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1 .OEJA N 3AJAYU JUCHUIITUHBI

1.1. Heab n3yveHnusi TUCUMILTHHBI

Bocrurath crtocoOHOCTB UCIIOJIB30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCITUILINH B IPO()ECCHOHATBLHOM IeITeIbHOCTH, IPUMEHSITh METO/IbI
MaTEMaTHYECKOT0 aHaJIN3a, TCOPETUICCKOTO U SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B
MPAKTUICCKOMN JACSITCIIBHOCTH

1.2. 3agaum ocBoeHHS JHUCIHHUILIHHBI

JlaTh siCHO€ TIOHMMaHWE HEOOXOJUMOCTH MAaTeMaTHYeCKOro 0oOpa3oBaHUS B
oOIelt MOArOTOBKE MHXKEHEpPA, B TOM YHCJIE BBIPA0OTATh MPEACTABICHUE O POJH H
MECTe MaTeMaTHKA B COBPEMEHHOW IHMBWJIM3AIMA W MUPOBOU KYJIBTYpE.; HAYYUTHh
YMEHUIO JIOTUYECKH MBICIUTh, ONEPUPOBATh C aOCTPaKTHBIMH OOBEKTaMH W OBITh
KOPPEKTHBIM B yIMOTPEOJICHUA MAaTEMaTUIECKUX TMMOHATHA, CAMBOJIOB ISl BRIPAKCHUS
KOJMYECTBEHHBIX W KAaueCTBEHHBIX OTHOIICHWM; JaTh JOCTATOYHYIO OOIIHOCTH
MaTeMaTHYCCKUX MOHSATUM U KOHCTPYKIIUM, 0OCCIIEUMBAIOIIYIO IIMPOKUN CIEKTP HX
MPUMEHUMOCTH, Pa3yMHYK) TOYHOCTh (OPMYJIMPOBOK MaTEMaTHUYECKUX CBOMCTB
M3y4aeMbIX  OOBEKTOB, JIOTMYECKYIO  CTPOrOCTh  HW3JIOKCHHS  MaTeMaTHKH,
OTMPAIOIIYIOCS Ha aJcKBaTHBIN COBPEMEHHBI MaTeMaTHUCCKHUM S3BIK

HayuuTp npuMmeHsATh MaTEeMaTHUECKWU ammapaT aHaJUTHYeCKOW T'€OMETpHH,
JUHEHHOU anreOphl, quddepeHIInaTIbHOr0 U UHTETPATbHOTO HMCUHUCICHUS (PYHKIIUH
OJHOM u HECKOJIBKUX MEePEMEHHBIX, TEOpHH (GYHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO, TCOPHH PSIOB, TCOPUHU AU hepeHITNATBHBIX YPABHCHHM.

2. MECTO UCIMIIJIMHBI B CTPYKTYPE OIIOI

Jucimniomaa «MaTremaTnkay OTHOCHUTCS K JUCHUINIMHAM 0a30BOi 4acTH
omoka bl.

3. HEPEUEHb IIJNIAHUPYEMBIX PE3VYJIbBTATOB OBYYEHMUSA

o AUCHUIIJIMHE

[Ipouecc wm3ywyenust aucuumimHbl «MaTemaTnka»  HampaBieH Ha
dbopMuUpOBaHUE CIEIYIOMNUX KOMIETEHIIUMI:

VYK-1-Cnocoben ocyimecTBisiTh MOUCK ,KPUTUYECKUA aHalu3 M CHUHTE3
uHbOpMallui, NPUMEHATh CHCTEMHBIM MOAXOA  JAJIs PEIICHUs IOCTaBJIEHHBIX
3azay.

OIIK-3- Crnoco0eH TnpUMEHATh COOTBETCTBYIOIIMMA (PU3MKO-MAaTEeMATHYECKUI
anmnapar, METO/Ibl aHaJIN3a U MOJEIMPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
MCCJIEIOBAHUS IPU PEIICHUH MPOPECCUOHATIBHBIX 3a7a4



Komnerenuust

Pe3yabTarbel 00y4eHMsi, XapaKTepHU3YIOIIHE
c(hopMUPOBAHHOCTh KOMIIETEHUMHU

VK-1 YMeeT — aHaIM3MpOBATh 3a7ady, BBIJCTAS €€ 0a30BbIC

3aJlauy, pacCcCMaTpuBaTh PpPa3JIMIHBIC BapPUAHTHL
3aJa4dr, OoCHUBAaA NX JOCTOMHCTBA 1 HCAOCTATKH.

COCTaBJISIFOIIME, HAXOJIUTh W KPUTUYECKHA aHAIU3UPOBATH
nH(popMaIro, HEOOXOMUMYIO IS PEIICHHS MOCTaBICHHOM

pelieHus

BO3MOXXHBIX pGH_ICHI/Iﬁ 3aga4uu

Brnaneer ymeHueM TpaMOTHO, JIOTMYHO, apryMEHTHPOBAHO
dbopMHpoOBaTH COOCTBEHHBIE CYXACHUS U OLICHKU. OTianvaer
dakThl OT MHEHHWH, HHTEpIpeTaluii, OLEHOK H T.1. B
pacCyKJIeHUAX  JAPYTHUX  YYaCTHUKOB  JIESITEIbHOCTH.

.OHpCﬂeJIHCT N OHOCHUBACT IIPAKTHYCCKHUEC IIOCIICACTBUA

OIIK -3 3HAaeT OCHOBHBIE MOHATHUS U METOABI JUHEHHOW anreOpsbl

U aHAJIMTUYECKOM TeoMeTpud, JudPepeHIralIbHOrO0 H
MHTETPAJILHOTO UCYUCIEHUS (DYHKIIMM OJHOM U HECKOJIbKUX
MEPEMEHHBIX, TEOPUH PIAOB, TEOpUU IU(DPepeHIInATbHBIX
ypaBHEHUU U TEOPUHU PYHKINK KOMILIEKCHOTO MEPEMEHHOTO

YMeeT NpuMeHITh MaTeMaTHUECKHUM annapar aHaIMTHYECKON
reOMETpUHU, JIMHEWHON anredphl, auddepeHnrnansHoro |
UHTETPAJIbHOTO ~ MCUUCICHUS  (PYHKIMH
HECKOJIbKMX MEPEMEHHBIX, TEOpUU (PYHKUUN KOMITJIEKCHOTO
NEePEMEHHOr0, TEOPUH PSAAOB, Teopuu AU epeHIrnaIbHbIX
ypaBHEHUH NIPU PEIICHUU MHKEHEPHBIX 3a/1a4

OJTHOU u

Brnaneet uHCcTpyMEeHTapueM pelieHrss MaTeEMaTUUYEeCKUX
3aJlad B CBOEM mpeaMeTHoM obJsactu

4. OPBEM JUCHUIIJIMHBI

O6mass TpyaOoeMKOCTh JUCIUILIMHBI «MareMaThuka» COCTaBIISCT

10 3.e. PacnpeneneHue TPyJAOEMKOCTH JUCIUIUIMHBI 10 BHUJAM 3aHSATHM

Ounas ¢opma o0yueHust

§ Beero CemecTpsl
Buner yueOHOI paboThI
4acoB
1 2 3
AyauTOopHbIe 3aHATHS (BCEro) 162 54 | 54 | 54
B Tom wwucne :




Jlexiu 54 18 18 18
[Ipaktuueckue 3ausatus (I13) 108 36 | 36 | 36
CamocrosiTeibHast padora 126 90 | 18 18
Yacel Ha KOHTpPOJIb 72 - 36 | 36
Bunpl mpoMexyTouHOM aTTeCTALH - n n n n
HK3aMEH, 3a4eT C OICHKOU
OO6mast TpyAO0EMKOCTb
AKaIeMHUYECKUE 4YacChl 360 144 | 108 | 108
3.€. 10 4 3 3
3aounass d¢opma oO0y4yeHus:
y Bcero CemecTpsl
Bunpr yueOGHOM paboThI
4acoB

1 2 3
AyauTOpHBIEC 3aHATHH (BCero) 36 12 12 12
B Tom umcne :
Jlekuun 18 6 6 6
[Ipaktueckue 3anstus (I13) 18 6 6 6
CamocrosiTesibHast pabdora 302 | 128 | 87 87
Yacel Ha KOHTpOJIb 22 4 9 9
Buael npomexxyTouHOM aT"EeCTaI_II/II/I - 4 L 4 4
HK3aMEH, 3a4eT C OIICHKOMU
OO6mass Tpya0EMKOCTh
AKazeMHU4ecKrue 4Yachbl 360 144 | 108 108
3.€. 10 4 3 3




5. COIEP)KAHUE JUCLHUIUIMHBI (MOIY.JIS)

5.1 Copep:xanue

TPYAOEMKOCTH N0 BHJIaM 3aHSTHIA

pasaejoB NUCHUILIMHBI M PpaclnpeacjacHue

Ounass  ¢opma o OyyeHus
HammMmeHoBaHue IIpak Bcero
Ne i/t Conepxanue paszzena Jlekix P CPC
TEMBI 3aH. yac
1 |DnemeHTEI Onpenenurenu 2-ro v 3-ro MOPsIAKa, UX 8 14 50 72

JUHEHHON anreOpbl
1 aHAJIMTHYECKOM
T€OMETPHH.
JIuHeiinbie
ONEepaTOPHI U
KBaJIpaTHYHBIC

(bopMbl

CBOWCTBA U BbIUUCIIEHUE. AlreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL.  MaTpuusl u
nercTBus Hax HUMU. CUCTEMBI IBYX U TPEX
JIMHEUHBIX YPABHEHUH C ABYMsI U TpEMs
HensBecTHbIMU. [IpaBuio Kpamepa.
O060061eHre Ha ciIy4ail n ypaBHEHHIA € n
HeusBecTHbIMU. [loHsTHE 00
OINpeAenuTeNe N-ro nopaaka. MaTpuyHsii
METOJ] PELIEHUS CUCTEM JIMHEWHBIX
ypaBHEHUU U ee pewenus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
JIMHEHHBIX YpaBHEHUN BEeKTOpBI.
CkansipHO€, BEKTOPHOE U CMELIaHHOE
IIPOU3BEJICHUA. Y PAaBHEHHE INIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopMaiu. O01iee ypaBHEHHE
IUIOCKOCTH Y€pe3 TPU 3aJaHHbIE TOUKU,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOsIHUE TOYKH 10 TUIOCKOCTH.
HopmasibHOE ypaBHEHUE IIIOCKOCTH. YTOII
MEeXAy MIIocKkocTsaMuU. IIpsmas B
npoctpancTee. KaHoHMUeckoe n
[apaMeTPUIECKOE YpaBHEHHE MTPSIMOM.
B3anMHOe pacnosnoxeHue npsMon u
IIJIOCKOCTH. Y CIIOBUE NApaAJIEIbHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH. Y CIIOBUE NApaAJIEIbHOCTH U
NEPHEHAUKYJIAPHOCTH NIPSIMOU U IIIIOCKOCTH
[Ipsmas Ha MIIOCKOCTH. Y paBHEHHUE MPSIMOUN
C YIII0BBIM KO3(PUIIMEHTOM, TTPOXOJISIIIEH
yepes JABe TOUKH, B oTpe3kax. HopmanbsHoe
ypaBHEHUE NIpsAMO. PaccTosiHME OT TOUKH
JI0 IPSAMON. YTOMI MEXAY 2-Ms IPSIMBIMHU.
IloHsiTHE O JIMHEWHOM BEKTOPHOM
npoctpancTse R". EBKIMIOBO N-MepHOE
pocTpaHcTBO. [IoHsATHE O NTMHEHHOM
omnepaTope Kak O JJMHEITHOM
npeoOpazoBaHuu IpocTpaHcTBa. [Ipumepsl
JIMHEHHBIX OMEPaTOpPOB M MX MATPHIL B R® i




R’. CobcrBenHbIe BekTOpbl. KBagpaTuunsie
¢dopmsl. [IpuBeneHre kK KAHOHUYECKOMY
Buny. Kanonwmueckue Gpopmbl ypaBHEHHIA
AJUIUTICA, TUTIEPOOITBI, TTapaOOoITHI.
['eomeTpuyeckre cBOMCTBA AJUIMIICA,
runepOosbl, mapadonst . Oo6miee
ypaBHEHHE KPUBOI1 BTOPOTO MOPSIKA.
[TpuBenenue obIIero ypaBHEHUS K
KaHOHM4YECKOMY Buy. [lapasuienbHbii
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepXHOCTH BTOPOTO MOPSIKA.
Kanonnyeckue (hopMbl OCHOBHBIX
ypaBHeHul. McciienoBanne moBepxXHOCTEN
BTOPOTO MOPSAKA METOJAOM CEUCHUN

Beenenue B
MaTeMaTU4eCKUil
aHaJIu3.
Huddepennnm-
aJbH 0€
HCYHCIICHHE
(GyHKIIUU OJHOU
TIEPEMEHHOM.

Heonpenenennsriit
Y ONpeIETICHHBII
HWHTETpall

MHoxecTBa BEIIECTBEHHbBIX YHCET.
UYucnossle nocnenoaTenbHocTh. [Ipenen
YHUCJIOBOM MOCIEN0BATENbHOCTH. BepXHsis u
HWKHSS TpaHu MHOXecTB. CyliecTBOBaHUE
Ipezesia MOHOTOHHON OTPaHUYEHHOMN
I10CJIe10BaTeNbHOCTH. DyHKIIMM OJHON
JIeHCTBUTENbHOM nIepemMeHHoi. O0IacTh
onpezaenenusi. CriocoObl 3aaHus GYHKIIHIMA.
OcHOBHBIE 2JIeMEHTapHbIE (PYHKIIHH
[Tonstue npenena Gyukuuu [lepsoiii u
BTOPOU 3amMeyarenbHble Ipeensl. Yuco e.
HatypanbHblie norapugmsi.
beckoHeuHO Maiible PYHKIIMM U UX CBSI3b C
0ECKOHEYHO OOIBIIUMHU (QYHKIUSMU.
CpaBHeHHE OECKOHEYHO MaJIbIX.
DKBHUBAJICHTHBIE OECKOHEYHO Majibie. Mx
HCII0JIb30BaHUE ITPU BHIYUCIIEHUH MPEIEIIOB
HenpepsiBHocTh pyHKImii. CBoiicTBa
HENPEPBIBHBIX B TOUKE (PYHKIIUH.
HenpepbsIBHOCTB 211eMeHTapHBIX (QYHKITUH.
Touku pa3ppiBa U UX KBaTU(PUKAIIHS.
CaoiicTBa (DyHKIUH, HETIPEPHIBHBIX Ha
oTpeske. Hanbosnpiiee 1 HanMeHbIIee
3HaueHus QyHKIUN 3ajgauu, NpUBOASIINE
K HOHATHIO Tpou3BOoAHOMU. [IoHsTHE O
MIPOU3BOTHON (DYHKIIMK OTHOM
JIEUCTBUTENIHOU NepeMeHHOM. Eé
T€OMETPUUYECKHUI CMBICT U MEXaHUYECKUIN
cMbIci. OCHOBHBIE IpaBUJIa
muddepennrponanus. HermocpencrsenHoe

BBIYHUCJICHUEC ITPONU3BOJHBIX OCHOBHBIX

10

22

40

72




alieMeHTapHbIX QyHKIuW. Tabnuma
npou3BoaHbIX Juddepennunan GpyHkuuu u
€ro CBOMCTBA. ' €OMETpUYECKUN CMBICIT
nepBoro auddepeHuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepennuana. [Ipumenenue nepBoro
nuddepennrana B mpuOIMKEHHBIX
BbluncieHusX. Teopemsl Poss, Jlarpanixa,
Koum. Teopemsr Pois, Jlarpanxa,
Kommu. PackpbiTie HEONpeaeneHHOCTE!.
IIpaBuno Jlonurans. IIpousBoHas
cinoxxnort pynkum. ObpatHas GyHKIUS.
HenpepriBHOCTh 1 1udPepeHInpyeMocThb
obOparnoit pynkiun  [IpousBogHas
HESBHOU (QYHKIMH U QYHKIUH, 33TaHHOI
napamerpuuecku. [loHsTue
norapu(MHUECKON  MPOU3BOTHOM.
®opmyia Telnopa ¢ OCTaTOYHBIM YJIEHOM
( dopma Jlarpamxka). [Ipencrasienue mo
dopmyine Maknopena QyHKuui e,
sinx, cosx, In(x+1), (1+x)" .®opmyna
Teitnopa ¢ octaTouHbIM wieHOM ( hopma
Jlarpanxa). [IpeacraBnenue no ¢popmyre
MaxkiiopeHa (yHKIMHA €, Sinx, cosx,
In(x+1), (I+x)". UccnenoBanue QpyHKIHiA
MOMOIIBIO TIPOU3BOTHBIX. Y CITIOBHS
BO3pacTaHus U yObIBaHUsS QyHKIMHA. Toukn
skcTpemyMma. HeoOxoammoe ycinoBue u
JIOCTaTOYHbIE IPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OO6Imas cxema ucciae10BaHus
(GyHKLIUH ¥ TOCTPOEHHE UX I'PadUKOB.
OTbIcKaHNe HauOOJIBIIETO0 U HAMMEHBILIETO
3HA4YEeHUH HENPEPhIBHOM Ha OTpe3Ke
¢yuknun. UccnenoBanue QyHKIMi Ha
BBIITYKJIOCTh U BOTHYTOCTh KPUBOH
[TepBooOpaznas. Heonpenenenuslii
MHTETpal u ero cpoiicrea. Tabnuma
OCHOBHBIX (hopMyJ. 3aMeHa IEpEMEHHON B
HEOIpeIeIEHHOM HHTerpale.
WHTerpupoBaHue Mo 4acTsM .
WHTerpupoBaHue BoIpaXeHUN,
COJIepKAINX TPUTOHOMETPUIECKHE
¢bynknmu. MHTETpripOBaHNEe HEKOTOPBIX
MppaIMOHATLHBIX BBIPAKEHUH
PasnoxxeHue ApoOHO-palOHAIBHOMN




(byHKIMY HAa TPOCTEUIINE APOOH.
WHTerpupoBanue MpOCTEUIINX IPOOEH.
OrnpeesieHHbIA HHTErPaJl, KaK Mpees
MHTETrpabHbIX cyMM. OCHOBHBIE CBOICTBA
onpezeneHHoro uurerpaia. [IpousBonnas
MHTETpalia o BepXHEMY Mpeeny.
dopmyna Herorona-JIeitOnua.
Brruncnenue onpeaeneHHoro uHTerpana
METOJIOM MHTEIPUPOBAHMUS 110 YACTSIM.
3aMeHa IEPEMEHHOI B OIIPEIETIEHHOM
uHTerpasie. HecoOCTBEHHBIE MHTETpAJIBL: C
OECKOHEYHBIMU IIPEJIENAMHU U OT
HEOIPaHWYEHHOMU MOJIBIHTErPATHHOMN
¢byskun. TeopeMbl cpaBHEHHUS.
AOComI0THAs U YCIOBHASA CXOJUMOCTH ..
['eomeTpryeckue mpuIoKEHUS
OINPEENIEHHBIX UHTETPAJIOB K BBIUMCIICHUIO
IUIOIIAACH TUIOCKUX QUTYp, [UTHH AYT
KPHUBBIX U 00HEMOB Te1. Du3nveckne
IIPWIOKEHUSI OMPEECIEHHOTO
UHTETpaa.

DyHKIMHU
HECKOJIBKUX
MePEMEHHBIX

OOLIKHOBEHHEIE
g depeHmab-
HbIC YPaBHCHUS

@DYHKIMH HECKOJIBKUX NTEPEMEHHBIX.
Ob6nacte onpenenenus. [Ipenen pyHkumu.
HenpepriBHOCTE. YacTHBIE TPOU3BOAHBIE.
JuddepenumpyemMocts GyHKIUH
HECKOJIBKUX NepeMeHHBIX [10HbIM
muddepennuan. MluBapuanTHOCTD (HOPMBI
nosiHoro nuddepennmana. [lpumenenue
nosiHoro nuddepenimana B
NPUOIMKEHHBIX BBIUNCICHUSIX .
IIpou3BoaHas CI0KHON U HEABHOM
¢bynkuuit . KacatenbHast n10CKOCTh U
HOpMaJlb K IIOBEpXHOCTH. YacTHbIE
pou3BOIHBIE AU depeHIInanbl BHICIIUX
nopsakoB. @opmyna Tewopa st
(GYHKIIMH IBYX NTEPEMEHHBIX . DKCTPEMYM
(GYHKIIMN HECKOJIBKUX MEPEMEHHBIX.
HeoOxonumoe 1 10CTaTOYHOE yCIOBHE
JKCTpeMyMa. . Y CJIOBHBIM DKCTPEMYM.
Merton Jlarpanxa. HanGombiee u
HalMEHbIIIee 3HaUeHUs! PYHKIHUI B
3aMKHYTO# 065acTu . OCHOBHBIE TOHATHS
Teopuu AU PepeHInanbHbIX YpaBHEHUH.
HuddepenunansHple ypaBHEHUS IEPBOTO
MOpSAIKA: C Pa3AESIOUIUMUCS

10

18

20

48




NEPEMEHHBIMH, OJTHOPOIHbIC YPAaBHEHHS U
YpaBHEHHMsI, IPUBOASAIINECS K HUM,
JMHEWHBIC YPaBHEHUS, YPABHEHUS
bepHyiiu, ypaBHEHHS B IOJIHBIX
muddepennuanax . usndeckue 3anaqm,
npuBoAsAIe K AuddepeHInaaIbHbIM
ypaBHeHusiM 3aaada Komm. Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH
pemenns 3agaun Ko (hopmynnpoBka).
[TonsTHE 06 OCOOBIX PEIICHUAX
TudepeHIaIbLHOT0 YpaBHEHUS.
Juddepennnanbapie ypaBHEHHS BBICIITIX
nopsiakoB. 3anaun Komm. Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemienus 3agaun Ko (hopmynuposka).
[ToHsATHE OOLIETO U YaCTHOTO PEIICHUH.
YpaBHEHUS, TOMYCKAIOIINE TIOHIKEHHUE
nopsika Jluaeiinsie tuddepeHnuansHbe
YpaBHEHUS BBICIIUX MOPSAAKOB. JIMHEHHbBIE
onHOpoAHbBIE Tu(depeHTnaTbHbIC
YpaBHEHMsI, CBOWCTBA UX PEILICHUI.
JIuneliHo 3aBHCUMBIE U JTMHEHHO
HE3aBUCHMBbIE CUCTEMBbI (DYHKIIHIA.
Onpenenurens Bponckoro.
@dyH1aMEHTaJIbHAsA CUCTEMA PELICHUI
JMHEWHOTO OJTHOPOTHOTO YPABHEHUS U
CTPYKTypa €ro o0IIero penieHusl.
JInHeliHbIe HEOTHOPOIHBIE

g depeHIaIbHble YpaBHEHUS.
CtpykTypa 00111ero pemieHusl.

JInHeHbIE OTHOPOAHBIE

g depeHmaIbHbIe ypaBHEHHS ¢
MOCTOSIHHBIMU K03 punmenramu
JInHeliHbIE HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHHUS C
MOCTOSIHHBIMH KO3 (hULIMEeHTaMHU.
CrtpykTypa obmiero pemeHus. Metox
Jlarpan»a BapHaluy MPOU3BOIBHBIX
NOCTOSIHHBIX. JIMHEHHbIe OJTHOPOAHbIE
g depeHIaIbHble YpaBHEHUS C
NOCTOSIHHBIMHU K03 punimenTamu.
JIvuHeitHbIe HEOAHOPOIHbIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (DULIMEHTaMH C ITPaBoi
YacThIO CIENUATBHOTO BUga.  CHCTEeMBI




OOBIKHOBEHHBIX (P epeHInanbHbIX
ypaBHeHul. HopMallbHbIE CUCTEMBI.
Pemenuss HOpMaJIbHON CHCTEMBI METOIOM
UCKIIIOYCHUS

Yucaosrie,
(byHKIMOHATBHBIE
U CTEIEeHHbIE
pAIBI
Psanapr @ypre.

Yucnossle psiibl. CXOAUMOCTb U CyMMa
psna. HeoOxoaumoe yciioBue cXOAUMOCTH
psna. JlelicTBUs HaJ psaJaMU: YMHOKEHUE
Ha YNCJIO, CJIIOKEHHE U BbIUUTaHUE. Psbl ¢
IIOJIOKUTEIBHBIMU WiieHaMU. [locTaTouHble
npU3HaKK cxoaumoctu Jlanambepa u
Kommu. aTerpanpHblil npu3sHak
CXOJIMMOCTH. 3HaKOIEPEMEHHbIE
psabl. AOCOJIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PSALBL.
Teopema Jletionuna. OneHka octaTka psaa
OynxiuoHanbHele paasl. O01acTh
CXOAMMOCTH  (DYHKIIMOHAJIBHOTO PsJa.
ITonsiTHE O paBHOMEPHOHN CXOJUMOCTH.
[Tpusnak Beliepirpacca. CreneHHble
psanel. Teopema Abensi. UnTepBan u paguyc
CXOJMMOCTH JJISl PSJIOB C
JEHCTBUTEIBHBIMY YICHAMHU.
WuTterpupoBanue u quddepeHupoBanme
creneHHbiX Pspg Telnopa. Teopema o
eIMHCTBEHHOCTHU Pa3oXKeHUs QyHKINU B
CTENEHHOH psia. JlocTaTouHbIE YCIOBHUS
paznoxumoctu pyHkuuu B pan Teitnopa
[Tpumeps! pa3noxkeHUs] HEKOTOPbIX
byHK1Mi B psag Makiopena:

e*,sin x,cos x, shx,chx,In(x+1),(1+ x)“.
[IprMeHeHre CTENEeHHbIX PSAI0B B
NPUOIMKEHHBIX BbIUMCIEHUIX. DopMyIbl
Oitnepa. Psg @ypre. Tpuronomerpuyeckas
cucrema pynkuuid. [lonsrue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHIA.
Koadduunents! psaga @ypoe. Teopema
Hupuxne . Pa3noxenue B pag Pypbe
YETHBIX U HEUETHBIX (DYHKIIMH, 3 JaHHBIX
Ha uHTepBajie (—r,7). PasmoxkeHre B
TpuroHoMerpudeckuii psg @ypse
(byHKIMIA, 3aJTaHHBIX HA uHTEepBane (—/,/) .
Paznoxenue B psang @ypbe QpyHKIHA,
3aganHbiX Ha uHTepBane (0,/) MuTerpan
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Dypere.

Kpatneie u
KPUBOJIMHEWHBIE
WHTETpaJIbl
Bekropuslii aHanu3

3anauu, IPUBOISALINE K IIOHATHUIO IBOMHOTO
uHTerpana. OnpeneneHye u CBONCTBa
JIBOMHOTO MHTErpajia. Beruucinenue
JIBOITHOI'O MHTETpaJia B JEKapTOBBIX
KOOpAuHaTax. TpoHON MHTErpasl U ero
CBoOiicTBa. Briunciienne TpoitHOTO
MHTErpajia B JEKAPTOBBIX KOOPIUHATAX.
3ameHa IepEMEHHBIX B IBOTHOM
UHTErpaie. Beuncienue B MOJISIpHBIX
KoopauHarax I'eomerpudeckue u
¢bu3nUeckre NpUIIOKEHUS IBOMHBIX U
TPOWHBIX UHTETPAJIOB . 3aMEeHa
MIEPEMEHHBIX B TPOITHOM MHTETpaje.
TporiHOM MHTETrpaAT B MIWJIMHIAPUYECKUX U
ceprueckux KOopAUHATax. 3aaayu,
MPUBOIAIINE K KPUBOJIMHEHHBIM
uHTerpanaMm. Onpenenexnue
KPUBOJIMHENHBIX UHTETPAJIOB IIEPBOTO U
BTOPOT'0 TUIIOB, UX CBOWCTBA U BHIYUCIIEHUE
He3aBucuMocCTh KpUBOJIMHEHHOTO
UHTErpaya ot Gopmbl MyTH
uHterpupoBanus. Popmyna ['puna u ee
npuMeHenue CkansipHoe moJe.
[ToBEpXHOCTHU M JINHUU YPOBHSI CKAJIAPHOTO
noJist. [Ipon3BoaHast o HanpaBICHUIO U
IPaJUEHT CKaJIIPHOTO I0JIsl, €r0
KOOpJIMHAaTHOE U MHBApUAHTHOE
onpezaenenue. BekropHoe mnoue.
BekTopHble IMHUN U UX

g depeHIaIbHble YpaBHEHUS.
OnHOCTOPOHHME U JBYCTOPOHHUE
OBEpXHOCTHU. [I0TOK BEKTOPHOTO MO
yepes MoBepXHOCTh. Ero gusnyeckuit
CMBICTI B M1OJIE CKOPOCTEN KUIKOCTH.
[ToBepxHOCTHBIE HHTETPAJIbI IEPBOTO U
BTOPOTO pojia, OCHOBHBIE CBOMCTBA U
Bbiuncienue. . Dopmyna OcTtporpaackoro
-I"aycca. JluBepreHuns BEKTOPHOIO MOJI,
WHBapUaHTHOE OINpeieieHne U (PU3NIEeCKU
CMBbICI. BpluncieHne AMBEpreHIyH.
ConenonansHoe (TpyouaToe) mosue
JInHeliHbIE MHTETPaAIBl B BEKTOPHOM ITOJIE.
Pa6ora cunoBoro nois. Hupkynsauus
BekTopHoro nosst. Teopema Ctokca. Potop
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nosst. PU3NYECKUI CMBICI POTOpA . .
VYciioBUs HE3aBUCUMOCTHU JIMHEUHOTO
UHTErpaia oT (OpMbI MyTH
uHTerpupoBanus. [loreniman nosns,
YCIIOBUS IOTEHUUATBHOCTH. Brruncienue
norenuuana. Oneparop I'aMuibTOHA.
Huddepennmanbapie onepaiui BTOPOTO
Mopsiika B BEKTOpHOM aHaimze. OnepaTop
Jlannaca

DJIEMEHTHI TEOPUH
byHKIIUN
KOMILJIEKCHOTO
IIEPEMEHHOT0 U
OTepaIioHHOe
HCYHCIICHUE.

KomnekcHeple unciia u 1elCcTBUS HaJl HUMU
KommiekcHas minockocts. O61acT 1
KpUBbIE Ha KOMIUIEKCHOW MJIOCKOCTH.
[TonsaTHE QPYHKINH KOMIUIEKCHOTO
nepemeHHoro. IIpenen u HenpepbIBHOCTE.
DnemeHTapHble (YHKIIUU KOMIUIEKCHOTO
nepemenHoro [IponsBoanas GpyHkuus
KOMILJIEKCHOT'O IIEPEMEHHOT0. Y CJIOBUS
Komu-Pumana. AHanutudeckue u
rapMoHuueckue QyHKIuu. CBsA3b MEKIY
aumn. uddepenunpyemocts GpyHKImiA
KOMIUIEKCHOTO IIepeMeHHoro Murerpan ot
(GYHKIIMY KOMILIEKCHOTO TIEPEMEHHOTO.
Teopema Ko [j1s1 IpOCTOTO U CIIOAKHOTO
koHTypa. UnTerpanbuas popmyna Komru.
CreneHHble psi/ibl B KOMIUIEKCHOU (opMme.
Psnsr Teitnopa u Jlopana. Ocobble Touku
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOT0, UX
kiaccudukanus. Beraersl. OCHOBHas
TE€OpeMa O BbIYETaX. BHIYMCICHUE BHIYETOB.
[TprMeHeHrEe BbIUETOB K BBIUMCIICHUIO
unterpanos. Jlemma JXopaana u ee
npumeHenue. IIpeoOpazoBanue Jlamnaca.
OcHoBHBIE TEOpEMBI 00 OpUTHHATIAX U
n3o0paxkeHusx. CBolicTBa npeodpa3zoBaHus
Jlannaca. M3o0paskeHust mpocTelmumx
¢byuknuii. Ceprka pynkumii. Teopema o
CBEpTKE, TeopeMa 3amnas3abiBaHus. MHTerpan
Hroamens. OGpatHbIe TpeoOpa3oBaHMs
Jlanutaca. [IpuMeHeHne BBIYETOB IS
oOpartHoro npeoOpa3oBanus Jlarmaca.
Teopemsb! paznoxkenust. OnepaluoOHHbIN
METOJ peleHus JuQQepeHInanbHbIX
YpaBHEHU U CUCTEM C IOCTOSTHHBIMU
kod(urmentamu. . [Ipumenenmne
ONEepallMOHHOI0 METO/Ia K PEeLICHHIO 3aj1a4
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SJICKTPOTCXHUKH U TCOPUU IJICKTPUICCKUX

LEIIEH.
Hroro 54 | 108 | 126 | 288
3aounas ¢opma o OyueHus:
Ne /i Hauveroanme Conepxxkanue pazzena Jlekn Hpax CPC Beero
TEMBbI 3aH. qac
1 |DnemenTs Onpenenurenu 2-ro v 3-ro MopsiKa, ux 3 3 | 50 56

JMHEWHOU anreOpbl
1 aHAJIMTUYECKOM
T€OMETPHH.
JIuHeiiHbIe
OTIEPATOPHI U
KBaJIpaTUYHBIC

(bopMbl

CBOICTBA M BbIUUCIIEHUE. ANreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL.  MaTpuusl u
nercTBus Hat HUMU. CUCTEMBI IBYX U TPEX
JIMHEMHBIX YPaBHEHUH C IBYMS U TpEeMs
HeussecTHbIMU. [IpaBuiio Kpamepa.
O0600611eHne Ha cilyyail n ypaBHEHUH € n
HeusBecTHbIMU. [loHsTHE 00
OIIpElIEIUTENE N-TO NOopsAaKa. MaTpHU4uHbII
METO/]I PELICHUS] CUCTEM JIMHEWHBIX
ypaBHEHUU U ee pewenus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
JIMHEWHBIX YpaBHEHUN BeKkTopsbl.
CkansspHO€, BEKTOPHOE U CMELIaHHOE
IIPOU3BEJICHNUsA.. Y PaBHEHHUE IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopMmanu. Ob1iee ypaBHEHHE
IIJIOCKOCTH Y€pe3 TPH 3aJJaHHBIE TOUYKH,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOSIHUE TOYKH 10 TUIOCKOCTH.
HopManbHO€e ypaBHEHHUE TIOCKOCTH. YTOI
MeXny mIockocTaMu. Ilpsamas B
npoctpancTee. KaHoHMueckoe n
[apaMeTPUIECKOE YPaBHEHHE MTPSIMOM.
B3anMHOe pacnonoxeHue npsMon u
IJIOCKOCTH. Y CIIOBHE MTAPAJIEIBbHOCTH U
NEePIEeHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH. Y CJIOBHE NApAJUIEIbBHOCTH U
NEPIEHIUKYJIIPHOCTHU NPSAMOU U IIIOCKOCTH
IIpsiMas Ha MIIOCKOCTH. Y paBHEHUE MPSIMOU
C YIJIOBBIM KO3 UIIMEHTOM, POXOIAIIeH
yepes JABe TOUKH, B oTpe3kax. HopmanbsHoe
ypaBHEHUE NIpsAMO. PaccTosiHME OT TOUKH
JI0 IPSAMON. YTOJI MEXAY 2-Ms IPSIMBIMH.
[ToHsiTHE O TMHEHHOM BEKTOPHOM
npoctpanctse R". EBKIHIOBO Nn-MepHOE
npocTpaHcTBo. [loHsATHE O JNMHENHHOM
orepaTope Kak O JMHEHHOM




npeoOpa3oBaHuU NMpocTpaHCcTBa. [Ipumepsr
JIMHEHHBIX OIIEPaTOpPOB U UX MATPULl B Ru
R’. CoberBennbie BekTopsl. KBagpaTHanbie
dbopmel. [IpuBeneHrne kK KAHOHUYECKOMY
Buny. Kanonumueckue Gpopmbl ypaBHEHUM
AJUIHTICA, TUTIEPOOIIBI, TTapaOOoITHI.
['eomeTpuyeckre cBOMCTBA AJUIMIICA,
runepooibl, napadosnsl . Odmee
ypaBHEHHE KPUBOI BTOPOIrO NOPSIKA.
[TpuBenenue o0IIero ypaBHEHUS K
KaHOHM4YECKOMY Buy. [lapasuienbHbiin
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepxHOCTH BTOPOrO MOPSAKA.
Kanonuueckue popmMbl OCHOBHBIX
ypaBHeHuU. McciienoBane noBEpXHOCTEN
BTOPOTO MOPSAJIKA METOAOM CEYEHUN

Beenenue B
MaTeMaTU4YeCKUil
aHaJIu3.
Huddepennnm-
aJbH 0€
HCYHCIICHHE
(GyHKIIUY OJHOU
TIEPEMEHHOM.

Heonpenenennsiit
Y OIIPEIEIIEHHBIN
HWHTETpall

MHokecTBa BEIIECTBEHHBIX YHCEIL.
Yucnossle nocienosarenbHocTH. [Ipenen
YUCJIOBOM TOCIIEOBATENBHOCTH. BepXHsis u
HWKHSS TpaHu MHOecTB. CyliecTBOBaHuE
Ipezesia MOHOTOHHON OTPaHUYEHHOMN
nocyenosarenbHocT. OyHKIMU OHOU
necTBuTeNbHON nepeMeHHoi. O61acTb
onpenenenus. CrnocoObl 3a1aHus GyHKLIUH.
OcCHOBHBIE 3JIeMEHTapHbIe (PYHKIUH
[Tonsitue npenena ¢pynkunu IepBoiii u
BTOPOM 3amedaresbHbIe Ipenensl. Yuco e.
HatypanbHble norapugmsi.
beckoHeyHO Maiible PYHKIIMH U UX CBSI3b C
O0ECKOHEYHO OOIBIIUMHU (QYHKIUSMU.
CpaBHeHue O€CKOHEYHO MaJbIX.
DKBHBaJICHTHBIE OECKOHEUHO Maible. Mx
UCIIOJIb30BAaHUE IIPU BBIYUCIICHUH IIPEIEIIOB
HenpepsiBHocTh pyHKIMiA. CBOIiCTBa
HENPEPBIBHBIX B TOUKE (PYHKIINH.
HenpeprIBHOCTB 351eMeHTapHbBIX QYHKIUH.
Touku pa3pbiBa U UX KBaJU(UKALIHSL.
CaotiicTBa (yHKIUH, HETIPEPHIBHBIX Ha
orpeske. Haubonbiiee n HauMeHbIee
3Ha4YeHus1 GyHKUUN 3amgayuu, NPUBOASIIIE
K IIOHATHIO IIPOU3BOAHOMU. [ToHsATHE O
MIPOU3BOTHOM (DYHKIIMK OTHOM
JIEHCTBUTENILHON nIepeMeHHOoN. Eé
T€OMETPUYECKHUI CMBICT U MEXaHUYECKUI
cMbIci. OCHOBHBIE IpaBUJIa
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muddepentmposanusi. Henocpencreennoe
BBIYUCIICHHE ITPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX GyHkuuid. Tabmwuia
npou3BOAHBIX Juddepennuan GpyHKIuu u
ero cBoiicTBa. ['eoMeTpruyuecKuii CMbICI
nepBoro auddepeHuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepennmana. [Ipumenenne nepBoro
muddepeHimana B mpuOIMKEHHbBIX
BbluncieHusX. Teopemsl Poss, Jlarpanixa,
Koum. Teopemsr Pois, Jlarpanxa,
Kommu. PackpbiTie HEOnpeaeneHHOCTE!.
[IpaBuno Jlonurans. [IpousBoaHas
cnoxHou (pyHkiuu. OOpatHas QyHKIHA.
HenpepriBHOCTS 1 1 hepeHIIpyeMOoCTh
obOparnoit pynkiuu  [IpousBogHas
HEeSIBHOW (YHKUWU U (DYHKIIMHU, 33TaHHON
napamerpuuecku. I[lonsitue
norapu(MHUUECKON  MPOU3BOTHOM.
®opmyia Telnopa ¢ OCTaTOYHBIM YJIEHOM
( popma Jlarpanxa). [IpencraBneHue mo
dopmyine MakinopeHa GyHKIUR e,
sinx, cosx, In(x+1), (1+x)" .®opmyna
Teitnopa ¢ octaToyHbIM wieHOM ( hopma
Jlarpanka). [IpencraBnenue no gpopmyse
Maxksiopena QyHKIHA €', Sinx, cosx,
In(x+1), (I1+x)" . UccnemoBanue GyHKIHIA C
MOMOIIbIO TPOU3BOJHBIX. Y CIIOBUS
BO3pacTaHus U yOsIBaHus QyHKIMHA. Touku
skcTpemyMa. HeoOxoaumoe ycinoBue u
JIOCTaTOYHbIE IPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OO6Imas cxema ucciae10BaHus
(GyHKLIUH ¥ TOCTPOEHHE UX I'PadUKOB.
OTtpIcKaHne HaUOOIBIIETO M HAMMEHBIIIETO
3HAYECHHUM HENPEPBIBHOM HA OTPE3KE
¢byuknun. UccnenoBanue QyHKIMi Ha
BBIITYKJIOCTh U BOTHYTOCTh KPHBOM
[TepBoobOpasnas. HeonpeneneHHbIit
MHTErpal u ero cBoiicrea. Tabmuia
OCHOBHBIX (hopMyJ. 3aMeHa EpEMEHHON B
HEOIpEACIEHHOM UHTETpaJIe.
WHTerpupoBaHue 1o 4acTsm .
WNHTerpupoBanne BeIpaXKeHUH,
coJiepKalliuX TPUTOHOMETPUUYECKHE
¢ynkunu. MHTETpripOBaHNEe HEKOTOPBIX




UPpaIMOHATILHBIX BBIPAXKEHUH
Paznoxenune ApoOHO-pariMOHANIBHON
(GyHKIMY HAa TPOCTEUIINE APOOH.
HNHTerpupoBanue MpoCTEHIINX APOOEH.
OnpeneneHHbIA HHTErpaJl, Kak Mpeaesn
MHTETrpabHbIX cyMM. OCHOBHBIE CBOICTBA
onpezeneHHoro uurerpaia. [IpousBonnas
MHTETrpaja 1Mo BepXHEMY Mpeaemy.
®opmyna Herotona-Jleibuuma.
Beruucnenue onpeieaeHHOro HHTerpaia
METOZOM HMHTETPUPOBAHUS MO YACTSIM.
3aMeHa IEPEMEHHOM B OIIPEIETIEHHOM
uHTerpane. HecoOCTBEHHBIE HHTETPAJIBL: C
OE€CKOHEYHBIMU IPEIeIaMU U OT
HEOTPaHMYEHHOW MOABIHTETPATLHOM
¢byskun. TeopeMbl cpaBHEHHUS.
AOCOIOTHAS U YCIIOBHAS CXOAUMOCTH ..
['eomeTpruecKe MPUIOKEHHS
OTIpENIeIICHHBIX MHTETPAJIOB K BEIYMCICHUIO
IUIOIAACH TUIOCKUX QUTYp, [UTHH AYT
KpPUBBIX U 00beMOB Ten. Dusnueckue
MPUIIOKEHUS OMPEIEICHHOTO
MHTETpaa.

DyHKIMHU
HECKOJIBKUX
MEPEMEHHBIX

OOBIKHOBEHHBIE
muddepeHnmanb-
HBIC YpaBHEHUS

@DYHKIMH HECKOJIBKUX NTEPEMEHHBIX.
Ob6nacte onpenenenus. [Ipenen GpyHkumu.
HenpepriBHOCTE. YacTHBIE TPOU3BOAHBIE.
HuddepenunpyeMocTs GyHKIMIMA
HECKOJIbKMX IepeMeHHbIX [TomHbIi
muddepennman. MluBapuanTHOCTD (HOPMBI
nosiHoro nuddepennuana. [lpumenenue
nojHoro augpdepennuana B
NPUOJINKEHHBIX BBIYUCICHUSX .
IIpousBoaHas CI0KHON U HEABHOM
¢bynkuuit . KacatenbHast n10cKOCTh U
HOpMaJlb K TOBEPXHOCTH. YacTHbIe
MIPOM3BOIHBIE AU(depeHIInatbl BEICIIUX
nopsiakoB. @opmyna Tewnopa st
(GYHKIMH IBYX TEPEMEHHBIX . ODKCTPEMYM
(YHKINU HECKOJIBKHUX MEPEMEHHBIX.
Heo6xonuMoe u 10cTaTOYHOE YCIIOBHUE
JKCTpeMyMa. . Y CJIOBHBIM DKCTPEMYM.
Merton Jlarpanxa. HanGombiee u
HauMeHbIlIee 3HaYeHUs! PYHKIHH B
3aMKHYTOU 00act . OCHOBHBIE TTOHSTHUS
Teopuu AU PepeHInanbHbIX YpaBHEHUH.
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Juddepennnanbabie ypaBHEHHS IEPBOTO
NOpAJKA: C PA3ACIAIOLUMUCS
NEPEMEHHBIMH, OJJTHOPOIHBIC YPAaBHEHHS U
YPaBHEHMsI, IPUBOASIIMECA K HUM,
JMHEWHbIE YPaBHEHUS, YPABHEHUS
bepHyiu, ypaBHEHHS B TIOJIHBIX
muddepennuanax . Dusndeckue 3anayu,
npuBosANIHe K MU hepeHImanTbsHbIM
ypaBHeHussiM 3anava Komm. Teopema
CYILLECTBOBaHMS U €JUHCTBEHHOCTHU
pemenns 3agaun Ko (hopmynnpoBka).
[TonsaTHE 006 OCOOBIX PEIICHUAX
nuddepeHIMaIBPHOTO YpaBHEHHUS.
Juddepenunanbable ypaBHEHHSI BBICILIMX
nopsiakoB. 3agaun Komu. Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemrenus 3anaun Ko (hopmynupoBka).
[TonsiTHEe OOIIETO ¥ YaCTHOTO PEIICHUHN.
VYpaBHEHUsI, JOMYCKAIOLME TOHUKEHHUE
nopsika Jlunelinsie tuddepeHnuansHbe
ypaBHEHMsI BHICIIUX HOPsIKOB. JInHelHbIe
OJIHOpOIHbIE U depeHnaTbHbIe
YpaBHEHMsI, CBOWCTBA UX PEIICHU.
JIuneliHo 3aBUCUMBIE U JTMHEHHO
HE3aBHCHUMbIE CHUCTEMBI (DYHKLIHH.
Omnpenenurens BpoHckoro.
@dyH/1aMEHTaJIbHAsA CUCTEMA PELICHUI
JMHENHOT0 OJTHOPOJHOIO YPaBHEHUS U
CTPYKTYpa €ro oOIIero pemeHms.
JInHeHbIE HEOAHOPOIHBIE

g depeHIaIbHble YpaBHEHUS.
CtpykTypa 00111ero penieHusl.

JInHeHbIE OTHOPOAHBIE
muddepeHIanbHble YpaBHEHHUS C
MOCTOSIHHBIMU KO3 (PULIEHTaMU
JInHeliHbIe HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C
NOCTOSIHHBIMHU K03 punimenTamu.
CrpykTypa obuiero pemeHus. Metoa
Jlarpan»a BapHaluy MPOU3BOJIBHBIX
IIOCTOSIHHBIX. JIMHENHBIE OTHOPOAHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMH KO3 (hULIMEeHTaMHU.
JInHeliHbIE HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C




MOCTOSIHHBIMU K03(purimenTamu ¢ mpaBoi
YaCThIO CleUUaNbHOrO Buja.  Cucremsl
OOBIKHOBEHHBIX (P (epeHInanbHbIX
ypaBHeHU. HopMasnbHbIe CUCTEMBI.
Perienus HopManbHOM CUCTEMbI METOJIOM
UCKITIOUEHMUSI

Ywucnosele,
(GyHKIIMOHATIBHBIE
U CTCIICHHBIC
pAnbl
Psaner @ypee.

Uucnoseie psaapl. CXOAUMOCTH U CyMMa
psna. HeoOxoaumoe yciioBue cXOAMMOCTH
psna. JlelicTBUs HaJ psaJaMU: YMHOKEHUE
Ha 4MCJIO, CJIIOKEHUE U BbIUUTAHKE. Psnibl ¢
ITOJIOKUTENBHBIMY YieHaMU. JlocTaToO4HbIE
npu3HaKku cxoaumoctu Jlanambepa u
Kommu. aTerpanpHblil npu3Hak
CXOJUMOCTH. 3HaKOIIEPEMEHHBIE
psizibl. AGCONIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PSABL.
Teopema Jlerionuna. OnieHka octaTka psaa
®yHKUMOHANbHBIE psAbl. O0aCTh
CXOAMMOCTH  (DYHKIIMOHAIBHOTO PSJIa.
ITonsiTHE O paBHOMEPHON CXOIUMOCTH.
[Tpusnak Beliepimrpacca. CreneHHble
psanel. Teopema AGens. MatepBai u paanyc
CXOOUMOCTH AJIS PSAJIOB C
JEHCTBUTEIBHBIMY YICHAMHU.
WNuTterpupoBanue u quddepeHupoBaHme
creneHHbIX Psan Telnopa. Teopema o
€IMHCTBEHHOCTH Pa3IoXKeHUs QYHKIINH B
CTENEHHOM psa. [locTaTtouHble yCIOBHS
pazioxumoctu pyHKIUU B psan Teitnopa
IIpumepsl pa3noKeHHus: HEKOTOPBIX
¢bynkuuit B psg MakiopeHa:

e*,sin x,cos x, shx,chx,In(x +1),(1+ x)*.
[IprMeHeHre CTEeNEeHHbIX PSAI0B B
NPUOIMKEHHBIX BbIUMCIEHUIX. DopMyibl
Oinepa. Pag @ypee. Tpuronomerpudeckas
cucrema Gpynkuuii. [lonsarue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHHA.
Koadduunents! psaga @ypoe. Teopema
Hupuxne . Paznoxenue B psag Oypbe
YETHBIX U HEYETHBIX (DYHKUNH, 3aJaHHBIX
Ha uHTepBajie (—r,7). PasmoxkeHue B

TpuroHoMerpudeckuii psag Oypoe
(byHKIMIA, 3a1aHHBIX HA nHTEepBaie (—/,/)

Paznoxxenue B psin @ypbe QyHKIHH,
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3aganHbix Ha uHTepBane (0,/) MuTerpan

Dypse.

Kpatneie u
KPUBOJIMHEWHBIE
WHTETpaJIbl
Bekropuslii aHanu3

3ajauu, IPUBOASIINE K TIOHATHIO JIBOMHOTO
uHTerpana. OnpeneneHye u CBONCTBa
JIBOMHOTO MHTEerpana. Beruncienue
JBOMHOTO MHTErpaja B JE€KapTOBBIX
KOoOpAuHaTax. TpoiHON MHTErpasl U ero
CBoiicTBa. Briunciienne TpoitHOTO
WHTErpajia B IEKAPTOBBIX KOOPIUHATAX.
3ameHa NepeMEHHBIX B IBOTHOM
UMHTEerpaje. Beruucienue B MoJaspHbIX
KoopauHarax I'eomerpudeckue u
(du3HYEeCKUEe TPUIIOKEHHUS JBONHBIX U
TPOMHBIX UHTEIPAJIOB . 3aMeHa
MIEPEMEHHBIX B TPOITHOM UHTETpaje.
TporiHOM MHTETpANl B MWIMHIPUUYECKUX U
cheprueckux KOopAUHATax. 3aaayu,
MPUBOSAIINE K KPUBOJIMHEHHBIM
uHTerpanaMm. Onpenenexnue
KPUBOJIMHEHHBIX UHTETPAJIOB NIEPBOTO U
BTOPOTO TUIIOB, UX CBOWCTBA U BHIYHMCIICHHE
HeszaBucuMocTb KpUBOJIMHEWUHOTO
UHTErpasa ot Gopmbl MyTH
uHTerpupoBanusd. @opmyna ['puHa u ee
npuMeHenue CkansipHOe moJe.
[ToBepxHOCTH U JTUHUU YPOBHS CKAISPHOTO
nosist. [Ipon3BoiHasA 110 HAIPaBJICHUIO U
IPaJUEHT CKaJIIPHOTO I0JIsl, €r0
KOOPJMHATHOE U MHBAPUAHTHOE
onpezaenenue. BekropHoe noue.
BekTopHble TMHUM U UX

g depeHIaIbHble ypaBHEHUS.
OIHOCTOPOHHUE U IByCTOPOHHHE
MOBepXHOCTHU. [TOTOK BEKTOpHOTO MO
yepe3 MoBEepXHOCTh. Ero dhmszuueckuit
CMBICTT B M1OJIE CKOPOCTEN KUIKOCTH.
[ToBepXHOCTHBIE HHTETPAIIBI IEPBOTO U
BTOPOTO pojia, OCHOBHBIE CBOMCTBA U
BbIuKciieHue. . @opmyna OcCTporpajackoro
-I"aycca. /luBepreHuus BEKTOPHOTO OIS,
WHBapHAHTHOE OMpeeleHne U PU3NIECKUI
CMbIC]. Bpluncnenue JUBEpreHimm.
ConenonmanbHoe (TpydUuaroe) mojue
JInHeliHbIE MHTETpaAIBl B BEKTOPHOM IIOJIE.
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Pab6ota cunoBoro nomnst. Hupkymsius
BekTopHOro nojs. Teopema Ctokca. Porop
nosst. PU3NYECKUI CMBICI POTOpA . .
VYcnoBus HE3aBUCUMOCTH JIMHEHHOTO
UHTErpaja ot (OopMbI ITyTH
uHTerpupoBanus. [loTennuan momus,
YCJIOBUS MOTEHIIMANBHOCTH. Brruncienue
norexuana. Onepatop ['amunbToHa.
Juddepennmanbapie onepauu BTOPOTo
nopsijika B BEKTOpHOM aHanu3e. Omeparop
Jlannaca

DJIEMEHTHI TEOPUU
byHKIIUN
KOMILJIEKCHOTO
HEPEMEHHOTO0 U
OTepaIioOHHOE
HCYHCIICHUE.

KomnekcHsple unciia u 1elCcTBUS HaJl HUMU
KommuiekcHas minockocts. O61acT 1
KpHUBbIE Ha KOMIUIEKCHOM TJIOCKOCTH.
[TonsiTre GyHKIMN KOMILIEKCHOTO
nepeMmeHHoro. [Ipeaen u HeMPEpHIBHOCTb.
DnemeHTapHble (YHKIIUU KOMIUIEKCHOTO
nepemerHoro [IpousBoanas GyHKIus
KOMIUIEKCHOT'O [IEPEMEHHOT0. Y CIIOBUS
Komu-Pumana. AHanuTudeckue u
rapMoHuueckrue QyHKIuu. CBA3b MEKIY
Humu. J{uddepennupyemocts GyHKIUI
KOMIUIEKCHOTO iepeMeHHoro Murerpan ot
(GYHKIIMN KOMILIEKCHOTO TIEPEMEHHOTO.
Teopema Komm a1 mpocToro u cioxHOro
KoHTypa. MHTerpanbHast popmyna Komm.
CreneHHBbIE PSAIBI B KOMIUIEKCHOM opme.
Psnpr Teitnopa u Jlopana. OcoObie TOUKH
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOT0, UX
kiaccudukanus. Beraersl. OcCHOBHas
TEOpEMa O BBIYETAX. BHIYMCIEHUE BBIYETOB.
ITpMeHeHNEe BBIUETOB K BBIUMCIICHUIO
unterpanos. Jlemma JXopaana u ee
npumeHenue. IIpeoOpazoBanue Jlamnaca.
OcHoBHbIE TEOpEMBI 00 OpUTHHATIAX U
n3zobpaxenusx. CpoicTBa npeodpazoBaHuUs
Jlannaca. M3o0paskeHust mpocTerimumx
¢byuknuii. Ceprka pynkumii. Teopema o
CBEpTKE, TeopeMa 3anasabiBanus. MHTerpan
Hroamens. O6paTHbIe TpeoOpazoBaHUs
Jlanunaca. IIpuMeneHne BBIYETOB IS
oOpartHoro nmpeobOpazoBanus Jlamnaca.
Teopems! paznoxxenus. OneparnOHHbII
MeToJI peteHus nuddepeHuanbHbIX
YpaBHEHUM U CUCTEM C IOCTOSTHHBIMU
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koddurnmentamu. . [Ipumenenue
OTIEPAIMOHHOTO METO/Ia K PEIICHHIO 3a71a4
AIIEKTPOTEXHUKH U TCOPHH IICKTPHUECKUX
LEIEen.

Hroro 18 18 | 302 | 338

5.2. IlepeyeHb JiabopaTopHBLIX PpadoT
He mnpemycMoTpeHO Yy4YeOHBIM IUIAHOM

6. IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B coorBercTBUM € y4eOHBIM IUIAHOM OCBOEHHUE AMCLMILUIMHBI HE IPENLyCMATPUBAET
BBITIOJITHEHUE KYPCOBOTO MpoeKTa (PaboThi).

KoHTposibHble pabOThI NPOBOAATCS IO TEMAM:

[lepBbiit cemectp No 1. «DnemeHTBl JUHEHHOW anreOpsl ¥ AHAIUTUYECKOM
reomerpun»; Neo;2. «lIpenensi, Juddepennupoanne, HeompeneneHHbII U oONpeneneHHbINA
HUHTETpab»

Bropoii cemectp. Ne 1. «/luddepenunanpasie ypaBHeHUs», Noj2. «Psab».

Tperuit cemectp. No;1. «KpatHble uHTerpasibl.  Bekropubiii anHamuzy». No;2.
«Teopus GyHKIMU KOMIUIEKCHOTO IEPEMEHHOI0 U ONEPALMOHHOE UCUHUCITICHUEY.

7. OHEHOYHBIE MATEPHUAJIbI AJIs1 INPOBEJIEHMUSI
IMPOMEXYTOUHOM ATTECTALIMU OBYYAIOLIUXCS IO
JACHUIIIINHE
7.1. Onucanue moKa3aTejled M KpUTepHEeB OIEHUBAHHUS KOMIETEeHIUH Ha

Pa3IMYHBIX 3Tanax ux GopMUPOBAHNS, ONMUCAHHE IIKAJ OIEeHMBAHUS
7.1.1 Dranm Tekywmero KOHTPOJs
Pe3ynbpTaThl TEKYIIET0 KOHTPOJIS 3HAHUM U MEKCECCUOHHOM ~aTTEeCTAallMM OLEHUBAOTCS
0 CIEAYIOLENH CHUCTEME:
«aTTECTOBAH,
«HE aTTECTOBaHY.

Pe3yabTaThl 00y4eHus,
Kommne- XapaKTepu3yolue Kpurepun
P PH3YIOIIL p P ATTeECTOBaH HearTtecToBan
TEHIUS c(hopMHPOBAHHOCTH OLICHUBAHUSA
KOMIICTCHIIMH
VK-1 Ywmeer aHaNmM3UpoBath | PereHre CTaHAApTHBIX Brmonaenne pador | HeBsimonHeHne
3aj1a1y, BbACIS ee GasoBbIe| IpaK TMUECKHX 3a/1a4 B CpOK, paboT B CpoK,
COCTaBILIOIME, HAXOMAUTE 1 MPEAYCMOTPEHHBIH | IPeyCMOTPEHH
KPpUTUYECKU aHAIU3UPOBATH B pa60‘II/IX Llﬁ B pa60‘II/IX
nH(pOpMAIHIO,
IporpaMmax porpaMmax
HEOOXOANMYIO IS PelIeHHUsI
TIOCTaBJICHHOM 3aJa4Hu,
paccMaTpuBaTh pasiIn4HbIC
BapUaHTBI penicHusd
3aJ1a4u, OIICHUBas ux
JJOCTOMHCTBA U HEJOCTATKH.
Buaneer ymennem rpamotHo, | PerneHue MPUKIaTHBIX Brmonaenue pador | HeBsimonnenne
JIOTMHO, - apTyMCHTHPOBAHO | MpaKTMYCKUX  3a1a4 B CPOK, paboT B CPOK,
topmupoBats  cobeTBeHHEIe MPEIyCMOTPEHHBIN | IPEAYCMOTPEHH
CYRACHWL | OLCHKH. B pabounx bIii B pabounx
OtnuyaeT hakThl OT MHEHHUH,
. porpammax rporpammax
UHTEpOpETAllii, OICHOK H
T.A. B PaCCYKIACHUAX APYIrUX
YJaCTHUKOB  JCATCIBHOCTH.
Onpenensier M OLECHUBAET
NPaKTHYCCKUEC IIOCIECACTBUA
BO3MOXXHBIX peme}mﬁ




3a1a9n

OIIK-3 3HacT OCHOBHBIC TOHATHS | AKTHBHAS PaboTa Ha Brmmonaenue pador | HeBsimonnenue
METOLI JIMHEHHON anreOpbl| o e rpyeckix 3aHATHAX B CPOK, paboT B CPOK,
n AHAJIUTHYCCKON o
reoMeTpHH, NPEAYCMOTPEHHBIN | IPETYCMOTPEHH
nudhepeHIHaTLHOTO u B paboumx BIif B pabo9mx
HUHTETPAJIBHOI'O HCYUCIICHUA HporpaMMaX HporpaMMaX
¢byHKIUH OJHOMU u
HECKOJIBKUX NEPEMEHHBIX,

TEOPUH  PAOOB,  TEOPUU

b hepeHIHaIbHbIX

ypaBHEHUI u TEOPUH

(dyHKIHI KOMIIJIEKCHOTO

[IEPEMEHHOTO

Ymeer _ IpuMeHATh [ PerieHne CTaHAapTHBIX Bemonuaenue padot | HeppimonHenue

MATCMATITICCKIL — AMMAPAT (g e rppyeckmX 38089 B CPOK, paboT B CPOK,

AHAJIMTUIECKON TIC€OMETPHH, o

IMHEHHOH anre6ps, OpeaAyCMOTPCHHBIN | HPEAYCMOTPEHH

T hepeHIHaILHOrO u B pa60'mx bl B pa60qnx

HUHTETrPaJIbHOIO0 HUCYUCIICHUA nporpamMmmax nporpamMmax

(dyHKIH OJTHOM H

HECKOJIBKHUX NEPEMEHHBIX,

TEOpHU yHKUMI

KOMIIJICKCHOI'O

TNIEPEMEHHOI0, TCOPUH PAIOB,

Teopuu AU depeHIHATBHBIX

YpaBHEHUH TIpU  PELICHUU

WHXCHCPHBIX 3a/1a4

Braneer unctpymentapuem | PerieHue MPUKIATHBIX Brimonnenue pabor | HeBsinonnenne

PCIICHITT MATCMATHACCKIX | yrhagTiaecKuX 3a1a4 B CPOK, paboT B CPOK,

3ama4 B CBOCH .

NpeAMeTHOH  06aacTH NpEeAYCMOTPEHHBIN | IPEAYCMOTPEHH

B pabouux BIi B pabo4nx

MIporpaMmax MPOrpaMMax

7.1.2. 3Tan MPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUH
Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJIS 3HAHUW OlECHHBAKOTCA B 3,1,2 cemecTpe Iuis

OYHOU  (popMmBbI

4eThipex OaluIbHOW CHCTEME:
«OTIIMIHOY;
«XOPOLIOY;
«YIIOBJIETBOPUTEIHLHO;
«HEYJIOBJIETBOPUTEIBLHO.

ooydsernn u B 3,1,2 cemectpe i 3a04HOW  (HOPMBI

oOydeHuus: 110

PesyabTaThl
Komme- 00y4eHus ,xapaKTepu Kputepun
3yiomue OT1au4yHO Xopowo YaoBi. Heynosa.
TEHUHS | hopmupoannocTs OIleHUBAHMS
KOMIICTCHIIHHU
VK-1 Ymeer Pemenne 3amaun [Iponemonctp | [IpogemoncTpu | 3amauu He
aHalusnposarh CTaHJapPTHBIX pelLIeHbI B UPOBaH pOBaH BEPHBIi peuIeHsI
Sajady, BRUICTAA  CClmpakTHUYECKHUX [IOJIHOM BEPHBIN X0/ | X0 pemeHus B
Gasonrie 3amau obbeMe u pemienyss | GONBIIMHCTBE
COCTaBJISIOIINE,
MOJIyYEHBI BCEX, HO HE 3aJ1aq
HaXO0OUTh u
KpHTIEOKT BEpHbIE nonz/qu
AHAITIHDOBATS OTBETHI BEpHBIN OTBET
HHPOPMALHIO, BO BCEX
HEOOXOTUMYIO ISt 3az1ayax
pelenus
MOCTaBJICHHON 3aJlayu,
paccMaTpuBaTh
pa3HY/I'-IHLIe BapI/IaHTBI
peuicHuss 3aga4u,
OLCHUBAas Hux
JOCTOUHCTBA u
HEJIOCTaTKH.




Braneer ymenneM | Pemenue 3anaun IIponemonctp|IIpogemoncTpu| 3amauu He
TPaMOTHO,  JIOTHYHO, IpyKTaAHbIX 3a4a4 B | PELLEHEI B HpOBaH pOBaH BEpHBIN peLIEHEI
apryMCHTHpOBAHO KOHKPETHOM MOJTHOM BEpHBIN X0/ |X0n pelieHus B
(bopmmposats npeaMeTHol obnacti| oObeme u pelieHus | GONBIIMHCTBE
COOCTBEHHBIE
MIOJIyYEHBI BCEX, HO HE 3a1a4y
CYyKIAE€HUA W OLCHKH. BEDHEIE HOI eH
Omnyaer  (axkTsl 0T p XLI
MHeHHH, OTBETHI BEpHBIN OTBET
HMHTEpIIPETALUHT, BO BCEX
OIEHOK M T.J. B 3agadax
PacCyKIEHUSAX APYrUX
Y4YaCTHUKOB
JACATCIIBHOCTH.
Onpenensier u
OLICHUBACT
TIPaKTUICCKUE
TOCIICACTBUA
BO3MOKHBIX pELICHHH
3aJa4u
OIIK-3 3maer ocroBHEIE| TecT Brinonnenue | Beimonnenue | BoinonHenue B tecre
Eﬁi:;gﬁ ";ﬂre“g;ﬂ‘i TecTa Ha TECTa Ha TecTa Ha menee 70%
0, 0 0
AHATHTHYCCKOI 90- 100% 80- 90% 70- 80% MIPaBUIIbHBIX
T€OMETPHH, OTBCTOB
i bepeHIHanbHOro U
HHTETPaJIbHOTO
HCUHCIICHUS (QYHKIIHI
OJIHOM M HECKOJBbKUX
MEPEMEHHBIX, TEOPUH
pAIOB, TEOpUH
i bepeHIanbHbIX
YpaBHEHUH M TEOpPHHU
dyHKIMI
KOMIIICKCHOT'O
NIEPEMEHHOT0
Ymeer npuMersTh | PerieHue 3anauun IIponemonctp [[IpogemoncTpu | 3agaun He
rﬁ;i;"::mec'(”” CTaHIAPTHBIX PEIIEHB B HpOBaH POBaH BEPHBIN |  pEIIEHEI
AHATHTHICCKO MPaKTUYECKUX MIOJIHOM BEpHBIN X0 |XOJ pelieHus B
reoMeTpuH, TuHeiiHO# |3a1a4 obbeme u pelieHus OOJBIIMHCTBE
anrebpel, MOy YCHBI BCEX, HO HE 3a1a4
AuddeperumatLHoro n BEPHBIE HOJIy4eH
HHTETPAIBHOTO -
HCMHCTEHAS  (yHKIHH OTBETHI BEPHBINA OTBET
OJIHOI " BO BCEX
HECKOJIBKUX 3aJa4dax
TIEPEMEHHBIX, TEOpPHUH
yHKIMIT
KOMILICKCHOT'O
TIEPEMEHHOI0, TEOPHUH
PpAIOB, TEOPHU
nuddepeHnnanbHbIX
YPaBHEHHIH npu
PEIICHNN HHXXCHEPHBIX
3a7a4
Bnaneer Pemenue 3agaun [ponemonctp |IIpogemoncTpu | 3anauyu He
gs;gﬁiemap”m NPUKIAHBIX 33714 B | peLIeHbI B UpOBaH POBaH BEPHBIN |  peleHs
MaTeMaTHIeckix sanaq | KOHKPETHOM MOJTHOM BEPHBINA X0 |XOH peleHus B
B cBoeif npexverHoil |TIPEAMETHOM obmactu| o0BeMe U penieHus OOJIBIIMHCTBE
obmactu MTOJTYYCHBI BCEX, HO HE 3amau
BEpHBIC MOTTy4YeH
OTBETBI BEpHBII OTBET
BO BCEX
3agadax

7.2 IlpuMepHbId mNepeYeHb OLEHOYHBIX CPeACTB (THIOBBIE

KOHTPOJIBHbBIC 3alaHUA

HJIN HUHBbIC MAaTE¢pPHAJIbI, HGOﬁXOI[I/IMLIe AJIA




OLICHKH 3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeATEIHLHOCTH)

7.2.1 IlpuMepHblii mNepedYeHb 3aJaHUH JJS NOATOTOBKH K
TeCTHPOBAHUIO

I cemecTp:
1.

1 1
Marpuna, OﬁpaTHaH K MaTpHLe b= {1 J

S 4

11 -1 1 1/2 -1 1 0
Dy 1) Ol 1) Pl 172/ Do 1> A He cymects
2. _ _
Yroa mexkay BekTopamu & =(1;-2;3) u b =(6; 12; -18)
a) 0%, 6)45° B)90", 1)135% m) 180", e)apyroito
3.

3HadeHHe npegena liI’I%(x —2)sin
x—

a) 1; o) -1, B)0, T)ow,  Id)HECYIIECTRY

4.
IIpu x — 1 BepHoO, yTO

——

x—1 2

a) sinx ~x ; 6)sin{x—D~(x-1); g)sinm~m; r)sin

5.
Ha pwuc. 1. U300paken rpadpux ¢pynxkuuu y=f(x). 3nauenue
f/(1,5) pasHo ...

¥ oA A
2
u.5 L5 ;
Puc.1.
6.
1
PyHkuuA Y = 3 3x y6biBaer Ha

X



a) (3; oo); 6)(0:13: B (- @00, +w), 1) (-
a) HHUT/IE, ) IpyToii OTBET.

7.
Ykakure TOYKHM IKCTPEMyMa HelPepPbIBHOM HA BCEH YHMCJI0BOM

npsMoii pyakmmn  y(x), ecam Y ‘=(x+1) ’ (x—2):

a) x = 2 — TOUKA max, 6) x =2 — TouKa min,
B) X =—1 — TouKa max, r) x =—1 — Touka mirn,
) TOUEK SKCTPEMyMa HET.
8.

Cpelm MEPECUYNCICHHBIX MHTEIPAJIOB YKAKUTE BCE€, KOTOPLIC
BbIYUCIAKOTCAHA C MMOMOIIBbHIO q)OpMyJ'II)I HHTCIrpUpPOBAHMUA 110
qacTHaAM:

a) J.COSBde , 6) Ixcosxdx; B) J.Jmosx2 dx . 1) J'x ot ¢

i) _[xe dx . e) J.x]nxdx oK) ‘[x-""x dx .

9,
dx o
. UHTerpaa j , nocJie MoJAICTAHOBKH X+ 0 = /° npumer
X+Vx+6
2t 2t 2t :
a . O —dt B |, )|
)J.IE-I—I )J.r"'+:—6 )J.rz+r+6 )J.:E
10.
CXO)IHH_[I/IMI/ICH HHTETrpajaMu ABJIAIOTCH
j- dx © dx “lnx dx
a . 0 _[—; B _[—
)lxlnx )lenzx )1 x
II cemecTp:

1.

Nas ¢yaxoun  z=In{x+y’) Bropas uacrHas npomzBoAHAsA

paBHa



— 2y 2y 2x—2y°
a) 715> 0) 2.25 B) INE 5
(x+y7) (x+y7) (x+y°)
2.
Bropoii  guddepenunan  dpyHrmumn z=z(x, ¥) UMeeT

0, m ;

1 2 x

diz=——dx’ + Zdxdy — —dy* "

- ¥ Y y2 Y .Torna z,, paBHa
1 X 2 1 1 =x

) "5 6 B B);; r);; z:)—;—y—z; e) Apyroit

3.
Ycranosure COOTBETCTBHE MEKIY aupdepeHHATBHBIMHA
YPaBHEHHUSIMH MEPBOTr0 MOPAIKA H HX HA3BAHUSAMH

1) ydx + (2\/xy —x)dy = 0; 2) (&% + 3+ 2xX)dx + 2xydy = (

3) ey’ +X)dv+ (x’y— y)dy = 0; 4 (x*+ P)dx—xdy=0,

a) ¢ PasfelIOIIHMHCA TIePEMEHHBIMEL, 0) OMHOPOTHOE,

B) MMHeHOE, T') B OMHBIX AH(pdepeHTH
4.

YacTtHoe pentedue ¢ ¢epeHIHAILHOr0 ypaBHeHus xy' = 1

a) y=1In|x|+C; 6) y=In|x+C|; B) y=1In| x|
) y=x", m y=2n|x|,; e) y=1In|x+
S.

YacTHoe pelleHHe JHHeiiHoro HeodHopoaHoro AHddepeHunas

ypapHeHHs ¥ +4y=10x" +1 clleqyeT HCKATh B BHJIE

a) ¥y =Ax+ B, 6) ¥y =Ax" +Bx+C; B) ¥y =10x+ A4,
) ¥ =4, DY =AY+ B’ +Cx, o) ¥ =dx
6.

YacTHoe pellleHHe JHHeiiHoro HeonHoponHoro audidepeHnnag
ypaBHeHus ¥ — 4y =3c0s2x ciaeayer uckaTh B BH/e

a) ¥ =é&(dcos2x + Bsin2x) ; 0) ¥ =x(4dcos2x + Bsi
B) ¥ =(4dx + B)cos2x + Csin2x ; r) ¥ =Acos2x + Bsin
m) ¥ =({4dx+ B)cos2x + (Cx+ D)sin2x .

7.
O6wee pertende guddepeHualpHoro ypapHeHHs 3 —4



HMeeT BHJ
a) v =C e+ Chxe™ B y=Cie ™+ Cxe™;, B y=C
r) y=Ccos2x+ Cosin2x; @) y=Ce™

8.

HBBECTHO, UTO OIJIA pHOIA Z H, ¢ NOJNOKHUTEJIbHBIMH YJIeHAMH BLIII

n=1

1
10TCH yeaopua Lmuy, =— hm’i u, =1, Toraa yToT pan

H—roo e H—Fm

a) CXOUHUTC, 0) PacXOJUTCA;, B) MOJKET CXOAHTHLCH, A MOKET PACXOIF

9.
H3BecTHO, UTO A5 pAAa > i, BBINOJIHSIOTCH YCIOBHA #, > 0, h_l‘)n Mot
el M—io u
Torga
a) limu, =0, 6) limu, =, B) limu, =

H—io H—i0 H— 0

T) O Tipefene EEH” HHUYETO YTREPAIATH Hellb34.

10.

YKaxxure Bce psabl, ISl HCCIAETOBAHUS CXOAUMOCTH KOTOPBIX MOKHO
NPHUMEHATh NpU3HaK JleHOHHULA:

5n+1 -

o2 9 X 2y p Yy S
ﬂ)zcosmt; e)2(1)2”

III cemecTp:

1.

Ykaxure Bce popMy.Jibl, IPUMEHAKOT JJI51 BBIYUCICHUSA
ILTONIATH IUVIOCKOH (HIYPEI B PAYIHYHBIX CHCTeMAX KOOP,THHAT:

a [[dpde; o [[pdpde; g [[p’sinedpde;
n n n

r) ”cix AN | _U:cy dx dy
D D

Ykaxure Bce ¢GopmyJibl, KOTOpPble NPUMEHSIOT IJI4
BbIYMCJIEHUS 00beMa

a) [[Jap dedz, 5) []Jp dp dpdz .



p) [Jrsin6 dr o de . r) [[[#* sin® dr db dep .
v v

) jﬁdx dy ck ; e) jjjr2 sin O cosp dr dd dop
4 v

3

¥YpapHeHHe cdepbl paTHyCa ¢ € LEHTPOM B HAYATe KOOPIHHAT B Ccde-
pIrIecKoli CHCTeMe KoOPIHHAT (7, ¢ &) HMeeT BHI
a)xz—i-yz—i-zz:az; ﬁ)rz—i-zZ:az; B)r=a; r)r=a2; ,.I[)}"ZSiI

4.

Hanp aB/1eHHe HAHOOKILINETo BO3PACTAHNS MO # =X) 7" B TouKe
A4(1:1; 1) MOXEHO 3A0ATE BEKTOPOM
A3+ 7+2k; O 3+27+k; B i+37+3k;
1) 20+37+2k; m3i+di+k, € i+27+3k.
5.
YKaKuTe Bce TOYKH, B KOTOPBIX HAXOASATCH HCTOYHHKH BEeKTOPHOTO
monmst F =31 +2y7+ xzk
a) Mi(-1,0,1) 0) Ma(-2,0.2) ) M3(-3,0,3) 1) Ms(-5,0,5) x) Ms(0,1,
6.
BekTopHoe mosie F = 2xy { +(x? —2yz) j— »* k aARIseTca

a) coNMeHOHAATEHEIM, 0) MIOTEeHIHATLHEIM,  B) [IOCTOSHHBIM,
I) He HMeeT XapaKTepHbIX oco0eHHOCTeH.
7.
< T .
[pencraButs B aaredopamvecko ¢opme COS(Z + i)
chl shl chl , shl chl , shl
D BT’ 0%~ % P Etr
8.

4z-64
a) 3;4;5, 0)0;4;-8, B) mpaBuUIBHOTO OTBETa HET, T) 1;4;-8.
9.
OnepaTtopHoe ypagHeHHe, NOJYy4YeHHOe Noc/ie IPHMeHeHHA Npeodpa-
20BaHuA Jlannaca K JH(pPepeHIHATBHOMY YPaRHEHH KD x"—x=sn2t

YadbHLIMH YCIOBHAMH x(O) =1, x'(O) =0, umeer BH]

Haiitn mnomocel ¢ynkuuu  f(z) =

) (Pz—l)--’f(p)=p22+4+p; 6) (p? - p) X(p)= p22+4+
2 (p°- p) X(p)- p21+4+ P; r) (p® -1} X(p)= p2~”+4+

10.



CHcTema olepaTOpPHBIX YPaBHeHHH, KOTOpPasA NoJIy4yaeTcd Mocjie npH-
MeHeHHs Npeo0OpazoraHHdA Jlanjgaca k cacreMe AH(¢epeHHAIBHBIX Y[

x =x-12
HHii { r NpH HYJEBBIX HAYaIbHBIX YCaoRHAX x(0)=0, y(0)=0,

y =3x+y
{(l+p)'X(p)2Y(p)=0= ; {(1 p)rX(p)-2rip
D 3x(p)+ 1+ p)- ¥(p)=0 116- p) x(p)+ ¥ip
{X(p)—(2—p)'1’(p)=0, {( —p)-X(p)-2¥(p
B 13x(p)+ (1- p)- ¥(p)=0 X(p)+ (- p) ¥(p

7.2.2 IlpumepHBblil epevyeHb 3aJaHUM VISl PelIeHUs] CTAHIAPTHBIX
3aaa4

I cemecTp

X+ y+z=0,

Cucrema ypagHenmii X 2y+2z=11 yyeer

y+z=3
a) OTHO PelleHNe; ©) mpa pelieHnd;  B) TPU pPelleHUd,
r) GecurcIeHHOe MHOKECTBO pellleHni; 1) HU OTHOTO pellleHN .

2.
. Padora cuabl F(2;3; - 2) npH nepeMemeHHH MATEPHAJIbHOI TOYKH |

BeKTOpa AB W3 N0JI0KeHHST A(1; 25 5) B nonoskenne B(3; 5; 7) p

a)3; 0)4; B) IpaBWIBHOTO OTBETa HET, T)9.

3.
Yraosoii ko3pdpuiment npamoii 3x — 2y — 8 = 0 pagen
a)3/2: 0)2/3; B)2: r)3: m4

4.

Yrobbl NPHBECTH K KAHOHHYeCKOMY BHIY YpaBHeHHe X~ + )

HAYAJI0 KOOPAHHAT CJIeAyeT MePeHecTH B TOTKY

a)(0;2);, ©6)(Z2);  B(@0; 1020
S.

. 1 2 3 4 2n
3nauenne npegena Im{(———+—-—+..—-—)-(mn+1))
n—o 1 Fi Fl Fi ¥i



PaBHO

a)l; 0)—1; B) 0, T) o0, o) 1/2.

6.
Jrc/10 TOUEK Meperu6a GpyHKIHH y = X' + 4x paBHoO

a)0, ©1, B2, 1)3; o) 4.

7.

Cpean nepeuncieHHbIX pyHrumili ykaskure BCE, koropble sIBISIKC
2
cos’ 2x
a)tg 2x 0) ctg 2x B) —tg 2x r)—ctg 2x
o) 2tg2x  e)Zctg2x  w)tg2x+2  3)2—ctg 2x
8.

Cpean nepeuniciieHHbIX HHTerpanos ykaskute BCE, koropbie BbIu

neprooOpazZHbIMH JIs pyHKIHH V =

I0TCSI MeTOAOM «BHeCeHHA Mo 3HAK THd depeHIHATA»:
a) j0053 xdx ; @) jxcosxdx; B) jxcosxz dc . 1) jxe

—

) jxex2 dx ; e) jxlnxdx . K) ji—;xdx

9.
ILromaan 3amrpuxosanHoil ¢uryper  rae ayra AB — 3to rpa-
9

pux pyuxmu y = f{x), Bbrunciasiercs no gopmy.ie

puc. 1

A J

Puc.1



o [Fd . g r[ayia . ) [T

o [Fgwd . g x[F@ygmdr o [T &l

10.
Jauna nqyru AB, xoropasi siBasteTcsi rpadHKOM NapaMeTpHY€CKH 3aJaH-
HOM pyHKIMH ¥ = f(£); x = 2(7), te[t,; L] , Bpruncasercst mo popmy.ie
(puc.1).

o [Fd . ga[eya . g IO

o [Fgwd . g x[ (@ gndr  e [JT &l

II cemecTp

o’u
Oxdyoz
a)ye?, 6) eV +txye”; B) xye”, r)e”; o xe?,
2.
CrannoHapHoii Touxoii pynkunn 7 = x’+xp+y’+3y-+4 apasercs
a) (0; 0); 6)(1;2); B) (1; -2); 02 1) WERD ey
3.

Obuiee pemenne auddepennuaabHoro ypapuenus »' + 4y =0 ume

Jdast pYHKIHH % = Ze™ TPeTbsl YACTHAS MPOH3BOTHASA paBHa

BHJ
ayy= Clezx + ngebc : 6)y= Cle_bc + C’ﬁxe_bc : B)y= C’lek + Cge_k :
T y=Cieos2x + CosinZx, my=Ci+Coe .
4.

Jdasa nnddepeHnHANTLHOrO YpaBHeHHS ¢ NOCTOAHHBIMH KOY(PpPHIHEHTA-

L4 - ’ N
mMa Y + py'+ p,y=2xe" H3BeCTHbHI KOPHH €ro XAPaKTePHCTHUECKOIO YPaBHE

nuAa /iy = 1; k> = 1, Toraa yacTHoe pelieHHe >TOro THGQepeHIHAIBHOIO YPaBH¢
HHA HMeeT BHJ

a) y =Ax+ B, 6) ¥ =(dx+ B)e';  B) ¥ =(dx’ + Bx + O)";

1) ¥ =x{dx + Ble"; 1) ¥ =x(dx + B)e" .

S.

y=y+z,

' MOKHO CBECTH K
z =2y—z

Cucremy nuddepeHnHANbHBIX YPaBHeHHH {



nuddepeHIHATBHOMY YPABHECHHIO

a) y'—y' +2y=0; 6) ¥y —y=0; B) y' —3y=0;
r) y'+2y =0, ﬂ)y”r%:l.
6.

Yramure BCE psaabl, 11 HCCIeJOBAHHA CXOAHMOCTH KOTOPBIX MOKH
NpHMeHATHh NpH3HAK Jasambepa:

2) i(—lﬂ)n 5 Z:oosm’_:c . B iSnJrlj Z( 1) Sin 720L :

2 Z cosnm Z (— 1)2”
7.

YcTaHOBHTE COOTBETCTBHE MeEARTY BHIAMH CXOJHMOCTH H 3HaROIIepe-

MeHHBIMH PSAJaMH.
1) abcouoTHO CXO,[[HTCH; 2) YCJIOBHO CXOAHTCA; 3) PacXOoaHTCH.

8.

. ¥CTAHOBHTE COOTBETCTBHE MERTY (l)yHKHHﬂMH H HX pa3Jio:ReHHAMH B

cTelleHHbI¢ PAABI:
ey 2ecosx; 3)sinx; 4)In(l+x).

2 3 4 2 4 f

X X X X X X X
a)HﬂJFEJFEJFEJ“" 6)1_?+I_§+ ;
X x3 xs xT x2 x3 x4
Yo ——t———+.., DX——t———
o3 57 2 3 4
9.

Ecma f(x) = x* —1, To Ko>(ppuUHEHT a5 pasiosRenns JaHHOH PYHKUHH B
pan Teitnopa i a,(x—1)" paBen
a) 0,25 . 6)3 B)0 1
10.

Pan ®ypbe Auad nepHOAHYECKOr0 NPONO/LKeHHA (PYHKUHH Yy =x/2 ,
2

n cos2x cos3x cosdx
a) ——4cosx ————+ ——————+...);
3 2 3 4
) sin2x sin3x sindx
) sinx— + - +o
3 4
’ cos2x  cos3x cosdx : gin2x sin3x  sindx
B) ——4(cosx————+ ——————+..)+4(sinx— + - +..)5
3 2 3 4 2 3 4

III cemecTp
1.
Ha pucynke 1 3amrpuxoBana o6aacte D, onpenesnsiemasn



Hepa-
BEHCTBAMH: X +y° <4 ;y>=-x;y > 0.

Foh

/! / E’DIII

| 775N

'-\D \<' X
Puc.1.

Iumomagk 310l 00JIACTH (B NOJAPHOH CHCTEMe KODP/IHHAT) paBHa
4 2 Inid inid4
a) |dof dp 6) jdtpjp 2 jdcpjy dp .

jnid4 2 in/d

0 |do[p’sinpdp; g _[dtpjp dp . e _[dtp_[pzsinq
- 0

2 2
Boruuciure [[ xe* Y dxdy mo obaacru
D:yzx;psl.

a)l; 6)-1; B)5; r)e;: MO ¢) npasumsHOro OTBeTa
HeT.

3.

EcmH INI0THOCTE Y=x+y+g . TO MacCca IHPAMHILL, ﬂI']lEII-]II‘ItHHﬂfI KOoOop-
JHHATHBIMH INTOCK OCTHMH H l'[.]'[ﬂCKﬂCTLI-ﬂ x+y+z—4 BBI"NIHCIHETCH ITO (l)ﬂ
4—x  d=x—p

a) Idxjdyi(x +y+2)dz . g Idx Idy I(x+ y+2z)z .

4 4 4 4 4-5  d=a-
B) Ixc:ix+_[ydy +Izdz . r) Icixjciyjaldz . ) Idx Idy Ié
0 0 0 0 0 0 0 0 0
4.

T'pamient ¢yHrImH # = sinfv+ty+27) B Touke M(0; 3 7/2) HMeer
A I+j+k; ) i+2j+k ; BY-i—-j-2k; D2+j+
M3+4j+k; e 1+7+2k; X Apyroii oTRer.

S.
Mone # = x° +y° + 7 yObIBAeT B HANPARJICHHH EeKTopa | = —27 +
B TOYKeE

a) Mi(0,0,1) ©)Mu(0,1,0) B)M3(1,0,0) 1D M4(1,2,0) @ Ms



6.
ITorok RekTOpHOTrO noas F =xi +3yj+zk 4Yepe: BCH BHENIHIOI

BePXHOCTh Ky0a 0 <x <2, 0<y< 2 0<z< 2 B HanparJeHHH BHeIMIHeH H
JIH pareH
a) 0; 0) 24; B) 32; T) NpaBUIBHOIO OTBETA HET.

7.
HaiijuTe MOOVIbL IHHPKYJIANHH

e

BeKTOpHOro monss F =x7+7j
- 2

2 2 2
BJA0JIL IHHHH NepecedyeHus Kouyca x™ + v —z" = 0 INIOCKOCTh IO Z

a) 12; 0) -12; B) 0; r) mNOpPaBUIBLHOTO OTBETA HET.

8.
BoccranoButh pynkuuio f(z) mo ee geiiCTBUTEIBLHON YacTH
ux,y)=x3 —3xy>+1 npu yciaosun f(0)=1.
a)f(z)=3z% 6) f(z)=z3+1; B)f(z)=23+2; r)npaBuasHOrO

OTBETA HET.
9.
B cosz*-1 d
bIYHCIUTD gﬁzjz Tz
a) 2mi; 06) 0; B) NOpPaBUIBLHOIO OTBETA HET ; T) 27.
10.
p+l1
OpuruHaJ npH f > 0 H300paskeH Ha F(p) R paBeH
p - +2p+5
a) e ‘cos2t: 6) e tgin2t: B) e’ cos 21,
r) e sin2f; m fe ' sin 2f; e) fe' cos?2f.
7.2.3. llpumepHblii NepeyYeHb 3aJaHUM ISl  PellleHus
NPUKJIATHBIX 32124
1.
Borauciurs padoTy CHJIOBOIO MOJIS F = yi—xj npu
nepeMeeHun MaTepl/laJIbHOﬁ TOYKH B/10JIb BerHei/'I IOoJIOBUHE

x2 y2
JIMIICA ;+b—2=1 3 1oukH C(a,0) u B(-a,0)

2.

HaiiTi yros1 Mesky rpajineHTaMu ckaasipubix noaeii  U(x,y,z)=x/(y? + z?)
B TOYKax A(3,0,1) u B(1,-1,0)-

3.

BuruncauTh IMBEPreHuuIo U PpOTOP BEKTOPHOIO OIS



F=3+y*+2)i++0°+ 2%+ x)j+z> + x* + y)k.

4.
Hajitu yros Mexay poTopaMM BeKTOPHBIX I0Jiei
F, = (x%y,y%z,2°x) m F, = (z,x,y) BTouke My(1,1,1).
S.
Ilpumensiss  ¢opmyny I'puHa, HAHTH HUPKYJISAIHIO BEKTOPHOIO
noass F=2yi+xj o 3amkHyToii L, rme L xonTyp
Tpeyrojabuuka ABC ¢ Bepmmnamu B Toukax A(0,0) u B(1,0) u
C1,1) -
6.
IMokasars  siBJIsIeTCS 1M BEKTOPHOE 1oJIe
F=((xy—yz+xz)i+ (yz—xz+ xy)j+(xz-xy+yz)k
COJICHOUAAJIBHBIM.
7.

. z+2
HaiitTu Bce oco0ble TOukH ¢ynknun f(z) = P22
onpeaeJuTh WX THIL

8.
HaiitTu wu3o0pakenue cJjenymwiiero opurunama f(t) =2++t
cos(2t).
9.
Haiitu wu3o0paxenne (yHKUUM — OpUTHHATA, 38JaHHON
rpaduuecku
2(5)
1 -
I
2
— | ——te
0 | ¢ a Ja &
10.

ITo wu3odpaxkenuro F(p)= HaliTn opurunan f(t).

p(p+1)

7.2.4 IlpumepHblii mNepevYeHb BONMPOCOB AJsi TNOJATOTOBKH K
3a4eTy

He mpexycMoTpeHO y4eOHBIM TTAaHOM



7.2.5 IlpumepHblii TmlepeYeHb BOMPOCOB /Jisi MOATOTOBKH K

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IK3aMeHY

IIT cemectp
3ama4yy, NPUBOAAILIME K IMOHATHIO ABOWHOrO uHTerpana. OmnpeneneHue u
CBOMCTBAa JIBOMHOIO HHTErpaja. Bbl4uciieHHEe ABOMHOIO HMHTErpajla B
JI€KapTOBBIX KOOPIUHATAX.
TpoHHON MHTErpaJl U €ro CBOMCTBA. BblumcieHHME TPOMHOrO MHTErpajga B
JI€KapTOBBIX KOOPIUHATAX.
3aMeHa NEpPEMEHHBbIX B JBOWHOM MHTErpajie. BbluncieHue B IMOJISPHBIX
KoopauHaTax . ['eomerpuueckue U (QU3MUECKUE MPUIOKEHHUS ABOMHBIX U
TPOWHBIX UHTETPAJIOB .
3aMeHa MEPEMEHHBIX B TPOWHOM HHTErpaje. TpoitHOil uHTErpan B
WIMHAPHUYECKUX U CPEPUIECKUX KOOPIAHHATAX.
['eomerpuueckne U (u3MUECKHE MPUIOKEHHS JBOMHBIX U TPOUHBIX
UHTETPAJIOB .
3amauyy, MNPUBOAAILME K KPHUBOJIMHEWHBIM uHTerpanam. OmpeneneHue
KPUBOJIMHEMHBIX HHTETPaJioOB MEPBOIO M BTOPOrO THUIIOB, UX CBOMCTBA U
BBIUNCIICHUE
He3aBucumocts  KpUBOJMHEHHOro  MHTErpaja oOT  (QOopMbl  IyTH
unTerpuposanus. ®opmyina ['puna u ee npuMeHeHne
CkangpHoe mnozne. IIoBepXHOCTM M JIMHHUM YpPOBHS CKJISIPHOTO TOJS.
[Tpon3BogHas MO HANpaBICHUIO M TPAAMEHT CKAJSIPHOTO IIOJIS, €ro
KOOpJMHATHOE U UHBAPUAHTHOE OIpE/IECTICHUE.
BekropHoe nose. BexropHsle inHun 1 ux auddepeHnnanbable ypaBHEHHUS.
OnHOCTOpOHHME M JABYCTOPOHHHME NOBEpXHOCTU. IloTOK BekTOpHOro mojs
yepe3 MoBepXHOCTh. Ero gusnueckuil cMpIci B 110J1€ CKOPOCTEH KUIKOCTH.
[ToBepxHOCTHBIE HHTErPaIbl IEPBOIO U BTOPOTO PO/a, OCHOBHBIE CBOWCTBA U
BBIUHCIICHHUE. .
®opmyna  Octporpanckoro-I'aycca. JluBepreHIuss BEKTOPHOTO MOJS,
WHBapUaHTHOE oONpeAereHne MU (PU3MUECKUIl CMBICIH. Brruncnenue
nuBepreHiuu. ConeHonpanbHoe (TpyOdaroe) rose
JluHeliHble HHTErpajbl B BEKTOpHOM mosie. PaboTa cuiIOBOrO Mouis.
[Mupxynsuus BekTopHOro noist. Teopema Crokca. Potop nomns. @uznueckuit
CMBICII pOTOpa
VYcnoBus HE3aBUCHUMOCTM  JIMHEWHOTO MHTErpajga or (opMmbl 1IyTH
uHTerpupoBanus.  lloreHnuan  moss,  yCIOBHS — NOTEHIMAIBHOCTH.
Briuncnenne noreHmnuana.
Onepatop 'ammibrona. luddeperunanbable onepanuyd BTOPOro Mopsiika B
BEKTOpHOM aHanuze. Omneparop Jlammaca
KommiekcHble ymcia MW AeicTBUS Hajg HUMH KOMIUIEKCHAsl IIOCKOCTb.
OO6nacTv ¥ KpUBBIE HA KOMIUIEKCHOM TNTOCKOCTH.
[TonsTHE QYHKIIMN KOMIUIEKCHOTO nepeMeHHoro. [Ipeaen u HenpepbIBHOCTb.
OnemeHTapHble (PYHKLINN KOMIUIEKCHOTO IEPEMEHHOTO
[Tpon3BomHas  QyHKIMM  KOMIUIEKCHOTO  INEPEMEHHOro.  YCIIOBHS
Kommu-Pumana. Ananutudeckue u rapMmoHudeckue GyHkuuu. CBsizb MEXIy
HumH. JluddepenunpyemMocTs GyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO
WuTerpan or ¢yHKIMM KOMIUIEKCHOTO nepemeHnHoro. Teopema Ko mms
IPOCTOTO U CIOKHOTO KOHTYpa. MHTerpansHas Gpopmyna Komru.
Crenennsle psbl B KoMIiekcHOU ¢popme. Psanel Telinopa u Jlopana. OcoObie
TOYKU (PYHKLIMU KOMITJIEKCHOTO IEPEMEHHOT0, UX KIaCCU(PUKALIHSL.
Brruersl. OcHOBHas TeOpeMa O BbIUETaX. BbIUKCIEHHE BbIueToB. [IpuMeHenune



21.

22.
23.

24.

25.

26.

BBIUCTOB K BBIYUCJICHUIO UHTCTPAJIOB. JlemMma }Kopz[aHa " €C IPUMCHCHUC.

[IpeobpazoBanne Jlammaca.

OCHOBHBIE TEOPEMBI
nzo0paxenusx. CroiicTBa mpeodpazoBanus Jlamaca.

Tabnumira n3o00paxeHuit mpocTedux GyHKIUH.
Ceeptka (ynkumii. Teopema o cBepTke, Teopema 3amnasapiBanus. MHTErpan

Jroamers.

00 opuruHamax wu

O6parnoe npeobpazoBanue Jlamiaca. [Ipumenenue BBIYETOB 11 OOPATHOTO
npeoOpa3zoBanus Jlamiaca. TeopeMbl pa3noxeHusl.
OnepanroHHbIN MeTOA peteHus MU hepeHIuaTbHBIX YPABHEHUN U CUCTEM C

MOCTOSTHHBIMH KO3 (UIIUECHTAMH. .

[TpuMeHeHrEe OnepalluOHHOTIO METO/IA K PELLIEHUIO 33/1a4 3JIEKTPOTEXHUKH U

TEOPHHU DJICKTPHICCKUX HGHCI;'I.

7.2.6. MeTomea BBICTABJICHUA OLHCHKU IPH NMPOBECACHUHU

MPOMEKYTOYHON AaTTecTaluu

DK3aMEH NPOBOJUTCSA IO TECT-OMiieTaM, KaXIbld M3 KOTOPBIX COIEPKHUT 2

TCOPCTUYCCKUX BOIIpOCa, IO OJHOMY IIO KEDKI[OI\/JI n3 TEM,

U 2 3aJa4M, 0 OJHOH II0

KaKI0M u3 TeM.. KaIplil npaBUIIbHBIM OTBET HA TEOPETHUYECKUH BOIIPOC B TECTE

olLleHUBaeTcs 2 6ayula M 3ajjada OLIEHUBAETCA B 5 0aIUIOB, PH OIYCKE apr(PMeTHIECKO

omnoOKku — 4 Oanna, Ipyu NPaBUIHLHOM XO0Jie€ HE3aKOHYEHHOTro pemieHus — 3 Oaiia, npu

INPpOABHIKCHUN B PCIICHUU — 2 Oayuta. MakcuMaabHOE KOJIUYECTBO Ha6paHHHX 0aIoB —

14

1. OI_IeHKa «Hey,I[OBJ'ICTBOpI/ITCJIBHO» CTaBUTCA B CJIydaec, €CJIU CTYACHT Ha6pan MeHee 4

OaJUIOB.

2. Ouenka «Y IOBJIETBOPUTEIHHO» CTABUTCS B Ciydae, €CM CTyIeHT Habpau ot 4 1o 8

OaJUI0B

3. Onenka «XopoIio» CTaBUTCS B Ciydae, €Cii CTyAeHT Habpai ot 9 no 12 6amios.

4. Onenka «OTIMYHO» CTABUTCS, €CIIU CTYAEHT Habpan ot 13 1o 14 6annos.
7.2.7. Ilacnmopr OLEHOYHBIX MATEPHATIOB

Konx HaumenoBanue
KonTponupyemble paznensl (TeMbl) .
Neni/mt KOHTPOJIUPYEMOI OLICHOYHOI'O
JUCLIUILINHBI
KOMITETEHINH CpeJICTBa
1 DneMeHThl JIMHEHHOU anreOopsl U YK-1 Tecr,
AHAJIMTUYECKOW Te€OMETPHH. OIIK-3 KOHTpPOJIbHAS
JIuHelHbIe onepaTopbl U pabota
KBaJ[paTU4HbIe (POPMBI YCTHBIH OIIpOC,
3a4yer
2 BBenenue B MaTemaTndeckuii aHanus. |YK-1 Tecr,
Huddepenunansy oe ucuuciaenue |OIIK-3 KOHTPOJIbHAS
(GyHKINMU OJJHOM TEepeMEHHOM. pabota
HeonpeneneHHbIi 1 onpeaeneHHbIN YCTHBIH OIpoc,
UHTErpal 3a4eT
3 @YHKIIMA HECKOJBKUX YK-1 Tecr,
nepeMeHHbIX OOBIKHOBEHHBIE OIIK-3 KOHTPOJIbHAS
muddepeHnanbHble  YpaBHEHUS paboTta
YCTHBIH OIIpOC,
HK3aMeH
4 UucnoBsle, (GYHKIMOHAIBHBIE YK-1 Tecr,




U creneHHble psabl. Psagel @ypee. |OIK-3 KOHTPOJIbHAS
pabota
YCTHBIN OIPOC,
HK3aMEH

5 KpatHble ¥ KpUBOJHMHEHBIE YK-1 Tecr,
MHTErpaibl. BeKTOpHBINM aHanu3 OIIK-3 KOHTPOJIbHAS
pabora
YCTHBIH OIIpOC,
HK3aMeH

6 DneMeHTHl Teopuu GYHKIUU YK-1 Tecr,
KOMIUJIEKCHOTO TIEPEMEHHOTO U OIIK-3 KOHTPOJIbHAS
OIIEpPaI[MOHHOE UCUUCIICHHUE. pabota
YCTHBIN OIPOC,
HK3aMEeH

7.2. MeToauyeckne MaTepHaJibl, ONpeHesONIHe MNPoeayphbl
OlleHMBAHMUS 3HAHWH, YMeHWii, HABBIKOB U (WJIH) ONbBITA
HeSITeJIbHOCTH

TecTupoBaHue OCYHIECTBISETCA, C MCIOJb30BAHUEM BBbIJAHHBIX
TECT-3aJJaHuii Ha OyMa)XHOM HOcHUTeNe (POHTAIBHBIM CIIOCOOOM B
aynuropun. He pazpemraercss moyib30BaThCs MHTEPHETOM, PA3peIIaeTCs —
KanbKyJIaTopoM. Bpemst tectupoBanuss 90 MuH. 3atemM OCYIIECTBIAETCS
MpOBEpKa TeCTa SK3aMEHATOPOM U BBICTABISAETCA OIEHKAa COTIJIACHO
METOJMKHM BBICTABJICHMS] OLEHKH I[P MPOBEICHUU NPOMEKYTOYHOU
aTTecTauuu. B TeCcT BKIIOYAETCSA TAKXKE PELICHUE CTAaHAApPTHBIX 3a/1ad H
pelIeHre NPUKIIAIHBIX 3a4a4.

8. Y4 EBHO METOIMYECKOE N HH®OPMAIIMOHHOE
OBECIIEYEHHME JUCIUIIINHBI)
8.1 IlepedeHb y4eOHOM JHUTEpaTypbl, HEOOXOAMMOW AJsi OCBOCHUS
AUCHUIIJINHbI
1. ITuckynos H.C. luddepenunansnoe u uHTErpanbHoe ucuucienus. Yueouuk T. 1. —
N3n. Crepeorun. —M. : UHTEI'PAJI-TIPECC, 2010.- 416c.

2. Muckynos H.C. Juddepenunansuoe n uuTerpanpHoe ucuucienus. Yueouuk T.2. —
W3n. Crepeorun. -M. : UHTET'PAJI-ITPECC, 2006.- 544 c.

3. bexmemumes JI.E. Kypc ananutuueckoi reoMeTpyu U JMHEHHON anreOphl: yueo.
-~ 19-e uzn. Ucnp.-M. :@U3MATIJIUT, 2005,-304 c.

4. KpacnoB M.JI., Kucenes A.U., Makapenko I'.E. ®yHKIIUN KOMIIJIEKCHOTO
nepeMeHHoro. OnepanuoHHoe ucuucieHue. Teopust ycroWuumBoctw — M.: Hayka
2006. 333c.

5. Knerenuk J[.B. COopHuk 3amady mo aHanuTh4eckoil reomerpuu. — M.: Hayka.

2010, 199c.



6. bepman ['.H. COopHuK 32124 10 KypCy MaTeMaTH4YECKOTO aHaIM3a : yueO.
.- CT6.: ITpodeccus, 2006,-432 c.
7. KysnenoB JI. A. COopHUK 3agad 1O BbICIIEH MaTeMaTuke. TUIIOBOM pacuer. —
M.: Beicmias  mkona. 2007. 204c.

8. Uynecenko B.®D. COopHuk 3a71a4 110 CrieMaIbHBIM KypcaM BBICIIEH MaTeMa

tuku. TunoBod pacuer. 2010. 112c.

9 . KarpaxoBa A.A., Kynumos B.C., KynuoB A.B. Kparuble uHTErpaisl.
[DnexTponHbIli pecypc]: Ydueb. mocodue.- DNeKTpoH. TeKCToBbIe, rpad. dan. (5,38
MO6).- Boponex: TOYBIIO «BopoHexckuii roCyJapcTBEHHbI ~ TEXHUUYECKUI

yHuBepcute». 2011.

10. KarpaxoBa A.A., Kymmos B.C., Kynuo E.B. Kypc nekuuii no qucuumiimte
«Marematuka» [ DJIeKTpOoHHBIH pecypc]: Yueb. mocobdue.- DIEKTPOH. TEKCTOBHIE,
rpad. Han. (6,17 M6).- Boponex: TOYBIIO «BopoHexckuii rocyaapCcTBEHHBIH
Texauyeckuii , 2015

11. KarpaxoBa A.A., CemenoB M.II. OcHOBBI 4YHCIEHHBIX METOJOB. —
Boponex: BI'TY. 2014,.-96c¢.

12. ®enorenko [.®., KarpaxoBa A.A., DneMeHThl JUHEHHOW anredOpbl H

aHAIUTUYECKOW reomeTpun: Yuebd. mocodue. Boponex: OYBIIO “Boponexckuit
rocy/lapcTBeHHbI TexHuuyeckui yHusepcuter” 2008. -161c.

13 KarpaxoBa A.A., CemenoB M.II. Jleknuu 10 TEOPpUU KOMILIEKCHOTO
[IEPEMEHHOTO0 U OIEpallMOHHOMY HCUMCIEHHIO [DJIEKTPOHHBIN pecypcl:
yueOHoe ocooue / A.A. Karpaxoa, M.II. CemenoB. — DnektpoH. naH. (1 daiin)
Boponex. BI'TVY. 2004, 96c.

14. KarpaxoBa A.A., Kymnmo B.C. DnemenTsl Teopun (PYHKIUN KOMILIEKC
HOTO TMEPEMEHHOI0 U ONEPALIMOHHOE HWCYUCIEHHE M UX NPUIOKEHHE B TeX
HUYECKHUX 3a/ladyax : g OakanaBpoB 1o HampaBieHusMm 27.03.04 «YmopasneHnue
B TEXHMUYECKUX cucTeMax» ,13.03.02 «OyeKTpo3HepreTuka M JIEKTPOTEXHUKAY,
(Bce mporim), quctmiuimae «MateMaThkay. 0YHOU POpPMbI O0yUESHUS».

yueb.mocooue.— Boponexx. BI'TY.2016. »m. pecypc

15. BacmmeeB E.M., KarpaxoBa A.A., Kymmos B.C., 3amaum u yrpaxHeHHS
JUIS OPTaHU3AIUH  CaMOCTOSTEILHOM  paboTel mo Kypcy «Maremartuka» —U.1 .

Boponex, BI'TY, 2017. »m. pecyp .

16. Bacunbes E.M., KarpaxoBa A.A., Kymmor B.C., 3agauum u ynpaxHeHUs AJis
OpraHM3allid CaMOCTOSTENIbHOM paboTel 1Mo Kypcy «Martematukay —4.2 .
Boponex, BI'TY, 2018. »sm. pecyp .

17. lanko IL.E. IlomoB A.I'. KoxeBaukoBa T.J Bpeicmias wmaremaThka B
S&)KHCHI/ISIXI/I 3agadax: Yue0.mocooue s BTy30B: B2u. U.1.— M.: U] OHI/IKC
1 Bek: Mup u O0pazoBanue, 2003. - 304c.

18. Hamxo ILE. IlomoB A.I'. KoxeBumkoBa T.fJI Bricmmas wmaremaTtuka B

YIOPOKHEHMSIX U 3adadax: YueO.mocoobme s BTy30B: B2 4. U.2. — M.: ]I
OHMUKC 21 Bek: Mup u O6pazoanue, 2003.—-416c



19. Haxman A.Jl. Teopust pyHKITNN KOMIUIEKCHOTO MIEPEMEHHOTO [ DJIEKTPOHHBINA pecypc]:

yuebnoe nocodue/ Haxman A.J].— DnexTpoH.TekcToBbIe 1anHble.— CapaToB: Aif [T
Op Menua, 2019.— 212 c.— Pexum pocryna:
http://www.iprbookshop.ru/80317.html.— DBC «IPRbooks»

20. MarasunnukoB JIL.U. Beicmast matemaruka. Juddepennuansnoe ucunucieHue

21.

[DnexTpoHHbIH pecypc]: yuebHoe mocodue/ Marazuanukos JI.M., MarasuHHUKOB
A.JL.— DneKkTpoH.TeKCTOBbIE JTaHHble.— ToMcK: TOMCKuUI rocy1apCTBEHHbIN
YHUBEPCUTET CUCTEM YIPABJICHUS U paAHOdIeKTpOHUKH, 2017.— 188 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/72078.html.— 3BbC «IPRbooks» 7.

Ocumnos 1O.B. UnTerpansHoe ucuncienue [ DIeKTpOHHBIN pecypc]: yueOHoe
nocobue/ Ocumos FO.B., Toncrosa O.J1., Caduna I'.JI.— DIeKTpOH.TEKCTOBbIC
naHHble.— M.: MOCKOBCKHUI TOCYJapCTBEHHBIN CTPOUTENbHBIN YHUBEpPCUTET, Al [Iu
Op Meana, 9bC ACB, 2017.— 89 c¢.— Pexxum nocryna:
http://www.iprbookshop.ru/60760.html.— 3BC «IPRbooks»

22. Pasymeiiko b.I'. luddepennmanpaoe ncuncinenne GyHKINNH MHOTUX ITEPEMEHHBIX

23.

24.

YK

[DnmexkTpoHHEIH pecypc]: kypc neknuii/ Pasymeiiko b.I'., Henocexuna U.C., Kum-Tsa
JI.P.— DnekTpoH.TekcToBble Janubie.— M.: M3patensckuit lom MUCuC, 2017.— 57
c.— Pexxum goctyna: http://www.iprbookshop.ru/71674.html.— 9BC «IPRbooks»

I'ypor B.B. MeTos! uHTErprupOBaHHs OOBIKHOBEHHBIX TU(HepeHITHaTbHBIX
ypaBHeHUH [ DneKTpoHHbIN pecypc]: yuebHoe mocodue/ ['ypos B.B.—
DNEeKTpOH.TEKCTOBbIE NaHHble.— CaparoB: CapaToBCKUM roCyAapCTBEHHBIN
texHnyeckul yausepcurter umenu FO.A. TI'arapuna, 9bC ACB, 2017.— 107 c.—
Pexxum noctyna: http://www.iprbookshop.ru/76488.html.— 3BC «IPRbooks»

Karpaxoa A.A, Kymnos B.C.,.Bacunses E.M. Meroauueckue

a3aHUs TI0 OpraHHM3aIMU CAMOCTOSTEIBHON paboTHI 1o Kypcy «MaremaTHka» 110

HanpasieHussM 13.03.02  «OneKTpo3HEpreTuKa u 3JIEKTPOTEXHUKAY
(mpodunu: «neKTpOMEXaHUKa», «DIEKTPONPUBOJ] U ABTOMATUKAY,
«QnexTpocHabKEeHHE», «DIEKTPONPUBOJ M ABTOMATHKAa pPOOOTOTEXHMUYECKHX

CcHh

cTtem»), 27.03.04 «YmpaBineHue B TEXHUYECKUX cucTemMax» (mpoduiib: «YpaBieHue

U MH(OpMaTHKa B TEXHUYECKUX CHUCTEMax»), O4YHOH Gopmbl 00ydenus.H.1 2016. ».
pecypc

25.

26.

27.

KarpaxoBa A.A, Kymmo B.C.,.Bacunse E.M. Meroaudeckue ykazaHusi 1o
OpraHu3alKi CaMOCTOATENBbHOM paboThl Mo Kypcy «MareMaTHkay I0 HalpaBJIEHUSIM
13.03.02 «DnekTposHepreTuka u 3JEKTPOTEXHUKAY (MIPOoPUiIn: « DIEKTPOMEXaHUKAY,
«DNEeKTPONPUBO U ABTOMATHKAY, «DIIEKTPOCHAOKEHHE», «DIEKTPOIPUBOL U
aBTOMaTHKa poOOTOTEXHUUYECKUX cucTem»), 27.03.04 «YmpaBieHne B TEXHUUECKUX
cucremax» (mpoduib: «YmpasieHue U MH(OpMATHKA B TEXHUYECKUX CUCTEMaX»),

ouHOil Qopmbl 00yuenus. U.2 2016. sm1. pecypc

®enorenko I['.®., KarpaxoBa A.A., Kymmop B.C., Kynmos A.B.
MeTtonuueckue yKazaHWs JUIS  BBIMOJHEHHMS THUIIOBBIX PACUE€TOB IO KYypCy
«Marematuka s CTyIAeHTOB crnenuaiabHocTed 220201 «YmpaBinenue u
nHpOpMaTHKa B TEXHUYCSCKHX cHcTeMax», 140604 «3nekTpornpuBoa u
aBTOMAaTHKa MPOMBIIIJICHHBIX YCTAHOBOK M TEXHOJIOTHYECKUX KOMIUIEKCOBY,
140601 «Onexkrpomexannka», 110302 «DnekTpuduKanus ¥ aBTOMATH3ALMSI
CEITbCKOTO X03sMcTBan0uHOM (opMbl o0ydenus. Yacte 1. Boponex: [OY
BIIO «BopoHEXCKHUIM TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTETY.
M/y~325-2008

®emorenko I'.d., KarpaxoBa A.A., Kymmo B.C., Kymmos A.B.
Mertoandeckue yKa3aHUs IS BRITIOJTHEHUS TUITOBBIX PacyeTOB 10 Kypcy «MaTtemaTnka



JUIs1 CTyAeHTOB crieruanbHocTe 220201 «YmpaBieHue u nHpopmaTuka B
TEXHUYCCKHUX cucTeMax», 140604 « DIIeKTpoIpHBOJ U aBTOMATHKA IPOMBIIIICHHBIX
YCTAHOBOK U TEXHOJIOTHYECKHX KOoMILIekcoB», 140601 «DnexTpoMmexanukay, 110302
«neKkTpudHUKALIKSI ¥ aBTOMATH3AIMS CEIbCKOT0 X03MCTBAYOYHON (POPMBI OO YICHUS.
Yacrs 2. B0p0H§/I>1/<: F?E)2367 ]23&[)% «BOpOHEXKCKHUM TrOCyAapCTBEHHBIN TEXHUYCCKUM
yHHBepcUTET». M/y~326-

28. degorenko I'.dD., KarpaxoBa A.A., Kymmos B.C., Kymmos A.B.
MeToauuecKre YKa3aHus JJIS BBIIOJIHCHUS TUIIOBBIX PAcueToOB IO Kypcy «MaTreMaTuka
I cTyAeHTOoB creruansHocter 220201 «Ympasienue u nunpopmaTiuka B
TEXHHYSCKHNX cucTtemMaxy, 140604 «91eKTponpruBOI M aBTOMATHKA ITPOMBIIIICHHBIX
YCTAHOBOK U TEXHOJIOTHYECKHX KOoMILIekcoB», 140601 «OnexTpoMexanukay, 110302
«InekTpu(HUKALMSI U aBTOMATH3AILMUS CEIbCKOT0 X03IMCTBAYOUHOM (hOPMBI O0OyUECHUS.
Yacrs 3. BOpOHf/IX/(Z F30287’ 123(1)'(1)% «BOpOHEXCKUI TOCYIapCTBEHHBIM TEXHUYCCKUI
yHHBepcuTeT». M/y~327-

29. ®emorenko I'.®D., Karpaxosa A.A., Kymmos B.C., Kymios A.B.
MeToauuecKre YKa3aHHs JJIS BRIIOJIHCHUS TUIIOBBIX PAcUeTOB IO Kypcy «MaTeMaTuka
IJIg cTyneHToB crenuanbHocTe 220201 «YnpasieHue u MH(pOpMaTHKA B
TEXHHYSCKHNX cucTemaxy, 140604 «91eKTponpruBOI M aBTOMATHKA IIPOMBIIIIICHHBIX
YCTaHOBOK U TEXHOJOTHYECKUX KoMILIekcoB», 140601 «Dnekrpomexanukay, 110302
«IneKkTpudHUKALKMSI ¥ aBTOMATH3AIMS CEIbCKOT0 X03SMCTBAYOYHON (POPMBI OO YICHUS.
YacTs 4. BOpOHf/I)i/(Z r 30238/ ]235([)(8) «BOpoHEKCKNM TroCcyaapCTBEHHBIN TEXHUYECKUM
yHHBepcUTeT». M/y~328-

30. ®egorenxko I'.®., Karpaxosa A.A., Kymmos B.C., Kymmos A.B.
MeToanuecKkne yka3aHus IJIs1 BBIIOJIHSHHS TUIIOBBIX PACUETOB MO Kypcy «MaTreMmaTuka
IS cTyAeHTOB crienuanbHocTe 220201 «YmpaBienue u nHpopmaTuka B
TEXHUYECKHUX cucTtemMax», 140604 «DIeKkTponpuBoJl M aBTOMATHKA IPOMBIIIICHHBIX
YCTaHOBOK M TEXHOJIOTHYECKUX KoMILIekcoB», 140601 «DaekTpomexanukay, 110302
«InekTpudHUKALKSI U aBTOMATH3AIMS CEIbCKOT0 X03SMCTBAOYHOM (POPMBI OOyICHUS.
YacTs 5. B0p0H§/I>1;: F302397 ]53&[)(8) «BOpPOHEKCKHUN TrOCyIapCTBCHHBIM TCXHUYCCKUM
yHHBepcuTeT». M/y~329-

31. ®epgorenxko I'.®., KarpaxoBa A.A., Kymmor B.C., Kymmos A.B.
MeToauuecKkre YKa3aHHs JJIS BBIIOJIHCHUS TUIIOBBLIX PAcUeTOB IO Kypcy «MaTreMaTuka
g ctyaeHToB crenuanbHocTe 220201 «Ynpasienue u uH(popMaTHKa B
TEXHUYECKHUX cucTtemax», 140604 «DIeKTponpuBOI U aBTOMATHKA IIPOMBIILICHHBIX
YCTaHOBOK M TEXHOJIOTHYECKUX KoMILIekcoBy, 140601 «DaekTpomexanukay, 110302
«DnexkTpuduKanrsd 1 aBTOMaTH3aIUs CEILCKOI0 X03IMCTBa»OUYHON (hOPpMBI OOYUEHH.
HuTerpaisl . B(l)\r/)I(/)HeiIS 11"0370113510 «BOpOHEXKCKUH TOCYZapCTBECHHBIM TEXHUYECCKHUI
yHHBepcUTET». M/y~ -

32. denorenko I'.d., Karpaxosa A.A., Kymmos B.C., Kymmos A.B.
MeToauduecKkre YKa3aHus IS BEITOJIHECHUS TUIIOBBLIX PAcUeTOB IO Kypcy «MaTreMaTuka
JUISL CTyJIeHTOB cnerpanbHocTet 220201 «YmpaBineHnue u nHGopMaTHKa B
TEXHUYECKHUX cucTemMax», 140604 « 3IeKTpolpuBO/ U aBTOMAaTHKA MIPOMBIILICHHBIX
YCTaHOBOK U TEXHOJOTHYECKUX KoMILIekcoB», 140601 «DnekTpomexanukay, 110302
«IneKkTpU(HUKALMSI U aBTOMATH3AIMS CEIbCKOT0 X03SIMCTBAOUHOM (POPMBI OOyUCHUS.
Yacts 7. BopOHf/Ix/c: T 1%%7 le(')[?() «BOpOHEXKCKHM TrOCyAapCTBEHHBINM TeXHUYECKUM
YHUBEPCUTET». M/y~ -

33. degorenko I'.d., Karpaxosa A.A., Kymmos B.C., Kymmos A.B.
MeToanueckne yka3aHUs IJIsS1 BBIIOJIHSHHS TUIIOBBIX PACcUeTOB MO Kypcy «MaTeMmaTuka
IS cTyAeHTOB crieruanbHocTet 220201 «YmpaBnenue u nHGOpPMAaTHKa B
TeXHHYECKUX cuctemax», 140604 «31eKTponpruBOI U aBTOMATHKa IMTPOMBIIIICHHBIX
YCTaHOBOK U TEXHOJOTHYECKUX KoMILIekcoB», 140601 «DaekTpomexanukay, 110302
«InekTpudHKaALKSI ¥ aBTOMATH3AIMS CEIbCKOTO XO3IMCTBAOUHOM (POPMBI OOYUCHUS.
Psanpr. BopOHe>1<1\:/I 1/“08270%1%(81<(<)B0p0He>1<0Km71 rOCYJapCTBEHHBIM TEXHUYCCKUU
yHUBEpCUTET». M/y~205-

34. depgorenko I'.@., Karpaxosa A.A., Kymmos B.C., Kymios A.B. Meroandeckue
yYKa3aHU 1)1 BBIIIOJHEHNS THIIOBBIX PacUeTOB 110 Kypcy «MaTeMaTuKa JyIs CTYJAECHTOB
crienmmanbHocTe 220201 «YmpaBinenune n nHGOpMaTHKA B TEXHUYECKUX CHCTEMaXx»,
140604 «25neKTpOnpUBOJ U aBTOMAaTHKa POMBIIIIJIEHHBIX YCTAaHOBOK U
TEXHOJIOTHYECKUX KoMmILIekcoBy, 140601 «Dnekrpomexanukay, 110302
«DnexkTpudUKaAUI 1 aBTOMATH3aI1s CEILCKOT0 X03IMCTBa»OUHOM (DOPMBI
o0yuenus. Teopust HYHKIIMH KOMIIJIEKCHOTO IIEPEMEHHOI0 M OIIEPAL[HOHHOTO
ncunciaenus. Boporex: I'OY BIIO «BopoHeXCkuii ToCymapCTBEHHBIM TEXHUYCCKHUI
yauBepcuteT». M/y~191-2010

8.2 Ilepeuenb WHHMPOPMANMOHHBIX TEXHOJOTMH, HCHOJb3yeMbIX NpPH



OCYILIIECTBJIEHMH 00pPa30BaTeJbLHOI0 Mpouecca Mo JMCUMILINHE, BKJIIOYasi
nepevyeHb  JIMIEH3HMOHHOTO  MPOrPaMMHOIO  ofecnedeHHsl, PecypcoB
HH(POPMAIMOHHO-TEJICKOMMYHUKAUOHHON ceTH «UHTEepHET», COBpPEMEHHbIX
npodeccnoHaIbHBIX 023 JAHHBIX U HHGOPMALNMOHHBIX CIIPABOYHBIX CHCTEM:

[1O: windows, open office? Acrobat reader

J1J1s1 BEITIOJTHEHUS IOMAIITHUX 33JaHUH PEKOMEHTyeTCs NCIIOJIb30BaTh

Mathstudio

CoBpemMenHas npodeccuoHalbHast 0a3a TaHHbBIX

Mathnet.ru, e-library/ru

NudopmarmoHHbie CIIPaBOYHBIE CUCTEMBI

dist.sernam.ru, Wikipedia

http://eios.vorstu.ru/

9. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOIUMAS
JJIA OCYHECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
Jlig mpoBeIeHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITUNA HE00X0quMa yueOHbIe

AyauTOopu:A, OCHAIICHHBIC TCXHUYCCKUMU CPCACTBAMU AJIA IIPOBCACHUA 3aHATHUM T10
MAaTCMaTHKC

10.METOANYECKHUE YKAZAHUS JJISSOBYYAIOLIUXCA TTO
OCBOEHHUIO JUCHUIIJIMHBI (MOJAYJIsA)
no AUCHUMIIVIMHE «MATEMATHKAY.

OCHOBO U3Y4YEHUS TUCUUTLTUHBI SIBJISTFOTCS JICKIIUU, HA KOTOPBIX ~H3J1araroTcs
HanOoJiee CYIIECTBEHHBIC M TPYAHBIC BOMPOCHI, a TAK)KE€ BOMPOCHI ,HE HAIICIIITHC
OTPXKECHUS B Y4eOHOU JuTepaType.

[IpakTrueckne 3aHATHS HAIMpaBiICHBI Ha MPHOOPETCHUE MPAKTHYECKHUX
HABBIKOB pacyeTa CTaHAAPTHBIX M TPHUKIATHBIX 3aJad M0 MaTeMaTUKE. 3aHSTHS
MIPOBOJIATCS ITyTEM PEIICHUS] KOHKPETHBIX 3a71a4 B AyTUTOPHH.

Bun
. JleATenbHOCTh CTyAEHTA
y49eOHBIX 3aHATUI
.HCKI_II/I}I Hammucanue xoHcHekTa HCKHHP’IZ KpaTKoO, CXEMAaTUYHO, IOCICAOBATCIIBHO

(¢uKcHpoBaTh OCHOBHBIE MTOJIOKEHHUSI, BBIBOJIbI, (HOPMYINPOBKH, 0000IIEHNUS;
IIOMEYaTh Ba)KHBIE MBICIIM, BBIIEIATH KIFOUEBbIE CIIOBA, TepMUHBL. [IpoBepka
TEPMHHOB, OHATHI C TOMOIIBIO SHIMKIIONEIN, CJIOBAPEN, CTPABOYHHUKOB C
BBINKCBIBAHUEM TOJIKOBaHMM B TeTpaib. O003HauUeHNE BOIPOCOB, TEPMUHOB,
MaTepuana, KOTOpble BBI3BIBAIOT  TPYAHOCTH, TIOUCK OTBETOB B
pexkomMeHayemMol  sareparype. Ecim  camMocTosTENbHO HE  yHoaeTcs
pa3o0paThcsi B MaTepuaie, Heo0XoIuMo chopMyIHpOBaTh BOIPOC U 33]1aTh
IIPENnoAaBaTeso Ha JIGKIIMY WM Ha NPAKTUYECKOM 3aHSATHH.

IIpakTueckoe KoHcniekTupoBaHue PEeKOMEHIyeMbIX HMCTOYHHMKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JEKIHM, TOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BONPOCaM, IPOCMOTP
peKOMeHyeMoM auTeparypsl. lIpocnaymmBanue ayauo- U BUAEO3ANUCEN 110
3aJJaHHOW TeMe, BBINOJIHEHHE pPAacUeTHO-TpaUyecKuX 3aJaHUi, pelieHue
3a/1a4 110 AJITOPUTMY.

CamocrostenpHass |CamocTosTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHUIO
pabota yuyeOHOrO  Marepuana W Pa3BUTHIO  HABBIKOB  camMo0Opa3oBaHUS.
CamocrosiTenpHas padoTa MPEAIoaraeT CaeIyIIIne COCTABISIONINE:



http://eios/

- paboTa C TekcTaMM: Y4eOHMKaMM, CIIPAaBOYHHKAMH, METOJUYECKUMHU
NocOOMSIMU M YKa3aHUSMH, [JOTOJIHUTEIBHON JIUTEpaTypod, a Takxke
IpopaboTKa KOHCIIEKTOB JIEKIIHA;

- BBIIIOJIHEHUE JOMAILIHUX 3aJaHUN;

- paboTa HaJ TeMaMH JUIsl CAMOCTOSATEILHOTO U3Y4EHUS;

- yyacTue B paboTe CTyIeHUYECKUX HAyYHBIX KOH(PEPEHIIHHA, OJTMMITHAT;

- IOATOTOBKA K IPOMEKYTOYHON aTTECTALMH.

IToaroroBka k
MPOMEKYTOUHOMN
aTTeCTalluu

I'oToBUTBHCS K HpOMCHCYTOqHOﬁ arrecrauuu CJICAYCT CUCTCMATHUYCCKU, B
TE€YEHHE BCEro cemecTpa. MIHTeHCHMBHas NMOArOTOBKA AOJDKHA HAYaTbCs HE
IIO3[IHEE, YEM 3a MECAL-IOJITOpPA 10 MPOMEXKYTOYHOM arTecTanuu. J(aHHbIE
nepes 9K3aMEHOM, 3a4eTOM C OLIEHKOH Tpu AHS S(QQPEKTHUBHEE BCEro
HCIIOJIB30BATh JJIs1 MOBTOPCHUA U CUCTCMATU3all MaTCpUalia.




JIMCT PETUCTPAIIMA U3SMEHEHUI

ITonnuce
No Hara 3aBEYIOLIETO
IlepeuyeHb BHOCUMBIX U3BMEHEHUN | BHECEHUS Kadenpoi,

/I W3MEHCHUH OTBETCTBEHHOM 3a

peanuzaruto OIIOIT




