TMpumnkemie’

K 0cHOBILOH 0OPATOBFTCILHOM rporpHme-
COPU30BATTLIICH TPOIPaMME

Cpede L 00Wera oG pazoRaHMs

RG0!

YIREPAAL,
¢ Hpoendp MBOY, GALN0
_ T YA Comon
) 6' ' ot €30 » anryern 2023

PABOYASH HHPOI'PAMMA
Y9eOHOr0 mpeaIvmeTa
«Aurcipa H 129212 MATEMAaTHUSCKOI'0 aHaan3a. YLIyOICHALIH Yponenn»

st 00yanrowuxes 10 - 11 wiaccos



MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «AnreOpa W Hadasa MaTEeMaTHYECKOTO aHAIM3a» SBISCTCS
OTHUM U3 HauOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro O0IIero oOpa3oBaHUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAECT HHCTPYMEHTaJbHYIO 0a3y A
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYTrOd CTOPOHBI, (OPMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBINIICHHE 00YJaIOIIUXCS Ha YPOBHE, HEOOXOAMMOM ISt
OCBOEHUS MH(POPMATHUKH, OOIIECTBO3HAHUSA, HWCTOPHH, CJIOBECHOCTH H JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO yd4eOHOro Kypca oOOydaromuecs OBJIaJEBaOT
YHUBEPCATBHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (QopMyIupyeTr CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYyebHblli Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaliM3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUs 3aKOHaMHU (U3UKH, XUMUHU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHACHIIMHA Pa3BUTHS dKOHOMHUKHA W OOIIECTBEHHOW >KHU3HH,
MO3BOJISIET OPHEHTHPOBATHCA B COBPEMEHHBIX ITUMPOBBIX H KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX IS JalbHEHIIEro oO0pa3oBaHUS U B
MOBCEHEBHON Xu3HU. B TO ke BpeMs oOBIajieHUE aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMH KOHCTPYKIIUSIMU aJIreOpbl U MAaTEMaTUYECKOTO aHallu3a pa3BUBACT YMEHHE
HaXOJIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD, JOKA3bIBATh YTBEPKICHUS C
MOMOIIBI0 WHAYKIIMA W PacCyXaaTh IEAYKTHBHO, HWCIIOJIB30BaTh OOOOIICHUE U
KOHKpETU3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (QOpPMUPYET KpeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xonme um3ydyeHuss yueOHOro kypca «Ausredpa W Havajla MaTEMaTUYECKOTO
aHanu3a» OO0ydYarIIHMecs TOJydYaloT HOBBIA OMBIT PEIICHWS NPHUKIAJHBIX 3ajad,
CaMOCTOSATEIILHOTO TTOCTPOSHUS MaTeMAaTHYEeCKUX MOJIEICH pEallbHBIX CHUTYaIlui,
WHTEPIPETALUN TTOJYYCHHBIX PEIICHHUM, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTE B  TMPUPOJIe, HAYKE U HCKYCCTBE, C  BBIJAIONIUMUCSA
MaTEMaTHYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

YueOHBI Kypc 00MamaeT 3HAYUTCIBHBIM BOCHHUTATCIIBHBIM ITOTEHIIAAIOM,
KOTOpBI  peajn3yeTrcs Kak dYepe3 Y4YeOHBIH Marepuall, CIIOCOOCTBYIOIIHA
GbOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 crenuduxy ydeOHOU
NEeATEeTbHOCTH,  TpeOyrolel  MpPOJODKUTENIbHOW  KOHIICHTPAIlMM  BHUMAHWS,
CaMOCTOSTEILHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a TOJIYYCHHBINA PE3YIIBTAT.

B ocHoBe MeTonuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYEeCKOTO aHaIu3a
JISKUT IEATCTHHOCTHBIA TPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anrebpa U Hadajga MaTeMaTHYECKOTO aHAIIA3ay
BBIZICIICHBI  CIICYIONIUE  COJIEpPKATeIbHO-METOANYeCKre JuHuu: «Yucna w
BbIUUCICHUS», «DYyHKIMM W Tpadukm», «YpaBHEHHsS W HepaBeHCTBay», «Hauama
MaTeMaTHYeCKOro  aHanu3a», «MHOXecTBa ©  JIOTHMKa». Bce  OCHOBHBIC
COZIEPKATEIIbHO-METOIMUECKUE JIMHUM W3YYalOTCSd Ha TPOTSHKEHUU JBYX JIET



oOy4eHHs Ha YpPOBHE CpeaHEro oOmero oopa3oBaHus, €CTECTBEHHO JOMOHSS IPYyT
Jpyra U NOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH W pazaenamu. J[aHHbId y4eOHbII
Kypc SBJSICTCSI WHTETPAaTHUBHBIM, IOCKOJIBKY OOBEIMHAET B cebe cojaep:KaHue
HECKOJbKMX MAaTEeMaTUYeCKUX TUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTEeMaTUYECKU aHalIn3, TEOPUsSI MHOXKECTB, MaTeMaTHU4ecKas Joruka u apyrue. Ilo
Mepe TOro Kak OOydYarolllMecs OBJIaJeBalOT BCE 0oJiee MIMPOKUM MAaTEeMaTUYECKUM
anmapaToM, y HHUX IOCJIEI0BaTelIbHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTUYECKYI0 MOJENb pPEaTbHOM CHUTyallud, NPUMEHSTh 3HAHUA,
MOJIyYCHHbIE TPU H3YYEHUU YYEOHOro Kypca, JUIsi pEelIeHUs CaMOCTOSTEIbHO
chOpMyIMPOBAHHOW MAaTEMAaTHUYECKOW 3a/Jaud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYeCKass JTUHUS «Yucina W BBIYHMCICHHUS) 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTENBHBIX YHCE, KOTOpPOE ObLIO
HA4YaToO Ha YpOBHE OCHOBHOIO 0o0Iero oopasoBanus. Ha ypoBHe cpenHero o0iiero
oOpa3zoBaHust 0co00e BHUMaHHE yAenseTcs (GOPMUPOBAHUIO HABBIKOB PAIMOHATBHBIX
BBIUMCIICHHUH, BKITIOYAIOIINX B C€0s1 UCTIOIB30BAHUE PANUYHBIX (DOPM 3aMHCH YKCIIa,
YMEHHUE JeJlaTh TPUKUAKY, BBITIOJHITH NPUOMMKEHHBIE BBIYMCICHUS, OICHUBATH
YUCJIOBBIE BBIPAKEHHUS, padOTaTh C MATEeMATHUYECKUMH KOHCTAaHTaMHU. 3HAKOMbBIC
OOy4aromMMCsi ~ MHOXECTBAa  HATypalbHBIX,  LEJbIX,  pPAIlHOHAIBHBIX U
JEHCTBUTENBHBIX YHCET JOMOHAIOTCS MHOKECTBOM KOMIUIEKCHBIX Yucel. B kaxmom
U3 ITHX MHOXKECTB PACCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CHEIUPUIECKUE 3a/1aul U
oIepalyu: JeJeHNe Halleso, OepUpoBaHNE OCTaTKaMU Ha MHOYKECTBE LI€JIbIX YHUCE,
0COOBIC CBOMCTBA PAIMOHATBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(pMETHYECKHe
omepalyy, a Tak)Ke M3BIICUYEHHWE KOPHS HaTypajdbHOM CTEEHHM HAa MHOMXECTBE
KOMIUIEKCHBIX ~ YMCell. biaromapss MOCIeIoBaTeNIbHOMY PACHIMPEHUI0  KpyTa
UCTIONb3YEMBIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH WX NPUMEHEHUS Jis
pEIIeHHs Pa3TUYHBIX 3a/1ad (POopMUPYETCsS TIPE/ICTABICHUE O €IMHCTBE MAaTEMAaTHUKH
KaKk Hayku M €€ poJuM B IIOCTPOCHHU MOJENEH peaabHOro MHpa, LIUPOKO
UCIIOJIB3YIOTCSI 0000IIIEHHE U KOHKPETU3aIIUS.

Jluaust «YpaBHEHUST W HEPABEHCTBa» peaM3yeTCsl Ha MPOTSHKEHUH BCETO
oOy4eHus Ha YPOBHE CPEAHET0 00I1Iero o0pa3oBaHus, MOCKOJIbKY B KaXI0M pasjelie
[TporpaMMbl TpeayCMOTPEHO peIIEHHEe COOTBETCTBYIOIIMX 3afad. B pesynbrare
oOydJaromnifecss OBJAJACBAIOT PA3IUYHBIMU METOJAMH PEIICHUS PaIllMOHAIBHBIX,
UPPAIMOHATIbHBIX, TIOKA3aTENbHBIX, JIOTAPU(PMUUYECKUX W TPUTOHOMETPUUYECKHIX
ypaBHEGHU, HEPABEHCTB M CHUCTEM, a TakXKe 3aJad, COACpkKAIIUX IapaMeTphI.
[TosmryuyeHHble yMEHHUSI IIMPOKO HCIIOJIB3YIOTCA TPU MCCIEAOBAHUU (PYHKUIUN C
MOMOIIBIO MMPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX 3a/1a4 U 3a/1a4 HAa HaXOXKICHHE
HanOOJIBIITUX W HAMMEHBINX 3HaueHWW (yHKIWU. JlaHHAs comepKaTenbHAs JTUHUS
BKJIIOYAET B ce0s Takke (OpMUPOBAHUE YMEHUHN BBITIOIHITH PACUETHI IO PopMyIiaMm,



npeoOpa3oBaHus  pPalMOHATIBHBIX, HPPANUOHATBHBIX W  TPUTOHOMETPUUYECKHUX
BBIPKECHHI, 8 TAKXKE€ BBIPAKEHUI, COJIEpKAIIMUX CTENEHU U JorapudMsl. brarogaps
W3YYCHUIO alreOpandyeckoro marepuaja IPOUCXOJWUT JajbHEHIee pPa3BUTHE
QITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0ydaromuxcs, (OpMHUPYIOTCS
HABBIKM JIEYKTUBHBIX PACCYXKJEHUU, pabOThl € CHUMBOJBHBIMU (OpMaMH,
MPEACTABICHUS] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIC€ PAaBEHCTB M HEPABCHCTB.
Anrebpa mpeanaraet 3pQeKTUBHBIE MHCTPYMEHTHI AJISl PEIICHUs MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 3a7a4, HariIsgHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpbHo-MeToau4eckass JMHUS «DYHKIMU ©  Tpa@UKU» TECHO
neperyieTaeTcsl ¢ JAPYTUMH JIMHUSMU Y4eOHOro Kypca, IMOCKOJbKY B KaKOM-TO
CMBICJE 3aJa€T MOCIEAOBATEILHOCTh U3Yy4YeHUsI MaTepuana. V3ydeHue CTEelneHHOM,
MOKa3aTeJIbHOM, TorapuMUYECKON U TPUTOHOMETPUUECKUX (DYHKIIHIM, X CBOMCTB U
rpaduKoB, WCIOJb30BaHWE (YHKIUN JUIsl pEIIeHUs 3a7ad U3 JIPYrux ydeOHBIX
MPEAMETOB U PEAIbHOM JKM3HU TECHO CBA3aHO KaK ¢ MaTEMAaTUUYECKUM aHaJIN30M, TaK
U C pEIIeHUEM ypaBHEHHN U HepaBeHCTB. [Ipu 3TOM 00JibIlIOe BHUMAHUE YICISETCS
GbopMUPOBAHUIO YMEHHS BBIpAXKATh (POpMyIaMU 3aBUCUMOCTH MEXIY Pa3IuYHBIMHU
BEITMYMHAMU, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIUU, CTPOUTh UX rpaduku. Martepuan
OTOM COAEPXKATEIbHOW JIMHUM HAUEJNEeH Ha pPa3BUTHE YMEHUW W HAaBBIKOB,
MO3BOJISIIONIMX BbIpakaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B paszInuyHON (opme:
aHaJTMTUYECKOU, rpaduyeckoi u ciioBecHOU. Ero nzydenue cnocoOCTBYET Pa3BUTHUIO
ANTOPUTMUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHMI0O W KOHKPETH3allWH,
VICIIOJIb30BAHUIO AHAJIOTUH.

ConepxartenbHasg nuHUS «Hauvama mareMaTMdeckoro aHaivsa» IO3BOJISET
CYIIIECTBEHHO PaCUIMPUTh KPYyr KaKk MaTeMaTU4YECKMX, TaK M TMPUKIAIHBIX 3ajad,
JOCTYMHBIX OOy4YarolmUMCsl, TaK KaK Yy HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTh
rpa@uKy  CIOXKHBIX (YHKIHM, ONpEeNensiTh WX HauOOJbIIMe U HaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAnu (Guryp u oOOBEMBI TeN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TporieccoB. JlaHHas cojep)kaTeibHasi JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOEHUSI MaTEMaTHUYECKUX MOJENIe peajJbHbIX CHUTYaIluH,
MO3BOJISICT HAXOAUTh HAWIyUlllee PEIICHUE B IPUKIIAIHBIX, B TOM YHCJI€ COI[UATBLHO-
SKOHOMHMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHalin3a
CIIOCOOCTBYET Pa3BUTUIO AOCTPAKTHOTO, (POPMATLHO-JIOTMYECKOTO U KPEaTUBHOIO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHUW  pacro3HaBaTh IMPOSBICHHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs: y3HaloT O BbIJAIOIINXCS
pe3ysbTarax, TMOJYYCHHBIX B XOJI€ PAa3BUTHUsI MAaTEMAaTHKH KaK HayKH, U 00 HX
aBTOpax.

ConepxaTenbHO-MeTOANYECKast JIMHUS «MHOXKECTBa W JIOTUKA» BKJIOYAET B
ceOsi DJEMEHThl TEOpPUU MHOXKECTB U MATEMaTHYECKOM JIOTUKH. TeopeTuko-



MHOKECTBEHHBIE TIPEACTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEeMATHKU U
npemiaraloT HauOoJjiee YHUBEPCAIBHBIA S3BIK, OOBEAWHSIONMANA BCE Pa3Ieibl
MaTeMaTUKH W €€ TPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKUC
JUCHUIUIMHBL U HUX TPWIOKEHUS B enuHoe 1enoe. [loaTomMy BaxkHO JdaTh
BO3MOXKHOCTh ~ OOydYaromemycsi TOHMMAaTh TEOPETHKO-MHOKECTBEHHBIA  SI3BIK
COBPEMEHHOW MAaTEMAaTWKH M WCIOJb30BaTh €T0 JJIsi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM  BaXKHBIM TIPU3HAKOM MaTEMaTUKH KaK HAyKH CJEAyeT MpU3HAThH
CBOMCTBEHHYIO €11 CTpOrocTb 000OCHOBAaHUM U CIIEIOBAHUE OIPEACIIEHHBIM MPaBUiiaM
MOCTPOEHUS J10KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTHUYeCKOW JIOTUKU
CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS O0YYarolmuXxcs, MO3BOJSET UM
CTPOUTH CBOM PACCYXKICHHUS Ha OCHOBE JIOTHWYECKUX MpaBwWiI, (POpMUPYET HaBBIKU
KPUTHYECKOTO MBIIIICHUS.

B yue6HOoM Kkypce «AnreOpa M Hayalia MaTEMAaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIUPOBAHUSA, KOTOPHIC MPU3BAHBI
CcrocoOCTBOBAaTh  (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJEH peanbHBIX
CUTYyallMi, WCCIICIOBAHUSA OSTUX MOJCJICH C TIOMOINBIO ammapara anreOpsl u
MaTEMaTUYeCKOTO aHallu3a, HWHTEPIPETAlliyd IOJIYYEHHBIX pe3yiabTaToB. Takue
3aJlaHus BIUIETEHBI B KaXKIbI M3 pa3lieJIOB MPOrpPaMMBbl, MMOCKOJIbKY BECh MaTepHual
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs IS pelIeHUs MPUKIATHBIX 3amad. [lpu
pEIICHUM  pEaNbHBIX  MPAKTHYECKWX  3a7a4  oOydJaromiuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCII0JIb30BATh AHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATh MpobiieMy. [lesTeIbHOCTh
1o GOpMHUPOBAHUIO HABBIKOB PEIICHUS MIPUKIIATHBIX 3374 OPraHu3yeTcs B IIpoliecce
U3y4YeHHUs] BCEX TeM Yy4eOHOTro Kypca «Asredpa W Hayajlla MaTEeMaTUYeCKOro
aHaIn3ay.

Ha m3ydeHnne yueOHOTO Kypca «AnreOpa v Hadala MaTEMaTHICCKOTO aHAIA3ay
orBoauTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136
yacoB (4 Jaca B HEZEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IPOIICHTHI,
OcecKkOHEUHbIEe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MoOayib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uyucna. CpoiictBa norapupma. JlecaTuuHble W HaTypaibHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LEJIBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMNX CTCIICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITUX JIOTAPUDMBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXXEHUN. Pellienre TpUroHoMeTpuyeCcKuX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS IS PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHECHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUH M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuU U rpadpuku

@OyHKus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpadukoB QyHKIIHMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHBIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OMW CTENEHU Kak (YHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHU.

TpuroHomerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4eCcKOro aHajamn3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4EeCKON WHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX
npoueHToB. Mcnosb30BaHWe TIPOrpeccHH U PELICHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HempepsiBHbIe (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] PU3NUYECKUX U TEOMETPUUYECKUX 3a/a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 PazIUYHbIX O0JacTell HayKu W peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamnsa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEIENIEHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuua.

[TpumeHeHre uHTErpaja s HAXOXKICHUS IUIOWAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YPaBHCHUM.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3ULMK O0YYaOIIErocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUHCKOrO OOIIECTBA, IPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHHPOBAHUS PANIMYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp
IpaXKIaHCKOT0 00111ecTBa (BHIOOPHI, OMIPOCHI U IPYTO€), yMEHHE B3aUMOICUCTBOBATh
C COIIMATBLHBIMU MHCTUTYTaMH B COOTBETCTBHUU C MX (PYHKIMUSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJaHCKOW HICHTUYHOCTH, YBAKECHHUS K
MPOIIOMY M HACTOSIIEMY POCCHUUCKON MaTEMAaTUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJbI,
UCIIOJB30BaHUE ATUX JIOCTIDKCHUN B JPYrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoja, cOPMUPOBAHHOCTb
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTIOCTHKEHUN HAyKU U JEATEIbHOCThIO YYEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1ay, PEIICHUM, pacCy)IAECHUIN, BOCIPUUMUYNBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHATH MaTEMAaTUUECKUE 3HAHUS B MHTEpecax
3I0POBOTO M 0E€30IacHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO (3I0pPOBOE MUTaHUE, COATAHCUPOBAHHBIM PEXUM 3aHITHH U OTABIXA,
perynsipHas (u3uyeckas AaKTUBHOCTB), (U3MUYECKOE COBEPIIECHCTBOBAHUE MpU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyHdy, OCO3HAHUE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pas3nuyHbIM cPepam npodhecCuoHaATbHOM NeATeTbHOCTH, CBI3aHHBIM C MAaTEMATUKON
U €€ MPUIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBINA BHIOOp Oynyiieit mpodeccuu
U pPEaNn30BBIBATH COOCTBEHHBIC KM3HEHHBIC TUTAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCcKoOMy OOpa30oBaHUI0 M CaMOOOpPa30BaHMIO HA TMPOTSHKEHUU BCEH



JKW3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEIICHUH NPAKTHUUYECKUX 3a7ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJOTHYECKOW  KyJbTYpbl, IIOHUMaHUE  BJIUSHUS
COITMATTbHO-DKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOIHOM U COLMATBHOM
CpeIlbl, OCO3HAHKE TII00ATBHOTO XapaKkTepa AKOJIOTHIECKUX MPOoOIeM, OpHUEHTaIUs
Ha TPUMEHECHHE MAaTeMaTHYECKUX 3HAHUW U4 pelIeHus 3aJady B 001acTu
OKpY’Karolel cpelbl, IUIaHUPOBAHHUE TIOCTYNIKOB M OIICHKHM HUX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOU MPAKTUKHU, TOHUMAHUE MAaTeMaTUYECKON
HayKH Kak c(epbl YEIIOBEUECKOMN JIeITeIHHOCTH, ATAIIOB €€ Pa3BUTHSI U 3HAUMMOCTHU
JUIS Pa3BUTHUSL LIUBUJIM3AIIUM, OBJIAJICHUE A3BIKOM MAaT€MaTUKH M MAaTE€MaTHYECKOM
KYJbTYpOU Kak CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAecTBu:

BBISIBJISATH U XAPAKTEPU30BATH CYIIECTBEHHBIC ITPU3HAKM MAaTEMaTHUYECKHUX
00BEKTOB, TOHATUM, OTHOIICHUN MEXKY TOHATUSIMHU, (DOPMYJIUPOBAThH OMPEICIICHUS
MOHSATUM, YCTAHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKAIIMUA, OCHOBAHUS JIJIs
000011IeHUs U CPABHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIHN3A,;

BOCIIpUHUMATh,  (GOPMYIHpPOBaTh U  NPeoOpa3oBbIBATH  CYXKIICHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NTPOTUBOPEUHS B
dakTax, TaHHBIX, HAOMIONCHUSX W YTBEPXKIACHUAX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYMN;

JleJlaTh  BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

MPOBOJIUTh CAMOCTOSITEILHO JOKA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKIACHUM
(OpsiMble ¥ OT IPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIMIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pELIEHUs, BBIOMpaTh Hauboiee MOAXOASIINN C YIETOM CaMOCTOATENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUA HWHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BONpPOCHL,  (UKCHpYIOIIHE  NPOTHUBOpEUYHe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOe, (OpMUPOBATH THUIOTE3Y, apryMEHTHPOBATh
CBOIO MO3MIINI0, MHEHUE;

IPOBOJNUTH CAMOCTOSITEJIPHO CIUIAHMPOBAHHBIN AKCHEPUMEHT, HCCIIEI0BAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHU4ecKOTro OOBeKTa, SBICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHpPOBaTh OOOOIIEHHS W BBIBOABI IO pPE3yJbTaTam
OPOBEAEHHOIO  HAOJMIOJEHUs,  UCCIENOBaHMUs,  OLEHMBAaThb  JOCTOBEPHOCTb
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTATh
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JACPUIUTHI UH(DOpPMALMK, aHHBIX, HEOOXOIUMBIX JUIs OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMALMIO U3 WCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIHU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMALIUIO PA3IUYHBIX BUIOB U (popm
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3iMuHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaAEKHOCTD uH(bOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIUPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBUSMU U
LEJSIMUA OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIACBMEHHBIX TEKCTAaX, JaBaTb MOSCHEHHS MO XOAY pEUIEHHs 3a]auu,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0J€ OOCYXJEHHUS 3a/JaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAeMOIl TEMBlI,
npoOsieMbl, penlaeMod 3alayd, BBICKAa3blBaTh HJEH, HAIEJIEHHbIE Ha IIOHUCK
peleHns, CONOCTABIATh CBOM CYXKICHHUS C CYXICHHUSIMHU JAPYIMX YYaCTHHUKOB
nuanora, oOHapy»MBaTh pa3liMyue U CXOJACTBO MO3MUIMH, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YyJbTaThl PELICHMs 3aJa4M, JKCIEPUMEHTA, UCCIEAOBAHU,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHA C Y4E€TOM 3ajad
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA



Camoopranusanus:

COCTaBIISATh IUJIAH, AJICOPUTM PEUICHUS 3a/1aud, BHIOMpPATh CIOCOO PELICHUS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BIAJCTh  HaBBIKAMH  [IO3HABATEIBPHOW  pedrekcuu  Kak  OCO3HAHUS
COBEpIIAEMBIX JCHUCTBUM M MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAIECTh
croco0aMu CamMONPOBEPKHU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelieHUs
MaTeMaTUYeCKOM 3a/1aui;

NpEeABUACTh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEUICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBHI B JICITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIENU U YCIOBUSM, OOBACHITH MPUUHHBI
JOCTIDKEHUSI WM HEJIOCTHIKEHHSI PE3YJIbTaTOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl MpU pelIeHWH Y4eOHBIX 3ajad, MPUHUMATh I1€Jb COBMECTHOMU
NeSATEeTbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pacmupeneisTh
BUJIbI pabOT, JOTOBAPUBATHLCA, OOCYkKAATh MPOIECC U PE3yIbTaT padOThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboTel (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITTOJHITH CBOIO YaCTh pabOThl U KOOPJAMHUPOBATH
CBOM JICUCTBHUS C APYTMMHU YWICHAMH KOMaH/bI, OIIEHUBATh KAYECTBO CBOEr0 BKJIaaa
B O0mMH TPOAYKT 1O KpUTEpUsiM, CHOPMYJIMPOBAHHBIM  yYaCTHUKAMH
B3aMOJIEUCTBHS.

NHNPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kjacce oOyyaromuiicss MHOJIYYUT CIEAYIOLIUE
MPEAMETHBIC PE3yJbTaThl MO OTIEIBHBIM TeMaM pabouyell MporpaMMbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOIHO OINEPUPOBATh MOHITUSAMH: PALUOHATBHOE 4YHUCIIO, OECKOHEYHas
nepuoAnYecKass JpoOb, MPOLEHTHl, HppalMOHAIbHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM W TPOLEHTHl Uil pEUIEHUs MPUKIAAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, MTPABUJIA OKPYTICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJHO OMNEpUPOBATh TMOHATHEM: CTEMEHb C IENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOASILYI0 (OPMY 3alHCH JAEHUCTBUTENBHBIX YHCEI JJISl PEILICHHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHNS JAHHBIX;

CBOOO/IHO OIEPUPOBATH MOHITHEM: ApUPMETHUYECKUM KOpPEHb HaTypaJlbHOM
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpUPOBATh MOHATHSAMH: JIOTapU(PM 4YHUCIA, ACCATUYHBIC H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHUHYC, TAHI'€HC, KOTaHI€HC
YUCJIOBOTO apryMEHTa,;

OIIEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCHUHYC M apKTAHI€HC YHUCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OIEpPUPOBATH MOHATHAMH: TOXIECTBO, YpaBHEHUE, HEPAaBEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CICACTBUSA, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHATh PA3JIMYHbIE METOJAbl PEIIEHUS pPAlUOHAIBHBIX M JIpOOHO-
pAallMOHAJIBHBIX YPABHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

cBOOOIHO ONEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM MEepeMEHHOM,
MHOTOWIEH C IEeJbIMU KOA(P(ULIMEHTAMH, KOPHU MHOTOYJIEHA, IPUMEHATH JEJICHHUE
MHOI'O4YJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMmy be3y m Teopemy Buera mns
peleHns 3a1ay;

cBOOOIHO ONEepUpoBaTh MNOHATUSAMU: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpuLa, ONPENECIMUTENb MATpUlbl 2 X 2 W €ro TEOMETPUYECKUN CMBICT,
MCIOJIb30BaTh CBOWMCTBA OMpEACNHUTENs] 2 X 2 I BBIYMCIEHUS €ro 3HA4YeHus,
IIPUMEHSTh ONPENCIIUTENIA Ui PEUIEHUsS CHCTEMBI JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYALlUH C NOMOIIBIO CUCTEMbI JUHEHUHBIX YPaBHEHUH,
MCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIM C IOMOINBK0 MaTpPULl M OIpEAEIUTENEH,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3YJIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM JUIsi TpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJHATH MPeoOpa30BaHMs YMCIOBBIX BBIPAKEHUI, COAECpPKAIIUX CTEIIEHU C
paLMOHAJIHBIM [10KAa3aTelIeM;

MCII0JIb30BaTh CBOMCTBA JIOTapu(MOB J1Jisl TpeoOpa30BaHusl JIOTAPUPMUUECKUX
BBIPAKECHU,

cBOOOIHO ONEpUPOBATh MOHATHUAMU: HUpPpALUOHAIbHBIE, IOKa3aTeJIbHbIE U
Jgorapu(pMuUecKrue ypaBHEHUS, HAXOAUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIBHBIX
IIEPEXO0I0B W OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIBI Ui MpeoOpa3zoBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO  OINEpUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOAuMble  (OpMYJbl Ui  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE airedpbl, COCTaBIATh
BBIDOKEHHS, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, WCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHSA, COCOOBI 3aJaHus (yHKIUH,
B3aMMHO 0OpaTHble (PYHKIUU, KOMMO3UIMUSA (QyHKUUH, rpaduk (QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTb ONPEIEICHHUS U MHOMKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: YETHBIE W HEUYETHblE (YHKIHH,
NEePUOINYECKUE (DYHKIIMU, MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMBbI H
MUHUMYMBbI (YHKLIMHM, HauOOJbIllee W HauWMEHblllee 3HaueHHEe (QYHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO OIEpUPOBATh MOHATUSMU: CTENEHHAs (YHKIUS C HATypalbHBIM U
LelbIM IOKa3aTeiaeM, rpa@uk CTENeHHOW (QYHKUMU C HATypaJbHBIM M IIEJIBIM
nokasareyieM, rpa@uK KOpHS N-Oi CTeneHW Kak (YHKIMH OOpaTHOM CTENEHU C
HaTypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh NOHATHUAMU: JIMHEHHAs, KBaJgpaTW4yHass M JApOOHO-JIHMHENHHas
(GYHKIMH, BBITIOJIHATE 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: MOKa3aTeiabHass W Jorapupmuyeckas
(GyHKUMH, UX CBOWCTBA W TpaduKu, HCHOIB30BaTh HUX TpadUKH [Js pELIeHUs
YPaBHEHHUI;

CBOOOIHO OIEpPUPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YyHKUMA JJi1  MCCIEOBAaHUA TPOLECCOB U
3aBUCUMOCTEN MpU pEelIeHUH 3aJay U3 JPYruX YYEOHBIX MPEIMETOB M peajbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUHMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPUPOBATH MOHATUSMU: apU(PMETUYECKass M TeOMETpUYEecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIIasi T€OMETPUUYECKasl MPOTPECCUsi, JIMHEUHbBINA U
HKCIIOHEHLIUAJIBHBIA POCT, (GOpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh MPOrPECCUM I PELIEHUS pEealbHBIX 3a1ad MPHUKIAAHOIO
XapaKkTepa;



cBOOOJHO ONEpUPOBATh MOHATHUSAMU: MOCIEA0BATEIHHOCTD, CIIOCOOBI 33 JaHUS
MOCIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
NOHMMATh OCHOBBI 3apOXJCHHUSA MaTEeMaTHYEeCKOrOo aHaiM3a Kak aHaiusa
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPHUPOBATH MOHIATUSAMU: HEMPEPHIBHbIE (PYHKIIMHU, TOUYKUA pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

CBOOOIHO OIEpPHPOBaTh MOHATHUEM: (YHKIUS, HEMpepbIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OTNIEPUPOBATH MOHATUAMM: TIEpBasi U BTOpast MPOU3BOAHBIC (DYHKIIHH,
KacaTelabHas K Tpaduky GyHKIUH;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, MPOM3BEICHUS, YaCTHOTO M KOMITO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUUECKUM M (DU3MUECKUH CMBICH IPOU3BOAHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMEpPUpPOBaTh  TOHATHUSMU:  MHOXXECTBO, OINEpallMd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar JijIsl ONUMCaHUsl peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOIHO OMEpPUPOBATh TOHATUSAMU: OTpEICIICHHEe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MAaTeMAaTUYECKOTO OOBEKTa, I0KA3aTeIbCTBO, PAaBHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kJacce oOy4aromuidcsi TOJYYUT CIEIYIOIIHE
npeIMeTHbIE pe3yibTaThl 1O OTAENIBbHBIM TeMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHATU3ay:

Yucsa v BBIYUCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYpaJIbHOE U LEJI0€ YUCII0, MHOXKECTBA
HATYpaJIbHBIX M IIEJIBIX YHUCEJI, UCIOJIb30BaTh MPU3HAKU JIETMMOCTH LENbIX YHCE,
HOJl m HOK HaTypaJbHBIX 4YHCENl I PEMIEHUs 3a1ay, MPUMEHSTh AITOPUTM
EBxnuna;

cBOOOZIHO OMEpUpPOBaTh TMOHITHEM OCTaTKa IO MOJIYJI0, 3alMCHIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOZIHO OINEpUPOBATH MOHATHUSAMH: KOMIUIEKCHOE 4YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUJICKCHBIE YHCIa B alreOpanveckoud u
TPUTOHOMETPHUYECKO (hopMe, BHITIOIHATH apu(PMETHUECKHE OTepaluu ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: HpPpPALMOHAIbHBIC, MOKAa3aTEJIbHbIE U
jJorapuMuuecKkue HEpaBEHCTBA, HAXOAWTb HMX PEHICHHA C  IOMOIIBIO
PAaBHOCUJIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOp KOpPHEM TMpU PEIIEHUHM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO ONEPUPOBATH MOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ui  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATh MOHSTUSIMU: CUCTEMA U COBOKYIHOCTh YPABHEHHH M
HEPABEHCTB, PABHOCHWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEH PAallMOHAJIBHBIX, MPPALMOHAIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palMOHAJIbHEIE, UppanyoHabHBIE, [I0KA3aTEeIIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHME ypaBHEHUS] M  HEPABEHCTBA,
COJZIeprKalllie MOYJIM U TapaMeTPhl;

IPUMEHSATH rpauyecKre METObl JAJI PELIECHUs YPaBHEHU U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBaTh peajibHble CHUTyallud Ha s3bIKE airedpbl, COCTaBIATh
BBIPDAXKEHUs, YPABHCHHMS, HEPABEHCTBA M HX CHUCTEMBbI II0 YCJIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM alllapara anredpsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pPE3yJIbTar.

DYyHKIUHN U TPAPUKU:

CTPOUTHh TpadUKU KOMMO3MLIMU (YHKIHUM C MOMOLIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTbH FEOMETpUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha KOOPAUHATHOU
IIJIOCKOCTH;

CBOOOJIHO  OMEpUPOBaTh  MOHATHUSMHU: TpapUKH  TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKUMU JJI1 MOJICTUPOBAHMS W MCCIEIOBAHMUS PEaTbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl HCCIE0OBaHUS (DYHKIIUU HA MOHOTOHHOCTb U
DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAaMMEHbIIee 3HAUEHUS] (DYHKIIMM HEMPEpHIBHOM Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUIA HAXOXACHUS HAWJIy4YIIEerO pELICHHS B
IIPUKIIAJIHBIX, B TOM YUCJIE€ COUMAIBHO-DKOHOMUYECKHX, 3aJa4ax, 1Sl ONPEACICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi Win rpadukoMm;



cBOOOJHO ONEpUpOBaTh MOHATHSIMH: TEPBOOOpa3Hasi, OINpeaAeaEHHBIN
UHTETpaJl, HAXOJUTh IEPBOOOPA3HBIC JIIEMEHTApHBIX (YHKUUNA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEACTaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHUN Ha MpUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

peliath MPUKIAIHBIE 3a/ladyd, B TOM YHCIE COIUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne' HaumenoBanme

KoanyecTBo yacoB

I | Pa3IesioB U TeM B KonTpoabubie IIpoBepounbie DaexkTpoHHbie (HUPOBHIE)
/ nporpaMmMmabl cero paﬁDTbI paﬁOTb] 06pa30BaTeJ'[]>H]>Ie pecypcChl
n
MHokecTBO
ENUCTBUTEIBLHBIX
yycesl. MHOTOWICHEL.
p https://lesson.academy-
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1 H 24 2 4 content.myschool.edu.ru/cat
YpaBHEHUS U
alog
HEpPaBEHCTBA.
CucreMsl JIMHENHBIX
YpaBHEHUU
OyHKIMH U TPpadUKH. https://lesson.academy-
2 CrenenHast GyHKIIHS C 12 1 2 content.myschool.edu.ru/cat
LIEJIBIM ITOKa3aTelIeM alog
ApudmeTnyeckuii
pud . https://lesson.academy-
KOPEHb N-0if CTENEHHU.
3 p 15 1 3 content.myschool.edu.ru/cat
HppannonaibHbie
alog
ypaBHEHUS
TlokazarensHas
o https://lesson.academy-
KIIUS.
4 YHII 10 1 3 content.myschool.edu.ru/cat
IToka3aTennHEIE
alog
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o pug https://lesson.academy-
KITHSL.
5 YHIER 18 1 4 content.myschool.edu.ru/cat
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Tpuronomerpuieckne https://lesson.academy-
6 BBIPAYKECHUS U 22 1 4 content.myschool.edu.ru/cat
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https://lesson.academy-
IlocienoBaTenbHOCTH
7 10 1 3 content.myschool.edu.ru/cat
U MIPOTPECCUU
alog
HenpepsiBHble https://lesson.academy-
8 GyHKIHU. 20 1 4 content.myschool.edu.ru/cat
[IpousBoaHas alog
IloBTOpEHME
6506 p ’ https://lesson.academy-
00001IeHne
9 III ’ 5 1 1 content.myschool.edu.ru/cat
cUCcTEMaTH3alUs
. alog
3HAHUH
OBIHIEE KOJIMYECTBO https://lesson.academy-
m 136 10 28
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I[TPOTPAMME

11 KJIACC
Ne KoJnyecTso yacos
HaumeHoBaHue pa3jaesioB DyeKTpoHHBIE (LM (PpPOBBIE)
Kontpoasusie IIpoBepouHbie
1 TeM MPOrpamMMbl Bcero o0pa3zoBaTejbHbIE PeCypChl
paboThI padoThbI
n
Uccnenosanue https://lesson.academy-
(GYHKIUH C TOMOIIBIO 22 2 3 content.myschool.edu.ru/cat
MPOU3BOIHOMN alog
https://lesson.academy-
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12 1 1 content.myschool.edu.ru/cat
HUHTETpal
alog
I'paduku
TPUTOHOMETPHUYECKUX https://lesson.academy-
GyHKIHH. 14 1 2 content.myschool.edu.ru/cat
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HEpPaBEHCTBA
HppanmoHanbHbIe,
bp https://lesson.academy-
MOKa3aTeJIbHbIE U
24 1 4 content.myschool.edu.ru/cat
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alog
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https://lesson.academy-
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alog
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ppatt 12 1 2 content.myschool.edu.ru/cat
MOKa3aTeILHLIX U
alog
JoTapu(PMUIECKUX
YpaBHEHUI
3 https://lesson.academy-
ajgadu c
a 16 1 3 content.myschool.edu.ru/cat
rapaMeTpamu
alog
IloBTOpEHME
6506 p ’ https://lesson.academy-
00001IeHne
III ’ 16 1 3 content.myschool.edu.ru/cat
cUCTEMAaTH3aIHsA
. alog
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OBIIEE KOJIMYECTBO 136 10 20 https://lesson.academy-
YJACOBIIO content.myschool.edu.ru/catal




I[TPOTPAMME og

ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne Tema ypoka Koua-Bo
n/n 4acoB

MHOXk€eCTBO, OIlepaluy HaJl MHOKECTBAMH U UX CBOWCTBA 1
Huarpammbl Diinepa-Benna 1

3 IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara Juisl peleHus 3aaa4 1

4 Panmonansuelie unciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, |
OeCKOHEUHbIe IEPUOIUYECKUE IPOOH

5 Panmonanbubie ynciaa. OOBIKHOBEHHBIC U JIECITHYHBIE TPOOH, TIPOLICHTHI, 1
OceckoHeuHBIC IepuoaAnueckue aApoodu. [IpoBepounas padora
ITpumenenue apoOei u MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124 1
[Ipumenenue nqpobeit 1 NPOLEHTOB JUIsl pelIeHNs IPUKIAIHBIX 3a7a4 1
JeiicTBaTenbHbIE Ynciia. PanlnoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1

9 Apudmerndeckue onepanum ¢ AeUCTBUTEIbHBIMU yncaamu. [IpoBepounas |
pabora.

10 Moaynb AEHCTBUTEIBHOIO YMCIIA U €M0 CBOMCTBA 1

1 [TpuGnnxEHHBIE BEIYUCIIECHUS, TPABUIIA OKPYTICHUS, IPUKUIKA U OLIEHKa |
pe3yJpTaTa BBIYUCICHUN

12 BxoaHasi kKOHTpoJIbLHAsA padoTa. 1

13 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PALMOHAIBHBIX YPABHEHUH U |
HEPaBEHCTB

14 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PALMOHAIBHBIX YPABHEHUH U |
HEPABEHCTB

15 MHoOrouseHsl 0T OJTHON NepeMEeHHOU. JleneHrie MHOro4JieHa Ha MHOTOWIEH ¢ 1
ocratkoM. Teopema besy

16 MHorouiensl ¢ nenbiMu koddpdurnmrentamu. Teopema Buera [IpoBepounas |
pabora.

17 Peuienne cucreM IMHENHBIX YPAaBHEHUN 1

18 Pemenne cucreM TMHENHBIX YpaBHEHUN 1

19 Matpuna cucTemsl IMHEWHBIX ypaBHEHUH. ONpeaenuTesb MaTpULIbl 2X2, €To |
FEOMETPUUYECKHUN CMBICIT ¥ CBOWCTBA; BEIUNCIIEHUE €r0 3HAYCHUS

20 Onpenenuresb MaTPUIBI 2X2, €r0 TEOMETPUYECKHI CMBICT U CBOMCTBA; 1
BbIUKCIIEHHE ero 3HaueHus. [Ipoepounas padbora

21 [IpuMeHeHue onpenenuTens A peleHUs. CUCTEMBbI JINHEWHBIX YPaBHEHUU 1

22 Pelienne npukiIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHMHBIX YpaBHEHUI 1

23 Pelienne npukiIagHbIX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHMHBIX YpaBHEHUN 1




KonTpoabHas padora: "PaunonajbHble ypaBHEHHUS] U HEPABEHCTBA.

24 CucremMbl JIUHEHHBIX YPaBHeHU'" !

)5 OynK1MSs, criocoobl 3ananus GyHkuu. B3anMHo oOpaTHbIie GyHKINH. |
Komnosunus ¢pyHkuumit

26 I'padux hynkmmu. DnemMeHTapHbIe TpeoOpa3zoBaHus rpaduKoB QPyHKITUH 1

7 OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHni pyakmu. Hynu ¢pyHkumu. |
[TpomekyTKH 3HaK IOCTOSIHCTBA

)3 UYérnsie  HeuéTHBIe pyHKuuu. [lepuoanueckue pynkuuu. [Ipomexyrku |
MOHOTOHHOCTH ()YHKIIHH

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblIee 3HaueHue |
¢bynkuuu Ha npomexytke. [IpoBepounas padota

30 Jluneitnasi, kBagpaTHuHas U ApoOHO-IMHENHAs PYHKIIMU 1

31 DNeMEHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE IpaUKOB STUX (PYHKIUN 1

1 DNIEMEHTapHOE UCCIICIOBAaHUE U TOCTPOCHHE TPa(UKOB ITUX (DYHKITUH. 1
[TpoBepouHas pabota

33 Crenens ¢ 1ensiM nokasareneMm. bunom Herotona 1

34 Crenens ¢ nensIM nokaszarenem. buanom Herotona 1

35 Crenennast GyHKIMS C HATYPaAJIbHBIM U 1IEJIBIM MOKa3aTesneM. E€ cBoiicTBa u |
rpaduk

36 KonTpoubnas padora: "Crenennas pynkuusi. E€ cBoiictBa n rpagux" 1

37 ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBa 1

38 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOICTBa 1

39 [Ipeo6pa3oBanust YUCIOBBIX BBIPAXKEHHM, COIEPIKALINX CTENIEHH U KOPHU 1

40 [TpeoOpa3oBaHuUs YMCIIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTENCHU U KOPHH 1

Al [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COIEPKAILNX CTENIEHN U KOPHH. |
[TpoBepouHas pabota

4 UppanmonansHblie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS 1
UppalMOHATIbHBIX YPAaBHEHHM

13 Wppannonansubie ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS |
UppalMOHATILHBIX YPaBHEHUN

m UppanmonansHblie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS |
UppalMoHaIbHBIX ypaBHeHUH. [IpoBepounas pabora

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHUIN 1

46 PaBHOCUIIBHBIE TTEPEXO0/Ibl B PEIIEHUN UPPALIMOHAIBHBIX YpaBHEHUH 1

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHUIN 1

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN UPPALIMOHAIBHBIX YPaBHEHU. |
[IpoBepounas pabota

49 CgoiicTBa 1 rpaduK KOPHS N-0¥ CTENEHU KaK (yHKIIUA OOpAaTHON CTEIIEHU C |

HaTypaJbHBIM II0Ka3aTelIeM




CgoiicTBa u rpaduK KOPHS N-0¥ CTENEHU KaK GYHKIIUU OOPAaTHON CTEIIEHU C

50 HaTypaJbHbIM [10Ka3aTelleM !

51 KonTposbHas padora: "CpolicTBa u rpaguK KOpPHS N-0if CTeNeHH. |
HppanuonajbHbie ypaBHeHus'"'

52 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTelIeM U €€ CBOMCTBA 1

53 Crenens ¢ pallMOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1

54 CreneHs ¢ pallMOHATIBHBIM IMOKa3aTeseM U e€ cBoicTBa. [IpoBepounas padbora 1

55 [Noka3zatenpHast GpyHKIM, €€ cBOiicTBa U rpaduk 1

56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YpaBHEHUH 1

57 Hcnonb3oBanue rpaduka GyHKIMU A7 perieHus ypasHeHuil. [IpoBepounas |
paborTa.

53 [Toxa3zatenbHble ypaBHEeHUsI. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX |
ypaBHEHHIA

59 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEILIEHUS T0KA3aTEIbHBIX |
ypaBHEHUH

60 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX |
ypaBHEHUH

61 KonTposbnas padora: "llokaszareabHas pynkuus. [lokasarenbHble |
ypaBHeHus"

62 Jlorapudm umncna. CoiicTBa jgorapudpma 1

63 Jlorapudm yucna. CoiicTBa iorapugpma 1

64 Jlorapudm umncna. CpoiicTBa jgorapudpma 1

65 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

66 Jlecatuunble U HaTypasbHble Jorapudmsl. [IpoBepounas padora 1

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1

68 [IpeobpazoBanue BeIpaKEHUM, COAEPKAIINX JTOTAPUDMBI 1

60 [IpeobpazoBanue BeIpaXeHU, coaepkanux Jorapudmel. [Ipoepounas |
pabora

70 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpauK 1

71 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpapuK 1

72 Hcnonp3oBanue rpaduka GyHKIUHU A peLICHUS] YpaBHEHHM 1

7 Hcnonp3oBanue rpaduka GyHKIMK 115 perienus ypaBHeHuil. [IpoBepounas |
pabora

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METOABI PEIICHUS |
JorapupMHUECKUX ypaBHEHUI

75 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI PEIIEHUS |
JOrapu(pMHUUECKUX ypaBHEHUIN

76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS 1

JorapupMHUECKUX ypaBHEHUI




77 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH JIOTApU(PMUIESCKUX YPAaBHCHUIMA 1
78 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapU(PMUUECKUX YPAaBHECHUN 1
79 KonTpoasnas padora: "Jlorapudpmuueckasi GpyHkius. |
Jlorapudpmuyeckne ypaBHeHus"
80 CuHyC, KOCUHYC, TAHI'€HC U KOTAHT€HC YMCIIOBOTO apryMEHTa 1
81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC YHCIIOBOI'O apryMEHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apI'yMEHTa 1
23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCJIOBOro aprymenra. [Iposepounas |
pabora
84 Tpuronomerpuyeckas OKpyKHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX |
(YHKLUI YUCIOBOrO apryMeHTa
25 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX 1
(GyHKIMI YHUCIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
89 OcHoBHBIE TpUTOHOMETpUUecKne Gpopmysl. [IpoBepounas padora 1
90 [Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
92 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUN 1
93 [TpeoOpa3oBanue TpUroHOMeTpHUYECKUX BblpaskeHuil. [IpoBepounas pabora 1
94 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1
96 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1
97 Pemenune tpuronomerpudeckux ypaBHeHui. [lpoBepounas padora 1
98 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1
99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
100 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1
101 KonTposbHnas padora: "TpuronomMmerpuieckue BbIpaKeHUs H |
TPUIOHOMETpHYECKHE YPaBHeHus "
102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUs TIOCIE0BaTEIbHOCTEH. MeTox |
MaTEMaTUYECKON UHIYKIIUU
103 MOoOHOTOHHBIE ¥ OTpaHUYEHHBIE MocieaoBareabHoCcT!. McTopus ananusa 1
0OECKOHEYHO MaJIbIX
104 Apudmernueckast mporpeccus 1
105 ['eomeTpuyeckas nmporpeccus 1
106 Beckoneuno yOsIBaromas reoMmeTpuieckas nporpeccusi. [lposepounas padota 1
107 CyMMa GecKOHEUHO yOBIBaIOIIEH T€OMETPUUYECKON MTPOTPECCUH 1




JIuHEHbIN U SKCHOHEHIUANIbHBIN pocT. Yucio e. @opmyiia CIOKHBIX

108 1
IPOLICHTOB
109 JInHEeNHbIN U SKCIIOHEHIMAIBHBINA pocT. Yncio e. opmyia CIOKHBIX |
IIPOLIEHTOB
110 Mcnonb30BaHue Nporpeccu i pelIeHus peabHbIX 3a/1a4 IPUKIJIAJHOIO |
Xapakrepa
111 Konrposbnas padora: "IlocsienoBaTessbHOCTH U Mporpeccuu’ 1
112 HenpepriBHbIe QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKoB PyHKIIUH 1
114 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
115 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl PELLIEHUS HEPABEHCTB 1
117 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
118 Metoxa nHTEpBaIOB JJIs pelieHus HepaBeHCTB. [IpoBepounas pabora 1
119 [IpumeHeHue CBOMCTB HEMIPEPHIBHBIX (DYHKIUH JIJIs pEIICHUS 3a/1a4 1
120 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIWH ISl pEIICHHS 3a/1a4 1
121 [lepBast u BTOpas pou3BOIHbIE (PYHKINU 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenue, pusnueckuil cMpica npousBoaHoil. [IpoBepounas pabota 1
124 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1
126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 1
127 [IpousBonHble 3nemMeHTapHbIX pyHKIMid. [IpoBepounas pabora 1
128 [Tpou3BoiHas CyMMBI, TPOU3BECHUS, YACTHOI'O U KOMIIO3UIIUH (DYHKIIHI 1
129 [IpousBoHas CyMMbl, TPOU3BEACHHUS, YACTHOI'O U KOMIO3ULIMH (DYHKIIUN 1
130 [IpousBoaHast CyMMBl, IPOU3BEICHHS, YACTHOIO M KOMIIO3UIIUU (YHKIUH 1
131 Konrtpoubnas padora: "Ilpounzsognasn' 1
132 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHUs " 1
133 [ToBTOpenue, 0600IIEHNE, CCTeMaTH3anusl 3HaHu: "OyHKIn" 1
134 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allls 3HAHUMN. 1
135 HroroBasi kKoHTpoJIbHasI padoTa 1
136 [ToBTOpEeHue, 06001IeHNE, cCCTeMaTH3alusl 3HAHUI 1

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

136




11 KIIACC

Ne Koa-Bo
Tema ypoka
n/n 4acoB

| IIpuMeHeHre NpPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI

) [TpumMeHeHne NpoN3BOTHON K UCCIETOBAaHHUIO (DYHKIIHIT HA MOHOTOHHOCTD H |
SKCTPEMYMBI

3 IIpumMeHeHne TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U |
SKCTPEMYMBI

4 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh U |
IKCTPEMYMBI

5 [TpumeHeHre TpON3BOTHON K UCCIIETOBAHHIO (DYHKIIHIT HA MOHOTOHHOCTD H |
KCTPEMYMBI

6 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTD U |
skcTpemyMel. [IpoBepounas pabota

7 Haxoxxaenre HarnOobIIero 1 HAMMEHbIIET0 3HAYeHNs HENPEPbIBHOMN |
(GyHKIHU Ha OTpe3Ke

2 Haxoxnaenne HaubobII1ero 1 HaUMEHbILIEr0 3HAYEHUsI HETIPEPHIBHOM |
(GyHKIIMM Ha OTpe3Ke

9 Haxoxxaenre HauOobIIero 1 HAMMEHbIIET0 3HAYeHUs HeNPEPhIBHOMN |
(GyHKIIMN Ha OTpe3Ke

10 HaxoxxaeHre HauOobIIero 1 HAMMEHbIIET0 3HAYeHNs HEMPEPhIBHOMN |
(GyHKIINN Ha OTpe3Ke

1 Haxoxnaenne HaubobIIero 1 HaUMEHbILIEr0 3HAYEHUSI HETIPEPHIBHOM |
(GyHKIIMM Ha OTpe3Ke

12 Bxoanasi KOHTpo/IbHAsA padoTa 1

13 [IprmeHneHne Mpor3BOIHON JUIsl HAXOXKACHHSI HAWTYUILIEro PeleHus B 1
MIPUKJIAIHBIX 3a7a49ax

14 [IprmeHneHne Mporu3BOIHON I HAXOXKACHUS HAWTYUILEero pemeHus B 1
MPUKJIAHBIX 3a7ja4ax

s IIpumeHeHne MpON3BOHON I ONPEEIIEHUSI CKOPOCTH U YCKOPEHUS |
nporiecca, 3alaHHOro GOpMYIIoil UK rpadpukom

16 [IpumeHneHne mponu3BOIHON I ONPEEIIEHUS CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3alaHHoro ¢popmynoit uinm rpagpukom. [IpoBepounas padbora

17 Komnoszunus ¢pyHkimit 1




18 Komnozumus GyHkiumit 1

19 Kommnosumus ¢pyHkmmii 1

20 I'eomerpuueckue 0Opa3pl ypaBHEHUI Ha KOOPAMHATHON TIOCKOCTH 1

21 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha KOOPIUHATHOMN MJIOCKOCTH 1

2 KonTtpouabsnas padora: "HccienoBanne GyHKIUMA ¢ IOMOIIBIO 1
Npou3BoAHOM"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBoobOpazubie anemeHTapHbIX GyHKIui. [IpaBuia HaxoxkaeHUS |
epBOOOPa3HBIX

)5 [TepBooOpasubie aeMeHTapHbIX QyHKIMA. [IpaBuia HaxoXaeHUS 1
1epBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbIC HHTErpajia 1

27 Brerancnenue onpenenéaroro naTerpaia no gopmyne Herotona-Jleibnuma 1

73 Brruncnenue onpenenénnoro uaterpana no popmyne Herotona-JleiOnuna. |
[IpoBepounas pabota

29 [Ipumenenue nHTErpana g HaX0XKACHUS IIoIaIel TUIOCKUX GUTyp 1

30 [TpumeneHne HHTETpaNIA I HAXOXKIACHUS 00bEMOB T€OMETPUICCKUX TEI 1

31 [Ipumeps! pemienuit AuddepeHnrnalIbHbIX YpaBHEHHMA 1

32 [Tpumeps! pemenuii qudpepeHnaaTbHbIX YpaBHEHHN 1

13 MatemaTnueckoe MOJEIUPOBAHKUE PEATbHBIX MTPOIECCOB C TOMOIIIBIO |
muddepeHranbHbIX ypaBHEHUH

34 KounrtpoJabnas patdora: "[lepBooOpa3nasi u unrerpai’ 1

35 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu 1

36 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U IpapuKu 1

37 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U rpadguku. [IpoBepounas |
pabora

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHHUH C TTIOMOIITBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO |
TPUTOHOMETpHUECKON OkpykHOCTH. [IpoBepounas padora

44 Pemienue TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Pemienue TpuroHOMETPUUECKUX HEPABEHCTB 1

46 Pemienne TpuroHoMeTpUYECKNX HEPABEHCTB 1




47 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1

43 KonTpoabHnas padora: "I'paduku TpuronoMmerpudeckux QyHKIUii. |
Tpuronomerpuyeckue HepaBeHcTna'

49 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1

50 OcHOBHBIE METObI PELICHUS TOKA3aTEIbHBIX HEPABCHCTB 1

51 OcCHOBHBIE METO/bI PEILIEHUS IOKA3aTEIIbHBIX HEPABEHCTB 1

57 OcHoOBHbIE METOBI PELICHUS TTOKa3aTeNIbHBIX HepaBeHCTB. [IpoBepounas 1
pabora

53 OcHOBHbBIE METOBI PELICHUS JIOrapu(PMUIECKUX HEPABEHCTB 1

54 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

55 OcHOBHBIE METOBI PELICHUS JOrapu(PMUIECKUX HEPABCHCTB 1

56 OcHoBHbIE METOBI pELIEHUS JIorapupMuieckux HepaBeHCTB. [IpoBepouHnas |
pabora

57 OcHOBHBIE METObI PELICHUS UPPAIIOHATIHLHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PELIECHUS UPPALIMOHAIBHBIX HEPABEHCTB 1

60 OcHOBHBIE METOBI PELICHUSI UPPAIOHATIBHBIX HEpaBeHCTB. [IpoBepounas |
pabora

61 I'paduueckue METOIBI PEICHNUS UPPAIIMOHATBHBIX YPaBHEHHUN 1

62 I'padmyeckue MeToAbl pelieHUs] UpPaAMOHATbHBIX YpaBHEHUN 1

63 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX YpaBHEHUI 1

64 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX HEPAaBEHCTB 1

65 I'padrueckue MeToabl pereHus JIorapupMUIECKIX ypaBHEHUN 1

66 I'paduueckue MeTo bl pelieHHs JOrapuPpMUUECKIX HEPABEHCTB 1

67 I'padrueckue metoas! peneHus JorapupMUIecKux HEPaBeHCTB. |
ITpoBepounas pabota

68 I'padrueckue MeToabl peleHus MoKa3aTeNbHbIX U JIOTapU(PMUIECKUX |
ypaBHEHH

69 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U JIOTapu(PMUIECKUX |
ypaBHEHUH

70 I'padmyueckue MeToAbl peneHns MoKa3aTeNbHbIX U JIOTapU(PMUIECKIX 1
HEPaBEHCTB

71 I'padmueckue MeToabl peneHus MoKa3aTeNbHbIX U JIOTapU(PMUIECKIX 1
HEPaBEHCTB

79 KonTtpouabnas padora: "HUppannoHaabHble, IOKa3aTeJbHbIE H |
Jorapugmuyeckne HepaBeHcTBa'"

73 KommnekcHsie uncna. AnreOpanueckas U TpUTOHOMETpUYecKasi GOopMbI 1
3anyucy KOMIUIEKCHOTO YHciia

74 KommiekcHble uncna. Anrebpandeckas 1 TPUTrOHOMETpHUYEcKask (pOpMbI 1




3allMCU KOMIIJICKCHOT'O 4HCJia

75 Apudmerndeckue ornepanuu ¢ KOMILIEKCHBIMHA YUCITaMHU 1

76 Apudmernieckre onepanu ¢ KOMITICKCHBIMHU YHCIIaMH 1

77 N3o0pakeHne KOMIUIEKCHBIX YHUCE Ha KOOPIUHATHOM IMIOCKOCTH 1

73 N300parkeHre KOMIUIEKCHBIX YUCeNl Ha KOOPAWHATHOM MIIOCKOCTH. 1
[TpoBepounas pabota

79 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO Yncia 1

80 ®opmyna Myaspa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOTO Yucia 1

81 [TpuMeHEeHnEe KOMIUICKCHBIX YMCEI JUISl pEIICHUs (PU3HUECKUX U 1
reOMETPUUYECKUX 3a7a4

82 KourpoabHnas padora: "KommniiexkcHble uncja' 1

83 Harypanbnblie u niensie yucia 1

84 HarypanbHble u niensle yucna 1

85 [IpumeHeHne NPU3HAKOB IETMMOCTH LIEJIBIX YU CET 1

86 [IpumeHeHne MpU3HAKOB AETMMOCTH IIENIBIX YHCET 1

87 [Ipumenenue npuszHakoB Aenumocty nensix yucen: HOJl u HOK 1

28 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJl u HOK. 1
[IpoBepounas pabota

89 [IpumeHeHne MpU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU MO0 MOIYITIO 1

90 [IpumeneHrne npru3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1

01 [IpuMeHeHne NpU3HAKOB ASIMMOCTH LEIbIX YHCEI: alropuT™ EBkinaa as |
peuieHus 3a1a4y B UENbIX YHCIIax

92 KonTtpouabHnas padora: "Teopust nejabix yncesn" 1

93 Cucrema 1 COBOKYITHOCTh YpaBHEHHUI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- |
CJIEeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI- |
CJIEeJICTBHS

95 OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U COBOKYITHOCTEH pallMOHATBHBIX |
YpaBHEHUU

96 OCHOBHBIE METO/IbI PEUIEHUS CUCTEM U COBOKYITHOCTEHN MppaliOHAIbHBIX |
ypaBHeHuit. [IpoBepounas pabora

97 OCHOBHBIE METO/IBI PEUIEHUS CHCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX |
ypaBHEHUH

08 OCHOBHBIE METO/JIBI PEUIEHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX 1
ypaBHEHUM

99 OCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH JIOTapu(MUIECKUX |
ypaBHEHUH

100 OCHOBHBIE METOTBI PEIIEHUS CUCTEM U COBOKYITHOCTEH JIOTapru(PMUIECKUX |

ypaBHeHui. [IpoBepounas padora




HpI/IMGHGHI/Ie CHUCTCM K PCHICHUIO MAaTCMAaTUUICCKHUX 3a/lad U 3a1a4 U3

101 pa3nuYHBIX 001aCTeH HAYKH U pealIbHOW KU3HH, MHTEPIPETALIUS 1
IIOJIyYE€HHBIX PE3YyJIbTaTOB
[IpuMeHeHne CUCTeM K pelIeHHIO MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3

102 pa3nuYHBIX 001aCTeH HAYKU U pealIbHOM KU3HHU, MHTEPIpETalus 1
IIOJIyYEHHBIX PE3YyJIbTATOB
[IpumeHeHne HEPaBEHCTB K PEIICHUIO MATEMaTUUYECKHX 3a]a4 U 3a]a4 U3

103 pas3IUYHBIX 00J1acTel HAYKH U PEaIbHOW KU3HH, HHTEPIPETALIS 1
MOJIYYEHHBIX PE3yIbTaTOB

104 KonTtpoabsnas padora: "Cucrembl panoOHaJIbHbBIX, HPPALHOHAJIbHBIX |
MOKA3aTeJbHbIX U JIOTAPU(PMHUYECKUX YPABHEHH "

105 PannonanibHble ypaBHEHUS ¢ TapaMeTpamu 1

106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu 1

107 PannonanbHble cuCTEMBI C TapaMeTpaMu 1

108 WppanmonansHble ypaBHEeHU, HEPaBEHCTBA ¢ mapameTpamu. [IpoBepounas |
paborta

109 WppanmonaibHble CHCTEMBI ¢ TapaMeTpaMu 1

110 [Toka3zaTenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpamMu 1

111 IToka3zaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHHsI, HEPAaBEHCTBA C MapaMeTpaMu 1

113 Jlorapudmuueckue cucteMsl ¢ napamerpamu. Ilposepounas padora 1

114 TpuronomeTpruyeckue ypaBHEHHUs C ITapaMeTpamMu 1

115 TpuronomeTpuuecKkre HEPaBEHCTBA C IIapaMETPaMHU 1

116 TpuronomeTpuyeckre CUCTEMBI ¢ TapaMETPAMHU 1

17 IlocTpoeHue u uccie0BaHNE MaTEMaTUUECKUX MOJENIEH PEATIbHBIX |
CUTYAIIMI C IOMONIBIO YPABHEHUH C TapaMeTpaMu

118 [TocTpoenue u uccieoBaHNe MaTEMaTUUECKUX MOJIEJIEN peaTbHbIX |
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C TapaMeTpaMu

119 [TocTpoenue u uccieoBaHNe MaTEMaTUUECKUX MOJIENIEN peabHbIX |
CUTYyalllil C MOMOIIBIO CUCTEM YPABHEHHI C TapaMeTpaMu

120 KonTtpouabnas padora: '"3agaum ¢ napamerpamu' 1

121 [ToBTOpenue, 0600IIEeHNe, CUCTEMATH3AIMs 3HaHu: "Y paBHEeHUS" 1

122 [ToBTOpeHnue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1

123 [ToBTOpenue, 0600IIeHNe, cCUCTeMaTH3aus 3HaHuii: "Y paBHeHUss. CUCTEMBbI 1
ypaBHenuii". [IpoBepounas pabora

124 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanuii: "HepaBencTsa" 1

125 [ToBTOpenue, 0600IIEeHNe, cCucTeMaTH3anus 3Hanuii: "HepaBencraa" 1

126 [ToBTOpenue, 0600IIEeHNe, cucTemMaTu3anus 3Hanuii: "HepaBencraa" 1

127 IToBTOpenue, 00o0meHne, cuctemaTu3anus 3HaHui: "[IpousBoanas u eé 1




npuMeHeHue"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIIHsl 3HAHUMN:

"IIpousBoaHas U €&

128 | 1
MIpUMEHEHUE

129 [ToBTOpeHue, 0600meHne, cucremaTu3anus 3Hanuii: "[IponsBoaHas u eé 1
npuMeHexnue"

130 [ToBTOpeHme, 06001EeHNe, cucTeMaTH3alus 3Hanui: "MIHTerpan u ero 1
npumenenue" Ilposepounas padbora

131 [ToBTOpEeHME, 0000IIEHNE, CUCTeMaTH3alKs 3HaHul: "OyHKIun" 1

132 [ToBTrOpenue, 0600IeHNE, cUCTEeMaTH3aIMs 3HaHUi: "OyHKIUN" 1

133 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHul: "OyHKIun" 1

134 Hrorosasi kKoHTpoOJIbHaAsI padoTa 1

135 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

136 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3 AUl 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 136
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