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PabGouast mporpamma muctumnabl «Jluddepennmansabie W pa3sHOCTHBIC
ypaBHeHUs» pa3padoranHa Ha ocHoBe ®I'OC BO 38.03.05 busnec-undopmaTtuka

YTBEPKJIEHHOIO MpUKkazoM MuHucTepcTBa o0pazoBaHus U Hayku PD ot 11 aBry-
cta 2016 r. Ne 1002

ABTOD:
JIOLIEHT U\/’!ﬂﬁyﬁ c/, H. B. TperpsikoBa

Pabouast mporpamma oOcCyX/IeHa M PEKOMEHAOBaHa K YTBEPKIACHHUIO pPEHICHUEM
Kadeapsl Beiciield MareMaTuku ot 24 mast 2021 r., mpotokon Ne 9.

3aBenytomuii kadenpoit e o7 cexep B. I'. I'purynenkuii

Pabouas mporpamma o/100peHa Ha 3acelaHui METOIUYECKO KOMUCCUU (aKylbTeTa
npukiIagHon nundopmaruku, mpotokoa Ne9 ot 31.05.2021.

[Ipencenarens —
METOIUYECKON KOMUCCUU o = T.A. Kpamapenko

|

PyKkoBOMTEN yj /% ;

OCHOBHOU MpodheCcCHOHATBHOM "
00pa30BaTeIbHON MPOTrPaMMBbI ~_A'E. BocTpokHyTOB




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heanio ocBoenus aucruiumabl «/(nddepeHnmnanbapie 1 pa3HOCTHBIE ypaB-
HEHUS» ABJsIeTCS (DOPMUPOBAHME KOMIUIEKCA OCHOBHBIX TEOPETUUYECKUX U Tpak-
TUYECKUX 3HAHWM, HEOOXOIUMBIX JIJISl PEIICHUS 3a]]a4, BO3HUKAIOIINX B TPAKTHYIE-
CKOH JeSITCIILHOCTH.

3agpauu JUCIUTUINHBL:

— M3Yy4YCHHE TEOPETUUYECKUX OCHOB MO pazjenam auddepeHnaibHbIX U pa3HOCT-
HBIX YpaBHEHHUM JJIsl IOHMMAaHUS APYTUX MAaTeMaTHYECKUX W HEMaTeMaTHYCCKHUX
JTUCILUILINH;

— (opmHpoBaHUE 3HAHUN OTHOCHTEIHLHO OCHOBHBIX METOJIOB U aJTOPUTMOB pe-
meHui quddepeHnanbHbIX U PA3HOCTHBIX YPAaBHEHU;

— ¢opMHUpOBaHNE YMEHUN W HABBIKOB Pa0OTHI ¢ MAaTEMAaTHYECKUM aIlmapaToM pas-
nenoB nuddepeHInaIbHBIX U Pa3HOCTHBIX YPABHEHUM JIJIsi PEIICHUS TMPUKIIATHBIX
3aj1ad4.

— pa3BUTHUE YETKOTO JIOTUYECKOTO MBIILJICHUSI, HABBIKOB ONEPUPOBAHUS aOCTPAKT-
HBIMH [OHSITHUSIMH,

— YMEHHUE COJICPKATEIbHO MHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS TPUKIAAHBIX
3aj1a4.

2 IlepeyeHb MJIAHUPYEMBbIX Pe3yJibTATOB O0Y4eHUs MO AUCIHU-
IUIMHE, COOTHECEHHBIX C IJIAHMPYEeMbIMH Pe3yJbTATAMH OCBOEHMSI

OIIOII BO

B pe3yabTaTte ocBOeHMs JMCUMILINHBI GOPMUPYIOTCS CJIeAyIONIUE KOM-
NeTeHIun:

OK-7 — cniocoGHOCTh K CaMOOPTraHU3aIlii U CaMO0OPa30BaHUIO;

[IK-17 — cnocoOHOCTh MCHOJIL30BAaTh OCHOBHBIE METOABI €CTECTBEHHOHA-
YYHBIX AUCIUIUIMH B MPOPECCUOHANIBHON NEATETbHOCTH JJISI TEOPETUYECKOTO U
HKCIIEPUMEHTAJILHOTO UCCIICI0BAHNUS;

[1K-18 — crmocoOHOCTh UCTIOIB30BATh COOTBETCTBYIOMIUIM MaTEMaTUYECKUMA
amnrmapar ¥ HUHCTPyMEHTaJIbHbIE CPEJICTBA JjIsl 00pabOTKH, aHalM3a U CUCTEMaTHh3a-
MY MH(OPMAIUH 0 TEME.

3 Mecto nucuumiaudbl B ctpykrype OIIOII BO

«IuddepeHnmanbabie U Pa3HOCTHBIC YPABHEHUS» SBISETCSA JUCHUILIMHON Oa-
3oBoit ywactu OIIOIT BO moaroroBku oOydvaromuxcsi mo HampasieHuto 38.03.05
buznec-undopmaTrka, HAPaBIECHHOCTb «APXUTEKTYpa MPEATPUITH.



4 Oobem aucuumanHbl (108 yacoB, 3 3aUeTHBIX €IMHUIIBI)

Bunast yueOHoli paboThI

O0ObeM, yacoB

Ounas

3aouHasn

KonTakTHas padora

B TOM YHCIJIE:

— ayJUTOpPHAs 110 BUAAM
y4eOHBIX 3aHATUI

51

50

— JIEKIUHA

18

— [IPAKTHYCCKHUC

32

- 1abOpaTOpHbBIC

—— BHCAYAUTOpPHAA

—3a4cCT

— 3K3aMCH

—— 3aluTa KYpCOBBIX pa-
60T (ITPOEKTOB)

CamocrosiTesibHas padoTa
B TOM YHCIIE:

57

— KypcoBas pabdora (Tipo-
eKT)*

—— IIPOYHE BHJIBI CAMOCTOSI-
TEJIHLHON pabOThI

57

HTOro mo fucuumnnHe

108

5 Conep:xanue TUCUUILIAHBI

[To uroram n3yyaeMoro Kypca CTyA€HTbI cIal0T U PpepeHpoBaHHbIN 3a-
yeT. lucuurmza u3ydaercs Ha 2 Kypce, B 3 CEMECTpE.

Conep:kaHue ¥ CTPYKTYpa IMCHHUIIMHBI IO 09HOI (popMe 00yueHus

Bunasl yueOHoli pabo-
TBI, BKIIOYas CaMo-
CTOATENBHYIO Pa0OTy
CTYJICHTOB M TPYIO-
€MKOCTb
Ne | HammeHOBaHME TEMBI C YKa3aHHEM OCHOBHBIX o (B uacax)
n/m | BOIPOCOB g g oar- | Cavo-
o g § p
25 | | T |THue- | cTOf-
£ 2 B =
s 2 3 lé) CKHEC TCJIbHAS
&z |3 3aHATHS | pabo-
g 2 | O Ta
Beenenne B kypc nuddepennmansapix ypasaenuit (JVY): OK-7
1 OCHOBHBIC TOHSATHS;, BUBI penieHnii. OO0bIkHOBeHHBIE Y nk-17 131 2 4 3
MEPBOTO TOPSAKA: MPOCTEHIINE; C pa3leIeHHbIMH TIepe- MK-18
MEHHBIMH, C Pa3ACIAIONIMMHUCS IIEPEMEHHBIMHU.

4




Oo6svikHOBeHHBIE J[Y mepBoro mopsiaka, uaterpupyemsie B | OK-7
2 | KBagpaTypax: OJHOPOAHBIC; TMHEHHBIC U ypaBHeHus bep- | I[IK-17 | 3 | 2 6 8
HyJM (MeToas! beprynnu u Jlarpanxka). ITK-18
O6bikHOBeHHBIE [V mepBoro mopsijika, HHTETpUPyEeMbIe B
KBaJpaTypax: ypaBHeHHs B MONHBIX muddepennnanax; | OK-7
3 | uaTerpupyrommid MHOXKUTENb. [Ipunoxkenus oOeikHOBeH- | [IK-17 | 3 | 2 4 8
HbeIX 1Y mepBoro nmopsaka B 3amavax npaktuku. Kmaccu- | TIK-18
(duKays METOI0B MPUOIMKEHHBIX PELICHUH.

YpaBHEHHS BBICHIUX TOPSIKOB, IOIYCKAOIINE TTOHMKE-
Hue nopsiaka: ypaBHenns suna Y = f{x); ypaBuenus, e | OK-7
4 | comepkamme QyHKIHMIO U e MPOu3BoAHbIe Minaqmux mo- | [IK-17 |3 | 2 4 6
PSAOKOB; ypaBHEHUS, HE CONEprKaline B sBHOM Bujle He3a- | [1K-18
BHCHMYIO TIEPEMEHHYIO.

JIuneitnpie 1Y BpICIIMX NOPSIAKOB C MOCTOSHHBIMH KO-
3¢ PULMEHTaMU: XapaKTEPUCTHYECKOE ypaBHEHUE; pellle-

HUSl OJTHOPOJHBIX YPaBHEHWU; PEIICHUS HEOHOPOIHBIX OK-7
5 o I[K-17 |3 | 4 4 9
ypaBHEHHUH (METOABI HEOMIPEIEICHHBIX KOA(DHUIINEHTOB U TK-18

Jlarpanxa); MpUIOKEHUS B JUHAMHUYECKUX MOJAEIIAX KO-
HOMMHKHU.

Cucrembl TuHEHMHBIX JIY: OCHOBHEIC IOHATHS; JUHEHHEIS
CHUCTEMBI C ITOCTOAHHBIMHU KOE)(I)(l)I/IHI/ICHTElMH, METOAbI
pemieHul (MCKITIOYEHHS, WHTETpUpyeMbIX KoMOuHamwmi, | OK-7
6 | Diinepa); xnaccupuKanus METOJ0B HpuoOmmkenHoro nH- | [IK-17 |3 | 2 4 8
TETPUPOBaHUA. YCTOMYMBOCTh JUHEHHBIX cucteMm JVY: | TIK-18
KPUTEpHUH ONIPEAEICHHN; IPUIIOKEHUA B 3aa4aX MPaKTH-
KH.

7 | Pa3HOCTHBIE YpaBHEHHS M CUCTEMbI: KOHEUHbIE PA3HOCTH;

o . OK-7
JIMHEMHBIC W HEJIMHCUHBIC PA3HOCTHBLIC YpPaBHCHHA; CH- MK-17 3 2 4 6
CTEMBI JIMHCHHBIX OAHOPOAHBIX W HCOAHOPOIHBLIX pas- MK-18

HOCTHBIX YPaBHEHUH.

8 | IlpunoxeHus pa3HOCTHBIX YpaBHEHHUU U cucTeM B auHa- | OK-7
MHUYECKUX MOJIEIIX SKOHOMHUKH. I[IK-17 | 3 2 2 4
ITK-18

Hroro 18 32 57

6 IlepeyeHb y4eOHO-METOAUUYECKOr0 olOecmedeHHsl JJIsI CaMoO-
CTOATEJILHOI PadoThI 00YYaAKOIIMXCS MO JUCIHUTIIHAHE

Meroanueckue ykazanust (Jisl CaMOCTOSTEIHLHOM paboThI)

1. Cmonenue B.M., Tyry3 H.C. UnTerpanpHoe ucuucieHue QyHKIUU OJ-
HOU TEPEMEHHOU.[ DNEKTPOHHBIN pecypc]: y4eOHO-METOAMYECKOe IocoOue. —
Kpacnonap, Hoganus, 2017. — 80 c. Pexum JNOCTyTIA:
https://edu.kubsau.ru/file.php/111/Smolencev_Tuguz_Integralnoe_ischislenie.pdf

7 ®OH/ OLIEHOYHBIX CpeaACTB AJs IIPOBCACHUA HpOMe)I(yTO‘lHOﬁ
arrecrangmuu


http://energy.bmstu.ru/gormath/mathan2s/du1/du12.htm#s109
http://energy.bmstu.ru/gormath/mathan2s/du1/du12.htm#s109
https://edu.kubsau.ru/file.php/111/Smolencev_Tuguz_Integralnoe_ischislenie.pdf

7.1 IlepeyeHb KOMIETEHIM C YKa3aHUEM 3TAaNOB UX (JOPMHPOBAHUS B

nmpomecce ocB

oenus OIIOII BO

Howmep ce-
Mectpa*

Otansl (GOpMHUPOBAHHS U ITPOBEPKU YPOBHS COPMUPOBAHHOCTH KOMITCTESHIHHA
110 TMCUUIUIMHAM, IIpakTUKaMm B npouecce ocsoeHus OIIOII BO

‘ OK-7 -  cnoco

OHOCMbBIO K camoopeasuzayuu u CaM006pCl3OGaHui0

Conuosnorus u KyJabTypOJIOTHs

JluckpeTHas MaremMaTuka

Jluneitnas anre6pa u aHAJIMTUYECKasi TEOMETPUS

Dunocodust

CaMOMeHeI[)KM CHT

Be3omnacHOCTh KU3HENEATEILHOCTH

Maremarnueckuii ananus

TeOpI/Iﬂ BepOﬂTHOCTeﬁ N MaTEMaTH4YCCKass CTaTUCTHUKA

Juddepennmanpaple 1 pa3HOCTHBIE YPaBHEHUS

0 |[WINININININ| =

3amuTa BBITYCKHOM KBATU(DHUKAIIMOHHON pabOThI, BKIIIOYAsi IOJTOTOBKY K 3a-
HIMTE U MPOUEIYPY 3alIUThI

HUA

1IK-17 - cnocobnocmb ucnonv308ams 0CHOBHbIE MEMOObL €CIECMEEHHOHAYYHbIX OUCYUNIUH 8
npogheccuonanvHol 0esmenbHOCmu 01 Meopemuyecko20 U IKCNepUMEHmManlbHO20 UCCIe006a-

JluckperHas MaremMaTuka

U N

JIuneliHas anre6pa W aHAJIUTHYCCKAasA rCOMCTPUS

[S—
\]

IIporpammupoBanue

MarteMaTH4eCKUU aHaIIN3

Teopust BEpOATHOCTEN U MaTeMaTUYECKasl CTAaTUCTUKA

Juddepennunansubie U pa3HOCTHBIE YpaBHEHUS

Onemenmoi meopuu HeuenKux MHoaicecme

ANTOPUTMBI U CTPYKTYPBI JAHHBIX

MaremMaTtuueckas YJKOHOMHKA

Hayuno-nccienoBarensckas pabora

CucreMsl KOMHBIOTepHOI\/'I MaTEMAaTUKHU

AHamn3 JaHHBIX

Uccnenoanue onepanuii

OO111ast TEOpUSI CUCTEM

NmuTaninoHHOE MOJIETMPOBAHKE

CHCTEeMHBIN aHAIIN3

AHaIM3 CII0KHBIX CUCTEM

OCHOBBI (I)I/IHaHCOBLIX BBIYHCJICHUMN

WHupopmaninoHHble ccTeMbl B QMHAHCOBO-KPEIUTHOM chepe

I/IH)KGHepI/IX 3HAHUH U HMHTCJIJICKTYAJIbHBIC CUCTCMbI

HpeI[I[I/IHJ'IOMHaH ITPAaKTHUKaA

X0 (VAN NN nh[n|B || |W[W (WINN

3amuTa BBITYCKHOM KBAIH(DUKAIIMOHHOM pabOThI, BKIItOYasi IOJTOTOBKY K 3a-

MUTC U MMPOLCAYPY 3alNUTHI

CMPYMEHMAbHb.
meme uccieoosa

IIK-18 cnocobHocmb ucnonivb308ams COOMBEMCMBYIOUUL MAMEMAMUYECKUL annapam u uH-

le cpedcmea 0 00paboOmKu, AHAIU3A U CUCMeMAMU3ayuY UH@opmayuu no
HUsL

1

I[I/ICerTHaH MaTE€MaTUuKa

1

Jluneitnas anre6pa u aHaAJIMTUYECKasi TEOMETPUS

1,2

IIporpammupoBanue

2

Maremarnueckuii anHaiau3




Howmep ce- Oransl GOPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIUI

MmecTpa* 10 AMCIMIUIMHAM, NpakThKaM B riporiecce ocsoenust OIIOIT BO
2 Teopust BEpOATHOCTEN U MaTeMaTUYeCKasi CTAaTUCTUKA
Y4eOHast mpaKTHKa MO MOTYyYEHUIO IEPBUYHBIX TPO(HECCUOHATBLHBIX YMEHUN U
2 HaBBIKOB, B TOM YHCJIC IEPBUYHBIX YMEHUN W HABBIKOB HAy4YHO-

HUCCIIENOBATEILCKOM NeATEILHOCTHU

Juddepenunanpubie U pa3HOCTHBIE YpPaBHEHUS

OOBEKTHO-OPUEHTUPOBAHHOE TPOIPAMMUPOBAHNE

DJeMEHTHI TCOPHUHN HCUCTKHUX MHOXKCCTB

AJNTOPUTMBI U CTPYKTYPBI JAHHBIX

MareMaTrudeckas 3KOHOMHUKaA

byxrantepckuii 1 ynpaBjIeHYECKUN ydeT

Hayuno-uccienoBarenbckas pabora

Cucremsbl KOMHBIOTGpHOfI MaTEMAaTUKHU

AHann3 JaHHBIX

HccenenoBanue onepanuii

Paspabotka npunoxxenuit B cpene Microsoft Office

Kommsrorepnast rpaduka

OO611as Teopusi CUCTEM

NMmuTalnOHHOE MOJIETMPOBAHKUE

Pa3paboTka Ou3HEC-IPUIIOKCHUIA

WEB-nporpammupoBanue

CHUCTEMHBIN aHAIIN3

AHanu3 CII0KHBIX CHCTEM

OCHOBBI ()MHAHCOBBIX BHIYHCIICHUIN

WudopmaiinoHHble cucTeMbl B QMHAHCOBO-KPEIUTHOM chepe

I/IH)KGHCpI/Iﬂ 3HAHUU U HHTCJIICKTYAJIbHBIC CHCTCMBI

COBpeMeHHHe MCTOJbI U CUCTCMBbI IPUHATHUS peH_IeHI/Iﬁ

WNHdopmannoHHas OU3HeC-aHAJTMTHKA

Pa3paboTka npuinoxeHuil i MOOUIIBHBIX YCTPONCTB

Pa3pa60TI<a nporpamMm CUCTEMHOI'O Ha3HAYCHU A

IIpenumioMHas pakTHKa

3amuTa BBITYCKHOM KBATM(HUKAITMOHHON pabOThI, BKIIIOUasi OJITOTOBKY K 3a-
HIMTE U MPOLEYPY 3alTUThI

0 XXX X |I[F|N N[N N[N N[ B BRI W WL W

*Homep cemecTpa COOTBETCTBYET 3Tany (OPMUPOBAHUS KOMIETEHIIMH

7.2 Onucanue nokasareJsieil 1 KpuTepreB OLIECHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHUS, ONIMCAHUE IIKAJIbI OLICHUBAHUSA

[nannpyembie YpoBEHb OCBOCHMUS

pe3yabTaThl

- OBIIETBOPH-
OCBOCHHA KOM- | yey noseTBopH- A P OnenouHoe
MEeTeHIUH (MH- TCJIBHO
TEJBHO XOPOIIIO OTIIMYHO CPEJICTBO
JIMKATOPBI J10- .| (MHHHMATTB- = = p
p (MUHUMATHHBIN . (cpenumii) (BBICOKMIT)

CTIKEHUS KOM- | ye n10cTHrHYT) HBIH, IIOPOro-

TIETEHIIHH) BbIi)

OK 7 — cnocobnocms K camoopeanusayuu U camooopazo8aHuro

3HaTh: YpoBens 3Ha- | MuHuManbHo | YpoBeHb 3Ha- | YPOBEHb 3HA- | YCTHBIN ompoc,
- MCTOJBI CaMoO- | HUf HUXKE MU- | JOMYyCTHUMbIN HUIl B 00beMe, | HU B 00bEME, | 3a1aua,
aHausa M- €a- | gymanpHBIX YpOBEHb 3HA- | COOTBETCTBY- | COOTBETCTBY- | Keiic-3aqaHue,

7




[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJICTBOPH- Oueroumoe
METCHIMH (MH- TENILHO TEIIBHO XOPOILIO OTJINYHO
) . | (MuBMMaNL- . . CpEACTBO

AUKATOPBI 110~ | (MyHUMaTbHBIA . (cpennuii) (BBICOKHIA)
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-

TIETCHIHH) BbIi)
MOOLIEHKH TpeOOBaHMH, HUW, Jomyuie- | FIeM Npo- | I0IIEM Mpo- | TecT,
YPOBHA Opranu- | ymenu MeECTO | HO MHOIO He- | TpaMM€  IIOJ- | paMMe  IIOJ- | JOKIaK,
samud €00- | rpyGeie ommO- | rpyOBIX  OMIK- | TOTOBKH, [0- | TOTOBKH, 63 | 3a4eT ¢ OLEHKOI
CTBCIHHON —JIGA | gy 00K NyIeHo  He- | OIIMOOK (BOTpOCHI M 3a-
TCIEHOCTH, CKOJIBKO  He- JaHust)
B TIpMHIATIBT rpyOBIX  OIIH-
yIpaBIeHUs
COOCTBEHHBIM Gox
BpEMEHEM u
JUYHON Kapbe-
poi;
— crmocoOsl To-
BBIIICHUS pado-
TOCIOCOOHOCTH,
PE3yJIbTaTUBHO-
CTH, U CTCIICHHU
CaMOKOHTPOIIS B
OCYILIECTBIIEHUH
npodeccuo-
HaJIbHBIX (QYHK-
Ui
VYmersn: Ilpu pemennn | Ilponemon- ITponemon- ITponemon-
- YHOPABIATE | cTaHAapTHBIX CTPUPOBaHEI CTPUPOBaHBI CTPUPOBaHbI
JMIHBIM BPEMC- | 33713y He HpO- | OCHOBHbIE BCE OCHOBHBIC | BCE OCHOBHBIE
HEM, KapBCPOIL, | neMOHCTPHMpO- | yMeHHWs,  pe- | yMeHHUs,  pe- | yMEHHs,  pe-
~ OCYWCCTBIATE | pagpl  OCHOB- | IIEHBI  TUIO- | IIEHBI BCE OC- | IIEHBI BCE OC-
CAMOAHAIIS M o yMEHHMS, | BbI€ 3a7aud C | HOBHBIC 3aJla- | HOBHbIC 3ajia-
CaMOOIICHKY
ypoBHs opranu- | AMETH  MECTO HErpyObIMH 9y ¢ HErpy- | Y4 C OTHCIIb-
3amHn co6- | TPyOBIE OmMO- | ommOKaMu, OpIMu  OmuO- | HBIMU  Hecy-
CTBeHHON nes- | KM BBITIOJTHEHBI KaMH, BBINOJ- | IIECTBEHHBIMU
TENBbHOCTH; BCEe 3ajlaHMs, | HEHbl BCE 3a- | HEOUCTaMH,
— palvoHaNU3u- HO HE B IIOJI- | IaHUS B TIOJI- | BBIMTONHEHBI
poBaTh co6- HOM 00BeMe HOM o0OBeMe, | Bce 3alaHus B

CTBEHHBIN TPYJ.

HO HEKOTOpHKIC
C HEJI0UYETaMU

IIOJIHOM 00Be-
Me

Baagernb

3¢ PEeKTUBHBIMH
HaBbIKAMH ca-
MOOpPTaHHU3aUU
u camoobpaszo-
BaHHUA B paMKax
cBoeil mpodec-
CHUOHAJIbHOU
JIESITeTbHOCTH

[Ipu pemenuu
CTaHIaPTHBIX

3a/a4 HE TIPo-
JIEMOHCTPHPO-
BaHBl 0a30BEIE
HaBBIKH, WMeE-
JU MECTO Tpy-
Oble OIINOKH

Nmeercst  Mm-
HUMAJILHBIA
HaboOp HaBBI-
KOB JJIs pelie-
HUAS CTaHIAPT-
HBIX 3aJad ¢
HEKOTOPBIMU
HeJAo4YeTaMU

[Iponemon-
CTPHUPOBAHBI
0a30BbIE
HaBBIKU

pelIeHun
CTaHIapPTHBIX

3a7a4 C HEKO-
TOPBIMH HEJIO-
yeTaMHu

npu

[Iponemon-
CTPHUPOBAHBI
HaBBIKM  TIpU
pelieHnn  He-
CTaHIapPTHBIX
3a7a4 6e3
oHInOOK "
HEJI0YETOB




[Tnanupyemsie
pe3yibTaThl
OCBOEHHS KOM-
neTeHuH (MH-
JUKaTOPBI J0-
CTHXKCHHUS KOM-
TIETEHIIN)

YpoBeHb OCBOEHUS

HEYJIOBJIETBOPHU-
TEJBHO
(MUHMMAaTBHBIN
HE IOCTUTHYT)

YIOBJIETBOPH-
TEIBHO
(MuHUMATTB-
HBI{, TOPOro-
BBIH)

XOPOIIO
(cpenumii)

OTIMYHO
(BBICOKUIT)

OrneHoyHoe
CPEICTBO

TIK-17 — crtocoOHOCTH HCIOIB30B
OHAJILHOM JCSTEIBHOCTH IS TEOP

aThb OCHOBHBIC M€

TOAbl €CTECCTBCHHOHAYYHBIX TUCHUIIIINH B HpO(l)CCCI/I—
CTUYCCKOI'O U SKCIICPUMCHTAJILHOI'O UCCICAOBAHUA

3HaTh: YpoBeHb 3Ha- | MUHUMaNbHO | YpOBEHb 3HA- | YPOBEHb 3Ha-
- OCHOBHEIC HUU HWKE MH- | JOIMYCTUMBII HUII B 00beMe, | HH B 00ObeMe,
METOABI €CTe- | HUMAalbHBIX YpOBEHb 3HA- | COOTBETCTBY- | COOTBETCTBY-
CTBEHHOHAy4- | TpeOOBaHUIA, HUH, JOmylle- | IOIIeM  Mpo- | IoIeM  Ipo-
HBIX AMCLH- UMEI MECTO | HO MHOIO He- | rpaMMe IOA- | rpaMMe  IOA-
IUIMH C NETbI0 | TpyOble ommO- | TpyObIX ONIW- | TOTOBKH, JO- | TOTOBKH, 0€3
UX UCTOJIB30- | KH 00K NyOIeHO  He- | OIMOOK
BaHUS B IIPO- CKOJIBKO  He-

(eccroHanb- rpyOBIX  OmIH-

HOMU JesITelIb- 00K

HOCTH JJIS

TEOPETUYECKO-

TO ¥ 3KCIIepH-

MEHTAJIHOTO

HCCIICIOBAHNUS

YMersb: IIpu pewenun | IIponemon- [IponemoH- [IponemoH-

- HCIIOJIB30- CTaHJApTHBIX | CTPUPOBAHBI CTPUPOBAHEI CTPUPOBAHEI
BaTh OCHOB- 3aJa4 He Mpo- | OCHOBHbBIE BCE OCHOBHBIE | BCE OCHOBHBIE
HBIE METOABl | JEMOHCTPHPO- | YMEHHUS, pe€- | yMEHus, pe- | yMeHus, pe-
€CTeCTBEHHO- | BaHbl OCHOB- | II€HBl ~ THIIO- | IEHBI BCE OC- | IIEHBI BCE OC-
HaYYHBIX Hbl€ yMEHHS, | Bble 3a/Jaydl C | HOBHbIE 3ajla- | HOBHbIE 3aja-
JUCLUIUIMH B | UMEJIM MECTO | HErpyOBbIMU Yd C HEIpy- | Y4 C OTHETb-
npocgeccuo- rpyOble OmuoO- | OmUOKaMH, ObIMH  OImMO- | HBIMA  HECY-
HAJILHOU Jiesi- | KH BBITTOJIHEHBI KaMH, BBINOJI- | ECTBEHHBIMH
TEJIBHOCTH IS BCE 3aJaHus, | HEHbl BCE 3a- | HEIOYETaMH,
TEOPETUYECKO- HO HE B TMOJI- | JaHUA B TOJ- | BBIIOJHEHBI
TO M DKCTIEPH- HOM 00BbeMe HOM oObeme, | Bce 3a/aHUs B
MEHTaJIBHOTO HO HEKOTOpBIE | MOJHOM O00be-
UCCIIeIOBaHUS C HeJJoYeTaMH | Me

Bnanets: IIpu pewenun | Umeercs wmu- | Ilpogemon- [Iponemon-

- IpaKTHYe- CTaHJAPTHBIX | HUMAaJbHBIH CTPUPOBAHEI CTPUPOBAHEI
CKMMH HaBBI- | 3aJa4 HE Npo- | HA0Op HaBbl- | 0a30BbIE HaBBIKK  IIpU
KaMH UCIOJb- | JEMOHCTPUPO- | KOB JJISl Pelle- | HABBIKM U | peIIeHHH He-
30BaHUs OC- BaHbl 0a30BbIE | HUSl CTaHAApT- | PEIICHUN CTaHJapTHBIX
HOBHBIX Me- HaBBIKM, HMe- | HBIX 3aJa4 C | CTaHAApTHBIX | 3ajad oe3
TOJIOB ecTe- JM MECTO TPY- | HEKOTOPBIMHU 3aja4y ¢ HEKO- | OIIMOOK u
CTBEHHOHAy4- | Oble OmMOKH Helo4eTaMu TOPBIMH HEJIIO- | HEZJOYETOB

HBIX JUCIU-
IUIMH B MPO-
(heccroHab-
HOM JIesaTelhb-
HOCTH ISt
TEOPETUUYECKO-
TO | dKCTIepHU-
MEHTAJIbHOTO
HCCIICIOBAHUS.

qyeTaMHu

YcTHBIN ompoc,
3a7a4a,
Kelc-3aaHue,
TECT,

JIOKJIaI,

3a4eT C OIEHKOH
(Bompocel u 3a-
TTaHUs)

IIK 18 — crmtocoOHOCTh HCITONIb30BaTh COOTBETCTBYIOIIMN MaTeMaTHYECKHi anmnapaT U UHCTPYMEHTAb-
HBIC CPEJICTBA JIsl 00pabOTKH, aHajIM3a M CUCTEMAaTH3allii MH()OPMALIUU 110 TEME UCCIICIOBAHUS
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[Tnanupyemsie
pe3yibTaThl

YpoBeHb OCBOEHUS

OCBOCHHSA KOM- | yey 0B 1eTBOPH- YAOBJICTBOPH- OlerouHOe
METCHIMH (MH- TEIBHO TCIIBHO XOPOILIO OTJINYHO CPeNCTBO
AKETOPE 710~ | (it | MR (opemii) (BBiCOKHi)
CTHDKCHHS KOM- | ye noCTHIHYT) HBIN, HOPOTO-
TICTCHIINH) BbIH)
3HaTh: VYpoBenb 3Ha- | MuHuManbHO | YpoBeHb 3Ha- | YpOBEHb 3Ha- | YCTHBIN OIpoc,
- COBpEMEH- HUW HWXKE MU- | JOIYCTUMBII HHUA B 00BEME, | HMI B 00BbeMe, | 3a7aua,
HBI MaTeMa- HUMAITbHBIX YpPOBEHb 3Ha- | COOTBETCTBY- | COOTBETCTBY- | Keic-3a/aHue,
THYECKHH arl- | TpeOOBaHUH, HUW, Jomyulle- | PIeM  IOpo- | IoLeM Mpo- | TecT,
napar ¥ MH- UMENIH MECTO | HO MHOrO He- | TpaMMe€ TMOA- | TpaMMe  TOA- | JAOKJan,
CTpyMEHTaJb- | rpyOble OmuO- | rpyOBIX OLIM- | TOTOBKH, [I0- | TOTOBKH, ©€3 | 3a4eT C OLEHKOM
HBIC CpEICTBA | KU 00K MyIeHO  He- | OMHUOO0K (BompOoCHI W 3a-
Ut 00paboT- CKOJIBKO  He- JIaHWsA)
KM, aHaJIu3a U rpyOBIX  OIIU-
CHUCTEeMaTHh3a- 00K
1 wH)OP-
MaIuH.
YMers: IIpu pemwenun | IIponemoH- IIponemoH- IIponemoH-
- HCIIOJIb30- CTaHNapPTHBIX | CTPUPOBAHBI CTPHUPOBAHEI CTPHUPOBAHEI
BaTh COOTBET- | 33Jad HE MpO- | OCHOBHBIE BCE OCHOBHBIE | BCE OCHOBHBIE
CTBYIOIIUI JEMOHCTPHUPO- | YMEHHUS,  pe- | YMEHHUs, pe- | yMeHHus,  pe-
MaTeMaTHnye- BaHbl OCHOB- | IIGHHI  THIO- | MEHBI BCE OC- | IIIEHBI BCE OC-
CKWI ammapaT | Hble YMEHWUS, | Bble 3aJayd C | HOBHBIE 3a/a- | HOBHBIE 3aja-
Y MHCTPYMEH- | UMEIU MECTO | HETpyObIMH Yl C Herpy- | Y44 C OTHelb-
TaJbHBIE Cpel- | TpyOble ommob- | ommOKaMm, OpIMu  OmHO- | HBIMU  Hecy-
CTBa 71 00- KH BBITIOJTHEHBI KaMH, BBINOJ- | IIECTBEHHBIMU
paboTku, aHa- BCE 3a/IaHUs, | HEHbl BCE 3a- | HEJOYETaMH,
JIU3a U CHUCTe- HO HE B IOJI- | IaHUSA B IIOJI- | BBIOJHEHBI
MaTH3aIun HOM 00BeMe HOM o0OBeMe, | Bce 3aJaHus B
uHQOpMaIH HO HEKOTOpBIE | MOJHOM O00be-
0 TeMe HC- C Hejo4eTaMu | Me
CJIeTOBaHMSL.
Bnanets: IIpu pewenun | Umeercs wmu- | Ilpogemon- [Iponemon-
- IpaKTHYe- CTaHJAPTHBIX | HUMAaJbHBIH CTPUPOBAHEI CTPUPOBAHEI
CKUMH HaBBI- 3ajady He Mpo- | Habop HaBBI- | Oa30BbIC HaBBIKM  TIpU
KaM{ UCTIOJb- | JIGMOHCTPUPO- | KOB JJISl pellie- | HABBIKM  TIPW | pEUIeHHH He-
30BaHUS Ma- BaHbl 0a30BbIE | HUSL CTaHAApT- | pEIICHUN CTaHJapTHBIX
TEMaTHYECKO- | HABBIKM, HMe- | HBIX 3aJad C | CTaHAApTHBIX | 3a1ad 0e3
To anmapaTta ¥ | JJM MECTO TPY- | HEKOTOPHIMH 3aa4 C HEKO- | OIMUOOK "
WHCTPYMEH- Oble omoOKH HeZ0YeTaMu TOPBIMH HEJIIO- | HEJI0YETOB
TaJbHBIX YeTaMu
CPEJICTB s
00paboTKHw,
aHaJIM3a U CH-
cTeMaTH3aluu
uHpOpMaIIH
10 TeME HC-
CJIeJTOBaHMSL.

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIE MATepPHAJIbI, HE00XO-
AUMbIe J1JIsl OllEeHKU 3HAHW, YMEeHHIi, HABBIKOB M ONbITA AeATEIbHOCTH, Xa-
PAKTEPU3YIOIIUX ITANbI (POPMHUPOBAHUS KOMIIETEHIUI B Mpolecce 0CBOCHUS

OIIOII BO
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Bonpocwet k ycmuomy onpocy (npumeput):

Kakue ypaBHeHMsI Ha3bIBalOT U HepeHInaIbHbIMU?
Yro Ha3bIBaKOT pemenueM JY?

Kaxkue cymectByroT Buabl pemenuid /[Y?

YTo Ha3bIBAKOT MHTETPATBHON KPUBOM?

Yro sBisercs 3agadei Komm?

Nk W=

3aoauu (npumepuy):
1. Haiitu o61ee pemenue (oOumii uuterpai) auddepeHnnaabHoro ypaBHeHUs
Xy +(2-7x)y° =0
2. Haiitu ob1uee pemenue nud@epeHnanibHOro ypaBHEHUS
y2 —2x?
Xy
3. Haiitu yacTHoe perienue n1udpepeHIualbHOro ypaBHEHUs
V' +2xy = 3x2e ™ y(0)=0
4. Haiitu ob1iee perieHue I[;I(bcpepeHuI/Iam,Horo YPaBHEHHS

" — 8 _5

32x+1

5. Haiitu yacTHoe perienue n1udpepeHualbHOro ypaBHEHUS
y'=2y'-8y=0, »(0)=0,)'(0)=5.

6. Haiitu yactHoe pemenue nuddepeHImaibHOro ypaBHEHUS
¥ =5y"+4y=0,1(0)=-2,1(0)=1,"(0)=2, y"(0)=0

Keiic-3a0anun (npumepul):

V=

1. Pemute nuddepenimansHoe ypaBHEHHE IEPBOTO MOPSIIKA:
a) HAUTH OOIIMNIA UHTETPAT;
0) HaliTH YacTHOE pelieHue TudPepeHInaTbHOIO YpaBHEHUS
y
y' = ex+§, y(1) =0

2. Haiitu pemenue y(x) muddepennuansHoro ypasHenus y' = Cos X, YAOBIETBO-
pstoniee ycnoBuio y(0)=2.
3. [IpouHTErpUpOBATH YpaBHEHUE B MOJHBIX TUDPepeHimranax:

(3x2% + 6xy?)dx + (6x% + 4y3)dy =0
3. Haiitu pemenune 3agaun Komm s nuddepeHnunanbHoro ypaBHeHUs

xy' —y — x3 = 0, ynosnersopsitomiee HauaIbHOMY yciI0Buio y=0 mpu x=1.

Tembt 0oknadoe (npumepot):
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1. KBazuauddepenuunanbHble ypaBHEHUS.

2. IpobHo-nuddhepeHnaibHbie YpaBHEHUS.

3. UaTerpo-auddepeHnnaibHple ypaBHEHUS.
4. Inddepennmansabie ypaBHeHus Jlarpanka.
5. Huddepennuanbupie ypaBaenus Kiepo.

6. luddepennmanpaoe ypaBHeHUE PukaTTH.

Tecmut (npumepot):

1. Muddepenumanbuoe ypaBHEHUE ) + yrgx = SBJISICTCSI:

cosx
a) ypaBHEHUEM C Pa3JeisIONUMUCS TE€PEMEHHBIMU;
0) ogHopoaHbIM JIY mepBoro nopsijika;
B) iuHEeWHbIM Y mepBoro nopsijaka;
I') TUHEHHBIM OTHOpOoAHBIM [[Y BTOpOroO mopsika;
€) JIMHEWHBIM HEOTHOPOHBIM Y BTOpOTO Mopsijaka.

_ ! _ !
2. IlogcranoBka y=zx,y =z+zx

a) ypaBHeHue bepuymiu;

0) OJTHOPOJIHOE YPABHEHUE MEPBOTO MOPSI/IKA;

B) OJTHOPOJIHOE YPaBHEHHE BTOPOTO MOpsiAKa; 3
I') ypaBHEHUE C Pa3IeISIIOIIMMHUCS TEPEMEHHBIMHU.

IMO3BOJIACT PCIIUTE. ..

3. 'eomeTpuyecku o01IEMY pelIeHUIO MU PepeHIInaTIBHOIO YpaBHEHUS IEPBOTO
MOpsKa Ha TNIOCKOCTH COOTBETCTBYET. ..

a) eIMHCTBEHHAS JIMHUS,

0) MHOKECTBO MapaUIeIbHbIX JIMHUMH;

B) IUIOLIAAbL (DUTYPHI;

') TOUKA.

4. TIpocTaBUTh COOTBETCTBUE MEXAY AU (epeHInaTbHbBIM YPAaBHEHUEM U €T0 BU-
JOM:

| y'x3 =y-2 a) ypaBHEHHUE C PA3ACIISTIONIMMUCS TIepe-
) MEHHBIMU;
V- Y _ e~ 0) ypaBHeHue bepHymm;
2. X B) ogHOpoaHOE auddhepeHIHaTBHOE YpaB-
, y oy HeHue;
y +tg—== r) nuHeiHoe /Y mepBoro nmopska.
X X
x_ .2
g Y +xy=e'y

12



Bonpocel 1 3axaHust AJ1s1 MPOBeJIeHUs] POMEKYTOYHOI0 KOHTPOJIs (3a-

YeT ¢ OLEeHKOM)

KOMnemeHL!M}Z.' CNnocoOHOCMb K camoopearnuzayuu u CCZMOO6pCZ30€CZHZ/HO

(OK-7).

WXk WD =

p—
S

[—
[—

12.

13.
14.
15.
16.
17.

18.

BO”pOCbl K 3aquemy C ouelmoﬁ:

JuddepeHunanbHble ypaBHEHUS: OCHOBHBIE ITOHSTHSL.

Omnpenenenue nopsaka 1M pepeHnaibHOro ypaBHEHUS

Juddepennnanbable ypaBHEHUS: KIACCUPUKAIUS PEIICHHIA.

Pemenune 3anaun Ko anst auddepeHnanbHbIX ypaBHEHHIN.
['eomeTpuyeckuit cMpIcha pereHnid AudpepeHnanbHbIX YPaBHECHUN.
Huddepennnanbabie ypaBHEHUS IEPBOTO MOPSIKA: OCHOBHBIC TOHSTHSL.
MeTton pemenus npoctedmmx qudpepeHnnanbHbIX YypaBHEHUH.

Merton perieHns ypaBHEHHUN ¢ pa3eleHHbIMU [TIEPEMEHHBIMU.
JuddepeHnnanbHble ypaBHEHUS C Pa3JeAOIIUMUCA EPEMEHHBIMHU: OCHOB-
HBIE IIOHATHSI.

. AnroputM pemeHus auddepeHIuanbHbIX YPaBHEHUN ¢ pa3IestoIUMHUCS Tie-

PCMCHHBIMH.

. Haxoxxnienue yactHoro pereHust auddepeHmaibHoro ypaBHEHuUs ¢ pa3aess-

IOLUMHUCS IEPEMEHHBIMU.

OpHoponsbie TudPepeHnaTbHbIEe YpaBHEHUS 1-r0 NOpsAAKa: OCHOBHBIE MTOHS-
TUS, ONIPENIETICHUE CTENIEHU OAHOPOJHOCTH.

OnpeneneHue 0THOPOJHOCTH 1-0i CTENEHH (PYHKIUU.

[ToxcTanoBKa AJi pELIEHUs] OJHOPOIHOTO YpaBHEHHUA 1-ro mopska.
KoMriiekcHbIe YKciia: OCHOBHBIE TMOHSTHS.

Pemenue anredpanyeckoro ypaBHEHUs ¢ KOMILIEKCHBIMUA KOPHSIMU.

CucreMbl JTUHEHHBIX OJHOPOJIHBIX PAa3HOCTHBIX YPAaBHEHMI: ONpEIECICHUE,
BH/I.

CucreMbl JTUHENHBIX HEOJHOPOJHBIX PA3HOCTHBIX YpaBHEHWI: ONpEIECIICHUE,
BH/I.

Komnemeﬁuuﬂ: CNOCOOHOCMb UCNONIL308AMb OCHOBHbIE MEMOObl eCMeCmEeH-

HOHAYYHBIX OUCYUNIUH 8 NPOPECCUOHATILHOU 0esimeNbHOCU OIS MeopemuieckKo2o
U dKCcnepumeHmabHo2o uccaredosanus (I11IK-17).

Bonpocwul k 3auemy c oyenkoii:

1. Omnopoausie nuddepeHimanbabie ypaBHEHUS 1-T0O TOpsiKa: peiieHrne Me-

TOAOM IIOACTAHOBKH.

2. Jlunetinbie nuddepeHIanbHbIe ypaBHEHUS 1-10 MOpsaKa: perieHne mo/I-

CTaHOBKOW bepHyiu.

3. Jluneiinbie nuddepeHmanbabple ypaBHEHUS 1-r0 MOpsiaKa: pEIeHHe METO-

oM Jlarpanxa.
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VYpaBHenue bepHyiun: penerHre noiCTaHOBKOM.

YpaBHenne bepHyu: pemenue MeToaoM Jlarpanxka.

YacTHble TpOU3BOAHBIE (DYHKIIMH.

Haxosxnenue nosnnoro quddepennuana.

VYpaBHeHuUs B MOJIHBIX AuddepeHuanax: aaropuTM peiieHus.

. IIpunoxxenus o6biIkHOBEHHBIX 1Y mepBoro nopsiika B 3ajjadax MpPaKkTUKH.

10 Knaccuduxkanus MeTooB npuOImkeHHbIX peteHuit JIY nepBoro nopsjika.

11. Iuddepennmanbapie ypaBHEHHS 2-TO TTOPSIKA: OCHOBHBIC TTOHITHS.

12. Tuddepennmanbabie ypaBHEHHS BBICIITUX IMTOPSIKOB: OCHOBHBIC TTOHSTHS.

13.IloacTranoBka asis peuieHus: M QPepeHnanbHbIX YpaBHEHUN BBICIIINX T10-
PAIKOB.

14.Pemenue nuddepeHInanbHbIX YpaBHEHU, TOMYCKAIOMIUX MOHIKEHHE TI0-
psinka, Buma Y = f(x) .

15.Pemenue nuddepeHnanbHbIX ypaBHEHUH, TOMYCKAIOIINX IOHM)KEHHE T10-
psnka, Buna f(x,y",y"") = 0.

16.Pemenue nuddepeHnanbHbIX YpaBHEHU, JOMYCKAIOMUX TOHIKEHNE TTO-
psanka, Buna  f(y,y,y"")=0.

17.0aH0pOoAHBIE THHEHHbIE MU PepeHInaIbHbIE YPAaBHEHUS 2-T0 TOPsAKA:
OCHOBHBIEC TIOHSATHS.

18.0qHOpOoAHBIE TUHEMHBIE U] PepeHInanbHbIe YpaBHEHUS 2-T0 TOPSAKa: Xa-
PaKTEepUCTUYECKOE YPABHEHHE.

19.Bug obmiero pemenus quddepeHunanbable ypaBHEHUS 2-T0 TOpsJIKa Mpu
HaJIMYHUU JBYX JIEWCTBUTENbHBIX KOPHEN XapaKTEPUCTUYECKOIO YPABHEHUSI.

20.Bup obuiero peurenus qudpepeHnnanbable ypaBHEHUS 2-T0 OpsIKa Npu
€IMHCTBEHHOM JIEHCTBUTEIbHOM KOPHE XapaKTEPUCTUUECKOTO YPABHEHHS.

21.Bup obuiero peurenus qudpepeHnnanbable ypaBHEHUS 2-T0 OpsJiKa Npu
HaJIMYMH JBYX KOMIUIEKCHBIX KOPHEN XapaKTEpUCTUUECKOTO YPaBHEHHUS.

22.HeomHnopoanbie TuHElHbIE U] PepeHIMaIbHbIE YPABHEHHSI 2-T0 TMOPSIKA:
OCHOBHBIE TIOHSTHS.

23.Heonnopoanbie nuHelHbIe U] PepeHIabHbIe YPaBHEHHSI 2-T0 MOPSAKA:
perieHne MeToIoM To10opa (HeonpeaeIeHHbIX KO3 GUIIUEHTOB).

24 . HeonnopoaHbie TuHEHHbIE MU PepeHIManbHbIe YpaBHEHUS 2-T0 MOPSIIKA.
Pemenne merogom Jlarpanxa.

25 Tlpunoxenus nudpepeHraibHbIX YPAaBHEHU BTOPOTO MOPSAKA B JUHAMU-
YECKHUX MOJIEIISIX SKOHOMHUKH.

26.CucreMsbl JIMHEWHBIX TU(]PepeHIIMaIbHBIX YPABHEHUN: OCHOBHBIE MMOHSATHU.

27. Knaccudukaiys METOJIOB PEIICHU CUCTEM JTUHEHHBIX AU hepeHurnanbHbIX

YPaBHCHUM.

N I RV

Komnemenyus.: cnocobnocms ucnonv3o6ames coomeemcmayowuil Mamema-
MuYecKuli annapam u UHCMpymMeHmaivbHbvle cCpedcmaa 08 00pabomKu, aHaIU3a u
cucmemamuzayuu ungopmayuu no meme (I1K-18).

Bonpocwl k 3auemy c ouenkoii:
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1. Knaccudukanus MeTo10B NpUOIMKEHHBIX perieHuid JIY BbICIINX MOpsia-
KOB.

2. YCcTOMYMBOCTH JIMHEHHBIX cucTeM [Y: Kputepuu onpeaeacHus.

3. Ilpunoxenus IuHENHBIX cucteM Y B 3a1adyax IpaKkTHKU.

4. Pa3HOCTHBIE YpaBHEHUS: OCHOBHBIE IIOHATHSI.

5. TloHsATHE KOHEUHBIX Pa3HOCTEM.

6. Buj pazHoCTel IepBOro MOPsIKa.

7. Bun pazHOCTEN BTOPOIO MOPSAIAKA.

8. JluHeliHble pa3HOCTHBIE YPABHEHUS IIEPBOrO MOPSIKA.

9. JlnHenHple CTalMOHAPHBIE PA3HOCTHBIE YPABHEHHUSI BTOPOTO MOPSIKA.

10. AnTOpuTM HaXOKIAEHUS OOIIEro pemIeH s IMHEWHOTO Pa3HOCTHOTO OJJHO-
POTHOTO YpaBHEHUS BTOPOTO MOPSIKA C TOCTOSTHHBIMU KO3 PHUIIEHTaMU

11.AnropuT™ HaxoKAEHUS OOIIEro PEIeHUs JIMHEWHOIO PAa3HOCTHOTO HEOI-
HOPOJIHOTO YpaBHEHUs BTOPOTO MOPSJIKA C HOCTOSTHHBIMU KO3 dUIIueHTa-
MHU.

12.CranmoHapHbIE CUCTEMBI JUHEHHBIX PA3HOCTHBIX YPaBHEHUM.

13.Pemienne cucreM pa3HOCTHBIX YPaBHEHUIA.

14.1IpunoxeHns pa3HOCTHBIX YPaBHEHUI B JMHAMUYECKUX MOJEISX SKOHOMH-
KH.

15.1IpunoxeHnst CHCTEM Pa3HOCTHBIX YPABHEHUHN B JUHAMUYECKUX MOJEIAX
HSKOHOMHUKHU.

Hpaxmuuecxue 3a0anus K 3auemy ¢ OMBHKOﬁ:

Haiitu pemenns nudpepeHianbHbIX ypaBHEHUN

KAPTOUKA 1 KAPTOUKA 2
¥ =yetgdx L y(5x+2) - =0

Y43y =28y =0 2 49y =0,

2(0)=2, y(0)=1 »0)=-1.,(0)=0
V'=6y'+9y=54x+18 Sy —6y=12x>—8x—6

KAPTOUKA 3 KAPTOUKA 4
y'(x4 +1)—x3y2 =0 : 2x6y'=4—7y2
yll+12yl:0, 2 yll_2yl_24y:(),
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»0)=1, y'(0)=-3

1" +16y =128

KAPTOUYKA 5
Vigdx=y> —2y+4
Y =2y =15y =0,
»0)=-1.y(0)=1

V' =3y +2y =4x* —4x

KAPTOUYKA 7

ex(ey +2)— ey(ex —3)y’ =0

y'+3y'=28y =0,

»(0)=2.(0)=1

Y'—6y"+9y=54x+18

KAPTOYKA 9

'(6—sinx) = ycosx

y'+17y' =0,
#0)=-2, y(0)=-1

V' +3) +2y =4x> —8x—34

KAPTOUKA 11

16

»0)=2. y(0)=4
y"'=9y=18-36x

KAPTOUKA 6

y1-3x2 +/1-6y% =0
_81y=0.
»(0)=3.(0)=6

V" +10y +34y =108¢ "

KAPTOUKA 8
!/ 2_1
)’(xz -)=y7
X
y'+6y' —16y=0,
»0)=-1.5(0)=0

V'+4y'+29y=104¢""

KAPTOUKA 10

y'!x2+4):9 3

Y
x

V'+4y' =21y =0,
¥(0)=2.y'(0)=-3

y'—4y'+9y=4-16x

KAPTOUKA 12




—

\S]

(\

y'-sin2x-cos3y =cos2y-sin3x

V' +5) 24y =0,
»0)=-1.y(0)=1

Y +y=8x?+18

KAPTOUKA 13

y’(x2y+ 7y)= 4x—xy2

y'+10y' =0,

»0)=2.(0)=-5

y'—y=10x

KAPTOUKA 15

x »

+ =
\/6—y2 NE—
y'+5y' =36y =0,
»0)=-3.(0)=6

V' +16y =120

0

KAPTOUKA 17
2
y'(7x—6)=y +11
y
y”+6yV:0,

17

y(cosx+3)=y_5

sinx
y'=12y"+27y =0,
»0)=0.(0)=2

V" +9y =20e>"

KAPTOUKA 14

y'=2y +4y=0,
10)=0. 7(0)=1

V' +8y + 14y =52

KAPTOUKA 16

4 2-3)(5
Xy =
Y

yn_gy :0’
1(0)=9, y'(0)=0

Y'—6y +10y =153¢""

KAPTOYKA 18

y! 2,
y 2+3x :4y2+9

X

y'+y'=2y=0,




w

2(0)=2, y(0)=-6

V' =2y +5y=10x% +12x—24 |

KAPTOUKA 19

J7=9% + 3/ V8=Tx% =0

y'+3y'=0,

¥(0)=2. y'(0)=6

y'—4y' +4y=16x

KAPTOUKA 21

xy' _y4+1

x+2 y

y’l_syl — O’
»0)=4.(0)=6

3" —8y' +17y =30e>

KAPTOYKA 23
x\y? =3 =pxt+12
y'—=12y"+36y =0,

¥(0)=0. y'(0)=3

V'=3y"+2y=5x+5

KAPTOYKA 25

18

2(0)=2, y(0)=4

3" +6) +9y =180

KAPTOYKA 20

Ay —4— 2
y'=25y=0,
»0)=1.(0)=—4

1" +8)' +16y =8x% —8x+33

KAPTOUKA 22

y'(ex —12): ey

y”_y’_6y:O,
»0)=2.(0)=0

V' +2) 42y =x" +4x+3

KAPTOYKA 24

X’y —6y=y"+9
y'=16y=0,
»(0)=-3. y(0)=2

V' =9y +20y =42¢" %"

KAPTOUKA 26




xexty? +y'(x5y4 +y4)= 0

\S]

y"=9y'+8y =0,

H0)=1, y(0)=-2

3 y"+4y=-56x

KAPTOUKA 27

yetg2x =—y-In'ty

2 y'-8y'+16y =0,

»0)=1. y(0)=0

3 y"+2y' -3y =18x

KAPTOUYKA 29

3.4 3 .3 3.4
Xy +x =y(y —yx)
2 yll_19y!:O’

»0)=0, y'(0)=3

V" 42y +37y =54x> —66x +148

oy 4

x—13

cos3 y2

2 y"=9y'+20y =0, y(0)=-2
, '(0)=1

3" =6y +9y =18x> —78x +130

KAPTOUKA 28

o 2—3)=llno—9yy

2 y' =121y =0,
H0)=—4, (0)=0

V' +6) +10y =37

KAPTOUKA 30
Xy +(3-8x)y® =0
2 Y'+4y'+4y=0,
»(0)=-1, y(0)=5

3 Y'+2y'+4y=-24x

7.4 MeToauveckue MaTepuaJibl, ONpeaesiomue nNpoueaypbl OleHUBa-
HMSI 3HAHUI, YMEHUI U HABBIKOB M ONBITA eSITEJILHOCTH, XapaKTEePHU3YIOIIUX

3Tanbl (OPMUPOBAHUSA KOMIIETEHIMH

Kontponbs ocBoenus aucuuiuivabl «/luddepeHunansible ¥ pa3HOCTHBIE
ypaBHeHUs» mpoBoauTcs B coorBercTBUM ¢ [lm KyoI'AY 2.5.1 «Tekymuii KoH-
TPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUHAS aTTECTALUs O0YUYaIOLUXCS.

Kpumepuu oyenku 3a0auu
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OrneHKka «OTJIMYHO» BBICTABISIETCS B TOM Ciydae, KOTIa OOy4YaroIIUuCs
MPaBUJILHO CAMOCTOSITENBHO perni 3a1auy. [loka3an oTauyHble yMEHUS! U HABBIKU
penieHust npodeccuoHaIbHBIX 3a/1ay B paMKax y4eOHOro MaTepuarna.

OneHka «X0pouI0» BBICTABIISIETCS B TOM Clydyae, Korja oOydaroniuiics pe-
W 33/1a4y, MPU 3TOM OH JIOMYCTHUJI HE3HAUUTEIbHBIE OIIMOKH, UCIpaBICHHBIC
CaMOCTOATENLHO MOCJe KOHCYJbTAllMU ¢ MpenojaBareneM. [lokazan goctaTodHo
XOpOIIINE YMEHUSI U HABBIKU PEIICHUs MPO(ECCHOHANBHBIX 3a/lay B paMKax y4eo-
HOT'O MaTepHala.

OreHKa «yJI0BJIETBOPUTEIBLHOY» BBICTABISETCS B TOM Cilydae, Korma o0y-
YaIOIIMICS pemiI 3aAauy, JOMYCTHII MPU ATOM CYIIECTBEHHbIE OIIMOKU, UCTIPAB-
JICHHbIE B UTOT€ MOJ MPSIMBIM PYKOBOJICTBOM IpernogaBarens. [lokazan MuHU-
MaJlbHbIC YJIOBJICTBOPUTEIIbHBIC YMEHUS W HABBIKM PEIICHUS MPOCTEHIIMX Mpo-
(deccroHaIbHBIX 33/1a4 B paMKax yu4eOHOro MaTepuara.

OueHka «HeyI0BJIETBOPUTEJIbHO» BBICTABISIETCS B TOM Clydyae, Korja
oOy4Jaronuiicss He pemmi 3a7ady. YMEHHUs U HaBBIKU peIIeHUs MpodeccruoHab-
HBIX 337]a4 OTCYTCTBYIOT.

KpuTtepuu ouneHnBaHus BbINOJIHEHUSI KeHC-3aIaHNM:

Keiic-3aganue — npumep, peiieHne KOTOPOro COCTOUT U3 HECKOJIbKUX MTyHK-
TOB, B K&KJIOM M3 KOTOPBIX UCIIOIB3YETCS PE3YJIbTAT MPEABITYILETO.

Pe3ynbTaT BBIMOTHEHUS KeWC-3alaHUsI OIICHUBACTCS C YYETOM CIICTYIOITUX
KPUTEPHUEB:

— MIOJIHOTA NPOPAOOTKU CUTYaALUU;

— TIOJTHOTA BBITTOTHEHUS 3aIaHUS;

— HOBU3HA U HEOPJIWHAPHOCTH MPEACTABICHHOTO MaTepralia U peIIeHU;

— TIEPCTIEKTUBHOCTh M YHUBEPCATLHOCTh PEIICHUI;

— YMEHHE apTyMEHTUPOBAHO 00OCHOBAThH BHIOPAHHBIN BApUAHT PEIICHMUS.

Ecnu pesynbTar BBITIONIHEHHS KEHC-3aJjaHUsI COOTBETCTBYET 0003HAYECHHOMY
KPUTEPUIO CTYACHTY MPUCBAUBACTCS OAWH Oai (3a KaXIapli KpuTepuid mo 1 6an-
y).

OueHka «OTJIHYHO» — TIPU HAOOpE B 5 OaIIIOB.

Ouenka «xopouoy» — npu Habope B 4 6asia.

OueHka «y10BJIEeTBOPUTEIbHO» — TIPU HaOope B 3 Oaa.

OueHka «Hey10BJIETBOPUTEIBLHO» — ITPU HaOope B 2 Oasa.

YCTHBII ONPOC — METOH, KOHTPOJISI 3HAHUH, 3aKIIOYAIOIIANCS B OCYILECTB-
JICHUU B3aUMOJCHCTBUS MEXY MpernojiaBaTeleM U CTYACHTOM IMOCPEICTBOM TIO-
Jy4eHUs OT CTYJIEHTa OTBETOB Ha 3apaHee c(hOpMYJIUPOBAHHBIE BOIPOCHI.

Kpurepuu onenku 3HaHuii NPy NPOBeIeHNH OMpPoOcA.

OneHka «3a4TeHO0» — J1aH MPaBWIbHBIN OTBET, «HE 3a4YTEHO» - JIaH HEempa-
BUJIbHBIN OTBET.

Kpurtepuu onieHky npu npoBeaeHUH TECTHPOBAHUSI:
OrneHKa «OTJMYHO» BBICTABISIETCS MPU YCIOBUU MPABWIHBHOTO OTBETA CTY-
JIeHTa He MeHee 4eM 85 % TeCTOBBIX 3aJaHUM;
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http://dic.academic.ru/dic.nsf/ruwiki/837905

OneHKa «XOPOLIO» BBICTABJISIETCS MPU YCIOBUU MPABUIBHOIO OTBETA CTY-
nenTa He MmeHee ueM 70 % TeCcTOBBIX 3aJaHUi;
OneHka «ya0BJETBOPUTEJIbHO0» BBICTABISACTCS MPU YCIOBUM IMPABUIBLHOIO
OTBeTa CTyjeHTa He MeHee S1 %; .
OneHKa «HeYA0BJIEeTBOPHUTEIbHO» BbHICTABISAETCS MPU YCIOBUH MTPABUILHOIO
OoTBeTa CTyAeHTa MeHee yeM Ha 50 % TeCTOBBIX 3a/IaHUH.

KpuTtepun onieHKku 3HaHMH 00y4aIOIIMXCS IPH BHICTYIJIEHHH € IOKJIAI0M

ITokazaTtenn ['pananus bamier
CooTBeTcTBUE JIOKJIaJa 3asiB- | COOTBETCTBYET MOJTHOCTHIO 2
JIGHHOW TeMe, MeNIM U 3aJadaM | €CTh HECOOTBETCTBHS (OTCTYIUICHHUS ) 1
MIPOEKTA B OCHOBHOM HE COOTBETCTBYET 0
CtpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOeCcTieunBaeT 2
HU3aIus) JOKJIaaa, KoTopas | CTpYKTypHpPOBaHO, HE 00eCTieUnBacT 1
o0OecrieurBaeT IMOHUMAHUE €ro | He CTPYKTYPUPOBaHO, HE 00eCreunBaeT 0
coJiepKaHus

KynpTypa BBICTYyIUIEHUSI — 4Te-
HUE C JIUCTa WIM pacckas, 00-
pAIEHHBIN K ayAUTOPUHN

paccka3 6e3 oOpaInieHust K TeKCTy
pacckas ¢ oOpalieHlueM TEeKCTY
YTEHUE C JINCTA

JloCTyImHOCTh JOKJIaga O colep-
KAHUU TIPOEKTa, €ro IeJX, 3a-
Jladax, MEeToJIax M pe3ylbTaTax

AOCTYIIHO oe3 YTOYHAIOMIUX BOIIPOCOB
AOCTYIIHO C YTOUHAIOMUWMHA BOIIPOCaAMH
HCOOCTYINHO C YTOUHAOIIMMHU BOIIPOCAMU

Lemnecoobpa3HocTs, UHCTPY-
MEHTAJIbHOCTh HaTJIsHOCTH,
YPOBEHB €€ UCTIOJIb30BAHUS

nenecoobpazHa
1€JIeCO00pPa3HOCTh COMHHUTEIIbHA
HE 1erecoodpazHa

CoOmnroneHne BpPEMEHHOTO pe-
rJIaMeHTa jaokiana (He Oonee 7

MUHYT)

co0JI0IEH (HE MPEBBIILIEH)
MpeBbIIeHUE 0€3 3aMeyaHus
IIPEBBIILIEHHUE C 3aMeUaHNEeM

YETKOCTH U MOJTHOTA OTBETOB Ha
JOTIOJTHUTEIbHBIE BOIPOCHI 10
CYLIECTBY JIOKJIaJa

BCC€ OTBECTHI LIéTKI/Ie, ITOJIHBIC
HCEKOTOPLIC OTBETHI HEUYETKHE
BCE OTBETHI HEUETKNE/HEIIOIHEIE

Bianenne cnenuanbHOM TepMU-
HOJIOTHEN N0 TeMe MPOEKTa, UC-
MOJIL30BAHHOU B JIOKJIAAE

BJIaZiceT CBOOOIHO
HHOTI'Ja OBUT HETOYEH, OIIHOANCs
HE BJIaJIeeT

Kynprypa auckyccum — ymenue
MOHATH coOecelHuKa H apry-
MEHTUPOBAHO OTBETUTh HA €ro
BOITPOCHI

OTBETUJI Ha BCE BOIPOCHI
OTBETHJI Ha OOJIBIIIYIO YaCTh BOIIPOCOB
HE OTBETUJ Ha OOBIIYIO YacTh BOIIPOCOB

SO = N[O = DN = N[O = DN =N = DN —= DN

IIkaja oneHKH 3HAHUA 00y4AKOIIMXCH MPH BBICTYIJIEHUH C T0KJIAA0M:
Ornenka «oTau4Ho» — 15-18 6amnos.

Onenka «xopouo» — 13-14 6amos.

OreHka «y/0BJIeTBOPUTEIbHO» — 9-12 Gaos.
OrieHKa «Hey10BJIeTBOPUTEIbHO» — (-8 OayioB.

Kpurtepumu onieHuBaHuUs1 0TBETA HA 3a4eTe C OLEHKOM.
OreHKa «OTJIMYHOY» BBICTABIACTCS 00y4aromeMycs, KOTOpbIi o0agaeT Bce-
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CTOPOHHUMH, CUCTEMAaTU3WPOBAHHBIMHU U TNIyOOKMMHM 3HAHUSAMU MaTepuaia ydeo-
HOI MpOTrpaMMBbl, yMEeT CBOOOHO BBIMIOJHATH 3aJaHusl, MPEyCMOTPEHHBIE yueo-
HOM IPOrpaMMOM, YCBOWJI OCHOBHYIO M O3HAKOMMIICS C JONIOJIHUTEIBHOM JIUTEPA-
TypoH, peKOMEH0BaHHOM y4eOHoM mporpamMmmoit. Kak npaBuio, oleHKa «OTiIny-
HO» BBICTABIIIETCS OOY4YarOMIEMYyCsl YCBOMBIIEMY B3aMMOCBSI3b OCHOBHBIX IOJIO-
YKEHUW U TOHSATHIA AUCIUIUIMHBI B UX 3HAYEHUU ISl TPUOOpEeTaeMoil CrieluaibHO-
CTH, MPOSBUBIIEMY TBOPYECKHE CIOCOOHOCTH B MOHMMAaHHUH, WU3JIOKEHUH U HC-
MOJIb30BaHUU y4e€OHOrO0 MarTepHualia, MPaBHJIbHO OOOCHOBBIBAIOIIEMY MPHUHSITHIC
peleHns, BIaJCOlEeMy Pa3HOCTOPOHHUMHI HABBIKAMMU Y IPUEMAaMHU BBIIOJHEHUS
PaKTUYECKUX pa0OT.

OreHKa «X0poI0» BBICTABISETCS 00ydaroneMycsi, OOHapy>KUBILIEMY MOJIHOE
3HaHHME MaTepHalia y4eOHOW MPOrpaMMbl, YCIIEIIHO BBINOJHSAIOMIEMY MPETyCMOT-
peHHbIe y4eOHOI MpOorpaMMOM 3aJaHusi, YCBOMBIIEMY MaTepual OCHOBHOW JIHTE-
paTypbl, pEKOMEHJJOBaHHOM yueOHON mporpammoil. Kak nmpaBuio, oneHka «xopo-
I10» BBICTABIISIETCS 00YyYarOIIEeMyCsl, TOKa3aBIIEMy CUCTEMAaTU3UPOBAHHbBIN Xapak-
TEp 3HAHUI MO TUCIHUIUIMHE, CIOCOOHOMY K CaMOCTOSITEIbBHOMY IIONOJHEHUIO
3HaHWM B X0Ji¢ JajpHEeHIell yueOHol U MpoeCcCHOHATILHON JesATeIbHOCTH, Mpa-
BUJIBHO IPUMEHSIOLIEMY TEOPETUUYECKUE TI0JIOKEHUS IIPU PEILIECHUU NTPAKTUYECKUX
BOIPOCOB U 3a/iay, BJIAJCIONIEMY HEOOXOAMMBIMU HaBbIKAMU U NpPUEMaMH BbI-
MOJIHEHUS PAKTUYECKUX padoT.

OueHka «yAOBJIETBOPHMTEJIBbHO» BBICTABIAECTCS OOY4YalOIIEMYCs, KOTOPBIU
MOKa3aJl 3HaHUE OCHOBHOT'O MaTepHalia yueOHOM MporpaMMbl B 00bEMe, 10CTAaTOY-
HOM U HE0OXOJMMOM ISl AaJIbHEWIIel yueObl U MPeACTOosIEeld padboThl IO CIEHH-
QIBHOCTU, CIPABUJICA C BBINOJHEHUEM 3aJaHUi, MPETyCMOTPEHHBIX Y4eOHOM
MPOTrpaMMOii, 3HaKOM ¢ OCHOBHOM JIUTEpaTypOi, pEKOMEHI0BaHHON y4eOHOM mpo-
rpammoii. Kak mpaBuiio, OlleHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS 00yYaro-
IEMYCs, JOIYCTUBLIEMY IOTPEIIHOCTH B OTBETAX HA DK3AMEHE WJIM BBIIIOJIHEHUN
HK3aMEHALIMOHHBIX 3a/laHui, HO 00J1aJalolIeMy HEOOXOIUMBIMU 3HAHUAMU TIOJ
PYKOBOACTBOM IIpENOAABATEIN Ul YCTPAHEHUS JTUX IOTPEIIHOCTEMN, Hapyllaro-
HIEMY IOCJIEJIOBATEIbHOCTh B M3JI0KEHUM YYEOHOro Marepuaja M HCIBIThIBAIO-
HIeMY 3aTPYIHEHHs IPU BBINOJIHEHNN MPAKTUYECKUX padoT.

OrneHka «Heyl10BJEeTBOPUTEIBHO» BBICTABIAECTCA OOyyarouemMycs, HE 3Ha-
IOLIEMY OCHOBHOM 4acTH MaTepuaia ydeOHOI mporpaMMel, TOMyCKaloMEeMy IpUH-
LUITMAJbHbIE OIUMOKKA B BBINOJHEHUU NMPETYCMOTPEHHBIX Y4eOHOM Mporpammoil
3aJlaHul, HEYBEPEHHO C OOJBIIMMU 3aTPYJHEHHUSMH BBITOTHSIOMIEMY MpPAKTHYE-
ckue padoThl. Kak mpaBuiio, OlleHKa «HEYA0BJIETBOPUTENBHO» BBICTABIIAETCS 00Y-
YalolEeMycsi, KOTOPbIA HE MOXKET MPOAOHKUTh 00yUEeHUE WM MPUCTYIUTH K JIes-
TEJIBbHOCTH MO CTEMATBHOCTH N0 OKOHYAHWU YHUBEpPCUTETA 0€3 TOTOJHUTEIbHBIX
3HAHUU 10 COOTBETCTBYIOIIEU NUCLIUILINHE.

8 IlepeyeHb OCHOBHOI U IONOJHUTEJIbHOU Y4eOHOM JIUTEPATY-
phbI

OcHoBHasi yueOHasl quTEpaTypa:
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1. Jlutun [1.b. O0bikHOBeHHBIE nudepeHnanbHbIe YpaBHEHUSI U CHCTE-
MBI [DneKTpoHHBIH pecypc]: yduebHoe mocooue/ JlutBun [.b., Menemko C.B.,
Mamae U.1.— DnekTpoH. TeKcToBble AaHHbIe.— CTaBporosb: CTaBpONnoIbCKUn
roCyJlapCTBEHHBIN arpapHbelii yHuBepcuteT, Cepsucmkona, 2017.— 76 c.— Pe-
KUM Jtoctyna: http:// www.iprbookshop.ru/76118.html .— 9bC «IPRbooks»

2. Ilerynuna U. A. luddepennmanbuble U pa3HOCTHBIE YpaBHEHHUS : y4eO.
nocobue / U. A. [lerynuna, H. B. TpetbsikoBa. — Kpacnonap : KyoI'AY, 2018. —
107 c. — Pexxum niocryma:

https://edu.kubsau.ru/file.php/111/Petunina Tretjakova Dif 1 raznostnye u
ravnenija_436602 vl .PDF

3. Kospmwxusix, A. 10. Juddepennuanbupie 1 pa3HOCTHBIE ypaBHEHUS :
yuebHoe mocobue / A. 10. KoBpmwxknbix, O. O. KoBpuxusix. — ExarepunOypr :
VYpanwckuit henepanbubiii yausepeuret, ObC ACB, 2014. — 148 ¢c. — ISBN 978-
5-7996-1341-9. — TekcT : ANEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAs] CUCTEMA
IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/68426.html

JlomoJiHUTeIbHASL yUeOHAasl IuTepaTypa:

1. HertsapeBa O.M. KpaTkuii TeopeTHUeCKU Kypc MO MaTeMaTUKe Jis Oa-
KaJIaBPOB U CHEIHAIUCTOB [ DNEKTPOHHBIN pecypc]: yueoHoe nmocodbue/ O.M. Jler-
TapeBa, [.A. HukoHoBa — DiekTpoH. TekcTOBBIe naHHble. — Ka3anb: Kazanckui
HAIIMOHAJIbHBIA MCCIEN0BATEIBLCKUN TEXHOIOTHYECKU YyHUBEepcuTeT, 2013. — 136
c. — Pexxum nocrtyna: http://www.iprbookshop.ru/61871.html . — 9bC «IPRbooks»

2. I'eBopksH, J. A. MatemaTuka. Maremarnueckuil aHanus : yaueOHOE Moco-
oue / 3. A. T'eBopksan, A. H. ManaxoB. — Mocksa : EBpa3uiickuii OTKpBITBII WH-
ctutyT, 2010. — 344 c. — ISBN 978-5-374-00369-7. — TekcT : 31eKTpOHHBIN //

OnektpoHHo-Oubamoreunass cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/10715.html . — Pexum npoctyma: st aBTOpU3UD.
[Tonp3oBarenen

3.Edbumenxo, JI. JI. luddepenimanbabie U pa3HOCTHBIE YPAaBHEHHUS : y4eO-
Hoe nocobue / JI. JI. Epumenko, O. M. JlorauéBa. — HoBocubupck : HoBocuoup-

CKHMI rOCYyIapCTBEHHBIN YHUBEPCUTET SKOHOMUKHU U ynpasineHus «HUHX», 2017.
— 163 c¢. — ISBN 978-5-7014-0825-6. — TekcT : 3JIeKTPOHHBIN // DIEKTPOHHO-

OnOImoTeUHAS cucTeMa IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/87105.html . — Pexxum nmoctyma: st aBTOpU3UD.
ITonw3oBaTenei

4. Hlepb6axosa 0.B. luddepenuunanbabie ypaBHEHUs [DJIEKTPOHHBINA pe-
cypc]: yuebnoe mocodbue/ IllepbakoBa HO.B.— DnekTpoH. TEKCTOBBIC TaHHBIC.—
CaparoB: Haywnas  knura, 2019.— 159 «c¢— Pexum pocryna:
http://www.iprbookshop.ru/81007.html .— 9BC «IPRbooks»
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http://www.iprbookshop.ru/10715.html
http://www.iprbookshop.ru/87105.html
http://www.iprbookshop.ru/81007.html

9 Ilepeyenn pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIMOH-
Hoii ceTn «AHTEpHET»

[Tepeuenb DbC
Ne HaunmenoBanmue TemaTuka Cceblika
1. | IPRbook VYuuepcanpHas | http://www.iprbookshop.ru/
2. | O6pa3zoBaTeNbHBINA MTOPTAT VYuuepcanpHas | https://edu.kubsau.ru/
Kyol'AY

— PEKOMEHAYEMBbIE UHTEPHET CANTHI:

1. eLIBRARY.RU - nHayuHas snekTpoHHas OuOiroTeKa [DIeKTpOHHBIN pe-
cypc]. — Pexxum noctyna: http://elibrary.ru, cBoOomHBIN. — 3ari. ¢ dKpaHa.

2. «Poccuiickoe oOpazoBanue» — dDenepanbHbIil MOpTan [DIEKTPOHHBIN pe-
cypc]: Pexxum goctyma: http://www.edu.ru

10 MeTognueckne yKazaHus AJs1 00y4aKOIIMXCH M0 OCBOCHUIO
AUCUMIITMHBI

1. Cmonennes B.M., Tyry3 H.C. UnterpanbHoe ncuucieHue GyHKIUNA O/1-
HON TIEPEMEHHOM.[ DIEKTPOHHBIN pecypc]: y4eOHO-METOAMYECKOe ITocoOHme. —
Kpacnonap, HoBauus, 2017. — 80 c. Pexxum nocryna:

https://edu.kubsau.ru/file.php/111/Smolencev_Tuguz_Integralnoe_ischislenie.pdf

11 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH, MCIOJIb3yeMbIX
IPU OCYLIECTBJIEHUH 00pa30BaTeJbHOIO MpoLecca Mo JUCUMILIMHE,
BKJII0Yasl MepeYyeHb NPOrPaMMHOI0 odecreYyeHuss 1 MH(POPMaLMOH-
HBIX CIIPABOYHBIX CHCTEM

WNHupopmalinoHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MPU OCYILECTBICHUN 00pa-
30BaTEIbHOIO Mpoliecca MO JUCIUILUIMHE IMO3BOJISIOT: 00ECNedYuTh B3aUMOACH-
CTBUE MEXJY YYaCTHUKaMHM 0Opa30BaTEIbHOIO MPOLECcca, B TOM YHCIIe CUHXPOH-
HOE U (WJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE NOocpeAcTBOM ceTu "MHTepHer"; Puk-
CUpPOBaTh XOJ 00Pa30BATEIBHOIO IPOLECCa, PE3YJIbTATOB MPOMEKYTOUHOM aTTe-
CTallMy MO JAMCLMIUIMHE U Pe3yJbTaTOB OCBOEHUSI 00pa30BaTEIbHOM MPOTrpaMMBbI;
OpPraHM30BaTh IpoLecc 00pa3oBaHMs IMyTEM BU3yaJIM3allMM U3ydaeMol MH(popMa-
AN TTOCPEACTBOM HCIIOIb30BaHUS MPE3EHTAMOHHBIX TE€XHOJIOTUW; KOHTPOJIUPO-
BaTh PE3yJbTaThl 00YUYEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

11.1 IlepeyeHnb NPOrpaMMHOTI0 O0eceYeHust

Ne | HammeHoBaHMe Kparkoe onucanue
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1 | Windows

OHepaIII/IOHHa}I CHUCTEMA

Office

[TakeT O(pUCHBIX MPUITIOKEHUN

11.2 IlepeyeHb COBPeMEHHBIX MPOPecCHOHAIBHBIX 023 TaHHBIX,

I/IH(l)OpMa]_[I/IOHHBIX CIIPABOYHBIX M MIOUCKOBBLIX CHCTEM

Ne HaumeHoBaHue TemaTnka DJIEKTPOHHBII ajpec
1. | Hayunas 3JIEKTPOHHAs VYHuBepcanbHas https:/elibrary.ru

6ubnuoreka

«eLIBRARY.RU»

11.3 doctyn k cetu UHTEpHET
Hoctyn k cetu HMHTepHET, OOCTYN B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTeNIbHYIO CpeNly YHUBEPCUTETA

12 MaTepuaJIbHO-TEXHHYECKOEe o0ecnedyeHue IJs OO0y4eHus

o JMCIUIIJINHE

[InanupyemMble TOMENIECHUs JJIsl POBEICHUS BCEX BUIOB YUCOHOU AesATEIb-
HOCTH:
Ne | HaumenoBanue yueOHbpix | HammenoBanue nmomemeHuid | Ajpec (MECTOMOIOKEHUE) MO-

/o

MPEIMETOB, KYPCOB, JIHIC-
LUUIUIMH (MOJlyJiel), mpakK-
THUKH, HHBIX BUJIOB yueo-
HOU JIeATEIIbHOCTH,
MIPEeyCMOTPEHHBIX yueo-
HBIM IIJITaHOM 00pa3oBa-
TeIbHOU IPOrPaMMBI

JUTSI TIPOBEJICHUS BCEX BHJIOB
y4eOHOM JeSTEHHOCTH,
MPEAYCMOTPEHHON Y4EOHBIM
IJIAHOM, B TOM YHCIIE TIOMeIIIe-
HUS JJI CAMOCTOSITENIbHOM pa-
OOTHI, C YKa3aHHEM MepPeUHs
OCHOBHOT'O 000pYy/10BaHUS,
y4eOHO-HaTJISTHBIX TOCOOUA

MEIIEHUH JUTsl IPOBEICHHUS BCEX
BHJIOB YU€OHOU JESATEIHHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM
IUTaHOM (B clly4yae peainn3aluu
00pa3oBaTeNbHOI MPOrpaMMbI B
ceTeBoii (hopMe JOMOIHUTETHHO
YKa3bIBa€TCS HAMMEHOBAHHE Op-
raHW3allH, C KOTOPOU 3aKITF0YEH

1 KCIIOJIb3YEMOT'O MPOrpaMM- JIOTOBOP)
HOro o0ecreueHus
1 2 3 4

HNuddepennunanbupie u
Pa3HOCTHBIE YpaBHEHUS

ITomemenue Ne572 MX, noca-
JIo4YHBIX MecT — 30; momaab
— 39,9xB.M; yaeOHas ayauTo-
pust A1 IPOBECHUS 3aHATHI
CEMHUHAPCKOT0 THUIIA, KYPCOBO-
T'O IPOEKTUPOBAHUS (BBITIOJ-
HEHUS KypCOBBIX pador),
TPYMIOBBIX U UHAUBHUIYab-
HBIX KOHCYJIbTAIMH, TEKYIIIETO
KOHTPOJISI U TPOMEKYTOUHOM

350044, KpacHogapckuii kpai,
r. Kpacnonap, yi. um. Kannnn-
Ha, 13
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aTTECTAIlHH.
Criermnanu3upoBaHHas MeOeb
(yuebHas nocka, yueOHast Me-
Oeb).

[Tomemenue Nel100 I'JI, moca-
JouHbeIX MecT — 30; romans
— 33,6kB.M; yueOHas ayuTo-
pus A1 IPOBECHUS 3aHATHIMA
JICKIIMOHHOTO THIIA, 3aHATUN
CEMHHApPCKOro TUIa, KypcoBO-
T'0 MPOEKTUPOBAHUS (BBIIOJ-
HEHHUS KypCOBBIX paboT),
IPYIIIOBBIX U UHIUBUAYaIb-
HBIX KOHCYJIbTAIUH, TEKYIIEro
KOHTPOJI U IPOMEKYTOUYHOU
aTTEeCTallUU.
Crneunanu3upoBaHHas Me-
6enb(ydaeOHas 1ocKa, yueOHas
MeOenb);
TEXHUYECKUE CPEICTBA O0yUe-
HUs1, HA0OPBI IEMOHCTPAIIUOH-
HOTo 000pYyIOBaHUS M YI€OHO-
HaTJISIHBIX ocoOuit (HOYTOVK,
IIPOEKTOP, IKPaH);
MporpaMMHOE 0OecTieyeHue:
Windows, Office.

[Tomemenue Nel8 I'l, moca-
JOYHBEIX MecT — 60; TTomanb
— 68,7xB.M; yueOHas ayIuTo-
pusi A1 IPOBEJCHUS 3aHATHIMA

JICKITUOHHOTO THIIA, 3aHSITHUH
CEeMHUHApPCKOIo THIIA, KypCOBO-

T'O TIPOEKTHPOBAHUS (BBITIOJ-

HEHMsI KypCOBBIX padoT),

TPYNIOBBIX U WHIAUBHTYaTb-
HBIX KOHCYJIbTALUH, TEKYILEro
KOHTPOJI U TPOMEKYTOUHON

aTTeCTalHH.
Creunanu3upoBaHHas Me-
Oenb(yuebHas 1ocKa, yueOHas
Me0enb);

TEXHHUYECKUE CPEJCTBA 00yUe-
HUS, HA0OOPHI IEMOHCTPAIMOH-
HOTro 000pyOBaHUS U Y4eOHO-
HaIJISITHBIX TTOCOOuH (HOYTOYK,

MIPOEKTOP, IKPaH);

MporpaMMHOe 0OecTieyeHue:
Windows, Office.
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Huddepenunansusie u | [Tomemenue Noe206 OK, moca- | 350044, Kpacnomapckuii kpaif,
r. Kpacnonap, yi. um. Kanunun-

Pa3HOCTHBIC YPABHCHUA | noyHpIx MecT — 20; IUIomanb
Ha, 13

— 41xB.M; HIOMEIIECHUE JIJIS
CaMOCTOSITENTbHOU PaOOTHI.
TexHuueckue cpeacTBa o0yde-
HUs (KOMIBIOTED MEPCOHANb-
HBbI — 9 mT.);
noctym k cetu «MHTepHeT;

JOCTYT B 3JICKTPOHHYIO HH-
(dhopmarmoHHo-
00pa3oBaTeNbHYIO CpPey YHH-
BEPCHUTETA;

CTeUATM3UPOBAHHAS MEOEITh
(yueOHast mebens).

[TporpammMHoe obOecrieucHue:
Windows, Office, cieruanu-
3UPOBaHHOE JINIICH3UOHHOE U
CBOOOJTHO PacIpoCTpaHsIeMOe
porpaMMHOe oOecrieueHme,
MPeAYyCMOTPEHHOE B paboueii
mporpamme
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