MUWHUCTEPCTBO OBPA3ZOBAHMS U HAVKHU
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F'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
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PABOYASA ITPOT'PAMMA JIUCIHUIIJIMHBI
b1.B.14 Texuoaorust mporn3BOICTBA DJIEKTPOIHEPTUNA

(HaMEHOBaHHE JUCIUIUINHBL COTTIACHO Y4eOHOMY ILTaHy)

Hanpagnenue noaroToBKu: 13.03.02 - DIeKTPOIHEPreTUKA U IACKTPOTEXHUKA
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CamocTosiTenpHas padoTa (4Jac.), B TOM YUCIe 37 72 78
KypCOBOM IPOEKT (paboTa) (cemecTp/dac.) - - -
KonTtposas (3x3aMeH, yac./3a4€T) 3a4éT 3a4éT 3a4€T

Jloneuxk, 2023 r.



Pabovas nporpamma uctunnuae! « Texnonorus IPOM3BO/ICTBA JIEKTPOIHEPI UM
COCTaBjIeHa B COOTBETCTBHU C yYeOHBIMM IUIAHAMH 10 HANpaBJIEHHIO [OITOTOBKH
13.03.02  «DuekTpooHepreTMKa M 3IEKTPOTEXHHKA» (HampaBIeHHOCTH  (TIpod L)
«DIIEKTPOIHEPTeTHIECKUE CUCTEMBI M ceTh») utst 2023 rosia préMa 110 0YHOM, 3a04HOMI
¥ 04HO-3204HOM opMam 00ydeHus.
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JIOLEeHT Kadeapsl

| &4 /
«DNEKTPUYECKHE CHCTEMBD», K.T.H., JOLEHT < é;é %EZ ['ynsesa U.B.
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i

(nouﬁucr,)
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Tkauenko C.H.
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IIpencenarens
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«DNEKTPUYECKHE CHCTEMBI».
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(®.1.0.)
roja npuéma Ha 3acelaHuu Kadephl

20  romale

3asemytomuii kadeapoii

(moanucs)

(®.1.0.)



1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TNCIUITVINHBI

JlucuuiuiiHa paccMaTpuUBaeT KpYr BOIIPOCOB, CBSI3aHHBIX CO cHoco0aMu
NOJIYYEHHS] 3JEKTPOIHEPIMM HA PaA3JIMYHBIX THUIAX SJIEKTPOCTAHLMN TpaJULIMOHHON
DHEPreTUKH, a TakKKe€ BOIPOCHl TEXHOJOTMU OCBOCHHSI  HETPAJULUOHHBIX
BO30OHOBJISIEMBIX HCTOYHUKOB 3HEPIHHM, KOTOpPHIE OTHECEHBbl K MPUOPUTETHBIM
HaITpaBJICHUSAM HAyKU U TEXHHUKHU.

Henb0 IMCUMIVIMHBI SBJISIETCS MOJYYEHHWE 3HAHUM MO CYIIECTBYIOIIUM
croco0aM MOJyYeHUS AJIEKTPOIHEPTUH HA PA3IUYHBIX THUIAX AJIEKTPUUECKUX CTAHIIUM
(HEeRJIEeKTpUYECKasl YaCTh), @ TAKKE B 00JACTH BO30OHOBIIIEMbIX HICTOYHUKOB SHEPTUH.

B pe3yibTate ocBOeHNS IUCHUIIUHBI CTYIEHT JOJIZKEH:

3HATD!

— CcrocoObl  MPOM3BOACTBA W MpeoOpa3oBaHUsSl SHEPIUU  TPAJULHUOHHBIX
MCTOYHHKOB,;

— YCTPOMCTBO AEHCTBYIOUIUX SHEPTE€THUECKUX YCTAHOBOK U MX THUIIBI;

— METOJIbl U3BJICYEHMSI, TIPeoOpa3oBaHusl, aKKyMyJIMpPOBaHUS U HCIOJIb30BAHUS
HHEPrUH BO30OHOBIIIEMBIX HCTOYHUKOB SHEPTUH;

— pOJIb U MECTO TPAIULUOHHBIX U HETPAJIULIMOHHBIX HCTOYHUKOB YHEPTUU;

— YCTPOWCTBO, IPUHIMI JAEUCTBUS 0A30BOTO TEXHOJOTMYECKOTO 000PYI0BaHUS
TPAJULIOHHON Y HETPAJULIMOHHON YHEPTETUKY;

— 0011IMe TEeHIEHIIUHU Pa3BUTHSI B 00JIACTH 3JIEKTPOIHEPTETHKY;

yMeTh:

— pa3bupaThCsa B Mpolleccax MPOU3BOJCTBA, MPEOOPA30BAHUS U HUCTOJIb30BAHUS
DHEPIrUu;

— MPAaBWJIBHO OLIEHUBATh SHEPTETUYECKYIO CUTYAallUI0, BHIOUpATh ONTUMAalbHbIC
TEXHUYECKUE U IKOHOMHUYECKHUE MYTHU SHEPTOCHAOKEHHS OOBEKTOB;

— OLIEHMBATh JSHEPreTUYECKHE BO3MOYKHOCTH PErMOHAa II0 IPUMEHEHHIO U
VICITOJIB30BAHUIO HETPAAUIIMOHHBIX UICTOUHUKOB SHEPIHH;

— OMpEAeNATh U KIAacCU(UIMPOBATH OOIIME MPOLECCHl U SBJICHUSA, CBSI3AHHBIE C
TEXHUYECKUM MTPOTrPECCOM B 00JIACTH 3IEKTPOIHEPTETUKHY;

BJIA/I€Th:

— HaBBIKAMHU MCIOJb30BAHUS OCHOBHBIX MOHATHHN Oyayuied npodeccuoHanbHOU
NEeSTEeIbHOCTH;

— HaBBIKAMU apTyYMEHTAllUM TPU OOOCHOBAHMM TPUHATHS OOOOIIEHHBIX
TEXHUYECKUX PEHICHUN B 00JIACTH 3IEKTPOIHEPTETUKH.

[lepeunciieHHble pe3ysibTaThl 00YYEHUS SIBIISIOTCS OCHOBOW ISl (DOPMUPOBAHMS
CJIECIYIOIINX KOMIICTCHIIHM:

— rOTOB H3y4yaTh HAyYHO-TEXHHYECKYI0 HH(OpPMALNIO, OTEYECTBEHHBIH W
3apyOeIKHBIN OIBIT 10 TeMaTuke uccienosanus (I1K-1);

— FOTOB OMNpENENATh U 00ecneunBaTh 3(HPEKTUBHBIE PEKUMBI TEXHOJIOTUYECKOTO
npoiiecca o 3aganHoi metoauke (ITK-6).



2. MECTO JUCIIUIIJINHBI B OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMME

JlucrumirHa OTHOCUTCS K 9YacTH, (OPMUPYEMON y9acTHUKaMU 00pa30BaTeIbHbIX
oTHolenuil, bioka 1 «/lucuumianael (MOTyJH)» y4eOHOTO IU1aHa.

bazupyercs Ha 3HAHUAX U YMEHUSX, KOTOPBIE CTYJEHT MPUOOpEN P OCBOCHUU
MPEIIIECTBYOMMX TUCHUIUINH: «DPu3ukay, « Beicias marematukay, « Teopetnueckas u
MPUKJIAJHAS. MEXaHUKA», « TeopeTuuecKre OCHOBBI AJIEKTPOTEXHUKI.

3HaHUA W YMEHHUSA, MPUOOPETEHHBIE TMPH OCBOCHUM JAaHHOW JIUCIUILIMHBI,
peanr3yrTCs CTYJICHTOM Ha MPOTSKEHUU BCEro JAJIbHEHIIIEro 00ydYeHHs MPU U3yICHUN
MOCHCAYIOMMX  JUCHUIUIMH 1O  JJAaHHOM  CHEeIUAJbHOCTH W IPOXOXKJICHUU
roCyapCTBEHHON UTOTOBOM aTTECTALINH.

3. CTPYKTYPA U COAEP) KAHME JUCIHUIIJIMHBI

3.1. Pacnpenesienne y4yeOHbIX YacoOB MO TeMaM JAUCUHMIUIMHBI W BHAAM
3aHATHH

KonnuecTBo yacos
(ouHasi/04HO-3a04YHas1/3a09Has Gpopma)
Ne HanmenoBanue tem
N B ToM uncne
TeMbI (comeprkaTenbHBIX MOJyJICH)
Beero HpaxT. | raGop.| CPC
clHmn (Cemun.) p-
CemecTp ueTBEPTHI/TpeTHii/ YeTBEPTHII
1 BBeJ:[erIe. Tunbl 3IEKTPUYECKUX 4/4/4 212/2 ) 111 111
CTaHLUH.
2 Teoperudeckre OCHOBHI MPEOOPa3OBaAHHS 12/10/10 | 4/0/0 i 2/0/0 | 6/10/10
SHEPIUU B TEIJIOBBIX JIBUraTENsIX.
3 | [TapoBbie KOTIIBI 10/10/10 | 4/0/0 - 2/1/0 | 4/9/10
4 | SlmepHble SHEPreTHYECKHUE YCTaHOBKH. 10/12/12 | 4/2/2 - 2/1/1 4/9/9
5 | [TapoBbie TypOHHBI. 12/10/10 | 4/0/0 - 2/1/0 | 6/9/10
6 | ['maposHepreTnyeckre yCTaHOBKH. 10/12/10 | 4/2/0 - 2/1/0 | 4/9/10
7 Herpaauumonnsie BO300HOBIsIEMbIe 10/12/10 | 4/2/0 i onjo | a/9/10
UCTOYHUKHU YHEPTUHU
5 O} dexTuBHOE UCIIOIB30BAHNE IHEPTHUH. 10/8/8 | 4/0/0 ) 2/0/0 4/8/8
ConmanabHO-3KOHOMUYECKHE acTIEeKThI.
9 ConmanbHO-3KOJIOTHYECKHE aCTICKTHI. 10/8/10 | 4/0/0 i 200 | 4/8/10
OKOHOMUKA. DHepreTuyeckas CTpaTertsi.
KonrtakTHas paboTa (OMOJHUTETbHAS ) 2/4/6
Kypcogas pabota (TipoekT) 0
Hroro mo Bumam 3aHsTHI 90/90/90 | 34/8/4 - 17/6/2 | 37/72/78
Kontposnb 0
UTOoroO 90/90/90




dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM JUCHMUILINHBI

TeMbl TUCIUIIIIUH K
KoMIIeTe i JTUCIUTUIMHBI, HAI[SJICHHBIC Ha BEIPa0OTKY
KOMIIETEHIIU
[IK-1 Temsr 1-9
T1K-6 Temsr 1-9
3.2. Jlekuuun

Tema 1. BBenenue. TUIIBI 2JIEKTPUYECKUX CTAHITUM.

Conepxanue TeMbl 1: Bpeaenue. Tumbl 3JeKTpUYECKUX CTaHIMM, UX JOJIS B
o0IIeM MPOU3BOJICTBE JIIEKTpo3Hepruu. [IpenMyiiecTBa M HEIOCTATKH Pa3THMYHBIX
THANOB  JJIEKTpUYECKUX  cTaHuui. IIpmHnmnmansHele  cxembl.  Kpymnaeimme
AIEKTPOCTAHLINH.

Jlureparypa k Teme 1: [1, 2].

Tema 2. TeopeTuyeckue OCHOBBI MPEOOPA30BAHNS SHEPTUH B TEIUIOBBIX JIBUTATEIISIX.

Conepxkanue TeMbl 2: 3aKOHbI TepMOAUHAMUKHU. CoXpaHEeHHE SHEPTUH. TeroTa.
PaGota. TepmonnHamMuueckue nmapamerpsl. Bropoii 3akoH TepmoauHamMuky. [IpsiMoit ikt
Kapno. Tepmuueckuid KIIJI. Durpormsa. Ouramenus. Jlparpamma BojasHoro mapa. [{uxin
PenkrHa HACBIIEHHOTO Y MEPETPETOTO Napa.

Jlutepatypa k Teme 2: [1, 2, 3].

Tewma 3. ITapoBbI€ KOTIIBL.

Conepxanue TeMbl 3: Pa3BuThe KOHCTPYKIMH  KOTJOB. Y CTPOMCTBO
COBPEMEHHOr0 MapoBOro Kotia. [IpuHuun paboThl MapoBOW KOTEIbHON YCTaHOBKH.
DJIEMEHTBI MapOBOTO KOTJIA.

Jlureparypa k Teme 3: [1, 2, 3].

Tema 4. S nepHble SHEPTETUUECKUE YCTAHOBKHU.

Conepxanue TeMbl 4: OCHOBHBIE 3JEMEHTHI SIAEPHOTO peakTtopa. Tumel H
Kiaccu(ukaiuysa SIIEPHBIX pPeakTOpoB. BoOJ0-BOJMSHONW SHEPreTHMUYECKHM pPEaKTop.
OnnokoHTypHble W JBYXKOHTYpHble ADC. [lpuHUMO AEHCTBHS M CXEMbI peaKTopa-
Pa3MHOXKUTENS Ha OBICTPBIX HEUTPOHAX.

Jlureparypa k Teme 4: [1, 2].

Tema 5. ITapoBbie TYpOUHBI.

Conepxkanue Tembl 5: Momnocty U KITJ[ TypOuHbl. AKTUBHBIE U pEaKTHUBHBIC
TypOunbl.  Ternodukamus.  Termno@uKauMOHHBIA  UUKI B [ S-guarpamme.
Knaccudukanusa typOuH, TpUMEHEHHE TYpPOMH C peryjiupyeMbiM OTOOpPOM TMapa.
Yrunuzanus n306ITo9HOM TeroThl. CriocoObI OXIakIeHUs COpOCOBOM BOABL. TemIoBbIe
cxemsl TOC u ADC.

Jluteparypa k Teme 5: [1, 3].




Tema 6. ['maposnHepreTHuecKue yCTaHOBKU.

Conepxkanue TeMbl  6: I'maposnepropecypcebl. CXxembl  HCIOJIb30BAHUS
rupaBinueckoi sHeprun. [IpeoOpa3oBaHue THAPOIHEPTUH B IIEKTPUUYECKYIO Ha
pa3IMuYHBIX THUMAX THAPOYCTAaHOBOK. MomHocTh u  BbIpaboTka »Heprum [IC.
Knaccudukanus runpotryp6out. [1oBOpoTHO-IOMACTHBIE M pagHalIbHO-OCEBbIE THUIIBI
ruapoTypOuH. PerynupoBanne peunoro ctoka. CyTouHOE U HEACTbHOE PEryIupOBaHHeE.
Ce3oHHOE perynupoBaHue cToka, 3kcruryatanus ['9C. Pabora I'DC B 3umMHee Bpems;
nponyck mnaBonka. [IpoekTupoBanue u mpobOieMa KOMIUIEKCHOTO HCIOJb30BaHUs
rugpopecypcoB. ['maposnepretuka manbix pek. lIpoekTupoBaHuMe M DKCILTyaTaIlus
T'HPO’HEPTOYCTAaHOBOK.

Jlutepatypa k Teme 6: [1, 2, 5].

Tema 7. HerpaaunnroHHbIe BO30OHOBISICMbIE HCTOYHHKH SHEPIHH.

Conepxanrie Tembl 7: CosHeuHast sHepretuka. [Ipunmmn pabotsl comHeunoi 9C
Oamennoro tuma. CollHEYHas SHEPIrHs, aKKyMyJIHPOBaHHAs OKeaHOM. I'eoTepMaibHas
SHEeprus. BoOJHOBBIC, NPUIMBHBIC 3JEKTPOYCTAHOBKH, THAPOAKKYMYIUPYIOIINE
snekTpocTannuu. Berposnepreruka. Kiaccuukaius BeTpoyCTaHOBOK.

Jluteparypa k Teme 7: [2, 4, 5].

Tema 8. D dhexTuBHOE UCTIOJIB30BAHUE YPHEPTUM.

Conepxkanue TeMmbl 8: CTpyKTypHas CcXeMa COCTOsSiHUSA BemiecTBa. Ilytu
coepexxeHuss sHepruu. BTopuuHble pecypchbl — HCTOYHUK SHEPronoTeHIuana. |HUIIbl
yCTaHOBOK. JHeprust Ouomacchel. Pecypcocbeperatomme TexHojoruu. Hakomwurenu
sHeprun. ConuaabHO-9KOHOMUYECKHUE ACTICKTHI.

Jlurepatypa k Teme 8: [1, 4, 5].

Tema 9. CouManbHO-3KOJIOTUYECKUE ACMEKThl. DKOHOMHKA. JHEpPreTUYecKas
CTpaTerus.

Conepxanue tembl 9: IlepBuuHblE W BTOPUYHBIE 3arpsA3HUTENM BO31yXa.
CouuanabHO-3KOJIOTHYECKHE aCleKThl. DKOHOMUKA. PecypcocOeperaroiiye TeEXHOIOTHH.
DHepreTudecKas CTpaTerusl.

Jlutepatypa k Teme 9: [4, 5].

3.3 IlpakTuyeckue (CeMUHAPCKHUE) 3aHATHSA

B yueOHOM 171aHe He 3arIaHUPOBAHO.



3.4 JIabopaTopHbie padoThI

No T O0BbeMm, yac. Jlutepa
eMa paboThI
n/n 0YH/OYH-3204/32049H Typa
CEMECTP YE€TBEPTHIN/TPETHI/I€TBEPTHIN
1 [M3ydeHme pa3aIuyHBIX TUIOB AJICKTPHUCCKUX CTAHIIHMA 1/1/1 [1, 2]
2  |M3ydyenue 0CHOB IPeoOPa30BaHMsI TEIJIOBOM SHEPTHH 2/0/0 [1, 3]
3 |[YcrpoiicTBO mapoBEIX KOTIIOB 2/1/0 [3]
4  |M3yueHue siiepHBIX YHEPIETHUCCKUX YCTAHOBOK 2/1/1 [1, 2]
5 [[laposbie TypOunbl. Temrohukamms 2/1/0 [1, 3]
6 |M3yuenme cxem u paborel 'DC 2/1/0 [3, 4]
7 |AHanm3 HETpaJUIIMOHHBIX BO30OHOBIISICMBIX HCTOUYHHUKOB 2/1/0 [3, 5]
8 [BHaKOMCTBO C pecypcocOeperauMu TEXHOIOTUIMU 2/0/0 [3, 4]
9 DKOHOMHUYECKHE U YKOJIOTUYECKUE BOTIPOCHI 210/0 [3, 5]
[TPOM3BOJICTBA JJICKTPOIHEPTUU
HNUTOI'O: 17/6/2
3.5 CaMocTOosITe/IbHASI pa00Ta CTY/IEHTA
Ne ' B N O0Bem, yac.
0 UJIBI CAMOCTOSITEIILHOM paOOThI CTYIEHTA
i OYH/OYH-
3209/3209H
CEMECTP YETBEPTHIN/TPETUI/IETBEPTHIN
1 [M3ydyeHue JEKIMOHHOTIO MaTepHaia 15/26/20
2  |[[logrotoBKa K MPaKTHUYCCKUM 3aHSITHIM -
3  [[logroroBka kx 1abopaTopHBIM paboTam _ 22/46/40
4 |BBINOJIHEHHE KYPCOBOT'O POCKTA -
5 |BbinosHeHHe KypcoBOM pabOThI -
6 |BpimosHEeHWE MHIMBUYATHHOTO 3a/1aHuUs 0/0/18
HNUTOI'O: 37/72/78

3.6 KypcoBasi padoTa 1 HHANBHYaJIbHOE 3a/laHUE

KypcoBoii npoexT (padoTa) Mo AMCUUILUIMHE YUeOHBIM IJIAHOM HE MPEAYCMOTpPEH.

Jlns cTyneHTOB 3ao4HOM (opMbl oOydueHUs B 4 ceMecTpe IpeayCMOTPEHO
BBITIOJIHEHUE KOHTPOJILHON pabOThI 10 (hOpMe MHAMBUAYAJIbHOIO 32 IaHHS.

TemaTnka  WHAMBUIYAJIbHOTO  3aJaHUs  CBS3aHA C  CaAMOCTOSITEIIBHBIM
BBITIOJIHCHUEM 3aJJaHUH 110 U3YUYEHUIO PA3IMYHBIX TUIIOB YJICKTPUICCKUX CTAHITUN, OCHOB
npeoOpa3oBaHus TEIUIOBOM OSHEPIWH, YCTPOWCTBA TMAPOBBIX KOTIOB, SACPHBIX
HPHEPTreTUYECKUX YCTAHOBOK, MAapOBBIX TypOWH, OCHOB Terodukamuu, padotrel ['DC,
HETPAJUIIMOHHBIX ~ BO300OHOBIIIEMBIX  WMCTOYHMKOB  DHEPIMHM, 3HAKOMCTBY  C
pecypcocOeperaloniMi  TEXHOJOTUSAMA W OKOHOMHUYECKUMU U IKOJOTHUYECKUMU
BOTIPOCaMH MPOU3BOICTBA dJICKTpodHeprun. Llens — 3akpersienue 3HaHu, MOTydeHHBIX
BO BpEMs JICKITMOHHBIX M JJa0OPATOPHBIX 3aHIATHH, IMOTYyYECHUE MPAKTUICCKUX HABBIKOB
pEIICHUs TOCTaBICHHBIX 3a/1a4.

B pe3ynbrare BeImoHEHUS PabOTHI CTYIEHT TOJDKEH:

— 3HATh MMPUHITUIIBI BRIPAOOTKH AJICKTPOIHEPTUN HA PA3THMYHBIX JIEKTPOCTAHITUSX,
a TaKKe MPUHIIMIIBI €€ pacrpeesieHus;



— YMETh  aHaJU3UpPOBaTh HIKOHOMHYECKME M  DKOJOIMYECKHE  BOMIPOCHI
IIPOU3BOJICTBA 3JIEKTPOIHEPTUU.

O0bemM yueOHOM Harpy3kKd NpH BBINOJHEHWH HHAMBUAYAJbHOTO 3aJaHus —
18 yacoB. Pexomenmyemplii 00bEM MOSICHUTEIBHOM 3alHMCKH IO WHIUBUAYAIHHOMY
3amaHuto — He Oosee 12 crpanwut popmara A4 (210x297 mm).

4 POH/I OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu u wmWKaAbl JJdsi HHTETPUPOBAHHON OLEHKH YPOBHSA
c()opMHPOBAHHOCTH KOMIIETEHIUH

Cocmasnsiowas KomnemeHyuyu — nOJTHOMA 3HAHUL

- HyJIEBOM YPOBEHb: HEBEPHBIE, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM IPyOBIX
OIIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBAa BOMPOCA U3 TPEX MOTHOCTHIO OTCYTCTBYIOT.
YpoBeHb 3HaHMI HUKE MUHUMAJILHBIX TPeOOBaHMUI;

- MUHUMAQJIbHBIM YPOBEHB: JaHbl HE IMOJHBIC, HE TOYHBIE U APTYMEHTUPOBAHHbIC
OTBETHI Ha BONPOCHL. YPOBEHb 3HAHUN HUKE MUHUMAIbHBIX TpeOoBaHuii. JlomyrieHo
MHOTO TPYOBIX OIITHOOK;

- TIOpPOrOBBII  YpPOBEHb: [JaHbl  HENOCTATOYHO TIIOJHBbIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BOMPOCHL. [I10XO0 3HAET TEPMUHBI, ONMPEACICHUS U
MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHLMIMBL. J[OMYyIIEHO MHOTO
HErpyObIX OIIHUOOK;

- CpeIHUN ypOBEHb: J[aHBI JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHl HAa BOMPOCHI. B 1I€IOM 3HAET TEPMUHBI, ONPEAECICHUS U TOHSTHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHIMUIIBL. J[OMyIIEHO HECKOJIBKO HETPYOBIX OIMOOK;

- IPOABUHYTHIN YPOBEHbB: JIaHbI TOJIHbIE, TOYHBIE U APIYMEHTUPOBAHHbBIE OTBETHI
Ha BOMPOCHL. 3HAET TEPMHHBI, ONPEACIICHUS W TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIBL. J[OMyIIIeHO HECKOIBKO HETPYOBIX OIITHOOK;

- BBICOKUW YPOBEHb: JIaHbI MOJHBIC, TOYHBIE U APTYMEHTHPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, OINPEACICHUS W TOHSTUSA, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILEHHUs, MPUHIUIBL. J[OIyIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasenaowas komnemeHyuu — yMmeHus

- HYJIEBOM YpPOBEHb: MOJHOE OTCYTCTBHE MOHUMAaHHS CYTH METOJUKU PEILCHUs
3aJlauu, IOMYyIIEHO MHOKECTBO IpyOeHIInX OMMOOK / 3a/JaHusI HE BBITIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIA YPOBEHB: cIab0€ MOHMMaHUE CyTH METOAMKHU PEIIEHUsS 3aJauH,
JonyuieHbl rpyOsie ommOku. Pemienus He oOocHoBaHbl. He ymeer ucnoiib30Bath
HOPMAaTHBHO-TEXHUUYECKYIO JuTeparypy. He opueHtupyercs B cClieiMalibHON Hay4YHOU
JUTEepaType, HOPMATUBHO-TIPABOBBIX AKTaX;

- IOPOT'OBBII YPOBEHB: IOCTATOYHOE MOHMMAHUE CYTH METOAMKHU PELICHUS 3a/1a4H,
JOMy1eHbl omnOKu. Perienus He Bcerja 000CHOBAHBL. Y MEET UCIIONb30BaTh HOPMATHBHO-
TEXHUUYECKYIO JuTepatypy. Cnabo opueHTHpyeTCs B CHELMATIbHON HAYYHOW JIUTEpaType,
HOPMaTHBHO-IIPABOBBIX aKTaX;



- CpeAHUH YpOBEHb: B IIEJIOM MOHUMAeT CyTb METOAWKU pPELICHUs 3a/1auu,
Jony1ieHsl omnoOku. Perienus He Bcera 000CHOBAHBI. Y MEET UCIIONB30BATh HOPMATHBHO-
TEXHUUYECKYIO U CIICIMATbHYIO HAYUHYIO IUTEPATypPy, HOPMATUBHO-TIPABOBBIE AKTHI;

- MIPOJBUHYTHII YPOBEHH: B ILI€JIOM MOHMMAET CYTh METOJUKH PELICHHUS 3aJayH,
nomymieHsl  HeroyHocTH. CrocoOeH 000CHOBaTh pEIIeHHs. YMEET HCIOJIb30BATh
HOPMAaTUBHO-TEXHUYECKYIO U CTICIUATBHYIO HAYUHYIO JTUTEPaTypy, HOpPMaTUBHO-TIPABOBBIE
aKThI;

- BBICOKHMIM YpPOBEHb. MOHUMAET CyThb METOAMKM penieHus 3agadnd. CrnocoOeH
000CHOBaTh pELICHHs. YMEET UCHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELUAIBHYIO
Hay4YHYIO JIUTEpaTypy, MepPeA0BOM 3apyOeKHBIN ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasnsaiowas KomnemeHyuy — 61adeHue HagblKamu

- HYJEBOM ypPOBEHb: HE MOPOJAECMOHCTPUPOBAI HABBIKA  BBINIOJHEHUS
npodeCCUOHANIBHBIX 3aJ1adu. VICIBITHIBAET CYIIECTBEHHBIC TPYIHOCTH IIPH BBITTOJTHEHUN
OTJICJBbHBIX 3aJlaHUM;

- MHUHUMAJbHBIA YPOBE€Hb: HE MPOJEMOHCTPUPOBAT HABBIKM BBIIOJHEHUS
npodeCCUOHANIBHBIX 3aj/1au. VICIBITIBAET CYLIECTBEHHBIE TPYJHOCTU MPHU BBIMOIHEHUU
OTJICTBbHBIX 3aJlaHUI;

- TOpPOTOBBIM YpPOBEHB: BJIAACET OMNBITOM TOTOBHOCTH K MpPOQeCcCUOHATBHON
JEATeIBHOCTH U MPOo(ECCHOHATBLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha TMOPOTOBOM
ypoBHE. TpyI0BbIE JCUCTBUSA BBIIIOJHIET MEJICHHO Y HEKAYECTBEHHO;

- CpeHUN YPOBEHbB: BIIaJICET CPEIHUM OIBITOM TOTOBHOCTH K MpOodeccnoHaIbHON
JESATEIIBHOCTH 1 TIPO(EeCcCHOHATFHOMY CaMOCOBEPIIICHCTBOBAHUIO. TPYIOBBIC TEHCTBUS
BBITIOJTHSCT HAa CPETHEM YPOBHE I10 OBICTPOTE U KA4EeCTBY;

- NOPOABHHYTHIA YPOBEHb: BJAJICET ONBITOM M JOCTATOYHO BBIPAXKECHHOU
JUYHOCTHOM TOTOBHOCTH K IPO(ECCHOHATBLHON JIEITSIPHOCTH U MPO(ECCHOHATBHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO M KAYE€CTBEHHO BBITIOJHSIET TPYIOBBIE ICUCTBUS;

- BBICOKMH YPOBEHb: BJIAJICET ONBITOM U BBIPAXKEHHOCTBHIO TIMYHOCTHON TOTOBHOCTH
K Tpohe€CCUOHATIBHOMN ICSITETLHOCTH U MTPOPECCUOHAIBHOMY CaMOCOBEPIIEHCTBOBAHUIO.
BBICTPO 1 Ka4E€CTBEHHO BBIMIOIHSAET TPY/IOBBIEC ICHCTBUSI.

Ob6obwenHas oyeHKa chopmupo8anHoCmu KOMnemeHyutl

- HyJICBOW YPOBEHB: KOMITICTCHIINHA HE C(DOPMUPOBAHBL;

- MUHUMAQJBHBI YPOBEHBb: 3HAUUTEIHLHOE KOJMYECTBO KOMIIETECHIIMNA HE
chOpMHUPOBAHO;

- TIOPOTOBBIM YPOBEHB: BCE KOMIIETCHIIMH CHOPMHPOBAHBI, HO OOJBITMHCTBO Ha
MIOPOTOBOM yPOBHE;

- CPeTHHUI YPOBEHB: BCE KOMITETCHIIUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- MPOABUHYTHIA YPOBEHBb: BCE KOMIIETCHIIMHM C(HOPMHPOBAHBI HA CPEIHEM WIIU
BBICOKOM YPOBHE;

- BBICOKH YPOBEHB: BCE KOMIIETEHIINN C(DOPMHUPOBAHBI Ha BEICOKOM YPOBHE.

4.2 Bonpochkl K 3K3aMeHY U MpUMep IK3aMeHAIMOHHOT0 OuJieTa

VY4eOHBIM IJIaHOM PK3aMEH He 3aIlllTaHUPOBAH.



Bonpocsl k 3a4ery.

1. Kakue TuIbl 3J€KTPUYECKUX CTAHUMMI BbI 3HaeTe?

2. HazoBute mpeumyiiectBa U Henoctatku, BenuuuHy KIIJ[ pasnudnbix THUIOB
AIEKTPUYECKUX CTAHIIUU.

3. Ha xakom mipunItune padotator TOC, ADC u I'DC?

4. HazoBute ocHOBHBIE 3JeMeHTHl ['DC? Kak oHM KiIacCHPUITUPYIOTCS TIO
MOIITHOCTH ¥ IO Hanopy?

5. [lepeuncnure OCHOBHBIE 3JIeMEHTHI mapocusioBoi yctaHoBku TOC, ADC.

6. Uto Takoe yciioBHOE TOIMBO? J{Jis 4ero BBOJUTCS ATO MOHSATUE?

/. J1aTb onpeereHne TeIIOBbIM ABUTATEISIM, IEPEUUCITIUTD UX.

8. Uto Takoe yaenbHas padora? Y aenbHas Teriora’?

9. latp  ompeneneHwe TEPMOJAMHAMHYECKHMM TapaMmeTpaMm: TeMIeparypa,
JABJICHUE; B YEM OHU U3MEPSIOTCA?

10. YTo Takoe TemiI0eMKOCTh, KaKyl0 TEIIOEMKOCTb pa3inyaroT?

11. Kak onpegnensercs pabota pacuipenus? Uemy oHa SKBUBaJ€HTHA B p,V -
auarpamme?

12. Chopmynupyiite mepBbIil 3aKOH TepMOIUHAMUKH. [laiiTe ero MaTeMaTH4ecKoe
BBIPQKEHHE U PACCMOTPUTE YACTHBIE CITyYau.

13. YUto Takoe suTponusi? Kak oHa onpenensiercs, B 4eM u3mepsercs?

14. CpopmynupyiiTe BTOpOM 3aKOH TEPMOJMHAMHKU. YUTO Ha3bIBaeTcs
tepmuueckum KII/I?

15. U306paszute nuki Kapuo B P, V u T, S-nuarpammax. M3 kakux mporeccoB oH
COCTOUT?

16. Ot uero 3aBucut tepmudeckui KI1J[ nuxma Kapuo?

17. N300pa3ute quarpammy BojsHOTO napa. Kakue o6iactu oHa pazjaenser?

18. Kak Ha amarpamme BOJASHOTO Tapa MPOXOAST H300apbl, U30XOPbI, JIMHUH
IOCTOSIHHOM CTENEHU CYXOCTH?

19. Tlouemy Ha mpakTHUKe HE OcylIecTBIsAeTCS UK KapHo HackImenHoro mapa?

20. N306pa3ute nukin Penknna HaceimeHHoro mapa B T, s — nuarpamme. Ha kakux
trnax 9C 3TOT UUKII HALIEN IIUPOKOE NPUMEHEHHE?

21. 3auemM MPUMEHSIOT PeTeHEPATUBHBIN MOIOTPEB U UTO OH COOOI MpEeACTaBIIACT?

22. Jlns ygero mpumensiercsi meperpeB mapa? Ilepeuncnute MONOXKUTEIHHBIC
MOMEHTBI €r0 PUMEHEHHS.

23. Kakas HaubonpIas TemMreparypa rneperpepa napa MoxeT 1octurarbesi? C uem
3TO CBSI3aHO?

24. Nzo6paszute nuki Penkuna neperperoro napa B T, s — muarpamme. [Tokaxxure
criocoOsI oBkITeHHs TepMudeckoro KITJI.

25. Ha3zoBuTe OCHOBHBIE CIOCOOBI TEMJIO0OMEHA.

26. JlaliTe MMOHATHE YHTAJILITHH.

27.B KakOM HampaBJICHUU MPOUCXOAMIIO pPa3BUTHE KOHCTPYKUUH MapOBBIX
KOTJIOB?

28. Kakue noBepXHOCTH HarpeBa Ha3bIBAIOTCS SKPAHHBIMU WJIA SKpaHaMu?

29. Kaky1o poJib B TapOBOM KOTJI€ BBIMOJHSAIOT SKPaHHbIE TOBEPXHOCTH Harpena?

30. [TosicHuTe cxemy JBUKEHHUS BOJIbI, MAPOBOISIHON CMECH U Tapa.

31. PacckaxuTe 0 IMyTH 30J101LJIaKOY 1aJIEHN s, BOJIOMOATOTOBKY U TOILTMBOIIOAAYN



32. U3 kakux 3JIEMEHTOB COCTOUT MapoBoil koten? OObSICHUTE WX Ha3HAUCHHUE U
YCTPOUCTBO.

33. U3 kakux MpoLeccoB COCTOUT BOJOMOATOTOBKA?

34. Kak mpoucxXoIuT OYUCTKA MPOAYKTOB CTOPAHHUS?

35. U3 kakux 371€MEHTOB COCTOUT OPTAaHMYECKOE TOTUTHBO?

36. Jlns kakux 1enel cocTaBisieTcs TeIUIOBOM OajaHC mapoBOro KOTJIA U KAaKUMU
crioco0aMu OH PacCYUTHIBACTCS?

37. PacckaxuTe, Kak MPOUCXOJIUT CaMOPA3BUBAIOLINIICS PETYIUPYEMBId MpoIiece
JIeJICHUS] aTOMHBIX sIIEp B SIIEPHOM PEAKTOPE.

38. Kakue tunst ADC BbI 3HaeTe? B yuem npenMyniecTBO IByXKOHTYpHbIX ADC?

39. Pacckaxute 00 YyCTpONCTBE BOJO-BOJSHOIO SHEPreTUYECKOr0 pEeakTopa.
[Touemy oH Tak Ha3bIBaeTCA?

40. Kakast TexHOJOrHsl NMpUMEHEHA JJIs MCIOJb30BaHMs M3oTona ypana U238 B
peakTopax-pa3MHOXKUTEISAX?

41. Yto nmpuMeHsIeTCS B Ka4ECTBE TEIJIOHOCUTENSI U TIOYEMY HEJb3s HCTIOIb30BAaTh
BOJy JUIA OTHX LieJied B peakTopax tuna bH?

42. B kako# 37eMeHT mpeBpamaercs u3oTon ypana U238 B mporecce saepHOU
peakuu? KakoBsl ero csomcraa?

43. Kakue snemMeHThI BeayT cebst moo0Ho n3oTomy ypana U235?

44. Ha30BUTE OCHOBHBIE JIEMEHTHI SIEPHOTO peakTopa.

45. 1o kakuM noka3zaTessaM KJ1acCu(pUIUPYIOTCS SAEPHbIE pEaKTOPhI?

46. HazoBuTe THUIIBI AEHCTBYIOUINX HBIHE SJIEPHBIX PEAKTOPOB.

47. Kaxk pemraetcst mpo6iieMa paaruoakTUBHBIX 0TX070B ADC?

48. ChopmynupyiiTe epBbIil 3aKOH TEPMOJIMHAMUKH JIJIs TTOTOKA pabodero Tena.

49. Ha noBepxHOCTh Kako# (hOpMbI TOTOK JIEUCTBYET C HAMOOJBIIIECH CHIION?

50. YUTto Ha3BIBAIOT CTYyNEHbIO TypOUHBI?

51. Kak u3meHsI0TCs JaBieHHE Po U a0CONIOTHAs CKOPOCTh Mapa Co B CTYMEHSX
aKTUBHOW U PEaKTUBHOM TypOUHBI?

52. Kak onpenensieTcst CKOpOCTh UCTEUEHUS Tapa U3 COTIa OJJHOU CTyTeHn?

53. Uto Ha3pIBaeTCs CTEMEHBbIO pPEaKTHUBHOCTH TypOuHbl? KakoBa creneHb
PEaKTUBHOCTH COBPEMEHHBIX TypOUH?

54. Ot yero 3aBUCHUT 3PPEKTUBHAS MOIIHOCTh TYpOUHBI?

55.Ilo kakuM TpHU3HAKAM  OCYIIECTBISieTCA  Kiaccupukamuss  TypOuH?
[Tepeuncnure OCHOBHBIE U3 HUX.

56. Kakum 06pa3zoM MOXKHO TTOBBICUTH 3()(PEKTUBHOCTH MAPOCUIIOBOM yCTAaHOBKHU
NyTeM yBEJIUYEHUS TaBJICHUS 32 TYpOUHOI?

57. Kakue TypOWHBI Ha3bIBAIOTCS TYPOMHAMH C IPOTHBOIaBIICHUEM?

58. UeMy paBHa 3JIeKTpUUEcKasi U TEIUIOBas MOIIHOCTH MapOCHUIIOBON YCTaHOBKHU ?

59. Jly1st 4ero MpUMEHSIOTCSI TYPOUHBI C PETYIUPYyEMbIM 0TOOpOM Tapa?

60. Kakue criocoObl MPUMEHSIFOTCS [T OXJIAXKICHUSI COPOCHOM TETUIOTHI?

61. Ha kakom npuHLune paboTaroT rpaiMpHU C €CTECTBEHHOMN LIUPKYJIALUECH?

62. Ot yero 3aBucut MOIHOCTEL [ DC?

63. HazoBute cyuiecTByOIME CXeMbl UCIIOJIb30BaHUSI BOAHOW SHEPTUU.

64. [lepeuniciure  OTpUIATENbHBIE  BO3ACHCTBUS  BOJOXpAaHUIMUIIA  Ha
OKPYKAIOIIYIO Cpey.

65. UTo HE0OX0IUMO YUUTHIBATh MTPU NPOEKTUPOBAHUHU THAPOIIEKTPOCTAHIUHN ?



66. Kak knaccuduiupyrorcs ruapaBinyeckue TypOuHbI?

67. KakoBa KOHCTpPYKIUSI MIOBOPOTHO-JIONACTHOW TypOunbl? Ha kakux Hamopax
OHA HUCIIOIb3yeTCS?

68. [loscHuTe Ha3HAYCHHE OCHOBHBIX KOHCTPYKTHBHBIX Y3JIOB TYpPOWHBI:
TypOMHHON KaMmephl, HAMPaBJISIOUIETo anmnapara, cTaropa TypOuHbI, pabouyero kojeca u
OTCACHIBAIOIIEH TPYOBI.

69. Ha3zoBuTe MOCTOMHCTBA M HENOCTATKH MpoIeuiepHOd TypOuHbl. Yem oHa
OTJIMYAETCS OT MMOBOPOTHO-JIONACTHOM?

70. [TosicHUTE KOHCTPYKIIUIO PaJHalIbHO-0CEBOM TypPOUHBI.

71.T'me mpuMeHSIOTCS  pagualibHO-OCEBbIE  TYpOMHBI, M  KaKOBBl  HX
MpeUMyIIecTBa?

/2. HazoBute OTIAM4YMs, TMPEUMYyIIECTBA U  HEAOCTATKM  JAMArOHAJIbHBIX
TUAPOTYPOUH.

/3. PacckaxuTe 0 NpUHIUIE IEHCTBUS KOBLUIOBOM TYpOUHBI.

/4. Yto moHMMaeM oA PEryJIMpPOBaHUEM PEYHOro cToka? Jljig 4ero mpuMeHsoT
CYTOYHOE U HEJEIBHOE PErYJIUPOBAHKE?

75. Kak ocymiecTBiseTcsl CE30HHOE U MHOTOJIETHEE PEryIupOoBaHUE?

76. HazoBuTte ocHOBHBIC 3aaun dkcruryaTaruu [ OC.

/7. Kak mpOMCXOJIUT MPOITYCK MaBOJKOBBIX BOJ?

78. Pacckaxute o padote 'DC B 3umMHUX yciaoBusax. Uto Takoe mryra?

79. Iloscaute npeumytiecTBa padbothl kackaga ['DC. Kakue kackagasr ['DC Bam
W3BECTHBI?

80. Kak mpoucxoaut pabota rUAPOIICKTPOCTAHIIUN B SHEPTETUUECKON cucteme?

81. B kakyio 4acte Trpaduka Harpy3ku mnomemaroT [DC ¢ cyrouHbM
PETryJIMPOBAHUEM H ITOYEMY?

82. HazoBuTe U3BECTHBIE UMEHA, OCTABUBLINE CJIE/ B PA3BUTHUU THIPOYCTAHOBOK.

83. Uro siBriiocs mpuurHaMu OypHoro paszputus HBUD?

84. OxapakTepu3yiTe COCTOSHHAE U TIEPCTIICKTUBHI UcToyib3oBanus HBHO.

85. Onummre KOHCTPYKIHMIO M TPUHIUI PaOOTHI CONHEYHBIX MapabOIuIecKIX
KOJUIEKTOPOB.

86. UTo Ha3bIBAIOT IeINOCTATAMU U KaKue TPEOOBAHUS K HUM MPEAbIBIISIOT?

87. Pacckaxxute O MpHUHIMIE ACHCTBHUs coMHEYHOW Oarapen. I'ne oHM Hanum
HIMPOKOE TPUMEHEHHE?

88. IIpu kakux CKOpOCTSAX MOXHO HCIIOJIb30BaTh JHEPrHUI0 BETPa, U B KaKHUX
palioHax CyIIECTBYIOT 3TH yCJIOBHS?

89. I'me 6bu1a MocTpoeHa nepBasi BOY?

90. IlepeuncnuTe OTpULIATENbHBIE BO3IEHCTBUS BETPOIHEPTE€TUUECKUX YCTAHOBOK
Ha OKPY’KaIOILYIO CpENy.

91. OT 4ero 3aBUCHUT MOIIHOCTb BETPOBOI'O JIBUraTelNii U BETPOIHEPreTUUECKON
YCTaHOBKHU?

92. OxapakTepu3yiiTe CUIibl, BO3ZHUKAIOLIUE MPU B3aUMOJEHCTBUU BO3AYLIHOTO
MOTOKA C JIONACThIO BETPOKOJIECA.

93. Ilo kakum npusHakam kiaccupunupyrotrcs BOY? [loscHute TepMuHBbI «J10pT
- MAIIMHB U «Apar - MAIIUHbD).

94. Kakue UCTOUYHUKHM OTHOCST K T€0TepMaibHbIM?

95. Ha kakue Tpu Kj1acca pa3JiefsitoT reoTepMajibHble pailoHbI?



96. HazoBute poccuiickie reoTepMaibHble 3JeKTpocTaHiuu. [lepeuuncnure
npeumyiectsa u Hegoctatku ['eoTOC.

97. IloscHuTe NPUHIMN JCHCTBUS, a TaKkKe JJOCTOMHCTBA M HEAOCTaTKU
MPUIUBHBIX AJIEKTPOCTAHIIUH.

98. B kakoii wactu rpaduka Harpy3ku pacrnoiararot 'ADC?

99. Kak onpenenserca KITJI TADC u oT yero 3aBUCUT UX MOIIHOCTH?

100. O6bsicaute mpunnui padotsr OTIC.

101. IMepeuncnure crmocoObl mepepadOTKH OMOMACCH M MOJIyYaeMbIe MPU ITOM
MPOTYKTHI.

102. HazoBuTe BeliecTBa, 3arps3Hsome atmochepy.

103. Kakoe Bo3neHcTBHE Ha YEJOBEKA OKa3bIBAIOT MEPBUYHBIC 3arpsi3HUTEIH
BO3/lyXa: OKUCh YIJIEPO/Ia, YTIEBOAOPO/IbI, OKHCIIBI CEPHI U a30Ta?

104. Kakumu myTIMH clieyeT 1o0OuBaThCsl COepeKeHUs SHEPTUN?

105. Ilepeuucnute paznuyHbie criocoObl yrunuzamnuu BOP.

106. [1epeuncnure myTH SHEProcOEPEIKEHUS B IHEPTETHUKE.

107. HazoBuTe conmanbHO IKOJIOTUYECKUE ACTIEKTHI IHEPTOCOCPEKEHHUS.

108. HazoBuTe, rie HalumM MPUMEHEHHE KOTJIbI-YTUIH3aTOPBI.

109. PacckaxuTe 0 CUCTEMaX HCTIAPUTEITHLHOTO OXJIAXKICHHS JJIEMEHTOB BBICOKO -
TEMIIEPATYPHBIX IIEYEH.

110. Kakum oOpa3oMm yaaeTcs MCIOJIb30BaTh TEIUIOTY PACKaJICHHBIX TBEPIBIX
peaIMETOB?

111. Ha3oBuTe, KakoBbI pe€3€pBbl HSKOHOMHUHU TIPU JOOBIYE U TEPBUYHOU
nepepaboTKe TOTTMBHBIX PECYPCOB.

112. KakoB pe3epB cOepexeHus Mpu UCTIOIb30BaHUU Y TIPOU3BOJICTBE BTOPUYHBIX
AHEPropecypcon?

113. KakoBbl BapuaHThl Pa3BUTHUS TOIUTUBHO-PHEPTETUYECKOTO KOMILIEKCA
HaIllero peruoHa’?

114. Kakx  HeoO0XOOMMO  M3MEHHUTh  COOTHOIICHHE  PA3JUYHBIX  BHUIOB
DHEPreTUYECKOrO0 Chipbsi B TOD ¢ 1enbl0 NOBBIMIEHUS YPOBHS OJHEPTrETUYECKOU
0e3onacHoCTH?

115. Kak nokeH NMpUHUMAThCS BO BHUMaHHUE (aKTOp 3HEprocOepekeHus: mpu
pa3paboTKe NPOrHO30B JI00BIYM CHIPHEBBIX PECYPCOB?

4.3 Kputepum olleHMBaHUA

Texymuit KOHTPOJIb 3HAHUN CTy/A€HTa OYHON (HOPMBI 00YUEHHSI OCYIIECTBISAETCS
Mo pe3yJibTaTaM JIab0OpaTOPHBIX PalOT; CTyJIEHTa 3a04HON (OpPMBI OOyUYEHUS — TI0
pe3yibTaTaM BBIMOJIHEHUS! KOHTPOJILHOW paOOTHI.

Bemonnenne n1abopaTopHbIX pabOT ¢ 3amMTOM  OTY€Ta, BBINOJIHEHUE
WHAMBHUIYAIBHOTO 3aJaHUsl (KOHTPOJBHOM paboOThl), NPEIyCMOTPEHHBIX pabouei
pOrpaMMoON AUCIUIUIMHBI, SBJISIETCS HEOOXOAUMBIM YCIIOBUEM JIOIMyCKa CTYJIEHTa K
3a4€Ty.

OueHrBaHNE 3HAHUW CTYJEHTOB IPU CEMECTPOBOM KOHTPOJIE OCYIIECTBISETCSA 110
rocyJIapCTBeHHOM 1ikane, OamnpHol mkane u mkaie ECTS. Pe3ynbrarsl olieHHMBaHUS
3HAHUN CTYJIEHTa BHOCSATCS B 3a4€THO-DK3aMEHALIMOHHYI0 BEAOMOCTh U B 3aYETHYIO
KHWXKKY CTyACHTA.



B Teuenune cemecTtpa M B 3a4ETHO-DK3AMEHALMOHHYIO CECCHUIO, CTYJIEHT OYHOU
dbopmbl 00YUIEHHST MOKET HAOPATh CIEAYIONIEEe KOJINIECTBO 0ATIIOB:

— KOHcTiekTupoBanue marepuana — 0-1 Gamn 3a kaxaoe JEKIHOHHOE 3aHSTHE
(makcumyM 33 Gania 3a ceMecTp);

— BBITNIOJIHEHWE MHAUBUAYaIbHOTO 3a1anus — 0-18 6amioB (MakcumyM 18 Gasios
3a CeMecCTp);

— KOHTpOJbHBbIE MeporpusaTus — 0-2 Oamma 3a KaxAblii KOHTPOJBHBIN OMpOC
(TectupoBanue) (MakcumyM 32 0ast 3a CEMECTp);

— aKTHBHOCTH CTyJeHTa Ha 3aHaATusx — 0-17 Gamn 3a cemectp.

[Ipu oneHKe MHAUBUTYAILHOTO 33IaHUSI YUUTHIBAIOTCS M OLEHUBAIOTCS:

— IOJIHOTA BBIIIOJIHEHHOTO 3a/1anus — 0-6 6aos;

— TMOCJIEIOBATENFHOCTD BBIMIOJTHEHHSI pacueToB — 0-6 6aios;

— MPaBUJIBHOCTH BBIMOJHEHHBIX pacueToB — 0-6 0asios.

B TeueHue ceMecTpa M B 3a4€THO-3K3aMEHAIIMOHHYIO CECCHIO, CTYJEHT 3a0YHOU
dbopmbI 0O0yUEHUST MOXKET HaOpaTh CIeayIolee KOJINYEeCTBO 0alioB:

— KOHcIeKkTupoBaHue Matepuaina — 0-20 6aiioB 3a cemectp;

— aKTUBHOCTb CTyJieHTa Ha 3aHATusx — 0-20 6aysoB 3a cemectp;

— BBITIOJIHEHNE MHIMBUAyanbHOTO 3ananus — 0-60 OammoB (mo 0-20 3a kaxmyro
3a/iauy U3 TPeX).

[Ipu onieHKe MHANBHUTYAIbHOTO 33/IaHUSI YIUTHIBAIOTCS M OLEHUBAIOTCS:

— IOJIHOTA BBINIOJIHEHHOTO 3a/1aHus — 0-20 Oanos;

— MOCJIEI0BATEILHOCTH BhINOMHEHUs pacueToB — 0-20 6aios;

— MPaBUWJIBHOCTH BBIMIOJIHEHHBIX pacueToB — 0-20 6amios.

B cooTBeTcTBUM ¢ TpeOOBaHUAMH yUEOHBIX TPOTPAMM XOPOIIIee YCBOSHUE 3HAHUI
¥ 0O0BEKTUBHAS OLIEHKA YPOBHS 3HAHWH MperoaaBaTeieM TpeoyIoT:

— MOCTOSIHHOTO KOHTPOJISl IOCEUICHMSI CTYyIeHTaMHU yUYeOHBIX 3aHATHI;

— MPOBEJICHUS CUCTEMATUYECKOTO TEKYIIET0 KOHTPOJISl 3HaHUH;

— MPOBEICHUS 3aIJIAHUPOBAHHBIX KOHTPOJIBHBIX MEPOTIPUATHH.

JlomyckoM K 3a4€Ty MO IMCUHUIUIMHE Ui CTYJEHTOB OYHON (OopMbl 00yuyeHUs
SIBIISIETCS BHITIOJTHEHNE B TIOTHOM 00BEME U 3amuTa (Cc1a4a Ha TOJ0KUTEIbHYIO OIICHKY )
BCeX Ja0OpaTOPHBIX M CAMOCTOSITENIBHBIX padoOT, MPEAYCMOTPEHHBIX MO KypCy, a AJs
CTYJIEHTOB 3a04HOM (POpMBI 00yUEHHMS — cJaua KOHTPOJIBHOM pabOThI, MPEelyCMOTPEHHON
10 TUCITUTIIINHE.

1. OueHka «3a4TeHO» BBICTABIISIECTCSA CTYACHTY, KOTOPBI:

— MPOYHO YCBOMJI IIPEyCMOTPEHHBIN MPOrpaMMHBIN MaTepHa;

— MPaBWJIbHO, ApTYMEHTHPOBAHO OTBETWJ HAa BCE BOIPOCHI, C MPHUBEACHUEM
IPUMEPOB;

— MOKa3zal TiOyOOKHE CHCTEMaTHU3WPOBAHHBIC 3HAHWs, BIAACET MpPHEMaMU
PacCy>XICHHUS U COTIOCTABIISIET MaTepHUall U3 Pa3HBIX HCTOUYHUKOB: TEOPHIO CBSI3BIBACT C
NPAKTUKOM, APYTUMU TEMaMH JTaHHOTO Kypca, IPYrHX U3y4aeMbIX IPEIMETOB;

— 0e3 OImMOOK BBITIOJIHUI BCE 3a/1aHU.

OO0s13aTENbHBIM yCIIOBUEM BBICTABJICHHOMN OLICHKH SIBISIETCS] MpaBWIIbHAsA pedb B
OBICTPOM HJIM YMEPEHHOM TEMIIE.



JIOTIOJTHUTENBHBIM ~ YCIIOBUEM TMOJYYEHUS OLEHKH «3a4T€HO» MOTYT CTaTh
XOpOIIIME YCIIEXH MPHU BBHITIOJHEHNUHN JTA0OPATOPHBIX, CAMOCTOSTEIHLHOU U KOHTPOJIBHOMN
paboT, cucTeMaTUYeCKask akTUBHAs pad0Ta HA TEOPETUUECKUX 3aHATHUSX.

2. O1eHKa «HE 3a4TEHOY» BBICTABIISICTCS CTYICHTY, KOTOPBIN He cripaBuics ¢ 50%
BOIIPOCOB M 33JIaHUM, MPEJIOKEHHBIX NPENOJAaBaTEIEM, B OTBETaX HAa APYIHE BOIPOCHI
JOTYCTHJI CYIIECTBEHHBIC OMMOKK. He MOXET OTBETUTH Ha JOTOTHUTEIHHBIC BOIIPOCHI,
NPEMIOKEHHbIE TpernoaaBaTesneM. LlenocTHOro mnpeacTaBiaeHUss O B3aUMOCBA3AX
M3y4aeMoro marepuaia ¢ APYTMMH JUCUUIUIMHAMU M BONPOCAMH CHELUUAIBHOCTH Y
CTYJICHTa HET.

OrneHnBaeTcsi Ka4ecTBO YCTHOM M MUCbMEHHOW pedd, KaK M MPU BBICTABICHUU
MOJIOKHUTEIIBHON OIICHKHU, TaK U MPU OTPUIIATEIHLHOM pe3yibTaTe («HE 3a4TEHOY ).

[Ipu noacyeTe 0amIoOB 3a KaKIbIi BOMPOC OT MAaKCUMAJIbHOT'O KOJIMYeCTBa 0aioB
CHUMAETCH 3a:

— HEMOJIHOE PaCKpbITHE Bompoca: oT 5 10 15 6anios;

— cymiecTBeHHbIe omuoOKu: oT 10 10 20 6amoB;

— Menkue omuoku: ot 1 10 10 Gaios.

OO611ast o1leHKa C y4eTOM IMOJTHOTHI OTBETOB U CYMMBbI 0aJIJIOB IO BCEM BOIPOCaM
COCTaBUTCS:

«O1mmuno» 90-100 6aoB (A) — BHICTaBISAETCS, €CIIU CTYACHT BBITIOJIHUT 3a/1aHHE
BEpHO U B MOJHOM OOBEME: MOKa3al yMEHUE YHUDUIIMPOBATH 3HAHUS, TEXHHUYECKHU
rpaMOTHO HCIIOJB30BaTh MpaBWjIa, METOJbl, MPUHIIUIBI, 3aKOHBI BO BpEMsl OTBETA.
Marepuan 3agaHuss Ha Oymare H3JI0KE€H JIOTUYHO, apryMEHTHPOBAaHO U
MOCJIEIOBATENBHO.

«Xopormio» 80-89 6amios (B) — BeicTaBsI€TCS, €CAM CTYACHT BBIMOJIHUI 3aaHUE
BEpHO M B MOJIHOM oObeMme. [Ipu BBINOJHEHHMH 3aAaHUs CTYAEHT IOKa3ajdl YMEHHS
yHU(DUIIUPOBATh 3HAHUS, TEXHUYECKH TPAMOTHO HCIOJIb30Bal TMpaBuia, METObI,
MPUHITUIIBI, 3aKOHBI BO BPEMsI OTBETA, HO JOMYCTWUJ HE3HAYUTENIbHBIC OIIMOKH TpHU
OTBETE HA TEOPETUYECKUE BOIPOCHI.

«Xopormo» 75-79 6amnos (C) — BEICTABISAETCS, €CIU CTYJACHT BBITIONHUI 33/laHUE
HE B MTOJIHOM 00BheME, TTOKa3aJl ONpe/IeIeHHbIC YMEHHSI MHTEPIPETUPOBATH MPUBEICHHbBIE
ypaBHEHUS, TpaduKu, 3aBUCUMOCTH, HEJIOCTATOYHO H3JIOKWI MaTepual Ha Oymare,
JIOTYCTUIT HEKOTOPBIE OITUOKY U HETOYHOCTH B OTBETAX.

«Y nosnerBopurenbHo» 70-74 OamnoB (D) — BeICTaBisieTcs, €CAM CTYACHT
BBINIOJIHWT paboOTy HE B TMOJHOM OO0BbEME, TOKa3al OMNpeNeSieHHbIE YMEHUs
WHTEPIIPETUPOBATh CXEMbI, YpaBHEHUs, MPHUBEJCHHbIC B OWJIETE, HO JOMYCTHJ PSIa
OLIMOOK TpHU BBIBOAE (POpPMYJ, a TakKe NpPHU OTBETE HAa HEKOTOPBIE TEOPETHUUYECKHE
BOIPOCHI.

«Y nosnerBoputenbHO» 60-69 6amnoB (E) — BeIcTaBiseTCs, €ClU CTYJEHT BEPHO
UCIIOJIb30BaJl ~ METOAMKY  BBIMIOJIHEHMSI  3a/laHus, HO HE [OKa3al yMEHUs
nudepeHnnpoBaTh U HHTETPUPOBATH 3HAHUS. Ha BOIIPOCH! 0TBEUa YaCTHYHO, HE YETKO
WHTEPIPETUPOBAI 3aKOHBI M 3aBUCUMOCTH, MaTepHal KOHTPOJIbHOTO 33JIaHUsI U3JI0KUIT
Ha Oymare He JIOTHYHO U HE apTyMEHTHPOBAHO.

«HeynosnerBoputensuo» 35-59 OammoB (FX) — BeicTaBuseTcs, ecinu mpu
BBITIOJITHCHUH 33JIaHUS CTYACHT BBISIBUJI 3HAYUTEIbHBIE MPOOENbl B 3HAHUAX. 3aJaHUE
BBITIOJIHUII HE B MOJHOM 00BbEME, MPUCYTCTBYIOT B padOTE OLIMOKHU.



«HeynosnerBopurensbHo» 1-34 Oamna (F) — BbicTaBisieTcsi, €cCliM CTYAEHT
MIOJTHOCTBIO HE BBITIOJIHWI TTOCTABJICHHOE 33]IaHNE.

HToroBas oneHka onpeensaeTcsl MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAIIJIOB 110
pe3ynbpTaTaM TEKYIIero KOHTPOJIS U KOJWYECTBA OAJUTOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotuuecTBO 6auioB — 100.

[Tomydyennass omenka 1o 100-0ayTbHON IIKalle OMPEACNAeT OICHKY I10
rocyaapcTBeHHoOM mkaie u mkaine ECTS:

CymmMma GamioB OrneHka OrneHka
no 100-6anpHOM 1mKaje no mkaine ECTS 110 TOCYAAPCTBEHHOM LIKaJe
90-100 A OT1imyHO
80-89 B x
75-79 C opotio
70-74 D y
60-69 E JOBJIETBOPUTEIHHO
35-59 F He
0-34 = YIOBJICTBOPUTEIIHEHO

* — ¢ 00s13aTEIbHBIM MMOBTOPHBIM N3YUCHUCM NUCHHUILIAHBI.

4.4 Ilpumep TeKylIero onpoca Ha NMPAKTHYECKUX (CEMHUHAPCKHUX) 3aHSIITUIX U
JadopaTopHbIX padoTax

Ha npumepe naGopatopHoil pabotbel: «M3ydeHue SAEpHBIX DHEPreTHUECKUX
YCTaHOBOK.

OTBeTUTD Ha CIEAYIONINE BOMIPOCH! (BHIOpATh BCE MPABUIILHBIE OTBETHI).

1. YkaxkxuTe aTOMHBIN BEC M30TONOB MIPUPOTHOTO ypaHa:

- 239 1 230

-235u 238

-244 u 215

2. Kakoii uzoron ypana HanboJjiee pacrpoCcTpaHeH B npupoje?

- 235

- 238

3. Ins nenenus ypana 235 HyKHBI:

- beICTpBIE HEUTPOHBI

- beicTpas peakuus

- MenneHHbie HEUTPOHBI

4. YpaHn 235 OTHOCUTCS K:

- HeBo300HOBIIsIEMBIM pecypcam

- Bo3oOHOBIIsIEMBIM pecypcam

5. Slapa kakoro 3JieMeHTa pacnajaroTcs Tak JKe JIErKo, Kak ypaH 2357

- Hentynun

- [InyTonuu

- Ypan 238

6. B COBpeMEHHOM sIIEPHOM MPOLECCE KOJIMYECTBO TOIIMBA IIPU PEAKLIUHN:

- YMeHbLIaeTcs

- YBEIM4UUBaCTCSA

- He nsmensercs



7. B xadecTBe TEIJIOHOCUTEISI B PEaKTOpEe-Pa3MHOKUTEIIC TPUMEHSIOT:
- Bony

- Kunkuii Hatpui

- CKIKEHHBIN ra3

8. B ssmepHOM peakTope Temmneparypa:

- Beiie, uem B maporeneparope TOC

- Huxe, uem B maporeneparope TOC

9. Tepmuueckuii KITI{ ADC cocraBiserT:

- 30%

- 40%

- 60%

10. OTxoasl npousBojicTBa ADC SABISAIOTCS:
- HexxenaTenbHBIMH

- bezonacHpIMH

- OnacHpIMH, Ha ypoBHE ¢ orxogamu TOC

4.5 KypcoBoe nnpoeKTupoBaHue
VY4eOHBIM IIJIAHOM KYypCOBOE MPOEKTUPOBAHUE HE MIPETYCMOTPEHO.
5S PEKOMEHAYEMAA JIUTEPATYPA
I Ocnosénaa numepamypa

1. bopym O.B. OO6mias sHepreTka. DHEPreTUYECKHE YCTAHOBKHU : ydeOHOE

nocoobue / bopym O.B., I'puropseBa O.K.. — HoBocubupck : HoBocubupckmii
rocyJapCTBeHHbIA TexHU4eckui ynuBepcurer, 2017. — 96 ¢. — ISBN 978-5-7782-
3430-7. — Tekcr : oanekrponnbii // IPR  SMART : [caiir]. — URL:

https://www.iprbookshop.ru/91283.htmi

2. [TonkoBHuuenko, [I. B. BBenenue B 25IeKTPOIHEPTETUKY U DIIEKTPOTEXHUKY :
yueonoe nocodue / JI. B. [lonkoBuuuenko, 1. b. I'ynseBa. — Mocksa, Bonorna : Uadpa-
Wmxenepust, 2022. — 204 ¢. — ISBN 978-5-9729-0997-1. — TekcT : 31eKTpOHHBIHN //
[udposoit  obOpazoarenvHbii  pecypc  IPR SMART [caiiT]. —
URL: https://www.iprbookshop.ru/124011.html

3. ACTICKTBI TEXHUKO-DKOHOMHYECKOTO COCTOSIHHSI M TIEPCICKTHUBBI Pa3BUTHS
sHepreTuku : yudeOHoe mocooue / J.}O. JlanynoB [u ap.].. — Tomck : Tomckwii
noauTexHuyeckut yauepcutetr, 2019. — 323 ¢. — Tekct : anekTpoHHsit // PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/96116.htmi

II /lononnumenvnaa aumepamypa

4. JIerkua A.B. PacmipenenurenbHbie DJIEKTPUUECKUE CETU : yueOHOoe mocooue /
JIeikua A.B.. — HoBocubupck : HoBocuOupckuii rocynapCTBEHHBIN TEXHUYECKUN
yauBepcuteT, 2018. — 115 ¢. — ISBN 978-5-7782-3537-3. — TekcT : 31eKTpOHHBI //
IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91409.html



https://www.iprbookshop.ru/91283.html
https://www.iprbookshop.ru/124011.html
https://www.iprbookshop.ru/96116.html
https://www.iprbookshop.ru/91409.html

5. O6mias anekTporexHuka : yueOHoe mocobue / H.A. KpuBonoros [u ap.]. —
PoctoB-na-/lony : ®enukc, 2016. — 224 ¢. — ISBN 978-5-222-25720-3. — Texkcr :
anektporHbii / IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/59399.htmi

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
Y4eOHo-MeTOAUYECKHME U3AaHMs, paspadoTanHbie B JlonHTY:

1. Meronuueckue yka3aHusi K Ja00paTOpHBIM paboTaMm 1o auciuruimHe « TexHomorus
MPOU3BOJICTBA AJEKTpo3Heprum» [AnekTponHbit pecypc]/ Cocr.: W.b. I'ynsesa. - Jlonenk:
JouHTY, 2022 (nocTym uepe3 JIMYHbIA KaOUHET CTYICHTA)

2. Metoanieckue yKazaHHs K CaMOCTOSITEIbHOM padoTe Mo AUCIUIUIMHE « TeXHOmorust
MIPOM3BOJICTBA 3JICKTPOdHEprum» [AnekTponHsiii pecype]/ Coct.: U.b. I'ynsesa. - [lonernk:
JouHTY, 2022 (noctym uepe3 TMYHbIN KaOWHET CTYICHTA)

JIEKTPOHHO-UH(OPMALMOHHbIE PeCypPChI
OBC JOHHTY - http://donntu.ru/library
9BC IPR SMART - http://www.iprbookshop.ru/

7 MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

7.1 JleKiIMOHHBIE 3AHATHS:

VYyebnas nmadoparopusi Ne8.506a, yueOHbII KOpmyc 8, /UIsl IPOBECHUS 3aHATUN
JEKIIMOHHOTO  THUMA, JIa0OpaTOpPHOrO THWIA, TPYIIOBBIX W  HHIUBUAYyaJIbHBIX
KOHCYJIbTAIINH, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTecTalnu (MyJIbTUMETUHHOE
obopynoBanue: C II-700tray (OC - Windows XP Professional x86 (akagemuueckas
noanucka DreamSparkPremium), LibreOffice 3.3.0.4 (OGecmiatHas Bepcus),
SMathStudio-0.98 (GecrmaTHast Bepcusi), MYJbTHMEIUHHBIA MPOSKTOP, DKPaH;
CHeIUaIn3upoBaHHass MeOeNb: JOCKa ayAWTOpHas, CTOJbl ayJAWTOPHBIC, CTYJIbS
YUYEHUUYECKHE).

7.2 JIabopaTopHbIe padoThI:

Hucrnneitnbril kiace Ne8.512a, yueOHbIN KOpIyc 8, TS POBEICHUS 1a00paTOPHBIX
3aHSATHM, TPYIIOBBIX W  WHAWUBUAYAIBHBIX  KOHCYJIbTAUA  (MYyJbTUMEIUHHOE
obopynoBanue: kommbioTepsl 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 (akamemunueckas mnoamucka DreamSparkPremium), LibreOffice 3.3.0.4
(6ecrumatras  Bepcusi), SMathStudio-0.98 (Gecrmataas Bepcusi), Mathcad Express
(6ecrumatras Bepcusi), LibraCAD 2.1 (6ecrmatnas smnensusi), FreeMat (6ecrutathas
muuensus)  Digsilent  PowerFactory  14.0  (uuensust), wmonutopel  TFT-177,
MYJIBTHMEIUHHBIN POEKTOP, SKpaH; CICIHATU3NPOBaHHas MeOeITh: TOCKa TIepeABIKHAS,
CTOJIBI AYIUTOPHBIE, CTYJIbSl YICHUIECKHUE).


https://www.iprbookshop.ru/59399.html
http://donntu.org/library
http://www.iprbookshop.ru/

7.3 CamocTosiTesibHas padora:

[Tomenenust 1yIsi CaMOCTOSITEIFHOM PA0OTHI C BO3MOXHOCTHIO TOAKITIOYCHUS K
cetu «MHTEepHET» W OOECHeYeHWEM [OCTylma B JJIEKTPOHHYIO WH()OPMAIMOHHO-
oOpa3oBaTeNbHYI0 Cpelay OpraHM3alli: YHWTAIbHBIE 3allbl, y4eOHbIE Kopmyca 2,3
(KommptoTepHass TeXHWKAa C BO3MOMKHOCTBIO TMOJKIIOUEHUsS K ceTh «UHTepHeT» H
oOecrieueHHEeM JO0CTyna B DJJIEKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEIy
(BUOC JJOHHTY) u snekrponno-6ubmuoreunyto cucremy (3bC IPRbooks), a Taxxke
BO3MOKHOCTBIO MHAMBUAYAJTLHOTO HEOTPAHUUEHHOTO JocTymna obydatonuxcs B ObC u
BUOC nocpeacrom Wi-Fi ¢ mepconaibHbIx MOOMIBHBIX ycTpoiicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas munensus MPL 2.0, Grub loader for ALT
Linux - muoensus GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensust GNU GPL).



