MUHHCTEPCTBO OBPA3OBAHUS 1 HAVKU
JIOHELIKOM HAPOJTHOW PECITYBJIMKU
TOCYJIAPCTBEHHOE OBEPA30BATEJIbHOE YUPEXJIEHUE
BBICILIET' O ITPO®ECCHUOHAJIBHOI'O OBPA30OBAHUS
«TOHELIKWI HAITUOHAJIbHBIM TEXHUYECKUI YHUBEPCUTET»

PABOYAS ITPOT'PAMMA JIUCIHUIIJIMHBI
Bb1.B.05 MoaennpoBaHuie YCTAHOBUBIINXCS PEXKUMOB B DJIEKTPUUYECKUX CUCTEMAX

(KO,Z[ 1 HAUMCHOBAHUE NJUCHUIUIMHBI COINIAaCHO y'-IeﬁHOMy rmaHy)

13.03.02 - DneKTpOdHEPTreTUKA U DJIEKTPOTEXHUKA

(KO,E[ 1 HAaMMEHOBAHUE HAIIPABJICHUS / CHGLII/IHJILHOCTPI)

DJIEKTPOIHEPTETUYCCKUE CUCTEMBI U CETU

(HarMeHOBaHHe MPOGHIISL / MATUCTEPCKON MPOrPaMMBI / CIICLIHATH3ALMH)

Hanpasnenue noarotoBku:

Hanpasnennocts (mpoduiin):

[Tporpamma: OakanaBpuaT
(6aKaaBpuar, MarMcTpaTypa, CrieLHaInTeT)
dopma oOydeHwUs: OYHas, 3a0YHas, OYHO-3a0YHAS
(ouHas1, 3a049Hast, OYHO-320UHAS)
OuHo-
dopma oOydeHus Ounas 3aoyHas
3a04Hast
Cemectp 5 6 6
O6mrast Tpy10EMKOCTH B 3.€./9acax 5/180 5/180 5/180
KonTakTHas pabora (4ac.), B TOM 4ucClie 74 36 16
JIeK1uM (yac.) 17 8 2
nabopatopHbie paboThI (Yac.) 34 12 4
IIPAaKTUYECKHE (CEMUHAPCKHE) 3aHATHS (Jac.) 17 8 2
CamocrosiTenpHast paboTa (4ac.), B TOM YHCIIe 52 90 128
KypcoBO#l MpoekT (paboTa) (cemecTp/yac.) 1/27 1/27 1/27
KonTtpons (3x3aMeH, yac./3a4€T) IK3aMEH | JK3AMEH | DK3aMeH
’ (54) (54) (36)

Jlonenk, 2023 r.
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Pabouas nporpamma sucrminHe « MOETMPOBAHHE YCTaHOBUBIIHXCS PEXKIMOB B
BIIEKTPUYECKUX CHUCTEMax» COCTaBlieHA B COOTBETCTBHU C YYe€OHBIMH IUIaHAMH IIO
HanpapjIeHHIo NOAroToBKH 13.03.02 — «DnekTposHepreTuka u 3JeKTPOTEXHUKAY (IIpo-
(hunb «OEKTPOIHEPreTUIeCKHe CHCTeMbl U CeTH») i 2023 roxa mpuéMa 1o O4HOI,

320YHOM ¥ OYHO-3209HOH popmam o0ydeHHsl.

CocrTaBureb:

)
Cr. npenonasarens kaheapst d
«ONEeKTPUIECKHE CUCTEMEI»

_____I'pumanos C.A.

(HW’.

(®.1.0.)

Pabouas mporpamMma paccMoTpeHa M NPHHATA Ha 3acelaHud Kadenpsl «DIek-

TPHUYCCKHEC CUCTEMBD).

Iporokon ot 0% O3

2023 roma Ne é

[ Tonxosumuenko J[.B.

3aBenyronuii kKadempoii é 7 /(/7

(®.1.0.)

Paboyas mporpamma ogo0pena ydeGHo-MeTogudeckoii komucceneii TOYBIIO
«IOHHTY» no Hampasnenuto noarotoBku 13.04.02 — «DneKTposHEpreTHKa M dIEK-

TPOTEXHHKA. "
[TpoTokoi or <g_/25> ©2 2023 roma Ne _:%
IIpencenarens = Tkauenko C.H.

(moamuce) (®.1.0.)

Pabouas nmporpamma npoasiena st 20

«OIEKTpUIECKUE CUCTEMBIY.
IIpoTokomn ot « »

rojia npuémMa Ha 3acelaHuu Kageapbl

20 roga No

3aBeyIoUHi Kadeapoi

(moxnuce)

Pabouas mporpamma npoasiena s 20

«OJEeKTpUYEeCKUE CUCTEMBI».
IIpoTokoi oT « »

(®.1.0.)
roja npuéma Ha 3acelaHuu Kadeapsl

20 rona Ne

3aBeayrouuit kadeapoit

(noamuck)

Paboyas mporpamma nmpomsiena s 20

«ONEeKTPUIECKUE CHCTEMBD.
IIpoTokom oT « »

(®.1.0.)
roja npuéma Ha 3acelaHuu Kadeapsl

20 rona Ne

3aBenyrommit Kadeapoi

(moammuck)

(®.1.0.)
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1 OBBEKT, HEJIb U 3AIAYU OCBOEHUA INCIUIIJINHBI

JducuumuinHa paccMaTpuBaeT BONMPOCHI, KOTOPBIE CBSA3aHbI C U3YYEHUEM METO-
0B (DOPMUPOBAHMS MaTEMAaTHUYECKUX MOJENEH 3aJaun pacyeTa U aHajdu3a YCTaHOBHB-
IMXCS PEKUMOB B AJIEKTPUUYECKUX CHUCTEMAX, a TAKXKE C U3YUYCHUEM METOJOB U ajiro-
PUTMOB PEIICHHS CUCTEM JIMHEWHBIX U HEJIMHEWHBIX alreOpandecKux ypaBHEHUM.

IeJbl0 TUCHUIIMHBI SIBJSIETCSI: TTOJATOTOBKA CTYJEHTOB B 00JIACTH NMPUMEHE-
HUSI COBPEMEHHBIX MAaT€MaTUUYE€CKUX METOJOB, CBSI3AHHBIX C MOACIMPOBAHUEM YCTAHO-
BUBIIIUXCS PEXXUMOB B JIEKTPUUECKUX CUCTEMAaxX C MCIOJIL30BAHUEM alTreOpbl MaTpHII,
Teopun TpadoB, UYHUCIEHHBIX METOJIOB, BEPOSATHOCTHO-CTATHCTUYECKOTO aHaiW3a Hu
[I9BM. A Taxxe HEOOXOAMMOCTH CBSI3aTh MATEMATHUKY KaK OOIIETEOPETUIECCKYIO JTHC-
UUIUIMHY C OPAaKTUYECKUMU €€ MPUMEHEHUSMH B aBTOMATHU3UPOBAHHOM JUCIETYEP-
CKOM YIIPaBJICHUH JJIEKTPOIHEPTreTUUECKUMU CUCTEMAaMHU U JIaTh KOHKPETHBIA MareMa-
TUYECKUN armapaT JJi1 MHKEHEPHBIX UCCIICIOBAHUNA B 00JIACTH JIEKTPOIHEPTETHKHU.

3ajaun QMCHMILVIMHBI: OCHOBHBIMM 3aJa4yaMM JUCLMUIUIMHBI SIBISCTCS U3yUe-
HUE MATEMATUYECKUX MOJICJICH SJIEMEHTOB AJIEKTPUUYECKUX CUCTEM U METOJIOB pellle-
HUS 33/1a4 pacyeTa U aHaJIu3a YCTAaHOBUBIIUXCS PEKUMOB.

B pe3ynbrate 0CBOCHMS TUCIUILIUHBI CTYICHT JOJDKEH
3HATh

— METOJIbI (POPMHUPOBAHUS U MPeoOpa3OBaHUs MOJEIICH YCTAHOBUBIIETOCS PEKHU-
Ma JIEKTPUYECKUX CUCTEM B MaTpUIHOU popme;

— MAaTeMaTUYECKUE METOJbl PELICHUS] CUCTEM YPaBHEHUI OMUCHIBAIOIIMX YCTa-
HOBHUBIIICHCS PEXHUM MPU pa3IudHbIX hopMax UX 3arucH, Haubosee dPpheKTUBHBIC TPU
aBTOMATU3WPOBAHHOM JIUCIIETYEPCKOM YIPABJICHUHN dHEProcucTeMamMu Ha 6aze DBM;

— MepeIoBOM OTEUYECTBEHHBIM U 3apyOEKHBIH OMBIT B 00JACTH MOICIMPOBAHUS
AIEKTPUYECKUX CUCTEM U CETEM;
yMeTh

— (hopMuUpOBaTH Y3JIOBBIE M KOHTYPHBIC YPaBHEHUS YCTAHOBUBIIUXCS PEKUMOB
AIEKTPUUYECKUX CUCTEM;

— paccuuTbiBaTh Ha OBM peXuUMbl 3IEKTPUUYECKUX CHCTEM C MOMOIIBI TPO-
rpaMMHBIX MaTeMaTudeckux nakeros (MathCad u T.11.);

BJIA/IETh

— HaBBIKAMM MCIIOJIb30BAHUS MATEMATUYECKOTO ammapara sl pelieHus: 3aaad
pacuéTa U aHalii3a YCTAaHOBUBIIHUXCS PEKUMOB B AJIEKTPUUECKUX CUCTEMAX.

[lepeuncieHHbIe pe3yabTaThl 00yUCHUS SBISIFOTCS OCHOBOM JJIs1 ()OPMUPOBAHUS
CIEAYIOUIUX KOMIIETEHIUM:

- CIMOCOOHOCTH MOJIETTUPOBATh OOBEKTHI MPOGECCHOHATHHON ACATEIHHOCTH C HC-
MOJIb30BAaHUEM CTaHJIAPTHBIX MAKETOB U CPEJICTB AaBTOMATU3UPOBAHHOIO MPOEKTUPOBA-
nus (11K-2);

- CIMIOCOOHOCTB OMPENENATh MapaMeTpbl 000PYI0BaHUS, PACCUUTHIBATh PEKUMBI
paboThI ¥ y4acTBOBATh B BEJICHUH PEKUMOB 00BEKTOB MPOGECCHOHAIBHOU JEATEeIbHO-
ctu (IIK-5);

- TOTOBHOCTh ONIPEACNIATh U o0ecrneunBaTh 3PHEKTUBHBIC PEKUMBI TEXHOJIOTHYE-
CKOTO Mporuecca 1o 3aaannon meroguke (I11K-6).
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2 MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMME

JucuumninHa OTHOCUTCS K 4acTH, (GOpMHUPYEMOM ydacTHUKaAMU 00pa3oBaTelb-
HBbIX oTHOIIeHuM, bioka 1 «lucuumimael (MOaysin)» y4eOHOrO MIIaHa.

basupyercs Ha 3HAHUSAX U YMEHUSX, KOTOPbIE CTYAECHT MPUOOpEN MPU OCBOCHUH
MPEALIECTBYIOIUX AUCIHUIUIMH, COOTBETCTBYIONIMX IJIAaHY MOJArOTOBKHU OaKaniaBpOB IO
HanpasieHuto 13.03.02 «DIeKTpoIHEePreTUKa U JIEKTPOTEXHUKA».

3HaHUS ¥ yMEHUS, MPUOOPETEHHBIE P OCBOCHUU JAHHOW JAWCIUIUIMHBI, peaju-
3YIOTCSI CTYJICHTOM TIPH BBITIOJIHEHUH HAYYHO-HCCIICOBATEIHCKON PabOThI M MTPOXOXK-
JIEHUH T'OCYyapCTBEHHON NTOIOBOM aTTECTALIUH.

3 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

3.1 PacnpenesieHue yueOHbIX YaCOB 10 TeMaM JUCUUIJIMHBI U BUAAM 3aHSTHI
KonmuectBo yacos
HaumenoBanue tem (o4Hasi/0uHO-3a049HAas1/3a09Hast popma)
(conmeprkaTesbHBIX MOJIYJIEH) B ToMm uncne
Bcero
Jlexmuu| Ilpaxr | JlaGop. CPC

Tema 1. Beenenue. Mogenun 5>JI€MEHTOB
ANIEKTPUYECKUX cUCTeM. CXEeMBbl 3aMeIleHHS
3JIEMEHTOB HJIEKTPUUYECKUX CHCTEM M UX MaT-
pHUYHOE TpEACTaBICHUE.

Tema 2. DnemMeHTH Teopuu rpadoB I pac-
9eTa 3JEeKTPUUECKUX CHCTEM. AHATTUTHYECKOE
npescTaBIeHNe MHPOPMAIMU O KOH(HTypa-
LIUM DJIEKTPUYECKON CETHU.

Tema 3. O6001ICHHOE YpaBHEHUE COCTOSIHUS
cetu 1o 3akoHam Kupxroda.

Tema 4. Y3i0Basgs MOJETb YCTaHOBUBIIIETOCS
pexXuMa SICKTPUIECKON ceTu. Meroa y3io- 9/12/14 2/2/0 2/0/0 2/2/2 3/8/
BBIX YpaBHEHUI.

Tema 5. KoHTypHBIE YypaBHEHUS YCTaHOBUB-
MIUXCSI PSKUMOB DJICKTPHUECKUX ceTeil. Me- 16/15/16 2/2/0 2/2/0 8/2/2 4/9/
TOJI KOHTYPHBIX YPaBHEHHH.

Tema 6. PemieHue ypaBHEHUSI COCTOSHUS Me-
tonoM l'aycca. MtepanoHHbIe METOABI pac-
yeTa PeKUMOB AJIEKTPUUECKOM ceTh (METO/
MIPOCTON UTEPALIUU U METOJ| 3eHAETs).

Tema 7. Meron HeloToHa B pacderax pexu-
MOB JJICKTPHUYECKON CETH MPH HEITUMHEHHOCTH 18/14/16 3/0/0 3/2/0 8/2/0 4/10/
HUCXOJHBIX YPaBHEHUII.

Tema 8. CoBpeMeHHBIE BBIYHCIHUTEIbHBIC
KOMIUIEKCHI JJIsl pacdyeTa M aHaJlu3a yCTaHO- 4/477 2/0/0 0/0/0 0/0/0 2/4/
BUBIINXCS PEKUMOB JIEKTPUUYECKUX CUCTEM.

KonTakTHas padora (101M0JHUTENb-

11/8/14 2/2/2 | 2/0/0 4/0/0 3/6/

11/12/14 2/0/0 | 4/2/2 2/2/0 3/8/

11/12/12 2/2/0 | 2/0/0 4/2/0 3/8/

13/14/16 2/0/0 | 2/2/0 6/2/0 3/10/

Has) 6/8/8 - - - -
Kypcosasi paGora (nmpoekr) 27127727 - - - 27/27/27
HToro no BugaM 3aHATHI 126/126/144 | 17/8/2 | 17/8/2 | 34/12/4 | 52/90/128
KonTtpoJas 54/54/36

Hroro: 180
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(I)opanOBaHne KOMIIETEHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHUILIMHbI

Kommerennun Tembl TUCHUTIITNHBI, HAlleJICHHBIC HA BBIPAOOTKY KOMIIETCHIIUN
[IK-2 Temsbr 3-8
TIK-5 Temsr 1-2, 8
[1K-6 Temsr 3-8
3.2 Jleknun

[{enbto TEKIIMOHHBIX 3aHATHI SBJISETCS MPUOOpPETEHHE CTYACHTAMHU OCHOB 3HAHUMN
B 00JIaCTH MOCTPOEHHUS] MAaTEMaTHYECKHX MOJENeN IJisi pacueTa YCTaHOBHBIIUXCS pe-
YKAMOB B JJIEKTPUYECKUX CUCTEMAX U YMEHUN PELIECHUs TAKUX 3a/1a4 C UCIOJb30BAHUEM
U3BECTHBIX MAaTEMATUYECKUX METOJOB.

Tewma 1. BBenenue. Mojenu 371eMEHTOB AJIEKTpHUECKUX cucTeM. CXeMbl 3aMelte-
HUS DJICMEHTOB 3JIEKTPUYCCKUX CUCTEM M MX MAaTPUIHOE MTPEICTABIICHHE.

Coneprxanue Temsl 1:

Ileap W 3a7aud AUCHMILIMHBL «MoaenupoBaHUE YCTAHOBUBIIUXCS PEKHUMOB B
JEKTPUYECKUX CHCTEMax», €¢ MecTo B yueOHoM mpoueccuio. Kmaccudukarus o0Oia-
CTell NpUMEHEHHUs B IEJIOM 3aJa4 DHEpreTuku. MaTeMaTUU4eCcKUe OCHOBBI METOJ0B HC-
clieqoBaHMs DJIeKTpuueckux cerel. OcHoBHble HNOHATHS. CXEMBI 3aMEIIeHUs JHHHUH,
TpaHcGOopMaTOPOB, Y3JIOB HAIPY3KH M Y3J10B r€HEPAIHH.

JIuteparypa x Teme 1: [JI11, JI2, JI3, JI14, JI6]

Tewma 2. DnemMeHTHI TeOpuu TpadoB 1715 pacueTa MIEKTPUISCKUX CUCTEM. AHAJH-
TUYECKOE TIPeICTaBlIeHne NH(POpMAIUK 0 KOHPUTYPAITUHU JICKTPUIECKOU CETH.

CopaepxkaHue TEMBI 2:

OcuoBuble nousths. IlpeacraBienue cxembl 3aMelenust B Buae rpada. Ilomayue-
HHE NEpBOM MAaTpHUIbl coeauHeHui. Mcrnoap30BaHMe IEPBOM MaTPHIILL COSIMHEHHU.
Pacuer ycTaHOBHBHIETOCS peKMMa Pa3oMKHYTOM ceTu. IlorydeHme BTOPOM MaTPHIIBLI
coenuaeHuii. Mcmoap30BaHMEe BTOPOM MAaTPHIILI COSTUMHEHHU.

JIuteparypa k Teme 2: [JI1, JI2, JI4]

Tema 3. O0001IEHHOE ypaBHEHUE COCTOSTHUS ceTH 1o 3akoHaMm Kupxroda.

CopaepxaHue TEMBI 3:

ITonyyenue 000OIIEHHOr0 ypaBHEHMSI COCTOSIHHMS dJeKTpryeckoi cetu. Iloyuye-
HHE BTOPOM MATPHUIBI COCAMHEHHM HAa OCHOBE IIEPBOM MATpHILL coenmHeHui. Pacder
YCTaHOBHMBIIIEIOCS PEKMMA 3aMKHYTOM ceTu. Penrenne 0000IIEHHOIO YpaBHEHHS CO-
CTOSIHHUS ITYTEM HNOHMKEHHUSI IOPSIJIKA MATPHUIILI A.

JIuteparypa k Teme 3: [JI1, JI2]

Tema 4. Y3110Bas MOJIE/Ib YCTAHOBUBILIETOCS PEXUMA IEKTPUUECKOU ceTu. MeTon
Y3JIOBBIX YPABHEHUM.

ConeprxaHue TeMBI 4:

CxeMa 3aMelleHHs] SJIEKTPUYECKUX cucTteM. DOopMUpPOBAaHUE U MaTpUYHAs 3a0UCh
YPAaBHEHUN YCTAHOBUBUIEIOCS PEXUMA IIEKTPUYECKUX CUCTEM. YPABHEHUS Y3JIOBBIX
HAIIPsHDKECHUM W MX MaTpW4Has 3anuck. MaTpuila OpOBOAMMOCTEN €€ NOJYYEHHE U Xa-
DPaKTEPUCTHUKA.
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JIuteparypa k teme 4: [JI1, JI2, JI3, JI4]

Tema 5. KOHTypHbIE YpaBHEHHUSI YCTAHOBUBIIMXCS PEXKUMOB JICKTPUUYECKUX Ce-
Ter. MeTo KOHTYPHBIX YPaBHECHUM.

CojaepkaHHE TEMBI 5:

Ilonydyenne matpuinbl KOHTYpHBIX DJIC M MaTpuIlbl KOHTYPHBIX CONPOTHBIICHHUM.
Anroput™M MeToAa, MPHU YCJIOBHHU, 4TO 3a7aHbl TOJbKO DJIC B BeTBAX cxeMbl. O000-
IIIEHHbIE KOHTYPHBIE YpaBHEHMA. AJITOpPUTM METOJIa JUIsA clIydas HaJW4Ms B CXEME 3a-
naromux TokoB ¥ DJIC B BETBSIX.

JIuteparypa k teme 5: [JI1, JI3, J14]

Tema 6. Pelienne ypaBHeHUs1 cocTOsiHUS MeTosioM ["aycca. TepanimonHbie MeTo-
JIbl pacyeTa pexXUMOB IEKTPUUECKOU ceTH (METOJI MPOCTOM UTEpalMi U METOJ 3eiiie-
JI81).

Conepxanue Temsbl 6:

IIpssMBI€ METOJIBI PEIIEHUs] CUCTEM JUHEHHBIX YPAaBHEHUM NOJYUYCHHBIX HA OCHOBE
Y3J0BOI'0 YpaBHEHHMS M 0000IIEHHOT0 ypaBHeHMs cocTosHus. Meron I'aycca B anreo-
panueckoii popme. Tabanunas popma meToaa I'aycca.

IIpeoOpa3zoBaHue y3JI10BOTO YpaBHEHHUS JUIS PEIICHUS METOAOM IIPOCTOM UTEPAIIUU.
OcHoBHBIE BbIpakeHHUs. PellieHne KOHTYPHOIO YpaBHEHHS METOJOM ITPOCTOM HTEpa-
. OCHOBHBIE BEIPAXKEHHS IO METOY 3eraeiist (MeTO YCKOPEHHOM UTEPAIHH).

Pemenne He IMHENHOrO Y3JI0BOro ypaBHeHHs MeToaoM 3enpaeist. IlpmMeHeHue
MeToJ1a eIl B DHEPIETHKE.

JIuteparypa k reme 6: [JI1, JI4, JIS ]

Tema 7. Meron HprooToHa B pacdyeTax peXMMOB AJIEKTPUYECKON CETH IIPU HEIM-
HEWHOCTH UCXOJHBIX YPABHCHUM.

Conepxanue TeMbl 7:

Croco0bl 3aJ1aHusI HAarpY3KH M T€HEPAIMK B y3JaX. 3aIMCh HEIUHEHHOU CUCTEMBI
ypaBHEHHUH y310BbIX HanpspkeHur. Cyre MeTona HeroToHa. I'padmuueckast MHTepOpeTa-
usg Metoaa HeroToHa. ITonyduenne BeIpaKE€HUS JUIs peIISHUs] OHO HEJIMHEHHOI0 ypaB-
Henns:t MmerogoM HproTtona. Moaudunuposanueiii MeTos 1 HproToHa. Pelienne cucTeMal
HEIMHEHHBIX ypaBHeHMI MetonoM HproTona. PenieHue y3i0BBIX ypaBHEHHH OajiaHca
MOIITHOCTH. PellleHne ypaBHEHHI Y37I0BBLIX HampspDKeHHil Oamanca TOKOB. OCHOBHBIE
BBIpA)KCHHUS.

Jluteparypa x Teme 6: [JI11, JI2, J14, JIS]

Tema 8. CoBpeMeHHbIE BEIYUCIUTENBHBIE KOMILJIEKCHI JIJIsl pacyeTa U aHajau3a
YCTAHOBHUBIIUXCSI PEXKUMOB 3JIEKTPUUECKUX CUCTEM.

CopaepxkaHue TEMBI 8:

TpebGoBaHUs K BBIUMCIUTEIHLHON MOIIHOCTH KOMIILBIOTEPHOM TEXHUKH. Y BeJIHYe-
HMEe 00beMa, pelIaeMbIX 3a7a4 B SJIEKTPOSHEPreTUKE. Y CI0KHEHHE 3aJ1ay pacyeTa pe-
)KUMOB. IIpuMepbl COBpEMEHHBIX BBIYHMCIUTEIBLHBIX KOMIIJICKCOB JUISL PEIICHHUS 3ajiay
sHepreTuku (EnergyCS, RastrWin, ETAP, PowerFactory, PSS/E u np.).

JIuteparypa k Teme 6: [JI2, JI5, JI6]




3.3 IlpakTHyecKkue 3aHATHUSA

O0BeM, gac.
Ne JIurepa-
Tema 3anaTHA OYH/OYH-
n/n Typa
3204/32049H
Omnepanuu ¢ MaTpuIiamMu (CIOKEHHE YMHOKEHUS U OOpaIieHune
MaTpHIL).
Marpuunoe npencraBieHue KoHdurypauuu cetu. [lomyyenue
2 MepBOM M BTOPOM MaTpHllbl coenrHEHU. Brinenenue nepesa 2/2/2 [JI1, JI2,JI8]
rpada 1 XopI.
Hcnonp3oBanne MaTpuilbl KOADQPHUIIMEHTOB pachpeaeeHus
3 JiepeBa U1 pacyeTa YCTaHOBHBILETOCS PEKHMMa B Pa3OMKHY- 2/0/0 [JI1, JI2,JI8]
TOU CETH.
Pacuer ycraHoBHMBLIETOCSA peXMMa B 3aMKHYTOM CETH C HC-
4 MOJIb30BaHWEM OOOOIIEHHOTO YypaBHEHHUs cocTosiHus. [loHM- 2/0/0 [J11, JI2,JI8]
YKEHHE MOpsiiKa MaTpUIbl A.
HccenenoBanue MaTpuibl y3JI0BbIX MPOBOAUMOCTEN JUIsl pacue-
5 Ta YCTaHOBUBILETOCS peKHUMa B dJEKTpUuecKkor cetu. llomy- 2/2/0 [JI1, JI2,JI8]
yeHue MaTpuibl Yy U ee oOpanieHue
HccnenoBanue KOHTYPHBIX YPaBHEHHMM JUIsl pacdyeTa yCTaHO-
6 s YPHBIX YD AP y 2/2/0  |[JIL, JI2,J18]
BUBIIIETOCS PEKHMMA 3aMKHYTOM CETH.
7 Pemienue y310B0ro ypaBHeHUs METOI0M [ aycca. 2/2/0 [JI1, JI8]
Hcnonb3zoBanue urepanmoHHoro Meroga HeroToHa misa mony-
8 pat . ORI 300 |, 112,718
YEHUs HAIIPSDKEHUS B KOHIIE paJUaIbHOIO Y4acTKa CETH.
Uroro: 17/8/2
3.4 JlabopaTopHbIie padoTHI
O0newMm, yac.
Ne JIurepa-
Tema paboThl OYH/OYH-
n/n Typa
3a04/3a04H
Ucnonws3oBanue cpenst MATHCAD n1st paboThI ¢ BEKTOpaMU
1 pe AP p 2/0/0 [J15,J17]
1 MaTpuiamMu —
2 Marpuunsie oneparopsl u pynkuuu 8 MATHCAD 2/0/0 [JI5,]17]
Pacuer ycraHOBHBILErOCs peXUMa Pa3sOMKHYTOH 3JIEKTpHUYE-
3 CKOM CETH C TIOMOIIBI0 MaTpUIlbl KOA(DPHUITMEHTOB pacpee- 2/2/0 [JI7]
JICHUS 3a/1aI0IINX TOKOB
Pacuer ycranoBuBIIErocss pexxumMa 3JIEKTPUYECKOW CETH MY-
4 TE€M HEMOCPEJCTBEHHOTO PelIeHUs] 0000IIEHHOTO ypaBHEHUS 2/2/0 [JI7]
COCTOSIHUSI
Pacuer ycraHoBHUBLIETOCA peXUMa IEKTPUYECKOM CETH IIy-
5 TeM TIOHWIKEHUS TOpsiAKa MaTpHIlbl KoddduimeHToB 0000- 2/0/0 [JI7]
HIEHHOTO YPABHEHUS] COCTOSIHUS
Pacuer ycranoBuBIIETOCS peKHMa AIEKTPUUYECKOM CETH Me-
6 Y PS P 2/2/2 [J17]
TOJOM Y3JIOBBIX HANPSKEHUU
7 Pacuer ycraHoBUBLIETOCS peXUMa JJIEKTPUYECKOU CETH Me- 2/0/0 [17]
TOJIOM KOHTYPHBIX TOKOB (3aJalolKe TOKU B y3J1aX paBHbI () =
Pacuer ycraHoBHBIIErocs pexuMa METOJOM KOHTYPHBIX TO-
8 Y ! p A P 2/2/2 [717]
KOB (3.1.C. BeTBeil paBHbI 0)
Pacuer ycraHoBHBLIETOCS peXUMa JJIEKTPUYECKOU CETH Me-
9 TOJIOM KOHTYPHBIX TOKOB (3aJaHbl 3./1.C. BETBEU M 3aJal0lIue 2/0/0 [JI7]
TOKH B y3J1aX)




O0BeM, gac.
Ne JIurepa-
i Tema paboTs OYH/OYH- Typa
3204/32049H
Pacuer ycraHoBUBLIETOCS peXUMa JJIEKTPUYECKOW CETH Me-
10 TOJ TPOCTOM HMTEpAIMU MPHU UCIHOJIH30BAaHUU Y3JIOBBIX ypaB- 2/0/0 [JI7]
HEHUI
Pacuer ycraHoBUBIIErocs pekuma 3JIEKTPUUYECKOM CETH Me-
11 TOJAOM YCKOPEHHOM MTEpalUy IIPU HUCIOJIb30BAHUHU Y3JIOBBIX 2/2/0 [JI7]
ypaBHEHUI
Pacuer ycraHoBUBLIETOCsS peXUMa JJIEKTPUYECKOW CETH Me-
12 TOJ TMPOCTOM HTEpalMd TMPH HCIOJIb30BAHUM KOHTYPHBIX 2/0/0 [JI7]
YPAaBHEHUU
HccnenoBanue pexnMa HECMMMETPUYHBIX HArpy3o0K 4YeThl-
13 . . 2/0/0 [JI7]
pexmnpoBoHOI Tpexdasznoi cetu 380/220 B
Onpenenenne HanpspkeHud B koHie JIDIT metonom HeroTona
14 (0e3 ydera momepeyHOW COCTaBIISIOIICH MAJCHUS HaIpshKe- 2/0/0 [JI7]
HUSA)
Omnpenenenue HanpsokeHus: B konile JIDII meronom Herotona
15 (C yd4eToM TONEpEeYHON COCTaBIISIIONICH MAJCHUS HaIpsHKe- 2/2/0 [JI7]
HUSA)
Onpenenenre HanpsyKEHUH B y3jaX 3aMKHYTOM CXEMBbI METO-
16 noM HproToHa ¢ MCIOIB30BAaHUEM IJId COCTABJIEHUSI BBLIXOJ- 2/0/0 [JI7]
HOT'O YPaBHEHMsI METO/IA Y3JIOBbIX HAIIPSKEHUN
17 Pacuer HamnpspkeHul B y371ax 3aMKHYTOM CETH MOAMQPHUIIAPO- 2/0/0 171
BaHHBIM MeTo10M HbroToHA
Uroro: 34/12/4
3.5 CamocTosiTesibHasi padoTa CTYJIEHTA
No O0BeM, gac.
I /;1 Bunsl camoctosTensHON paboOThI CTYICHTA OYH/OYH-
3a04/3a04H
1 M3ydeHne JeKIMOHHOI0 MaTepuaia 7/16/25
2 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 7/16/25
3 [ToaroroBka K J1abopaTopHBIM paboTam 11/31/51
4 BrinosiHeHNE KypcOBOIO MPOEKTa -
5 Brimonaenue kypcoBoii paboThl 27/27/27
6 Brinonnenne MHAMBUYATIBHOTO 3aJaHUS -
Uroro: 52/90/128

3.6 KypcoBoii npoekT (padora), HHAMBUAYAJIbHOE 3aJaHUe

WNuauBuayanbHOE 331aHUE N0 JUCHUIUIMHE YYEOHBIM IIAHOM HE MpeaycMOTpe-
HO.

KypcoBasi padora Ha TeMy: «PacueT ycTaHOBUBIIMXCS PEKUMOB PaOOTHI DIIEK-
TPUUYECKOHN CEeTH MaTEMaTHUYECKUMH METOJIaMU» MPEAYCMOTpPEHa B Y4eOHOM IIIIaHE.

[lens maHHOW KYpCOBOW pabOTHI SBISETCS 3aKPETUICHHE TEOPETHUECKUX 3HAHUM,
MOJYYCHHBIX TPU W3YYCHUU TUCIHILIMHBI «MOAETNpOBaHHE YCTAHOBUBIIHMXCS PEXKU-
MOB B JJIEKTPUYECKUX CHCTEMaxX», a TAKkKe BhIpaOOTKa MPaKTUYECKMX HABBHIKOB pacueTa
YCTaHOBUBILIUXCS PEXKUMOB pabOThI SJEKTPUUECKON CETH MPU M3MEHEHHU YCIOBUU ee
paGotel. [[ns oOnedeHus pacyeToB KypcOBOUl paOOTHI, BCE pacyeThl PEKOMEHAYETCS
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BBITIOJTHATE C HCIIOJIb30BAaHHEM BBIUYMCIIUTEIILHOW TEXHUKH MIPU MTOMOIIX POTPAMMHOTO
komruiekca MATHCAD.

Tematuka 3agaHuii KypcoBoil pabOThI CBS3aHA C COCTABICHUEM CXEM 3aMellleHHs
3JIEMEHTOB DJIEKTPUYECKUX CHCTEM, a TaKkKe C MPUMEHEeHue Teopuu rpados ams odpa-
OOTKHM TMOJY4YEeHHOU cxeMbl 3aMmelieHus. [Ipu BbIMONHEHNH KYypcOBOM pabOThl CTYJEHT
JOJDKEH 3aKPeNUTh MaTepHal MO0 COCTABICHUIO MaTEMaTUYECKUX MOJENIeH OMUCHIBAIO-
IIUX YCTPAaHUBIIMKCS PEXUM pabOTHl AJIEKTPUUECKONW CETH M HAYyYUTHCS BBIOJIHSITH
pacueT CUCTeM JIMHEHHBIX U HEMHEHHBIX anreOpandecKux YpaBHEHUH aHATUTUYECKH-
MU 1 UTEPAITIOHHBIMU METO/IaMHU.

B pesynbrare BoIOTHEHHS PaOOTHI CTYIEHT JTOJKEH:

— 3HATh HPUHIMIBI TTOCTPOCHUS MAaTEMAaTUYECKOH MOJIEIN Y4acTKa dIIEKTpHUe-
CKOM CETH, UCTIONB3YsI MATPUYHOE MPEJICTABICHUE OCHOBHBIX YPaBHEHUI;

— yMeTh MOJIb30BATHCS AJNTOPUTMAMHM, NMPEIHA3HAYCHHBIMU JJISl PEIleHHs CH-
CTEeM JIMHEWHBIX U HETMHEHHBIX anreOpanyecKuxX ypaBHEHUH KaK aHAIMTHUYECKUMHU, TaK
Y UTEPALMOHHBIMUA METOAAMHU.

OtueT 0 paboTe COCTOUT U3 TEKCTOBOM 4acTH Ha juctax ¢opmara A4. PexomeH-
JyeMblil 00beM MOACHUTENBHON 3aIUCKU K KypcoBoi pabore: 30-40 crpanun ¢popmara
A4.
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4 POH/I OHEHOYHbIX CPEJICTB

4.1 Kpurepuu u mKaJjbl 151 HHTETPHUPOBAHHOI OUEHKU YPOBHS C(POpMHUPO-
BAHHOCTH KOMIIeTeHIIUH

Cocmasenawowas komnemeHyuu — NOIHOMA 3HAHUU

- HyJI€BOW YPOBEHb: HEBEPHbIE, HE apI'YMEHTUPOBAHHBIE, C MHOXECTBOM I'PYOBIX
OLIMOOK OTBETHI HA BOIIPOCHI / OTBETHI HA JIBa BONPOCA U3 TPEX MOJIHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAIIbHBIX TPEOOBAHMIA;

- MUHAMAJIBHBIM YPOBEHb: JJaHbI HE IIOJIHBIE, HE TOYHBIE U ApIYMEHTUPOBAHHBIE OT-
BETHl Ha BOMPOCHL. YPOBEHb 3HAHUM HIKE MUHUMAIIBHBIX TpeOoBaHuil. JlomyiieHo MHO-
ro TpyOBIX OIIUOOK;

- TIOPOTOBBIM YPOBEHb: JaHbl HEJOCTATOYHO IIOJHBIE, TOYHBIE U APTYMEHTUPOBAH-
HbIE OTBETBHI Ha BONPOCHIL. [1710X0 3HAET TEPMUHBI, ONPENEICHUSA U TOHITHUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHLHUIIBL. J[OIYIIIEeHO MHOTO HErpyObIX OLIMOOK;

- CpeaHui ypoBeHb: /[aHbBl OCTATOYHO IOJHBIC, TOYHBIE U APTyMEHTHPOBAHHbBIC
OTBETHI HAa BOIIPOCHIL. B 1€JI0M 3HAaeT TEpMUHBI, ONPEICIICHUS U IOHATUSA; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], IPUHLUIBL. J{0MyI11eHO HECKOJIBKO HErPyObIX OLIMOOK;

- IPOJIBUHYTHIN YPOBEHbB: JJaHBI ITOJIHBIE, TOYHBIE U ApIYMEHTUPOBAHHBIE OTBETHI HA
BOIPOCHL. 3HAET TEPMUHBI, ONPEACICHUSA U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIEHUS, TPUHIMIBL. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIMOOK;

- BBICOKMU YPOBEHB: JIaHbI ITOJIHBIC, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHHBI, ONPENEICHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILIEHUS, TPUHLHUIIBL. JIOMYyIIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasenaowasn KomnemeHyuu — yMeHus

- HYJIEBOM YpOBEHb: IIOJHOE OTCYTCTBHE MOHUMAHUS CYTH METOAMKHU PELICHHS 3a-
Jlauu, JOMYIIEHO MHOKECTBO TpyOeHIINX OmMOOK / 3a/1aHus HE BBIMOJIHEHbI BOOOIIIE;

- MUHHMMAQJIbHBI YpOBEHb: cjaboe MOHMMAaHUE CYTH METOAMKU pPELICHUs 3ajaud,
JOTyIIeHbI TpyOble ommOKu. Pemenus He o0ocHoBaHbl. He ymMeeT ucnoib30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JUTEparypy. He opueHTHpyeTcs B crienuanbHOM HAyYHOH JIMTEpa-
Typ€, HOPMAaTUBHO-TIPABOBBIX AKTaX;

- MIOPOTOBBIA YPOBEHb: JIOCTATOYHOE MOHUMAHKUE CYTH METOAMKHU PELICHUS 3a1auH,
JOMyIIeHbl ommnOKH. Pemienust He Bcerna 000CHOBAHBL. YMEET HCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo OpHeHTUpYyeTCs B CELHaIbHON HAYYHOM JIUTEPATY-
p€, HOPMATUBHO-TIPABOBBIX aKTaX;

- CPEIHHI YPOBEHb: B LIEJIOM [TOHUMAET CYTh METOAUKHU PEILICHUS 3a]1a4H, JTOITyIle-
Hbl OmMOKW. PemieHuss He Bcerma OOOCHOBaHBL. YMEET HCIOJb30BaTh HOPMAaTUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYUYHYIO JIMTEPATYPy, HOPMAaTUBHO-IIPABOBBIE aKThI;

- IPOJBUHYTHII YPOBEHbB: B LIEJIOM IMOHUMAET CYyTh METOAMKHU PELLICHUS 33Ja4H, J10-
nyleHbl HeTouHOCTU. Crioco0eH 000CHOBATh pellIeHusl. YMEET UCIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYIO U CHELUAIbHYIO HAYYHYIO JIMNTEPATYPY, HOPMATUBHO-IIPABOBHIE AKTHI;

- BBICOKMI ypoBeHb: [loHnMaeT cyTh MeTonuku pemeHus 3anaun. Criocoden o0oc-
HOBaTh PEIICHHUA. YMEET HCIOJb30BaTh HOPMATUBHO-TEXHUYECKYI0 M CIECHUATBHYIO
HAYYHYIO JIUTEPATYPY, IEPEA0BOM 3apyOEKHBII OMBIT, HOPMATUBHO-IPABOBBIE AKTHI.
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Cocmasnsaowas KomnemeHyuu — 61A0eHUe HABbIKAMU

- HYJICBOM YpOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKU BBIMOJHEHUS MPOdhecCcHo-
HaJIbHBIX 3a/1a4. VICOIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPHU BHIIOJIHEHUH OTJEIBbHBIX
3aJlaHuM;

- MUHMMAaJIbHBIN YPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKUA BBITIOTHEHUS Mpodec-
CUOHAIBHBIX 3a7a4. VICIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH IIPU BBHINIOJHEHUU OT-
JICAbHBIX 3aJJaHUM;

- TIOPOTOBBI YPOBEHb: BJAJCET OINBITOM T'OTOBHOCTU K NMPOGECCHOHAIBHOU Jes-
TEJTBLHOCTH U MPOQPECCHOHATBHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBbie NEUCTBUS BBITIOJIHIET MEIJICHHO U HEKAYECTBEHHO;

- CpeIHU yPOBEHB: BIAJACET CPEAHUM OMBITOM TOTOBHOCTH K MPO(ECCUOHATBHON
NeATEeTLHOCTH U MPOodeCCHOHATHPHOMY CaMOCOBEPIIICHCTBOBAHUIO. TpyI0BbIE ACHCTBUS
BBITIOJTHSIET HAa CPEHEM YPOBHE TI0 OBICTPOTE M KAYECTRY;

- MPOJIBUHYTHIA YPOBEHb: BIIAJICET ONBITOM U JOCTATOYHO BBIPAXKEHHOW JIMYHOCT-
HOM TOTOBHOCTH K MPO(ECCUOHAILHON JEATEIBHOCTH M MPO(PEeCcCHOHATBLHOMY CaMOCO-
BEPIIIEHCTBOBAHMIO. BBICTPO M KaUECTBEHHO BBIMOJIHAET TPYAOBBIE JECUCTBUS;

- BBICOKMI YPOBEHB: BIIAJIEET OMBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHON TOTOBHOCTH
K TpodeCCUOHAILHON AESATEILHOCTH W TMPOdeCCHOHATIbHOMY CaMOCOBEPIIICHCTBOBA-
HUIO. BBICTPO M Kau€CTBEHHO BBITIOJHSET TPYIOBBIE ACHCTBUA.

Obobwennas oyenka cgpopmMuposaHHoCmu KoMnemeHyul

- HyJIEBOM YPOBEHb: KOMIIETEHIIUU HE C(HOPMHUPOBAHBI;

- MMHUMAJIbHBIA YPOBEHb: 3HAUUTEIHLHOE KOJIMYECTBO KOMIIETEHIIMN HEe cHopmMHU-
pPOBaHO;

- TIOPOTOBBIM YPOBEHb: BCE KOMIIETEHIIMH C(HOPMHUPOBAHBI, HO OOJILIIMHCTBO Ha
IOPOrOBOM YpPOBHE;

- CpeIHUI YPOBEHb: BCE KOMIIETEHIIUN CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJIBUHYTHIM YPOBEHb: BCE KOMIIETEHIIMU CHOPMHUPOBAHBI HAa CPEIHEM UM BbI-
COKOM YPOBHE;

- BBICOKUM YPOBEHb: BCE KOMIIETEHIIMN C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHY M IPUMeP IK3aMEeHAIMOHHOT0 OMJIeTa

Bonpocsl k 3k3aMeny
Kakoii 3akoH B MaTpuuyHOii (hopme oTpaxaet 31o Beipakenue (M-1—J < g;)?
Kakoii 3akoH B MaTpuyHOI (popme BbIpaKaeT (MzT Uy —Zg- 1< ¢)?
Yo noka3pIBarOT 3J€MEeHTHI cToj01a MaTpulbl C,?
Kaxk Ha3pIBaeTcs MaTpuia n 1 4eMy paBHO YHUCIIO €€ CTPOK?
Yemy paBeH TOK y3ia OanaHca?
Kak noiay4yuts nepByro MaTpuily COEAMHEHUN 1O 3alaHHOMY Tpady cetu?
Kak noiay4uuts BTOpYO0 MaTpHIly COEIUHEHUI 110 3aJaHHOMY rpady ceTu?
Kakoga pasmepHocts matpuiisl M u N?
. Yto Takoe UA u pusnueckuii CMbICI 3TON BEITUYUHBI?
10 Kakoii 3akoH B MaTpuuHOii popme BoipaxaeT (Uy = Cy' - Zy - 1,,)?
11.KakoB nopsiiok matpuiibl A?

00 NON U R W
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12.Kax Ha3bIBaeTcs TOK g, B KAKMX BETBAX OH NPOTEKAET?

13.Kakue BeTBU BXOJAT B MaTpuLbl Mg?

14.Kak Ha3bIBaeTcs TOK I,, B KAKMX BETBSIX OH MPOTEKACT?

15.Yemy paBHa nOpsAIOK MaTpulsl Y,?

16.Kak onpenensrorcs 3neMeHTsl Y 1 Yi?

17.Yemy paBeH nopsiioK MaTpULbl Zy?

18.Yemy paBHBI dDJIEMEHTBI Zyiy M Ligi)?

19.Yemy paBHO KOJINYECTBO KOHTYPHBIX TOKOB?

20.3auem BBoguTCs noamarpuna 0 BMmecte ¢ nogmarpuuei C,?

21.Yemy paBeH NOpsAOK MaTpHLbI J?

22.Yto Takoe Oa3uCHBIN U OATAHCUPYIONTNH Y3JIbI B cXeme?

23.Kaxkoif MeToJ1 - MPOCTOM MJIM yCKOPEHHOW UTepanuu obecrneurnBaer O6omnee ObICT-
PYIO CXOAUMOCTb PE3YJIbTaTOB?

24 Kakum o6pazom nonyuuts ¢pyakiuo W (U2) = 0?

25.KakuMm o6pazom HenuneHas ¢pyukius W (U2) = 0 npeBpaiaetcs B IMHEHHYIO?

26.Kakue cymecTBYIOT ClIoCOObI CXOUMOCTH?

27.Yto npencrasisier coboit Sxkobuan?

28.Kakum o6pazom nonyuuts ¢pyukiuu W1 (U2, 8) = 0 u W2 (U2, 6) = 0 nipu pe-
HICHUH 33J]a4M pacyeTa MoTeph HAPSLDKEHUS B PaIMalibHOM CETH ¢ Harpy3Koi?

29. UYem ornmyaercs MoauduimpoBanHbiii Metos HproroHna-Padcona ot oObru-
Horo metoja Hetorona?
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IIpumep 3K3aMeHAMOHHOIO OHJIeTa

T'OVEBIIO «[JoHenkHil HANHOHAILHEL TeXHHIeCKH YHHEEDCHTEeT»

VpOEeHE EEICIIEr0 DpodeccHOHATEHOTO 00paz0oBaHHT bakanaep
(DEEAMABPAST, (MSMBATATST, MITECTRETYRE)
Hanpaenenus DOOrOTOEEH (COSMHATEHOCTE): 13.03.02 - 3nekTpo3HepreTHra U 3NeKTPOTEXHUEA
{EOE, BIIEIHRS)
HIJ'DIL"'H.IE [:..[mﬁepmag OporpanMMa, E]IE].IHE.II-ISE]IHH)Z SJ'IEICI'FIGEHEFIFETH'-IECKHE CHCTEMBl W CETH
{RIIEEERS)
Cm[ecrp: 5 cemecTp (o4Han popma), & cemecTp (3aodyHan fopmal
YVe0HAT THCIOHILTHHA MogenvpoBaHWe YCTAHOBWBLWIWXCA PERWMOE B 3MEKTPWY ECKMX CUCTEMAX

BEHIIET N= 1
1. [aTte onpegeneHue, uyTo Takoe DasncHBIR yaen.

2. CocTaeuTe Matpuuy ko3 UUMeHToE pacnpegeneHin JepeBa 4NA 3a4aHHON CXeMbl CeTH:

@
@

—»
At
L

T®

©

3. Paccuntartk 1‘n,l'E'.TElHI'.':IEIl*IEILIJl*Il':II!ZH Pexnm FIE.EDTI:I EIE.MKH‘}.I'TDIH BJ'IEICI'FIH'-IE!CKDH CeTH MeToOLOM Y3NOBbLIX

YpaBHEeHUI. @

..|1 =+3 A4

Ja=-TA

Bi=4 0Om 2 3
R:=50m

H:=20m

Us. =6

4 Paccuutate nocneapapWiHblil pexum paboThl 3NeKTpUYeckol CeTH (CXema U3 npegboyliero
NYHKTA) C NOMOLWLIO MATPULE! KO3 MULMEHTOR pacnpedeneHla Jepesa, NPy OTEMIOYEHWH NTHUHMK

Me 1.
VIEepEIeHO HA 2acelaHHEH KaeIpE SNEKTPWHECKWE CHMCTEMBI
| EEEMSE0ESHRS Eaf SIPEl DOTHOCTERD )
IIpoToxon Ne oT
3ae. xadenpoi MonkoEHKW4YeHKD [0.B.
{Dogmac:) (=100
JxzaneHaTop IpywiaHoe CA

{DoOmBRCE) (=H.0)
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4.3 Kpurepum ouieHMBaHUS

Texymuit KOHTPOJIb 3HAHUN CTYA€HTa OYHON (POPMBI 0OYUEHHSI OCYIIECTBISAETCS
M0 pe3yJibTaTaM MPaKTHUYECKUX 3aHATUH, TaOOpaTOPHBIX pabOT M KypCcOBOMl padoTHI;
CTYJEHTa 3a04HOM (POopMBbI 00yUEHHS — MO PE3yJIbTaTaM BBIMOJIHEHUSI KypcoBOW pabo-
Thl. BbilonHeHne 3alaHuil HAa MPAKTUYECKUX 3aHITHUSIX, BBITOJHEHHE JIaOOPATOPHBIX
paloT ¢ 3aImuTOM 0TUETA, BHIMOJIHEHNE U 3aIUTa KYPCOBOM pabOThI, MPEAYCMOTPEHHBIX
paboueii MporpaMMoil TUCHUIUIMHEI, SIBISETCS HEOOXOIUMBIM YCIOBHUEM JIOMYyCKa CTY-
JIEHTA K 9K3aMEHY.

IIpome:xkyTouHasi aTrecTalusi 1O Pe3yJibTaTaM OCBOCHHS TUCLMUILUIMHBI B Ce-
MeCTpe MPOBOAUTCS B (hOpME CEMECTPOBOIO dK3aMeHa. JK3aMeH MPOBOAUTCS MUChMEH-
HO 1o OwmyieraM. DK3aMEHallMOHHBbIE OWJIETHI JUIsl OYHOM U 3a04HOM QOpMbI 00yUEHUS
coJiepaT OJUH TEOPETUUYECKUU W TpU MpaKTUUeCKHX 3anaHud. [Ipu HeoOXxoIuMocTu
OTBEYAIOUIUH JOHKEH COMPOBOJUTH HAMMCAHHOE MOSICHAIOIMMHI CXEMaMH U PUCYHKA-
MU. Bompockl 0XBaThIBalOT TEOPETUYECKYIO YACTh Kypca, a Takxke TpPeOyIT JEeMOH-
CTpalliM MPaKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYJEHTOM B XOJ€ JJAOOPaTOPHBIX U
MPaKTUIECKUX PabOT, a TAK)KE KypCOBOU pabOTHI.

IlepBoe 3agaHue TEOPETUUYECKH BOMPOC MPOCTEHIIEro THUIMA, OLIEHUBAETCS B S5
6amoB no mkane ECTS. TpeOyercst kpaTkuii ¥ TOYHBIA OTBET HA MOCTABJICHHBIA BO-
npoc. Bropoe 3ananue, cBA3aHHOE C COCTABJICHUEM PA3IUYHBIX MATPUI], HEOOXOJUMBIX
JUISL COCTABJICHUSI MCXOJIHOW MAaTeéMaTHUYE€CKOW MOJENM Y4acCTKa SJIEKTPUUYECKOM CETH,
orieHuBaercs B 15 6anoB no mkane ECTS. TpeOyeTcst cocTaBUTh MO 33JaHUIO0 MaTPUILY
B OOIIEM WJIM YMCJIOBOM BapuaHTe. TpeTbe 3aJjaHue Ha TeMy: pelleHHe 3aJjaul pacuera
YCTAaHOBUBLIETOCS PEXKUMA JIJIsl 3AMKHYTOM CETH OJAHUM U3 METOJIOB, PACCMOTPEHHBIX B
Kkypce, onenuBaercs B 50 OanoB no mkane ECTS. TpeOyercs He ToybKO 3HaHUE (Dop-
MyJl, HO ¥ TOYHOCTbh, U IPABUJIBHOCTh MOJYyYEHHOro pemieHus. [IpaBunbHOCTH anro-
puTMa olieHuBaeTcs B 15 0anoB, NpaBUILHOCTh COCTABJICHHBIX OCHOBHBIX MAaTpPHI] OIle-
HUBaeTcs B 15 0asioB, BBINOJHEHHE MPOBEPKU MOJYUYEHHBIX pE3yJbTAaTOB pacuera Ha
OCHOBE MAaTPUYHBIX BBIPAKEHHI OCHOBHBIX 3aKOHOB 3JIEKTPOTEXHHUKH OLIEHUBAETCS B
10 6anoB, 10 6a0B IPaBUIHLHOCTH BHIYUCIICHUN. YeTBepTOE 3a7aHNE, CBA3AHHOE C pe-
LIEHUEM 337a4M PacyeTa yCTAaHOBUBLIEIOCA PEXHUMa ISl Pa30OMKHYTOW CETH, OLIEHUBA-
etcst B 30 Oanos no mkane ECTS. Tpebyercst He TOIbKO 3HaHUE POPMYI HO U TOUHOCTD
Y MPABWIBHOCTH MOJIYYEHHOTO penieHus. [IpaBuibHOCTh anropuTMa OLEHUBAETCAd B 5
0anoB, MPaBMIBHOCTh COCTABJICHHBIX OCHOBHBIX MaTpul] orieHuBaeTcs B 10 6anoB, BbI-
MOJIHEHHWE MPOBEPKU MOJTYYEHHBIX PE3yJIbTAaTOB pacueTa Ha OCHOBE MAaTPUYHBIX BbIpa-
KEHUU OCHOBHBIX 3aKOHOB 3JIEKTPOTEXHUKH OlieHHBaeTcsi B 5 OanoB, 10 OanoB mpa-
BUJILHOCTh BBIYHUCIICHUH.

[Ipu noacyere 0ayuIOB 3a TEOPETHYECKUI BOMPOC M MPAKTHUYECKUE 3aJaHUSI OT
MaKCUMAaJIbHOT'O KOJINYECTBA OAJJIOB CHUMAETCS 3a:

— HeMpaBWJIbHBIM OTBET HA BOIPOC: 5 OAIIOB — Juist 3aAaHus 1;

— HEMpaBWJILHO COCTABJIEHHAs MaTpHIla UK JIp. 3aMEUYaHUs 10 €€ COCTABJICHHIO

oT 5 go 15 6aiuioB — o 3amanug 2;
cyliecTBeHHbIe OMOKU: OT 15 10 30 6amioB — nmpakTUUeCcKoe 3aJaHue 4;

— Menkue omuoku: ot 1 1o 15 6aimoB — nmpakTudeckoe 3aianue 4;
cymectBeHHbIe ommOKkn: oT 20 10 50 6amuIoB — MpakTUYECKOE 3adaHue 3;
Meskue omuoku: ot 1 10 20 6ayoB — MpakTUYECKOe 3a1aHue 3.
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HTorosas o1ieHKa 3a dK3aMEH pacCcUnThIBACTCA KaK CyMMa 0ajI0B 3a KaXXJ10€ 3a-
JaHHUC. HpI/I OLCHWMBAHWH CTYyACHTA HA 3K3aMCHC IIPCIIOAaBaTC/Ib PYKOBOACTBYCTCA KPU-

TEepPUSAMH, TIPUBEICHHBIMU B TaOiuIe 1. MakcuMaabHO BO3MOKHOE KOJIUYeCTBO 0aJi-
JoB — 100.

Tabnuua 1 — Pacnipenenenue 0amioB o CEMECTPOBOMY 3K3aMeHY (O4Hasi popma)

MaxkcumansHo
dopma KOHTPOJIS
BO3MOIKHOE KOJMYECTBO OAILIOB
o Bompoc 1 5
TBET Ha BOIPOCHI M PEIICHUE
33J1a4d PK3aMEHAIlMOHHOTO 3agadue 2 15
Grnera 3agaHue 3 50
3aganue 4 30
HUTOIO: 100
Cymma 6amioB Ouenka Ouenka
no 100-6anpHOI mKae no mkasie ECTS 10 TOCYJJAPCTBEHHOM IIKAJIE
90-100 A O1ianyHo
80-89 B Xobolo
75-79 C p
70-74 D V OBIIETBOPUTENHHO
60-69 E g p
35-59 FX HeynoBaeTBOPHTEIHHO
0-34 F YA p

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUYCHUCM JUCIUIIJINHBI.

4.4 IlpyMep TeKyLIero onpoca Ha NPAKTUYECKUX 3AHATUAX

Ha nmpumepe tem «Omnepanuu ¢ MaTpuiiaMmu (CJI0KEHHE, YMHOKEHUE U oOpariie-
HUE MaTpull)» U «MarpudHoe mpencraBienne kKoHdurypamuu cetu. [lomyuenue mep-
BOU M BTOPOU MaTpHIIbl COeNMHECHMN. Brimenenue nepesa rpada u xopa»

1. Yro Takoe Matpuua?

2. Kak nmpoBepuTh CyIIECTBYET JIn 0OpaTHAss MaTPHUIIA JJISI HCXOTHON?

3. Korga npumeHsieTcss MUHOpP MaTpULbl?

4. Kakum oOpa3zom hopMHUpYETCs TPUCOCTMHEHHAS MaTpurIia?

5. B kakom cirydae MOXHO NMEPEMHOKUTH MATPUILIbI?

6. Uro Takoe rpad? YUto 3HAUUT HanpaBieHHbIN rpad?

7. Yro Takoe nepeBo rpada?

8. KakoB npunIum Beidopa xopa rpada?

9. Kak noiy4yuTs NepByr0 MaTpUILy cOeAMHEHUH rpada’?

10.Kak moiy4uTh BTOPYIO MaTpUILy COCTUHEHUU Tpada’?

4.5 Ilpumep TeKkyliero onpoca Ha Ja00paTOPHbIX 3aHATUIIX
Ha npumepe Ttembl «PacueT ycTaHOBHBIIETOCS peXHMa METOJAOM KOHTYPHBIX
YPaBHEHUI».
1. B dem mpeumyIiecTBa MeTo/ia KOHTYPHBIX TOKOB IO CPaBHEHHUIO, HAIIPUMED,
C MCTIOJb30BaHNEM 00O0OIIEHHOTO YpaBHEHUS COCTOSIHUS,
2. Yemy paBHa NOPSAIOK MaTpULbl Z;?



NS nAEW

8.
9.
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UYeMy paBHBI DIIEMEHTHI Zy;; U Zy;i?
UeMy paBHa KOJIMYECTBO KOHTYPHBIX TOKOB?
3aueM otHOcUTCA noamatpuiibl 0 BMecte ¢ nmoamatpuubl C,?

Yro Takoe I; B BeIpaxkeuuu I, = Z ;1 - Ey

Kakoii 3aKk0H B MaTpiuHOi hopme oTobpakaer ypasaenust Uy = C,' - Z, - I,
- CaT ) Ea.

UeMy paBHa NOPSAAOK MATPHULIBI J?

Uemy paBeH 3aarolIuil TOK B y3Jie 6ananca?

Ca
10. Ckomabko cTpok u cTon01oB 0 nmpudaBUTCS B MATPHUIIE o |» €CH KOMHIECTEO

11.
12.
13.

14.

KOHTYPOB YBEIUYUTCS Ha 17

Kak HazpiBaercs TOK I, B KakuX BETBSIX OH IPOTEKaeT?

Kaxkoii 3akoH B MmaTpuuHOi popme oToOpakaeT ypaBHeHUss M - [—J < g;
Kaxkoii 3akoH B MatpuuHoil ¢opme oToOpakaeT ypaBHeHus N - Z.- [ — E; <
Eu-

UTo Takoe MeTO/1 HAJIOKEHUS?

4.6 KypcoBoe npoeKTupoBaHue
KitoueBbie BOITPOCH! Ha 3alTUTy KypCOBOM paOOTHI.

A S

10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

UTo 03HaYaeT peKUM M YTO 03HAYAET MPOLECC UX OTINYUE?

UTo Takoe yCTAaHOBHBIIMICS peKUM?

UTO 3HAYUT HOPMAJIBHBIN U MOCIE€AaBAPUNHBIN peKuM?

UTo Takoe mapameTpbl peKUMa U MapaMeTpbl CXEMBbI 3aMELICHUS ?
Krnaccudukanus 37eKTpu4ecKux ceTei mo HanpsHpKeHUIo U KOH(DUTypaliui.
CocTaBuUTh cXeMy 3aMEUICHMS JIMHUM 3JIEKTpornepeaay Ha HanpsokeHuud 6-10
kB, 35 kB u 110-220 kB ux otanyus.

Pacuer mapameTpoB cxeMm 3aMEIICHMS JIMHUI DJIEKTPONEPENad U CUIIOBBIX
TpaHchopMaTopoB.

EnuHunbl n3MepeHns OCHOBHBIX TApaMETPOB PEKUMA U CXEM 3aMEILICHHUS ?
Mopen HICTOYHHKOB U Harpy3ok. O61acTe IpUMEHEHUS.

Uro 3naunt 6a3ucHsi y3en? Kak ero BeiOpars?

Yro 3naunt 6anancupytromuit y3en? Kak ero Beiopats?

[Tomyuenue nepBoi 1 BTOPOW MaTpPHUILIbl COEAMHEHUN A1 rpada ceTH.
AJropuT™M MeTOJla Ha OCHOBE OOOIEHHOTO ypaBHEHMs cocTosHusA. Ero mpe-
UMYILECTBA U HEIOCTATKHU.

AJITOpUTM METOJa Ha OCHOBE Y3JIOBOTO YPaBHEHUS (METOJ Y3JIOBBIX HAIps-
»)keHui). Ero npeuMyiiiecTBa 1 HEJJOCTATKHU.

AJNTOpUTM METOJA Ha OCHOBE KOHTYPHOTO YpaBHEHUS (METOJ KOHTYPHBIX TO-
KoB). Ero npenmyiiecTBa 1 HEJOCTATKH.

OueHNnTh pe3ynbTaThl pacyeTa yCTAHOBUILErOCS PEXUMA I 3aMKHYTOU M
Pa30MKHYTOM CETHU (ITOCIEAaBAPUNHBIA PEKUM yUaCTKA CETH).

YT0 3HAYUT PEUINTH CUCTEMY YPAaBHEHUI aHAJTUTUYECKU?

Kakue utepanmoHHble METOIbI PEIICHUS CUCTEM alredpanyecKux ypaBHEHHM
BbI 3HaeTe?

banaHchl MOIIHOCTEN, MATPUYHOE MTPEICTABICHHUE.



17
S PEKOMEHAYEMASA JIMTEPATYPA

I Ocnosnaa numepamypa
1. JIeikue A.B. Maremarnueckoe MOJEIMPOBAHUE DJIEKTPUUECKUX CUCTEM U UX

3IIeMeHTOB : yueOHoe nocodue / JIbikun A.B.. — HoBocubupck : HoBocubupckwuii roc-
yAapCTBEHHbIA TeXHUYECKU yHuBepcutet, 2013. — 227 c. — ISBN 978-5-7782-2262-
5. — Tekcr : oanekrpounbidi // IPR  SMART : [caiit] — URL:

https://www.iprbookshop.ru/45384.html

2. Jlwo6uenko B.S. [IpuMeneHne MareMaTudecKoro MOACIUPOBAHUS B 3a/1adax
AIIEKTPOIHEPTETHUKY : yueOHoe nocooue / Jlrobuenko B.4., Pogsiruna C.B.. — Hoocu-
oupck : HoBocubupckuii rocy1apcTBeHHbIA TEXHUYECKUM yHUBEpcHuTeT, 2018. — 72 c.
— ISBN 978-5-7782-3627-1. — Tekct : anektponubii / IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/91677.html

3. AnanuueBa, C. C. AHaiIu3 3JE€KTPOIHEPTETUUECKUX CETENH U CUCTEM B IIPUME-
pax u 3amgadax : yueoHoe nocodbue / C. C. Ananuuena, C. H. lllentor. — ExaTepunOypr
: Ypanbckuit peaepansubiii yauepcutet, ObC ACB, 2016. — 176 c¢. — ISBN 978-5-
7996-1784-4. — Texkcr : snextponnsiid // Ludposoii obpazoBatenbubiii pecypc IPR
SMART : [caitiT]. — URL: https://www.iprbookshop.ru/65910.html

II /lonoanumenvnana aumepamypa

4. JIeikuH, A. B. Dnexktpuueckue cUCTeMbl U ceTH : yueOHuK / A. B. JIbikuH. —
HoBocubupck : HoBocuOupckuii rocy1apCTBEHHBIM TeXHUYECKUN yHUBepcuTeT, 2017.
— 363 ¢c. — ISBN 978-5-7782-3037-8. — Texcr : anexktponHsblii // Ludposoii o6pa3zo-
BaTEJIbHBIN pecypc IPR SMART : [cauT]. — URL.:
https://www.iprbookshop.ru/91589.html

5. Hcaes, FO. H. [IpakTtuka ucnons3zoBanusi cucteMbl MathCad B pacuerax smek-
TPUUECKUX U MarHUTHBIX Lenel : yueonoe nocodue / FO. H. Mcaes, A. M. Kynmos. —
Mocksa : COJIOH-TIPECC, 2017. — 180 c¢. — ISBN 978-5-91359-123-4. — TekcrT :
anektponubiit // Lludposoit obpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/90411.html

6. MopenrpoBaHue 3JIEMEHTOB U PACUET YCTAHOBUBIIMXCS PEKUMOB dJIEKTpUYE-
CKMX CHCTEM U ceTel : sjabopaTopHblii nmpakTukyM / coctaButenu H. B. beameHnosa [u
ap.]. — Camapa : CaMapckuil ToCcyIapCTBEHHBIM TeXHWUYECKUW yHuBepcuteT, IbC
ACB, 2019. — 56 c. — Texkcrt : anexTponnbiit // LludppoBoii oOpazoBaTenbHbI pecypc
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/111383.html
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6 YHEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUIT/IMHbI

Y4ueOHO-MeTOAMYECKUE U31aHMs, pa3paboTanHbie B JJoHHTY:

7. Metoanyeckue yKa3aHHsl K Ja0OpPaTOpHBLIM padoTamM MO JAUCHUIIHHE
«MopenupoBaHue YCTAHOBUBIIMXCH PEKHUMOB B JIEKTPUYECKHX CHCTEMAX» @ IS
oOyyJarouuxcsi Mo HarpasieHuto noArotoBku 13.03.02 «DnekTposHepreTuka M 3JeK-
TpotexHuka» Bcex ¢popm odyuenus / TOYBIIO « IOHHTY», Kad. snekrpuueckux cu-
creM; cocT. C. A. I'pumianoB. — oneuk : JIOHHTY, 2021. — 65 c. (mpotokon Nel2 3a-
cenanusi yaeOHo-u3narenpckoro cosera JJOHHTY or 17.12.2021 1.), - 1 ¢aiin. - Cu-
cteM. TpeboBanus: Acrobat Reader. — (Jloctyn uepe3 nuuHblii KAOWHET CTYACHTA).

8. MeToanueckue YKa3aHUSl K NMPAKTUYECKHUM 3aHATUAM IO JUCHUILUIHHE
«MopaeanpoBaHue YCTAHOBUBIIUXCH PEKMMOB B 3JIEKTPUUYECKHX CHCTEMAaX» : A
oOydaromuxcs no HampaBieHHI0 MOAroToBku 13.03.02 «DaexTposHepreTHKa U 3JeK-
TpoTtexHuka» Bcex ¢popm odyuenus / TOYBIIO « IOHHTY», Kad. snekrpuueckux cu-
creM ; cocT. C. A. I'pumianos. — [Jouenxk : JOHHTY, 2021. — 44 c. (mpotokon Nel2 3a-
cenanus yueOHo-uzaarenbckoro coera JJOHHTY or 17.12.2021 r.), - 1 ¢aiin. - Cu-
creM. TpeOoBaHus: Acrobat Reader. — ([locTyn uepes nuuHbIN KAOUHET CTYACHTA).

9. MeToauyeckne yKa3aHHus JJIsl CAMOCTOATEJbHON padoThl U BbINOJHEHUS
HHAUBHAYAJIBHOTO 3aJaHUsl MO AUCUMIUIMHE «MoenupoBaHue YCTaHOBHUBIIUXCS
PEKUMOB B DJIEKTPUUYECKUX CHCTEMaxX» : JIJIi OOYYAIONIUXCS M0 HAIMPABICHUIO TOJIO-
ToBKH 13.03.02 «DnmekTposHepreTuka W JIIEKTPOTEXHHKa» BceX (opm oOyuenus /
['OVYBIIO «1OHHTY», Kad. snekrpuyeckux cuctem ; coct. C. A. I'pumanos. — Jlo-
ek : JJOHHTY, 2022. — 21 c. (mporokon Nel 3acenanusi yueOHO-U31aTEIBCKOTO CO-
Bera JJOHHTY ot 26.01.2022 1.), - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. —
(octym yepe3 TuUHBIN KaOUHET CTYJICHTA).

10. MeToan4yeckue yKa3aHMs K BBINOJHEHUIO KYpCOBOH padoThl MO IMCIH-
mimHe «MojenupoBaHue YCTaHOBUBIIMXCSA PEKUMOB B AJIEKTPUUECKUX CUCTEMAX» :
JUIs o0ydarommxcsi mo HarpabiieHuto moarotoBku 13.03.02 «DnekTposHepreTuka u
anekTporexHuka» Beex ¢popm ooyuenus / TOYBIIO «JOHHTY», Kad. snekrpuueckux
cucteM ; coct. C. A. I'pumanos. — Jloneuk : JJOHHTY, 2023. — 47 c. - 1 ¢aiin. - Cu-
creM. TpeOoBaHus: Acrobat Reader. — ([locTyn uepe3 nuuHbIN KAOUHET CTYACHTA).

DJIeKTPOHHO-UH(pOPMAIIMOHHBIE PecypChl
ObC JIOHHTY - http://donntu.ru/library;
OBC IPR SMART - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

7.1 JleKUMOHHBIE 3AHATHS:

VYyebnas naboparopust Ne§.509, yueOHbIi Kopiyc 8, JUisl MPOBEACHUS 3aHSITHI
JIEKIIMOHHOTO THMAa, MPAKTUYECKOTO TUIIA, TPYNIOBBIX U UHIAUBUAYAJIbHBIX KOHCYJIbTA-
U1, TEKyIIEero KOHTPOJSI U MPOMEKYTOUYHON aTTecTaluu (MyJIbTUMEIUHOE 000pyI0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemudeckas ITOJIMHCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrutatnas Bepcus), SMathStudio-0.98
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(OecrutatHast Bepcus), MyJIbTUMEIUNHBIA TMPOEKTOP, SKpaH; CIELHMATU3UPOBAHHAS Me-
Oenp: JOCKa ayAUTOpHAsl, CTOJIbI ayJJUTOPHBIE, CTYJIbsl YUEHUYECKUE; JEMOHCTPALIUOH-
HbIEC CTECH/]IbI U IJIAKATHI).

7.2 IlpakTu4ecKue 3aHATHS:

Hucruieitnbiii kimace Ne8.512a, yueOHbIN KOpITyC 8, I MPOBEACHUS MPAKTUYECKUX
U JTa0OPaTOPHBIX 3aHATUH, TPYNIOBBIX U WHAWBUIYATHHBIX KOHCYJIBTAIMA (MYyJIbTHME-
TUITHOE o0opynoBaHue: KOMIIBIOTEPHI Cel/2.53GHz/512Mb/40Gb,
Cel/2.53GHz/256Mb/40Gb, Intel Pentium 4 3Ghz/512M, Core 13 3.0 Ghz (OC - Windows
XP Professional x86 u Windows 7 (akagemuueckas noanucka DreamSparkPremium),
LibreOffice 3.3.0.4 (GecrutatHast Bepcusi), SMathStudio-0.98 (GecratHas Bepcus),
Mathcad Express (6ecrumatHas Bepcusi), LibraCAD 2.1 (6ecriathas nuiensusi), FreeMat
(Oecrumatnas nunensusi) Digsilent PowerFactory 14.0 (iuuensust), monutopsl TFT-1777,
MYJIBTUMEIUINHBIA TTPOEKTOP, KPaH; CHEIUATU3UpOBaHHAs MeOesb: JIOCKa MepeBUkKHAS,
CTOJIbI ayIUTOPHBIE, CTYJIbSI YUEHUYECKUE).

7.3 JlabopaTopHblie padoThI:

Jucrutetinbiii kinacc Ne8.512a, yueOHbIN KOpITyC 8, /U1 IPOBEICHUS MPAKTUUECKUX
1 71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX U WHJWBUIYAJLHBIX KOHCYJbTAUNA (MYJIbTHME-
JTUTHOE 000py/1I0BaHuE: KOMITbIOTEPBI Cel/2.53GHz/512Mb/40Gb,
Cel/2.53GHz/256Mb/40Gb, Intel Pentium 4 3Ghz/512M, Core i3 3.0 Ghz (OC - Windows
XP Professional x86 u Windows 7 (akagemuueckas noanucka DreamSparkPremium),
LibreOffice 3.3.0.4 (GecrutatHast Bepcusi), SMathStudio-0.98 (GecrmaTtHas Bepcus),
Mathcad Express (OecrutatHast Bepcusi), LibraCAD 2.1 (6ecrmathast smtien3sust), FreeMat
(6ecratnast muuenHsusi) Digsilent PowerFactory 14.0 (nmunensust), monutopsl TFT-17"7,
MYJBTAMEIUIHBINA MPOEKTOP, SKPaH; CIEIUATN3NPOBaHHAS MEOEIb: TOCKa MepeIBUKHAS,
CTOJIbI ayIUTOPHBIE, CTYJIbS YUEHUYECKUE).

7.4 KypcoBasi padora:

Jucrutetinbiii kinacc Ne8.512a, yueOHbIi KopIyc 8, /Ui IPOBEACHUS MPAKTUUECKUX
1 71a00paTOPHBIX 3aHATHM, TPYIIIOBBIX U WHJWBUIYAJbHBIX KOHCYJIbTAUNA (MYJIbTHME-
JIUMHOE 00opy/1I0BaHuE: KOMITbIOTEPBI Cel/2.53GHz/512Mb/40Gb,
Cel/2.53GHz/256Mb/40Gb, Intel Pentium 4 3Ghz/512M, Core i3 3.0 Ghz (OC - Windows
XP Professional x86 u Windows 7 (akagemudeckas noamnucka DreamSparkPremium), Li-
breOffice 3.3.0.4 (Oecruiatnas Bepcus), SMathStudio-0.98 (Gecrutathast Bepeust), Mathcad
Express (6ecruatHast Bepcus), LibraCAD 2.1 (6ecrimataas muriensusi), FreeMat (Gecrat-
Has unensusi) Digsilent PowerFactory 14.0 (uuen3us), monuropsl TFT-17"°, mynsTime-
JTMAHBINA TIPOEKTOp, SKPaH; CHEIMaIN3UpOBaHHAs MeOesb: JOCKa TEepPEABIIKHAS, CTOJIBI
ayJIUTOPHBIE, CTYJIbsl YYCHUUECKHUE).

7.5 CamocrosiTeqbHas padora:

[Tomernenus 115t CaMOCTOSTENBHON PabOTh ¢ BO3MOYKHOCTBIO TIOJIKJTFOUEHUS K Ce-
™ "HHTepHer" M o0ecredyeHHWEeM JOCTylla B DJIGKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTelIbHYI0 Cpely OpraHu3allMu: YUTAJbHBIE 3aibl, yueOHble Kopmyca 2,3 (Kom-
NBIOTEpPHAs TEXHUKA C BO3MOXKHOCTBIO MOJAKIIIOUEHUs K ceTu «MHTepHeT» n oOecrieyeHn-
€M JIOCTYyIa B AJIEKTPOHHYIO MH(MOpMaImoHHO-00pa3oBaTenbHyto cpeay (DMOC JIOH-
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HTY) u snextponno-o6ubmmoreunyio cucremy (ObC IPR SMART), a Takxke BO3MOMXKHO-
CTBIO MHJUBUIyAJIbBHOTO HEOTpaHW4YeHHOTO JocTyra ody4daroniuxcs B ObC u S9UOC mno-
cpeactBoM Wi-Fi ¢ nepconanbHbIX MOOUIIBHBIX ycTpoicTB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 - o6mectBennas yminenzuss MPL 2.0, Grub loader for ALT Linux -
munen3uss GNU LGPL v3, Mozilla Firefox - munenzus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuniensus GNU GPL).



