TIpeljiararoT HamOoJjiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3/Ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
TUCITUIUTMHBL W WX TPWIOXKEHUsS B eawHoe Ienoe. IloaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMAaTUKH W MCIIOJIb30BATh €0 JIJIsi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEeMaTHUKHA KakK HayKd CJIeAyeT TIPU3HATH
CBOMCTBEHHYIO €M CTPOrocTh OOOCHOBAHUM U CIEJOBAHUE OINpPeaeIEHHBIM
npaBWjiaM  TOCTPOCHHS  JIOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEeMAaTUYECKON JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTHYECKOT'O MBIIIICHUS
00yJaroIIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUS HA OCHOBE JIOTHYECKUX
npaBmwI, GOPMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAJIHM3ay
PUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOT0 MOJEIMPOBAHHUS, KOTOpPHIE MPHU3BAHbI
croco0CTBOBaTh (POPMUPOBAHHMIO HABBIKOB TMOCTPOEHUSI MOJENEH pealbHBIX
CUTYyaIllMii, WCCJIEAOBAHMS OSTUX MOJEICH C TIOMOIIBIO ammapaTta aureOpbl |
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPEeTaliyd TOJyYEHHBIX pe3ylbTaToB. Takue
3aJIaHus BIUIETCHBI B KXKIIBIH U3 pa3/ieioB MPOTPaMMEI, IIOCKOJIBKY BECh MaTepHall
y4e0HOTO Kypca IMMPOKO HCIOJB3yeTCs I PENICHHS NPHUKIAIHBIX 3amad. [lpm
pEIICHUM  pEabHBIX  NPAKTHYECKUX  3a7ad  OOydYaroIuecs  Pa3BHBAIOT
HaOII0JaTeNIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IaTh H  KOHKPETH3UPOBaTh  IPOOJIEeMYy.
JlestenpbHOCTE 1O (OPMHUPOBAHHUIO HABBIKOB PEIICHHUS] TMPUKIATHBIX 3aaad
OpraHu3yeTCs B MPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaja
MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayajla MaTEMaTUYECKOIO
aHaiau3a» orBoauTcs B 11 kiracce — 132 gaca (4 yaca B HEJEnio).



COILEPKAHUE OBYYEHUA
11 KIIACC

Yucsa 1 BBIYMCICHUSA

Harypanshbie u uensie yncia. [IpumeHenue npusHaKoB ACIMMOCTH LEIBIX
yucen, HauOonpiui oOuui aenurtens (mamee — HOJl) u HamMmenbiee oOiee
kpatHoe (nanee — HOK), ocrarkoB no moayito, airoputMa EBkinia s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrekcubie yucna. Anredpanueckass W TpUTOHOMETpHUecKas (opMbl
3alUCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue ornepauuu ¢ KOMIUIEKCHBIMU
gyrcnamu. M300pakeHue KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IUIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JJIsl pelieHus PU3NYECKUX U T€OMETPUYECKUX 3a1au.

YpaBHeHHUs] 1 HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHW M HEPABEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIe/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHM C  IOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METOABI PELIECHUS TOKA3aTEeNbHbIX U  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBl PELICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad W3 pa3judHbIX 00JacTed HAayKHM W pealbHOU
KU3HU, UHTEPHPETALUS IMOTYYEHHBIX PE3YJIbTATOB.

DyHKUMHU U TpaGuKH

I'padux xommosumuu Qyukmuii. ['eomerpuueckue o0pa3pl ypaBHEHUN U
HEPABEHCTB HA KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMHN, UX CBOMCTBA U Ipa(UKH.

I'paduueckue meronpl pemieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PEUICHUS 33/]a4 C TapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (yHKUUN IS HCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEM, KOTOpbl€ BO3HUKAIOT MPHU PEUICHUW 3a/ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEANBHOM )KU3HU.

Hauana MaTeMaTH4eCKOro aHajamn3a



[IpumeHeHnue nMpou3BOAHON K UCCIEIOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl.  Haxoxzaenue  HauOonbllero Y HAUMEHBIIEro  3HAYEHUM
HEeNpepbIBHON (PYHKIIMH Ha OTPE3Ke.

[IpumMeHeHne NpPOU3BOJHOM [UJIi HAXOXKJIEHUS HAWIYYIIEro penieHus B
NOPUKJIAJHBIX 3aja4ax, JUIsl OINpEAeNIeHUs CKOPOCTH W YCKOpPEHHUs Mpoliecca,
3a1aHHOTO (HOPMYJIIOI WK TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIMi. [IpaBuia HaxoXaeHus: epBOOOPa3HbIX.

Wurerpaint. ['eomerpuuecknii CMBICII HMHTErpaia. Brruucnenue
ornpeaenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOnuiia.

[Ipumenenue wHTErpanga s HAXOXIACHUS IUTOMIAACH IUIOCKUX GUTyp M
00BEMOB T€OMETPUUECKHUX TEII.

[Ipumepsr pemenuit auddepeHnanbHbIX ypaBHEHUH. MaremaTuueckoe
MOJIETUPOBAHUE PEATbHBIX TPOLIECCOB C TOMOIIBI0  auddepeHInaIbHbIX
YPaBHEHHUM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOLIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIenyp TPa)xJaHCKOro obmiecTBa (BBIOOPBI, OMPOCH M JAPYroe), yMEHUue
B3aMMOJICHCTBOBATh C COLMAJIIBHBIMA HMHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIUAMH U Ha3HAYCHHUEM;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUHUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
NPOLUIOMY M HACTOSALIEMY POCCHUHCKOW MaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4ECKOM IIKOJIBI,
UCTIOJIb30BAaHUE DJTHX JOCTIKCHWHM B JIPYyruX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUHUCKOro Hapoaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO MOBEIECHMS, CBSI3AHHOI'O C MPAKTHYECKHUM
IPUMEHEHUEM JOCTH)KCHUN HAyKH U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JMYHOIO BKJIa/ia B MOCTPOCHUE YCTOMYMBOIO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1au, PELICHUH, pacCyXIEHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pPa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHSATH MaTEMaTHUUYECKHWE 3HAHUS B
MHTEpECcax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas GU3MYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATUSAX CIIOPTUBHO-030POBUTENBHON €ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
pasnmuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BBHIOOD
Oynymiedt mnpodeccud W pealu3oBBIBATH COOCTBEHHBIE JKM3HECHHBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUI0O U
caM0o0OOpa30BaHUI0 Ha TIPOTSHKEHWU BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOM HAIPaBJIECHHOCTH;

7) IK0JI0TrH4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOW KYJIbTYpbl, TTOHUMAHHUE BIMSIHUSA
COIMAJIBHO-?)KOHOMHMYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOIHON M COIMATIBLHOU
Cpenpl, OCO3HaHUE III00AIBHOr0 XapaKTepa SKOJIOTHUECKUX MPo0JIeM, OpUCHTAITUS
HA TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pelieHus 3aaad B 00J1acTu
OKpYJ)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYKAIOLIEHW CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, TIOHUMaHUE
MaTeMaTHYeCKOM HayKd Kak cdepbl 4YeI0BEYECKOW eATEIbHOCTH, JTaloB eé
pPa3BUTUS M 3HAYUMOCTH JJII PAa3BUTHSA IIMBWIM3AIlUM, OBJIAJCHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTHYECKOW KyJIbTypOW Kak CpEeACTBOM MO3HAHUS MHUPA,
FOTOBHOCTh OCYHIECTBJISAITh TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHJIUBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

Ba3oBble Jjoruueckue JelcTBUA:

BBISIBJISITh U XAPAKTEPU30BAaTh CYIIECTBEHHBbIE MPU3HAKK MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpeIeNICHHs] TIOHATUM, YCTAHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIIH,
OCHOBAaHWSI JIJ1s1 0000IIEHHS 1 CPAaBHEHHSI, KPUTEPUU TTPOBOJTUMOTO aHATHN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBATH U  NPEOOpPa3OBLIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U O0IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUUS
B (pakTax, JAHHBIX, HAOMIOJACHUSIX W YTBEPXKICHUSIX, MpeIaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUECHHI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(MpsiMbI€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTEH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOWpaTh cmoco0 perneHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILCHUS, BbIOMpaTh  HauOoyiee MOAXOASIUMUA € YYETOM
CaMOCTOSITE€IILHO BBIJICTICHHBIX KPUTEPUER).



Ba3oBble uccienoBaTebckue 1eiicTBUS:

UCTIOh30BaTh BOMPOCHl KaK HCCIICNOBATEILCKUA HHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPOOIEeMYy,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OPMHPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, SBJICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETLHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBENEHHOTO  HAONIONIEHWs, HCCIENOBAaHUS, OIEHUWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTATOB, BEIBOJIOB U 0000IIIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TakKe BBIIBUTATH
MPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITH ACPUIIMTHI MH(DOpPMAIMK, TaHHBIX, HEOOXOAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHMS 3a1a9H;

BbIOMpaTh MH(GOPMAIIUIO U3 UCTOYHUKOB PA3IMIHBIX THUIIOB, aHAJTM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BHUIOB U
dbopm npencTaBiIeHus;

CTPYKTYPUPOBAaTh MH(POPMAIIUIO, TPEIACTABIATh €¢ B paslIWYHBIX (popmax,
WILTIOCTPUPOBATH TPaPUUECKH;

OILICHUBATh HaJEKHOCTh uHbopMaIu o CaMOCTOATEIEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

Oo0menue:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYXIECHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensMd OOIIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U IUCBMEHHBIX TEKCTaX, JaBaTb MOSICHEHUSA IO XONY PELICHUS 3a1auy,
KOMMEHTUPOBATh [OJIYYECHHBIN pPE3ybTarT;

B X0/€ OOCYKIEHHs 3a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOJjieMbl, penraeMol 3ajJauyd, BbICKA3bIBaTh MWJIE€M, HAIleJICHHbIE Ha IOHUCK
pELIECHUsA, COIOCTABIATh CBOM CYXKACHUA C CYXICHUAMU JPYIHX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMuM€ W CXOACTBO MO3UIMUH, B KOPPEKTHOM (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTaThl PELICHUA 3a1a4M, DKCIIEPUMEHTA, UCCIEA0BAHUA,
IPOEKTa, CaMOCTOATEIbHO BbIOMpPATh (OpMaT BBICTYIUIEHHS C YYETOM 3aaad
pe3eHTAlMU U 0COOEHHOCTEN ayAUTOPHUH.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranuzanus:

COCTAaBJIAThH ILJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOMpATh CIIOCOO pElIeHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(POPMAIUU.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

BJIQJ€Th  HABBIKAMHU  TO3HABAaTEJIbHOW  pEeQUIeKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu CaMONPOBEPKHU, CAMOKOHTPOJSL Tpollecca W pe3yibTara perieHus
MaTEMaTUYECKOM 3a/1a4H;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHITH MPUUMHBI
JOCTIKEHUS WA HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHUMAaTh U HCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M WHIWBHIYaJIbHOU
paboThl mMpu pemeHuH Y4eOHBIX 3ajay, MPUHUMATh Ielb COBMECTHOMU
NEeSATENbHOCTH, IJIAHUPOBATh OPraHU3AI[MI0 COBMECTHOW paboOThl, paclpeiessiTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBBIX (GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» H HHBIE), BBIIOIHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JCHCTBUS C JPYrUMHU 4Yi€HaAaMU KOMaHJbl, OIICHUBATH
KauyecTBO CBOEro BKJIa/Ja B OOLIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

IHPEJMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 11 kjacce oO0y4aromuics TOJYYHT CIEIYIONINE
peIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM paldodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAJIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATUSMHU: HATypajlbHOE U IEJI0e YHCIO,
MHOXECTBA HATYPAJIbHBIX M LEIbIX YHUCEN, UCIIONb30BATh NPU3HAKU JEIUMOCTH
uensix yncen, HOJl 1 HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroput™ EBknupa;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3aliChIBAaTh
HaTypAJIbHBIEC YNCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;



CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHCIIa B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIOIHATH apU(PMETHUECKHUE ONEpallMi C HUMHU U
nU300pakaTh Ha KOOPJAMHATHOMN MIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOO/IHO OMNEepUPOBATh MOHATUSMU: HPPALMOHAIbHbBIE, NOKAa3aTEeNbHbIE U
aorapu(MUYECKUe HEpPaBEHCTBAa, HAXOAWTb MX PEHIEHHS C  [OMOUIbIO
PaBHOCWIIbHBIX NIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEUIEHUHU TPUTOHOMETPHUUECKOTrO
YpaBHEHUS;

CBOOOHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTRO,
OpUMEHATh  HeoOxoaumble  (GOpMYJIbl  JUIsl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIEICTBUS, HAXOJUTh PELICHUS
CUCTEMBI M COBOKYIHOCTEW pallMOHAIbHBIX, HPPALIMOHATIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemath pallOHaJbHEBIE, UppalHOHAIbHBIE, NIOKa3aTelIbHEbIE,
Jorapu(pMUYecKue W TPUTOHOMETPUYECKHE YpPaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

NPUMEHSTH rpaduyecKre METObI I PEIICHUs YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a/1a4 C IapaMeTpaMu;

MOJIETTUPOBATh pEANbHbIE CHUTYallMM Ha $S3bIKE aiareOpbl, COCTABIIATH
BBIPAKEHUSA, YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMbl IO YCJIOBHUIO 3a/ayH,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOIb30BAHUEM allrapaTta ajireopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pE3yJIbTar.

DOyHkuuM U rpapukn:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUH C MOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIUH JABYX (YHKIIUIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl YpaBHEHW W HEPAaBEHCTB Ha
KOOPAWHATHOM TIIIOCKOCTH;

CBOOOJTHO ~ ONEpPUPOBATH MOHATHSAMHU: TpapUKH TPUTOHOMETPUUECKHUX
b yHKIIHH;

OPUMEHATh (PYHKIHMM A7 MOJEIHUPOBAHHUA M HCCIEIOBaHUS pealbHbIX
IIPOLIECCOB.

Hayana mareMaTH4ecKoro anaiamsa:

UCMOJIb30BaTh MIPOU3BOIHYIO ISl UCCIIENO0BaHUs (PYHKIIMUM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;



HaXOJUTh HaHOOJbIlIee U HaUMEHbIIIee 3HaUYeHUsl (YHKIIMU HEMPEPhIBHON Ha
OTpPE3KE;

UCIIOJIb30BaTh IPOU3BOAHYIO JUISl HAaxXOXKJIEHUS HAWIYYIIEro pEIICHUS B
OPUKJIAJHBIX, B TOM YHCI€ COLUMAIbHO-3KOHOMHUYECKHMX, 3aJadax, s
OTIpEENIEHUs] CKOPOCTM W YCKOPEHHsl Npolecca, 3aJaHHOro (opmynol wiu
rpaguKom;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeaAeaEHHBIN
UHTErpaj, HaXxOAWTh MEepPBOOOpA3HbIE 3JIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no ¢popmyne Hetorona-Jleitonuiia;

HaXOJAUTH IUIOIAIN IUIOCKUX (PUTYP U OOBEMBI TEN ¢ TOMOIIbIO HHTErpaa;

UMETh MPEACTABIEHHE O MATEMATHYECKOM MOJIEJIMPOBAHUM Ha IpPUMEPE
cocTaBliieHUs U PepeHInaIbHBIX YPaBHEHU;

pelaTh MPUKIAJHbIE 33aauld, B TOM YHUCIIE COLUAIBbHO-DPKOHOMUYECKOIO U
(u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHYECKOI0 aHAIM3a.



TEMATUYECKOE INTAHUPOBAHUE

11 KJIIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 I'paduku TpUroHOMETPHUUECKUX (DYHKIIUH. 13 1
TpuronomeTpuyeckrue HepaBeHCTBA
5 I/IccneZ[OBaHI:Ie (YHKIHIA ¢ TTOMOIIIBIO 19 1
MIPOU3BOTHOM
3 Crenenu u kopau. CtenieHHbIe QYyHKINN 18
4 WppanmonansHbie, mokazaTeabHbIE U 24 1
JorapupmMuUecKre HepaBeHCTBA
[lepBooOpasHast 1 HHTETpaT 12 1
HarypanbHble u 1iensie yncia 6
CucreMbl palioHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUICCKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 13 1
9 HOBTOPCHI/IC, 000011eHue, cUCTEMAaTH3aIUS 15 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 132




HNOYPOYHOE IIVTAHUPOBAHHUE

11 KJIACC
KoaunuyecrBo yacos 1 DIeKTPOHHBIE
ara
Ne Kontpoabnubie | IlpakTuuec uugpposbIe
Tema ypoka Bceero H3yYeH
n/m padoThI KHe s o0pa3oBare/IbHbIE
padoThbI pecypchl
1 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U 1
rpaduku
) Tpuronomerpuueckre GyHKIMH, UX CBONCTBA U 1
rpaduKu
3 Tpuronomerpudeckue (GyHKIUHU, UX CBOMCTBA U 1
rpaduku
4 Tpuronomerpuueckre QyHKIMH, UX CBONCTBA U 1
rpaduku
5 OT16op KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUI ¢ 1
IIOMOULIbK0 TPUTOHOMETPUYECKOU OKPYKHOCTU
6 OT00p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHHH ¢ 1
MTOMOUIbI0 TPUTOHOMETPUUECKON OKPYKHOCTU
7 OT16op KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUII ¢ 1
ITOMOUIbK0 TPUTOHOMETPUYECKOU OKPYKHOCTU
8 OT100p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHHI ¢ 1
MTOMOUIbI0 TPUTOHOMETPUUECKON OKPYKHOCTU
9 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
10 Pemenne TpUroHOMeTprUYECKUX HEPABEHCTB 1
11 Pemenne TpuroHOMeTpUYECKNX HEPABEHCTB 1
12 Pemenue TpuroHoMeTpruECKUX HEPABEHCTB 1
13 Konrponsnas padora: "I'papuku 1 1




TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpudeckue HepaBeHCTBA"

IIpumeHeHne NpOn3BOAHON K UCCIIEI0BAHUIO

14 (GyHKUIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
15 IIpuMeHeHne NpON3BOAHON K UCCIIEI0BAaHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBbI
16 IIpumeHeHne MpOU3BOAHON K UCCIIETOBAHUIO
(GyHKUIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
17 IIpuMeHeHne NpON3BOAHON K UCCIIEIOBAaHUIO
(GyHKLIMI HA MOHOTOHHOCTb U DKCTPEMYMBI
18 IIpumeHeHne Mpou3BOAHON K UCCIIETOBAHUIO
(GyHKUIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
19 Haxoxnenne HauOobIIero 1 HAMMEHbBIIETO
3HA4YEeHHUs HENPEPHIBHON (PYHKIMH Ha OTPE3Ke
20 Haxosxnenne HanOoIbIIero 1 HANMEHBIIETO
3HA4YEeHHUsl HENPEPHIBHON (PYHKIIMH HA OTPE3Ke
21 Haxoxnenne Han0oJbIIero 1 HAMMEHbBIIETO
3HAa4YEeHHUs HENPEPHIBHON (PYHKIMH Ha OTpE3Ke
99 Haxosxaenne HanOobIero 1 HAMMEHBIIETO
3HA4YEeHHUs] HETPEPHIBHON (PYHKIIMH HA OTPE3KE
23 Haxoxxaenne HauOoJbIIero 1 HAMMEHbBIIETO
3HA4YEeHUs HENPEPHIBHON (PYHKIMH Ha OTpE3Ke
24 [IpumeHeHne MpOU3BOAHON JIJIsl HAXOKIACHUS
HaWJIy4lIero PEeIIeHMs B IPUKIAJAHBIX 3a1a4ax
o5 IIpumeHeHne MpoU3BOAHON U1l HAXOXKIAEHUS
HAWIYYIIEro PEeIIEHUs B IPUKIAAHBIX 3a1a4ax
26 [IpumeHeHne Mpou3BOAHON ISl ONPEIETICHUS

CKOPOCTH U YCKOPCHHA ITpoLccCa, 3aIaHHOTO




dhopmysoi uiu rpagukoM

[IpumeHeHne MpOU3BOAHON ISl ONPEIETICHUS

27 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO

dopmynoit unu rpadpukom
OMIIO3UILIUI KLU
28 K
OMITO3HIIHS KOUHA

29 K VH

30 I'eomeTprueckue 0Opa3bl ypaBHEHUHN Ha
KOOPJIMHATHOM MJIOCKOCTH

31 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOW TIOCKOCTH

39 KonTponbhas pabora: "UccnenoBanue QyHKIHHA ¢
MOMOIIIBIO TPOU3BOIHON"

33 [lonsiTHE KOPHS N-0H CTENEHU U3 AEHCTBUTEIBHOTO
qucla.

34 Beruucnenue kopHs N-0il cTeneHu u3
JIEUCTBUTEIILHOIO YHCIIA.

35 OyHKIUU F\/X, MX CBOMCTBA IIPU X>O0.

36 OyHKIUA F\/x, MX CBOMCTBA IIpHU X<0.

37 TocTpoenne rpadukoB GyHKIHH y=\X.

38 CaolicTBa KOpHs N-0H CTENEHHU.

39 [Ipuémbl NprMEHEHUS! CBOMCTB KOPHS N-Ol CTEIIEHH.

40 [IpoBepouHnast camocTosiTenbHas padoTa.

41 OcHoBHBIE TPUEMBI TPEOOPA3OBAHUIA

UPPaLMOHAJIBHBIX BBIPAKECHUH.




ITpeoOpa3oBaHue BBIPAKEHUH, COACPIKALIUX

42
panuKabl.

43 [Tonstue cTeneHu ¢ APOOHBIM MOKa3aTENEM U
CBOWCTBA CTENEHH C IPOOHBIM ITOKa3aTeNIEM.

44 [IpeoOpa3oBanue BhIpaKEHUI, COAEpPKAIIUX
CTETICHH C JPOOHBIM TIOKA3aTEIIEM.

45 O00011IeHIE CBOCTB CTEIEHH C TI00BIM
paIMOHAIFHBIM ITOKA3aTEIIEM.

46 CreneHHble (QYHKIMH, UX CBOMCTBA U TPAPUKH.

47 [IpumeHeHne CBOMCTB CTENEHHBIX (YHKIUN TPU
MMOCTPOSHUHU UX TPa(UKOB.

48 CgoiicTBa nudpepeHnnpyeMoCcTr CTETICHHON
GyHKINH.

49 [Mpuémsbl tuddepeHurpoBanus creneHHON QyHKIIH
C paIOHAIEHBIM TIOKa3aTeJIeM.

50 Crenennbie (YHKIIUH, UX CBOWCTBA U TpadUKH

51 OCHOBHBIE METO/IbI PEIICHHS TOKa3aTEIbHBIX
HEPaBEHCTB

52 OCHOBHBIE METOBI PEIICHUS MOKAa3aTENbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX
HEPaBEHCTB

54 OCHOBHBIE METOBI PEIICHUS MOKAa3aTEIbHBIX
HEPAaBEHCTB

e6 OCHOBHBIE METO/IbI PEIICHHS JIOTapU(PMUIECKUX
HEPaBEHCTB

56 OcCHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKUX

HEPAaBEHCTB




OcHOBHBIE METOBI PELICHUS JIOTapU(PMUIECKUX

57
HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS JTOTapu(PMUUECKUX
HEPABEHCTB

59 OCHOBHBIE METOBI PEILIEHUS UPPALIMOHAIBHBIX
HEPABEHCTB

60 OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

61 OCHOBHBIE METOBI PEILIECHUS UPPALMOHAIBHBIX
HEPABCHCTB

62 OCHOBHBIE METO/BI PELLIEHUS] UPPALIMOHATbHBIX
HEPABEHCTB

63 I'padmueckne MeTo bl pelIeHUs UPpPALlMOHATIBHBIX
ypaBHEHUH

64 I'paduueckne METOIbI PEMICHHUS UPPAITMOHATBHBIX
YpaBHEHUU

65 I'padmueckue MeTo bl peleHHs T0Ka3aTeIbHbIX
ypaBHEHUH

66 I'paduueckre MeTOIbI peIeHHS MTOKa3aTeIbHbBIX
HEPABEHCTB

67 I'padmueckne MeTo bl pelIeHHs J0rapuPMUUECKUX
ypaBHEHUH

68 I'padrueckue MeToAb! pereHus JJorapupMrUIecKIxX
HEPABEHCTB

69 I'padmueckue MeTo bl pelIeHHs J0rapuPpMUIECKIX
HEPABCHCTB

20 I'padrueckre MeTOBI pelIeHus] TOKa3aTENbHbBIX U

norapu(pMUUECKUX yPaBHEHUI




Fpa(bnqecm/le METOJbI PCUHICHUA ITOKA3aTCIIbHBIX U

& Jorapu(PMUIECKUX ypaBHEHUN

72 I'paduueckne METOIBI PEIICHHUS TOKA3aTEIbHBIX U
norapu(pMHUUECKUX HEPABEHCTB

73 I'pacduueckue METOBI pelIeHus] TOKa3aTENbHbBIX U
Jorapu(PMUIECKUX HEPABCHCTB

74 Konrponsnas pabdora: "UppannoHansHsie,
NoKa3aTeIbHbIC U JJorapupMHUUecKie HepaBeHCTBa"

75 IlepBooOpasHasi, 0CHOBHOE CBOWCTBO
epBooOpa3HBIX

76 [TepBooOpasubie anemMeHTapHbIX QyHKIWA. [IpaBuia
HaXOXKJICHHS NEPBOOOPA3HBIX

77 [TepBooOpasubie AneMeHTapHbIX QyHKIWH. [TpaBuna
HAXO0XJIEHUS [TePBOOOPA3HBIX

78 Nurerpai. ' eomeTpudecknii CMBICI UHTETpaIa

29 Brruncnenue onpenen€éHHOro HHTerpaa mno
dhopmyne Hetotona-Jleitoaua

80 Brruncnenue onpenenéHHOro uHTerpasa mno
dbopmyne Hetorona-Jleitonunia

81 IIpuMmeHeHne uHTerpaa Juisl HAXOXKACHUS IIoLaaeu
TJIOCKUX PUTYP

82 [IpumeHeHne uHTerpaa 1 HaX0xAeHUsI 00bEMOB
reOMETPUUECKUX Tell

83 [Tpumeps! pemenuii AudQepeHraIbHbIX ypaBHEHUH

84 [Tpumeps! pemernit nuddepeHnaIbHbIX ypaBHCHUH
MatemaTnueckoe MOJEINPOBAHUE PEATTbHBIX

85 MIPOIIECCOB C MOMOIIBI0 UG HEepPeHIINATHEHBIX

YpaBHEHUH




86 KontponbHas padota: "[lepBooOpasnas u uHTETpan” 1

87 HatypanbHble u niensle yncia 1

88 HatypanbHble U 1ienble ynciia 1

89 [IpumeHeHre MPU3HAKOB AEIIUMOCTH LEJIbIX YHCEI 1

90 [IpuMeHeHre MpU3HAKOB AETUMOCTH LIEJIBIX YHCEN 1

o1 [IpumeHeHne NPU3HAKOB AEIMMOCTHU LEIBIX YHCEIL: 1
HOJZl n HOK

92 [IpumeHeHre MPU3HAKOB AEIMMOCTHU LEIbIX YHCEIL: 1
HO/I n HOK

03 Cucrema 1 COBOKYITHOCTh YPaBHEHHH. 1
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHII. 1
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS

05 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U 1
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

9% OCHOBHBIE METOBI PELLIEHUS] CUCTEM U 1
COBOKYITHOCTEW HPPALIMOHAIIBHBIX YPaBHEHHI

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U 1
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPaBHECHUN

08 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U 1
COBOKYITHOCTEM MOKa3aTEIbHBIX YPAaBHEHUI

99 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U 1
COBOKYITHOCTEH JTorapu(hMUUECKUX YpaBHEHHUHA

100 OCHOBHBIE METOBI PELLIEHUS] CUCTEM U 1
COBOKYITHOCTEH JIorapu(MUYECKUX YpaBHEHHIMA

101 [IpumeHeHne cucTeM K peleHnI0 MaTEMaTHIECKUX 1

3aja4 ¥ 3a/1a4 U3 Pa3jIn4YHbIX 00JIaCTe HAYKU U




peaNbHOM JKU3HU, UHTEPIIPETALIUS MTOJTYyYeHHBIX
pe3yabTaToB

HpI/IMeHeHI/Ie CUCTCM K PCHICHUIO MATCMATHYCCKUX
3ala4v U 3a1a4 U3 pa3JINYHbIX oOmacTeit HAYyKU U

102 pEaIbHOM JKU3HU, UHTEPIIPETALINSA [TOJIYYEHHBIX
pe3ynbTaToB
[IpumeHeHne HepaBEHCTB K PELICHUIO

103 MaTeMaTUYECKUX 33134 U 3a7a4 U3 pa3IMuHbIX
obyacTeil HayKM U pealbHOM KU3HU, HHTEPIpeTalus
[IOJIYYEHHBIX PE3YyJIbTaTOB
Kontponbhas padota: "Cuctemsl paliuoHaIbHBIX,

104 HPpalMOHAJIbHBIX IOKA3aTEIbHBIX U
norapu(pMUUECKUX ypaBHEHUN"

105 PanmonaneHble ypaBHEHHUs C TapaMeTpamMu

106 ParmonansHbIE HEpABEeHCTBA C MapaMeTpaMu

107 ParmonanbsHbIE CUCTEMBI C MapaMeTpaMu

108 HppauroHansHbIe ypaBHEHUs], HEPABEHCTBA C
napamMeTrpamu

109 HppanroHanpHbIE CUCTEMBI C TApaMeTpaMu

110 Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 [TokazarenbHbBIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
rapameTpaMu

113 Jlorapugmuyeckue cUCTEMBI ¢ TapaMeTpamMH

114 TpuroHomeTpuyeckue ypaBHEHHUs C TapaMeTpaMu

115 TpuroHomerpudeckue HEPABEHCTBA € TApaMETPAMU




116

TpI/II‘OHOMeTpI/ILIeCKI/Ie CHUCTEMEI C IapaMETpaMu

117 KonTponbhas pabora: "3anauu ¢ nmapametpamn”

118 [ToBTOpenwue, 06001IeHNE, CHCTEeMAaTU3allus 3HAHUH:
"VpaBHeHus"

119 [ToBTOpeHme, 06001IEHNEe, CUCTEMATH3AIHS] 3HAHUMN:
"VpaBHenus"

120 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3allus 3HAHU:
"VpaBuenus. Cuctembl ypaBHEHHH"

121 [ToBTOpenue, 0000IIeHNE, CUCTEeMATU3AIHS 3HAHUI:
"Hepasenctna"

129 [ToBTOpeHme, 006001IeHNE, CHCTEeMAaTH3allus 3HAHU:
"HepaBencrsa"

123 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIHS] 3HAHUMN:
"Hepaencrpa"

124 [ToBTOpeHme, 06001IeHNE, CUCTeMAaTH3AIINs 3SHAHUNA:
"IIpon3BogHas u €€ npumMeHeHue"

195 [ToBTOpenue, 0000IeHNE, CUCTEeMATH3AIMS 3HAHUI:
"[IponsBogHas u e€ npumMeHeHue"

196 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
"IIpon3BogHas u e€ npumeHeHue"

127 [ToBTOpenue, 0000IIeHNE, CUCTEeMATU3AIMSI 3HAHUI:
"NuTerpan u ero npuMeHexue"

198 [ToBTOpeHme, 006001IeHNE, CHCTEMAaTH3alus 3HAHU:
"OyHkuun"

129 [ToBTOpenue, 0000IIeHNE, CUCTEeMATU3AIHS 3HAHUI:
"®yukuun"

130 [ToBTOpeHME, 00001IeHNE, CHCTEMAaTH3aIINs 3HAHHIA:

"OyHkuun"




131 Hrorosast koHTpoIbHAs paboTa 1
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 132







