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1 .OEJA N 3AJAYU JJUCHHUIIJIMHBI

1.1. Heab n3yveHusi TUCUMILTHHBI

Bocrurarthk crmtocoOHOCTB UCIIOJIB30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILINH B IPO()ECCHOHATBLHON IeITeIbHOCTH, IPUMEHSITh METO/IbI
MaTEMaTHYECKOT0 aHaJIN3a, TCOPETUICCKOTO U SKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS B
MPAKTUICCKOHN JACSITCIIBHOCTH

1.2. 3agaum ocBoeHHS JHUCIHHUILIHHBI

JlaTh siCHO€ TIOHMMaHHE HEOOXOJUMOCTH MAaTeMaTHYeCKOro 0oOpa3oBaHUS B
oOIelt MOATrOTOBKE MHXKEHEpPA, B TOM YHCJIE BBIPA0OTATh MPEJCTABICHUE O POJU U
MECTe MaTeMaTHKA B COBPEMEHHOW MHWBWIM3AIMA W MHUPOBOM KYJIbTYpE.; HAYIUTh
YMEHUIO JIOTUYECKH MBICIUTh, ONEPUPOBATh C aOCTPaKTHBIMH OOBEKTaMH W OBITh
KOPPEKTHBIM B yIMOTPEOJICHUA MAaTEMaTUIECKUX TMOHSATHA, CAMBOJIOB ISl BRIPAKCHUS
KOJMYECTBEHHBIX W KAUCCTBCHHBIX OTHOIICHHWH; JaTh JOCTATOYHYIO OOIIHOCTH
MaTeMaTHYCCKUX MOHSATUM U KOHCTPYKIIHUM, 00€CTICUMBAIOIIYIO IIMPOKUN CIEKTP HX
MPUMEHUMOCTH, Pa3yMHYK) TOYHOCTH (OPMYJIHPOBOK MaTEMaTHUYECKUX CBOMCTB
U3y4aeMbIX  OOBEKTOB, JIOTHYECKYIO  CTPOrOCTh  HW3JIOKCHHS  MaTeMaTHKH,
OTIMPAIOIIYIOCS Ha aJICKBaTHBIN COBPEMEHHBI MaTeMaTHUCCKHUM S3BIK

HayuuTp nmpumeHsATh MaTEeMaTHYECKHWM amnmapaT aHaJUTHYeCKOW T'€OMETpHH,
JUHEHHOU anreOphl, quddepeHIIaTIbHOI0 U HUHTETPATbHOTO HMCUHCICHUS (PYHKIIUM
OJHOM u HECKOJIBKUX MEPEMEHHBIX, TEOpHH (YHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO, TCOPHH PSIOB, TCOpUHU AU hepeHITnaTbHBIX YPABHCHHH.

2. MECTO IUCHMIIJIMHBI B CTPYKTYPE OIIOII

Jucimnimaa «MaTtemaTnkay OTHOCHUTCS K JUCHUINIMHAM 0a30BO# 4acTH
omoka bl.

3. HEPEYUEHb IIJNIAHUPYEMBIX PE3VJIBTATOB OBYYEHMUSA

o AUCHUIIJIMHE

[Ipouecc wm3ydyenuss aucuuiimHbl «MaTemaTnka»  HampaBieH Ha
dopMUpOBaHUE CIEIYIOMINUX KOMIETEHIIUMI:

VYK-1-Criocoben ocymecTBiasiTh TMOUCK ,KPUTHUYECKHM aHalW3 ¢ CHHTE3
uHbOpMallMy, NPUMEHATh CHCTEMHBIM MOAXOJ  JAJIs PEIIeHUs IMOCTAaBJICHHBIX
3azay.

OIIK-3- CrnocoOeH TpUMEHSATh COOTBETCTBYIOIIMMA (PU3MKO-MAaTEeMATHUECKHI
amnmnapar, METOJIbl aHaJIu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATIBHOTO
MCCJIEIOBAHUS IPU PEIICHUH MPOPECCUOHATIBHBIX 3a7a4



Komnerenuust

Pe3yabTarbel 00y4eHMsl, XapaKTepHU3YIOIIHE
chopMUPOBAHHOCTh KOMIIETEHUMHU

YK-1

YMeer  aHanM3MpoBaTh 3ajayy, BBIAENSS €€ 0a30BbIC
COCTAaBILIIOIINE, HAXOJWTh M KPUTHYECKH aHAJIU3UPOBATh
nH(pOpMaIIKI0, HEOOXOAUMYIO NJisl PEIIeHHs] MOCTaBICHHOU
3a7a4, PACCMATPUBATh pPAa3JINYHBIE BapPUAHTBl PEIICHUS
3a/1a4M, OLIEHUBAs UX JOCTOMHCTBA U HEIOCTATKHU.

Brnaneer ymeHueM TpaMOTHO, JIOTMYHO, apryMEHTHPOBAHO
dbopMHpOBaTH COOCTBEHHBIE CYXACHUS U OLICHKU. OTinyaer
dbakThl OT MHEHHWH, HHTEpIpeTaluii, OLEHOK H T.I. B
pacCyX IEHUAX  JIPyTUX  YYaCTHUKOB  JEATEIbHOCTH.
OrmpenensieT W OUEHUBACT MPAKTUYECKUE TIOCIICICTBUS
BO3MOJKHBIX PEIICHUN 3a/1auu

OIIK -3

3HAaeT OCHOBHBIE MOHATHUS U METOABI JUHEHHON anreOpsbl
U aHAJIMTUYECKOM TeoMeTpud, JudPepeHIralIbHOr0 H
MHTETPAILHOTO UCYUCIEHUS (DYHKIIMM OJHOM U HECKOJIbKUX
MEPEMEHHBIX, TEOPUH PSIAOB, TEOPUU IUDPEepeHIIHATbHBIX
ypaBHEHUI U TEOPUHU PYHKIMK KOMILUIEKCHOTO MEPEMEHHOTO

YMeeT NpuMeHsITh MaTeMaTHUYECKHUM annapar aHaIMTHYECKON
T€OMETpUHU, JIMHEWHOW anredphl, auddepeHnrnansHoT0 |
UHTETPAJIbHOTO  MCUUCICHUS  (PYHKIMH  OJHOMU u
HECKOJIbKMX MEPEMEHHBIX, TEOpUU (PYHKUUN KOMITJIEKCHOTO
NEePEMEHHOr0, TEOPUH PSAAOB, Teopun AU epeHIrnaIbHbIX
ypaBHEHUH NIPU PEIICHUU MHKEHEPHBIX 3a/1a4

Brnaneet uHCcTpyMEeHTapueM pelieHuss MaTeEMaTUUYEeCKUX
3aJlad B CBOEM mpeaMeTHOW obJsactu

4. OPBEM JUCHUIIJIMHBI

OO6mrast TpyAOEMKOCTh JUCIHUIUIMHBI «MaTemMaTHKa» COCTaBIISIET
10 3.e. Pacnpenenenue TpyJOEMKOCTH JUCHUIUIMHBI 1O BHUJAM 3aHATHI

Ounas ¢opma o0yueHust

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




Jlexiu 54 18 18 18
[Ipaktuueckue 3ansatus (I13) 108 36 | 36 | 36
CamocrosiTeibHast padora 126 90 | 18 18
Yacel Ha KOHTpPOJIb 72 - 36 | 36
Bunpl mpoMexyTouHOM aTTeCTALH - n 4 n n
HK3aMEH, 3a4eT C OICHKOU
OO6mast TpyAOEMKOCTb
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) 58 20 | 20 18
B Tom umcne :
Jlekunn 28 10 10 8
[Ipaktueckue 3anstus (I13) 30 10 10 10
CamocrosiTesibHast pabdora 280 | 151 | 84 | 45
Yacel Ha KOHTPOJIb 22 9 4 9
Buael npomexxyTouHOM aTTeCTaHI/II/I - 4 . 4 4
HK3aMEH, 3a4eT C OIICHKOU
OO6mast Tpya0EMKOCTb
AKaJeMUYECKUE Yachl 360 | 180 [ 108 | 72
3.€. 10 5 3 2




5. COIEP)KAHUE JUCLHUIUIMHBI (MOIY.JIS)

5.1 Copep:xanue

TPYAOEMKOCTH 10 BHJaM 3aHSTHIA

pa3iesioB JAUCHMILUIMHBI W pacnpeaeieHue

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

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

(bopMbI

CBOWCTBA U BbIUUCIIEHUE. AreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL.  MaTpuusl u
nercTBus Hax HUMU. CUCTEMBI IBYX U TPEX
JIMHEUHBIX YPABHEHUH C ABYMsI U TPEMs
HensBecTHbIMU. [IpaBuiio Kpamepa.
O060611eHKe Ha cilyyail n ypaBHEHUH € n
HeusBecTHbIMU. [loHsTHE 00
OIpeAeIuTeNe N-ro nopsaaka. MaTpuyHsii
METOJ] PELIEHUS CHCTEM JIMHEWHBIX
ypaBHEHUH U ee pewenus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
JTUHENHbIX ypaBHeHul [Tonsitue 00
YPAaBHEHUH JIMHUU Ha IUIOCKOCTHU U B
IIPOCTPAHCTBE. Y PaBHEHHUE IIJIOCKOCTH,
IIPOXOSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopMaiu. O01iiee ypaBHEHHE
IIJIOCKOCTH 4€pe3 TPH 3aJaHHBIC TOYKH,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOsIHUE TOYKH 10 TUIOCKOCTH.
HopmanibHOE ypaBHEHUE IIIOCKOCTH. YTOII
MeXAy MIIockocTsaMu. IIpsmas B
npoctpancTee. KaHoHM4Yeckoe
[apaMeTPUIECKOE YpaBHEHHE MTPSIMOM.
B3anMHOe pacnosnoxeHue npsMon u
IIJIOCKOCTH. Y CIIOBUE NAPAJIEIbHOCTH U
NEPIEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH. Y CIIOBUE MAPAJIEIIbHOCTH U
NEPHEHIUKYIIIPHOCTH IIPSIMOU U IIIOCKOCTH
[Ipsmas Ha MIIOCKOCTH. Y paBHEHHE MPSIMON
C YIII0BBIM KO3(PUIIMEHTOM, TTPOXOJISIIIEH
yepes JABE TOUKH, B oTpe3kax. HopmanbsHoe
ypaBHEHUE NIpsAMO. PaccTosiHre OT TOUKH
JI0 IPSAIMON. YTOMI MeXAY 2-Ms IPSIMBIMHU.
IloHsiTHE O JIMHEWHOM BEKTOPHOM
npoctpancTse R". EBKIHIOBO n-MepHOE
npocTpaHcTBO. [IoHsATHE O NTMHENHHOM
ornepaTope Kak o JJMHEHHOM
npeoOpa3oBaHuy NpocTpaHcTBa. [Ipumepsl
JINHEHHBIX OMEPAaTOPOB H HX MATPHIL B R’ 1




R’. CobcrBenHbIe BekTOpbl. KBagpaTtnunsie
dopmel. [IpuBeeHne K KAHOHUIECKOMY
Buny. Kanonuueckue Gpopmbl ypaBHEHHIA
AJUIHTICA, TUTIEPOOIIBI, TTapaOOoITHI.
['eomeTpuyeckre cBOMCTBA AJUIMIICA,
runepOosbl, mapadonsl . O6miee
YpaBHEHUE KPUBOW BTOPOT'O MOPSAIKA.
[TpuBenenue o0IIero ypaBHEHUS K
KaHOHM4YECKOMY Buy. [lapasuienbHbii
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepxHOCTH BTOPOTO MOPSIKA.
Kanonuueckue popmbl OCHOBHBIX
ypaBHeHul. McciienoBanue noBepXHOCTEN
BTOPOTO MOPSAIKA METOAOM CEYEHUN

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

Heonpenenennsriit
Y OIIPEIEIICHHBIN
HWHTETpall

MHokecTBa BEILIECTBEHHBIX YHCEIL.
Yucnossle nocaenoBaTesnbHOCTH. [Ipenen
YHCJIOBOU IIOCIIEN0BATENBHOCTH. BepxHss u
HWKHSISI TpaHd MHOKecTB. CylliecTBOBaHUE
Ipezesia MOHOTOHHON OTPaHUYEHHOMN
I10CJIe10BaTeNbHOCTH. DyHKIIMM OJHON
JIeHCTBUTENbHOM nIepemMeHHoi. O0IacTh
onpenenenus. CrnocoObl 3a1aHus GYHKLIUH.
OCHOBHBIE 3JIEMEHTapHbIe (PYHKIUH
[Tonsitue npenena ¢pynkunu IlepBoiii u
BTOPOI 3aMeyaTenbHble npeaeinsl. Yuco e.
HarypasnbHble norapugpmsl.
beckoHeuHO Maiible PYHKIIMM U UX CBSI3b C
0ECKOHEYHO OOIBIIUMHU (QYHKIUSMU.
CpaBHeHHE OECKOHEYHO MaJIbIX.
OKBUBaJIeHTHbIE OECKOHEUHO Malible. Mx
MCII0JIb30BaHNUE MPU BBIYMCIIEHUU NIPEEIIOB
HenpepsiBHocTh pyHKImii. CBOlicTBa
HEMPEPHIBHBIX B TOUKE QPYHKIUI.
HenpepbIBHOCTH 371€MEHTapHBIX (YHKITHI.
Touku pa3pbiBa U UX KBaJU(UKALIHSL.
CaoiicTBa (yHKIU, HETIPEPHIBHBIX Ha
oTpeske. Hanbosnpiiee 1 HanMeHbIee
3HaueHus QyHKIUM 3agauu, NpUBOASIINE
K IIOHATHIO IIPOU3BOAHOMU. [ToHsATHE O
MIPOU3BOTHON (DYHKIIMK OTHOM
JIEUCTBUTENIHOU NepeMeHHOM. Eé
TEOMETPUYECKHUN CMBICT M MEXAHUYECKHUM
cMbIca. OCHOBHBIE ITPaBUIIA
nuddeperupoBanns. Hemocpeactsennoe

BBIYHUCJICHUEC ITPOMU3BOJHBIX OCHOBHBIX

22

40

72




arieMeHTapHbIX QyHKIMH. Tabnuma
npou3BoaHbIX Juddepennunan GpyHkumuu u
€ro CBOMCTBA. ' €OMETpUYECKUN CMBICI
nepBoro auddepeHuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepennuana. [Ipumenenue nepBoro
nuddepenuana B mpuOImKeHHBIX
BbluncieHusX. Teopemsl Poss, Jlarpanxa,
Koum. Teopemsr Pois, Jlarpanxa,
Kommu. PackpbiTie HEONpeaeneHHOCTE!.
IIpaBuno Jlonurans. IIpousBoHas
cinoxxnort pynkum. ObpatHas GyHKIUS.
HenpepriBHOCTS 1 1 hepeHIInpyeMoCcTh
obparnoit pynkiuu  [IpousBogHas
HESBHOM (PyHKIMH U QYHKIUH, 381aHHOM
napamerpuuecku. [loHsTue
norapu(MHUUECKON  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 popmyne
Maknopena dyHKuuit €', sinx, cosx,
In(x+1), (I1+x)" . UccnemoBanue GyHKIHIA C
MOMOIIBIO TIPOU3BOTHBIX. Y CIIOBHS
BO3pacTaHus U yObIBaHUS QyHKUMH. Toukn
skcTpemyMa. HeoOxoammoe ycioBre u
JIOCTaTOYHbIE IPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OOImas cxema ucciae10BaHus
(GyHKLIUH ¥ TOCTPOEHHE UX IPadUKOB.
OTbIcKaHNe HauOOJIBIIETO0 U HAMMEHBILIETO
3HA4YEeHUH HEMPEPHIBHOM Ha OTpe3Ke
¢byuknun. UccnenoBanue QyHKIuil Ha
BBIITYKJIOCTh U BOTHYTOCTh KPUBOI
[TepBooOpaznas. Heonpenenennslii
WHTErpaJl ¥ €ro cBoicTBa. Tabiuia
OCHOBHBIX (hopMyJ. 3aMeHa EpEMEHHO B
HEOIpeIeIEHHOM HHTEerpale.
WHTerpupoBaHue Mo 4acTsM .
WHTerpupoBanue BoIpaXeHUN,
COJIepKAINX TPUTOHOMETPUIECKHE
¢ynknuu. MHTETprpOBaHNEe HEKOTOPBIX
UPPALMOHATIBHBIX BhIPAKEHUM
Paznoxenne apoOHO-paliMoOHAIBLHOM




(byHKIMY Ha TPOCTEUIIIE APOOH.
WuTerpupoBaHue NpocTeninux apooei.
OrnpeiesieHHbIA UHTETPall, KaK Mpees
UHTErpaibHbIX CyMM. OCHOBHBIE CBOMCTBA
ornpeneneHHoro uaterpaia. IlpousBonnas
MHTErpajia o BepXHeMy Mpesery.
dopmyna Herorona-JIeiOnuiia.
Brruncnenue onpeaeneHHoro uHTerpana
METOJIOM MHTEIPUPOBAHMUS 10 YACTSIM.
3aMeHa IEPEMEHHOI B OIIPEIETIEHHOM
uHTerpaie. HecoOcTBeHHBbIE HHTETPAIIBL: C
OECKOHEYHBIMU IIPEJIENAMHU U OT
HEOI'PaHMYEHHOM MOABIHTErPAIbHOM
¢bynkuuu. TeopeMbl cpaBHEHHUS.
AOGCon0THAs M YCIIOBHAS CXOAUMOCTH ..
['eomeTpuueckue MpUIOKEHHS
OIPEENIEHHBIX UHTETPAJIOB K BBIUMCIICHUIO
IUIOIIAACH TUIOCKUX QUTYp, [UTHH AYT
KPHUBBIX U 00HEMOB Te1. Du3nveckne
IIPWIOKEHUSI OIPEIECIEHHOTO
UHTErpaa.

DyHKIMHU
HECKOJIBKUX
MEPEMEHHBIX

OOLIKHOBEHHEIE
Qg depeHmab-
HBIC YPaBHCHUS

@DYHKIMH HECKOJIBKUX IIEPEMEHHBIX.
Ob6nactp onpenenenus. [Ipenen pyHkumu.
HenpepriBHOCTE. YacTHBIE TPOM3BOAHBIE.
HuddepenumpyemMocts GyHKIUH
HECKOJIBKUX NepeMeHHBIX [10HbIM
muddepennuan. MluBapuanTHOCTH (HOPMBI
nosiHoro nuddepenuana. [lpumenenue
nosiHoro nuddepenimana B
NPUOIMKEHHBIX BBIUUCICHUSIX .
IIpou3BoaHas CII0KHON U HEABHOM
¢bynkuuit . KacatenbHast n10CKOCTh U
HOpMaJlb K IOBEpXHOCTH. YacTHbIE
pou3BoIHbIE AU epeHIInanbl BHICIIUX
nopsiakoB. @opmyna Tewopa st
(GYHKIMH IBYX IEPEMEHHBIX . DKCTPEMYM
(GYHKIIMN HECKOJIBKUX MTEPEMEHHBIX.
HeoOxonumoe 1 10CTaTOYHOE yCIOBHE
JKCTpeMyMa. . Y CJIOBHBIM OKCTPEMYM.
Merton Jlarpanxa. HanGomnbiee u
HalMEHbIIIee 3HaUeHUs! PYHKIHUI B
3aMKHYTO# 065acTu . OCHOBHBIE TOHATHS
teopun nudhepeHITNATBHBIX YPABHCHH.
Huddepennmanbabie ypaBHEHUS TIEPBOTO
MOPAJKA: C PA3ACIAIOMUMUCS

10
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20

48




NEPEMEHHBIMH, OJTHOPOIHbIC YPAaBHEHHS U
yYpaBHEHHMSI, IPUBOASAIINECS K HUM,
JMHEWHBIC YPaBHEHUS, YPABHEHUS
bepHyiiu, ypaBHEHHS B TIOJIHBIX
muddepennuanax . usndeckue 3anayu,
npuBoAsAIKe K AuddepeHIaaIbHbIM
ypaBHeHusiM 3aaada Kommu. Teopema
CYIIECTBOBaHMS U €IMHCTBEHHOCTH
pemenns 3agaun Ko (hopmynnpoBka).
[TonsTHE 006 OCOOBIX PELICHUX
TudepeHIaIbLHOr0 YpaBHEHUS.
Juddepennnanbabie ypaBHEHHS BBICITNX
nopsiakoB. 3agaun Komu. Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemenus 3agaun Komwu (hopmynuposka).
[ToHsTHE OOLIETO U YaCTHOTO PEIICHUH.
YpaBHEHUS, TOMTYCKAIOIINE TIOHIKEHHUE
nopsika Jluaelinsie tuddhepeHnuansHbe
YpaBHEHUS BBICIIUX MOPSAAKOB. JIMHEHHbBIE
onHOpoAHbIE TH(depeHTnaTbHbIC
YpaBHEHMsI, CBOWCTBA UX PEIICHU.
JIuneliHo 3aBHCUMBIE U JTMHEHHO
HE3aBUCHMBIE CUCTEMBI (DYHKITHUI.
Onpenenurens Bponckoro.
@dyH/1aMEHTaJIbHAsA CUCTEMA PELICHUI
JMHEWHOTO OJTHOPOTHOTO YPAaBHEHUS U
CTPYKTYpa €ro o0I1ero penieHusl.
JInHeliHbIe HEOTHOPOIHBIE

g depeHIaIbHble YpaBHEHUS.
CtpykTypa 00111ero penieHusl.

JInHeHbIE OTHOPOAHBIE

g depeHmaIbHbIe ypaBHEHUS ¢
MOCTOSIHHBIMU K03 purimeHTamu
JInHeliHbIe HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMH KO3 (hULIMEeHTaMHU.
CrtpykTypa obmiero pemeHus. Meton
Jlarpan»a BapHaluy MPOU3BOIBHBIX
NOCTOSIHHBIX. JIMHENHbIe OJTHOPOAHbIE
g depeHIaIbHble YpaBHEHUS C
MOCTOSIHHBIMU K03 purimenramu.
JInHeliHbIE HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C
MMOCTOSTHHBIMH KO3((UIIUEHTAMH C TTPaBOH
YacThIO CHeLUaNbHOro BUuga.  Cucremsl




OOBIKHOBEHHBIX (P (epeHInanbHbIX
ypaBHeHUI. HopMasnbHbIe CHCTEMBI.
Pemenuss HOpMaJIbHON CHCTEMBI METOIOM
UCKIIIOYCHUS

Yucaosrie,
(byHKIMOHATBHBIE
U CTEIEeHHbIE
pAIBI
Psanapr @ypoe.

Yucnossle psizibl. CXOAUMOCTb U CyMMa
psna. HeoOxonumoe yciioBue CXOAMMOCTH
psna. JlelcTBUs HaJ psaaMU: YMHOKEHUE
Ha YNCJIO, CJIIOKEHHE U BbIUUTaHUE. Psbl ¢
IIOJIOKUTEIBHBIMU WiieHaMU. [locTaTouHble
npU3HaKK cxoauMmoctu Jlanambepa u
Kommu. HTerpanpHblil npusHak
CXOJIMMOCTH. 3HaKOoINEepEMEHHbIE
psabl. AOCOIIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PSABL.
Teopema Jlerionuna. OneHka octaTka psaa
®OynkiuoHanbHele paasl. O01acTh
CXOAMMOCTH  (DYHKIIMOHAJIBHOTO PsJa.
ITonsiTHE O paBHOMEPHOHN CXOJUMOCTH.
[Tpusnak Beliepimrpacca. CreneHHble
psanel. Teopema Abensi. UntepBan u paguyc
CXOJIMMOCTH JUIsl PSJIOB C
JEHCTBUTEIBHBIMY YICHAMHU.
WuTterpupoBanue U 1uddepeHupoBaHme
creneHHbIX Psan Telnopa. Teopema o
€IMHCTBEHHOCTHU Pa3oXKeHUs QyHKIHUU B
CTENEHHOH psia. JlocTaTouHbIe YCIOBHS
paznoxumoctu pyHkuuu B pan Teitnopa
[Tpumepsl pa3noxKeHUs] HEKOTOPbIX
¢byHK1Mi B psag Makiopena:

e*,sin x,cos x, shx,chx,In(x+1),(1+ x)“ .
[IpyMeHeHre CTEeNEeHHbIX PSAI0B B
NPUOIMKEHHBIX BbIUMCIEHUSIX. DopMyIibl
Oitnepa. Psang @ypobe. Tpuronomerpuueckas
cucrema pynkuuii. [lonsrue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHIA.
Koadduunents! psaga @ypse. Teopema
Hupuxne . Pa3noxenue B pag Pypbe
YETHBIX M HEUETHBIX (DYHKIIHIA, 3aJaHHBIX
Ha uHTepBaie (—,7). Pasnoxenue B
TpuroHoMerpudeckuii psg @ypse
(byHKIMIA, 3aJaHHBIX Ha uHTepBane (—/,/) .
Paznoxenue B psag @ypbe QpyHKIHA,
3aganHbix Ha uHTepBane (0,/) Wuterpan
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Dypee.

Kpatneie u
KPUBOJIMHEWHBIE
WHTETpaJIbl
Bekropuslii aHanu3

3anauu, NIPUBOISALINE K IIOHATHUIO ABOMHOTO
uHTerpana. OnpeneneHye u CBONCTBa
JIBOMHOTO MHTErpaia. Beruucinenue
JIBOITHOI'O MHTETpaJia B JEKapTOBBIX
KOOpAuHAaTax. TpoMHON MHTErpasl U ero
CBoiicTBa. Briunciienre TpoitHOTO
MHTErpajia B JEKAPTOBBIX KOOPIUHATAX.
3ameHa IEpEMEHHBIX B IBOTHOM
UHTerpae. BeunciaeHue B MOJISIpHBIX
KoopauHarax I'eomerpudeckue u
(u3HYEeCKUEe TPUIIOKEHUS JBOMHBIX U
TPOWHBIX UHTETPAJIOB . 3aMEeHa
MIEPEMEHHBIX B TPOITHOM MHTETrpaje.
TpoiiHOM MHTErpan B UWIMHAPUYECKHUX U
cheprueckux KOopAUHATax. 3aaayu,
MPUBOIAIINE K KPUBOJIMHEHHBIM
uHTerpanam. Onpenenexnue
KPUBOJIMHENHBIX UHTETPAJIOB IIEPBOTO U
BTOPOT'0 TUIIOB, UX CBOWCTBA U BHIYMCIIEHUE
He3aBucnMocCTh KpUBOJIMHEHHOTO
UHTErpaya ot Gopmbl MyTH
uHTerpupoBanus. @opmyna ['puna u ee
npuMeHeHne  CKalspHOE Mode.
[ToBepXHOCTH U TMHUU YPOBHS CKAJISPHOTO
nosist. [Ipon3Bo/iHas O HApaBIEHUIO U
IPaJUEHT CKaJIIPHOTO I0JIsl, €r0
KOOpJMHATHOE U MHBapUAHTHOE
onpezaenenue. BektopHoe mnoue.
BexTopHble TMHUY 1 UX

g depeHIaIbHble YpaBHEHUS.
OnHOCTOPOHHME U ABYCTOPOHHHE
noBepxHOCTHU. [I0TOK BEKTOPHOTO MO
yepes MOBEpXHOCTh. Ero gusndeckuit
CMBICTT B M1OJIE CKOPOCTEN KUIKOCTH.
[ToBepxHOCTHBIE HHTETPaAJIbI IEPBOTO U
BTOPOTO pojia, OCHOBHBIE CBOMCTBA U
Bbiuncienue. . Dopmyna OcTtporpaackoro
-I"aycca. JluBepreHuns BEKTOPHOIO MOJIs,
WHBapUaHTHOE OIpeieieHne U (PU3NIEeCKUi
CMBbICI. BpluncieHne AMBEpreHIyH.
ConenoniansHoe (TpyOuaToe) mosue
JIvHeitHbIe MHTErpasibl B BEKTOPHOM IIOJIE.
Pa6ota cunoBoro mosst. LHupkymsiius
BekTOpHOTO noJisi. Teopema Ctokca. Porop
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nosst. PU3NYECKUI CMBICI POTOpA . .

VY ci1oBUs HE3aBUCUMOCTH JIMHEHHOTO
UHTErpaia oT (OpMbI MyTH
uHTerpupoBanus. [lorenman nosns,
YCIIOBUS IOTEHUUATBHOCTH. Brruncienue
norenuuana. Oneparop I'aMuibTOHA.
Huddepennmanbapie oniepalui BTOPOTO
NOpsI/IKa B BEKTOPHOM aHanu3e. Oneparop
Jlannaca

DJIEMEHTHI TEOPUU
byHKIIUN
KOMILJIEKCHOTO
[EPEMEHHOTO0 U
OTepaIioHHOe
HCYHCIICHUE.

KommuiekcHble uncna v JeHCTBUS HaJl HUMU
KommekcHas miaockocts. O0nactu u
KPUBBIE Ha KOMILIEKCHOU IIJIOCKOCTH.
[TonsaTHE QPYHKINH KOMIUIEKCHOTO
nepeMeHHoro. [Ipenen u HenmpepbIBHOCTb.
DneMeHTapHble PYHKLIUU KOMITJIEKCHOTO
nepemeHHoro [IponsBoanas ¢pyHkuus
KOMIIJIEKCHOT'O IEPEMEHHOT 0. Y CIIOBUS
Kommu-Pumana. Ananutuueckue u
rapMoHnueckrue QyHKIuu. CBA3b MEKIY
aumn. uddepenunpyemocts GpyHKImiA
KOMIUIEKCHOTO IIepeMeHHoro Murerpain ot
(GYHKLINU KOMITJIEKCHOT'O IEPEMEHHOTO.
Teopema Komm a1t mpocToro u cioxHOro
KoHTYypa. MHTerpanbHast Gpopmyna Komm.
CreneHHble psijibl B KOMIUIEKCHON (opMme.
Psnsr Teitnopa u Jlopana. Ocobble Touku
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOT0, UX
kiaccudukanus. Beraersl. OCHOBHas
TE€OpeMa O BbIYETaX. BHIYMCICHUE BHIYETOB.
[IprMeHeHrEe BbIUETOB K BBIYMCIIEHUIO
unterpanos. Jlemma JXopaana u ee
npumeHenue. IIpeoOpazoBanue Jlamnaca.
OcHOBHBIE TEOpPEMBI 00 OpUTHHANIAX U
n3o00paxkenusx. CBoicTBa npeodpazoBaHus
Jlannaca. M3o0paskeHust mpocTermmx
¢byuknuii. Ceprka pynkumii. Teopema o
CBEpTKE, TeopeMa 3amnas3asiBanus. HTerpan
Hroamens. OGpatHbIe TpeoOpa3oBaHMs
Jlanunaca. IIpumeHeHne BBIYETOB 11
oOpartHoro npeoOpa3oBanus Jlariaca.
Teopemsb! paznoxkenus. OnepaluOHHbII
METOJ peleHus JudQepeHInatbHbIX
YPaBHEHHMH U CUCTEM € IIOCTOSSHHBIMU
koaurmentamu. . [Ipumenenmne
OIEPALIMOHHOT0 METO/Ia K PEILICHHIO 3a/1a4
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SJICKTPOTCXHUKH U TCOPUU IJICKTPUICCKUX

LEIIEH.
Hroro 54 | 108 | 126 | 288
3aounas ¢opma o OyueHusi
Ne /i Hauveroanme Conepxxkanue pazzena Jlekn Tpax CPC Beero
TEMBI 3aH. qac
1 [OnemenTsl Onpenenureny 2-ro ¥ 3-ro nopsaka, ux

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

(bopMbl

CBOICTBA M BbIUUCIIEHUE. AnreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL.  MaTpuusl u
nercTBus Hax HUMU. CUCTEMBI IBYX U TPEX
JMHENHBIX YPaBHEHUH C IBYMS U TpeMs
HeusBecTHbIMU. [IpaBuno Kpamepa.
O0600611eHne Ha cilydail n ypaBHEHUH € n
HeusBecTHbIMU. [loHsTHE 00
OIpElEIUTENE N-TO NopsAaKa. MaTpHU4uHbII
METOJ pEUICHUS CUCTEM JIMHENHBIX
ypaBHEHUU U ee pewenus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
TUHEeHHbIX ypaBHeHul [lonsTre 06
YPaBHEHUH JIMHUU HA TUIOCKOCTHU U B
IIPOCTPAHCTBE. Y PaBHEHHUE IIJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopMmanu. Ob1iee ypaBHEHHE
IIJIOCKOCTH Y€pe3 TPH 3aJJaHHBIE TOUYKH,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOSIHUE TOYKH 10 TUIOCKOCTH.
HopmaiibHOe ypaBHEHHUE IIIOCKOCTH. YTOII
MexXay mIockocTaMu. Ilpsmas B
npoctpancTee. KaHoHM4eckoe
[apaMeTPUIECKOE YpaBHEHHE MTPSMOM.
B3anMHOe pacnosnoxeHue npsMon u
IUIOCKOCTH. Y CJIOBHE NMAapAJUIEIIBHOCTH U
NEePIEeHIUKYISIPHOCTU IPSIMON U
IJIOCKOCTH. Y CIIOBUE MAPAJIEIIbHOCTH U
NEPIEHIUKYJIIPHOCTHU NPSMOM U IIIIOCKOCTH
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.
ITonsiTHE O IMHEWHOM BEKTOPHOM
npoctpanctse R". EBKIMIOBO Nn-MepHOE
npocTpaHcTBO. [IoHATHE O JTMHEWHOM
OIIEPATOPE KaK O JMHEHHOM




npeoOpa3oBaHuU MpocTpaHCTBa. [Ipumepsr
JIMHEHHBIX OIIEPaTOpPOB U UX MATPULl B R’u
R’. CoberBennbie BekTopsl. KBagpaTHanbie
dopmel. [IpuBeneHrne K KAHOHUYECKOMY
Buny. Kanonumueckue Gpopmbl ypaBHEHUM
AJUIHTICA, TUTIEPOOITBI, TTapaOOoITHI.
['eomeTpuyeckue cBOKCTBA JUIUIICA,
runepooibl, mapadosnsl . Odmiee
ypaBHEHHE KPUBOI BTOPOIO NOPSIKA.
[TpuBenenue o0IIero ypaBHEHUS K
KaHOHM4YECKOMY Buy. [lapasuienbHbii
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepxHOCTH BTOPOTO MOPSAKA.
Kanonuueckue popmMbl OCHOBHBIX
ypaBHeHuU. McciienoBanne noBEpXHOCTEN
BTOPOTO MOPSAIKA METOAOM CEYEHUN

Beenenue B
MaTeMaTU4YeCKUil
aHaJIu3.
Huddepennnm-
aJbH 0€
HCYHCIICHHE
(GyHKIIUN OJTHOU
IIEPEMEHHOM.

Heonpenenennsrit
Y OIIPEIEIICHHBIN
HWHTETpall

MHokecTBa BEIIECTBEHHBIX YHCEIL.
Yucnossle nocnenosarTenbHoCcTH. [Ipenen
YHUCJIOBOM TIOCIIEOBATENBHOCTH. BepXHsis u
HWKHSIS TpaHd MHOKecTB. CylliecTBOBaHUE
Ipezesla MOHOTOHHON OTPaHUYEHHOMN
nocyenosarenbHocT. OyHKIMU OHOU
necTBuTeNbHON nepeMeHHol. O61acTb
onpenenenusi. CnocoObl 3a1aHus GYHKLIUH.
OcCHOBHBIE 3JIEMEHTapHbIe (PYHKIUH
[Tousitue npenena ¢pynkunu IlepBoiii u
BTOPOM 3amedarelbHbIe Ipenensl. Yuco e.
HatypanbHble norapugmsi.
beckoHeyHO Maiible PYHKIIMH U UX CBSI3b C
O0ECKOHEYHO OOIBIIUMHU (QYHKIUSMU.
CpaBHeHue O€CKOHEYHO MaJIbIX.
DKBHBaJICHTHBIE OECKOHEUHO Maible. Mx
UCIIOJIb30BAaHUE IIPU BBIYUCIICHUH IIPEIEIIOB
HenpepsiBHocTh pyHKImii. CBoiicTBa
HENPEPHIBHBIX B TOUKE PYHKIIUH.
HenpeprIBHOCTB 351eMEHTapHBIX QYHKIUH.
Touku pa3pbiBa U UX KBaJTU(UKALIMSL.
CaoiicTBa (yHKIUH, HETIPEPHIBHBIX Ha
orpeske. Haubonbiiee 1 HauMeHbIIee
3Ha4yeHus: GyHKUUN 3agayuu, NPUBOASIIIE
K IIOHATHIO IPOU3BOAHOM. [ToHsATHE O
MIPOU3BOTHON (DYHKIIMK OTHOM
JIEUCTBUTENbHOU nepemeHHon. Eé
TEOMETPUYECKHAN CMBICT M MEXaHUYECKUN
cMbIca. OCHOBHBIE ITPaBUIIA




muddepentmposanusi. Henocpenctsennoe
BBIYUCIICHHE ITPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX GpyHkuuid. Tabmuia
npon3BoAHBIX Juddepennuan GpyHKIuu u
ero cBoiicTBa. ['eoMeTpruyuecKuii CMbICI
nepBoro auddepeHnuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepennmana. [Ipumenenne nepBoro
muddepeHimana B mpuOIMKEHHbBIX
BbluncieHusX. Teopemsl Poss, Jlarpanixa,
Koum. Teopemsr Poius, Jlarpanxa,
Kommu. PackpbiTie HEONpeaeneHHOCTE!.
[IpaBuno Jlonurans. [IpouzBoaHas
cnoxHou pyHkiuu. OOpatHas QyHKUIHA.
HenpepriBHOCTS U 1 hepeHInpyeMoCcTh
obOparnoit pynkun  [IpousBogHas
HEeSIBHOW (YHKUWU U (DYHKIIMHU, 33TaHHON
napamerpuuecku. I[lonstue
norapu(MHUYECKON  MPOU3BOTHOM.
®opmyia Telnopa ¢ OCTATOYHBIM YJIEHOM
( popma Jlarpanxa). [IpencraBnenue mo
dopmyie MakinopeHa GyHKIUR e,
sinx, cosx, In(x+1), (1+x)" .®opmyna
Teiinopa ¢ octaTouHbIM wieHOM ( hopMma
Jlarpanka). [IpencraBnenue mno gpopmyse
Maxksiopena (yHKIHA €', Sinx, cosx,
In(x+1), (1+x)" . UccnemoBanue GyHKIHIA C
MOMOIIbIO IPOU3BOJHBIX. Y CIIOBUS
BO3pacTaHus U yOsiBaHus QyHKIMA. Touku
skcTpeMmyMa. HeoOxoaumoe ycinoBue u
JIOCTaTOYHbIE TPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OOImas cxema ucciae10BaHus
(GyHKUIUH ¥ TOCTpOEHHE UX I'PadUKOB.
OTpIcKaHKe HauOOJBIIETO U HAUMEHBIIIETO
3HAYE€HHUI HETPEPBIBHOM HA OTPE3KE
¢byuknun. UccnenoBanue QyHKIMi Ha
BBIITYKJIOCTh U BOTHYTOCTh KPHBOM
[TepBoobOpaznas. HeonpeneneHHsbIit
MHTErpal u ero cBoiicrea. Tabmuia
OCHOBHBIX (hopMyJ1. 3aMeHa IEPEMEHHO B
HEOIpEAECIEHHOM UHTETpaJIe.
WHTerpupoBaHue 1o 4acTsM .
WNHTerpupoBanne BoIpaXeHUH,
coJIepKalliuX TPUTOHOMETPUUYECKHE
¢byukun. UHTErpupoBanne HEKOTOPBIX




UPpaIMOHATILHBIX BBIPAXKEHUH
Paznoxenune apoOHO-palIMOHANIBHON
(GyHKIMY HAa TPOCTEUIINE APOOH.
HNHTerpupoBanue NpoCTEHIINX APOOECH.
OnpeneneHHbli HHTErpall, Kak npeaesn
MHTETrpabHbIX cyMM. OCHOBHBIE CBOICTBA
omnpezeneHHoro uurerpaia. [IpousBonnas
MHTETpaja Mo BepXHEMY Mpeaemy.
®opmyna Herotona-JleitGuuma.
Beruucnenue onpeieaeHHOro HHTerpaa
METOZOM HMHTETPUPOBAHUS MO YACTSIM.
3aMeHa IEPEMEHHOI B OIIPEIETIEHHOM
uHTerpane. HecoOCTBEHHBIE HHTETPAJIBL: C
OECKOHEYHBIMU MPEIeIaMU U OT
HEOTPaHMYEHHOW MOIBIHTETPATBLHOM
¢byskun. TeopeMbl cpaBHEHHUS.
AOCOoIOTHAs U YCIIOBHAS CXOAUMOCTH ..
['eomeTpruecKie MPUIOKEHHS
OTIpENIeIICHHBIX MHTETPAJIOB K BEIYMCICHUIO
IUIOIIAACH TUIOCKUX QUTYp, [UTHH AYT
KpPUBBIX U 00beMOB Ten. Dusnueckue
MPUIIOKEHUS OMPEIEICHHOTO
UHTErpaa.

DyHKIMHU
HECKOJIBKUX
MIEPEMEHHBIX

OOBIKHOBEHHBIE
b depeHnmanb-
HbI€ YpaBHEHUS

@DYHKIMH HECKOJIBKUX NTEPEMEHHBIX.
Ob6nacte onpenenenus. [Ipenen pyHkumu.
HenpepriBHOCTE. YacTHBIE TPOM3BOAHBIE.
HuddepernunrpyeMocTb GyHKIMMA
HECKOJIbKMX IepeMeHHbIX [IomHbIi
muddepennuan. MluBapuanTHOCTD (HOPMBI
nosiHoro nuddepenuana. [lpumenenue
nojHoro augpdepenHnuana B
NPUOJINKEHHBIX BBIYUCICHUSX .
[Ipou3BoaHas CI0KHON U HEABHOM
¢ynkuuit . KacatenbHast n10CKOCTb U
HOpMaJb K TOBEPXHOCTH. YacTHbIe
MIPOM3BOIHBIE AP depeHIInatbl BEICIIUX
nopsiakoB. @opmyna Tewsopa st
(GYHKIMH IBYX TEPEMEHHBIX . DKCTPEMYM
(YHKLIUU HECKOJIBKHUX MEPEMEHHBIX.
Heo6xonuMoe u 10cTaTOYHOE YCIIOBHUE
JKCTpeMyMa. . YCJIOBHBIM DKCTPEMYM.
Merton Jlarpanxa. HanGomnbiee u
HalMEHblIIee 3HaYeHUs PyHKIUI B
3aMKHYTOM 00act . OCHOBHBIC TTOHSTHUS
teopun nudhepeHITnaATbHBIX YPABHCHH.




Juddepennnanbable ypaBHEHHS IEPBOTO
HOPSAJKA: C PA3AEIAIOLUMUCS
[IEPEMEHHBIMU, OJJHOPOHBIC YPaBHEHUS U
YPaBHEHMsI, IPUBOASIIMECS K HUM,
JMHEWHbIE YPAaBHEHUS, YPABHEHUS
bepHyiiu, ypaBHEHUS B TIOJIHBIX
muddepennuanax . usndeckue 3amnaqm,
npuBosANIHe K TuddepeHImanTbsHbIM
ypaBHeHussiM 3anada Komm. Teopema
CYILLECTBOBaHMS U €JUHCTBEHHOCTHU
pemenns 3agaun Ko (hopmyinnpoBka).
[TonsTHEe 06 OCOOBIX PEIICHUAX
mudepeHIaTbHOTO YpaBHEHHUS.
Juddepenunanbable ypaBHEHHSI BBICIINX
nopsiakoB. 3agaun Ko, Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemrenus 3anaun Komwm (hopmynupoBka).
[TonsiTHEe OOIIETO ¥ YaCTHOTO PEIICHU.
YpaBHEeHUs, JOMYCKAIOIME TOHUKEHHUE
nopsika Jlunelinsie tuddepeHnuansHbe
ypaBHEHMsI BHICIIUX HOPsIKOB. JInHelHbIe
OJIHOpOHbIE U depeHnaTbHbIe
YpaBHEHUs1, CBOMCTBA UX PELICHUMN.
JInHelHo 3aBUCUMBIE U TMHENHO
HE3aBHCHUMbIE CHUCTEMBI (DYHKLIHH.
Omnpenenurens BpoHckoro.
@dyH/1aMEHTaJIbHAsA CUCTEMA PELICHUI
JMHENHOT0 OJTHOPOJHOTO YpaBHEHUS U
CTPYKTYpa €ro o0IIero pemeHms.
JInHeHbIE HEOAHOPOIHBIE

g depeHIaIbHble YpaBHEHUS.
CtpykTypa 00111ero penieHusl.

JInHeHbIE OTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSTHHBIMU KO3 PUIIEHTaMH
JInHeliHbIe HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHUS C
NOCTOSIHHBIMHU K03 punimenTamu.
CrpykTypa obuiero pemeHus. Metoa
Jlarpan»a BapHaluy MPOU3BOIBHBIX
MIOCTOSIHHBIX. JIMHENHBIE OTHOPOAHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMH KO3 (hULIMEeHTaMHU.
JIvuHeitHbIe HEOAHOPOIHBIE
nuddepeHnraIbHbIe YpaBHEHUS C




MOCTOSIHHBIMU K03(purimenTamu ¢ mpaBoi
YaCThIO CIIEUUANBbHOrO Buja.  Cucremsl
OOBIKHOBEHHBIX (P (epeHInanbHbIX
ypaBHeHu. HopMasnbHble CUCTEMBI.
Pemienus HopManbHOM CUCTEMbI METOJIOM
UCKITIOUEHMUSI

Ywucnosele,
(GyHKIIMOHATIBHBIE
U CTCIICHHBIC
pAIbI
Psaner @ypee.

Uucnoseie psaapl. CXOAUMOCTH U CyMMa
psna. HeoOxoqumoe yciioBue CXOAMMOCTH
psna. JlelcTBUs HaJ psaaMu: YMHOKEHUE
Ha 4MCJIO, CJIIOKEHUE U BbIUUTAHKE. Psnibl ¢
ITOJIOKUTENBHBIMY YieHaMU. JlocTaToO4HbIE
IpU3HaKu cxoaumocTH Janambepa u
Kommu. aTerpanpHblil npu3Hak
CXOJUMOCTH. 3HAKOIIEPEMEHHBIE
psizbl. AGCONIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PSABL.
Teopema Jlerioauna. OneHka ocraTka psaa
®yHKUMOHANbHBIE psAbl. O0acTh
CXOAMMOCTH  (DYHKIIMOHAIBHOTO PSJIa.
ITonsiTHE O paBHOMEPHON CXOIUMOCTH.
[Tpusnak Beliepimrpacca. CreneHHble
psanel. Teopema AGens. MatepBai u paanyc
CXOJMMOCTH JUIs PSJIOB C
JENCTBUTENBHBIMY YICHAMHU.
WuTterpupoBanue u 1udepeHupoBaHme
creneHHbIX Psan Telnopa. Teopema o
€IMHCTBEHHOCTH Pa3IoXKeHUs QYHKIINH B
CTENEeHHOM psa. JlocTraTtouHble yCIOBHS
paznoxumoctu pyHKIUU B psan Teitnopa
IIpumepsl pa3noKeHHs] HEKOTOPBIX
¢bynkuuit B psg MakiopeHa:

e*,sin x,cos x, shx, chx,In(x +1),(1+ x)*.
[IprMeHeHre CTeNeHHbIX PSAI0B B
NPUOIMKEHHBIX BbIUKCICHUSIX. DopMyIibl
Oinepa. Pag ®ypee. Tpuronomerpuyeckas
cucrema Gpynkuuii. [lonsarue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHIA.
Koadduunents! psaga @ypoe. Teopema
Hupuxne . Paznoxenue B psag Oypbe
YETHBIX U HEYETHBIX (DYHKUNH, 3aJaHHBIX
Ha uHTepBaie (—7,7). Pasnoxenue B
TpuroHoMerpudeckuii psg Oypoe
GyHKIMIA, 3aJaHHBIX HA uHTEepBaie (—/,/)

Paznoxenue B psag @ypre GyHKIHH,




3agaHHbIX Ha uHTepBasie (0,/) Murterpan

Dypsre.

Kpatneie u
KPUBOJIMHEWHBIE
WHTETpaJIbl
Bekropuslii aHanu3

3ajauun, TPUBOASIINE K MOHATHIO IBOMHOTO
uHTerpana. OnpeneneHye u CBONCTBa
JIBOMHOTO MHTErpaja. Beruucienue
JIBOMHOTO MHTErpajia B JE€KapTOBBIX
KOOpAuHAaTax. TpoMHON MHTErpasl U ero
CBoiicTBa. Briunciienue TpoitHOTO
WHTErpajia B IEKAPTOBBIX KOOPAUHATAX.
3ameHa NepeMEHHBIX B IBOTHOM
UHTEerpase. Borunciienue B moJaspHbIX
KoopauHarax I'eomerpudeckue u
(du3HYEeCKUEe TPUIIOKEHUS JBOMHBIX U
TPOMHBIX UHTErPAJIOB . 3aMeHa
MIEPEMEHHBIX B TPOITHOM UHTETpaje.
TpoiiHOM MHTErpan B UMWIMHAPUYECKHUX U
cheprueckux KOopAUHATax. 3aaayu,
MPUBOSAIINE K KPUBOJIMHEHHBIM
uHTerpanaMm. Onpenenenne
KPUBOJIMHEHHBIX UHTETPAJIOB NIEPBOTO U
BTOPOTO TUIIOB, UX CBOWCTBA U BHIYMCIICHHE
HeszaBucuMocTh KpUBOJIMHENHOTO
UHTETpasa oT Gopmbl MyTH
uHTerpupoBanus. @opmyna ['puna u ee
npuMeHenue CkansipHOe moJe.
[ToBepxHOCTH U JTUHUU YPOBHS CKAISIPHOTO
nosist. [Ipon3BoiHAs 110 HAIPABJICHUIO U
TPaIMEHT CKAJSIPHOTO TOJIs, €T0
KOOPJMHATHOE U MHBAPHUAHTHOE
onpezaenenue. BekropHoe noue.
BekTopHble TMHUM U UX

g depeHIaIbHble YpaBHEHUS.
OIHOCTOPOHHUE U IBYCTOPOHHUE
MOBEepXHOCTHU. [TOTOK BEKTOpHOTO MO
yepe3 MoBEepXHOCTh. Ero dhms3uueckuii
CMBICT 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
CcMbIC]. Bpluncnenue quBepreHimm.
ConenounpanbHoe (TpydUuaToe) mojue
JIvHeitHbIe MHTErpasibl B BEKTOPHOM IIOJIE.




Pab6ota cunoBoro nomnst. Hupkymsiaus
BekTopHoro nosst. Teopema Crokca. Potop
nosst. PU3NYECKUI CMBICI POTOpA . .

VY ¢n0BUS HE3aBUCUMOCTH JIMHEWHOTO
UHTErpasa ot Gopmbl MyTH
uHTerpupoBanus. [loTennuman nosus,
YCJIOBHS IOTEHIMAIBHOCTU. Bbruncienue
noreHuuana. Oneparop ['amunbrona.
Juddepennmanbabie onepanuu BTOPOro
NOps/IKa B BEKTOPHOM aHanu3e. Oneparop
Jlannaca

DJeMeHTbl TEOpUHU
byHKIIUN
KOMIUIEKCHOT'O
NEPEMEHHOTO U
OIEPAIIMOHHOE
HCUHCIICHUE.

KomrmiekcHbie uncna u IeicTBrs HaJl HUIMH
KommuiekcHas minockocts. O61acT 1
KpHUBbIE Ha KOMIUIEKCHOM TJIOCKOCTH.
[TonsiTre GyHKIMN KOMILIEKCHOTO
nepeMmeHHoro. [Ipeaen u HeMPepHIBHOCT.
DnemeHTapHble (YHKIIUU KOMIUIEKCHOTO
nepemerHoro [IpousBoanas GyHKIus
KOMIUIEKCHOT'O [IEPEMEHHOT0. Y CJIOBUS
Komu-Pumana. AHanutudeckue u
rapMoHnueckrue QyHKIuU. CBA3b MEKIY
Humu. J{uddepennmpyemocts GyHKIUI
KOMILJIEKCHOTO epeMeHHoro MHTerpai ot
(bYHKLIUU KOMITJIEKCHOTO IEPEMEHHOTO.
Teopema Kotu 11 MpoCTOTo U CI0XKHOTO
KoHTypa. MHTerpanbHast popmyna Komm.
CreneHHbIC PSAIBI B KOMIUIEKCHOM opme.
Psinpr Teitnopa u Jlopana. OcoObie TOUKH
(YHKINY KOMITJIEKCHOTO IIEPEMEHHOT0, X
kiaccudukanus. Beraersl. OcCHOBHas
TEOpeMa O BbIUETaxX. BHIYUCICHUE BHIYETOB.
[TprMeHeHNe BBIYETOB K BBIYMCICHHIO
uHTerpaioB. Jlemma Xoppana u ee
npumeHenue. [IpeoOpazoBanue Jlamnaca.
OcHoBHbIE TEOpPEMBI 00 OpUTHHATIAX U
n3zobpaxenusx. CpoicTBa npeodpazoBaHuUs
Jlannaca. M3o0paskeHust mpocTerimmx
¢byuknuii. Ceprka pynkumii. Teopema o
CBEpTKe, TeopeMa 3amna3abiBanus. MiHTerpan
Hroamens. O6paTHbIe TpeoOpazoBaHUs
Jlannaca. [IpumeHeHue BHIYETOB IS
oOpartHoro npeoOpasoBanus Jlariaca.
Teopemsl paznoxxenus. OnepanmoOHHbIN
MeToa perieHus auddepeHnanTbHbIX
YpaBHEHUI U CUCTEM C IOCTOSTHHBIMU




emneu.

koddurnmentamu. . [lpumenenue
OTIEPALIMOHHOTO METO/Ia K PEIICHHIO 3a/1a4
AIEKTPOTEXHUKH U TCOPHH ICKTPHUSCKUX

Hroro

28

30 | 280 | 338

5.2. Ilepeuenn JaGopaTopHbIX padoT

He mnpemycMoTpeHO yuYeOHBIM IUTAHOM

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

B cootBercTBUM C y‘le6HLIM IJIaHOM OCBOCHHC NUCHUIUIMHBI HE IIPEAYCMATPHUBACT

BBITIOJIHEHUE KYPCOBOrO TIpoekTa (paboThl ) WM

KOHTPOJIbHON  PabOThI

7. OHEHOYHBIE MATEPHUAJIbI JJIA IPOBEJIEHUWS

MPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIUXCS 11O

JTUCLUILIMHE

7.1. Onucanne mnokasarejedl M KpUTepHeB OLEHMBAHWS KOMIIETEHIUH Ha

Pa3JMYHBIX JTanax ux ¢popmMupoBaHus,

7.1.1 Dram Tekywmero KOHTPOJS

OIIMCAaHHE IIKAaJ OLHCHHUBAHUA

PGSYJ'II)TaTI)I TEKYIIETO KOHTPOJIA 3HAHWI U MEKCECCHUOHHOM aTTeCTalilu OIICHUBAIOTCs

IO CJICYIONICH CUCTEeME:
«aTTECTOBAHY;
«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,
Komme- XapakTepusyomme KpnTeplm
ATTeCcTOBaH HearTrecroBan
TEHIUS copmupoBaHHOCTH OLlCHUBAHUA
KOMIECTCHIIMH
VK-1 Ywmeer aHanmM3UpoBath | PereHre CTaHAApTHBIX Brmonaenne pador | HeBsimonHeHne
sajiaty, BEUIENAA ee OasoBLIE | IpakTHYECKUX 33184 B CPOK, paboT B CPOK,
COCTABIIAIONINE, HAXOMUTE U PEAYCMOTPEHHBIN | IPEIyCMOTPEHH
KPUTUYCCKHA aHAJIM3UPOBATH B pa60‘II/IX I)H-;I B pa60‘II/IX
uHdopmanuio,
opmar porpaMmmax rporpammax
HEOOXOMMYFO I pelIeHHs
ITOCTaBJIEHHOM 3ajJiauu,
paccMaTpuBaTh pasin4HbIC
BapUaHTBL peuicHus
3amadu, OIICHHUBAas nux
JOCTOMHCTBA U HCJIOCTATKH.
Brajeer ymennem rpamotHo, | PerreHHe MPUKIIAIHBIX Brimonuenue padot | HeBbmonHeHue
JIOrMIHO, - apryMCHTHPOBAHO [[ipak TMUCKKUX  3a7ay B CPOK, paboT B CpOK,
bopmuposaTh  COGCTBCHHEIE MPEeIyCMOTPEHHBIN | IPEAYCMOTPEHH
CYRACHWL | OLCHKH. B pabounx bl B pabounx
Otnuyaer hakThl OT MHEHHUH,
. IporpaMmmax nporpaMmax
HMHTEPIpETaluil, OLEHOK H
T.A. B PACCYXKICHUAX APYTUX
Y4YaCTHUKOB  JOCATCIBHOCTHU.
Onpenensier U OLCHUBACT
NPAKTHYCCKUEC IOCIECACTBUA
BO3MOKHBIX peHlCHI/II;'I




3a1a9n

OIIK-3 3HaeT OCHOBHbIC NOHATHS | AKTHBHAS PabOTa Ha Brimonuenue pador | HeBsimonHenne
METOMLI JIMHEHOR anreOPhl| s peryryeckix 3aHsATHAX B CPOK, paboT B CPOK,
u AHAJIUTHYCCKON o
reomerpun, TIPENyCMOTPEHHBIN | IPEAYCMOTPEHH
nudbepeHIHaTLHOTO u B paboumx BIif B pabo9mx
HUHTETPAJIBHOI'O HCYUCIICHUSA HporpaMMaX HporpaMMaX
¢byHKIUH OJHOMU u
HECKOJIBKUX NEPEMEHHBIX,

TEOPUH  DPsANOB,  TEOPHUHU

b hepeHIraIbHbIX

ypaBHEHUI u TEOPUH

(dyHKIHI KOMIIJIEKCHOTO

[IEPEMEHHOT0

Ymeer _ IpuMeHATh [ PerieHne CTaHAapTHBIX Bemonnaenue padot | HeppimonHenue

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

AHAJIMTUIECKON TI'C€OMETPHH, o

JE—— anre6pbL, MIPESYyCMOTPEHHBIN | IPEeAYCMOTPEHH

T hepeHIHaILHOTO u B pa60qnx Bl B pa60qnx

HUHTETPAJIbHOIO0 HCYUCIICHUA nporpamMmax mporpamMmax

dyHKIHH OJTHOM H

HECKOJIBKHUX NEPEMEHHBIX,

TEOpHU yHKUMI

KOMIIJICKCHOI'O

TNIEPEMEHHOI'0, TCOPUH PAIOB,

Teopuu AnU(depeHIHATBHBIX

YpaBHEHUH TIpU  PELICHUU

WHXCHCPHBIX 3a/1a4

Braneer unctpymentapuem | PerieHue MPUKIATHBIX Brimonnenue pabor | HeBrsimonHenue

PCIICHITT MATCMATHACCKIX | rhagTiaecKuX 3a1a4 B CPOK, paloT B CPOK,

3aga4 B CBOCH o

npeaMeTHOM  06iacTH MPEAYCMOTPEHHBIN | IPEe1yCMOTPEHH

B pabouux BIi B pabo4nx

IIpOrpaMMax TporpaMmax

7.1.2. 3Tan MPOMEKYTOYHOI0 KOHTPOJIsI 3HAHUH
Pe3ynbrarhl MpoMeXyTOYHOTO KOHTPOJIA 3HAHUM oleHuBaroTca B 3,1,2 cemectpe s

OYHOU  (popMmBI

4eThIpex OaluIbHOW CHCTEMeE:
«OTIIMIHOY;
«XOPOLIOY;
«YIIOBJIETBOPUTEIHLHO,
«HEYJIOBJIETBOPUTEIBLHO.

oOyuenun u B 3,1,2 cemectpe Il 3a04HOM  (POPMBI

OOy4YeHHHST TI0

PesyabTaThl
Komme- 00y4eHus ,xapaKTepu Kputepun
3yiomue OTau4yHoO Xopowo Ynaos.. Heynosa.
TEHUHS | hopmupoannocTs OIleHUBAHMS
KOMIICTCHIIHHU
VK-1 Ymeer Pemenne 3amaun [Iponemonctp | [IpogemoncTpu| 3amauyu He
aHaTH3MpoBaTh CTaHJapPTHBIX pelIeHsl B HUpOBaH pOBaH BEPHBIN peLIeHBI
sajady, BRUICTAT  CClrhakTHUECKMX IIOJIHOM BEPHBIN X0/ | X0 pemeHus B
Gasontie 3ama4 obBeMe u pemieHns | GONBIIMHCTBE
COCTaBJIAIOIINE,
MOJIyYEHBI BCEX, HO HE 3a1a4
HaXO0OUTh u
KpHTIEOK BEpHbIE nonz/qu
AHAITIHDOBATS OTBETHI BEpHBIN OTBET
HHPOPMALHIIO, BO BCEX
HEOOXOTUMYIO JUTSE 3az1ayax
pelenus
MOCTaBJICHHON 3aJlayu,
paccMaTpuBaTh
pa3J‘qume BapI/IaHTBI
peuicHuss 3aJga4u,
OLCHUBAas Hux
JOCTOUHCTBA nu
HCOOCTAaTKHU.




Braneer ymenneM | Pemenue 3anaun IIponemonctp|I[IpogemoncTpu| 3amauu He
TPaMOTHO,  JIOTHYHO, IpytaAHbIX 3a4a4 B | PELLEHEI B HpOBaH POBaH BEpHBIN peLICHbI
apryMEHTHPOBAHO KOHKPETHOM MOJTHOM BEPHBIN X0/ |X0n pelieHus B
(bopmmposats npeaMeTHol obnacti| oObeme u pelieHuss | GONBIIMHCTBE
COOCTBEHHBIE
MOJTy4EHBI BCEX, HO HE 3a1a4
CYyKIAE€HUA W OLCHKH. BEDHEIE HOI eH
Omnyaer  (axkTsl 0T p XLI
MHeHHH, OTBETHI BEPHBINA OTBET
MHTEPIIPETALUHT, BO BCEX
OIEHOK M T.J. B 3agadax
PacCyKIEHUSAX APYIUX
Y4YaCTHUKOB
JACATCIIBHOCTH.
Onpenensier u
OLICHUBACT
TIPaKTUICCKUE
TOCIICACTBUA
BO3MOKHBIX ~pELICHHH
3a7a41
OIIK-3 3maer ocroBHEIE| TecT Brinonnenue | Beimonnenue | Bolmonnenue 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
pA7I0B, TEOPUH
i bepeHIanbHbIX
YpaBHEHUH M TEOPHHU
dyHKIMI
KOMIIICKCHOT'O
MEPEMEHHOTO
Ymeer npuMeRsTh | PerieHue 3anaun [Iponemonctp |IlpogemoncTpu | 3anaun  He
ﬁ;:;a::mecmn CTaHIapPTHBIX PEIIEHE B UpOBaH POBaH BEPHBIH |  pelIeHsI
AHATHTHICCKO MPaKTUYECKHX MIOJTHOM BEPHBINA X0 |XOJ pelcHus B
reoMeTpuH, TuHeiiHO# |3a1a4 o0beme u pelieHus OOJBITHCTBE
anrebpel, MOJIyYEHBI BCEX, HO HE 3a1a4
AuddeperumatLHoro n BEPHBIE HOJIy4eH
HHTETPAIIBHOTO -
HCMHCTEHAS (yHKIHH OTBETHI BEPHBINA OTBET
OJIHOI " BO BCEX
HECKOJIBKUX 3aJa4dax
TIEPEMEHHBIX, TEOPHUH
yHKIMIT
KOMILICKCHOT'O
TIEPEMEHHOI0, TEOPHUH
pAnoB, TEOPUH
nuddepeHnnanbHbIX
ypaBHEHHH npu
PCIICHNN HHXKXCHEPHBIX
3a1a4
Buaneer Pemenne 3anaun IIponemonctp|I[IpogemoncTpu| 3amauu He
Egiaypﬁemapm MpPUKIIAJHBIX 33/1a4 B | pEILICHBI B HUpOBaH pOBaH BEPHBIN |  peLIEHBI
MaTeMaTHaeckix sanaq | KOHKPETHOM MOJTHOM BEPHBINA X0 |XOJ peleHus B
B cBoeif npexverHoil |TIPEAMETHOM obmacti| o0BeMe U penieHus OOJIBIIMHCTBE
obmactu MTOJTYYCHBI BCEX, HO HE 3amad
BEpHBIC MOTTy4YeH
OTBETBI BEPHBII OTBET
BO BCEX
3agadax

7.2 IlpuMepHbIii MepeYyeHb OLICHOYHBIX CPeACTB (TUIOBbIE

KOHTPOJIbHBIC 3adaHUus

HJIA HMHbIC MaTE¢pHaAJbI, HGOﬁXOI{HMLle AJIA




OLICHKH 3HAHUI, YMEHHUiI, HABBIKOB U (MJIM) ONBITA AEATEIbHOCTH)

7.2.1 IlpuMepHblii mNepedYeHb 3aJaHUH JAJA NOATOTOBKH K
TeCTHPOBAHUIO

I cemecTp:
1.

1 1
Marpuna, OﬁpaTHaH K MaTpHIIe B= {1 J

- ”

11 -1 1 1/2 -1 1 0
a) (1 J; 6)(1 _J; B)(_l ”2]; r) [0 1]; 7i) He CYIIECTB

2.
Yroa mexkay BekTopamu @ =(1;-2;3) u b =(6; 12; -18)
a) 0%, 6)45° B)90", 1)1353% m) 180", e)apyroito

3.

3HaueHHe peaeaa lin‘%(x —2)sin
x—

a) 1; o) -1, B)0, T)ow,  I)HEeCYIIEeCTRY

4.
IIpu x - 1 BepHo, uTO
: _ .1
a) sinx~x ; 6)sin{x—1)~(x—1); p)sinm~m; r)sin 7
A= A

5.
Ha pwuc. 1. U300paxken rpadpux ¢pynxkuuu y=f(x). 3nauenue
f/(1,5) pasno ...

Y A Az

0,5 1,5

Puc.1.

DyHkuus YV = F*l’f yObIBaeT Ha



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

7.
Ykakure TOYKHM IKCTPEMyMa HelPepPbIBHOM HA BCEH YHMCJI0BOM

npsMoii pyakmmn  y(x), ecoam 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,
1) TOUYEK SKCTPeMyMa HeT.
8.

Cpelm MEPECUYNCICHHBIX MHTECIPAJIOB YKAKUTE BCE€, KOTOPLIC
BbIYUCIAKOTCAHA C MMOMOIIbHIO (l)OpMyJ'IbI HHTCIrpUpOBaHUA 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,
Cix 2
. UuTerpaa j , nmocJie MoJACTAaHOBKH X + 6 = {° mpuMert
X+4x+6
2t 21 2t :
a O |——d;, B |5——: DIl
)J.IE-I—I )J.r"'+:—6 )J.rz+r+6 )J.:E
10.
CXOI[HI]_[I/IMI/ICH I/IHTeraHaMI/I ABJIAIOTCHA
j- dx “ dx “Inx dx
a . 6 _[—; B _[—
)lxlnx )lxlnzx )1 X
II cemecTp:

1.

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

paBHa



—2y 2y 2x—2y°
a) (x+y2)23 6) (x+y2)2: B) (x+y2)2: ].—‘)03 l[).x

2.
Bropoii augdepeHuHa dyukun z=1z{x, ¥} HMeeT

1 2 X

diz=—"dx* + = dxdy — —dy* "

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

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

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

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

3) (xy* + x)de + (x*y— y)dy =0 4) (x” + y)dx— xdy=0.

a) ¢ PaselIOIIHMHCA TIEPEMEHHBIMIL, 6) OMHOPOTHOE,

B) IHMHeHHOE, T') B MONHEBIX AH(pdepeHIH
4,

Uacraoe peiuenne quddepennnainHoro ypapaeaus xy' =1

a) y=In|x|+C, 6) yv=In|x+C|; B) y=In|x|
) y=x m yv=2ln|x|; e) y=1In|x+
3.

YacTHoe pelneHde JuHeliHOro HeoJHopogHoro audrepeHunal

ypapHeHHs V" +4y =10x" +1 clelyeT HCKaTh B BH/IE

a) y =Ax+ B, 6) y =Ax’+Bx+C; B) ¥ =10x+ A4;
r)y =4, m ¥y =Ax + Bx* +Cx, e) ¥y =Ax
6.

YacTHoe DellleHHe JHHelHoOro HeomHopoaHoro JHddepeHUHAL
ypapHenus ¥' — 4y =3C082x cheayer HcKaTk B BH/e

a) ¥ =é'(Acos2x + Bsin2x) 0) ¥ =x(4cos2x + Bsi
B) ¥ =(4x+ B)cos2x + Csinlx ; r) ¥ =Acos2x + Bsin
n) ¥ =(dx+ B)cos2x + (Cx+ D)sin2x .

7.
O6iee pereade auddepeHuanbHoro ypapHenus 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 4JId paga Z H, ¢ IMNOJNOKHUTEIbHBIMH YJIeHAMH BLII

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 >, BRINOJIHSIOTCH YCIOBHA #, > 0, h_l‘)n Mot
el M—io u
Torga
a) lima, =0, 6) imu, =, B) limu, =

H—i0 H—i0 H—i0

T') O TIpefiesie E&H” HUYETO YTBEPAEIATh HEeJIb3:.

10.

YKaxxkure Bce psabl, ISl HCCIAETOBAHUSA CXOAUMOCTH KOTOPBIX MOKHO
NPUMEHATH NpHU2HAK JleHOHULA:

5n+1 1) sin

025 9 p T R
ﬂ)zcosrm 2(1)2”

III cemecTp:

1.

Ykaxure Bce popMyJibl, IPUMEHAIOT JJI51 BBIYUCICHUSA
ILTONIATH IUVIOCKOH QHIYPEI B PATIHYHLIX CHCTEMAX KOOP,THHAT:

2 [[dpde; o) [[pdpde; ) [[p?singdpde;
i I I

1) ”cix oW ”xy dx dy

Ykaxure Bce ¢GopmyJibl, KOTOpPble NPUMEHSIOT IJI4
BbIYMCJIEHUS 00beMa

) JJ[dp dodz; 5) [[Jo dp doptz .



p) [|frsin6 dr o de . r) [[[# sin® dr db dep .
v ¥

) jﬁdx dy ck ; e) J.J.er sin O cos o dr db dop
4 v

3

¥YpapHeHHe Ccdepbl paATHyCa & € HEeHTPOM B HAYATe KOOPTHHAT B cde-
pIrIecKoli CHCTeMe KoOPIHHAT (7, ¢ &) HMeeT BHI
a)xz—i-yz—i-zz:az; ﬁ)rz—i-zz:az; B)r=a; r)r=a2; ,:E[)rzsil

4.

Hanp ap/ieHHe HAHGOIILLIET0 BOIPACTAHHA MO # =Xy 4y; B TOUKe
MM(1:1:1) MOEHO 3AJATE BEKT OPOM
a) 31 + j+ 2k 6)3i+27+k; B) i +37+3k;
1) 2+37+2k; W3 +4i+k; € i+27+3k.
3.
YKakuTe Bce TOYKH, B KOTOPBIX HAXOAATCS HCTOYHHKH BEKTOPHOIO.
mots F =37+ 27 + xzk
a) M;(-1,0,1) ©0) Ma(-2,0.2) p)Ms(-3,03) 1)Mas(-5,0,5) 1) Ms(0.1,
6. _ B
BexTopHoe moste F = 2xy 1 +(x* —2yz) j—y* k semerca

a) ColleHOHAATbHbIM, 0) IOTeHUHATLHLIM,  B) [IOCTOSIHHBIM,
I) He HMeeT XapaKTepHbIX 0Cc00eHHOCTEH.
7.
< A .
IpeancraButy B aaredopamveckoii ¢opme COS(Z + i)
chl shl chl . shl chl . shl
— — — — — — B — —
V ZT % 0% 1% ) Z TR
8.

4z-64
a) 3;4;5, 0)0;4;-8, B) mpaBUILHOTO OTBeTa HET, T) 1;4;-8.
9.
OnepaTopHoe YpapHeHHe, NoOJyYeHHOe Nocje IPHMeHeHHs Npeodpa-
30BaHHA Jlannaca K JHPPepeHIHATBHOMY YPaBRHEHH D x"—x=sn2t

YalbHLIMH YCIOBHAMH x(O) =1, x'(O) =0, umeer BHJ

Haiitn mnomocel ¢ynkuuun  f(z) =

2 (pz_l)lx(p): p22+4 TP 6) (PZ—P)'X(P)Z P22+4+
B) (pz—p)'}f(p):p21+4+p; T) (pz—l)-}f(p)z p2p+4+

10.



CHcrema onepaTopHbIX YPaBHEeHHH, KOTopas NOJIy4YaeTcd Nnocie INpH-
MeHeHHsl Npeo0pazoBaHuda Jlanjaca Kk cHcreMe AH({epeHIHANBHBIX Y[

x =x-2
HEl | | NpH HYJEBBIX HAYAIBHBIX ycaoBHAX x(0)=0, 3(0)=0,
y =3x+y

BH/I

{(Hp)'ff(p)—?ff’(p) 0
D 3x(p)+ (14 p)- Y (p)=0;

(3 p) X(p)+1’(p)
{X(p) (2—-p)-Y(p)=0, {( - p)X(p)-2r(p
®) 3x(p)+ (- p)- ¥(p)=0; X(p)+ (1 p)- ¥(p

7.2.2 IlpumepHbIil IepeYeHb 3aJaHUM VIl PelIeHUus] CTAHAAPTHBIX
3a1a4

I cemecTp

X+ y+z=0,

Cucrema ypaBHennii % T 2y+ 2z =11 yueer

y+z=25
a) OTHO pelTeHIe, 0) mBa peIlleHNd,  B) TPH PEISHN,
r) OecuncIeHHOe MHOMKECTBO PEIIeH:it, 1) HU OIHOTO PEIIeHuns.

2.
. Pabota cuanl 7 (2;3;-2) npu nepeMelleHHH MATePHATLHONH TOUKH |

BeKTOpa AB W3 noJosKeHHsT A(1; 2; 5) B nonoskenne B(3; 5; 7) p

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

3.
Vraosoil ko3P duument npsimon 3x — 2y — 8 = ) pagen
a)3/2; 0)2/3; B)2; r)3; m4

4.

Urofbl NPHBECTH K KAHOHHYECKOMY BHIY YpaBHeHHe X + )
HAYAI0 KOOPIHHAT CJIeIyeT NePeHecTH B TOUKY
a)(0,2); ©0)(Z;2);  8)(Z0); 1020
S.
: 1 2 3 4 2n
3uauense npegeaa lm((— - —+—-—+..——)-(n+1))
now H- AT NS R 7



PaBHO

a)l; 0)—1; B) O, T) o0, o) 1/2.

6.
Yncao Tovek neperuda pynnan y = X' + 4x papno

a)0; ©)1, B2, T1)3; o) 4.

7.

Cpean nepeunciaeHHbIX pyHkuuil ykaskure BCE, xoropble sIBIsiKC
2
cos® 2x
a)tg 2x 0) ctg 2x B)—tg 2x r) —ctg 2x
o) 2tg2x  e)lctg2x w)tg2x+2  3)2—ctg 2x
8.

Cpeau nepeurcieHHbIX HHTerpaiaoB ykaskute BCE, koropbie BbIu

MepBOOOpasZHBIMH sl PyHKIHH V —

WTCd METONOM «BHeCCHHA ITOJ 3HAK ,[[H(l)(l)&pEHI_[Ha.JIa»Z

a)jcos3xdx; 6)jxcosxdx; B)jxcosxzdx; r)jxe

) jxe"2dx; e)jxlnxdx oK) j%dx

9.
ILnomaan 3amrpuxoBaHHol ¢urypel  rae ayra AB — 3to rpa-
9

pux dyHKIHH y = f(x), BbIUHCAsIeTCA 110 ¢opMyie
puc. 1

A J

Puc.1



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

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

10.
Joamua nyru AB, xoropas siBisiercsi rpap HKOM NApaMeTpPHYECKH 3a1aH-
Hoil dyHkmH y = f(#); x = g(?), te[4,; ] |, Boruncnsercst mo gpopmyie
(puc.l).

o [fd . g At ) iU

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

II cemecTp

&’u
0x0y0z
a)ye”,  6)eT+xye”,  Blaye”, 1, mxe;

2.
CTanHoHapHoii TouKoli PyHKIHH 7 = x*+xy+ +3y+4 aBanerca
a) (0: 0); 6)(1,2); B) (1 -2); 021y, MR ey
3.

Odumiee pemenne audpdepennuanbuoro ypasHenus 3" + 4y =0 mm

Jdast pYHRIHH % = ze™ TpPeTbsl YaCTHAS MPOH3BOTHAS PaBHA

BH/
a)y= Clezx + szé:bC ; 6)y= Cle_zx + Czixe_zx ; B)y= ClebC + Cze_zx "
Dy=Ceos2x+ CosinZy, my=Ci+Coe ™.

4.

Jasa nudrdepeHIHAIBHOTO YPAaBHEHHS ¢ NOCTOAHHBIMH KoY(puunenTa-

ma V' + py'+ p,y =2xe" M3BecTHHI KOPHH €ro XapaKTepHCTHIeCKOTo YPaBHc

HHdA &y = 1; k> = 1. Toraa yacTHoe pellieHHe >Toro JHPQepeHIHAILHOIO YPaBH¢
HHSA HMeeT BHJ

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

1) ¥ =x(dx + B¢ ; 1) ¥ =x(dx+ B)e" .

S.

':y—i-z,

' MOKHO CBECTH R
z =2y—z

Cucremy nuddepeHnHATbHBIX YPaBHeHHH {



nuddepeHIHAILHOMY YPABHECHHIO

a) y'— 3y +2y=0, 6) ¥y —y=0; B) y' —3y=0;
r) y'+2y'=0; n)y'+§=1.
6.

Vrkamxure BCE paabl, 18 Hcclel0BaHHA CXOAHMOCTH KOTOPBIX MOKH
NpPHMeHATHL NpH3HAK [laambepa:

L % ] w oyl s
2) Z( ln) . 6) Zcosn(xj B) 25n+1, r) z_1:( D 2”smnot :

CoSnm > (D™
) Z s

7.
YCcTaHOBHTE COOTBETCTBHE MeXKAY BHAAMH CXOOHMOCTH H 3HaKoIIepe-

MeHHBIMH PSAJaMH.
1) aBco/IIOTHO CXOOHTCHA; 2) YCIOBHO CXOAHTCA; 3) PACXOJHTCH.

s} _1 n o _1 n [r2] "
a) ;(23 , 6) ;;njl’ B) ;(—1) (n+2)
8.

. YCTAHOBHTE COOTBETCTBHEe MeRAY (PYHKIHSAMH H HX Pa3Jio:KeHHSIMH B
cTelleHHbI¢ PAbI:
e'; cosx; 3)sinx; 4)In(d+x).

2 3 4
X X X 2 x4 xﬁ

a) 1+E+E+§+I+... 5 6) I_E I—E“r 3
X x3 xs x? x2 x3 x4

B) - ——+———+.., I)x-——+—-—+
o3 3 7 2 3 4

9.

Ecaa f(x) = x* — 1, To ko> duumenT 75 pazinokeHns 1anHoH PYHKIHHA B
pan Teittopa i a,(x—1)" pasen
a) 0,25 . 6)3 B)O )l
10.

Pan ®yphe A nmepHOAHYECKOro NPONO/IKeHHA (PYHKUHH y =x/2 ,
: cos2Zx co83x cosdx

T
a) — —4{cosx — + - +...);
) 3 ( 2’ 3 4 )
) ginZ2x sin3x  sindx
0) sinx— + - +..
3 4
m’ 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 o0jaacte D, onpenensiemast



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

Y i

vy f’D s

S 14//74 N

NYE
Puc.1.

IMaomwaas 3ToH 00JaCTH (B NONAPHOH CHCTeMe KOOPAHHAT) paBHa
Inid ni4 inid
a) jdcpf dp . ) jdtpjp . g jdcpjy dp ;

jnid4 2 in/d

n |do[p’sinpdp; g Idtpjp dp . e Idtpjpzsinq
1] 1] -1 1]

2.

2 2
Boruucaure [[ xe* Y dxdy mo obaacru
D:yzx;psi.

ajl; ©6)-1; B)5; T)e; MO0 ¢) npaBuisHOrO 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 d—x  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; x; 7/2) HMeer
Q) T+7+k; 6) 1+2j+k; B -i-J-2k; D2+7+
M3+4j+k; e 1+7+2k; X Apyroii oTRer.

S.
Momne # = x° +y* + 7 YObIBAeT B HANPARJICHHH EeKTopa | = —27 +
B TOYKe

a) Mi(0,0,1) ©)Ma(0,1,0) B)M3(1,0,0) 1D Mas(1,2,0) @ Ms



6.
ITorok RekTOpHOTO noass F =x +3yj+zk dYepe: 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.
HaiiiuTe MoAy/Ibh NHPKYJSIHH BeKTOpPHOro moas F =x7+7j-
Ty 2 2
BAOJIE JHHHH NepeceueHns KoHycax T 3 —z = 0 INIOCKOCThIO 2

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)npaBuaLEHOrO

OTBETA HET.
9.
B cosz*—1 d
bIYHCIUTD gﬁzjz T dz
a) 2mi; 6) 0; B) NOpPaBUIBLHOIO OTBETA HET ; T) 27.
10.
p+l1
OpHruHal npH f > 0 u3o0paskeH ua F(p) R paBeH
p - H+2p+5
a) e ‘cos2t; 6) e sin2¢; B) e’ cos 2t;
r) e’ sin 2f: m) te " gin 2t e) te’ cos2f.
7.2.3 IIpumepHsblii nepevYeHb 3aJaHUN I peLieHust

NPHUKJIATHBIX 32124

1.

Konpencarop émroctn C pazpskaercss 4epe3 Ielb C CONpPOTHUBICHHMEM R u
MHAYKTUBHOCTRI0O L. HaliTu 3akoH W3MEHEHHs HaMpsHKeHUS Ha OOKJIaaKax
KoHneHcaTtopa u(t), ecnmu  u(tp)=up , a crta Toka B mermu  1(tp) =iy

2.

K ncrounuky toka ¢ 3/1C paBHoit e=Esin(ot+¢) mNOIKIIOYEH KOHTYP,
COCTOAIINI U3 MOCIEA0BATEIBHO COETMHEHHBIX KAaTYIIKH UHIYKTUBHOCTH L,
omuueckoro cornpotuBneHuss R u émkoctu C. Haiitu cuimy Toka  i(t) B KOHType B
YCTaHOBUBILIEMCS PEXUME, A TAKIKE PE3OHAHCHYIO YaCTOTY (pe; M aMIUIMTYIY TO IIPU



0= Opes.
3.

K ucrounuky ¢ 9J1C paBHOE e MOAKIIOYAETCS KOHTYP, COCTOSIIIIMN 13
MOCIIEI0BATENBHO COCTMHEHHBIX KaTylIIKU HHAYKTUBHOCTH L , oMHueckoro
coenunenus R u emkoctu C. Haiitu Tok B ienu  i(t) , €ciu B HAYaJIbHBIA MOMEHT
BpeMeHH t=0 TOK B KOHTYpE U 3apsi/i B KOHAEHCATOpe paBHBI HY0. PemuTs 3a1auy npu
ycioBun: a) e=E=const; 0) e=Et.

4.

Tpancdopmarop npeacraBiser coO0H IEKTPUUECKYIO LIEIb, COCTOSIIYIO U3
JBYX KOHTYPOB, CBA3aHHBIX MHYKTUBHOCTBIO. [IepBBIii KOHTYp COCTOMT U3
uHaykTuBHOCTH L>0 , BHyTpeHHero conpoTuBieHus R; = 0 u ucTtouHuKa TOKa,
HaInpspKeHHE KOToporo MeHsieTcs o 3akony  u(t)=Esin(ot+¢) (E>0, ©>0, p=const).
BTtopoii KOHTYp COCTOUT U3 UHAYKTUBHOCTH [,>0 , BHYTpEHHEIrO CONPOTHUBIICHUS
R, > 0 wu conporuBnenus Harpy3ku R>0 . Kosdpunment Bzaumoumuaykimun M>0
(M? <L, L,).

iy
-
>

a) Haiftu cuity Toka B mepBom koHType L (t) 1 Bo BTopom koHType L, (t) B
YCTaHOBUBIIIEMCS PEXKUME; 0) paCCMOTPETh CIIydail nieaabHoro Tpanchopmaropa Ry =
Ry=0,L; L, =M >,

S.

Haiitu Tok, npoxoadimumii uepes conporusiaeHue R, B ycTaHOBHBLIEMCS
pexXHUMe MpH ycsioBuH, uTo u(t)=Esin(mt+e)

6.

JlaHa sneKTpuyecKas 1emb, U3 IBYX WHIYKTHBHO CBS3aHHBIX KOHTYPOB .
u(t)=E=const. Koadpdurument 3aumonnnykuuu (M? <L, L,) . HaiiTu cunsl Toxa B
nmepBoM  11(t) wu BTOopoMm Iip(t) koHTypax ,ecau 1;(0)=1,(0)=0.



7.

DneKkTpuyeckas 1enb MOJKIIYAETCS K HCTOYHUKY C IOCTOSHHOM
OJIC paBuoi E, mpuyem g0 BKIIOYEHUS TOKU U 3apsijbl B IENHU
OTCyTCTBOBaJIU. HailTu TOKkM B 1emu.

Jns BapuantoB 8,9, 10 HenuHeHHOro 3BeHa, MpPEACTABIEHHBIX Ha pHC.
1,2,3 Haiith ammiuTyny Y a3y mepBoidl TapMOHMKM CHUTHaja Ha BBIXOJE
3Be€Ha MpPHU BXOJHOM BO3JeHcTBUU X(t) = A-sin (wt). PesynbTarhl perienus,
MIOJYYEHHOT'0 Pacy€THBIM MyTEM, UIUTIOCTPUPOBATH IpauyecK.

8. 9. 10.

Yo Vs Vé__

AN NAN N
5\7 \/ 6\/){/ X

Puc. 1. Hepuomuueckas  Puc. 2. Puc. 3. Orpanuuenmue ¢
HEJIUHEHHOCTh Ilepuoauueckas 30HOI
rapMOHMYECKON (OPMBI  HENMHEWHOCTH HEYYBCTBUTEIHHOCTH
TPEYroJbHOU
thopmbl
7.2.4 IlpumepHblii mNepeYeHb BONMPOCOB VI NOATOTOBKH K
3a4ery

He npenycMoTpeHo y4eOHBIM MJIaHOM



7.2.5 IlpumepHblii mepeYeHb BONMPOCOB /JIsl MOATOTOBKH K

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IK3aMeHY

III cemectp
3ama4yy, NPUBOAAILIME K IMOHATHIO ABOWHOrO uHTerpana. OmnpeneneHue u
CBOMCTBAa JIBOMHOIO HHTErpasna. Bbl4uciieHHEe ABOMHOIO UHTErpajla B
J€KapTOBBIX KOOPIUHATAX.
TpoHHON MHTErpaJl U €ro CBOMCTBA. BbIunCieHHME TPOMHOrO MHTErpajga B
JI€KapTOBBIX KOOpIUHATAX.
3aMeHa NEpPEeMEHHBbIX B JABOWHOM MHTErpaje. BbluncieHue B IMOJISPHBIX
KoopauHaTax . ['eomerpuueckue U (QU3MUECKUE MPUIOKEHUS ABOHHBIX U
TPOWHBIX UHTETPAJIOB .
3aMeHa MEPEMEHHBIX B TPOWHOM HMHTErpalie. TpoitHoil uHTErpan B
WIMHAPHUYECKUX U CPEPUIECKUX KOOPANHATAX.
['eomerpuueckne U (u3MUECKHE MPUIOKEHHS JBOMHBIX U TPOWHBIX
MUHTETPAJIOB .
3amauyy, MNPUBOAAILME K KPUBOJIMHEWHBIM HHTerpanam. OmpeneneHue
KPUBOJIMHEHHBIX MHTETPaJioB IEPBOIO M BTOPOTO THUIIOB, UX CBOWCTBA U
BBIUNCIICHUE
He3aBucumocts  KpUBOJMHEHHOro  MHTErpaja oOT  (QOpMbBl  IyTH
unTerpuposanus. ®opmyina ['puna u ee npuMeHeHne
CkangpHoe mnozne. IIoBepXHOCTM M JMHHUM YpPOBHS CKJISIPHOTO TOJS.
[Tpon3BogHas MO HANpaBICHUIO M TPAAMEHT CKAJSIPHOTO IIOJIS, €ro
KOOpJIMHATHOE Y NHBAPUAHTHOE OIPE/IECTICHHE.
BekropHoe nose. BexropHsle inHun 1 ux auddepeHnnanbable ypaBHEHHUS.
OnHOCTOpOHHME M JABYCTOPOHHHME MOBEpXHOCTU. [I0TOK BekTOpHOro MO
yepe3 MoBepXHOCTh. Ero gpusnueckuii cMpIci B 10JIe CKOPOCTEH KUIKOCTH.
[ToBepxHOCTHBIE HHTErPaAJIbl IEPBOTO U BTOPOT'O POJa, OCHOBHBIE CBOWCTBA U
BBIUHCIICHHUE. .
®opmyna  Octporpanckoro-I'aycca. JluBepreHIuss BEKTOPHOTO MOJS,
WHBapUaHTHOE oONpeAereHne MU (PU3MUECKUl CMBICIH. Brruncnenue
nuBepreniuu. ConeHonpanbHoe (TpyOdaroe) rose
JluHeliHble WHTErpajgbl B BEKTOpHOM mose. Pabora cuioBOro mous.
[Mupxynsuus BekTopHOro nojist. Teopema Crokca. Potop nosns. @uznueckuit
CMBICII pOTOpa
VYcnoBus HE3aBUCHUMOCTM  JIMHEWHOTO MHTErpajga or (opMmbl 1IyTH
uHTerpupoBanus.  lloreHnuan  moss,  yCIOBHS — NOTEHIMAIBHOCTH.
Brruncnenue noreHana.
Omneparop 'amunbrona. Jluddepenunanbapie onepaniy BTOPOro MopsaKa B
BeKTOpHOM aHanm3e. Omnepatop Jlamnaca
KommiekcHble ymcia MW AeicTBUS Hajg HUMH KOMIUIEKCHAsl IIOCKOCTb.
OO6nacTu ¥ KpUBBIE HA KOMIUIEKCHOM TNTOCKOCTH.
[TonsiTHEe QYHKIIMM KOMIUIEKCHOTO nepeMeHHoro. Ilpeaen u HenpepbIBHOCTb.
OnemeHTapHble (QYHKINUN KOMIUIEKCHOTO IEPEMEHHOTO
[Tpon3BomHas  QyHKIMM  KOMIUIEKCHOTO  INEPEMEHHOro. Y CIIOBHS
Kommu-Pumana. Ananutudeckue u rapMoHudeckue GyHkuuu. CBsizb MeXIy
HumH. {uddepenuupyemMocts QyHKIHMI KOMIUIEKCHOTO IEPEMEHHOTO
WuTerpan or ¢yHKIMM KOMIUIEKCHOTO nepemeHnHoro. Teopema Ko ams
IPOCTOTO U CIIOKHOTO KOHTYpa. MHTerpansHas Gpopmya Komru.
CreneHHbIe psiibl B KOMILIEKCHOM dopme. Psaapl Teitnopa u Jlopana. OcobObie
TOYKU (PYHKIIUU KOMITJIEKCHOTO IEPEMEHHOT0, UX KIaCCU(PUKAIIHSL.
Beraersl. OCHOBHAs TeOpeMa O BBIYETAX. BBIYMCICHHUE BbIUETOB. I IpuMeHeHne



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

21. TlpeobOpazoBanue Jlammaca. OCHOBHBIE TEOpeMbl 00 OpHUTHHAIAX W
nzo0paxenusix. CroiicTBa mpeodpazoBanus Jlamnaca.

22. Tabnuira n300paxxeHu TpocTedmx GyHKITUH.

23. Ceeptka ¢yaknuii. Teopema o cBepTKe, Teopema 3amna3apiBanus. HTerpan
Jroamers.

24. O6parnoe npeobpazoBanue Jlamiaca. [Ipumenenue BeIYETOB 11 OOPATHOTO
npeoOpaszoBanus Jlamnaca. TeopeMbl pa3inoxKeHUs.

25. OnepanmoHHBINA MeTOI pemeHust A epeHnnanbHbIX YpaBHEHUH U CUCTEM C
MOCTOSTHHBIMH KO3((UIIUCHTAMH. .

26. llpumeHeHHE ONEPAMOHHOTO METOAA K PEIICHHIO 3a/1a4 AJIEKTPOTEXHUKU U

TEOPHHU DJICKTPHICCKUX HGHCI;'I.

7.2.6. MeToauka BbICTABJEHHSI OLEHKH TPU NPOBeJeHUU

NMPOMEKYTOYHOM aTTeCcTAIUU
OK3aMeH MpPOBOJUTCS MO TeCcT-OmiieTaM, KaKIblii W3 KOTOPBIX COAEPKHUT 3

BOMPOCA, IO OJHOMY IO KaKJOW M3 TeM, H 3 3aJaud, MO OJHOW IO Ka)XIOW M3 TEM..
Kaxnplii mpaBuibHBIA OTBET HAa BONPOC B TECTE€ OIEHMBaeTcs 1 Oammom, 3agada
OlICHHMBaeTcs B 5 OaioB, MpHU JOMycKe apudmeTHueckod omubkun — 4 Oamna, npu
MPABUILHOM X0/ HE3aKOHUSCHHOT'O pelieH st — 3 0asuia, Ipu MPOIBUKCHUU B PEIIICHUU —
2 6amna. MakcuMaabHOE KOJIMYECTBO HAOpaHHBIX OayiioB —18.

1. Ouenka «HeynoBneTBOpUTENBHOY» CTABUTCS B Cllydae, €CH CTYJIEHT HaOpan MeHee 6
OaJUIOB.

2. OteHka «Y 1OBIETBOPUTEIHHO» CTABUTCA B Cllydae, €Ciu CTYJIEHT HaOpai ot 6 10 9
0amioB

3. Ouenka «XopoIio» CTaBUTCS B ciydae, eciiu cTyAeHT Habpan ot 10 mo 15 6anos.

4. Onenka «OTINYHOY CTaBUTCS, €CIIM CTYACHT Habpai oT 16 1o 18 Gaos.

7.2.6 IlacmopT OLEHOYHBLIX MATEPHAJIOB

Kon HaumenoBanue
KonTponupyemble paznensl (TeMbl) .
Neni/m KOHTPOJIUPYEMOM OLICHOYHOI'O
JUCIUILINHBI
KOMIIETEHIINH CpEICTBa
1 DneMeHThl JIMHEHHOU anreOpsl U YK-1 Tecr,
AQHAJIMTUYECKOM TE€OMETPUH. OIIK-3 KOHTpPOJIbHAS
JIuneliHbIe onepaTopsl U pabota
KBaJpaTU4HbIe (POPMBI YCTHBI ompoc,
3a4yeT
2 BBenenue B MaTemaTndeckuii aHanus. |YK-1 Tecr,
Huddepenunansy oe ucuuciaenue |OIIK-3 KOHTpOJIbHAs
(GyHKINMN OJTHOM TEepeMEHHOM. pabota
HeonpeneneHHbIi 1 onpeaeneHHbIN YCTHBIH OIpocC,
HHTErpal 3a4eT
3 @YHKIIMA HECKOJIBKUX YK-1 Tecr,
nepeMeHHbIX OOBIKHOBEHHBIE OIIK-3 KOHTPOJIbHAS
mudepeHabHbIe  YPaBHEHUS pabora
YCTHBIH OIpoC,




OK3aMCH

4 Yucnosele, (GyHKINOHATIHHBIE YK-1 Tecr,

U creneHHble psiabl. Psagel @ypee. |OIIK-3 KOHTPOJIbHAS
pabota
YCTHBIN OIPOC,
9K3aMeH

5 KpatHble ¥ KpUBOJHMHEHHBIE YK-1 Tecr,
MHTErpaibl. BEeKTOpHBINM aHanu3 OIIK-3 KOHTPOJIbHASI
pabora
YCTHBIH OIIpOC,
HK3aMeH

6 DneMeHThI Teopuu (HYHKIIHH YK-1 Tecr,
KOMILUIEKCHOT'O TIEPEMEHHOI0 U OIIK-3 KOHTpPOJIbHAS
OIIEPALMOHHOE UCUYUCIICHUE. pabota
YCTHBIH OIpoC,
9K3aMeH

7.2. MeToanuecKkue MaTepuajibl, ONpeaesiioNUe MPoUeaypbl
OLCHMBAHUA 3HAHUN, YMEHUH, HABBLIKOB M (HJIHM) ONbITA
HeATeILHOCTH

TecTupoBaHHe OCYIIECTBISETCS, C MCIOJb30BAHUEM BBIJIAHHBIX
TeCcT-3a/jaHuil Ha OyMaXHOM HocuTele (PpPOHTaIbHBIM CIOCOOOM B
aynuropuu. He pazpemiaercsi moyib30BaThCs MHTEPHETOM, Pa3peliaeTcs —
KaJIbKyJIsiTOpoM. Bpemst TectupoBanuss 90 MuH. 3aTe€M OCYILECTBIISIETCS
IpOBEpPKAa TeCTa HSK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COTJIACHO
METOAUKH BBICTABJICHUS OLEHKA TMPU MPOBEACHUU MPOMEKYTOUHOU
aTrrectaliii. B TecT BKIIOYAETCS TaKXKe pEIICHHE CTAaHIAPTHBIX 3adad U
pelIeHre MPUKIaAHbIX 3a4a4.

8. Y4 EBHO METOANMYECKOE U HNH®OPMAIIMOHHOE
OBECIIEYEHHUE JNCIUIIJINHBI)
8.1 IlepedeHb yyeOHOM JHUTEpaTypbl, HEOOXOAMMOI AJIsi OCBOCHUS

JTUCHHUILIHHBI
1. [Tuckynos H.C. [luddepennumanbuoe u nHTerpanbHoe ucuncienus. YueOnuk T. 1.
—3n. Crepeorun. —M. : UHTET'PAJI-ITIPECC, 2010.- 416c.
2. Muckynos H.C. JuddepennumanbHoe u nHTerpanbHoe ucuucienus. YueOnuk T. 2.
—N3n. Crepeorun. —M. : UHTEI'PAJI-IIPECC, 2006.- 544 c.

3. bexmemumes JI.E. Kypc ananmutuueckoi reoMeTpyd U JUHEHHON anreOphl: yueo.
-~ 19-e uzn. Ucnp.-M. :@U3MATIJIUT, 2005,-304 c.
4. KpacnoB M.JIL., Kucener A.U., Makapenko ['.E. ®yHKIIMN KOMIUIEKCHOTO

nepeMeHHoro. OnepanuoHHoe ucuucieHue. Teopust ycroWuuBoctu — M.: Hayka
2006. 333c.



5. Knerenuk J[.B. COopHuk 3amay mo aHaIUTHYECKOW reoMerpun. — M.: Hayka.
2010, 199c.
6. bepman ['.H. COopHHK 33724 110 Kypcy MaTeMaTHYECKOTO aHan3a : yueo.
.- CT6.: IIpodeccus, 2006,-432 c.
7. KysnenoB JI. A. COopHUK 3agad 1O BbICIIEH MaTeMaTuke. TUIIOBOM pacyer. —
M.: Beicmas  mkona. 2007. 204c.

8. Uynecenko B.®D. COopHuk 3a71a4 10 CrielMaIbHBIM KypcaM BBICIIEH MaTeMa

tukd. TunoBoi pacuer. 2010. 112c.

9 . KarpaxoBa A.A., Kynunos B.C., KynuoB A.B. Kparuble wuHTErpassl.
[DnexTpoHHbIli pecypc]: Yueb. mocobue.- DNeKTpoH. TeKCToBbIe, rpad. daH. (5,38
MO6).- Boponex: 'OYBIIO «BopoHexckuii rocy1apCTBEHHbI ~ TEXHUYECKHM

yHuBepcute». 2011.

10. KarpaxoBa A.A., Kymnmos B.C., Kynuo E.B. Kypc nekuuii no qucuumuimie
«Marematuka» [ DJIeKTpOHHBIH pecypc]: Yueb. mocodwue.- DIEKTPOH. TEKCTOBHIE,
rpad. [Jan. (6,17 M0).- Boponex: TOYBIIO «Boponexckuii rocyaapCTBEHHBIH
Texauyeckuii , 2015

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

12. ®enorenko [.®., KarpaxoBa A.A., DneMeHTh IUHEHHOW anredOpbl u

aHAIUTUYECKOW reoMeTpun: Yuebd. mocodue. Boponex: TOYBIIO “Boponexckuit
rocy/apcTBeHHbIH TexHuuyeckui yHusepcuter” 2008. -161c.

13 KarpaxoBa A.A., CemenoB M.II. Jlekuuu 10 TEOPUH KOMIUIEKCHOIO
[IEPEMEHHOTO0 U OIEpallMOHHOMY HCUUCIEHHIO [DJIEKTPOHHBIN pecypcl:
yaeOHoe nocobue / A.A. Karpaxoa, M.II. Cemenon. — Dnextpon. aad. (1 ¢aiin)
Boponex. BI'TY. 2004, 96c.

14. KarpaxoBa A.A., Kymnuos B.C. DnemenTsl Teopuu GQYHKIUN KOMILIEKC
HOTO TIEPEMEHHOIO U ONEPALMOHHOE MCUUCICHHE U HUX MPUIOKEHHE B TeEX
HUYECKUX 3a/ladyax : g OakanaBpoB 1o HampaBieHusMm 27.03.04 «YmopasrneHnue
B TEXHMUYECKUX cucTeMax» ,13.03.02 «OyeKTpo3HepreTuka M JIEKTPOTEXHUKAY,
(Bce mpodrim), quctmiuimne «MateMmaTrkay. 09HOU POopMbI O0yUESHUS».

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

15. BacmmpeeB E.M., KarpaxoBa A.A., Kymmos B.C., 3amaum m ympaxHeHHS
JUIS. OPTaHU3AIMH  CaMOCTOSTSILHOM  paboTel mo Kypcy «Maremartukay —U.1 .

Boponex, BI'TY,2017. »sm. pecyp .

16. Bacunbes E.M., KarpaxoBa A.A., Kymmor B.C., 3agauu u ynpaxxHeHUs 11t
OpTraHU3aIMid CaMOCTOSTEIBHON  paboTel Mo Kypcy «Martemarmkay —U.2 .
Boponex, BI'TY, 2018. »sm. pecyp .

17. lanko IL.E. IlomoB A.I'. KoxeBaukoBa T.51 Briciias wmaremarnka B
S&)KHCHI/ISIXI/I 3amavax: Yueb.mocooue st BTy30B: B2 4. Y.1.— M.: U]] OHI/IKC
1 Bek: Mup u O0pazoBanune, 2003. - 304c.

18. Hamxo ILE. IlomoB A.I'. KoxkeBumkoBa T.f Bricmas maremaTtuka B
YIOPpOKHCHHSIX U 3a7adax: YueO.mocoome mig BTy30B: B2 4. U.2. — M.: U]]



19.

20.

21.

22

23.

24.

OHMUKC 21 Bek: Mup u O6pazoanue, 2003.—416c¢

Haxwman A.Jl. Teopus GyHKIHI KOMIUIEKCHOTO TIEPEMEHHOTO [ DIEKTPOHHBIN pecypc]:
yaebHnoe mocooue/ Haxman A.J[.— DnexTpoH.TekcToBbie faHHbie.— CapartoB: A [In
Op Menua, 2019.— 212 ¢.— Pexum nocrtyna:
http://www.iprbookshop.ru/80317.html.— SBbC «IPRbooks»

MaraszunankoB JI.W. Beiciias maremaruka. JuddepennmansHoe ncuucieHue
[DnmekTpoHHEIH pecypc]: yaeOHoe mocobue/ Marazunnukos JI.M., Mara3uHHUKOB
A.JI.— DnekTpoH.TeKCcTOBble JaHHbIe.— ToMck: ToMCKuil rocy1apCTBEHHBII
YHHUBEPCUTET CUCTEM YIIPABJIECHUS U pafinodieKTpoHukH, 2017.— 188 c.— Pexum
nocryma: http://www.iprbookshop.ru/72078 . html.— DBC «IPRbooks» 7.

Ocwumnos 10.B. UaTerpansHoe ucuncienue [ DIeKTpOHHBIN pecypc]: yueOHoe
nocobue/ Ocumnos }0.B., Toncrosa O.JI., Capuna I'.JI.— DIeKTpOH.TEKCTOBBIC
naHHble.— M.: MOCKOBCKHUH TOCYapCTBEHHBIN CTPOUTENbHBIN YHUBEpCHUTET, Al [1u
Op Meana, ObC ACB, 2017.— 89 c.— Pexum nocryna:
http://www.iprbookshop.ru/60760.html.— 3BC «IPRbooks»

. Pazymeiiko b.I'. luddepenunanboe ucuncieHne GyHKIUA MHOTUX IEPEMEHHBIX

[DnekTpoHHbI pecypc]: kypc nekuuii/ Pasymeiiko b.I'., Henocexuna U.C., Kum-Tsn
JI.P.— DnekrpoH.TekcroBble AanHble.— M.: U3natensckuit JJom MUCuC, 2017.— 57
c.— Pexxum pocryma: http://www.iprbookshop.ru/71674.html.— DBC «IPRbooks»

I'ypos B.B. MeToab! nHTErprpoBanusi OOBIKHOBEHHBIX AU (HepeHInaTbHBIX
ypaBHEHHI [ DeKTpOHHBIN pecypc]: yuedbHnoe nmocodue/ I'ypos B.B.—
DNEeKTPOH.TEeKCTOBbIE JaHHbIe.— CapaToB: CapaTOBCKHil roCy1apCTBEHHBIN
texHuueckuil yausepcuteT umenu FO0.A. I'arapuna, Ob6C ACB, 2017.— 107 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/76488.html.— 9BC «IPRbooks»

KarpaxoBa A.A, Kymuos B.C.,.Bacunses E.M. Mertonuueckue

yKa3aHHUs [0 OpraHMU3alUU CaMOCTOSTEIbHOM paboThl Mo Kypcy «MaremaTHkay 10
HanpasieHussM 13.03.02  «OneKkTpo3HepreTruka u 3JIeKTPOTEXHUKa»

(mpoumm: «IaeKTpoOMeXaHUKay, «DIEKTPOIPUBO U ABTOMATHKAY,
«INeKTpoCcHAOKEHUEY, «DNEKTPONIPHUBOJ, U aABTOMATHKA POOOTOTEXHUYECKUX
cucrem»), 27.03.04 «YnpaBieHue B TEXHUUECKUX cucTeMax» (mpoduis: «YpasieHue
1 uHGOpMaTHKa B TEXHUYECKUX CUCTEMax»), O4HOU (opMmbl 00ydyenus.Y.1 2016. »oi.

pecype

25.

KarpaxoBa A.A, Kymunos B.C.,.Bacunees E.M. Meroauueckue ykazaHus IO
OpraHHu3aIi CaMOCTOATEIbHON paboThI O Kypcy «MaTemaThKa» [0 HalpaBICHUSIM
13.03.02 «DneKTpodHepreTHKa U AEKTPOTEXHUKAY (MPOdUIH: «DIEKTPOMEXaHUKAY,
«ONeKTPOIPUBOJ U ABTOMATUKaY», «DJIEKTPOCHAOKEHUEY, «DIEKTPOIPUBOL U
aBTOMaTHKa pPOOOTOTEXHUUYECKHX cucTeM»), 27.03.04 «YnpaBieHne B TEXHUYECKUX
cuctemax» (mpoduis: «YnpasieHue u MHGPOPMATHKA B TEXHUYECKUX CUCTEMAX)),
oyHoi opmbl 00yuenus. U.2 2016. »m. pecypce



8.2 Ilepeuenr uHGPOPMANMOHHBIX TEXHOJOIMH, HCHOJb3YeMbIX IPH
OCYIIEeCTBJICHMH 00pa30BaTeJIbHOIO mpouecca M0 AUCHMILVIMHE, BKJIOYas
nepe4yeHb  JIMIEH3MOHHOIO MPOrpaMMHOIO o0ecnieueHusi,  pecypcosB
HH(POPMAIMOHHO-TEJIEKOMMYHUKANUOHHON ceTH «UHTEepHET», COBpPEMEHHBbIX
Nnpo¢ecCHOHATBbHBIX 023 JAHHBIX 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

8.2.1 IlporpamMHOe obecrnieueHre

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic

— OpenOffice;

— SMath Studio;

— Internet explorer;

— Adobe Acrobat Reader.

8.2.2 Pecypchl HHPOpMAITMOHHO-TEICKOMMYHUKAIIMOHHOM ceTu «THTepHeT»
— Poccuiickoe obpazoBanue. @enepanbubiii moptan. http://www.edu.ru/

— O6pazoBatensHblil noptan BI'TY https://education.cchgeu.ru/

8.2.3 NndopmaluoOHHbIE CIIPABOYHBIE CUCTEMBbI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbIe TpodeccroHanbHble 0a3bl JaHHBIX

— bubnmoreka Anpec pecypca: WWER http://lib.wwer.ru/

— HanmonanpHas snexkTponHas 6ubanoTeka. Anpec pecypea: elibrary.ru

— Ob6mepoccuiickuii nopran Math-Net.Ru. Anpec pecypca:
http://www.mathnet.ru/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMAS
I OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA
Jiist mpoBeieHUs TIEKIMOHHBIX U IPAKTUYECKUX 3aHATUN HE0OXoauMa yuyeOHbIe

AyauTOpPHr:A, OCHAIICHHBIC TCXHUYCCKUMUA CPCACTBAMUA AJIA IIPOBCACHUA 3aHATHUM T10
MAaTCMaTHKC

10.METOANYECKHUE YKA3ZAHUSA JVISOBYYAKOLIUXCA T1O
OCBOEHUIO JUCHUIIVIMHBI (MOAYJIA)
no AUCHUIIVIMHE «MATEMATHUKAY.

OcHOBOW U3y4YeHUS AUCUUILIMHEI SIBISIOTCS JIEKI[UU, HA KOTOPBIX H3J1araroTcs
HanboJiee CYIIECTBEHHBIE M TPYAHBIC BOMPOCHI, a TAK)KE€ BOMPOCHI ,HE HAIIICIIINE
OTpa)XE€HUsI B y4eOHOW JuTepaType.

[lpakTrueckne 3aHATHS HaAMpaBiIeHbl HA MPHOOPETECHHE MPAKTUYECKHUX
HaBBIKOB pacyeTa CTaHJAPTHBIX U NPUKIAAHBIX 3aJa4 MO MAaTeMaTUKE. 3aHATHUs
MPOBOJIATCS ITyTEM PEIIEHUS] KOHKPETHBIX 3a7a4 B ayJUTOPHUH.

Bun
. JleATenbHOCTh  CTyAEeHTa
y‘IC6HLIX 3aHATUHN
Jlexuus Hanucanue koHCIEKTa JIEKUUKA: KPAaTKO, CXEMAaTU4YHO, MOCIIEIOBATEIBHO
(UKCUPOBATh OCHOBHBIE ITOJI0KEHHUSI, BBIBOJIBI, (DOPMYITUPOBKH, 000OIICHNS;



http://lib.wwer.ru/

IIOMeYaTh BaXKHbIE MBICIIH, BBIJIEIATH KIIOUEBBIE CI0Ba, TepMUHBL. [IpoBepka
TEPMHHOB, IOHATUN C TTOMOIIBIO SHIUKIIONEAN, CJIOBAPEN, CIPABOYHUKOB C
BBIMICHIBAHUEM TOJKOBaHU B TeTpaab. O003HauUE€HUE BOIIPOCOB, TEPMUHOB,
MaTepualia, KOTOPbIE€  BbI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B
pekoMeHayemoi  sureparype. Ecim  camocTosTenbHO HE  ynaercd
pa3o0pathcsi B Marepuaie, Heo0XoIuMo chopMyIHpOBaTh BOIPOC U 331aTh
IIPENO0/IaBATEII0 Ha JIEKIIMU WIHM HA IPAKTUYECKOM 3aHSATHU.

IIpaxkTueckoe
3aHATHE

KoHcniektupoBaHue peKOMEHIyEMbIX MCTOYHHMKOB. Pabora ¢ KOHCIEKTOM
JEKLHI, TOArOTOBKAa OTBETOB K KOHTPOJBHBIM BOIPOCAM, HPOCMOTP
pekomenayeMon Jurepatypsl. [IpocinymmBanue ayino- 1 BUIEO3aNIUCEN 10
3aJJaHHOM TeMe, BBINOJIHEHHWE pPacueTHO-TpadUyYeCKUX 3aJaHMid, pelleHue
3a/1a4 10 aJITOPUTMY.

CamocrosiTenpHast
pabora

CamocrosTenpHas paboTa CTyJ€HTOB CIIOCOOCTBYET TIIyOOKOMY YCBOEHHIO
yu4eOHOTO  Marepuaia W Pa3BUTHI0O  HABBIKOB  camMooOpa3oBaHUSI.
CamocrosTenbHas paboTa MpearnoaraeT ciaelyrolue COCTaBIsoIINeE:

- paboTta C TeKCcTaMu: Yy4yeOHUKAMH, CIPABOYHHUKAMHU, METOAUYECKUMU
NOCOOMSMU M yKa3aHUSIMH, JIOTIOJHUTENBHOW IJIUTEPAaTypod, a TakKe
popabOTKa KOHCIIEKTOB JICKIIH;

- BBITIOJIHEHUE JIOMAITHHUX 33 JaHUH;

- paboTa HaJ TeMaMH ISl CAMOCTOSTEIILHOTO N3YYCHUS;

- y4acTHe B paboTe CTyIeHUECKHX HayYHbIX KOH(PEPEHINH, OMMMITHAT;

- IOAI'OTOBKA K HpOMe)I(YTOqHOﬁ aTTeCTalluu.

ITogroroBka K
MIPOMEXKYTOUHOU
aTTecTaluu

I'oTtoBUTHCS K HpOMC)KyTO‘-IHOﬁ arreécrauuu CJICAyCT CUCTCMATUYCCKU, B
TE€YEHHE BCEro cemecrpa. MIHTeHCHMBHAs NOArOTOBKA JOJKHA HA4aTbCs HE
IIO3/IHEE, YEM 3a MECAL-IIOJITOPA 10 IMPOMEXKYTOYHOM arTecTanuu. J[aHHbIE
nepea 9K3aMEHOM, 3a4eTOM C OLIEHKOH Tpu AHS 3¢QEeKTUBHEE BCEro
HCIIOJIB30BATh JJISI MOBTOPCHUA U CUCTEMATU3allUN MaTCpUaia.




6 JlucT perucrpanum U3MEeHEHHH

IlepeyeHb BHOCUMBIX U3MEHEHUM

Jlarta
BHECEHUS
U3MEHEHUU

Iloamuce
3aBEJIyIOIIETO
Kadeapon,
OTBETCTBEHHOM 3a
peanuzaruto OITOIT

AKTyanu3upoBaH pazzen 8.2 B
YacTH COCTaBa UCIOJIb3YEMOTO
JUIEH3UOHHOTO TPOrPAMMHOTO
oOecrieueHus, COBpEMEHHBIX
npodeCCUOHANIBHBIX 0a3 JAaHHBIX U
CIIPABOYHBIX HH(POPMAITMOHHBIX
CUCTEM

31.08.2019

AKTyaln3upoBaH pasjein 8.2 B
YaCcTU COCTaBA UCIOJIb3YEMOTO
JULIEH3UOHHOTO MPOTPaMMHOI0
oOecrieueHus, COBpEMEHHBIX
npo¢eCCUOHANIBHBIX 0a3 TJaHHBIX U
CIIPABOYHBIX WH(POPMAITMOHHBIX
CUCTEM

31.08.2020

ITIpoBenena akryanmmzanus PI1/]
corjacHo u3menenuo GI'OC BO
(penakmus ¢ naMeHeHusIMA Nel1456
ot 26.11.2020).

AkTyanu3npoBaH paszaeinsl 8.1 u 8.2
B YAaCTU COCTaBa UCIOJIb3yEMOTO
METOJIMYECKOTO 00CCIIeUeHHsI, a
TaKXe MPOrpaMMHOTO 00ECIICUCHHS,
COBPEMEHHBIX PO ECCHOHATIBHBIX
0a3 JaHHBIX M CIIPABOYHBIX
UH()OPMAITMOHHBIX CUCTEM

31.08.2021




