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1 OO0uume mojoxKeHus

PaGouas nmporpamMma AMCHMILTUHBI «AHAIU3 MPOILIECCOB B TEXHUUYECKUX CHUCTEMAax)» CO-
CTaBJieHa B COOTBETCTBHHU C TPEOOBaHUSAMH (heepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeIbHO-
ro craHjapra, yTBEpKICHHOTO MpHkazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oeneparn Ne 144 ot 28.02.2018, u ocHOBHOU TpodeccnoHabHOM 00pa3oBaTeNbHON MPO-
rpaMMbl TIOATOTOBKHU «DJeKTpocHaOx)eHue» 1o HanpasieHuro 13.03.02 DnexTposHepreTuka u
AJIEKTPOTEXHUKA.

[IpakTuueckasi MOATOTOBKA pealu3yeTcs Ha OCHOBE MPO(eccHOHANbHOTO CTaHAapTa
20.032 «PaboTHHK MO OOCTYKUBAaHUIO OOOPYIOBAHUS IMOACTAHIIUN DICKTPUUYECKUX CETEH».
O6o06mmenHas tpynoBas Gpynkuus: . MHXeHEepHO-TEXHUYECKOE COMPOBOXKIACHHUE AEATEILHOCTU
M0 TEXHUYECKOMY 0OCTY>KMBAHUIO U PEMOHTY 000PYAOBaHHUS MTOICTAHITUH.

3anaun ®opmupoBaHre HaBBIKOB pabOTHI ¢ MPOrpaMMHO-aNapaTHBIMA KOMILIEKCa-
ANCHHIIINHEI MM pacyeTa M aHalli3a MPOIIECCOB B DJIEKTPOIHEPTETUKE.

OcHoBHbIE OCHOBBI QJITOPUTMOB U ITPOrPAMMHUPOBAHHUE.

pasnensl / TeMbl | YycaeHHbIe METOIBI TS pelieHus 3a1ad 3CKTPOIHEPICTUKU.

JUCLUILIMHBI

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

HpOHGCC HU3Y4YCHUA OUCHUIIIMHBI «AHanus IMpOHECCOB B TCXHUYCCKUX CUCTECMAx)» Ha-
mpaBiieH Ha opMUpoBaHue clefyromux komnereHmil B coorerctBuu ¢ ®I'OC BO u ocHOB-
HOI 0Opa3oBarTenbHOI MporpamMmon (Tabnumna 1):

Tabnuna 1 — KoMnereHIy 1 MHANKATOPBI UX TOCTHKEHUS

Ko 1 HaumeHoBanue Nuaukatopel JOCTUKEHUS
KOMIIETEHIIUH

[Inanupyemsblie pe3ysbTaThl
00y4YeHHs IO JUCLUIUINHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben OIIK-2.1 3HaTe OCHOBBI MpoO- | 3HATH TUIIOBBIE AITOPUTMBI, OC-

pa3pabaThIBaTh ajro-
PUTMBI U KOMIIBIO-
TEpHbIE MPOTPAMMBI,
MMPUTOJHBIC IJIA
MPAKTUYECKOTO MPH-
MEHEHHUS

TPaMMHPOBAHHSI M aJTOPUTMH3A-
MU TPUKIATHBIX 33124

OIIK-2.2 VYwmeer pa3pabarbiBaTh
nporpaMMHOe OOecledeHue Mpu
pa3paboTKe AICKHU3HBIX, TEXHUYE-
CKHX M pab04YMX MPOEKTOB
OIIK-2.3 Bmageer HaBRIKaMHU all-
TOPUTMH3AIUU U 00pabOTKH JaH-
HBIX MPU PEIICHUN TEXHOJIOTHYe-
CKHX 3aJ1a4

HOBBI TPOrpaMMHPOBAHUA.

YMeTh ocymecTBiIATh (popma-
JU3ALMI0 U aITOPUTMHU3ALUIO.

Brnaners COBpeMEHHBIMH METO-
JlaMU M CpeICcTBaMu JUIsl paspa-
OOTKHM aJITOPUTMOB U MPOTPAMM.

OIIK-4 Crnocoben
HCIIOJI30BaTh METO-
IIBI aHAIIN3a U MOJIE-
JTUPOBAHUS DIICKTPH-
YeCKUX LIEMEN U DIIEK-
TpI/I‘I€CKI/IX MalllnH

OIIK-4.1 3Haer OCHOBHBIE METO-
bl aHauu3a U MOJEIUPOBAHUSA
ANEKTPUYECKUX LIETIEH U dIEKTPHU-
YECKUX MalIuH

OIIK-4.2 VYMeeT HCIOJIB30BaTh
METO/Ibl aHAJIN3a, MOJICTTUPOBAHUS
M pacyeTa 3JIEKTPUUECKUX Ienein
1 DJICKTPUYECKUX MAIIHH

3HAThL YHCIECHHEBIE METOAbI HE-
00XO0IMMBIC 7Sl aHAIHM3a U MO-
JIETTUPOBAHMS  DJIEKTPUICCKUX
Herned M AJIEKTPUUYECKUX Ma-
HIINH.

YMerb a Takke MPUMEHSTh
YUCJICEHHBIE METOJAbI B XOHIE
aHaJln3a, MOZACIIMPOBAHUSA u
pacyera JJIEKTPUYECKUX Lenei
1 DJICKTPUYCCKUX MAlIWUH.




OIIK-4.3 Bmameer HaBrIkaMH | BiageTh HaBBIKAMHU JIOTHUYECKO-
aHaJIM3a U MOJICTTMPOBAHUS JJIEK- | TO MBIIUICHHUS, O000IIeHUsS U
TPUYECKUX IIENEH W DJICKTpPUYE- | aHAJIM3a MOJTYYECHHBIX pe3y/IbTa-
CKHX MalllhnH TOB.

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JlucuurinHa «AHaJli3 MPOLECCOB B TEXHUYECKUX CHCTEMax» M3ydaeTcs Ha 2 Kypce B
4 cemectpe.

JlucruruinHa BXOIUT B cocTaB Ooka 1 «JlucuummuHbl (MOIyIH)» U OTHOCUTCS K 0a30-
BOMW YacCTH.

Jucruruinaa HayuHAeT GOpMUPOBATh HEOOXOAUMBIC 3HAHUS, YMEHUS, HABBIKH, SIBIISCT-
Csl IEpBOIl B OCBOCHUH KOMIIETEHITHH.

3HaHUsI, YMEHHUS U HaBBIKH, CHOPMUPOBAHHBIC MPH M3YYCHUU TUCUUIUIUHBI «AHAINU3
MPOLIECCOB B TEXHUUYECKHX CHCTEMax», OyIyT BOCTpeOOBaHBI MPU HU3YyUYEHUHU IMOCIEAYIOIIHNX
JUCHUIINH: «PexXuMbl paboThl CUCTEM 3JIEKTpPOCHAOXeHus», «MojenupoBaHue MpPOLECCOB B
CUCTEeMaXx 3JIeKTpOoCcHaOkeHus», «PereitHas 3ammTa 1 aBTOMaTHKa CUCTEM AJIEKTPOCHAOKESHHUSI,
«YueOHas npakTukKa (0O3HAKOMUTEIbHAS MPAKTUKA)».

JucruminHa «AHanu3 MpoIEecCOB B TEXHUYECKUX CHCTEMax)» YaCTUYHO pPeallu3yeTcs B
dopme nmpakTUYeCKON MOATroTOBKU. IIpakTuyeckas moAroToBKa OpraHu3yercs IMyTEM BbIINOJI-
HEHHS 1a00paTOPHBIX padoT.

JuciumnHa «AHaln3 IpoLEecCOB B TEXHUYECKUX CHUCTEMax» B paMKax BOCHUTATENb-
HOI paboThl HampaBieHa Ha (GOPMHUPOBAHHE y OOYUYAIOIIUXCS YMEHHUS apryMeHTUPOBATh, Ca-
MOCTOSITEIbHO MBICIIHTD, Pa3BUBAET TBOPUYECTBO, MPO(PECCHOHAIBLHBIC YMEHHSL.

4  O0beM TMCUHUNIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHUIAX € YKA3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy
00yyarImuxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBiseT 6 3.e., 216 aka. Jac.
Pacnpenencnre o0beMa JUCIUILTUHBI (MOJIYJIS) 10 BUIaM YY€OHBIX 3aHATHH MPE/ICTaB-

JIEHO B Tadimme 2.

Tabauna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHH

Bcero akapemu-

0O0neM TUCHUILINHBI
YeCKHX 4aCOB

Oo6mas TPYAOEMKOCTb T CHUIIINHBI 216
KonTakTHas aynuTopHas padora o0y4aommxcs ¢ npenogasaresieM (1o 14
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uncne:

3QHAITHSA JIEKIIHOHHOI0 THNA (JICKI[UU ¥ UHbIE YUeOHbIC 3aHATUS, TIPEIY-
CMaTpHUBAIOIINE MPEUMYIICCTBEHHYIO TIepeIady yueOHOW HHpOpMAIIHH T1e- 6
JATOTMYECKUMU PAOOTHUKAMH )

3aHATHUS CEMUHAPCKOT0 THIA (CEMUHAPHI, TPAKTUYECKHUE 3aHATHUS, TTPaK- 8

TUKYMBI, JTA0OpaTOpHBIE PabOTHI, KOJJIOKBUYMBI 1 HHBIE aHAJIOTUYHBIE 3a-
HATHS)
B TOM 4HcClIe B (hOpMe MPAKTUIECKON OITOTOBKU 4

CamocrosiTesibHAsi padoTa 00y4arOIIMXCH U KOHTAKTHAasi padoTa, BKITIO-
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Bcero akagemu-

O0beM TUCHUTIIINHBI
YeCKUX 4aCO0B

Yarolas rpynioBble KOHCYJIbTAIMK, HHIWBUAYAIBHYIO paboTy 00y4aro- 193
HIUXCS C TIPEIOIaBaTeIsIMH (B TOM YUCIIC WHINBUAYATbHBIC KOHCYJIBTAIINHN);
B3aUMO/ICHCTBHE B 3JICKTPOHHOH HH(OPMAIIMOHHO-00pa30BaTeIbHOMN cpejie
By3a

[TpomexyTouHas aTTecTalus 00y4aImuxcs — JK3aMeH 9

5 Copepxanue JMCUMIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE 110 TeMaM
(pazgenam) ¢ ykazaHueM OTBEJICHHOI0 HAa HUX KOJMYeCTBAa aKaJeMUYeCKHX
4acoB U BUJ0B y4eOHO#H padoThI

Tabmuna 3 — CTpyKTypa u coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bupl yaeOHOM pabOThI, BKIIFOYAsT CAMOCTOSI-
TEJIbHYIO0 Pab0Ty 00YJaIONINXCS M TPYA0EM-
KOCTb (B yacax)

KonrakTtHas padora
HanmMeHoBaHuUe pa3enioB, TEM U COJCPKAHUE IperoiaBaTelisi ¢ 00yJaroIMMHUCS
MaTepuaia Jlekiuu | Cemunap- | JlaGopa-
CKHE TOPHBIC CPC
(mpaktu- | 3aHATHS
YECKHE
3aHSITHSL)

Pasznen 1 OCHOBBI 2JTrOPUTMOB U IPOrpaM-
MHPOBaHHe NPH PeLICHUH 32/1a4 B 00J1aCTH
3JIEKTPOIHEPreTHKH

Tema 1.1 Dransl peienusd 3aaad Ha OBM, Bu-
JIbI CBOMCTBA M CTIOCOOBI MPEACTABICHUS aJIr0- 1 - - 40
pUTMOB

Tema 1.2 [IporpammupoBaHue pa3BeTBIISIO- 5
HIMXCS U UKJINYECKUX aJITOPUTMOB

Pa3nes 2 YUncjieHHbIe MeTOABI A/l peLIeHUs
3a/1a4 3JIEKTPOIHEPreTHKH

Tema 2.1 YucneHHble METOABI PELICHUS YpaB-
HEHUI U CUCTEM IPU MOJEINPOBAHUH IIEKTPU-
YEeCKHUX LIENeN B YCTAHOBUBILIEMCSI PEKUME pa-
00ThI

Tema 2.2 Yucnenusie MeTo61 uddepeHImpo-
BaHUsS U MHTETPUPOBAHUS (PYHKIIHA, pelIeHue
mudhepeHIaTbHBIX YPaBHEHUH MPU UCCIIE0- 5 2
BaHWH TEPEXOIHBIX MPOIECCOB B JICKTPHYE-
CKHX IETISIX U JUHAMHUYECKUX PEKUMOB PabOTHI
ANEKTPUUECKUX MAIlIUH

2* 60

UToro
10 JUCHUILIHMHE

6 4 4 193

* peasin3yeTtcs B opMe MPaKTHIECKOM MOATOTOBKH

6 BHeayauTopHasi caMOCTOSITEIbHAsI PA60TAa 00YyYAKIIUXCH MO TUCHUTLINHE
(Moxysi0)

[Ipn mnnaHUPOBAHWHM CAMOCTOSTENHLHONH pabOThI CTYAEHTY PEKOMEHAYETCS PYKOBO-
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JICTBOBATHCS CIACAYIOIIMM paclpeeIeHUEM YacoB Ha CAMOCTOSITENIbHYIO paboTy (Tabnuna 4):

Tabnuua 4 — PekoMeH1yeMoe pacupe/ieliCHHe YaCOB Ha CAMOCTOSITEIILHYIO paboTy

KoMIOHEHTHI cAMOCTOSATEIbHOI PaGoThI KosmnyecTBo yacoB
W3ydeHne TCOPETHUECKUX PA3/IEIOB AUCIUILINHBI 100
[ToArOTOBKA K 3aHATHAM CEMHUHAPCKOTO TUIIA 40
ITogroroska u opopmieHue PI'P, PI'P 53
193

7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIsl U
MPOMEKYTOYHOM aTTeCTAMU O0YUAOIIMXCS 10 AUCHUIINHE (MOYJII0)

@OHJI OLEHOYHBIX CPEACTB ISl IPOBEIEHUS TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH H
IPOMEKYTOUYHOH aTTecTauuu npeacrtasieH B [Ipunoxenun 1.

ITonHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUN MJIM MHBIX MaTE€pPHUAJIOB, HEOOXOJUMBIX IS
OIICHWBAHUSA PE3yJIbTATOB OOYYEHHUs MO JUCHHMILIUHE (MOIYJIO0), MPaKTUKE XpAaHUTCS Ha Ka-
benpe-pa3paboryrke B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITIHHbBI
(Moay.in)

8.1 OcHoBHasi JuTepaTypa

1) Typuak, JI.W. OcHoBbl uncnenusix Meroqos / JL.WU. Typuak, I1.B. ITnotHukoB. — M.:
®u3matiur, 2005. — 301 c.

2) IllaranoB, A.®. MopaenupoBaHue B JJIEKTPOIHEPIeTUKE [DIEKTPOHHBIN pecypc]:
yueOHnoe nocoobue / A.®. lllaranos, M.H. Bopornukos, M.A. Macrenanenko u ap. — CraBpo-
nonb: AI'PYC, 2014. — 140 c. // ZNANIUM.COM : a1ekTpoHHO-OMOIMOTeUHas cucrema. — Pe-
KuM joctyna: http://www.znanium.com/catalog.php?, orpanuueHHsbIi. — 3ari. ¢ SKpaHa.

3) Tpomuna, I'.B. Pemienue 3amad BBIUMCIUTENHFHON MAaTeMAaTUKH C WCIOJIB30BaHUEM
s3bIKa MporpaMMmupoBanus nakera MathCad [Dnextponnsiii pecypc] / Tpommna I'.B. - HoBo-
cu6.: HI'TY, 2009. - 86 c. // ZNANIUM.COM : >1eKTpoHHO-OnbInoTeuHas cucreMa. — Pexxum
noctyma: http://www.znantum.com/catalog.php?, orpannueHHbIN. — 3aril. ¢ IKpaHa.

8.2 JlonmoJHUTE/bHAs JIUTEPATYpa

1) Kongaes, B.JI. UncneHHble METOABI U MPOrpaMMHUpPOBaHKE [DIEKTPOHHBIN pecypc] :
VYuebnoe nocodue / B.JI. Konnaes; [lox pen. INarapunoit JI.I'. - M.: U]l ®OPYM, HUI] NH-
OPA-M, 2016. - 336 c. // ZNANIUM.COM : 31eKTpoHHO-OMOIMOTEUHas: cucreMa. — Pexum
noctyma: http://www.znantum.com/catalog.php?, orpannueHHbIN. — 3ariI. ¢ IKpaHa.

2) Cumaxkos, .M. MonenupoBaHnue 3JeKTPOMEXaHUYECKHX MPOLECCOB [DIEKTPOHHBIN
pecypc] : yae6.mocobue / I''M. Cumaxos, FO.I1. ®umtomos / HoBocub. roc. arpap. yH-T. UHXke-
Hep. uH-T. — HoBocubupck: 3omoroii konoc, 2014. — 131 c¢. // ZNANIUM.COM : 31eKTpOHHO-
6ubnuoreynas cuctema. — Pexum nocryna: http://www.znanium.com/catalog.php?, orpannyesn-
HBIN. — 3arJ. ¢ KpaHa.

3) Pamukos, B.W. Yucnennsie MeTonbl. KoMIBIOTEpHBIN MPaKTUKYM [DJIEKTPOHHBIN pe-
cypc]: YuebHo-metoauueckoe nocooue / B.M. Pamukos. - M.:HUAY "MUDUN", 2010. - 132 c. //
ZNANIUM.COM : AIIEKTPOHHO-OMOIMOTETHAS cHUCTEMA. —  Pexum  gocryna:
http://www.znanium.com/catalog.php?, orpannueHHbIi. — 3ari. ¢ 3KpaHa.

8.3 MeToanuyecKue YKazaHud QJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1) Pemenune cucteM nuHeHHBIX ypaBHeHMi: Metonnueckue ykazanus / Coct. B.I1. Po-
MaHIOK. - Komcomonbck-Ha-Amype: KoMcomonbckuii-na-AMype roc. TexH. yH-T, 2003. - 14 c.
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2) Pemenune HenuHelHbIX ypaBHeHH: Metoanyeckue ykazanus / Coct. B.I1. Pomaniok. -
Komcomonbck-Ha-Amype: TOYBIIO “KHAI'TY?”, 2009. - 15 c.

3) Anmpokcumanus ¢pyHkuuid: Meroauueckue ykazanusi / Cocrt. B.I1. Pomaniok. - Kom-
coMobCcKk-Ha-AMype: Komcomoinbckuii-na-Amype roc. Texs. yH-T, 2004. - 12 c.

4) Yucnennoe nud¢depeHupoBaHe U HWHTErpupoBaHue: Meroandyeckue ykazaHus /
Cocrt. B.II1. Pomantok. - Komcomosbck-Ha-Amype: KoMcomonbckuit-Ha-AMype Toc. TeXH. YH-T,
2003. - 18 c.

5) UucneHnHble METO/IbI pelieHnss OOBIKHOBEHHBIX MU (depeHIaIbHbIX YpaBHeHH: Me-
tonuueckue ykazanus / Coct. B.II. Pomantok. - Komcomonbck-Ha-Amype: [OYBIIO «KHAT -
TVY», 2006. - 15 c.

8.4 CoBpemenHbIe IpodeccHOHATBbHBIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE
CIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble MPHU 0CYIIeCTBIEHUN 00Pa30BaTeIbHOIO
npoiuecca no ANCHUIINHE

1) DnexTponHO-O0ubMMoTeuHas cucrema ZNANIUM.COM - http://www.znanium.com

2) DnekTpoHHO-O0nbaroTeyHas cuctema IPRbooks - http://www.iprbookshop.ru

3) UndopmarimonHo-crnpaBouHas cuctema « KOHCYIbTaHT TUTIOCY.

8.5 Ilepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH
«HTEpHEeT», HeOOXOAMMBbIX /115 OCBOEHHS JUCIUTIIMHBI (MOTYJIs1)
1) DnexkTpoHHbBIC HHPOPMAIIMOHHBIC PECYpPChI H31aTeIbcTBA Springer SpringerJournals
https://link.springer.com.
2) EnunHoe okHO J1ocTyma K 00pa3oBaTe/ibHBIM pecypcam // DeKTpoHHbIi pecypc [Pe-
UM JIocTyma: cBoboaubIi] http://window.edu.ru.
3) DneKTpOHHBIN MopTaj Hay4HoU JuTeparypsl http://www.elibrary.ru.

8.6 JIunmeH3MoOHHOE U CBOOOTHO PACIPOCTPAHsIEMOE MPOrPaMMHOe oDecreYeHue,
HCIOJIb3yeMoe IPH OCYIEeCTBJIEHHH 00Pa30BaTeILHOTO MpoLecca

no JTMCHMIIJIMHE

Tabmuna 5 — [lepeueHb UCHOIB3yeMOro MPOrpaMMHOI0 00eceyeHus

Haumenosanue 110 PeKBU3UTHI / YCIIOBHSI MCTIOJIb30BAHUS
Microsoft Imagine Premium JluniensnonHsbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CB00OIHAS JINIIEH3HS, YCIOBUS MCIIOIB30BAHMS 10 CCHIIKE:

https://www.openoffice.org/license.html
Mathcad Education JTorosop Ne 106-AD120 ot 27.11.2012 akageMudeckas,
rpymmnoBasi, 6eCCPOYHOE UCIIOIBb30BAHNE

9 OpranmaunOHHo-nenarornqecxne yciaoBusi

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCa perJaMeHTUpyeTcss y4eOHbIM IJIAHOM M pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[is Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUI Yac YCTaHABIMBAETCS MPOJIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoeW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOpuHM O0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U NMPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIOMEr0 00yYeHHs, KOTOPBIA 0CBOOOXK/1aeT 0o0yJarorie-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIi mporece Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOIH30BAHUM TPAIH-
[IMOHHBIX, THHOBAITMOHHBIX M MH(POPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauiioH-
HbIe 00pa30BaTeNbHBIC TEXHOJIOTUU MPEICTABICHBI JEKIUSIMHA U CEMUHAPCKUMHU (TIPAKTHYECKH-
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https://www.openoffice.org/license.html

MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTelIbHBIE TEXHOJIOTHU HUCIIONIB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM MpoBeaeHus 3auaTtuil. MHpopmanmoHHbie
00pa3oBaTeyibHbIE TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTHUBH3ALUU CAMOCTOSITEIHHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JlekmOHHBII Kypc MpennoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii nexiuu gekTop 00s3aH MpeayNpenuTh CTYICHTOB, IPUMEHUTEIFHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKunMOHHBIN Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(GOPMALMH U 00eCIeYnBaTh
Oosiee TIIyOOKOE MOHMMaHKHE YU4eOHBIX BOIPOCOB MPH 3HAYMTEIBHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHATHSA CEMHHAPCKOI0 THIA

CeMuHapcKue 3aHATHUS MPEACTABISAIOT co00i AeTaan3auio JEKIMOHHOTO TEOPETHIECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEIJICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC PA3/EIIbI.

OcHoBHOH (OpMOI1 MPOBENIEHUSI CEMUHAPOB SBJISIETCS 00CykIeHne Hanbosee mpodiiem-
HBIX U CJIOKHBIX BOIIPOCOB IO OTAEJIBHBIM TEMaM, a TaKkKe pa30op MPUMEPOB U CUTYyalUil B ay-
JTUTOPHBIX YCIOBUAX. B 00s3aHHOCTH mpernoiaBaTensi BXOAAT: OKa3aHHe METOJAMYECKOM MTOMOIIH
Y KOHCYJIbTUPOBAHHE CTYIECHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTUBHOCTb Ha CEMUHAPCKUX 3aHIATHUSIX OLEHUBAETCS M0 CIEAYIOLIUM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIPEJIaracMble PErogaBaTeseM;

* y4aCTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NMPOEKTHBIX U MHBIX 3ajaHUi;

* ACCUCTHPOBAHME NPENOIABATENIO B IPOBENCHNHN 3aHATUH.

OTBeT noJKeH ObITh apTYMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBUIKM Ha UICTOYHUKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKIECHUMN.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAMT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTosiTeibHAsI padoTa 00y4YAIOIMXCSl 0 TUCHUTITIHHE (MOYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAHUN, YMEHUN 0€3 HEemOCpPEeACTBEHHOIO y4yacTHs Mpernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBiIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3y/bTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosITETLHON pabOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NMTPAKTUYECKHUX
YMEHUU CTYJIEHTOB;

- yriayOJieHre U paclIMpeHue TEOPETUYECKUX 3HAHUIA;

- (hopMUpOBaHME YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIEHUATIBHYIO JTUTEPATYPY;

* pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAUBUIYAIbHO MM IPYNIAaMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKH.



TexHONOrHsI OpraHU3aIMi CAMOCTOSTENILHON PaboThl CTYACHTOB BKJIIOYAET MUCIIOIB30BA-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAaOOTHI CTYJACHTOB MOXET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CryneHTsl JOKHBI MOAXOIUTHh K CaMOCTOSITENILHOM padoTe KaKk K HaWBa)KHEUILIEMY
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJICIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS MIpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMIIIIMHBI

ITpy m3yyeHMM AUCLUIUIMHBI OOYYarOIMMCS LEJIECOO0Pa3HO BBIIOIHATH CIEIYIOLIHE
PEKOMEHJAlUU:

1. U3yuenue yueOHOM QUCLUIUIMHBI JJOJDKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-inbo paszena no y4eOHUKY WM KOHCIEKTHBIM MaTepuaniam
PEKOMEHIYETCs 110 IaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENEICHUS, IOHITHS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEAYET YAEIUTh BBIIOJIHEHUIO OTYETOB 110 NPAKTUYECKUM 3aHATH-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, M3yYaeMBIX CaMOCTOSITENIBHO, 3a/1a€TCsl Ha JIEKLIMSX IIPEIo-
naBatesieM. MM e aroTcs UCTOYHMKY (B EPBYIO OY€pE/lb BHOBb M3JJaHHBIE B IEPUOJIUUYECKON
HaY4HOM JuTeparype) Juist 6ojee AeTalbHOTO IOHUMaHUs BOIIPOCOB, O3BYYEHHBIX HA JIEKIHH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

* IPOCMATPUBATh OCHOBHBIE ONpE/IENeHUs U (PaKThI;

* IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKUMOHHOM 3aHATHM MaTEpHA U JOIOJHUTH
€ro C Y4eTOM PEKOMEH0BAHHOM 110 JAHHON TEME JIUTEPaTyphl;

* A3yYUTh PEKOMEHIOBAHHYIO JINTEPATYypPy, COCTABIIATh TE3UCHI, aHHOTAIMY U KOHCIIEKTHI
Haun0oJiee BaKHBIX MOMEHTOB;

* CaMOCTOSITEJIBHO BBIITOJIHATH 33JIaHUs, aHAJIOTUYHBIE NTPEJIaracéMbIM Ha 3aHATHUSAX;

* UCTIOJIb30BaTh JUJIsl CAMOITPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEJCTB.

MeTtoauyeckue ykazaHusi IpU padoTe HA/l KOHCIIEKTOM JIeKIHHU

B xoJie JIGKIIMOHHBIX 3aHATUI HEOOXOIUMO BECTH KOHCIICKTUpOBaHHE yueOHOro matepuaia. O0-
palath BHUMaHUE Ha KaTeropuu, (OpMYJTUPOBKH, PACKPHIBAIOIINE COJCPKAHUE T€X WM UHBIX SBJICHUN
" IpOLECCOB, HAYYHBIC BbBIBOABI U IMMPAKTUYCCKUC PCKOMCHAAINH, ITOJIOKUTEIILHBIN OITBIT B OpaTOPCKOM
HCKYCCTBEC. JKenarelbHO OCTaBUTH B pa6oq1/1x KOHCIICKTaXx I10JId, Ha KOTOPBIX ACIATh MMOMETKH U3 PCKO-
MeHI[OBaHHOﬁ JIMTEPATyphbl, JOMOJHAIOIINC MaTCpuall HpOCHymaHHOﬁ JICKOMHU, a TAKKE IMOJYCPKHBAIO-
e OCO6y1-O BAXXHOCTB T€X WM MHBIX TCOPCTUUCCKUX TTOJIO’KCHHH. 3aHaBaTL npenoaaBaTeii0 YyTO4YHA0-
Ire€ BOIPOCHI C LCJIBIO YSACHCHUSA TCOPECTUICCKUX HOJ'IO)KGHI/If/'I, pa3pCUICHUA CIIOPHBIX CI/ITyaLII/Iﬁ uT.AO.

Metoauyeckue yKa3aHus 110 CaMOCTOSATEJbHOM padoTe HaJ U3y4aeMbIM MaTepHAJIOM
U NPU NOATO0TOBKE K MPAKTHYECKUM 3aHATHAM

Haumnate Hamo ¢ M3ydeHus: peKOMEHIOBaHHOW JuTeparypbl. HeoOX0qumMo MOMHHUTE, YTO HA JIeK-
87051 OOBIYHO paccMaTpuBaCTCA HC BEChb MAaTCpHaJl, a TOJIBKO €TI0 4acCThb. OcTajnpHas ero 4acTh BOCIIOJIHS-
eTcs B IPOLIECCe CaMOCTOATENHLHON paboThl. B cBs3M ¢ 3THM paboTa ¢ peKOMEHI0BaHHOM JIUTEPAaTypOl
obsizaTenpHa. Ocoboe BHUMaHHE MPU 3TOM HEOOXOAUMO OOpaTUTh Ha COAEP)KAaHHE OCHOBHBIX TOJIOXKE-
HUU W BBIBOJIOB, OOBSICHCHHE SBICHUH U (PAKTOB, ySICHEHHE TTPAKTUUCCKOTO MPIIIOKEHUS paccMaTpHuBac-
MBIX TCOPETUYCCKUX BOIIPOCOB. B nponecce JTOH pa60T1>1 H€06X0}_II/IMO CTPECMUTHCA ITOHATH U 3alIOMHUTDH
OCHOBHBIC TTOJIOKCHUA pacCMaTpruBacMOro Marepuaia, IpUMEPHI, MOACHAIOIIHNE €T0, 4 TAKXKE pa306paTb-
CiA B WJUIFOCTPAaTUBHOM MaT€puajc u T.A.

MeToanyeckue yKa3aHHUs 10 BBINIOJHEHHUIO pacuyeTHO-rpaguyeckoi padorTsl

Teopernueckas yacTb pacueTHO-TpapUuecKoil pabOThl BBHIIOIHIETCS MO0 YCTAaHOBJICHHBIM
TE€MaM C MCIOJIb30BaHWEM MpaKTHUeCKUX MarepuaiioB. K kaxxaoil Teme pacueTHO-TpadudecKon
paboThI pEeKOMEHIyeTCsl IPUMEPHBIN NEPEUYEeHb Y3JI0BBIX BOIPOCOB, CIIUCOK HEOOXOIUMOM JIUTe-
patypsl. M3narast Bompocsl TeMbI, CIE€AyeT CTPOro NpuiepKUBAThCs MUIaHa. PaboTa He 10/kHa
NPECTaBIATh Mepecka3 OTIENbHBIX IJIaB yueOHMKAa MU ydeOHoro mocobus. Heobxomumo us-
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JIOXKHUTh COOCTBEHHBIE COOOpa)KEHUs MO CYILECTBY M3JIaraéMbIX BOIPOCOB, BHECTH CBOHM MpE.-
noxeHus. OOImue MoyI0KeH!s! JOKHBI ObITh MOAKPEIUIEHB]l U MOSICHEHbI KOHKPETHBIMU IIpUMe-
pamu. M3naraeMslii MaTepuan Npu HEOOXOAMMOCTH CIIEAyeT NMPOMLIIOCTPUPOBATH TaOIUIIaMHy,
cXeMaMH, JuarpaMMamMHy U T.[.

10 Onucanue MaTepUAIbLHO-TEXHHYECKOT0 00ecneyeHnsi, He00X0IMMOr0 J1JIs1
OCYIIeCTBJICHUSI 00Pa30BaTEJbHOI0 MPOoLecca Mo JUCHUILUIHHE (MOXYJII0)

10.1 Yue6HO-1200paTOpHOE 000PYy10BaAHHE
Tabmuna 6 — [lepedenp 060pya0BaHUS TabOPATOPHUH

HaumenoBanue aynuropuun

Aynuropust (1aGoparopu)

Ucnonszyemoe o6opyaoBaHue

100/3 JlaGopatopus  maremarude- | [lepcoHaabHBIE KOMITBIOTEPHI
CKOT'0 MOJICIIUPOBAHHS

10.2 TexHu4eckue u 3JIEKTPOHHBIE CPeICTBA 00yUeHUSs

JleKIMOHHbIE 3aHATHA.

Aynuropuu Jist TEKIUOHHBIX 3aHATHI YKOMIUIEKTOBAHBI MEOEBI0 U TEXHUYECKUMU Cpe-
CTBaMH OOY4YEHUSI, CIy)KAIIUMHU ISl TIpeJICTaBlIeHUs] ydeOHoW nHpopMamu OOJBIION ayanuTo-
pun (HaOOpbI JIEMOHCTPAIMOHHOTO 00OpyHOBaHUs (IIPOEKTOp, AKpaH, KOMIBbIOTEP/HOYTOYK),
y4eOHO-HaTrJIsAIHbIE TTOCOOUSI, TEMATUUECKUE UIUTFOCTPALINH).

IIpakTH4yeckue 3aHATHS.

AyIuTOopuH U TPAKTHYECKUX 3aHATHH YKOMILJICKTOBAaHBI CIEIHAIN3UPOBAHHON Mebe-
JbI0 U TEXHUYECKUMU Cpe/ICTBaMH 00yueHHs! (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

JlabopaTopHble 3aHSTHS.

Jlnst mabopaTopHbIX 3aHATHI ucmonb3yercs: aynuropus Ne 100/3, ocHamienHas o60pya0-
BaHHEM, YKa3aHHBIM B Ta0I1. 6:

CamocrosiTeibHas padora.

[TomerneHust st cCaMOCTOSATEIBHON paOOThl OCHAIICHBI KOMIBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKII0YEHUS K ceTH «VIHTEpHET» U TOCTYIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIE Ki1acchl (ayn. 202 kopryc Ne 3).

11 Huble cBeaeHus

MeToanyecKue PEKOMEHAAMHA 110 oﬁyqe}mm JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIMMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMHU OOYYaroIIMMUCS, TaK M B OTJEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S MTOJIy4eHUs: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-Tienarornyeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTOTHIECKUMHA
0COOEHHOCTSAMH O0YYarOMIMXCSl MHBAIUIOB M JIUI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMU 370DPO-
Bbsl, UHJIMBUyaJbHBIMU MPOTrpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISETCS JOTOJHUTEIbHAS MOAJEP/KKA IIPENOAABAHNS ThIOTOPAMH, IICHUXO-
JIOTaMH, COLIMATIbHBIMU paOOTHUKAMH, MPOLIEIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBHM ¢ METOAMYECKHMMHU peKoMeHanusaMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce NpeAnoaracTcsi UCIoIb30BaTh COIMAILHO-aKTHUBHBIC U ped-
JICKCHBHBIE METOJIbI 00YYEHUs, TEXHOJOTHH COLMOKYJIbTYPHOH peabuiuTaiuu C 1eIblo OoKa3a-
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HUS TTIOMOIIM B YCTAHOBJICHUHU TOJHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C IPYTUMHU CTYyJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO NCUXOJIOTMYECKOT0 KIMMara B cTyeHueckoil rpynne. [Togbop u
pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayquadbHOW, BU3YaJIbHOM, C HCIOJIB30BAHHUEM CIELHUAIbHBIX TEXHUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminHsl Junamu ¢ OB3 ocyiecTBisieTcs ¢ UCHOIb30BAaHUEM CPENCTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUECKOE 00ecrieueHre MpelycMaTpUBaeT MPUCIIOCO0JIEHHE ayAuTO-
puit k Hyxaam nun ¢ OB3.

dopma npoBeeHUs aTTeCTaluU Js CTYJCHTOB-UHBAJIUIOB YCTAHABIUBACTCSA C YUETOM
WHANBUAYAIBHBIX TICUX0pu3ndecKkux ocodenHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 locTymnHas popMa IpeloCTaBIeHUs 3aJaHUi OLICHOYHBIX CPEACTB, @ UMEHHO:

* B TICYATHOM WJIM OIIEKTPOHHOH ¢opme (g JMIl € HApYWICHUSIMHU OIOPHO-
JIBUTATENILHOTO amapara);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeTMYSHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIUL] C HAPYILIEHUSMHU CIIyXa, peuH, 3pEeHus);

* METO/IOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHHS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMYUBAETCS BpEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIEHHsl OTBETOB Ha 3a/1aHUs, @ UMEHHO:

* IMCbMEHHO Ha OyMare uiau HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIMUIL] C HAPYLICHU -
MU CIlyXa, peuHn);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 IUIT ¢ HAPYIICHUSIMU 3PEHUS, ONTOPHO-ABUTATEILHOTO alIapara).

[Tpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCS ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3yJIbTATOB O0YUYEHHSI MOKET IMPOBOIUTHCS B HECKOJIBKO ITATIOB.
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[Tpunoxenue 1

®OH/I OLIEHOYHbIX CPEJICTB!
10 JUCHHUILINHE

Anannu3 nmpoueccoB B TCXHUICCKHUX CUCTEMAX

Hanpasnenue noarotroBku 13.03.02 Snexmposnepeemuxa u 31eKmpomexHuxa
i HanpaBneHHOCTD (TTpOQ 1B ) i DnekmpocHaboicenue
| 06pasoBaTe/MbHOA MporpaMMbL |
. KBanm¢ukanus BeITyCKHUKA | bakanasp
I'onx Havaa MOATOTOBKH 2020
| (no yweGHoMy nramy)
i dopma 00yueHus | 3a04HaA
i Texnomnorust 00y4eHus | MpaouyuoOHHAs
Kypc Cemectp TpynoemMKocCTs, 3.€.
2 4 6
Bun npomexxyTouHOM aTTecTaluu 5 ObecrieunBarolree MoapasieiacHue
Ox3amen | Kageopa DM - Dnexmpomexanuxa |

! B 1aHHOM MPHJIOKEHUH TIPEICTABIECHbI THIIOBBIE OLIEHOYHBIE CPeACTBA. I1OIHBIA KOMIUIEKT
OIICHOYHBIX CPEJICTB, BKIFOUAIOIINI BCe BApUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX padoT u 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

O6menpodeccuoHaabHbIE

OIIK-2 Cnocoben
pa3palaThIBaTh ajaro-
PUTMBI U KOMIIbIO-
TEPHBIE IPOIPAMMBI,
IIPUTOJTHBIC JIS
MPAKTUIECKOTO TIPH-
MCHCHUA

OIIK-2.1 3HaTh OCHOBBI IIPO-
rpaMMUPOBAaHUSA U AITOPUTMHU3A-
LMY TPUKIIATHBIX 33]1a4

OIIK-2.2 VYwmeer paspabaThiBaTh
nporpaMMHOe OOEeCIeUYeHHEe TpHu
pa3paboTKe ACKU3HBIX, TEXHUYE-
CKUX U pab0OYHX MPOEKTOB
OIIK-2.3 Bnameer HaBBIKAMH al-
TOPUTMM3AIMN U 00pabOTKH J1aH-
HBIX MPU PEIICHUU TEXHOJIOrHYe-
CKHX 3aj7au

3HaTh THIIOBBIC AJITOPUTMBI, OC-
HOBBI ITPOTpaMMHUPOBAHUA.

YmMmeTh ocyuiecTBiATh (GopMma-
JU3aLUI0 U AJITOPUTMH3ALUIO.

Bnaners coBpeMeHHBIMH METO-
JlaMH U CpeJCTBaMU JUIsl paspa-
OOTKU aIrOPUTMOB U MPOTPAMM.

OIIK-4 Cnocoben
HCIIOIB30BaTh METO-
ZIbI aHaJIM3a U MOJIe-
JIUPOBAHMS DJICKTPH-
YeCKUX IeHel U dIICK-
TPUYCCKUX MAIIH

OIIK-4.1 3HaeT OCHOBHBIE METO-
bl aHadu3a W MOJEITUPOBAHUS
ANEKTPUYECCKUX LIETICH U JICKTPHU-
YEeCKUX MallluH

OIIK-4.2 VYmMeerT wuCHOIB30BaTh
METO/BbI aHAIIN3a, MOJIEIUPOBAHUSA
U pacyera JJIEKTPUYECKUX Lenen
U DJIEKTPUYECKUX MAIlWH

OIIK-4.3 Bnameer HaBBIKAMH
aHajgn3a U MOJCIIUPOBAHUS DJICK-
TPUYECKUX LENed U AIEeKTpUe-

CKHUX MalllMH

3HATh YUCJIECHHBIE METOIBI HE-
00X0JIMMBIE NIl aHAIM3a U MO-
JeUPOBaHMUs  DJIEKTPUUECKUX
LHelned M JIIEKTPUYECKUX Ma-
IIMH.

YMerb a Takke IPUMEHATh
YHUCJIEHHBIE METOJABl B  XOJ€
aHaJiM3a, MOJEIUPOBAaHUA U
pacuera DJJIEKTPUYECKHUX Lienen
U 3JIEKTPUYECKUX MAIIHH.
Bnaners HaBBIKAMM JIOTMYECKO-
ro MBIIUICHUS, OOOOIICHUSI W
aHaJIN3a MOJYyYEHHBIX PE3yJIbTa-
TOB.

Tabmuna 2 — [Nactiopt GoH/1a OIIEHOYHBIX CPEJICTB

Kontposnpyemsbie | @opmupyemas HanmeHnoBanue
paszaebl (TeMbl) KOMIIeTeHIHA OLICHOYHOI0 IToxka3aTenu oneHKH
AUCHUILINHBI cpeacTBa
Paznen 1 OIIK-2 Tect [IpaBuUIBHOCTE BBINOJHEHUS
3a/laHus
JlaGoparopHble paboThl | ApryMEHTHPOBAHHOCTh  OT-
BETOB
Paznen 2 OIIK-4 Tect [IpaBUIBHOCTD BBINOJHEHUS
3a/laHus
JlaGoparopHble paboThl | ApryMEHTHUPOBAHHOCTh ~ OT-
BETOB
[Ipaktnueckue 3ananus | [lonHOTa M MPaBUIBHOCTH BBI-
NIOJIHEHUS 3aJaHMUSI
PacuerHo-Tpaduueckas | [IpaBHIBHOCTH BBIIOJHEHUS
paborta 3a1aHUs
Paznensi 1 u 2 OIIK-2 KonTposnbusle Bonpo- | IlonHOTa M paBUIIBHOCTH
OIIK-4 CBI K DK3aMEHY OTBETA
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2 Mertoanueckne MaTepHuaJibl, ONpe/esolMe NPoLeAYPbl OlleHUBAHUS 3HAHU I
9 9

YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yIolue Mpouecc
¢dopMupoBaHusi KOMIIETEHUIM I

Meroaudeckue Marepuaisl, ONPEACIAONIME MPOLEAyPbl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMbITA AEATEIILHOCTH, IPEACTABICHbI B BUJIE TEXHOJOIMUECKONW KapThl TUCIIHU-

b (Tabuuma 3).

Tabmuna 3 — TexHoyornyeckas Kapra

HaunmenoBanue
OIEHOYHOI0 CPeACTBA

Cpoku
BBINOJIHEHHS

Mlxana
OlICHUBAaHUA

Kpurepun
OLICHUBAHUSA

Hpomeafcymounaﬂ ammecmauus 6 ([)opme

IK3aMeHa

1 Tect

B TCUCHUC
CECCHUH

10 6annoB

10 GammoB — 91-100 % mpa-
BUJIBHBIX OTBETOB — BBICOKHUH
YPOBEHb 3HAHUM;

8 6amtoB — 71-90 % mpaBMIb-
HBIX OTBETOB — JAOCTATOYHO BbI-
COKHI ypOBEHb 3HAHH;

6 OamtoB — 61-70 % mnpaBuiIb-
HBIX OTBETOB — CpPEIHHUH Ypo-
BEHb 3HAHUMH;

4 6anna — 51-60 % npaBUIIBHBIX
OTBETOB — HU3KHWW YpPOBEHb 3HA-
HUH;

0 6amnoB — 0-50 % mpaBUIBHBIX
OTBETOB — OYEHb HU3KHU Yypo-
BEHb 3HAHUM.

2 | JJaboparopHas pabora 1

B TCUCHUC
CCCCHUH

8 damoB

3 | JJaboparopHas pabota 2

B TCUCHUC
CCCCHUH

8 damoB

4 | JlaboparopHas pabora 3

B TCUCHUC
CECCHUH

8 6aytoB

8 0amioB — CTyIeHT IoKa3al
OTJIMYHbBIC HABBIKM HNPUMEHEHHS
IIOJIYYECHHBIX 3HAHUN U YMEHUM
Opy pelieHn npodeccuoHab-
HBIX 3371ad B paMKax YyCBO-
€HHOTO y4eOHOro MaTepHaa.

5 0amioB — CTyIeHT moKa3zal
XOpOIIME HAaBBIKM HMPUMEHEHHS
MOJIYYCHHBIX 3HAHUH U YMEHUU
Opy pelieHur npodeccuoHalb-
HBIX 3a]1a4 B PaMKax YCBOEHHO-
ro y4eOHOTro Matepuana.

3 Oamia — CTyOEHT IOKa3al
YIIOBIICTBOPUTENILHOE BJIAJICHUE
HaBBIKAMH TNPUMEHEHHS MOJIy-
YEHHBIX 3HAHUN M YMEHUH IMpH
pelieHnd  IpoQeCcCHOHATBHBIX
3aJad B paMKaxX YCBOEHHOIO
y4e0HOro MaTepuana.

2 Oamia — CTYAEHT IpPOAEMOH-
CTpHUpOBAN HEJIOCTaTOYHbBIN
YPOBEHB BJIAZICHUSI YMEHHUSAMHU H
HaBBIKAMHU TIPU PEIICHHU MPO-
(heccroHANIBHBIX 32J1a4 B paMKax
YCBOGHHOT'0 y4eOHOro mMarepua-
na.

5 [IpakTnueckoe 3amaHue
1

B TCUCHUC
CECCHUH

8 6ayioB

8 OamnoB — CTyZEHT MOKa3al
OTJINYHBIC YMEHHS TIpH pere-
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HanmenoBanue
OLIEHOYHOI'0 CpeACTBA

Cpoknu

BbITNTOJTHCHU A

Mlxana
OLlCHMBAHHUS

Kpurepun
OLICHUBAHUS

HpaKTI/I‘ICCKOG 3aJaHueC
2

B TCUCHUC
CECCUH

8 damtoB

HUH TPOQECCHOHANBHBIX 3a/1a4
B paMKaxX YCBOCHHOTO y4eOHOTO
Marepuania.

5 0amioB — CTyOeHT moKa3zal
XOpOIIHe YMEHHS TPH PEIICHUN
npoQecCHOHANBHBIX  3a/a4 B
paMKax YCBOCHHOTO Y4eOHOTO
Marepuania.

3 Oamma — CTYAEHT TOKa3al
YIOBICTBOPUTENbHBIE  YMEHHUS
Opy peleHnun NpodeccuoHab-
HBIX 33124 B PaMKaX YCBOCHHO-
ro y4eOHOro Marepuana.

2 Gamiga — CTYIOEHT TPOJEMOH-
CTpUpOBaI HEJI0CTaTO4YHBIN
YPOBEHb BIIAQJICHHUS YMEHHSIMHU
Opy peleHun TpodeccHoHab-
HBIX 33124 B paMKaX YCBOCHHO-
ro yueOHOro MaTepuana.

PacueTHo-rpaduueckast
pabora

B TCUCHHUC
CEMCCTpPa

20 0amoB

20 GaJIIOB - CTYIEHT MIPABUIBHO
BbINONHUA 3aganue. [lokasan
OTJIUYHBIC BIIJICHUS HaBBIKAMU
MIPUMEHEHHUs TONydYeHHBIX 3Ha-
HUA W yMEHUH IIpU pELIECHUU
mpodeccHoHambHBIX  3a7ad B
paMKax YCBOGHHOTO Y4YeOHOTo
Matepuana. OTBETHI Ha BCe JIO-
TIOJTHUTENbHBIE BOMPOCH Ha 3a-
HIHTE.

15 GanoB - CTYAEHT BBITIOIHHI
3aJlaHue ¢ HEOOJIBIIUMH HETOY-
HocTsiMu. [lokazanm  xoporme
BJIQJICHUS HABBIKAMM TPUMEHE-
HUS TIONYYCHHBIX 3HAHWUA U
YMEHHI TIpH pemieHnn mpodec-
CHOHAJIbHBIX 3a7lad B paMKax
YCBOGHHOTO y4e0HOT0 MaTepua-
na. OTBeTWJI Ha OOJIBIIIMHCTBO
JIOTIOJTHUTENNBHBIX BOIPOCOB Ha
3aIIuTe.

10 6amioB - CTyJIEHT BBITIOIHUI
3aJlaHue C CYIICCTBCHHBIMH He-
touHocTsMu. Ilokazan ypgoBie-
TBOPUTENIBHOE BIIAJICHIE HAaBHI-
KaM{ MPUMEHEHUS TOJyYSHHbIX
3HAHUU U YMEHUH NPHU PELICHUH
npodeccHoHanbHBIX  3a7ad B
pamMKax YCBOCHHOTO Yy4eOHOTO
Marepuana. Ilpu oTBeTax Ha
JIOTIOJIHUTENIBHBIC BOMPOCHI Ha
3amuTe OBUIO JIOMYIIIEHO MHOTO
HETOYHOCTEH.

0 OamioB - TpU BBINOTHCHHUU
3aJlaHusl CTYICHT MPOJESMOHCT-
pUpoOBan HEIOCTATOYHBIA YpPO-
BEHb BIIAJICHUS HABBIKAMH ITPH-
MEHEHHUSI TIOJYYCHHBIX 3HAHUN U
YMEHHI TIpH petieHun mpodec-
CHOHAJBHBIX 3a7lad B paMKax
YCBOGHHOTO y4eOHOr0 MaTepua-
na. Ilpu oTBeTrax Ha JIOMOJIHU-
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HaunmenoBanue Cpoknu HIxana Kpurepun
OLICHOYHOIO CPE/ICTBA | BBINOJHEHUS] | OLICHHBAHHUS OLICHUBAHUS

TEIbHBIE BOIPOCH HAa 3aIIUTE
OBUJIO  JIOMYIIEHO MHOXECTBO
HETOYHOCTEH.

Texymuii KOHTPOJIb 70 Ganos

DKk3ameH B Teuenue 30 6amioB 30 GaIoB - CTYAEHT IIpa-
ceccnn BWJIBHO OTBETUJI HA BOIIPOCHI
6unera. [Tokaszan oTiin4HbIe
3HAHUS B paMKaxX YCBOCHHOI'O
yuebHoro marepuana. OTse-
TUJ Ha BCE JOIOJIHUTENbHbBIE
BOIIPOCHI.

25 6aIyoB - CTYJICHT OTBETHII
Ha BOIIPOCHI OuJera ¢ He-
00JBIIMMU HETOYHOCTSAMHU.
[Toxa3zan xoporue 3HaHUs B
paMKax yCBOECHHOI'O y4yeOHO-
ro marepuana. OTBeTHI Ha
OOJIBIIMHCTBO JI0IOJHUTEIb-
HBIX BOIIPOCOB.

15 6amnoB - CTYACHT OTBETHII
Ha BOIIPOCHI OuiieTa ¢ cylie-
CTBEHHBIMU HETOYHOCTSIMHU.
[Toka3zan ynoBieTBOpUTEID-
HbI€ 3HAHMS B PAMKax yCBO-
€HHOTro yueOHOro MaTepHarna.
IIpu oTBeTax Ha OMOJIHU-
TeJIbHBIE BOIPOCHI ObLIO J10-
IyIEHO MHOTO HETOYHOCTEM.
5 GajioB - IpHU OTBETE HA BO-
pockl Oniera CTyIeHT Mpo-
JEMOHCTPHUPOBAJ HEAOCTA-
TOYHBIA YPOBEHb 3HAHUU.
[Ipm oTBeTax Ha TOMOJIHU-
TEJIbHBIE BONPOCHI OBLIO J10-
MyIEHO MHOKECTBO HETpa-
BUJIBHBIX OTBETOB.

0 OamoB — OTCYTCTBYIOT OT-
BETHI Ha BOMPOCHI OMJIeTa.

HUTOI'O: - 100 GasuioB -

Kpurepun oueHkH pe3yibTaToB 00y4eHHs! 110 JUCHHUILIMHE BO 2 cemMecTpe:

0 — 64 % oT MakCHMallbHO BO3MOXXHOW CYMMBI OQJJIOB — «HEYIOBIICTBOPUTEIHHO»
(HeIoCTaTOYHBIN YPOBEHD Ul IPOMEKYTOUHOM aTTeCTalluy 110 AUCLHUIIINHE);

65 — 74 % oOT MakcUMaJdbHO BO3MOXXHOW CYMMbI OalIOB — «yJOBJIETBOPUTEIHHOY
(moporoBbIi (MUHUMAJIBHBINA) YPOBEHb);

75 — 84 % oT MakCHUMaJbHO BO3MOXKHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcUMaTbHO BO3MOKHOM CYMMBI OAlIJIOB — «OTJIMYHOY (BBICOKHI (MaKCHUMalb-
HBII1) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMeHH i, HABHIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapaKTepPH-
3youme npouecc popMupoBaHus KOMIIETEHIIUH B X0/1e 0CBOeHHs 00pa3oBa-
TeJbHOH NMPOrpaMMbl

3.1 3aganus IS TEKyIero KOHTPOJIsl yCIeBaeMOCTH

TECT

1. Anecopumm —smo ...

a) YKa3aHUE Ha BHITIOJIHEHHE JICHCTBUI;

0) cucrema mpaBUIi, OMKCHIBAIONIAS MOCIEA0BATEIBHOCTh NEHCTBUN, KOTOpBIE HEOOXO-
JUMO BBITIOJTHUTH JJISl pEUICHUS 33/1a4U;

B) IPOLIECC BBIMOJHEHUS BRIYMCICHUN, TPUBOSAIINX K PELICHUIO 3aa4u.

2. Ceoticmeamu ancopumma A6AA0OMCA:

a) nH(OPMATHBHOCTD; 0) TUCKPETHOCTH; B) MAacCOBOCTh; T') ONEPATUBHOCTH; 1) ONpeje-
JICHHOCTB; €) IUKINYHOCTB; ) Pe3yIbTaTUBHOCTb.

3. Anzopumm modxcem dvimp 3a0an c1eOYIOUUMU CROCODAMU:

a) CIIOBECHBIM; 0) CII0BECHO-TpaUUYECKUM; B) rpapuuecKuM; I') popMalIbHO-CIIOBECHBIM;
1) Ha aJITOPUTMHUYECKOM SI3BIKE; €) TIOCIE0BATEIIbHOCTHIO OAWTOB.

4. IIpocpamma — smo:

a) cucTeMa MpaBUJl, OMUCHIBAIOIIAs MOCIEAOBATEIBHOCTh JNEHCTBUI, KOTOphle HEOOXO-
JIIMO BBITIOJTHUTD ISl PELICHUS 331a4H;

0) yka3aHue Ha BBINOJIHEHUE EHCTBUI U3 3alaHHOTO Habopa;

B) 00JacTh BHEUIHEW MaMATH AJIsi XPAaHEHHUS TEKCTOBBIX, YHCIIOBBIX JIAaHHBIX M JIPYroi
nHpopmanuu;

T') IOCJIE0BATEIBHOCT KOMAH/I, PEaTU3yoMIas alrOPUTM PEIICHUS 3a1a4H.

5. Ilpozpamma-unmepnpemamop 6vlnonansaem:

a) MoucK (aiioB Ha JHCKE;

0) moornepaTopHOE BHINOJIHEHUE TPOrPaMMBbI;

B) ITOJTHOE BBITIOJTHEHUE ITPOTPAMMBI.

6. IIpozpamma-KomMnunamop 6vblnoaHAem:

a) IepeBOJIUT UCXOIHBII TEKCT B MAILIMHHBINA KOJI;

0) hopMupyeT TEKCTOBBIH (aiin;

B) 3allMCBhIBa€T MAIIMHHBIN KO/ B (hopMe 3arpy304Horo ¢aiina.

6. Uma nepemennoi - yImo:

a) mo0as MmociIeI0BaTeIbHOCTh TFOOBIX CHMBOJIOB;

0) moce10BaTeNbHOCTD JATUHCKUX OYKB, IU(P, ClIeIMaTbHBIX 3HAKOB (KpoMme mpolderna),
KOTOpas BCETa JOJDKHA HAUMHATHCS C IATHHCKOM OYKBBI

B) TIOCJIEIOBATEIIBHOCTD PYCCKUX M JIATUHCKUX OYKB, CIIEIIHALHBIX 3HAKOB, B TOM YHCJIE
3HaKa MOTYEPKUBAHMSI, HAUMHAIOIUXCS C TATUHCKOM OYKBBI.

7. Memoo, npeocmagnaowuil coo0il KOHeuHble AN2OPUmMMBL 01 8bIYUCTEHUS KOPHEll
cucmemul HA3b16ACMCA

a) TOYHBIN MeTOJI; 0) METOJ| pellaKkcalluu; ¢) METOJ UTEpaLluu; 1) MPUOIMKEHHBIH METOI;
€) OTHOCHUTENbHBIN METO/.

8. Ddmom memoo saensemca naudonee pacnpocCmMpaHeHHbIM RPUEMOM DEUIeHUs CUC-
meM JIUHEHHbIX YPAGHEHUIL, AI20PUMM HOC1E008AMENbHO20 UCKIIOYEHUA HEeU38ECMHbIX

a) meton ["aycca; 0) meron Kpamepa; B) MeToa oOpaTHBIX MaTpHIl; T') BEAYIIHH METOI;
1) QaHATMTHYECKUH METO/I.

9. Kak unaue naszvigarom memoo oucekyuii?

a) METO/] MIOJIOBUHHOTO JIeNIeHUs; 0) METOJl XOpJ; B) METOJ] MPONOPLHUOHAIBHBIX YacTel;
T') METOJ] «HAYaJILHOTO OTPE3Kay; T) METO KOJUTOKAIIUH.

10. Memoowt pewienus ypasnenuit oeaamca Ha:

a) MpsAMble U HUTEpaLUMOHHBIE; O) MpsMble M KOCBEHHBIE; B) HAyaJbHbIE M KOHEYHBIE;
T') ONpe/eNIEHHbIE U HEeOoNpeAeIeHHbIE; 1) IPOCTHIE U CIOXKHbIE.

11. Bce memoowt eviuucienus uHmezpanos 0eaAmca Ha:

a) TOYHbIE M MPUOIKEHHbIE; 0) MPsAMBbIE U UTEPALMOHHBIC; B) MpsIMble U KOCBEHHBIE;
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') aHATUTUYECKHE U TpaduUIecKue; 1) TPUOIUKEHHBIC H CHCTEMAaTHUCCKHE.

12. Onpeodenume 6uo annpoxkcumauuu, KOmopas cMpoumca Ha OUCKpemHoM Habope
mouex (Xi, Yi):

a) ToueyHasi; 0) HempepbIBHAS, B) TiI00aIbHAas; T) KBagpaTuIHasl.

13. Onepayusa éviuucnenusn 3navenusn yuKyuu mexcoy y3i1amu Ha3vleaemcs

a) MHTEPIIOIMPOBaHUE (PYHKITUH; ) SKCTPAIOIUPOBAHKE (PYHKITUH.

14. Yem onpeoennemcsn nopaook cnaaina?

a) YHCIIOM Y3JIOB MHTEPIOJSIUU; O) CTENEHbIO WHTEPHOJUPYIOIIETO MOJIHMHOMA;
B) TpeOOBaHHEM MHHHUMAJILHOTO OTKJIOHEHUS CIUIaiiHAa OT UHTEPHOIUPYEeMOi (YHKIIUU HA BCEM
OTpe3Ke.

BOITPOCHI HA SAHIUTY JABOPATOPHBIX PABOT
(peanmusyercs B popMe MPaKTHYECKO# MOATOTOBKH)

IIporpamMupoBaHne pa3BeTBISIOIUXCS AJITOPUTMOB

1) Kakoit anropuT™ Ha3bIBaCTCs Pa3BETBIIAIOIIAMCS?

2) CtpykTypa 0J0Ka JIJIsl OpraHU3aIiy Pa3BETBISIONIMXCSI AITOPUTMOB.

3) CtpyKTypa YCIOBHOTO OIepaTopa si3bIKa MPOrpaMMHUPOBAHHUSL.

4) IlpuBeanTe AITOPUTM M YCIOBHBIH ONEpaTOp Ui ONMPEACiICHUS MaKCHMaabHOrO M3
JBYX YHCETI.

5) Ha pucynke mnpejcrtaBieHa 0J10k-cxema anroputMa. Kakoe 3HaueHue OyaeT UMETh Iie-
peMeHHas Z 1ociie BBIMOTHCHHSI alTOPUTMA TP 3HAYCHUU TIepeMeHHbIX Y = 1, Z = -27

{ Koney )

IIporpamMupoBaHue HUKINYECKUX AJITOPUTMOB

1) Yro Takoe 1uKi?

2) HazoBuTe BH/IBI IIUKJIOB.

3) Uto TaKkoe BIIOKEHHBIN IMKJI, KAK OH OPTaHU3yeTCsl.

4) Kakum 00pa3oM HUKIIBI H300paxarTcs B OJIOK-CXeMax.

5) Omnpenenute pe3yabTaT BBINOJHEHHS aITOPUTMa IO OJ10K-cxeme (a=?).
a=2,b=1

Pemenue cucrem JIMHENHBIX YPABHEHUH

1) KakuM MeTO0M JIydilie BCErO peIiaTh CUCTEMY JIMHEHHBIX YpPaBHCHHUH YETBEPTOTO
nopsiaka?

2) Kakoit meron menecoo0pa3Ho BHIOPATh, €CIM TPEOyeTCs MONIYyYUTh PEIICHUE CHCTEMBI
JMHENHBIX YPaBHEHUH BBICOKOIO MOPSAIKA C JOCTATOYHO MaJION MOrPEIIHOCTHIO?

3) Kak BnusieT BBIYMCIUTEIbHAS ONIMOKA HA TOYHOCTh MOJYyIaeMbIX KOPHEH MpH perie-
HUW CUCTEMBI JINHEWHBIX YPABHEHHUI NMPSAMBIM METOA0M; UTEPALIHOHHBIM METOJIOM?

4) JIns yero He0OXOIUMO BBITIOIHEHHE YCIIOBHS CXOUMOCTH?

5) JlaTh cpaBHHUTENBHBIN aHAINU3 CBOMCTB M 00JIACTH MPUMEHEHUS TPSMBIX U UTCPALIMOH-
HBIX METOJIOB PEIICHUS CUCTEM JIMHEHHBIX YPABHEHUM.

18



6) Kakum 00pa3oMm 1o pe3ynbTaraM MepBbIX HECKOJIBKUX MTEPALUi MOXKHO ONPE/ICIUTH,
CXOJMUTCS JJAHHBIA UTEPALIMOHHBIN MPOLIECC WU HET?

7) Kakum 00pa3zoM MOXHO JaTh IpagHUyYeCKyr0 HJUTIOCTPALUIO0 BO3MOXKHBIX BapHUaHTOB
pEILIEHUsI CUCTEMBI YPaBHEHUI TPETHETO MOPsAKA B 3aBUCUMOCTHU OT 3HAYEHUS ONPENETUTENSA?

8) Kakue curyaluu MOTYT BO3HHKHYTb [IPU PEIICHUH CHCTEMbI JINHEHHBIX ypaBHEHUI Ha
KOMIIbIOTEPE MPSIMBIM METOJIOM; UTEPALIMOHHBIM METO0M?

Pemenue HeJIMHEHBIX YpaBHEHHH

1) Kakum 00pa3oM MOXKHO HAWTH HAa4ajbHBIH OTPE30K WIIM HAyalbHOE MPHUOIMKECHUE
IPY PELICHUH HETMHEHHOrO ypaBHEHUs (CUCTEMBbl ypaBHEHU )?

2) Kakue ycioBus IPOBEPSIIOTCS VISl ONPE/ICNICHUS MOMEHTA OKOHYaHUSI HTEPAlMOHHOTO
npolecca Ipyu UCIOIb30BaHUM PACCMOTPEHHBIX METO/I0B?

3) OT 4ero 3aBHCUT CXOJMMOCTh UTEPALMOHHOIO IMpolecca MPU HCIOJIb30BAaHUU Pac-
CMOTpPEHHBIX METOJI0B?

4) Kak orpa3uTcsi Ha pe3yibTarax pelleHusi nmpuMepa | yMmeHbIIeHHE TpeOyemoil mo-
rpemHocty A0 0,00001; go 0?

5) [y cucteMbl U3 puMepa 2 MPOBECTH PYYHOM pacyeT MEepBOro Iara Ipu e PelieHU
METO/I0M NPOCTON UTEPALUH.

6) CpaBHHTH METOJBI JICJICHUS] OTPE3Ka IOMOJIaM M HPOCTOH UTEpAIMU; METOBI XOP/ U
Herorona.

7) CoctaBuTh OJIOK-CXEMY aJIrOPUTMa HCIOJIb30BAHUS METOAA MPOCTOM HTEpalUu st
pEeLIeHNs CUCTEMbI HEJIMHEHHBIX YpaBHEHUH.

Annpoxcumanus GpyHKIuin

1) Yem orimnuaetcs riobaibHas ¥ JOKaIbHAs HHTEPIOJSIINS, YTO Y HUX 00I111ero?

2) s TabnuvHO 3aaHHOM (DYHKIIMU BBIIOJHWIM ANMPOKCUMAIIMIO C UCIIOJIb30BaHUEM
1J100abHOM MHTEPIONALMHY U MYTEM IOCTPOCHUS CPEAHEKBAIPATUYHOTO MpUOIKeHus. Uem
OyAyT OTJIMYATHCS MOJIy4YE€HHbIE TTOJTMHOMBI?

3) Kak ompenensiercsi CTENeHb anmpoOKCHMUPYIOILIETO TOJIMHOMA MIPU TIOCTPOSCHHUU CPEJI-
HEKBaJI[paTUYHOr0 MPUOIMKEHNUS, BhIpakeHUs JlarpaHyxa, UCIIOJIb30BaHUH JIOKAIbHONM MHTEPIIO-
Ianun?

4) Kakum 00pa3oM HCHONB3YIOTCS PACCMOTPEHHBIC METOJBI ANMPOKCHMAIINH, €CIIU UC-
XoJiHas QYHKIIMS 3a7aHa rpadukomM?

5) B kakux ciyyasx JUisi anmpoOKCUMAIUH TaOJIMYHON 3aBUCHMOCTH MPEIIOYTUTEIbHEE
MOCTPOCHUS MPUOJIMKEHUS, a HE UCIIOJIB30BAHUE UHTEPIIONIALIUM?

6) 3amucatp BeipakeHue Jlarpanxa Ui TaOIHIBI U3 pUMepa 1.

7) Kakum 00pa3oM MOXHO MOBBICHTh TOYHOCTh AMMPOKCUMAIINU TAOIMYHON 3aBHCUMO-
CTH IIPH UCIOJIb30BAHUU JIOKAIBHON HMHTEPHOJSLMM; IPU UCIOIb30BaHUM TNI00ATBLHOM UHTEP-
HOJISIIMK; MPU MOCTPOEHUM CpeIHEKBaJpaTUYHOro npubmmkenusa? To ke, AnsS 3aBUCUMOCTH,
3aJJaHHOH rpadukom.

YucnenHble MeTObI pellieHUs1 00bIKHOBEHHBIX IH(depeHINATbHbIX YPABHEHHI

1) Yro siBnsieTcs penieHreM TudpGepeHInaTbHOTO ypaBHEHUs?

2) [Mouemy 00s3aTeIbHO HATMYKME HAYAIBHBIX YCIOBUIl MPU YHCICHHOM PEIICHUU TH (-
(bepeHIaTbHOrO ypaBHEHUs?

3) OT 4Yero 3aBUCHUT TOTPEHIHOCTh YHCICHHOTO perieHus AuddepeHInaibHoro ypaBHe-
HUS?

4) MOXKHO JIM OLEHHUTH IMOTPEIIHOCTh pemeHus: AU(PQPEpeHINATFHOTO YpaBHEHUS, HE
3Hasi TOYHOT'O PELICHUS?

5) Kak MOYHO OpraHu30BaTh aBTOMAaTHYECKUH MO100p 1ara?

6) K kakoii rpyrie MeToJ0B OTHOCATCS METOIbI Ditniepa, Ditniepa ¢ mepecueTom, PyHre-
Kyrra, Agamca, Munna?

7) IlpeobpazoBats ypaBHenue Y" =f(X,y,Yy’,y") B cucreMy ypaBHEHHII IEpBOTO HOPSA-

Ka ¥ 3aIucaTh JJI 9TON CUCTEMBI (POPMYJIIBI METOIOB Dityiepa U DUjepa ¢ MepecyeToM.

8) Uem OTIMYAIOTCS SIBHBIC METO/IBI OT HESIBHBIX?

9) CpaBHUTH pacueTHbIE (POPMYIIBI U CBOWCTBA OJHO- U MHOTOIIIATOBBIX METOJIOB.

10) KakuM 0o0pa3zom ompejessiercss O4epeHOC 3HAYCHHE (YHKIUHU-PEIICHUS TPU HC-
M0JIb30BAHUN METOJIOB MPOTHO3a U KOPPEKINH?

"
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INPAKTUYECKHE 3AJAHUSA

IIpakTnyeckoe 3axanue 1. MeToabl pelmieHHs] CHCTeM JHHEHHBIX M HeJMHEHHBbIX
YPaBHeHU

IIpuMeHeHne pacuyeTHOM CXEMBI MPSAMOIO U UTEPALMOHHOIO METOMAA JUIsl PELICHMS CHUC-
TEMBI JINHEHHBIX YPAaBHEHUHN MPU aHAIHU3€ ANEKTPHUECKON CXEMBI CUCTEMBI AJIEKTPOCHA0KESHHUS.

[Ipumenenue merona AeneHus OTpe3Ka MomnoJjaM, MeToja xopa, meroga Helotona (kaca-
TEJIBHBIX) U METOJa MPOCTOM (IPSAMOil) nTepanuu JUisl pelieHus] HETMHEHHOro ypaBHEHUs IpU
MCCJICOBAHNH HEJIMHEWHBIX YIEKTPUYECKUX LIEHeH.

IIpakTnyeckoe 3aganue 2. Pemenne nugepeHHAIBHBIX YPABHEHU T

[IpuMenuTs pacueTHyro cxeMy Metoja Dilnepa, Ditiepa ¢ nepecuerom, Pynre-Kyrra u
AnamMca A penieHus: cucreMsl AUdQepeHnranbHbIX ypaBHEHUH U UCCIIeI0BaHUU Nepexo /-
HBIX IIPOLIECCOB B AIEKTPUYECKUX MALIMHAX U DJIEKTPUUYECKUX LETISIX.

PACYHETHO-TPA®HUYECKAS PABOTA

3aiaHue COCTOMUT U3 JIBYX TEOPETHYECKHX BOIIPOCOB M JIBYX NpaKTUYeCKuX 3anay. Teo-
peTHYecKue BOIPOChl BhIOMpatoTes U3 crucka. Homepa BopocoB COOTBETCTBYIOT JBYM MOCHE-
HUM nudpaM 3a4eTHOM KHIKKU cryzneHTa. Ecnu mudpa «0», To BeIOMpaeTcst AecsATHI BOIPOC.
Ecnu nBe mmdpsl OAMHAKOBBI, TO BBIOMPAETCS BONPOC, COOTBETCTBYIOIIUH ITHM IH(pam U
OJIMHHAAUAThIN Bonpoc. [1o kax1oMy TeopeTHyecKoMy BOIPOCY HEOOXOAUMO IPUBECTH U OIH-
catb npumMep B cpeae MathCad. ITpumep nomkeH ObITh OPUTHHAIBHBIM U HE MOBTOPSATH IPHMe-
PBIL, IPUBEJICHHBIE B TEOPETUYECKOM MaTepHUae.

[pakTuyeckue 3anaun BeinonHs0TCs B cpene MathCad. Homep BapuanTa onpenensiercs
0 CyMME JBYX IOCIEAHUX IUGp 3a4eTHON KHWKKH. Ecnu mocnennue nse uudpsl «0», TO BbI-
Oupaercsi 1eBATHAAUATHINA BapuaHT. [IpakTiueckue 3a1aHusi HEOOXOAUMO PEaTn30BaTh ¢ IOMO-
IO TIPOTPaMMHOT0 KOAa, 0(pOPMIICHHOTO BHYTPH (PYHKIIUH TOJIb30BaTelsl. B oTuere npusectu
CO3JIaHHBIN MPOTPAMMHBIN KOJ M PE3yJbTaThl €ero paboThl IS HECKOJIBKUX PA3IMYHBIX UCXO/I-
HBIX JAHHBIX.

JUis yCHEeIHOro BBIIOIHEHUSI PacdeTHO-Tpauyeckoro 3aJaHus HEOOXOIUMO H3YYHUTh
TEOPETUYCCKHI MaTepuall, CBsI3aHHbIH ¢ mporpaMMupoBanueM B cpeae MathCad.

Teopernueckue BONpochHI

1. Yro rakoe nmporpammMmHbIit Moayib B cpene MathCad u kak ero coznats?

2. JlokanbHble 1 T00aBHBIC TIEpeMeHHbIe B cpeae MathCad.

3. Ctpykrypa ycinoBHoro orneparopa cpeast MathCad.

4. Kakue orepaTopbl IMKJIA CYIIECTBYIOT B sI3bIKE TporpamMMmupoBanus makera MathCad?

5. Kakoii omepaTop opraHu3yeT IHMKJ C BBIXOAOM M3 HETO M0 KaKOMY-TO JIOTHYECKOMY
YCIIOBHIO?

6. Kakoii omeparop mo3BoJsieT cOpMHPOBATH IUKII TI0 HEKOTOPOW TIEPEMEHHOM, 3a1aH-
HOM Ha olpeieIeHHOM Juarna3oHe 3HaYeHU?

7. Kakum 00pa3omM MOXKHO 3aJaTh JUAaNa30H 3HAYEHUH MEPEMEHHON MPU UCTIOIB30BAHUH
omnepatopa nukia for?

8. [lns dero ucnonp3yercs oneparop continue?

9. B xakux ciydasx HCIOIB3yeTcs orepartop return?

10. Jlns yero HeoOxomum omepatop otherwise?

11. Kak onpenensiercss GyHKIMS TOIB30BATENS?

B pacuerHo-Tpaduueckoil paboTe HEOOXOIMMO MO BAPHAHTY 3a/1aHUS BBINOJIHUTH Cle-
AyIolLee:

1) pemuTh cCUCTEMY JTMHEHHBIX YPAaBHEHUH C MPOBEPKOW MPABUIBHOCTH HAMICHHOTO pe-
HICHHUS;

2) pelmnTh HEJTMHEIHOE ypaBHEHHS C MPEIBAPUTEIBHBIM IPahUIECKUM MOCTPOCHUEM JIJISI
OTpeieNIeHUs] KOJMYecTBa KOpHel (Ha rpaduke HaHECTH CeTKy, 00O3Ha4YeHHEe OCei U 3aroio-
BOK);

3) pemuth cucteMy OUQQEPEHIINATBHBIX YPABHECHUH C MOCTPOCHHEM TPadUKOB IMOY-
YEHHBIX PE3yJbTaTOB (Ha rpa)uKe HAHECTH CETKY, 0003HAYCHUE OCEH, 3ar0JIOBOK U JICTCHY).

BapuanT 3amanus Uit 00y4aronuxcsi OnpeesnseT MpernoaaBaTellb U3 CISAYIOIIEro CIiu-
cKa:
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Bapwuanr 1.
1. Pemuth cuctemy JTMHEWHBIX YpPaBHEHUN:
21x, +11x, +0,6x, +21x, =3,24
09x, +14x, +0,44x,-0,7x, =0,2
-08x, -032x, +12x,+0.2x, =05
0,7x,+014x, —35%, +18x, =1,2
2. C Toynoctsio 0,001 HaliTH KOPHHU HENIMHEHHOTO ypaBHEeHUs pu X > O:
05-Inx+cosx=0.
3. Pemiuth cucremy nudhepeHnuanbHbIX YpaBHEHHI:
{y’z—Q(y—yD
7'=2(z-yz)
Ha MHTEpBaJe U3MEHEHUS He3aBUCUMOM nepemeHHoi oT 10 1o 30, ¢ HaYaJbHBIMU YCIIOBHUSIMU:
y(10) = 4; z(10) = 1.
Bapmuanr 2.
1. Pemuth cuctemMy TMHEWHBIX YPaBHEHUN:
9x, — 73X, + 21X, +14x, = 432
60x, +42x, —16x, —4x, =28
10x, +15x, + 37X, +10x, =844
13x, —23x, —14x, +44x, =371
2. C Tounoctbio 0,001 HalTH KOPHHU HEIMHEHHOTO YpaBHEHUS:

2x% +3x* +9x+27=0.
3. Pemutsb cucremy nuddepeHIranbHbIX ypaBHEHU:

y'=z-y
2'=y-2z+w
wW=z-w

Ha MHTEpBaje U3MEHEHMsI HE3aBUCUMOW nepemMeHHoN oT 0 1o 6, ¢ HavyalbHBIMU YCIOBHSIMMU:
y(0) = 1; z(0) = 0; w(0) = 3.

Bapuanr 3.

1. Pemuth cucteMy JMHEHHBIX YpaBHEHHIA:

011ly+032z+12x=0
008z-0,67y-052x=0,71
042z2+014x+0,77y=0
2. C Tounoctbio 0,001 HaliTH KOPHU HEIMHEHHOTO YpaBHEHUS:
x*—02x*+05x+15=0.
3. Pemuth cucremy nudhepeHnuaibHbIX YpaBHEHUI:
{y%=ﬂy—yn
'=y71-1
Ha MHTEpBaJle U3MEHEHUs He3aBHUCUMOM nepeMeHHoN oT 0 1o 20, ¢ Ha4aJbHBIMM YCIOBHSIMMU:
y(10) = 1; z(10) = 3.
Bapmuanr 4.
1. Pemuth cuctemMy JTMHEWHBIX YpPaBHEHUN:

68y, +6ly, +71z=7
5z+53y, +44y, =61
82z+71y,+785y, =58

2. C Tounoctbio 0,001 HaliTé 1Ba OMMKAHIIMX K HYJIIO KOPHS HETMHEHHOTO YpaBHEHMS
mpu X > O:

8cosx—e* =0.
3. Pemmuth cuctemy mudhepeHInanbHbIX YpaBHEHHH:

y'=z-0,25y
2'=(1-y*)z-y
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Ha MHTEpBaJC W3MEHEHUS HE3aBUCUMOW mepeMeHHOW oT 0 10 6, ¢ HaYaJlbHBIMU YCIOBUSIMU:
y(0) =2; z(0) = 0.

Bapmuanr S.

1. Pemuth cucteMy JIMHEHMHBIX YPABHEHHI:
10a-7b+d =12
—-3a+10b+6¢c=4
5b-c+6d=6
3c+3d =7

2. C momorupto ¢pyukuuu fzero cucremsr MATLABc tounoctsio 0,001 Haiith KOpHH He-
JIMHENHOTO YPaBHEHMUS:

. X
x?sin >t 2=0.
30. Pemuth cucremy nuddepeHmaibHbIX YpaBHECHU:
y'=z-y
Z'=y—-2-2+W
W =z-w
Ha MHTEpBaje U3MEHEHHs] He3aBUCUMOW nepeMeHHOM oT 0 1o 4, ¢ HayalbHBIMU YCJIOBMSIMHU:
y(0) = 2; z(0) = 0; w(0) = 1,5.
Bapuanr 6.
1. Pemuth cuctemMy TMHEWHBIX YpPaBHEHUN:

10x-17y =8
5X—-y+6z=16
—13x+8z+6n=4
3y-z-7n=20
2. C rounoctbio 0,001 HaliTH KOPHU HETMHEWHOTO YPaBHEHHUS:
e*—cosx=0.
3. Pemmuth cucremy nudhepeHInanbHbIX YpaBHEHMI:
u’=-10u+100i
{i’ =-100u —10i
Ha MHTEpBAJIE U3MEHEHUs He3aBUCUMOM nepeMeHHo oT 0 1o 0,5, ¢ Ha4aJbHBIMHU YCJIOBMSIMMU:
u(0) =2;1i(0) = 2.
Bapmuanr 7.
1. Pemuth cucteMy JMHEWHBIX YpaBHEHHIA:

12x,-0.2%,+03x, =-0,6
16x,-0,2x, -01x,=03
-03x, +0]1x, -15x, =04

2. C rounoctbio 0,001 HaliTH KOPHU HETMHEWHOTO YPABHCHHS:

JIx=1 —cos €2x =0.

3. Pemiuth cucremy nudhepeHnuanbHbIX YpaBHEHUI:

s'=-0,2s
n'=15s—4n?
u’ =15n?

Ha MHTEpBaje U3MEHEHMs] HE3aBUCUMOW nepeMeHHOM oT 0 1o 7, ¢ HayalbHBIMU YCIOBMSIMM:
s(0) = 10; n(0) = 0; u(0) = 0.

Bapmuanr 8.

1. Pemuth cucteMy JTMHEHHBIX YpaBHEHHIA:

13,72x+48z2-32y =61
8,2z +136y+44x=3,7
86y—-712x+75z=-0,65

2. C tounoctsio 0,001 HaliTH KOPHU HETUHEHHOTO YPAaBHCHHUS:
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2x* +3x° +4x* +5x-6=0.
30. Pemuts cucremy nuddepeHunanbHbIX ypaBHEHUN:
u'=-u+i
{i’ =—-100u —i
Ha WHTEpBaJe U3MEHEHUS HE3aBUCUMOM mnepemeHHO oT 0 A0 3, ¢ HavYaJbHBIMU YCIOBUSIMHU:
u(0)=1;1i(0) =0.
Bapuant 9.
1. Pemuth cuctemMy TMHEWHBIX YPaBHEHUI:
71y, +68y,+61ly, +34y, =7
S5y, +48y,+53y,+34y,=61
82y, +78y,+71y,+34y,=58
3,2y, +16y,+25y,+34y, =15
2. C tounoctsio 0,001 HaiiTH KOPHU HETMHEHHOTO ypaBHEHUS TIpH X > O:
5x—84nx+1 =0.
3. Pemutsb cucremy nuddepeHranbHbIX ypaBHEHU:
y'=z-1
{z’ =1000-900y
Ha WHTEpBaJe U3MEHEHUS HEe3aBUCUMOUN mepemeHHO# oT 0 g0 1, ¢ Ha4YadbHBIMU YCIOBUSIMHU:
y(0) =2; z(0) = 2.

Bapuanr 10.
1. Pemuth cucteMy JIMHEMHBIX YPAaBHEHHM:

15x, +6X%, + 7%, =8

9x, +10x, =2
3X, +3X; +11x, =4
2%, +17x, =8

2. C Tounoctbio 0,001 HaliTH KOPHU HEIMHEHHOTO YpaBHEHUS:
x* +12x* +4x-8=0.
3. Pemmuth cucremy nudhepeHnaibHbIX YpaBHEHMI:
u=-u+2
{v’ =-10v + 20u?
Ha MHTEpBaje U3MEHEHMs He3aBUCUMOW nepeMeHHol oT 10 no 20, ¢ HavyanbHBIMU YCIOBHSMMU:
u(10) =1; v(10) = 1.

Bapmuanr 11.
1. Pemuth cucteMy JTMHEWHBIX YpaBHEHUIL:

13,72x+48z2-32y =61
82z+136y+44x=37
806y—-712x+75z=-0,65

2. C rounoctpio 0,001 HaliTH KOPHU HEJIMHEWHOTO YPABHCHHUS:

2x° +3x* +9x+27=0.
3. Pemiuth cuctemy nudhepeHnuanbHbIX YpaBHEHUI:

y' =02y
z' :1,3-y—4-z2 +v
vi=z2—15-v
Ha MHTEpBaje U3MEHEHMs] HE3aBUCUMOW NMEPEMEHHOM OT 2 110 8, C HayaJbHBIMU YCIOBMSIMM:
y(2) =2;2(2) =0; v(2) = 1.
Bapmuanr 12.
1. Pemuth cucteMy JTMHEHHBIX YpaBHEHHIA:

12x, -0,2x, +0,3x, =-0,6
16x,-0.2x, -0]1x, =03
-03x,+0]1x, -15x, =04

23



2. C tounoctsio 0,001 HaliTH KOPHU HETUHEHHOTO YPAaBHCHHUS:
x*—0.2x* +05x+15=0.
3. Pemiuth cucremy nudhepeHnuanbHbIX YpaBHEHHI:
u'=-u+i
{i’ =-100u —i
Ha MHTEpBajJe M3MEHEHHs HEe3aBUCUMOHN mepeMeHHoi or 0 1o 3, ¢ HayaJbHBIMU YCIOBUSIMHU:

u(0)=1;i(0) =0.

Bapuant 13.

1. Pemuth cucTeMy JIMHEHHBIX YPAaBHCHHI:
10x-17y =38
5X—-y+6z2=16
-13x+8z+6n=4
3y—-z-7Tn=20

2. C Touynoctero 0,001 HaliTh 1Ba OMMKAHIIMX K HYJIIO KOPHS HETMHEWHOTO YpaBHEHHS
mipu X > O:
8cosx—e”* =0.
3. Pemuth cucremy nudhepeHnuanbHbIX YpaBHEHMIA:

s'=-02s
n'=15s—4n?
u’ =15n?

Ha MHTEpBaje MU3MEHEHHs] HE3aBUCUMOW rnepeMeHHON oT 0 10 7, ¢ HayaJbHBIMU YCJIOBUSIMU:

s(0) = 10; n(0) = 0; u(0) = 0.

Bapuanr 14.

1. Pemuth cucteMy JIMHEHHBIX YPABHEHHI:
10a-7b+d =12
-3a+10b+6¢c=4
5b-c+6d=6
3c+3d =7

2. C Tounoctbio 0,001 HaliTH KOPHU HEIMHEHHOTO YpaBHEHUS:
. X
x%sin >t 2=0.

3. Pemmuth cucremy nudhepeHnaibHbIX YpaBHEHMI:
u’=-10u+100i
{i’ =-100u —10i
Ha MHTEpBaje M3MEHEHHUs] He3aBUCUMOW nepeMeHHOM oT 0 1o 1, ¢ Ha4YaJbHBIMM YCIIOBUSMHU:
u(0) =1,1i(0) =0.
Bapuanr 15.
1. Pemuth cucteMy JTMHEHHBIX YpaBHEHHIA:

68y, +61ly, +71z=7
52+53y,+44y, =61
82z+71y,+785y, =58

2. C rounoctpio 0,001 HaliTH KOPHU HEJIMHEWHOTO YPABHCHHUS:

e*—cosx=0.
3. Pemiuth cuctemy nudhepeHnuanbHbIX YpaBHEHUIH:
y'=z-y

Z'=y—-2-2+W
w=z-w
Ha MHTEpBAJC M3MEHEHUS HE3aBUCHUMOW mepeMeHHOW oT 0 10 4, ¢ HaYaJbHBIMH YCIOBHUSIMH:
y(0) =2;z(0) = 0; w(0) = 1,5.
Bapuanr 16.
1. Pemuth cucteMy JIMHEHHBIX YPaBHCHHIA:
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011y +032z2+12x=0
008z-0,67y-052x=0,71
042z2+014x+0,77y=0

2. C tounoctpio 0,001 HaiTH KOPHU HETUHEHHOTO YPAaBHCHHUS:

JIx=1-cos ©.2x =0.
3. Pemiuth cucremy nudhepeHnuaibHbIX YpaBHEHUIH:
y'=z-0.25y
{f=a—y52—y
Ha MHTEpBaje M3MEHEHMsI He3aBUCUMOHN mnepeMeHHOH oT 0 1o 6, ¢ HayalbHBIMHU YCIOBHUSAMHU:
y(0) = 2; z(0) = 0.
Bapuant 17.
1. Pemuth cuctemy JTMHEWHBIX YPaBHEHUN:
9x, — 73X, + 21X, +14x, =432
60x, +42x, —16x, —4x, =28
10x, +15x, + 37X, +10x, =844
13x, —23x, —14x, +44x, =371
2. C Tounocteio 0,001 HalTH KOPHHU HEIIMHEHHOTO YpaBHEHUS:
2x* +3x° +4x° +5x-6=0.
3. Pemutsb cucremy nuddepeHranbHbIX ypaBHEHU:
{y%=ﬂy—yn
Z'=yz1-12
Ha MHTEpBaJle U3MEHEHUsI He3aBUCUMOM nepemeHHol oT 0 1o 20, ¢ HaYaJbHBIMU YCIOBHUSAMMU:
y(10) =1, z(10) = 3.
Bapuant 18.
1. Pemuth cuctemMy TMHEWHBIX YpPaBHEHUN:
21x, +11x, +0,6x, +21x, =3,24
09x, +14x,+044x,-0,7x,=0,2
-08x,-032x, +12x,+0,2x, =-05
0,7x, +014x, —35x, +18x, =12
2. C Toynoctbio 0,001 HalTH KOPHU HENMHEHHOTO ypaBHeHus npu X > O:
5x—84nx+1 =0.
3. Pemiuth cucremy nudhepeHnuanbHbIX YpaBHEHUI:

y'=z-y
2'=y-2z+Ww
W=2-w

Ha MHTEpBAJC W3MEHEHUSA HE3aBUCHUMOW mepeMeHHOW oT 0 10 6, ¢ HayaJdbHBIMHU YCIOBHUSIMU:

y(0) = 1; z(0) = 0; w(0) = 3.
3.2 3agaHus 1J1sl IPOMEKYTOUYHON aTTeCTAUM
KoHTposnbHBIE BOIIPOCH! K 3K3aMEHY

. Orarsl pemieHus 3a1a4 Ha OBM.

. AnroputMmsl. CBolicTBa U BUABI aIrOpUTMOB. CrI0COOBI NpeICTaBICHHUS aITOPUTMOB.
. Pa3BeTBisromuecs anropuTMsl.

. [IporpamMMupoBanue pa3BeTBISIOUINXCS aITOPUTMOB.

. [Jukmm4ecKkue aaropuTMBl.

. [IporpaMMupoBaHne NUKINYECKUX aITOPUTMOB.

. MaccuBsl. TUIIOBBIE IEHCTBUSA C MACCUBAMH.

. Ucnionp3oBanme moanporpamm (poreayp, GyHKInH).
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9. Busibl OTpenHoCTH, OIIEHKA MOTPEIIHOCTH IPU OTIEpalusaX Hal TPUOIMKEHHBIMU
yyciaaMu. MICTOYHMKHM NOrpEenIHOCTH NPU pelieHnd 3a1a4d Ha DBM.

10. [TonsTHe 06 annpokcumanuu GpyHkiui. Jluneitnas natepnosuusa. Ksagparuunas
uHTepnossiuud. CpeqHeKBaIpaTHYHOE NPUOIHIKEHHE.

11. Yucnennoe nunrerpupoBanue. Meron npsMoyroinbHUKoB. Merton Tpanenuil. Meron
Cumncona. BeluncieHnue KpaTHbIX HHTErPAIOB METOA0M ssueek. Meroasl MonTe-Kapio.

12. Yucnennoe nuddepennupoBanue. Berurcnenue nepBoii 1 BTOpor MpOU3BOIHBIX IS
TabJIMYHO-3aJaHHbIX (QYHKIMN. BelunciaeHne 4yacTHBIX IPOU3BOIHBIX TAOINYHO-3a/1aHHBIX
byHKUIN.

13. Cucremsl nuHelHbIX ypaBHeHU. [IpsiMble 1 uTepalliOHHbIE METO/Ibl PELIEHUS CHC-
TEM JIMHEHHBIX YPaBHEHUM.

14. HenuneitHbie ypaBHeHUs. Pelienne HeTMHEHHBIX ypaBHEHUH METOIaMHU JISJICHUS OT-
pe3Ka IomnoJjam, XopA, KacaTelbHbIX, IPOCTON UTEpaLUH.

15. Cucrembl HeTMHENHHBIX YpaBHEHUN. PerieHre cucreM HeTMHEWHbBIX YpaBHEHUI MeTo-
JlaMU ITpocTo urepanuu, HerotoHa.

16. Iuddepenunansupie ypaBHeHHs. OIHOIIATOBBIE M MHOTOILIATOBbIE METO/IbI PEILICHUS
g depeHraIbHbIX ypaBHeHUH. CriocOOBI MOBBIIEHUS TOYHOCTH YMCIIEHHOTO PEeIeHUs Au -
(bepeHIaTbHBIX YPaBHEHHH.

17. Pemienue nuddepeHanbHbpIX YPaBHEHHI ¢ YaCTHBIMH TPOU3BOIHBIMHU.
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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