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1 .OEJA N 3AJAYU JUCHUIITIUHBI

1.1. Heab n3yveHnusi TUCUMILTHHBI

Bocrurarhk crmtocoOHOCTB UCIIOJIB30BaTh 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILINH B IPO()ECCHOHATBLHOM IeITeIbHOCTH, IPUMEHSITH METO/IbI
MaTEMaTHYECKOT0 aHaJIN3a, TCOPETUICCKOTO U SKCIICPUMEHTAIBHOTO UCCIICIOBAHUS B
MPAKTUICCKOMN JACSITCIIBHOCTH

1.2. 3agaum ocBoeHHS JUCHHUILIHHBI

JlaTh siCHO€ TIOHMMaHWE HEOOXOJUMOCTH MAaTeMaTHYeCKOro 0oOpa3oBaHUS B
oOIIelt MOArOTOBKE MHXKEHEpPA, B TOM YHCJIE BBIPA0OTATh MPEACTABICHUE O POJH H
MECTe MaTeMaTHKA B COBPEMCHHOW IHMBWJIM3AIMA W MUPOBOU KYJNBTYpE.; HAYUUTH
YMEHUIO JIOTUYECKH MBICIUTh, ONEPUPOBATh C aOCTPaKTHBIMH OOBEKTaMH W OBITh
KOPPEKTHBIM B yIMOTPEOJICHUA MAaTEMaTHUIECKUX TMMOHATHA, CAMBOJIOB ISl BRIPAKEHUS
KOJMYECTBEHHBIX W KAYeCTBEHHBIX OTHOIICHWM; JaTh JOCTATOYHYIO OOIIHOCTH
MaTeMaTHYSCKUX MOHSATUM U KOHCTPYKIIUM, 0OCCIEUMBAIOIIYIO IIMPOKUN CIEKTP HX
MPUMEHUMOCTH, Pa3yMHYK) TOYHOCTH (OPMYJIMPOBOK MaTEMaTHUYECKHUX CBOMCTB
M3y4aeMbIX  OOBCKTOB, JIOTHYECKYIO  CTPOrOCTh  HW3JIOKCHHS  MaTeMaTHKH,
OTMPAIOIIYIOCS Ha aJIcKBaTHBIN COBPEMEHHBIH MaTeMaTHUCCKHUM S3BIK

HayuuTp npuMmeHsATh MaTEeMaTHUECKWN ammapaT aHaJuTHYeCKOW T'€OMETpHH,
JUHEHHOU anreOphl, quddepeHIIaTIbHOI0 U HMHTETPATIbHOTO HMCUMUCICHUS (PYHKIIUH
OHOU u HECKOJIBKUX MePEMEHHBIX, TEOpHH (GYHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO, TCOPUH PSIOB, TCOPUHU AU depeHITNATBHBIX YPABHCHHM.

2. MECTO UCIHMIIJIMHBI B CTPYKTYPE OIIOI

Juncimniomaa «MaTtemaTnkay OTHOCHUTCS K JUCHUINIMHAM 0a30BOi 4acTH
omoka bl.

3. HIEPEUEHb IIJNIAHUPYEMBIX PE3VJIBTATOB OBYYEHMUSA

o JAUCHUIIJIMHE

[Ipouecc w3ywyenust aucuuminHbl «MaTemaTnka»  HampaBJeH Ha
dbopMuUpOBaHUE CIEIYIOMINUX KOMIETEHIINM:

VYK-1-Cnocoben ocyimecTBisiTh TMOUCK ,KPUTUYECKUM aHalW3 U CHUHTE3
uHbOpMallMu, NPUMEHATh CHCTEMHBIM MOAXOA  JAJI PEIIEeHUs IOCTaBJIEHHBIX
3azay.

OIIK-3- Crnoco0eH TpUMEHATh COOTBETCTBYIOIIMMA (PU3MKO-MAaTEMATHYECKUI
anmapar, METO/Ibl aHaJIu3a U MOJEIUPOBAHHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
MCCJIEIOBAHUS IPU PEIICHUH MPOPECCUOHATIBHBIX 3a7a4



Komnerenuust

Pe3yabTarel 00y4eHMsi, XapaKTepHU3YIOIIHE
chopMUPOBAHHOCTh KOMIIETEHUIMHU

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

3aJlauy, pacCCMaTpuBaTh PpPa3JIMIHBIC BapUAHTHL
3aJa4dr, OoCHUBAaA NX JOCTOMHCTBA 1 HCAOCTATKH.

COCTaBJISIFOIIME, HAXOJUTh W KPUTUYECKHA aHAIIU3UPOBATH
nH(popMaIro, HEOOXOIUMYIO IS PEIICHHS MOCTaBICHHOM

peleHus

BO3MOXXHBIX pGH_ICHI/Iﬁ 3agaduu

pacCyKIIeHUAX  JAPYIMX  YYaCTHUKOB

Brnaneer ymeHueM TpaMOTHO, JIOTUYHO, apryMEHTHPOBAHO
dbopMHpOBaTH COOCTBEHHBIE CYXACHHUS U OLICHKU. OTIuvaer
dbakThl OT MHEHHWH, HHTEpIpeTaluii, OLEHOK W T.I. B
NEeSATEIbHOCTH.
OmpenensieT W OIEHUBACT MPAKTUYECKUE TOCIEICTBUS

OIIK -3 3HAaeT OCHOBHBIE MOHATHUS U METOABI JIUHEHHOW anreOpsbl

U aHAJIMTUYECKOM TeoMeTpud, JIudPepeHIHaIbHOIO H
MHTETPAILHOTO UCYUCIIEHUS (DYHKIIMM OJHOM U HECKOJIbKUX
MEPEMEHHBIX, TEOPUH PSIAOB, TEOPUU IU(DPepeHIHnATbHBIX
ypaBHEHUI ¥ TEOPUHU PYHKIMUK KOMILIEKCHOTO MEPEMEHHOTO

YMeeT npuMeHsITh MaTeMaTHUYECKHUM annapar aHaIMTHYECKON
r€OMETpUH, JIMHEWHOU anredphl, auddepeHnrnansHor0 |
UHTETPAJIbBHOTO  MCUUCICHUS  (PYHKIMH
HECKOJIbKMX MEPEMEHHBIX, TEOpUN (PYHKINUN KOMIIEKCHOTO
NEePEMEHHOr0, TEOPUH PSAOB, Teopuu AU epeHIrnaIbHbIX
ypaBHEHUH NIPU PEIICHUU MHKEHEPHBIX 3a/1a4

OJTHOU u

Brnaneet uHCTpyMEeHTapueM pelieHuss MaTeMaTUUYEeCKUX
3a7lad B CBOEM mpeaMeTHOM obJsactu

4. OPBEM JUCHUIIJIMHBI

O6mass TpyAOeMKOCTh JUCIUILIMHBI «MareMaTHuka» COCTaBISET

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

Ouynass ¢opma o0yuenus

§ Beero CemecTpsl
Bunpr yueOHOI paboThI
4acoB
1 2 3
AyauTopHble 3aHATHS (BCEro) 162 54 | 54 | 54
B Tom wwuce :




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

1 2 3
AyauTOpHBIEC 3aHATHH (BCero) 58 20 | 20 18
B Tom umcne :
Jlekunn 28 10 10 8
[Tpaktueckue 3anstus (I13) 30 10 10 10
CamocrosiTesibHast pabdora 280 | 151 | 84 | 45
Yacel Ha KOHTpOJIb 22 9 4 9
Buael npomexxyTouHOM aT"EeCTaI_II/II/I - 4 L 4 4
HK3aMEH, 3a4eT C OIICHKOMU
OO6mast Tpya0EMKOCTb
AKaJeMHUYECKUEe Yachl 360 | 180 [ 108 | 72
3.€. 10 5 3 2




5. COIEP)KAHUE JUCLHUIUIMHBI (MOIY.JIS)

5.1 Copep:xanue

TPYAOEMKOCTH 10 BMJaM 3aHSATHIA

pasaejoB NUCHMILIMHBI M PpacinpeacJacHue

Ounass  ¢opma o OyyeHus
HanmMmeHnoBaHue IIpak Bcero
Ne i/t Conepxanue pasznena Jlek1x P CPC
TEMBI 3aH. yac
1 |DnemeHTHI Onpenenurenu 2-ro ¥ 3-To MOPsIAKa, UX 8 14 50 72

JUHEHHOM anreOpbl
1 aHAJIMTHYECKOM
T€OMETPHH.
JIuHeiinbie
ONEepPaTOpPHI U
KBaJIpaTHYHBIC

(bopMbI

CBOWCTBA U BbIUUCIIEHUE. AlreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL.  MaTpuusl u
JnercTBus Hax HUMU. CUCTEMBI IBYX U TPEX
JIMHEUHBIX YPABHEHUH C ABYMsI U TPEMs
HensBecTHbIMU. [IpaBuiio Kpamepa.
O060061eHne Ha ciIy4ail n ypaBHEHHI € n
HeusBecTHbIMU. [loHsTHE 00
OIpeAenuTeNe N-ro nopsaaka. MaTpuyHsiii
METOJ] PELIEHUS] CUCTEM JIMHEWHBIX
ypaBHEHUU U ee pewienus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
JIMHEHHBIX YpaBHEHUN BEeKTOPBI.
CkansipHO€, BEKTOPHOE ¥ CMELIaHHOE
IIPOU3BEJICHUA. Y PAaBHEHHE ILNIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopMaiu. Ob1iee ypaBHEeHHE
IJIOCKOCTH Y€pe3 TPU 3aJaHHbIE TOUYKH,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOsIHUE TOYKH 10 TUIOCKOCTH.
HopmasibHOE ypaBHEHUE TIIOCKOCTH. YTOII
MEeXAy IIIockocTsaMU. IIpsmas B
npoctpancTee. KaHoHMUeckoe n
[IapaMeTPUIECKOE YpaBHEHHE MTPSIMOM.
B3anMHOe pacnosnoxeHue npsMon u
IIJIOCKOCTH. Y CIIOBUE NApaJIEIbHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH. Y CIIOBUE NApaAJIEIbHOCTH U
NEPHEHIUKYIIAPHOCTH NPSIMOU U IIIIOCKOCTH
[Ipsmas Ha MIIOCKOCTH. Y paBHEHHUE MPSIMOUN
C YIII0BBIM KO3(PUIIMEHTOM, TTPOXOJISIIICH
yepes JABe TOUKH, B oTpe3kax. HopmanbsHoe
ypaBHEeHUE NpsMOid. PaccTosiHue OT TOUKH
JI0 IPSAMON. YTOMI MEXAY 2-Ms IPSIMBIMHU.
IlonsiTHE O INHEWHOM BEKTOPHOM
npoctpancTse R". EBKIMIOBO Nn-MepHOE
pocTpaHcTBO. [IoHsATHE O NTMHENHHOM
ornepaTope Kak o JJMHEITHOM
npeoOpazoBaHuu IpocTpaHcTBa. [Ipumepsl
JIMHEHHBIX OMEPaTOpPOB M MX MATPHIL B R° i




R’. CobcrBenHbIe BekTOpbl. KBagpaTnunsie
¢dopmel. [IpuBeneHre K KAHOHUYECKOMY
Buny. Kanonwmueckue Gpopmbl ypaBHEHHIA
AJUIHTICA, TUTIEPOOIIBI, TTapaOOoITHI.
['eomeTpuyeckre cBOMCTBA dJUIMIICA,
runepOosbl, mapadonsl . Oo61iee
ypaBHEHHE KPUBOI1 BTOPOTO MOPSIKA.
[TpuBenenue o0IIero ypaBHEHUs K
KaHOHM4YECKOMY Buy. [lapasuienbHbiin
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepxHOCTH BTOPOTO MOPSIKA.
Kanonnyeckue (hopMbl OCHOBHBIX
ypaBHeHul. McciienoBanue moBepxHOCTEN
BTOPOTO MOPSAKA METOIAOM CEUCHUN

Beenenue B
MaTeMaTU4YeCKUil
aHaJIM3.
Huddepennnm-
aJbH 0€
HCYHCIICHHE
(GyHKIIUU OJHOU
TIEPEMEHHOM.

Heonpenenennsiit
U ONpEeICTICHHBII
HWHTETpall

MHokecTBa BEIIECTBEHHBIX UHCET.
Uucnossle nocnenoaTenbHocTH. [Ipenen
YUCJIOBOM MOCIEN0BATENbHOCTH. BepxHsis u
HWKHSS TpaHu MHOXecTB. CyliecTBOBaHUE
IIpezesia MOHOTOHHON OTPaHUYEHHOMN
I10CJIe10BaTENbHOCTH. DyHKIIMMU OJHON
JIeHCTBUTENbHOM nIepemMeHHoi. O0IacTh
onpezaenenus. CriocoObl 3aaHus PYHKIIHIHA.
OcHOBHBIE 2JIeMEHTapHbIE (PYHKIIHH
[Tonstue npenena Gynkuuu [lepBsiii u
BTOPOM 3amMeyaresbHbIe Ipeensl. Yuco e.
HatypanbHbie norapugmsi.
beckoHeyHO MaJible PYHKIIMH U UX CBS3b C
0ECKOHEYHO OOIBIIUMU QYHKIUSMU.
CpaBHeHHE OECKOHEYHO MaJIbIX.
DKBHUBAJICHTHBIE OECKOHEYHO Majibie. Mx
HCII0JIb30BaHUE TP BHIYUCIICHUH MPEIEIOB
HenpepsiBHocTh pyHKImii. CBoiicTBa
HEMPEPBIBHBIX B TOUKE (PYHKIIUH.
HenpepbsIBHOCTB 211eMeHTapHBIX (QYHKITUH.
Touku pa3pbiBa U UX KBATU(PUKAIIHS.
CaoiicTBa (DyHKIUH, HETIPEPHIBHBIX Ha
oTpeske. Hanbosnpiiee 1 HanMeHbIIee
3HaueHus QyHKIUN 3ajgauu, NpUBOASIINE
K HOHATUIO Tpou3BoaHOMU. [IoHsTHE O
MIPOU3BOTHOM (DYHKIIUK OTHOM
JIEUCTBUTENILHOU NepeMeHHOM. Eé
T€OMETPUUYECKHUI CMBICT U MEXaHUYECKUIN
cMbIci. OCHOBHBIE TpaBUJIa
muddepennuponanus. HermocpenctsenHoe

BBIYHUCJICHUEC ITPONU3BOJHBIX OCHOBHBIX

10

22

40

72




arieMeHTapHbIX QyHKIMK. Tabnuma
npou3BoaHbIX Juddepennunan GpyHkumuu u
€ro CBOMCTBA. ' €eOMETpUYECKUN CMBICIT
nepBoro auddepeHuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepennuana. [Ipumenenue mepBoro
nuddepennrana B mpuOIMKEHHBIX
BbluMcieHusX. Teopemsl Poss, Jlarpanixa,
Kowm. Teopemsr Pois, Jlarpanxa,
Kommu. PackpbiTie HEONpeaeIeHHOCTE!.
IIpaBuno Jlonurans. IIpousBoHas
cinoxxnort pynkun. ObpatHas GyHKIUS.
HenpepriBHoCcTh 1 1udhepeHnpyemMocTsb
obOparnoit pynkiuu  [IpousBogHas
HESBHON (QYHKIMH U (QYHKIUH, 33TaHHOI
napamerpuuecku. [loHsTre
norapu(MHUECKON  MPOU3BOTHOM.
®opmyia Telnopa ¢ OCTATOYHBIM YJIEHOM
( dopma Jlarpamxka). [Ipencrasiienue mo
dopmyine Maknopena QyHKuui e,
sinx, cosx, In(x+1), (1+x)" .®opmyna
Teitnopa ¢ octaTouyHbIM wieHOM ( (hopma
Jlarpanxka). [IpeacraBnenue no ¢popmyre
Maxkiiopena (QyHKIMA €, Sinx, cosx,
In(x+1), (I+x)" . UccnenoBanue QpyHKIHIA ¢
MOMOIIBIO TIPOM3BOTHBIX. Y CIIOBHS
BO3pacTaHus U yObIBaHUS QyHKIMH. Toukn
skcTpemyma. HeoOxoammoe ycinoBue u
JIOCTaTOYHbIE IPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OO6Imas cxema ucciaeI0BaHus
(GyHKLIUH ¥ TOCTPOEHHE UX I'PadUKOB.
OTbIcKaHNe HauOOJIBIIETO U HANMEHBILIETO
3HA4YEeHUH HEMPEepPBhIBHOM Ha OTpe3Ke
¢yuknun. MccnenoBanue QyHKIMi Ha
BBIITYKJIOCTh U BOTHYTOCTh KPUBOI
[TepBooOpaznas. Heonpenenensblii
MHTETpal u ero cpoiicrea. Tabnuma
OCHOBHBIX (hopMyJ1. 3aMeHa IEpEMEHHON B
HEOIpeIeIEHHOM HHTerpale.
WHTerpupoBaHue Mo 4acTsM .
WHTerpupoBanue BoIpaXeHUH,
COJIepKAINX TPUTOHOMETPUIECKHE
¢ynknnu. MHTETprpOBaHre HEKOTOPHIX
UPPaIMOHATLHBIX BBEIPAKEHUH
PaznoxxeHue ApoOHO-palOHAIBHOMN




(byHKIMY Ha TPOCTEUIINE APOOH.
WHTerprupoBanue MpoCTEUIINX IPOOeH.
OrnpeesieHHbIA UHTErPall, KaK Mpeei
MHTErpaibHbIX cyMM. OCHOBHBIE CBOICTBA
omnpezeneHHoro uurerpaia. [IpousBonnas
MHTETpaJia o BepXHEeMY Mpeeny.
dopmyna Herorona-JIeiOnua.
Brruncnenue onpeaeneHHoro uHTerpana
METOJIOM MHTEIPUPOBAHMUS 110 YACTSIM.
3aMeHa IEPEMEHHOI B OIIPEIETIEHHOM
uHTerpaie. HecoOcTBeHHBIE HHTETPAIIBL: C
OECKOHEYHBIMU IIPEJIENAMHU U OT
HEOIPaHWYEHHOMU MOJIBIHTErPATHHOMN
bynkun. TeopeMbl cpaBHEHHUS.
AOCOmNIOTHAS U YCIOBHAS CXOJIUMOCTH ..
['eomeTpuyeckue MpuIoKEHUS
OIPEIENIEHHBIX UHTETPAJIOB K BBIUMCIICHUIO
IUIOIIAACH TUIOCKUX (QUTYp, [UTHH AYT
KPHUBBIX U 00HEMOB Tel1. Du3nveckne
IIPUJIOKEHUSI OMPEECIEHHOTO
UHTETpaa.

DyHKIMHU
HECKOJIBKUX
MePEMEHHBIX

OOLIKHOBEHHEIE
IuddepeHmab-
HBIC YPaBHCHUS

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX.
Ob6nacte onpenenenus. [Ipenen pyHkumu.
HenpepriBHOCTE. YacTHBIE TPOU3BOAHBIE.
JuddepenumpyemMocts GyHKIUH
HECKOJIbKUX NepeMeHHbIX [1oHbIM
muddepennuan. lHBapuanTHOCTD (HOPMBI
nosiHoro nuddepennmana. [lpumenenue
nosiHoro nuddepenimrana B
NPUOIMKEHHBIX BBIUNCICHUSIX .
IIpou3BoaHas CI0KHON U HEABHOM
¢bynkuuit . KacatenbHast n10CKOCTb U
HOpMaJlb K IIOBEpXHOCTH. YacTHbIE
pou3BoIHbIE AU depeHInanbl BHICIIUX
nopsakoB. @opmyna Tewnopa st
(GYHKIMH IBYX TEPEMEHHBIX . DKCTPEMYM
(GYHKIIMN HECKOJIBKUX MEPEMEHHBIX.
HeoOxoaumoe 1 10CcTaTOYHOE yCIOBHE
JKCTpeMyMa. . YCJIOBHBIM DKCTPEMYM.
Merton Jlarpanxa. HanGomnbiee u
HalMEHbIIIee 3HaUeHUs! PYHKIUI B
3aMKHYTO# 061acTu . OCHOBHBIE MTOHATHS
Teopuu AP PepeHnanbHbIX YpaBHEHUH.
HuddepenunanbHpie ypaBHEHUS IEPBOTO
MOPAIKA: C Pa3AESIOUIUMUCS
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NEPEMEHHBIMH, OJTHOPOIHbIC YPAaBHEHHS U
YpaBHEHHMSI, TPUBOASAIINECS K HUM,
JMHEWHBIC YPaBHEHUS, YPABHEHUS
bepHyiiu, ypaBHEHHS B TIOJIHBIX
muddepennuranax . Dusndeckue 3anayu,
npuBoAsAIe K AuddepeHIaaIbHbIM
ypaBHeHusiM 3aaada Komm. Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH
pemenns 3agaun Ko (popmynupoBka).
[TonsTHE 006 OCOOBIX PEIICHUAX

QG epeHIaIbLHOr0 YpaBHEHUSI.
Juddepennnanbapie ypaBHEHHS BBICIITNX
nopsiakoB. 3anaun Komm. Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemienus 3anaun Ko (hopmynuposka).
[ToHsTHE OOLIETO U YaCTHOTO PEIICHUH.
YpaBHEHUS, TOMYCKAIOIINE TIOHIKEHHUE
nopsika Jlunelinsie tuddepeHnuansHbe
YpaBHEHUS BBICIIUX MOPAAKOB. JIMHEHHbIE
onHOpoAHbIE TH(depeHTnaTbHbIC
YpaBHEHMsI, CBOWCTBA UX PEILICHU.
JIuneliHOo 3aBUCUMBIE U JIMHEHHO
HE3aBUCHMBbIE CUCTEMBbI (DYHKIIHIA.
Onpenenurens Bponckoro.
@dyH1aMeHTaJIbHAs CUCTEMA PELICHUI
JMHEWHOTO OJTHOPOTHOTO YPaBHEHUS U
CTPYKTypa €ro o0I11ero peneHusl.
JInHeliHbIE HEOTHOPOIHBIE

g depeHIaIbHble YpaBHEHUS.
CtpykTypa 00111ero penieHusl.

JInHeHbIE OTHOPOAHBIE

g depeHmaIbHbIe ypaBHEHHS ¢
MOCTOSIHHBIMU K03 purimenramu
JInHeliHbIE HEOTHOPOIHBIE
muddepeHIManbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (hULIIEeHTaMH.
CrpykTypa obmiero pemeHus. Metox
Jlarpan»a BapHaluy MPOU3BOIBHBIX
HOCTOSIHHBIX. JIMHENHbIe OJTHOPOAHbIE
g depeHIaIbHble YpaBHEHUS C
MOCTOSIHHBIMU K03 purimenTamu.
JIvuHeitHbIe HEOAHOPOIHBIE
muddepeHanbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (DUILIMEHTaMH C ITPaBoOi
YacThIO CIIEUAILHOrO BUma. CHCTEMEI




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

Yucaosrle,
(byHKIMOHATBHBIE
U CTEIEeHHbIE
pAIBI
Psanapr @ypre.

Yucnossle psiibl. CXOAUMOCTb U CyMMa
psna. HeoOxoaumoe yciioBue cXOAMMOCTH
psna. JlelicTBUs HaJ psaaMU: YMHOKEHUE
Ha YUCJIO, CJIIOKEHHUE U BbIUUTaHUE. Psnbl ¢
IIOJIOKUTEIBHBIMU WiIeHaMU. [locTaTouHble
NpU3HaKK cxoauMmoctu Jlanambepa u
Kommu. aTerpanpHblil npu3Hak
CXOJIMMOCTH. 3HaKOIEPEMEHHbIE
psaabl. AOCOIIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PALBL.
Teopema Jletionuna. OneHka octaTka psaa
®dynkuoHanbHele paasl. O01acTh
CXOAMMOCTH  (PYHKIIMOHAJIBHOTO PsJa.
ITonsiTHE O paBHOMEPHOHN CXOJUMOCTH.
[Tpusnak Beliepimrpacca. CreneHHble
psanel. Teopema Abensi. UnTepBan u paguyc
CXOJMMOCTH JJISl PSJIOB C
JEHCTBUTEIBHBIMY YICHAMHU.
WuterpupoBanue u quddepeHpoBanme
creneHHbiX Pspg Telnopa. Teopema o
eIMHCTBEHHOCTHU Pa3oXeHUs QyHKIHUU B
CTENEHHOH psia. JlocTaTouHbIE YCIOBUS
paznoxumoctu ¢pyHkuu B pan Teiinopa
[Tpumepsl pa3inoxeHUs] HEKOTOPbIX
¢byHK1Mi B pag Makiopena:

e*,sin x,cos x, shx,chx,In(x +1),(1+ x)“.
[IprMeHeHre CTENEeHHbIX PSAI0B B
NPUOIMKEHHBIX BbIUKCICHUSIX. DopMyIbl
DOitnepa. Psg @ypre. Tpuronomerpuyeckas
cucrema pynkuuii. [lonsrue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHIA.
Koadduunents! psaga @ypse. Teopema
Hupuxne . Pa3noxenue B pag Pypbe
YETHBIX U HEUETHBIX (DYHKIIMH, 3 JaHHBIX
Ha uHTepBaie (—r,7). PasmoxkeHre B
TpuronoMerpudeckuii psg @ypse
(byHKIMIA, 3aJaHHBIX HA uHTEepBane (—/,/) .
Paznoxenue B psang Pypbe QpyHKIHA,
3aganHbIX Ha uHTepBane (0,/) MuTerpan
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Dypee.

Kpatneie u
KPUBOJIMHEHHBIE
MHTETpaJIbl
Bekropuslii aHanu3

3anauu, IPUBOISALINE K IIOHATHUIO IBOMHOTO
uHTerpana. OnpeneneHye u CBONCTBa
JIBOMHOTO MHTErpaia. Beruucinenue
JIBOITHOI'O MHTETpaJia B JEKapTOBBIX
KOoOpAuHaTax. TpoiHON MHTErpasl U ero
CBoiicTBa. Brrunciienue TpoitHOTO
MHTErpajia B JEKAPTOBBIX KOOPIUHATAX.
3ameHa IEpEMEHHBIX B IBOTHOM
UHTErpasie. BeuncieHue B MOJIsSIpHbIX
KoopauHarax I'eomerpudeckue u
(bu3nvecKkre NpUIIOKEHUS IBOMHBIX U
TPOWHBIX UHTETPAJIOB . 3aMEeHa
MIEPEMEHHBIX B TPOITHOM MHTETpaje.
TporiHOM MHTETpaAT B MWJIMHIAPUYECKUX U
cheprueckux KOopAnHaTax. 3ajayu,
MPUBOIAIINE K KPUBOJIMHEHHBIM
uHTerpanaMm. Onpenenenne
KPUBOJIMHENHBIX UHTETPAJIOB IIEPBOTO U
BTOPOT'O TUIIOB, UX CBOWCTBA U BHIYMCIICHUE
He3aBucuMocCTh KpUBOJIMHENHOTO
UHTErpasa ot Gopmbl MyTH
unrerpupoBanus. Popmyna ['puna u ee
npuMeHenue CkansipHoe 1moJe.
[ToBepXHOCTH U JINHUU YPOBHSI CKAJIIPHOTO
nosist. [Ipon3BoHast o HanpaBICHUIO U
TPaJUEHT CKaJIIPHOTO I0JIsl, €r0
KOOpJMHATHOE U MHBapUAHTHOE
omnpeneneHue. BekropHoe nose.
BekTopHble IMHUN U UX

g depeHIaIbHble YpaBHEHUS.
OnHOCTOPOHHME U JBYCTOPOHHHUE
oBEpXHOCTHU. [I0TOK BEKTOPHOTO MO
yepes MOBepXHOCTh. Ero gusnyeckuit
CMBICTI B [10JIE CKOPOCTEN KUIKOCTH.
[ToBepxXHOCTHBIE HHTETPAJIbI IEPBOTO U
BTOPOTO pojia, OCHOBHBIE CBOMCTBA U
Bbiuncienue. . Dopmyna OcTporpaackoro
-I"aycca. JluBepreHuns BEKTOPHOIO MOJI,
WHBapUaHTHOE OIpeieieHne U (PU3NIEeCKUi
CMBbICI. BpluncieHne AMBEpreHINH.
ConenoniansHoe (TpyOUaTOe) mose
JInHeliHbIe MHTETpaIbl B BEKTOPHOM IIOJIE.
Pabora cunoBoro nois. Hupkynsauus
BekTopHOro nossi. Teopema Ctokca. Potop
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nosst. PU3NYECKUI CMBICI POTOpA . .

VY ciioBUs HE3aBUCUMOCTHU JIMHEUHOTO
UHTErpaia oT (OpMbI MyTH
uHTerpupoBanus. [lorenman nosns,
YCIIOBUS NOTEHUUATBHOCTH. Brruncienue
noreHuuana. Oneparop I'aMuibTOHA.
Huddepennmanbapie onepalui BTOPOTO
Mopsiika B BEKTOpHOM aHaimze. OrnepaTtop
Jlannaca

DJIEMEHTHI TEOPUH
byHKIIUN
KOMILJIEKCHOTO
IIEPEMEHHOT0 U
OTepaIioHHOe
HCYHCIICHUE.

KomnekcHeple unciia u 1elCcTBUS HaJl HUMU
KommuiekcHas minockocts. O61acT 1
KpUBbIE Ha KOMIUIEKCHOW MJIOCKOCTH.
[TonsaTHe QYHKIIMH KOMIUIEKCHOTO
nepemeHHoro. IIpenen u HenpepbIBHOCTS.
DnemMeHTapHble (YHKIIUU KOMIUIEKCHOTO
nepemenHoro IIponsBoanas GpyHkuus
KOMILJIEKCHOTO MIEPEMEHHOT0. Y CJIOBUS
Komu-Pumana. AHanutudeckue u
rapMoHnueckue QyHKIuu. CBsA3b MEKIY
Humn. uddepenunpyemocts GpyHKImIA
KOMIUIEKCHOTO IIepeMeHHoro Murerpan ot
(GYHKIINN KOMILIEKCHOTO TIEPEMEHHOTO.
Teopema Ko j1s1 IpOCTOTO U CIOAKHOTO
koHTypa. UnTerpanbuas popmyna Komru.
CreneHHble psi/ibl B KOMIUIEKCHOU (opMme.
Psnsr Teltnopa u Jlopana. Ocobbie Touku
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOT0, UX
kiaccudukanus. Beraersl. OCHOBHas
TE€OpeMa O BbIYETaX. BHIYMCIEHUE BHIYETOB.
[IprMeHeHNEe BbIUETOB K BBIUYMCIICHUIO
unterpanos. Jlemma JXopaana u ee
npumeHenue. IIpeoGpazoBanue Jlamnaca.
OcHoOBHBIE TEOpEMBI 00 OpUTHHATIAX U
n3o00paxkeHusx. CBolcTBa npeodpa3zoBaHus
Jlannaca. M3o0paskeHust mpocTelmumx
¢byuknuii. Ceprka pyHkumii. Teopema o
CBEpTKE, TeopeMa 3amnas3abiBaHus. MHTerpan
Hroamens. OGpatHbIe TpeoOpa3oBaHUs
Jlanunaca. IIpuMeHeHne BBIYETOB IS
oOpartHoro npeoOpa3oBanus Jlarmaca.
Teopemsb! paznoxxenus. OnepaluOHHbII
METOJ peleHus JudQepeHnatbHbIX
YpaBHEHUI U CUCTEM C IOCTOSTHHBIMU
kod(urmentamu. . [Ipumenenmne
ONEepPallMOHHOT0 METO/Ia K PEeLICHHIO 3aj1a4
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SJICKTPOTCXHUKH U TCOPUU IJICKTPUICCKUX

LIEIIEH.
Hroro 54 | 108 | 126 | 288
3aounas ¢opma o OyueHus
Ne /i Haumeroanne Conepxxkanue pazzena Jlekn Hpax CPC Beero
TEMBI 3aH. qac
1 [OnemenTsl Onpenenureny 2-ro ¥ 3-ro Nopsaka, ux

JTMHEWHOU anreOpbl
1 aHAJIMTHYECKOM
T€OMETPHH.
JIuHeiiHbIe
OTIEPATOPHI U
KBaIpaTUYHBIC

(bopMbI

CBOICTBA M BbIUUCIIEHUE. AnreOpanyeckue
JIOTIOJIHEHHS. U MUHOPBL. MaTpuusl u
JercTBus Hax HUMU. CUCTEMBI IBYX U TPEX
JIMHEMHBIX YPaBHEHUH C IBYMS U TpEeMs
HeussecTHbIMU. [IpaBuiio Kpamepa.
O060611eHne Ha cityyail n ypaBHEHUH € n
HeusBecTHbIMU. [loHsTHE 00
OIIpElIEIUTENE N-TO NOopsAaKa. MaTpHU4uHbII
METO/]] PELIEHUS] CUCTEM JIMHEWHBIX
ypaBHEHUU U ee pewienus. Merox ['aycca.
HccnenoBanue U pellIeHUE CUCTEM
JMHEWHBIX YpaBHEHUN BeKkTopsbl.
CkansspHO€E, BEKTOPHOE U CMELIaHHOE
IIPOU3BEJICHNUS.. Y PaBHEHHUE IIJIOCKOCTH,
IIPOXOSIIEH Yepe3 TOUKY, C 3aJaHHBIM
BEKTOpOM HopManu. Ob1iee ypaBHEHHE
IIJIOCKOCTH Y€pe3 TPH 3aJaHHBIE TOUYKH,
ypaBHEHHE B oTpe3kax. OTKIOHEHHUE U
pPacCTOSIHUE TOYKH 10 TUIOCKOCTH.
HopManbHOe ypaBHEHHUE TIOCKOCTH. YTOI
MexXay mIockocTaMu. Ilpsmas B
npoctpaHcTee. KaHoHMuYeckoe n
[IapaMeTPUIECKOE YpaBHEHHE MTPSIMOM.
B3anMHOe pacnonoxeHue npsMou u
IJIOCKOCTH. Y CJIOBHE MTAPAJIEIIBHOCTH U
NEePIEeHIUKYISIPHOCTU IPSIMON U
IUIOCKOCTH. Y CJIOBHE NApAJUIEIBHOCTH U
NEPIEHIUKYJIPHOCTHU NPSAMOU U IIIOCKOCTH
IIpsiMas Ha MIIOCKOCTH. Y paBHEHUE MPSIMOU
C YIJIOBBIM KO3 GUIIMEHTOM, POXOIsIIeH
yepes JABe TOUKH, B oTpe3kax. HopmanbsHoe
ypaBHEeHUE NIpsIMOd. PaccTosiHME OT TOUKH
JI0 IPSAMON. YTOII MEXAY 2-Ms IPSIMBIMH.
[ToHsiTHE O TMHEHHOM BEKTOPHOM
npoctpancTse R". EBKIHIOBO Nn-MepHOE
npocTpaHcTBo. [loHsATHE O JNMHENHHOM
oIepaTope Kak O JIMHEHHOM




npeoOpa3oBaHuU MpocTpaHCcTBa. [Ipumepsr
JIMHEHHBIX OIIEPaTOpPOB U UX MATPULl B Ru
R’. CoberBennbie BekTopsl. KBagpaTHaHbie
dopmel. [IpuBeneHrne K KAHOHUYECKOMY
Buny. Kanonumueckue Gpopmbl ypaBHEHUM
AJUIHTICA, TUTIEPOOIIBI, TTapaOOoITHI.
['eomeTpuyeckre cBOMCTBA dJUIMIICA,
runepooibl, mapadosnsl . Odmiee
ypaBHEHHE KPUBOI BTOPOIO NOPSIKA.
[TpuBenenue obIIero ypaBHEHUS K
KaHOHM4YECKOMY Buy. [lapasuienbHbiin
IIEPEHOC U TOBOPOT OCE KOOPAMHAT .
[ToBepxHOCTH BTOPOrO MOPSAAKA.
Kanonuueckue popmbl OCHOBHBIX
ypaBHeHul. McciienoBanne NoBEpXHOCTEN
BTOPOTO MOPSAIKA METOAOM CEYEHUN

Beenenue B
MaTeMaTU4YeCKUil
aHaJIM3.
Hudbdepennnm-
aJbH 0€
HCYHCIICHHE
(GyHKIIUU OJHOU
TIEPEMEHHOM.

Heonpenenennsrit
Y OIIPEIEIIEHHBIN
HWHTETpall

MHo0kecTBa BEIIECTBEHHBIX YHCEIL.
Yucnossle nocnenosaTenbHocTH. [Ipenen
YHUCJIOBOM IOCIIE0BATEIBHOCTH. BepXHsis u
HWKHSS TpaHu MHOXecTB. CyliecTBOBaHuE
Ipezesia MOHOTOHHON OTPaHUYEHHOMN
nocyenosarenbHocTH. OyHKIMU OHOU
necTBuTeNbHON nepeMeHHol. O61acTb
onpenenenus. CrnocoObl 3a1aHus GyHKLIUH.
OcCHOBHBIE 3JIEMEHTapHbIe (PYHKIUH
[Tousitue npenena ¢pynkunu IlepBeiii u
BTOPOM 3amedarelbHbIe Ipenensl. Yuco e.
HatypanbHble norapugmsi.
beckoHeuHO Malible PYHKIIMH U UX CBS3b C
0E€CKOHEYHO OOIBIIUMHU (QYHKIUSMU.
CpaBHeHue O€CKOHEYHO MaJIbIX.
DKBHBaJIEHTHbIE OECKOHEUHO Maible. Mx
UCIIOJIb30BAaHUE IIPU BBIYUCIICHUH IIPEEIIOB
HenpepsiBHocTh pyHKImii. CBolicTBa
HENPEPBIBHBIX B TOUKE (PYHKIINH.
HenpeprIBHOCTB 351eMeHTapHBIX QYHKIUH.
Touku pa3pbiBa U UX KBaJTU(UKALIMSL.
CaoiicTBa (yHKIUH, HETIPEPHIBHBIX Ha
otpeske. Haubonbiee n HauMeHbIee
3Ha4yeHus1 GyHKUUN 3agayuu, MPUBOASIIIE
K IIOHATHIO IIPOU3BOAHOM. [ToHsATHE O
MIPOU3BOTHOM (DYHKIIMK OTHOM
JIEHCTBUTENIHON nIepeMeHHON. Eé
T€OMETPUYECKHUI CMBICI U MEXaHUYECKUI
cMbIci. OCHOBHBIE MTpaBUJIa




muddepenmposanusi. Henocpencrsennoe
BBIYUCIICHHE MTPOU3BOIHBIX OCHOBHBIX
aneMeHTapHbIX GpyHknuid. Tabmuia
npon3BOAHBIX Juddepennman GpyHKIuU U
ero coiicTBa. ['eoMeTpruyuecKuii CMbICI
nepBoro auddepeHuana.
HNuBapraHnTHOCTH (POPMBI IEPBOTO
muddepenimana. [Ipumenenne nepBoro
muddepeHImana B mpuOINKEHHbBIX
BbluncieHusX. Teopemsl Poss, Jlarpanixa,
Kowm. Teopemsr Pois, Jlarpanxa,
Kommu. PackpbiTie HEONpeneIeHHOCTEN.
[IpaBuno Jlonurans. [IpousBoaHas
cnoxHou (pyHkiuu. OOpatHas QyHKIHA.
HenpepriBHOCTS 1 1 PepeHIIpyeMOCTh
obOparnoit pynkiuu  [IpousBogHas
HESIBHOW (YHKUIWU U (PYHKIIMHU, 33TaHHON
napamerpuuecku. [lonstue
norapu(MHUECKON  MPOU3BOTHOM.
®opmyia Telnopa ¢ OCTATOYHBIM YJIEHOM
( popma Jlarpanxa). [IpencraBiaenue mo
dopmyie MaknopeHa GyHKIUR e,
sinx, cosx, In(x+1), (1+x)" .®opmyna
Teitnopa ¢ octaTouHbIM wieHOM ( hopma
Jlarpanka). [IpencraBnenue no gpopmyse
Maxksiopena GyHKIHA €', Sinx, cosx,
In(x+1), (1+x)" . UccnemoBanue GyHKIHIA C
MOMOIIbIO IPOU3BOJHBIX. Y CIIOBUS
BO3pacTaHus U yOsiBaHus QyHKIMA. Touku
skcTpemyMa. HeoOxoaumoe ycinoBue u
JIOCTaTOYHbIE IPU3HAKH CYIIECTBOBAHMS
skcTpemyMa. OOImas cxema ucciaeI0BaHus
(byHKUIUH ¥ TOCTPOEHHE UX I'PadUKOB.
OTtpicKaHne HaUOOJIBIIETO U HAMMEHBIIIETO
3HAYEHHUI HETIPEPBIBHOW HA OTPE3KE
¢byukun. UccnenoBanue QyHKIMi Ha
BBIITYKJIOCTh U BOTHYTOCTh KPUBOI
[TepBoobpasnas. HeonpeneneHHbIit
MHTErpal u ero cBoiicrea. Tabmuia
OCHOBHBIX (hopMyJ1. 3aMeHa IEpEMEHHOM B
HEOIpEAECIEHHOM UHTETpaJIe.
WHTerpupoBaHue 1o 4acTsm .
WNHTerpupoBanne BoIpaXKeHUH,
CoJIeprKalIiuX TPUTOHOMETPUUYECKHE
¢ynkuuu. MHTETprpOBaHNEe HEKOTOPHIX




UPpaMOHATILHBIX BBIPAXKEHUH
Paznoxenune apoOHO-pariMOHANIBHON
(GyHKIMY HAa TPOCTEUIINE APOOH.
HNHTerpupoBanue NpoCTeHINUX ApoOEH.
OnpeneneHHbli HHTErpall, Kak npeaesn
UHTErpabHbIX cyMM. OCHOBHBIE CBOICTBA
onpezeneHHoro uurerpaia. [IpousBonnas
MHTETpaJla 10 BEpXHEMY MpEEIy.
®opmyna Herotona-Jleibuuma.
Beruucnenue onpeieaeHHOro HHTerpaa
METOZOM HMHTEIPUPOBAHUS MO YACTSIM.
3aMeHa IEPEMEHHOI B OIIPEIETIEHHOM
uHTerpanie. HecoOGCTBEHHBIE HHTETPAJIBL: C
OECKOHEYHBIMU MPEIeIaMU U OT
HEOTPaHUYEHHOW MOIBIHTETPATLHOM
¢bynkun. TeopeMbl cpaBHEHHUS.
AOCOIOTHAs U YCIIOBHAS CXOAUMOCTH ..
['eomeTpruecKe MPUIOKEHHS
OTIPENIeIICHHBIX MHTETPAJIOB K BHIYMCICHUIO
IUIOIIAACH TUIOCKUX (QUTYp, [UTHH AYT
KpPUBBIX U 00beMOB Ten. Dusnueckue
MPUJIOKEHUS OMPEIEIICHHOTO
WHTETpaa.

DyHKIMU
HECKOJIBKUX
MIEPEMEHHBIX

OOBIKHOBEHHBIE
muddepeHmanb-
HbIE YPaBHEHUS

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX.
Ob6nactp onpenenenus. [Ipenen GpyHkuuu.
HenpepriBHOCTE. YacTHBIE TPOU3BOAHBIE.
HuddeperurpyeMocTb GyHKIMMA
HECKOJIbKMX IepeMeHHbIX [TomHbIi
muddepennuan. lHBapuanTHOCTH (HOPMBI
nosiHoro nuddepenmana. [lpumenenue
nojHoro augpdepennuana B
NPUOJINKEHHBIX BBIYUCICHUSX .
IIpou3BoaHas CI0KHON U HEABHOM
¢ynkuuit . KacatenbHast n10CKOCTh U
HOpMaJlb K IOBEPXHOCTH. YacTHbIE
MIPOU3BOIHBIE AU depeHIInaTbl BEICIIUX
nopsiakoB. @opmyna Tewsopa st
(GYHKIIMH IBYX NTEPEMEHHBIX . DKCTPEMYM
(YHKLINU HECKOJIBKHUX MEPEMEHHBIX.
Heo6xoauMoe u 10cTaTOYHOE YCIIOBHUE
JKCTpeMyMa. . Y CJIOBHBIM OKCTPEMYM.
Merton Jlarpanxa. HanGomnbiee u
HauMeHbIIee 3HaYeHUS! PYHKIHH B
3aMKHYTOU 00act . OCHOBHBIE TTOHSTHUS
Teopuu AU PepeHnanbHbIX YpaBHEHUH.




Juddepennnanbable ypaBHEHHS IEPBOTO
NOPSAJKA: C PA3ACIAIOLUMUCS
NEPEMEHHBIMH, OJJTHOPOIHBIC YPAaBHEHHS U
YpaBHEHMsI, IPUBOASIIMECS K HUM,
JMHEWHbIE YPAaBHEHUS, YPABHEHUS
bepHyiiu, ypaBHEHHSs B TIOJIHBIX
muddepennuranax . usndeckue 3anaqu,
npuBoAIIKe K TuddepeHImanTbsHbIM
ypaBHeHussM 3anada Komm. Teopema
CYILLECTBOBaHUS U €JUHCTBEHHOCTHU
pemenns 3agaun Ko (popmynupoBka).
[TonsTHE 006 OCOOBIX PEIICHUSIX
nuddepeHIMaIBPHOTO YPaBHEHHUS.
Juddepenunanbable ypaBHEHHSI BBICILIMX
nopsiakoB. 3amaun Komm. Teopema o
CYIIECTBOBAaHUU U €IMHCTBEHHOCTH
pemrenus 3anaun Komwm (hopmynupoBka).
[TonsiTHe OOIIETO ¥ YaCTHOTO PEIICHUH.
VYpaBHEeHUs, JOMTYCKAIOIUE TTOHUKEHHUE
nopsika Jluaelinsie tuddepeHuansHbe
yYpaBHEHMsI BBICIIUX HOPsAKOB. JInHelHbIe
OJIHOpOIHbIE U depeHnaTbHbIe
YpaBHEHMsI, CBOWCTBA UX PEIICHU.
JIuneliHo 3aBUCUMBIE U JTMHEHHO
HE3aBHCHUMBbIE CUCTEMBI (DYHKIIUH.
Omnpenenurens BpoHckoro.
@dyH1aMeHTaJIbHAsA CUCTEMA PELICHUI
JMHENHOT0 OJTHOPOJAHOIO YPaBHEHUS U
CTPYKTYpa €ro oOIIero pemeHus.
JInHeHbIE HEOAHOPOIHBIE

g depeHIaIbHble ypaBHEHUS.
CtpykTypa 00111ero penieHusl.

JInHeHbIE OTHOPOAHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMU KO3 (pUILIEHTaMH
JIuHeliHbIE HEOTHOPOIHBIE
muddepeHanbHble YpaBHEHUS C
MOCTOSIHHBIMHU K03 purimenTamu.
CrpykTypa obuiero pemeHus. Metoa
Jlarpan»a BapHaluy MPOU3BOIBHBIX
MIOCTOSIHHBIX. JIMHENHBIE OTHOPOAHBIE
muddepeHIanbHble YpaBHEHUS C
MOCTOSIHHBIMH KO3 (hULIMEeHTaMHU.
JInHeliHbIE HEOTHOPOIHBIE
muddepeHIanbHble YpaBHEHHUS C




MOCTOSIHHBIMU K03(purimeHTamu ¢ mpaBoi
YaCcThIO ClIeUUANbHOrO Buja.  Cucrembl
OOBIKHOBEHHBIX (] (epeHInanbHbIX
ypaBHeHU. HopMasnbHbIe CUCTEMBI.
Perienus HopManbHOM CUCTEMBI METOJIOM
UCKITIOUEHHUSI

Yucnosele,
(GyHKIIMOHATIBHBIE
U CTCIICHHBIC
pAnbI
Psaner @ypee.

Yucnossle psiabl. CXOAUMOCTb U CyMMa
psna. HeoOxoaumoe yciioBue cXOAMMOCTH
psna. JlelicTBUs HaJ psaaMU: YMHOKEHUE
Ha 4YMCJIO, CJIIOKEHUE U BbIUATAHUE. Psinibl ¢
ITOJIOKUTEBHBIMY YieHaMu. JlocTaTo4HbIe
npu3HaKku cxoaumoctu Jlanambepa u
Komm. aTerpanpHblil npu3Hak
CXOJUMOCTH. 3HAKOIIEPEMEHHBIE
psiibl. AGCONIIOTHAS U yCIIOBHAs
CXOJUMOCTHU. 3HAKOYEPEAYIOLIUECS PALBL.
Teopema Jlerionuna. OneHka octaTka psaa
®yHKUMOHANbHBIE psAbl. O0IacTh
CXOAMMOCTH  (DYHKIIMOHAIBHOTO PSJIa.
ITonsiTHE O paBHOMEPHON CXOJUMOCTH.
[Tpusnak Beliepmrpacca. CreneHHble
psanbl. Teopema AGens. MatepBain u paanyc
CXOOUMOCTH AJIS PSAJIOB C
JEHCTBUTEIBHBIMY YICHAMHU.
WuTterpupoBanue u quddepeHupoBanme
creneHHbIX Psan Telnopa. Teopema o
€IMHCTBEHHOCTH Pa3IoXKeHUs QYHKIINH B
CTENEHHOM psia. JlocTaTtouHbIe yCIOBHS
paznoxumoctu GyHKIMU B psan Teitnopa
IIpumeps!l pa3noKeHHs] HEKOTOPBIX
¢bynkuuit B psg MakiopeHa:

e*,sin x,cos x, shx,chx,In(x +1),(1+ x)*.
IIpuMeHeHne CTENEeHHBIX PSAJIOB B
NPUOIMKEHHBIX BbIUKCIEHUIX. DopMyIibl
Oiinepa. Pag @ypee. Tpuronomerpudeckas
cucrema Gpynkuuii. [lonsarue
OPTOHOPMHUPOBAHHOM CUCTEMBI (DYHKITHIA.
Koadduuuents! psaga @ypse. Teopema
Hupuxne . Paznoxenue B psag Oypbe
YETHBIX U HEYETHBIX (DYHKUUH, 3aJaHHBIX
Ha uHTepBaie (—r,7). PasmoxkeHre B

TpuroHoMerpudeckuii psg Oypse
(byHKIMIA, 3aJaHHBIX HA uHTEepBaie (—/,/)

Paznoxxenue B psin @ypbe QyHKIHH,




3aganHbix Ha uHTepBane (0,/) MuTerpan

Dypse.

Kpatneie u
KPUBOJIMHEHHBIE
WHTETpaJIbl
Bekropuslii aHanu3

3ajauu, TPUBOASIINE K TIOHATHIO JIBOMHOTO
uHTerpana. OnpeneneHre u CBONCTBa
JIBOMHOTO MHTEerpana. Beruncienue
JIBOMHOT'O MHTErpajia B JE€KapTOBBIX
KOoOpAuHaTax. TpoiHON MHTErpasl U ero
CBoiicTBa. Brrunciienue TpoitHOTO
MHTErpajia B IEKapTOBBIX KOOPIUHATAX.
3ameHa NepeMEHHBIX B JBOTHOM
WHTEerpaje. Beruncienue B MoJaspHbIX
KoopauHarax I'eomerpudeckue u
(U3HYECKUEe TPUIIOKEHUS JTBONHBIX U
TPOMHBIX UHTETPAJIOB . 3aMeHa
MIEPEMEHHBIX B TPOITHOM UHTETpaje.
TporiHOM MHTETpANl B MWJINHIPUYECKUX U
cheprueckux KOopAnHATax. 3aaayu,
MPUBOSAIINE K KPUBOJIMHEHHBIM
uHTerpanaMm. Onpenenenne
KPUBOJMHEHHBIX UHTETPAJIOB TIEPBOTO U
BTOPOTO TUIIOB, UX CBOWCTBA U BHIYHCIICHHE
HeszaBucuMocTb KpUBOJIMHEWUHOTO
UHTETpasa oT Gopmbl MyTH
uHterpupoBanusd. @opmyna ['puHa u ee
npumeHenue CkansipHOe moJie.
[ToBepxHOCTH U TUHUU YPOBHS CKAISIPHOTO
nosist. [Ipon3BoiHasA 110 HAIPaBJICHUIO U
IPaJUEHT CKaJIIPHOTO I0JIsl, €r0
KOOPJMHATHOE U WHBAPUAHTHOE
onpezaenenue. BekropHoe noue.
BekTopHble TMHUM U UX

g depeHIaIbHble ypaBHEHUS.
OIHOCTOPOHHUE U IBYyCTOPOHHHE
MOBEpXHOCTU. [TOTOK BEKTOpHOTO MO
yepe3 MoBEepXHOCTh. Ero dhms3uueckuit
CMBICTT B M1OJIE CKOPOCTEN KUIKOCTH.
[ToBepXHOCTHBIE MHTETPAIIBI IEPBOTO U
BTOPOTO pojia, OCHOBHBIE CBOMCTBA U
Bbiuncienue. . @opmyna OcCTporpajackoro
-I"aycca. JluBepreHuus BEKTOPHOTO OIS,
WHBapHAHTHOE OMpeielieHne U PU3NIECKU
CMbIC]. Bpluncnenue JuBepreHium.
ConenonpanbHoe (TpydUuarToe) mojue
JInHeliHbIe MHTETpaIbl B BEKTOPHOM IIOJIE.




Pab6ota cunoBoro momnst. Hupkymsius
BekTOopHOrO noJs. Teopema Ctokca. Porop
nosst. PU3NYECKUI CMBICI POTOpA . .

VY cnoBus He3aBUCUMOCTH JIMHEHHOTO
UHTErpaja ot (OopMbI ITyTH
uHTerpupoBanus. [loTennuan mous,
YCJIOBUS MOTEHIIMANBHOCTH. Brruncienue
norexuana. Onepatop ['amunbToHA.
JuddepeHnmanbabie oniepai BTOPOTo
nopsijika B BEKTOpHOM aHanu3e. Oneparop
Jlannaca

DJIEMEHTHI TEOPUU
byHKIIUN
KOMIIJIEKCHOTO
[EPEMEHHOT0 U
OTepaIioOHHOe
HCYHCIICHUE.

KomnekcHele unciia u 1elCcTBUS HaJl HUMU
KommuekcHas minockocts. O61acT 1
KpHUBbIE Ha KOMIUIEKCHOM MIIOCKOCTH.
[TonsiTre GyHKIMU KOMILIEKCHOTO
nepemeHHoro. [Ipeaen u HeMPepHIBHOCTb.
DnemMeHTapHbIe (YHKIIUU KOMIUIEKCHOTO
nepemeHHoro [IpousBoanas GyHKIus
KOMIUIEKCHOT'O [TEPEMEHHOT0. Y CIIOBUS
Komu-Pumana. AHanutudeckue u
rapMoHuueckue QyHKIuu. CBA3b MEKIY
Humu. {uddepennmupyemocts hyHKIMi
KOMIUIEKCHOTO IepeMeHHoro Murerpan ot
(GYHKIINN KOMILIEKCHOTO TIEPEMEHHOTO.
Teopema Komm a1t mpocToro u cioxHoOro
KoHTYypa. MHTerpanbHast popmyna Komm.
CreneHHbIC PSAIBI B KOMIUIEKCHOM opme.
Psinpr Teitnopa u Jlopana. OcoObie TOUKH
(GYHKIIMN KOMIUIEKCHOTO IEPEMEHHOT0, UX
kinaccudukanus. Beraersl. OCHOBHas
TE€OpEMa O BbIYETaX. BHIYMCIEHUE BBIYETOB.
IIpMeHeHNE BBIUETOB K BBIUMCIICHUIO
unterpanos. Jlemma JXopaana u ee
npumeHenue. IIpeoGpazoBanue Jlamnaca.
OcHoBHbIE TEOPEMBI 00 OpUTHHATIAX U
n3zobpaxenusx. CpoicTBa npeodpazoBaHuUs
Jlanunaca. M3o0paskeHust mpocTermumx
¢byuknuii. Ceprka pynkumii. Teopema o
CBEpTKE, TeopeMa 3anas3abiBanus. MHTerpan
Hroamens. O6paTHbIE TPeoOpazoBaHUS
Jlanunaca. [IpuMeHeHne BBIYETOB IS
oOpartHoro nmpeobpazoBanus Jlamaca.
Teopems! paznoxxenus. OnepanOHHbII
MeTOJI peteHus nuddepeHuanbHbIX
YpaBHEHUI U CUCTEM C IOCTOSTHHBIMU




koddunmentamu. . [Ipumenenue
OTIEPAIMOHHOTO METO/Ia K PEIICHHIO 3a7a4
AIEKTPOTEXHUKH U TCOPUH ICKTPHUECKUX
LEIEeHn.

Hroro 28 30 | 280 | 338

5.2. IlepeyeHb JiaGopaToOpHBLIX PpadoT
He mnpemycMoTpeHO Yy4YeOHBIM IUIAHOM

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

B coorBercTBUM € y4eOHBIM IUIAHOM OCBOEHHUE AMCLMILUIMHBI HE IPENyCMAaTPUBAET
BBITIOJITHEHUE KYPCOBOTO MPOeKTa (PaboThi).

KoHTposibHble pabOTHI NPOBOAATCS IO TEMAM:

[lepBbiit cemectp No 1. «DnemeHTBl JUHEHHOW anreOpsl ¥ AHAIUTUYECKOM
reomerpun»; Ne;2. «lIpenensi, Juddepennupoanne, HeomnpeneneHHblid U onpeneneHHbINR
HUHTETpab»

Bropoii cemectp. Ne 1. «/luddepenumansusie ypaBHeHUs», No;2. «Psabi».

Tpernit cemectp. No;1. «KpatHble uHTerpasnbl.  Bekropubiii anHamuz». No;2.
«Teopus GyHKIMU KOMIUIEKCHOTO IEPEMEHHOI0 U ONEPALOHHOE UCUUCTICHHUEY.

7. OHEHOYHBIE MATEPHUAJIbI AJIs1 INPOBEJIEHMUSI
IMPOMEXYTOUYHOM ATTECTALIMU OBYYAIOLIUXCS IO
JUCHUIIIINHE
7.1. Onucanue mnoKa3aTejled M KpUTepHeB OIEHUBAHHUS KOMIETEeHIUH Ha

Pa3IMYHBIX 3Tanax ux GopMUPOBAHNS, ONMUCAHHE IIKAJ OIEeHMBAHUS
7.1.1 Dranm Tekywmiero KOHTPOJsi
Pe3ynpTaThl TEKYIIETO KOHTPOJIS 3HAHUM U MEKCECCUOHHOM aTTEeCTAallUM OLEHUBAOTCS
0 CIEAYIOENH CHUCTEME:
«aTTECTOBAHY,
«HE aTTECTOBaH).

Pe3yabTaThl 00y4eHus,
Kommne- XapaKTepu3yolue Kpurtepun
P PH3YOIIL P P ATTeCTOBaH HearTtecToBan
TEHIUS c(hopMHPOBAHHOCTH OLlCHUBAHUA
KOMIICTCHIIMH
VK-1 Ywmeer aHaNmM3UpoBath | PereHre CTaHAAPTHBIX Brmonaenne pador | HeBsimonHeHne
3aj1a1y, BbACIS ee GasoBbIe| IpaK TMUECKHX 3a/1a4 B CpOK, paboT B CpoK,
COCTaBJLIOIHE, HAXOMUTE 1 MPEAYCMOTPEHHBIH | IPeyCMOTPEHH
KPUTUYECKU aHAIU3UPOBATH B pa60‘II/IX Llﬁ B pa60‘II/IX
nH(pOpMAIHIO,
IporpaMmax porpaMmax
HEOOXOANMYIO IS PelICHUsI
TIOCTaBJICHHOM 3aJa4Hu,
paccMaTpuBaTh pasiIn4HbIC
BapUaHTBI penieHusd
3a/1a4u, OIICHUBas ux
JJOCTOMHCTBA U HEJOCTATKH.
Butaneer ymennem rpamotHo, | PernieHue MPUKITaTHBIX Brmonaenue pador | HeBsimonnenne
JIOTMHO, - apTyMCHTHPOBAHO | MpaKTMYCKUX  3a1a4 B CPOK, paboT B CPOK,
topmuposats  cobeTBeHHEIE MPEIyCMOTPEHHBIN | IPEAYCMOTPEHH
CYRACHWL | OLCHKH. B pabounx bl B pabounx
Otnuyaer hakThl OT MHEHHUH,
. porpammax porpammax
UHTEpNpETAllii, OICHOK H
T.A. B PaCCYKIACHUAX APYIrUX
YJaCTHUKOB  JCATCIBHOCTH.
Onpenensier M OLECHUBAET
NPaKTHYCCKUEC IIOCIEACTBUA
BO3MOXXHBIX peme}mﬁ




3a/1a4n

OIIK-3 3HacT OCHOBHBIC TOHATHS | AKTHBHAS PaboTa Ha Brmmonaenue pador | HeBsimonnenne
METOMLI JIMHEHHOR alreOpbl| o e rpyeckix 3aHATHAX B CPOK, paboT B CPOK,
n AHAJIUTHYCCKON o
reoMeTpHH, NIPEAYCMOTPEHHBIN | IPEyCMOTPEHH
nuddepeHIHaTLHOTO u B paboumx BIif B pabo9mx
HUHTETPAJIBHOI'O HCYUCIICHUA HporpaMMaX HporpaMMaX
¢byHKIUH OJHOU u
HECKOJIBKUX NEPEMEHHBIX,

TEOPUH  PAOOB,  TEOPUU

b hepeHIraTbHbIX

ypaBHEHUI u TEOPUH

dyHKIHI KOMIIJIEKCHOTO

[IEPEMEHHOrO

Ymeer _ IpuMeHATsPerieHne CTaHAapTHBIX Bemonaenue padot | HeppimonHenue

MATCMATHECCKHI  AMMAPAT( Py peryrgeckpX 32024 B CPOK, paboT B CPOK,

AHAJIMTUIECKON TIC€OMETPHH, o

[ anreGpEL, MIPETyCMOTPEHHBIN | IpeAyCMOTPEHH

uhhepeHIHaILHOrO u B pa60'mx bl B pa60qnx

HUHTETrpaJIbHOIO0 HUCUYUCIICHUA nporpamMmmax nporpamMmax

(dyHKIHH OJTHOM H

HECKOJIBKUX NEPEMEHHBIX,

TEOpHU yHKUMI

KOMIIJICKCHOI'O

MIEPEMEHHOT0, TEOPUHU PALIOB,

Teopuu AnU(depeHIHATBHBIX

YpaBHEHUH TIpU  PEIICHUU

WHXCHCPHBIX 3a/1a4

Braneer unctpymentapuem | PerieHue MPUKIATHBIX Brimonnenue pabor | HeBsimonnenne

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

3ama4 B CBOCH .

NpeAMeTHON  0BracTH MpEeAYCMOTPEHHBIN | IPEAYCMOTPEHH

B pabouux BIi B pabo4nX

MIporpaMmax MPOrpaMmMax

7.1.2. 3Tan  MPOMEKYTOYHOI0 KOHTPOJIsl 3HAHUH
Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJIS 3HAHUW OlEHHBAKOTCA B 3,1,2 cemecTpe uist

OYHOU  (popMmbI

4eThIpex OaluIbHOW CHCTEME:
«OTIIMIHOY;
«XOPOLIOY;
«YIOBJIETBOPUTEIHLHOY;
«HEYJIOBJIETBOPUTEIBLHO.

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

oOydeHuus: 110

PesyabTaThl
Komme- 00y4eHusi,xapaKTepu Kputepun
3yiomue OT1auuHO Xopowo YaoBi. Heynosa.
TEHIHS | hopmupoannocTs OIeHUBAHMS
KOMIICTCHIIUHU
VK-1 Ymeer Pemrenne Bamaun [Iponemonctp | [IpogemoncTpu | 3anauu He
aHalusnposarh CTaHJapPTHBIX pelIeHsl B UpOBaH pOBaH BEPHBIi pelIeHBI
Sajady, BRUICTAA  CClmpakTHYECKHUX IIOJIHOM BEPHBIN X0/ | X0 pemeHus B
Gasonrie 3amau obbeMe u pemrenyss | GONBIIMHCTBE
COCTaBJISIOIINE,
MOJIyYEHBI BCEX, HO HE 3aJ1aq
HaXO0OUTh u
KpHTIECK BEpHbIE nonz/qu
AHAITIHDOBATS OTBETHI BEpHBIN OTBET
HHpOPMALHIO, BO BCEX
HEOOXOTUMYIO JUISE 3az1ayax
pelenus
MOCTaBJICHHOW 3aJlayu,
paccMaTpuBaTh
pa3m/mHHe BapHaHTBI
peuicHuss 3a1a4u,
OLCHUBAas Hux
JOCTOUHCTBA u
HEJIOCTaTKH.




Braneer ymenneM | Permenue 3agaun IIponemonctp|I[IpogemoncTpu| 3amauu He
TPaMOTHO,  JIOTHYHO, |pyktaAHbIX 3a4a4 B [ PELLEHEI B HWpOBaH POBaH BEpHBIN pelIeHsl
apryMCHTHpOBAHO KOHKPETHOM MOJTHOM BEPHBIN X0/ |X0[ pelieHus B
(bopmmposats npeaMeTHol obnacti| oObeme u pelieHus | GONBIIMHCTBE
COOCTBEHHBIE
MIOJIyYEHBI BCEX, HO HE 3a1a4y
CYy)KIAE€HUsA W OLCHKH. BEDHEIE HOI eH
Ommnyaer  (axTsl 0T p XLI
MHeHHH, OTBETHI BEpHBIN OTBET
HMHTEPIIPETALUHT, BO BCEX
OIEHOK M T.J. B 3agadax
PacCyKICHUSAX APYIUX
Y4YaCTHUKOB
JACATCIIBHOCTH.
Onpenensier u
OLICHUBACT
TIPaKTUICCKUE
TOCIICACTBUA
BO3MOKHBIX pELICHHH
3aJa4u
OIIK-3 3maer ocroBHEIE| TecT Brinonnenue | Beimonnenue | Boimonxenue B tecte
J‘:gizx’;ﬁ ";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
nudbepeHIHanbHOro U
HHTETrPaJIbHOTO
HCUHCIICHUS (QYHKIIHI
OJJHOM M HECKOJbKUX
MEPEMEHHBIX, TEOPUH
pAIOB, TEOpUH
i bepeHIanbHbIX
YpaBHEHUH M TEOpPHHU
yHKIMI
KOMIIICKCHOT'O
NIEPEMEHHOT0
Ymeer npuMersTh | PerieHue 3anauun IIponemonctp [[IpogemoncTpu | 3agaun He
ﬁzzg‘::mec'(”” CTaHIAPTHBIX PEIIEHB B HpOBaH POBaH BEPHBIN |  pEIIEHEI
N —— MPaKTUYECKUX MIOJIHOM BEpHBIN X0 |XOJ pelieHus B
reoMeTpuH, TuHeiiHO# |3a1a4 obbeme u pelieHus OOJNBIIMHCTBE
anrebpel, MOy YCHBI BCEX, HO HE 3a1a4
ApheperumatLHoro n BEPHBIE HOJIy9eH
HHTETPAIIBHOTO -
HCMMCTEHHS (yHKIHH OTBETHI BEPHBINH OTBET
OJIHOI " BO BCEX
HECKOJIBKUX 3aJa4dax
TIEPEMEHHBIX, TEOPHUH
yHKIMIT
KOMILICKCHOT'O
TIEPEMEHHOI0, TEOPHUH
PAIOB, TEOPHU
nuddepeHnnanbHbIX
YPaBHEHHIH npu
PEIICHNN HHXXCHEPHBIX
3a1a4
Brnaneer Pemenue 3agaun [ponemonctp|IIpogemoncTpu | 3anauyu He
gs;gﬁiemap”m NPUKIAHBIX 33714 B [ peLIeHBI B UpOBaH POBaH BEPHBIN |  pelleHb
MaTeMaTHaeckix sanaq | KOHKPETHOM MOJTHOM BEPHBINA X0 |XOH peleHus B
B cBoeif npexverHoil |TIPEAMETHOM obmacti| o0BeMe U penieHus OOJIBIIMHCTBE
obmactu MTOJTYYCHBI BCEX, HO HE 3amad
BEpHBIC MOTTyYeH
OTBETBI BEpHBII OTBET
BO BCEX
3a/1a9ax

7.2 IlpuMepHbId mNepeYeHb OLEHOYHBIX CPeACTB (THIOBBIE

KOHTPOJIbHbBIC 3alaHUA

HJINX HUHbIC MaTE¢pPHAJIbI, HGOﬁXOI[I/IMLIe AJIA




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

7.2.1 IlpuMepHblii mNepedYeHb 3aJaHUH JAJA 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. U300paxken 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) HHTIE, €) IpyToii OTBET.

7.
Ykakure TOYKM IKCTPEMyMa HelPepPbIBHOM HA BCEH YHMCJIOBOM

npsmoii pyakmmun  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,
) TOUEK SKCTPEMyMa HET.
8.

Cpelm MEPECUYNCICHHBIX MHTECIPAJIOB YKAKUTE BCE€, KOTOPLIC
BbBIYUCIAKOTCA C MNOMOIIBbHIO q)OpMyJ'II)I 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,
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 HHTETrpajamMu fABJIAIOTCH
j- dx © dx “lnx dx
a . 0 _[—; B _[—
)lxlnx )lenzx )1 x
II cemecTp:

1.

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

paBHAa



— 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 aupdepeHnATBLHBIMHA
YPaBHEHHUSIMH MEPBOr0 MOPAIKA H HX HA3BAHUAMH

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—i

T) O Tipefiene EEH” HHUYETO YTREPAIATH Hellb34.

10.

Yxkaxxkure Bce psabl, IS HCCJIAETOBAHUSA CXOAUMOCTH KOTOPBIX MOKHO
NPHUMEHATh NpU3HaK JleHOHHULA:

5n+1 -

025 9 X Yy py S
ﬂ)zcosmt; e)2(1)2”

III cemecTp:

1.

Ykaxure Bce popMyJibl, IPUMEHAKOT JJI51 BBIYHCICHUSA
ILTONIATH IUVIOCKOH (HIYPEI B PAYIHYHBIX CHCTEMAX KOOP,THHAT:

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

r) ”cix AN | _U:cy dx dy
D D

Ykaxure Bce ¢GopmyJibl, KOTOpPble NPUMEHSIOT JI
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 BO3PACTAHNA MO # =X) 97 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.
S.
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 .
IIpeancraButy B aaredopamveckoi ¢opme COS(Z + i)
chl shl chl , shl chl , shl
D BT’ 0%~ % P Et
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]

Hajitn mnomocel ¢ynkuuun  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 IlpumepHBbIlil epeYeHb 3aJaHUM VISl PelIeHUs] CTAHIAPTHBIX
3aaa4

I cemecTp

X+ y+z=0,

Cucrema ypagHenmii X 2y+2z=11 yyeer

y+z=3
a) OTHO pelleHNne; ©) mpa pelieHUd;  B) TPU peIIeHU,
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)2ctg2x 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 hpyHKIMH ¥ = f(£); x = 2(1), te[t,; %] , Bpruncasercst mo popmy.ie
(puc.1).

o [Fd . ga[eya . g IO

o [Fgwd . g x[(F@7gndr  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) HERD ey
3.

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

Jdast pYHKRIHH % = 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 >TOoro JHGGepeHIHAILHOIO 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 Zoosn(x . B iSnJrlj Z( 1) Sin 720L :

2 Z cosnm Z (— 1)2”
7.

YcTaHOBHTE COOTBETCTBHE MeEARTY BHIAMH CXOJHMOCTH H 3HaROIIepe-

MEHHDbIMH PAJAMH.
1) abcouoTHO CXO,[[HTCH; 2) YCJIOBHO CXOAHTCA; 3) PacXOoaHTCH.

8.

. ¥CTAHOBHTE COOTBETCTBHE MERTY (l)yHKHHﬂMH H HX pa3JIoReHHAMH 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 PYHKIHH 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, onpenesnsemasn



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 ¢) npasuasHOro OTBeTa
HET.

3.

EcmH INI0THOCTE Y=x+y+g . TO MacCca IHPAMHILL, ﬂI']lEIHII‘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 noaf F =xi +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) TpaBUIBHOIO OTBETA HET.

7.
HaiijuTe MOOVIbL IHHPKYJIANHH

e

BeKTOpHOro monss F =x7+7j
- 2

3 2 2
BJA0JIL IHHHH NepecedyeHus Kouyca x  +yv —z° = 0 INIOCKOCTh IO Z

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

8.
BoccranoButh pynkuuio f(z) mo ee geiiCTBUTEIBLHON YaCcTH
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)npaBuasEHOrO

OTBETA HET.
9.
B cosz*-1 d
bIYHCIUTD gﬁzjz T dz
a) 2mi; 06) 0; B) NOpPaBUILHOIO 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 VISl  PellleHus
NPUKJIATHBIX 32124
1.
Boryuciaurs padoTy CHJIOBOIO MOJISI F = yi — xj npu
nepeMeeHun MaTepl/laJIbHOﬁ TOYKH B10JIb BerHei/'I IOoJIOBUHE

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

2.

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

3.

BuruncuTh IMBEPreHuIo U POTOP BEKTOPHOIO TOJIS



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

4.
Hajitu yros wMexay poTropaMM BeKTOPHBIX I0Jiei
F, = (x%y,y%z,2°x) u F, = (z,x,y) BTouke My(1,1,1).
S.
Ilpumensiss  ¢opmyny I'puHa, HAHTH HUPKYJISIHIO BEKTOPHOIO
noas F=2yi+xj o 3amkHyToii L, rme L xonTyp
Tpeyrojabuuka ABC ¢ Bepmmnamu B Toukax A(0,0) u B(1,0) u
Ca,1) -
6.
ITokasars  siBJIsIeTCS 1M BEKTOPHOE 10JIe
F=((xy—yz+xz)i+ (yz—xz+ xy)j+(xz-xy+yz)k
COJICHOUIAJIBLHBIM.
7.

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

8.
HaiitTu wu3o0pakenue cJjenymwiiero opurunama f(t) =2+t+t
cos(2t).
9.
Haiitu wu3o0paxenne (yHKIUM — OpUTHHAJA, 33JaHHON
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 mNepedYeHb BONMPOCOB AJsi TNOJATOTOBKH K
3a4eTy

He mpexycMoTpeHO y4eOHBIM TTAaHOM



7.2.5 IlpumepHblii TmlepeYeHb BONMPOCOB /Jisi MOATOTOBKH K

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

IK3aMeHY

III cemectp
3amayy, NMPUBOAAILME K IMOHATHIO ABOMHOrO uHTerpana. OmpeneneHue u
CBOMCTBAa JIBOMHOIO HHTErpasna. Bbl4uciieHHE JBOMHOIO UHTErpaja B
JI€KapTOBBIX KOOPIUHATAX.
TpoHHON MHTErpaJl U €ro CBOMCTBA. BbIuncCieHHME TPOMHOrO MHTErpajga B
JI€KapTOBBIX KOOPIUHATAX.
3aMeHa NEpPEMEHHBbIX B JABOWHOM MHTerpajie. BbluncieHue B IMOJISPHBIX
KoopauHaTax . ['eomerpuueckue U (QU3MUECKUE MPUIOKEHHUS ABOHHBIX U
TPOVHBIX UHTETPAJIOB .
3aMeHa MEPEMEHHBIX B TPOWHOM HHTErpaje. TpoitHOil uHTErpan B
WIMHAPHUYECKUX U CPEPUIECKUX KOOPAHHATAX.
['eomerpuueckne U (U3MYECKHE TPUIOKEHHS JBOMHBIX U TPOWHBIX
MUHTETPAJIOB .
3amauyy, MNPUBOAAILME K KpPHUBOJIMHEWHBIM uHTerpanam. OmpeneneHue
KPUBOJIMHEMHBIX HHTETPajioB MEPBOIO M BTOPOrO THUIIOB, UX CBOMCTBA U
BBIUNCIICHUE
He3aBucumocts  KpUBOJMHEHHOro  MHTErpaja oOT  (QOpMbBl  IyTH
unTerpuposanus. ®opmyina ['puna u ee npuMeHeHne
CkangpHoe mnoze. IIoBepXHOCTM M JIMHUM YpPOBHS CKAJISPHOIO IOJSL.
[Tpon3BogHas MO HANpaBICHUIO M TPAAMEHT CKAJSIPHOTO IIOJIS, €ro
KOOpJMHATHOE Y UHBAPUAHTHOE OIpE/IeTICHUE.
BekropHoe nose. BekropHsle inHun 1 ux auddepeHnnanbable ypaBHEHHUS.
OpnHOCTOpOHHME M JABYCTOPOHHHME MOBEpXHOCTU. IloTOK BekTOpHOro MO
yepe3 MoBepXHOCTh. Ero gpusnueckuil cMpIci B 110J1€ CKOPOCTEH KUIKOCTH.
[ToBepxHOCTHBIE HHTETrPaIbl IEPBOIO U BTOPOTO PO/a, OCHOBHBIE CBOWCTBA U
BBIUHCJICHHUE. .
®opmyna  Octporpanckoro-I'aycca. JluBepreHIuss BEKTOPHOTO MOJS,
WHBapUaHTHOE ONpeAereHne MU (PU3MUECKUl CMBICIH. Brruncnenue
nuBepreHiuu. ConeHonpanbHoe (TpyOdaroe) rose
JluHeliHble WHTErpajbl B BEKTOpHOM mosie. PaboTa cCHIIOBOrO MOJIS.
[Mupxynsuus BekTopHOro nojist. Teopema Crokca. Potop nosns. @uznueckuit
CMBICII pOTOpa
VYcnoBus HE3aBUCHUMOCTM  JIMHEWHOTO MHTErpajga oT (opMmbl IyTH
uHTerpupoBanus.  lloreHnuman  moss,  yCIOBHS — NOTEHIMAIBHOCTH.
Briancnenne norenmnuana.
Onepatop 'ammibrona. Jluddepennunanbaple onepauyd BTOPOro Mopsiika B
BEKTOpHOM aHainuze. Omneparop Jlammaca
KommuiekcHble ymcia U AeicTBUS Hajg HUMH KOMIUIEKCHAsl IIOCKOCTb.
OO6nacTv ¥ KpUBBIE HA KOMIUIEKCHOM TNTOCKOCTH.
[TonsTHE PYHKIIMN KOMIUIEKCHOTO nepeMeHHoro. [peaen u HenpepbIBHOCTb.
OnemeHTapHble (PYHKUINN KOMIUIEKCHOTO IEPEMEHHOTO
[TpousBomHas  QyHKIMM  KOMIUIEKCHOTO  NEPEMEHHOro.  YCIIOBHS
Kommu-Pumana. Ananutudeckue u rapMmoHudeckue QyHkuuu. CBsizb MeXIy
HumH. uddepenunpyemMocTs QyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO
WuTerpan oT ¢yHKIMM KOMIUIEKCHOTO nepemeHnHoro. Teopema Komm mmns
IPOCTOTO U CIOKHOTO KOHTYpa. MHTerpansHas gpopmyna Komru.
Crenennsle psbl B KoMiiekcHOM ¢popme. Psanel Telinopa u Jlopana. OcoObie
TOYKU (PYHKIIMU KOMITJIEKCHOTO NEPEMEHHOT0, UX KIaCCU(PUKALIHSL.
Brruersl. OcHOBHas TeOpeMa O BbIUETaxX. 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.

Tabnuia n300paxkeHui TpoCcTeUIUX PYyHKITUH.
Ceeptka pynkumii. Teopema o cBepTke, Teopema 3amnasapiBanus. MHTErpan

Jroamerns.

00 opuruHamax wu

O6parHoe npeobpazoBanue Jlamiaca. [Ipumenenue BbIYETOB 11 OOPATHOTO
npeoOpa3zoBanus Jlamiaca. TeopeMbl pa3nokeHusl.
OnepanroHHbIN MeTOA petieHus TupepeHIuaTbHBIX YPABHEHUN U CUCTEM C

MOCTOSTHHBIMH KO3((UIIMCHTAMH. .

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

TEOPHHU DJICKTPHICCKUX HGHCI;'I.

7.2.6. MeTomea BBICTABJICHUA OLHCHKU IPH NMPOBECACHUHU

MPOMEKYTOYHON aTTecTaluu

DK3aMEH NPOBOJUTCSA IO TECT-OMiIeTaM, KaXKIbli M3 KOTOPBIX COIEPKHUT 2

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

U 2 3aJa4d, o OJHOH II0

KaKI0M u3 TeM.. Kakapll npaBWIIbHBIM OTBET HA TEOPETUYECKUH BOIIPOC B TECTE

olLleHUBaeTcs 2 6ayula M 3ajjada OLEHUBAETCA B 5 0aIUIOB, IPH OIYCKE apr(PMETHIECKO

omnOKku — 4 Oanna, Ipu NPaBUIBLHOM XO0Ji€ HE3aKOHYEHHOTrO pelieHus — 3 Oaiia, npu

IPpOABHIKCHUN B PCIICHUU — 2 Oayuta. MakcuMaabHOE KOJIUYECTBO Ha6paHHHX 0aI0B —

14

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

OaJUIOB.

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

OaJUI0B

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

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

Konx Haumenosanue
KonTponupyemble paznensl (TeMbl) .
Neri/mt KOHTPOJIUPYEMOI OLICHOYHOI'O
JUCLUILINHBI
KOMITETEHINH CpeJCTBa
1 DneMeHThl JIMHEHHOU anreOopsl U YK-1 Tecr,
AQHAJIMTUYECKOM Te€OMETPUH. OIIK-3 KOHTpPOJIbHAS
JIuHelHbIe onepaTopbl U paboTta
KBaJIpaTU4HbIEe (POPMBI YCTHBIH OIIpOC,
3ayer
2 BBenenue B MaTemaTndeckuii aHanus. |YK-1 Tecr,
Huddepenunansy oe ucuuciaenue |OIIK-3 KOHTPOJIbHAS
(GyHKIMU OJTHOM TepeMEHHOM. pabota
HeonpeneneHHbli 1 onpeaeneHHbIN YCTHBIH OIpoc,
UHTErpal 3a4eT
3 @YHKIIMA HECKOJBKUX YK-1 Tecr,
nepeMeHHbIX OOBIKHOBEHHBIE OIIK-3 KOHTPOJIbHAS
muddepeHnanbHble  YpaBHEHUS pabota
YCTHBIH OIIpOC,
HK3aMeH
4 UucnoBble, (GYHKIMOHAIBHBIE YK-1 Tecr,




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

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

6 DneMeHTHl Teopuu GYHKIUU YK-1 Tecr,
KOMIIJIEKCHOTO TIEPEMEHHOTO U OIIK-3 KOHTPOJIbHAS
OIIEpaI[MOHHOE UCUUCIIEHHUE. pabota
YCTHBIN OIPOC,
HK3aMEH

7.2. MeToauyeckne MaTepHaJibl, ONpeAesONIHe MPoeaypbl
OlleHMBAHMUS 3HAHUWH, YMeHWii, HABBIKOB U (WJIH) ONBITA
NesITeJIbHOCTH

TecTupoBaHue OCYLIECTBISETCA, C MCIOJb30BAaHUEM BBbIJAHHBIX
TECT-3aJJaHuii Ha OyMa)XHOM HoOcuUTele (POHTAIBHBIM CIOCOOOM B
aynuropun. He pazpemraercss moyib30BaThCsl MHTEPHETOM, PA3pelIaeTcs —
KanbKyJIaTOpoM. Bpems tectupoBanuss 90 MuH. 3atemM OCYIIECTBIACTCS
MpOBEpPKa TEeCTa SK3aMEHATOPOM U BBICTABISAETCA OIEHKAa COTIJIACHO
METOJIMKM BBICTABJICHMS] OLEHKH I[P MPOBEIECHUU MPOMEKYTOYHOU
aTTecTauuu. B TecT BKIIOYAETCSA TAKXKE PELICHUE CTaHAApPTHBIX 3a1ad U
pelIeHre NPUKIIAIHBIX 3a4a4.

8. Y4 EBHO METOINMYECKOE N HWH®OPMAIIMOHHOE
OBECIIEYEHHME JUCIUIIIMHBI)
8.1 IlepedeHb y4eOHOH JHUTEpPaTypbl, HEOOXOAMMOW AJsi OCBOCHUS
AUCHUIIJINHbBbI
1. ITuckynos H.C. Jluddepenunansnoe u uHTErpanbHoe ucuucienus. Yueouuk T. 1. —
N3n. Crepeorun. —M. : UHTEI'PAJI-TIPECC, 2010.- 416c.

2. [Muckynos H.C. Juddepenunansnoe u uuTerpanpHoe ucuucienus. Yueonuk T.2. —
W3n. Crepeorun. -M. : UHTET'PAJI-ITPECC, 2006.- 544 c.

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

4. KpacuoB M.JI., Kucenes A.W., Makapenko I'.E. ®yHKIIUN KOMIIJIEKCHOTO
nepeMeHHoro. OnepanuoHHoe ucuucienue. Teopust ycroWuuBoctw — M.: Hayka
2006. 333c.

5. Knerenuk J[.B. COopuHuk 3amady mo aHaiIuTU4eckoil reomerpun. — M.: Hayka.

2010, 199c.



6. bepman ['.H. COopHuHK 32124 10 KypCy MaTeMaTH4YE€CKOTO aHaIM3a : yueo.
.- CT6.: ITpodeccus, 2006,-432 c.
7. KysnenoB JI. A. COopHUK 3agad 1O BbICIIEH MaTeMaTuke. TUIIOBOM pacyer. —
M.: Beicmias  mkona. 2007. 204c.

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

tuku. TunoBoi pacuer. 2010. 112c.

9 . KarpaxoBa A.A., Kynmos B.C., KynuoB A.B. KparHble wuHTErpassl.
[DnexTpoHHbIli  pecypc]: Yueb. mocobue.- DIeKTpoH. TeKCcToBbIe, 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 qucuumiiute
«Marematuka» [ DJIeKTpOHHBIH pecypc]: Yueb. mocobue.- DIEKTPOH. TEKCTOBHIE,
rpad. Han. (6,17 M6).- Boponex: TOYBIIO «BopoHexckuii rocyaapcTBEHHBIH
Texaudyeckuii , 2015

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

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

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

13 KarpaxoBa A.A., CemenoB M.II. Jleknuu 10 TEOpUU KOMILIEKCHOTO
MEPEMEHHOTO U OMNEPAIMOHHOMY HWCYHUCICHUIO [ DNEKTPOHHBIN pecypc]:
yueOHoe ocooue / A.A. KarpaxoBa, M.II. CemenoB. — DnektpoH. naH. (1 daiin)
Boponex. BI'TY. 2004, 96c.

14. KarpaxoBa A.A., Kymmo B.C. DnemenTsl Teopun (PYHKIUNH KOMILIEKC
HOTO TMEPEMEHHOI0 U ONEPALMOHHOE HWCYUCIEHHE M UX NPWIOKEHHE B TeEX
HUYECKHUX 3a/ladyax : g OakanaBpoB 1o HampaBieHusMm 27.03.04 «YmopasneHue
B TEXHUUYECKUX cucTeMax» ,13.03.02 «OyeKTpo3HepreTuka M JIEKTPOTEXHUKAY,
(Bce mpodrim), quctmiuimae «MateMaThkay. 04HOU POpMbI OOyUEeHUS ».

yue0.mocooue.— Boponexx. BI'TY.2016. »1. pecypc

15. BacmmeeB E.M., KarpaxoBa A.A., Kymmos B.C., 3amaum n yrpaxHeHHS
JUIS OPTaHU3AIMH  CaMOCTOSITEIbHOM  paboTel mo Kypcy «Marematukay» —U.1 .

Boponex, BI'TY, 2017. »m. pecyp .

16. Bacunbee E.M., KarpaxoBa A.A., Kymmor B.C., 3agaum u ynpaxHeHuUs 1Jis
OpraHM3allid CaMOCTOSTENIbHOM paboTel 1o Kypcy «Martematukay —4.2 .
Boponex, BI'TY, 2018. »m. pecyp .

17. lanko IL.E. IlomoB A.I'. KoxeBuukoBa T.J Beicmias wmaremaThka B
S&)KHCHI/ISIXI/I 3agadax: Yue0.mocooue s BTy30B: B2 u. U.1.— M.: U]] OHI/IKC
1 Bek: Mup u O0pasoBanune, 2003. - 304c.

18. Hamxo ILE. IlomoB A.I'. KoxeBumkoBa T.f Bricmas wmaremaTtuka B

YIPOKHEHUSIX U 3adadax: YueO.mocoobme s BTy30B: B2 4. U.2. — M.: ]I
OHMUKC 21 Bex: Mup u O6pazosanue, 2003.—-416c



19. Haxman A.J]. Teopust pyHKITHN KOMIUIEKCHOTO MIEPEMEHHOTO [ DJIEKTPOHHBINA pecypc]:

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

20. MarasunnaukoB JI.U. Beiciras marematuka. JluddepennuanbHoe ncuucieHmue

21.

[DnexTpoHHbIH pecypc]: yuebHoe nmocobue/ Marazuanaukos JI.M., MarasuHHUKOB
A.JL.— DneKkTpoH.TeKCTOBbIE JTaHHble.— ToMcCK: TOMCKuUI rocy1apCTBEHHbIN
YHUBEPCUTET CUCTEM YIPABJICHUS U paAHOICKTpOHUKH, 2017.— 188 ¢c.— 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.: MOCKOBCKHIA T'OCYJapCTBEHHBIN CTPOUTENbHBIA YHUBEpCUTET, Al [1n
Op Meana, 9bC ACB, 2017.— 89 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/60760.html.— 3BC «IPRbooks»

22. Pasymeiiko b.I'. [luddepennmanpaoe ncuncinenne GyHKINNA MHOTUX ITEPEMEHHBIX

23.

24.

YK

[DnmexkTpoHHEIH pecypc]: kypc neknuii/ Pasymeiiko b.I'., Henocekuna 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]: yuebnoe mocodue/ ['ypos B.B.—
DNEeKTpOH.TEKCTOBbIE NaHHble.— CapatoB: CapaToBCKUM rOCyAapCTBEHHBIN
texHnueckul yausepcurer umenu FO.A. TI'arapuna, 9bC ACB, 2017.— 107 c.—
Pexum noctyna: http://www.iprbookshop.ru/76488.html.— 3BC «IPRbooks»

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

a3aHUs II0 OpraHHM3aIMU CAMOCTOSTEIBHON paboTHI 1o Kypcy «MaremMaTHka» 110

HanpasieHussM 13.03.02  «OneKTpo3HEpreTuKa u JIEKTPOTEXHUKAY
(mpodunn: «neKTpOMEXaHUKa», «DIEKTPONPUBOJ U ABTOMATUKAY,
«QnexTpocHabXKeHUE», «DIEKTPONPUBOJ M ABTOMATHKAa pPOOOTOTEXHMUYECKHX

CHh

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

U MH(OpMaTHKa B TEXHUYECKUX CHCTEMax»), O4YHOH Gopmbl 00ydenus.U.1 2016. ».
pecypce

25.

26.

27.

KarpaxoBa A.A, Kymuo B.C.,.Bacunse E.M. Meroaudeckue ykazaHusi 1o
OpraHu3alK CaMOCTOATENbHOM paboThl o Kypcy «MareMaTHkay IO HalpaBJIEHUSIM
13.03.02 «DnekTposHepreTuka u EKTPOTEXHUKAY» (IPOoPUiIn: « DIEKTPOMEXaHUKAY,
«DNEeKTPONPUBO U ABTOMATUKAY, «DJIIEKTPOCHAOKEHHE», «DIEKTPOIPUBOL U
aBTOMaThKa pOOOTOTEXHHUYECKUX cucTem»), 27.03.04 «YmpaBieHrne B TEXHUUECKUX
cucremax» (mpoduib: «YmpasieHue U UH(OpMATHKA B TEXHUYECKUX CUCTEMaX»),

ouHOi Qopmbl 00yuenus. U.2 2016. s1. pecypc

®enorenko I'.®., Karpaxoa A.A., Kymmop B.C., Kynmop A.B.
MeTtonuueckde yKazaHus JUIS  BBIMOJHEHHMS THUIIOBBIX PAcue€TOB IO KYypCy
«Marematruka I8 CTyIeHTOB crnenuaiabHocTed 220201 «YmpaBinenue u
nHpOpPMATHKa B TEXHUYCCKHX cHucTeMax», 140604 «31eKTpOoIpHUBOI U
aBTOMAaTHKa MPOMBIIIJICHHBIX YCTAHOBOK M TEXHOJIOTHYECKUX KOMIUIEKCOBY,
140601 «Onexrpomexannkay, 110302 «OnekTpuduKanus U aBTOMATH3ALMSI
CEITbCKOTO X03sMcTBay0uHOM (opMbl o0ydenus. Yacte 1. Bopomex: [OY
BIIO «BopoHEXCKHUIM TOCYIapCTBEHHBIN TEXHUYECKUH YHUBEPCUTETY.
M/y~325-2008

®emorenko I'.d., KarpaxoBa A.A., Kymmo B.C., KymmoB A.B.
Mertoandeckue yKa3aHUs IS BRITIOJTHEHUS TUITOBBIX PAacueTOB 10 Kypcy «MartemaTnka



JUIs CTyAeHTOB crieruanbHocTe 220201 «YmpaBienue u nHpopmaTuka B
TEXHUYCCKHUX cucTeMax», 140604 « DIIeKTpoIpHBO/ U aBTOMATHKA IPOMBIIIICHHBIX
YCTAHOBOK U TEXHOJIOTHYSCKHX KOMILIEKCOoBY», 140601 «OnexTpomexanukay, 110302
«InekTpudHUKALKI ¥ aBTOMATH3AIMS CEIbCKOT0 X03MCTBAYOYHON (POPMBI OO YICHUS.
Yacrs 2. B0p0H§/I>1/<: F?E)2367 ]23&[)% «BOpPOHEXKCKHUM TrOCyAapCTBEHHBIN TEXHUYCCKUM
yHHBEpcUTET». M/y~326-

28. degorenko I'.dD., KarpaxoBa A.A., Kymmos B.C., Kymmos A.B.
MeToauuecKre YKa3aHus JJIS BRIIOJIHCHUS TUIIOBBIX PAcueTOB IO Kypcy «MaTeMaTuka
I cTyAeHTOoB creruanbHocter 220201 «Ympasienue u nunpopmaTiuka B
TEXHHYSCKHNX cucTtemMaxy, 140604 «91eKTponpruBOI M aBTOMATHKA ITPOMBIIIICHHBIX
YCTAHOBOK U TEXHOJIOTHYECKHX KOoMILIekcoB», 140601 «DOnexTpoMexanukay, 110302
«InekTpuHUKALKSI 1 aBTOMATH3AILMUS CEIbCKOT0 X03IMCTBAYOUHON (hOPMBI O0OyUCHUS.
Yacrs 3. BOpOHf/IX/(Z F30237’ 123(1)'(1)8 «BOpOHEXKCKUI TOCYIapCTBEHHBIM TEXHUYCCKUI
yHHBepcuTeT». M/y~327-

29. ®emorenko I'.®D., Karpaxosa A.A., Kymmos B.C., Kymnos A.B.
MeToauuecKre YKa3aHHs JJIS BBIIOJIHCHUS TUIIOBBIX PAcueTOB IO Kypcy «MaTeMaTuka
IJIg cTyneHToB crenuanbHocTe 220201 «YnpasieHue u uH(pOpMaTHKA B
TEXHHYSCKHNX cucTtemaxy, 140604 «91eKTponpruBOI M aBTOMATHKA IIPOMBIIIIICHHBIX
YCTaHOBOK U TEXHOJOTHYECKUX KoMILIekcoB», 140601 «Dnaekrpomexanukay, 110302
«IneKkTpudHUKALKMSI ¥ aBTOMATH3AIMS CEIbCKOT0 X03SMCTBAYOYHOM (POPMBI OO YICHUS.
YacTs 4. BOpOHf/I)i/(Z r 30238/ ]235([)(8) «BOpoOHEKCKNM TroCynapCTBEHHBIN TEXHUYECKUM
yHHBepcuTeT». M/y~328-

30. ®egorenxko I'.®., Karpaxosa A.A., Kymnumos B.C., Kymmos A.B.
MeToanueckne yka3aHusl IJIsS BBIIOJIHSHHS TUIIOBBIX PACUETOB MO Kypcy «MaTeMmaTuka
I cTyAeHTOB crienuanbHocTe 220201 «YmpaBienue u nHpopmaTuka B
TEXHUYCCKHUX cucTtemax», 140604 «DIIeKTponpuBOJI M aBTOMATHKA IIPOMBIIILICHHBIX
YCTaHOBOK M TEXHOJIOTHYECKUX KoMILIekcoBy, 140601 «DaekTpomexanukay, 110302
«IneKkTpudHUKALKSI U aBTOMATH3AIMS CEIbCKOT0 X03SMCTBAOYHOM (POPMBI OO YUICHUS.
YacTts 5. B0p0H§/I>1;: F302397 ]53&[)(8) «BOPOHEKCKHUM TrOCyIapCTBCHHBIM TCXHUYCCKUM
yHHBepcuTeT». M/y~329-

31. ®epgorenxko I'.®., KarpaxoBa A.A., Kymmos B.C., Kymmos A.B.
MeToauuecKkre YKa3aHus JJIS BRITOJIHCHUS TUIIOBBLIX PAcueTOB IO Kypcy «MaTreMaTuka
g ctyaeHToB crenuanbHocTe 220201 «Ynpasienue u uHpopMaTHKa B
TEXHUYECKHUX cucTtemax», 140604 «DIeKTponpuBOI U aBTOMAaTHKA IIPOMBIILICHHBIX
YCTaHOBOK M TEXHOJIOTHYECKUX KoMILIekcoB», 140601 «DaekTpomexanukay, 110302
«DnexTpuduKanysd 1 aBTOMaTH3aIUs CEILCKOr0 X03IMCTBa»OUYHON (hOPpMBI OOYUEHHS.
HuTerpaisl . B(l)\]f/)l(/)HeiI% 11"0370113510 «BOpPOHEXKCKUH TOCYZapCTBECHHBIM TEXHUYECCKHUI
yHHBepcUTET». M/y~ -

32. denorenko I'.d., Karpaxosa A.A., Kymmos B.C., Kymmos A.B.
MeToauduecKkre YKa3aHus IS BEITOIHECHUS TUIIOBLIX PACUeTOB IO Kypcy «MaTteMaTuka
JUISL CTyJIeHTOB cnennanbHocTet 220201 «YmpaBineHue u nHGOpMaTHKA B
TEXHUUYECKHUX cucTemMax», 140604 « 3IeKTpolnpHuBO/ U aBTOMATHKA IMIPOMBIILICHHBIX
YCTaHOBOK U TEXHOJOTHYECKUX KoMILIekcoB», 140601 «DnekTpomexanukay, 110302
«IneKkTpudHUKALKSI U aBTOMATH3AIMS CEIbCKOT0 X03IMCTBAOUHON (POPMBI OOYUCHUS.
Yacts 7. BopOHf/Ix/c: I 1%%7 le(')[?() «BOpOHEXKCKHUM TroOCyAapCTBEHHBINM TEXHUYECKUMN
YHUBEPCUTET». M/y~ -

33. degorenko I'.d., Karpaxosa A.A., Kymmos B.C., Kymmos A.B.
MeToanuecKkne yka3aHus IJIsS BBIIOJIHSHHS TUIIOBBIX PACUeTOB MO Kypcy «MaTreMmaTuka
IS cTyAeHTOB crieruanbHocTet 220201 «YmpaBnenue u nHGOPMATHKA B
TeXHHYECKUX cuctemax», 140604 «31eKTporpruBOI U aBTOMATHKa IMTPOMBIIIICHHBIX
YCTaHOBOK 1 TEXHOJOTHYECKUX KoMILIeKcoB», 140601 «DaekTpomexanukay, 110302
«InekTpudHKaLKSI ¥ aBTOMATH3AIMS CEIbCKOTO X03IMCTBAYOUHON (POPMBI O0OYUICHUS.
Psanpr. BopOHe>1<1\:/I 1/“08270%1%(31<(<)B0p0He>1<0Km71 rOCYJapCTBEHHBIM TEXHUYCCKUU
yHUBEpCUTET». M/y~205-

34. depgorenko I'.@., Karpaxosa A.A., Kymmos B.C., Kymios A.B. Metoandeckue
yYKa3aHH )1 BBEIIOJHEHNS THIIOBBIX PAcUETOB 110 Kypcy «MaTeMaTuka s CTYJACHTOB
criermmanbHocTe 220201 «YmpaBinenue n nHGOpMaTHKA B TEXHUYECKUX CHCTEMAaX),
140604 «25eKTpOnpUBOJ U aBTOMAaTHKa MPOMBIIIJIEHHBIX YCTAaHOBOK U
TEXHOJIOTHYECKUX KoMmILIekcoBy, 140601 «Dnekrpomexanukay, 110302
«DnexkTpudUKaAIUI 1 aBTOMATH3aIUs CEILCKOT0 X03IMCTBa»OUHOM (hOPMBI
o0yuenus. Teopust GYHKIIMH KOMIJIEKCHOTO IIEPEMEHHOI0 M OIIEPAl[HOHHOTO
ncunciaenus. Boporex: I'OY BIIO «BopoHeXCkuii ToCcymapCTBEHHBIM TEXHUYCCKHUI
yauBepcuTeT». M/y~191-2010

8.2 Ilepeuenb WHMPOPMANMOHHBIX TEXHOJOTMHA, HCHOJb3yeMbIX INpPH



OCYIIIECTBJIEHMH 00pPa30BaTeJbLHOI0 Mpouecca Mo JMCUMILINHE, BKJIIOYasi
nepevyeHb  JIMIEH3HMOHHOTO  MPOrPaMMHOIO  ofecmedeHHsl,  PecypcoB
HH(POPMAIMOHHO-TEJICKOMMYHUKAUOHHON ceTH «UHTEepHET», COBpPEMEHHBbIX
npodeccnoHaIbHBIX 023 JAHHBIX U HHPOPMALTMOHHBIX CIIPABOYHBIX CHCTEM:

[1O: windows, open office? Acrobat reader

J1J1s BEITIOJTHEHUS IOMAIITHUX 33JaHUH PEKOMEHTyeTCS NCIIOJIb30BaTh

Mathstudio

CoBpeMenHas npodeccuoHalbHast 0a3a TaHHbIX

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
Jliig mpoBeIeHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHIATUNA HE00X0quMa yueOHbIe

AyauTOopu:A, OCHAIICHHBIC TCXHUYCCKUMU CPCACTBAMU AJIA IIPOBCACHUA 3aHATHUM I10
MAaTCMaTHKC

10.METOANYECKUE YKAZAHUS JJISAOBYYAIOLIUXCA IO
OCBOEHHUIO JUCHUIIJIMHBI (MOJAYJIsA)
no AUCHUMIIVIMHE «MATEMATHKAY.

OCHOBO U3YYEHUS TUCUUTLTUHBI SIBJISTFOTCS JICKIIUU, HA KOTOPBIX H3J1araroTcs
HanOoJiee CYIIECTBEHHBIC M TPYAHBIC BOMPOCHI, a TAK)KE BOMPOCHI ,HE HAIICIIITNC
OTPXKECHUS B Y4eOHOU JuTepaTrype.

[IpakTrueckne 3aHATHS HaAMpaBiICHBI Ha MPHOOPETCHUE MPAKTHYECKHUX
HABBIKOB pacyeTa CTaHAAPTHBIX M TPHUKIATHBIX 3a1ad M0 MaTeMaTUKE. 3aHSTHS
MIPOBOJIATCS ITyTEM PEIICHUS] KOHKPETHBIX 3a71a4 B AyTUTOPHH.

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

(uKcHpOBaTh OCHOBHBIE MTOJIOKEHHUSI, BBIBOJIbI, (HOPMYIMPOBKH, 0000IIEHNUS;
IIOMEYaTh Ba)KHBIE MBICIIH, BBIIEIATH KIFOUEBbIE CIIOBA, TepMUHBL. [IpoBepka
TEPMHHOB, MOHATHI C TOMONIBLIO SHIUKIIONEIN, CJIOBAPEN, CTPABOYHHUKOB C
BBINKCBIBAHUEM TOJIKOBaHMM B TeTpaib. O003HauUEHNE BOIPOCOB, TEPMUHOB,
MaTepuana, KOTOpble BBI3BIBAIOT  TPYAHOCTH, TIOMCK OTBETOB B
pexkoMeHnyemMol  sateparype. Ecim  camMoCTOSTENbHO HE — yoaeTcs
pa3o0paThcsi B MaTepuase, Heo0XxoauMo chopMyIHpoBaTh BOIIPOC U 33]1aTh
IIPENoAAaBaTeNI0 Ha JIGKIIMY WIM Ha NPAKTUYECKOM 3aHSATHH.

IIpakTueckoe KoHcniekTupoBaHue peKOMEHIyeMbIX HMCTOYHHKOB. PaboTa ¢ KOHCIIEKTOM

3aHATHE JEKIHMM, MOArOTOBKAa OTBETOB K KOHTPOJIBHBIM BONPOCaM, IPOCMOTP
peKOMeHyeMou auTeparypsl. lIpocaymmBanue ayauo- U BUACO3ANUCEN 110
3aJJaHHOW TeMe, BBINIOJIHEHHE pPAacUeTHO-TpaUyecKUX 3aJaHUl, pelleHue
3a/1a4 110 AJITOPUTMY.

CamocrostenpHass |CamocTosTeNnbHas paboTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHHUIO
pabora y4yeOHOrO  Marepuana W Pa3BUTHIO  HABBIKOB  camMooOpa3oBaHUS.
CamocrosiTenpHas padoTa MPEAIoIaraeT caeIyIoIIne COCTABISIONINE:



http://eios/

- paboTa Cc TekcTaMM: Y4eOHMKaMM, CIPaBOYHHKAMM, METOJUYECKUMHU
nocoOMsSIMU M YKa3aHUSMH, [JOTOJIHUTEIBHON JIUTEpaTypod, a Takxke
popaboTKa KOHCIIEKTOB JIEKIIUA;

- BBIIIOJIHEHUE JOMAILIHUX 3aJaHUN;

- paboTa HaJ TeMaMH JUIsl CAMOCTOATEILHOTO U3Y4EHUS;

- yyacTue B paboTe CTyIeHUYECKUX HAyYHBIX KOH(PEPEHIINHA, OJMMITNA;

- IOATOTOBKA K IPOMEKYTOYHONM aTTECTALMH.

[ToaroroBka k
MPOMEKYTOYHOMN
aTTeCTalluu

I'oToBUTHCS K HpOMCHCYTOqHOﬁ arrecrauuu CJICAYCT CHUCTCMATHUYCCKU, B
TE€YEHHE BCEro cemecTpa. MIHTeHCHMBHAs NOArOTOBKA JOJDKHA HA4aTbCs HE
IIO3[IHEE, YEM 3a MECAL-IIOJITOpa 10 IMPOMEXYTOYHOM arTecTanuu. J(aHHbIe
nepes 9K3aMEHOM, 3a4eTOM C OLIEHKOH Tpu AHS S(QQPEKTHBHEE BCEro
HCII0JIB30BATh JJIs1 MOBTOPCHUA U CUCTCMATU3all MaTCpUalia.




JIMCT PETUCTPAIIMA USMEHEHUI

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

/I W3MEHCHUH OTBETCTBEHHOM 3a

peanuzaruto OIIOIT




