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1. HEJIX OCBOEHUSA

Henp AMCHUIUIMHBI — HOPMUPOBAHKE 3HAHUIT 110 COBPEMEHHBIM JICKTPUYSCKUM MAIIMHAM, 00SCIICINBAIOIINX PELICHHE
3a71a4 MPOoQEeCCHOHAIBHON JeATeTbHOCTH O0YYaIOmUXCsl, CBSI3aHHBIX C NPOCKTUPOBAHMEM, UCIIBITAHMSAMH H OSKCIUTyaTarueit
ANIEKTPUIECKHUX MAIIUH.
3agauu AUCHMILIMHBI:

1. u3yueHue yCTpOWCTB U MPHHIMIIOB AEHCTBHSA PA3IMYHBIX THIIOB EKTPUIECKUX MAIIUH, TPHOOPETEeHHE HaBBIKOB IO BEIOOPY
METOAWK M MPOBEICHUIO HHXEHEPHBIX PacyeTOB, MPOBOAUMBIX NPH MHPOEKTUPOBAHHM U BHIOOPE BCEX COCTABIIIOIINX
COBPEMEHHBIX EKTPUIECKUX MAIIIHH;

2. IPUBUTHE HABBIKOB IIPUMEHEHHUS TEOPETHUCCKUX 3HAHMIT M PELICHUS IPAKTHYECKUX 3a/1a4.

2. MECTO B CTYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Yacte OITOII BO (6a30Basi, BapuaTHBHAas) | baszoBas

2.1 TpeGoBanus K NpeaBapUTeIbHOM MOATOTOBKE 00y4aKlOIMXCcs

2.1.1 | Anrebpa, ananuTHueckasi reoMeTpusi, T epeHnnanbHbIe HCUHCICHUS

2.1.2 | WnrerpanbHble ucuncienus, mudepeHnnaibHple ypaBHSHHs

2.1.3 | ®yHKINHM HECKOJILKUX MIEPEMEHHBIX, aHAINTHYECKUE (DYHKIUH

2.1.4 | dusnueckre OCHOBLI MEXaHUKU

2.1.5 | KosnebaHus ¥ BOJHBI, MOJIEKYJIApHAsl pHU3MKA M TEPMOJNHAMHUKA

2.1.6 | DnekTpuuecTBO U MarHeTU3M

2.1.7 | DnekTpoTexHUKa

2.2 Jucuuniannsl (Moayau), npaktuku 1 HUP, 111 KoTOphIX HE00X0AMMO OCBOCHHE TAHHOM
JUCHMILIMHBI He00X0AMMO KaK NMpeAlecTBylolIee

2.2.1 | ABTOMaTH3MPOBAHHBIN JIEKTPONPHUBOJ] MAIIMH U YCTAHOBOK TOPHOT'O ITPOM3BO/ICTBA

2.2.2 | DnekTpocHabXEeHUE TOPHOTO IPOU3BOICTBA

2.2.4 | Ilpon3BoJCTBEHHAs IPAKTHKA 10 MOJIYYSHHIO MPO(PECCHOHATBHBIX YMEHUH 1 HaBBIKOB - 2

2.2.5 | Ilpon3BoJCcTBEHHAs IPAKTHKA 10 MOJIYYSHHIO MPO(PECCHOHATBHBIX YMEHUH 1 HaBBIKOB - 3

2.2.6 | IlpenauruioMHast NpaKTHKA JJIsl BBITOJHEHHS BBITYCKHON KBaJM()UKAIIMOHHON paboThI

2.2.7 | 3ammrTa BRITYCKHOW KBaTH(PUKAIMOHHOW PaOOTHI, BKJIFOUAs MTOATOTOBKY K MPOIEAYPE 3alIUTE U MPOICIYPY
3aIlIUTHIL.

3. ”HAUKATOPHI ®OPMUPOBAHHUS KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUTIJIMHE

I1K-1.7: rOTOBHOCTh IPUHUMATh Y4aCTHE BO BHEJPEHIH aBTOMATH3UPOBAHHBIX CHCTEM YTIPaBIICHHS
IIPOU3BOJCTBOM.

3HaTh: 3-7.1. Buzpl aCHHXPOHHBIX MalllMH M TPAHC(HOPMATOPOB, UX OCHOBHBIEC XapaKTEPUCTHKH,
9KCIEpUMEHTANbHBIE TPeOOBAHMS K HUM.

YMers: VY-7.1. CUHTE3UpOBaTh JIIEKTPHUECKHE LIETH JJIsl HOPMAJIBbHOW PabOThl ACHHXPOHHBIX MAIIMH U
TpaHc(opmMaTopos.

Brnanets: | H-7.1. OxcriepuMeHTaNbHBIME HCCIIEJOBAaHUSMH ACHHXPOHHBIX MAIIMH U TPaHC()OPMATOpPOB.

[K-3.1 TOTOBHOCTh Y4acTBOBATh B HCCIIEJOBAHUAX 00BEKTOB MPO(ECCHOHATBHOM NEeATeTbHOCTH U X
CTPYKTYPHBIX JIEMEHTOB.

3HaTh: 3-3.1. MeTozbl pacueTa napaMeTpoOB MArHUTHBIX LIETIeH, XapaKTepPUCTHUK ACHHXPOHHBIX JIBUTATETIEH.

VMertsb: V-3.1. Ucnonb30Bath NOJIYUCHHBIC 3HAHUA IIPU PCIHICHUHN MMPAKTUICCKUX 3a/1aY IO MMPOCKTUPOBAHUTIO
ACMHXPOHHBIX ﬂBHFaTeHGﬁ, T10 pacu€Ty MAarHMTHBIX HCHCﬁ, XapaKTCPUCTUK MAIlIMH NOCTOSIHHOT'O TOKA.

BJ'IaILCTBI H-3.1. HpeﬂCTaBJ’ICHHHMI/I pe3yjibTaTaMi pacue€Ta aCUHXPOHHOT'O ABUTATCJIsA, MATHUTHBIX HCHCﬁ MallrH
IIOCTOSIHHOI'O TOKa.

VK-8.1 YMEHUE NPOCKTUPOBATL TOPHOTEXHUYICCKUE CUCTEMBI B YCJIOBUAX HCONIPEACICHHOCTU U
AJIBTCPHATHUBHBIX pCHIeHHﬁ, B TOM YHUCJIC C UCIIOJb30BAHUEM MCIKIUCIHUIIJIMHAPHOTIO MOAX0Ad.

3HaTh: 3-8.1. BI/I,HLI MalvH MOCTOAHHOI'O TOKAa U CUHXPOHHBIX MAlllMH, UX OCHOBHBIC XapaKTCPHUCTUKH,
OKCIUTYaTallMOHHBIC Tpe6OBaHI/I$I K HUM.

VMerts: v-8.1. CI/IHTC3I/IpOBaTB QJICKTPHUUICCKUEC LEIIN JId HOpMEU'II;HOﬁ pa6OTLI MalIuH MMOCTOAHHOI'O TOKa 1

CHUHXPOHHBIX MallllH.




| BHaL[eTI) | H-8.1. 9KCH€pI/IM€HTaHLHHMI/I HCCIICJOBAHUSAMU CUHXPOHHBIX MAIMH U MAallIMH NOCTOSIHHOI'O TOKA.

4.1 CTPYKTYPA U COAEPKAHHUE - 7 cemectTp

Kouan

Kon

HanmeHoBaHHe pa3ieioB U TeM /BHJ 4ecTB Jlutepatr | IIpumeua
3aHd Cemectp Komnerenuuu
3aHATHS/ 0 ypa HHE

THS

4acoB
1 Pazpea 1. TpancopmaTopsnl. 7 12

1.1 Haznauenue, ycTpoiicTBO, IpUHLINT JEHCTBHA J1.1,
TpancdopmMaTopoB. X0JIOCTOH X0 IK-1.7; TIK-3.1; J1.2
Tpanchopmaropa. Pabora Tpanchopmaropa VK-8.1 2.1
O0JT HArpy3KOif. 7 2 (3-7.1;3-3.1) 2.2
[aexnusi/

1.2 YpaBHEHHE MarHUTOBIXKYILIUX CUJT U TOKOB. J1.1,
[TapameTrpsl IpUBeAECHHON BTOPUYHON IK-1.7; I1K-3.1, J1.2
00MOTKH. CXEMBI 3aMEIICHUS 1 YPABHEHUS 7 2 YK-8.1 J12.1
npuBeIeHHOro TpancdopmaTtopa. KopoTkoe (3-7.1;3-3.1) 2.2
3aMBIKaHUE TpaHc(opmaTopa.

[nexkuus/

13 Tpexdazusie TpanchopmaTopbl. CXeMblI H J1.1,
IPYIITBI COSTMHEHUSI 0OMOTOK Tpex(a3HOro 7 IK- 137;7 1;1](--3.1; J1.2,
Tpanchopmaropa. [TapannensHas padota 2 (3-7.1;3-3.1) JI2.1,
TpaHc(HOpPMaTOPOB. J12.2
/nexums/

1.4 | Uccnenosanue ogHO(pa3HOro TpaHchopMaTopa MK-1.7; IK-3.1; 2.1
B Pa3JIMYHBIX PeKHUMax paboTEI 7 4 v 8775-8;713 N J12.2
/maGopaTopHas paéora/ (V-7.1;¥-3.1) J13.2

15 OnbBITHOE OTIPeNeNICHNE TPYIII COSTNHEHUS J12.1
Tpex(a3HOTro JBYXOOMOTOYHOTO 7 2 TK- IYZ(’ 1811;_'3'1; J12.2
TpaHchopmaropa. (V-7.1; V-3.1) JI3.2
JadopaTopHas padora/

1.6 CXeMbl OCHOBHBIX TUIIOB JIEKTPUUECKUX [IK-1.7; TIK-3.1; JI2.1
MaIllyH. 7 2 yK'?'i‘ J12.2
/mpakTHKa/ H-7. JI3.3

1.7 Mertonuka npoBeieHHs OIbITa XOJIO0CTOTO X0Aa 1K-1.7; TIK-3.1; J12.1
Tpanchopmaropa 7 2 S;JK;Sil J12.2
/mpaxTika/ - JI3.3

1.8 | Pacuer mapameTpoB ogHO(A3HOTO [K-1.7; IK-3.1; 2.1
TpaHchopmaropa. 714 ) I?I]I?]E.; 1 J12.2
/mpakTuka/ o J1.3.3

1.9 | Pacuer mapamerpos I - 06pa3HO#i cxeMbI [K-1.7; 1IK-3.1; 2.1
3aMereHus Tpex($azHoro TpaHchopMaTopa. 7 2 YK-8.1 J12.2

H-7.1
/mpakTuka/ J1.3.3
2 Pa3znen 2. ACHHXPOHHBIE MAIINHBI 7 21

21 VYcTpoiicTBO acHHXpOHHBIX MamyH. IlorydeHne J1.1,
BpAIIAONIErocss MArHUTHOTO MOJA. [IpuHINIT 7 IK-1.7; T1K-3.1; JI1.2
JeHCTBYUS aCHHXPOHHOTO JABUTATEIs. 2 VK-8.1 .1
/nexums/ (3-7.1) .2

2.2 DIeKTPOABIIKYIINE CHIIBI B 0OMOTKAX cTaTopa [K-1.7; IK-3.1; J1.1,
U POTOpa aCHHXPOHHOTO JBUTaTeNs. TOK 7 YK-8.1 J1.2,
pOTOpa aCUHXPOHHOTO JABUraTeNsl. 2 (3-7.1) JI2.1,
/nexnus/ J12.2

2.3 MarHuToBIKYIIHME CHITBI B OOMOTKaX ctaropa JI1.1,
U pOTOpa aCUHXPOHHOTO ABuratesns. Tok [K-1.7; TIK-3.1; J1.2,

7 VK-8.1
00MOTOK cTatopa. Cxema 3aMenieHHs JI2.1,
2 (3-7.1)




ACHHXPOHHOT'O JIBUTATEIs
/nexus/

J12.2

2.4 | Duepreruueckas nuarpamma u KI1JT JIL1,
ACHHXPOHHOTO JBUTaTess. MexaHuueckas [K-1.7; TIK-3.1; J1.2
XapaKTepUCTUKA aCHHXPOHHOI'O JABUraTEeIsl. 2 VK81 2.1

(3-7.1) 2.2
[nexkuus/

25 [lyck acunxpoHHBIX ABUraTeneil. JIpurarenu c
YJIy4LIEHHBIMHU ITyCKOBBIMH CBOHCTBAMH.

PerynupoBanue 4acToThl BpalieHus TK-1.7; TIK-3.1; L1,
. VK-8.1 J1.2

ACHHXPOHHBIX JABUTaTeNICH: N3MEHEHHEM YHCIia 2 (3-7.1) .1

II0JIIOCOB; H3MEHEHUEM NIEPBUYHON YaCTOTHI; m.2

N3MEHEHHEM aKTUBHOTO COTIPOTHBIICHUS B

poTope.

[nexkuus/

26 ACHHXpOHHas MalllHA B PeKUME T'eHepaTopa i J1.1,
ANIEKTPOMArHUTHOTO TopMo3a. OnHodazHbIe IK-1.7; TIK-3.1; J1.2
ACHHXPOHHBIC JBUTATCIIH. 1 VK-8.1 J2.1
[nexumst/ (3-7.1) 2.2

27 HccnenoBanne MexaHMUECKUX XapaKTePUCTUK IK-1.7; T1K-3.1; 2.1
ACHHXPOHHOTO JIBUTATENS ¢ (ha3HBIM POTOPOM B 3 VK-8.1 .2

JIBUTATETIHBHOM PEXHUME pabOTHL. (¥-7.1;, ¥-3.1) 3.2
/naGopaTopHas padora/

2.8 HccnenoBaHne MEXaHUYECKHX XapaKTePUCTHK 2.1

ACHHXPOHHOTO JBUTATENS C (ha3HBIM POTOPOM B IK-1.7; I1K-3.1,; .2
TOPMO3HBIX PEXUMaxX paboTHI. 4 VK-8.1 3.2

/naGoparopHas padora/ (¥-7.1, ¥-3.1)
2.9 HccnenoBanne XapakTepUCTHK aCHHXPOHHOTO IK-1.7; TIK-3.1; 2.1
JIBUTATENS IPU YaCTOTHOM YIIPaBICHUH. 4 VK-8.1 .2
/naGoparopHas padora/ (¥-7.1; ¥-3.1) B33
2.10 | Metoasl noaydeHus BpallaroLIero Mo B IK-1.7; I1K-3.1,; 1
JIEKTPUYECKUX MALIMHAX. 2 VK-8.1 .2
/mpakTHKa/ (H-7.1; H-3.1) 133

2.9 Pacuer MexaHNUECKHUX XapaKTEPUCTHK K-1.7; TIK-3.1; J12.1
ACHHXPOHHOTO ZBUTATENs C (ha3HBIM POTOPOM. 3 VK-8.1 J12.2
/mpakTuka/ (H-7.1; H-3.1) J1.3.1

2.10 | Pacuer myCKOBBIX CONPOTHUBICHHUH TS K-1.7; TIK-3.1; J12.1
ACHHXPOHHBIX JIBUTaTelel ¢ ()asHBIM POTOPOM. 4 YK-8.1 J12.2
/mpakTHKa/ (H-7.1; H-3.1) JI.3.3

3 CamocrosiTesibHasi paboTa CTYIeHTa 21

3.1 | IToaroToBka K 3amuTe 1aGOPATOPHBIX U [K-1.7; 1IK-3.1; 2.1

MPaKTUYECKUX padoT pasznena 1. 5 YK-8.1 J12.2
(¥V-7.1;¥-3.1) 133
JI3.2

3.2 | IToaroToBka K 3amuTe 1aGOPATOPHBIX U [K-1.7; 1IK-3.1; 2.1

MPaKTUYECKUX padoT pasnena 2. 6 YK-8.1 J12.2
(¥V-7.1; ¥-3.1) 1133
JI3.2
3.3 BrImonHeHNE ¥ TOATOTOBKA K 3aIIUTE MK-1.7; IIK-3.1; J12.1
KYpCOBO# pabOTHI 10 YK-8.1 J12.2
¥Y-7.1;¥-3.1) 1133
4.2 CTPYKTYPA U COAEPKAHUE JUCIIUTIJINHBI
MOAYJIsl, MPAKTUKHA, HUP) - 8 cemecTp
4 Pa3gen 4. MamiMHbI NOCTOSTHHOTO TOKA 44
4.1 YCTpoHCTBO MaIlIMH TOCTOSHHOT'O TOKa, i

npuHnun aeicteus. 3JIC 0OMOTKH SKOpS U




3JIEKTPOMATHUTHBIH MOMEHT. SIBIeHHe MK-1.7; IK-3.1; J1.2

PEaKIMU AKOPs B MaIIMHAX MTOCTOSTHHOTO TOKA. 8 YK-8.1 2.1
3-6.30 J12.2

SIBneHre KOMMYTallUH B MaIlHHAX

MOCTOSTHHOTO TOKA.

/nexums/

4.2 Knaccudukaiys reHepaTopoB IOCTOSHHOTO
TOKa 10 croco0y Bo30yxaenus. CoiicTBa u
XapaKTEpPUCTUKU T€HEPATOPOB HE3ABUCHMOTO TK-1.7; TIK-3.1; L1,

pakTep Hepatop VK-8.1 1.2
B030yxeHus. CBOMCTBa U XapaKTEePUCTUKU 8 3-8.1 .1
TeHEPaTOPOB MapaIeTbHOTO BO30YKICHHS. m.2
CBOMCTBa U XapaKTEPUCTUKU CMEMIAHHOTO
BO30Y>KIEHUS.

/nexums/

4.3 Knaccubukanys 1 OpHHIMI JeHCTBUS JI1.1,
JIBUTATEJICH MOCTOSHHOTO TOKa. MeXaHHueCcKHe TK- IVZ(’ I;If-?;.l; JI1.2,
1 3JICKTPOMEXAHUYECKUE XaPAKTEPUCTHKH 8 3 2; 1 J2.1,
JBHUTaTeNe MOCTOSIHHOTO TOKA. e J12.2
/nexums/

4.4 [lyck aBuTaTeneil MOCTOSHHOTO TOKA.

Topmo3HBIE PeKUMBI Pa0OTHI IBUTATEIICH: J1.1,

N IK-1.7; I1K-3.1,;
TeHEPaTOPHBIN (PEKUM PEKYIIEPATUBHOTO 8 VK-8.1 J1.2,
TOPMOYKEHUS ), PEXKUM TUHAMIYECKOTO 3-8.i J2.1,
TOPMOXKCHUS, PEKUM IPOTUBOBKITIOUCHHSI. J12.2
/nexums/

4.5 | Cnocobbl peryaupoBaHus YaCTOTHI BPAICHHS [K-1.7; IIK-3.1; JILT,
JIBUTaTeNel OCTOSIHHOTO TOKA. VK-8.1 J1.2
p— 8 3-8.1 J2.1

" 2.2

4.6 HccnenoBaHue XapakTepHCTHK T'eHepaTopa
IIOCTOSIHHOTO TOKa HE3aBUCUMOTO H 8 TK-1.7; TIK-3.1;

VK-8.1
MapauIeIbHOTO BO30YKICHUS (v-8.1)
/naGoparopHast pagora/ '
HccnenoBaHue CKOPOCTHBIX M MEXaHHYECKHX .1

4.7 XapaKTEePUCTUK ABUraTellsl IOCTOSIHHOTO TOKa IK-1.7; I1K-3.1,; m.2
(JIIT) He3aBHCUMOTO BO3OYXKICHUS B 84 YK-8.1

J1.3.2
JIBHTATEIEHOM PEXHAME PabOTHL. (v-8.1)
/naGopaTopHas padora/
HccnenoBanne CKOPOCTHBIX H MEXaHHIECKHUX

4.8 XapaKTEePHUCTHK JBUTATENS MOCTOSHHOTO TOKa MK-1.7; T1K-3.1; .1

(AI1T) nezaBCHMOTO BO3OYKICHHUS B 8 YK-8.1

J12.2
Pa3IMYHBIX TOPMO3HBIX PEKHUMAaX PabOTHI. (v-8.1) .2
/naGopaTopHas padora/ )

4.9 HccnenoBaHue perynmpoBOYHBIX CBOMCTB
3JIEKTPOJIBUTATEISI IOCTOSIHHOTO TOKA 8 I1K-1.7; T1IK-3.1;
HE3aBHCUMOTO BO30OYKIICHUS B CUCTEME YK-8.1
"T'enepatop - ABUTATENH" (V-8.1)
/naGopaTopHas padora/

410 | UccnenoBanue cxeMsl ynpapieHUs IIycka IK-1.7; IIK-3.1,;
3JIEKTPOJIBUTATEISI IOCTOSIHHOTO TOKA 8 YK-8.1
HE3aBUCHMOTO BO30YKICHHS (Y-8.1)
/nadopaTopHasi padora/

4.11 | Pacuer ecTecTBeHHOI MeXaHHMYECKOH J12.1
XapaKTePHUCTUKH JIBUTATENS TIOCTOSHHOTO TOKA 8 IIK- lyk glf’?"l; J12.2
HE3aBHCUMOTO BO30OYKJICHUS B IBUTATEIHHOM o JI1.3.1

(H-3.1)
pexnme (Kontpombaast padora Ne 1)
/mpakTuka/

4.12 | Pacyer myCKOBBIX PEOCTATHBIX XapaKTEPHCTUK JI2.1

JIIBUTATEJIEH IIOCTOSIHHOI'O TOKA HE3aBUCUMOTO IK-1.7; IK-3.1; J12.2
8 VK-8.1
BO30Y>KICHUS H ONPEETICHHUS ITyCKOBBIX (H-3.1) J1.3.1

conporusnenuit (KontponsHas paborta Ne2)
/mpakTuka/




4.13 | Pacyer 1 moCTpOSHHE MEXaHHYESCKON J12.1
XapaKTEePUCTUKH ABUTATEINs IOCTOSHHOTO TOKa TK-1.7; TIK-3.1; J12.2
HE3aBHCUMOT'0 BO30OYXICHUS IPH 4 S(III{(:'?%) JI3.1
pexynepatuBHoM TopMoxeHun (KoHTponbHas
pabota Ne3)

/mpakTHKa/

4.14 | Pacuer u moCcTpOCHUE MEXaHUYECKOM J12.1
XapaKTEePUCTHKH ABUTATEINS IOCTOSHHOTO TOKa [K-1.7; TIK-3.1; J12.2
HE3aBHCUMOT'0 BO30OYXJICHUS IPH 2 S(IE:S%) JI.3.1
JUHAMUYECKOM TOPMOXKEHUH
/mpakTuKa/

4.15 | Pacuer XapaKTEpHCTHK JBUTraTenei [K-1.7; TIK-3.1;
MOCTOSIHHOTO TOKa MOCIIEe0BaTEILHOTO 3 VK-8.1
BO30Y>KIEHUS. (H-3.1)

/mpakTuKa/
5 Pa3nen 5. CHHXpOHHBIE€ MAIIIMHBI 7
51 CHHXpOHHBIE MALIMHEL. Y CTPOICTBO, IPUHLIUIT K17 TIK3.1 P
JIeWCTBHs, ccTeMa Bo30yxkaeHus. [IpuHiu Tl T 5
JIEUCTBHSI CHHXPOHHOTO Z)el;eparopa E 2 VK-8.1 1.2
3-8.1 J2.1
JIBUTATEIIS. .2
/nexuus/
5.2 DNeKTpOMarHuTHasi MOITHOCTb U
3JIEKTPOMArHUTHBIH MOMEHT CHHXPOHHOH TK-1.7; TIK-3.1; JL1,
MallIMHbI. YTJI0Bas XapaKTepPUCTUKA VK-8.1 1.2
2 3-8.1 J2.1
CHHXPOHHOW MammHEL [lapannensHas padoTta m2
CHHXPOHHON MAaIIHHBI.
[nexkuus/
5.3 [puntmn paGoThl U IMyCK CHHXPOHHOTO
neuratenst. U-oOpas3Hble XapaKTepUCTUKH. TK-1.7; TIK-3.1;
Paboune xapakTepuCTHKH CHHXPOHHOTO 3 S;IféSll
nsuraresst. HazHadeHne v mpuHINI paboTh
CHHXPOHHBIX KOMIIEHCATOPOB.
/nexkuus/
6 CamocTosiTeTbHAsI pa00Ta CTYACHTA 57
6.1 IIK-1.7; T1IK-3.1; 2.1,
[onroroBka Kk 3ammure 1a00PaTOPHBIX H 33 YK-8.1 J12.2
IPaKTHUYECKUX paGoT pasjena 4. (V-7.1:¥-3.1) J13.2
6.2 IToaroToBKa K BBIMOJIHEHHUIO U 3alIIATE IK-1.7; TIK-3.1; J12.1,
KOHTpOJIBHOH paboTsl Nel 8 YK-8.1 J12.2
(¥V-7.1; ¥-3.1) 3.2
6.3 | [ToArOTOBKA K BBIMOIHEHUIO U 3aIIHTE MK-1.7; TIK-3.1; 2.1,
KOHTPOJIBHOU paboThl Ne2 8 YK.-S.l J12.2,
(Y-7.1, ¥-3.1) 132,
6.4 TToaroToBKa K BBIMOJIHEHHUIO U 3alIIATE IK-1.7; TIK-3.1; J12.1,
KOHTPOJIbHOM paboThr N3 8 y;<-88£[1 J12.2

JI3.2




5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KoHTpoabHBIEe BOPOCHI IJIsl CAMOCTOATEILHO MOATOTOBKH K TeKYlIeil 1 MPOMEKYTOUHOI aTTecTallun
(maTepuans! aiast onenku 3Hanmii IMK-1.7 3-7.1, TK-3.13-3.1, YK-8.13-8.1)

1.YcrpoiicTBo M npuHIMN AeHcTBUS TpaHCopmaTopa.:

2. YpaBHEHHS 37I€KTPHUECKOTO U MATHUTHOTO COCTOSIHHSA TpaHc(opMaTopa.

3.BekropHas auarpaMma U cXeMbl 3aMeLIeHus TpaHchopMaTopa.

4. Pexxumbl paboThl TpaHcdopmaropa.

5.0mBIT X0NIOCTOTO X0/a: Ha3HAYEHHE U YCIIOBHSI IPOBEICHUS.

6. OIBIT KOPOTKOTO 3aMBIKAHUS: HA3HAUCHHE U YCIOBHS IIPOBECHUS.

7.I1otepu sneprum u KI1/.

8.BHemHs1st XxapakTepucTHKa TpaHcdopmaTopa.

9.Tpexdazusie TpancdopmaTopbl. CXeMBI M TPYIIIB COSANHEHHsT 0OMOTOK TpexdasHoro TpaHcdopmaTopa.

10. YcTpolicTBO acCHHXpOHHBIX MamyH. [lonydeHue Bpamaonerocss MarHUTHOTO NoJjs. [IpuHIMD neldcTBrsS aCHHXPOHHOTO
JBUTATENS.

11. DneKTpoaBIKYIIKE CUIIBI B 0OMOTKaX cTaTopa u poTopa.

12. MarHuToABMKYIIHE CUIIBI 0OMOTOK cTatopa v potopa. Tok 0OMOTKH cTaTopa.

13. Cxema 3aMeIeHNs U BEKTOpHAs TUarpaMMa aCHHXPOHHOTO JIBUIATeIIs.

14.MexaHnudeckast XapaKTepPUCTHKa aCHHXPOHHOTO JABUTATEIIs.

15. Ilyck acuHXpOHHBIX JBUraTenael. J[Burarenu ¢ yrydiieHHBIMU IIyCKOBBIMU CBOMCTBaMU.

16.PerynnupoBaHye 4acTOTHI BpAIleHUs] ACHHXPOHHBIX IBHUTaTeNIei: N3MEHEHHEM YHCIIa MOTI0COB; H3MEHEHNEM TTIePBUYHOIT
YaCTOTHI; U3MEHEHHEM aKTUBHOTO CONPOTHBIIECHHS B POTOPE.

17.TopMO3HBIE pEKUMBI PAOOTHI ACHHXPOHHOTO JBUTATEIS.

18.01H0da3HbIE aCHHXPOHHBIE ABUTATEITH.

19.VeTpoicTBO CHHXPOHHBIX MAIIIHH.

20.TIpuHIHI JeWCTBUSI CHHXPOHHOTO TeHEepaTopa.

21.BekTOpHbBIE AUarpaMMBbl CHHXPOHHOTO T€HEpaTopa.

22.CHHXpOHHBIH IBUTaTelb, IPUHINAN JCHCTBUSL.

23.ITyck B X0/ CHHXPOHHBIX JIBUTaTeJICH.

24.CHHXpOHHO-peaKTUBHEIE (BUTaTe. CHHXPOHHBIH KOMIIEHCATOP.

25.VcioBys BKIIOYCHHUS CHHXPOHHBIX T€HEpaTOpOB Ha MapaJulebHYI0 paboTy.

26.Yr10Bast XapaKTePUCTHKA CHHXPOHHOW MAIIUHBL

27.V- o0pa3Hble XapaKTepPUCTUKH CHHXPOHHBIX T€HEPATOPOB.

28.KoHCTpyKIHS M IPUHIMI ACHCTBUS ABUraTeNs OCTOSHHOTO TOKA.

29.CKOpOCTHBIE U MEXaHUUYECKUE XapaKTePUCTUKH ABUTATENEH TOCTOSIHHOTO TOKa MapaJlIebHOTO BO30YKICHHS.

30.CKopOCTHBIE U MEXaHHUYECKUE XapaKTEPUCTUKH JBUTATEINICH IIOCTOSIHHOTO TOKA IOCIEA0BATEIBHOTO BO30YKICHUS.

31.PerynupoBaHue 4acTOTHI BpaIlleHUsI IBUTaTeNeil OCTOSIHHOTO TOKaKa.

32.KoMMmyTanys B MalllMHax MOCTOSIHHOTO TOKA.

33.KoHCTpyKnns 1 NpUHOUT AEHCTBHS TeHepaTopa MOCTOSIHHOTO TOKa HE3aBHCHMOTO BO30YK/ICHNSI.

34.Peakuus SKoOpsl B MaIllIMHE TIOCTOSTHHOTO TOKA.

35.XapakTepucTHKY TeHepaTopa MOCTOSHHOTO TOKa HE3aBHCUMOTO BO30YKACHUS.

36. XapaKTepHCTHKH I'eHepaTOpa MOCTOSHHOTO TOKa MapajlieIbHOTO BO30YKICHUSI.

37. XapakTepHuCTHKH TreHepaTopa MOCTOSHHOTO TOKA MOCIIEI0BATENEHOTO BO30YKACHHSI.

38.YcnoBust caMOBO30YK/I€HUS TEHEPATOPOB MOCTOSIHHOTO TOKA.

Bonpocs! 1J1st IPOBePKH YMEHHUIi H HABBIKOB:

1.Yem onpenensieTcs rpymnia coeinHenuii Tpexdasnoro tpancdopmaropa? (IK-1.7 V-7.1, H-7.1)

2.CKOJIBKO TPYIIIT COSIMHEHNH TEOPETHYECKH BO3MOXHO 1 TpexdasHbIX TpaHchopmaTopoB? Kakue rpymisl coeTuHeHN I
ucnonp3ytot Ha mpaktuke? (ITK-1.7 V-7.1, H-7.1)

3.IlepeuncnauTe ycI0BUs IPOBEACHHUS OIIBITA XOJIOCTOTO X0/a TpaHchopMaTopa U HApUCYITe IMEKTPHYECKYIO CXEMY IIPOBEACHUS
omeita. (IIK-1.7 V-7.1, H-7.1)

4.Hapucyiite cxeMy 3aMelleHHs TpaHCchopMaTopa B PEKMME XOJIIOCTOTO X0/1a M MTOKAKHUTE, KaK PACCYUTATh ¢ MapaMeTpI 110
omnbITHBIM qaHHbM. ([TK-1.7 ¥V-7.1, H-7.1)

5.Ilepeunciute ycnoBus MPOBEAEHHS ONBITA KOPOTKOTO 3aMBIKaHHsI M HAPUCYITE AIEKTPUUYECKYIO CXeMY NPOBEICHHS OMbITA.
(MK-1.7 Y-7.1, H-7.1)

6. Hapucyiite cxemy 3aMelieHust TpaHchopMaropa B peXxuMe KOPOTKOTO 3aMBbIKaHUS M TIOKaXXHUTE, KaK PACCUUTATH ee
napamerpsl 1o onbITHbM ganubM. ([TK-1.7 V-7.1, H-7.1)

7.4910 Ha3bIBAaCTCS HANPSHKEHUEM KOPOTKOro 3aMbIkaHus Tpanchopmaropa? (IIK-1.7 Y-7.1, H-7.1)

8.Kaxwue ycioBust BKITIOUSHHUSI Ha MapasuiebHy0 paboTy TpaHc(hopMaTopoB MOKHO cTporo He cobmompars? ([IK-1.7 V-7.1, H-
7.1)

9.B 4yem cocTouT NpHHIMI AeicTBHs Tpexdasnoro AJ1? (ITK-3.1 V-3.1, H-3.1)

10.Kakwue Buzsl A/l Bol 3Haere? (ITK-3.1 V-3.1, H-3.1)

11.Kak BiusieT M3MEHEHHE HANPsHKCHHUs CeTH Ha Bpainarouiics moment AJ1? (IK-3.1 V-3.1, H-3.1)

12.Kak MOXHO ompeenTh Kputnieckoe ckonbkenne AJ[? (ITK-3.1 V-3.1, H-3.1)

13.Kak MOXHO W3MEHUTH YKCIIo nap nosocos AJ1? (V-3.1, H-3.1)




14 Kakoii crioco0 peryaupoBanust 4actoTsl Bparuenust 1T mo3BoIsieT yBeInYuTh ee Bbiire HomuHansHoi? (V-8.1, H-8.1)

15.Kak MOXHO W3MEPHUTh aKTHBHOE COMPOTHBIIEHHEe 0OMOTKH craropa? (YK-8.1 V-8.1, H-8.1)

16.B ueMm 3akir04aeTcst MPUHIMI 00paTUMOCTH 3nekTpudeckoi mammabl? (YK-8.1 V-8.1, H-8.1)

17 Kak MOXHO peryJMpoBath HanpsbKeHHue Ha 3axumax redeparopa? (YK-8.1 V-8.1, H-8.1)

18.Yro Takoe peakuus SKOps M Kak OHa BIMseT Ha paboTy reneparopa. (YK-8.1 V-8.1, H-8.1)

19.TTouemy B MOMEHT ITycKa JBUTaTellsi Bo3HHKaeT 6ompioi Tok? (YK-8.1 V-8.1, H-8.1)

20.Kakue crioco6sl peryupoBaHus YaCTOTHI BPALICHHs JBUTATENs CMEIIAHHOTO BO30YxaeHus Bo3moxkubl? (YK-8.1 V-8.1, H-
8.1)

21.J151s1 9ero ciayuT KomreHcauonnas oomorka? (YK-8.1 V-8.1, H-8.1)

22.TToyeMy B MOMEHT MyCKa JIBUIaTENsl MOCIEI0BATEILHOTO BO30YK/ICHHS HAa XOJIOCTOM X0y OH HAET B «pasHocy»?  (VK-8.1
V-8.1, H-8.1)

23. Kakwe crioco0bl peryIMpOBaHuUs YaCTOTHI BPAIICHHUSI ABUIATENs TOCIEI0BATEILHOTO BO30Y X aeHus Bo3MokHbI? (YK-8.1
Vv-8.1,H-8.1)

24 .Kaxk noBiHsieT Ha CKOPOCTh BpalleHus pabOoTaoIIero ABUTATEINs IT0CIeA0BaTeIbHOTO BO30YKIEHNS OOPHIB B IIEIH
Bo30Oyxnenus? (YK-8.1 V-8.1, H-8.1)

25.Kakue crioco6sl peryiupoBaHus YaCTOTHI BPALICHHs! IBUTATENs TapaslieibHOro Bo30yxkaeHus Bo3mMoxHb1? (YK-8.1 V-8.1,
H-8.1)

26.ITocTpoiite MEXaHMIECKYIO XapaKTEPUCTHKY IBUraTENs MapamienbHoro Bo30yxaenus. (YK-8.1 V-8.1, H-8.1)

27. Kax moBiusieT Ha CKOPOCTh BpAIlleHUs pabOTAIOIIEro ABUraTellsl apaieIbHOro Bo30YKICHHS OOPHIB B LK BO30YKAeHUs?

(VK-8.1 ¥-8.1, H-8.1)

Ilepeyens padoT, BEINOJIHAEMBIX B IIpolecce H3YYeHHUs JUCHUIIMHBI (Moayas, npakTuku, HUP)

1.KypcoBas pabota coriacHo «MeToANYecKnM yKa3aHUsIM 110 BBIITOJIHEHUIO KypCcoBOil padoTsI'.

2. KontpoinsHas pabota Nel "Pacuer ectecTBEHHONW MEXaHWYECKOI XapaKTepUCTUKH JBUIATeNsi HOCTOSIHHOTO TOKa HE3aBHCHMOTO
BO30YKICHUS"

3. KonrpomnbHast padota Ne 2 "PacyeT myCKOBBIX pEOCTaTHBIX XapaKTEPUCTHK ABUTATEIS IIOCTOSHHOI'O TOKa HE3aBUCHMOTO
BO30YKICHUS U ONpEAeIeHIE yCKOBBIX CONPOTUBICHUN"

4. KonrpomsHas padota Ne 3 "PacueT u mocTpoeHHe MEXaHUIECKUX XapaKTEPUCTUK ABUTATENS IOCTOSTHHOTO TOKa HE3aBHCUMOTO
BO30Y)KIEHHS IIPH PEKYIEPaTHBHOM TOPMOXKEHHU.

5. JTabopaTopHsIe pabOTHl 10 OCHOBHBIM MOZIYJISIM paboueii mporpaMMbl corimacHo «MeToaMYecKuM yKa3aHUsIM 10

BBIOJIHEHMIO JIabopaTopHBIX paboTy.

OueHovHbIe MaTepuajbl (OHeHO‘lele Cpeacrea ), HCII0JIB3YEMbIEC VISl IK3aMEHa

DK3aMCEHAIMOHHBIN OMIIET BKIFOYACT B ceOs 3 TECOPETUUCCKHIX BOIPOCA M3 YCTAHOBJICHHOTO MEPEYHS MO TeMaM, U3JI0KEHHBIM B
nanHo# PITJI.
bunetsl XpaHsaTcs Ha Kadenpe ¥ YTBEPIKACHBI 3aBEIYIONINM Kadeapoid.

MeToaMKa OLIEHKH pe3yJIbTATOB 00yUeHHsI 0 JUcCHHUILINHEe (MoayJi0, npakTuke, HUP)

e TpeOoBaHMS K OLCHHBAaHHIO B COOTBETCTBHM C YYEOHBIM IUIAHOM: 3K3aMEH U KypcoBas pabota B 7 ceMecTpe,
3a4eT B 8 CEMECTPE.
o Cucrema OLICHUBAaHUs, UCIIOJIb3yEMas IMPEToaaBaTe/IEM IJid TeKymeﬁ OLICHKHU YCIIEBAEMOCTHU B 7 CEMECTPE — OaJILHO-
peiTHHrOBas:
- mocernienue 3austuii = 0,5 6amia 3a oaHO 3ausTHe (Bcero 26 3aHsTHii), uroro He 6osiee 13 6amIoB:
- BBINIOJIHEHHUE MMPAKTHYECKHUX paboT — o 3 Oasuty, UTOro He Oosiee 26 6ayUIoB;
- BBINIOJIHEHHME M 3aluTa JiabopatopHeix pabdor — pabdoter 1.4, 1.5, 2.7 no 3 Gamuia, uroro He Gonee 9
0ajIoB;
- BBINIOJIHCHHUE U 3aII[UTa Ja00paTOPHBIX padboT — padboTel 2.8, 2.9 no 6 6amioB, utoro He 6osiee 12 6amwios;
- UTOT'O: He 6onee 60 6amioB B 7 cemecTpe .
e VYcnoBue JOMycKa K 9K3aMeHy M0 AUCLHUILIMHE — HAaJIMYKe He MeHee 33 0auioB ceMecTpOBOM paboTHI.
e Meroauka pacyera OLCHKU Ha YK3aMeHe.
OtBert Ha 9k3aMeHe onieHnBaercs B 40 6aios: 10 30 0aJUIOB 3a OTBET HAa TEOPETUUECKUE BOIIPOCHI U 110 10
0aJIJIOB 3a OTBET Ha MpaKTHYecKoe 3ajanue. Kpurepuu onpeesieHns OLEHOK Ha 9K3aMEHE U3JI0KEHbI B
pazzaene 5 IlonoxxeHus o mpoMexxyTouHon arTectanuu cryneHToB ®I'AOY BO HUTY "MUCuC"
(11 239.09-14).
e VYcroBHe AOMYCKa K 3aIIATe KYpCOBOW paOOTHI - HANMYHE 3aKOHUYESHHOH KypcoBOoi paboTH! - 60 GaymioB
e OreHKa 3a 3aIIUTY KypcOBOTO MPOEKTA.
OTBeTHl Ha BOIPOCH IPH 3alUTe KypcoBOil paboTel omeHuBaroTcs B 40 OamioB. 3amaeTcs He MeHee 4
BOIIPOCOB.
e  CucteMa OLICHUBaHUS, UCIIOJIb3yeMas MpernoiaBaTeseM Ul TeKyIlel OlleHKH YCIIeBaeMoCTH B § ceMecTpe — OabHO-
pedTHHrOBas:
- mocenienue 3anatuii = 0,5 6asia 3a oHO 3aHATHE (BCero 26 3aHATHH), nToro He 6osee 13 Ganos:
- BBITIOJIHEHUE TIPaKTHYECKUX paboT — 1o 3 Gamty, utoro He Oosiee 26 6amioB;
- BBITNIOJIHGHUE M 3alllUTa Ja00opaTopHBIX paboT — pabots 4.6, 4.7, 4.8 no 5 Gamnos, uroro He Gonee 15
0aJIIoB;
- BBINIOJIHCHHUE U 3aI[KTa Ja00paTopHbIX padoT — padotsl 4.9, 4.10 mo 4 6ata, uroro He 6osiee 8 O6asUIOB;




- BBITIOJTHEHHWE U 3aIIUTa KOHTPOJIBbHOH paboTel Nel - 12 6amios;
- BBITIOJTHEHHWE U 3aIIUTa KOHTPOJIBHOH paboThl Ne2 - 12 6amios;
- BBITIOJIHEHHUE U 3aIIUTa KOHTPOJIEHON paboTsl Ne3 - 14 Gamios;
- UTOI'O: me 6omee 100 H6ammoB B 8 cemecTpe .
e  VcioBHe NONy4YeHHUs 3a4eTa [0 JUCIHUIUINHE - Hanudue He MeHee 60 6aioB ceMecTpoBOil paboThI.

6. YHEBHO-METOANYECKOE U HH®OPMALNMOHHOE OBECIIEYEHME JUCHUIIJIMHBI

6.1. Pekxomenayemasi JuTeparypa

6.1.1 OcHoBHas IuTEpPaTypa

Oo0o3HaueHue | ABTOPBI, COCTABHTEIHN 3aryiaBue bubaunorexa H3naTeancTBO, roj
JT1.1 N.I1. Konbuto OnexTpuueckue I'd HUTY «MUCuC» M.: BeIcL LK.,
MAIIUHBI 2004. - 607 c.
JJ1.2 B.JI. BcToBckuii DNeKTpUUecKue YHuBepcureTckas Kpacnosipck. (COY)
MaIIHHBI Bubnuoteka 2013.-464c¢.: un.
ONLINE Ta0.CX.
http://biblioclub.ru/
index.php?page=

book&id=363964

6.1.2 lonoJHUTEIbHAS JIUTEPATYpa

O0o3HaueHue | ABTOPBI, COCTABHTEIHN 3arsiaBue bubauoreka H3nareanbcTBO, r0j
J1.2.1 B.M. Urnarosuu OnexTpuuecKkue YHuBepcurerckas Tomck, Tomckuit
1I.C. Poii3 MAIlIUHBI U Bubnuoteka MOMUTEXHUUECKUHN
TpaHcdopmaTopbl ONLINE YHHUBEPCHUTET
http://biblioclub.ru/ 2013
index.php?page= 182 c.: mi. Tab. cx.
book&id=442095
2.2 K.A. 3apannus OnexTpuuecKkue YHUBepcUTETCKas Tamb6oB, (TI'TY)
E.A. Ileyarun MallIMHbI 1 Bubnnoreka 2018, 113c. Tab.,
H.I1. MoTtopuna NIEKTPOIPUBOJL B ONLINE rpad. cx.
DIIEKTPOIHEPTETUKE http://biblioclub.ru/ ISBN:978-5-8265-
index.php?page= 1885-2

book&id=570586

6.1.3 MeTroauyeckue MaTepuaJbl

O0o3HayeHne ABTOpBI, COCTaBUTENIH 3ariaBue Bubanoreka W3 naTenbCcTBO, IO

JI3.1 Ko3sipes I1.1. DNeKTpUYecKue I'd HUTY I'd HUTY
MAaIlIMHEL. «MUCuCy «MUCuCy, 2020
MeTtoanueckue
yKa3aHU K
BBITTOJTHEHHUIO
KoHTpOJBHEIX paboT

J13.2 Ko3sipes I1.1. DNeKTpUUecKue I'd HUTY I'd HUTY
MaIIUHBI. «MUCuC» «MUCuCy», 2020
MeTtoanueckue
yKa3aHus 1o
BBITIOJTHEHHIO
71a00paTOPHBIX PadoOT

JI33 Koseipes I1.1. OnexkTpuueckue I'o HUTY I'd HUTY
MaIlIMHBI; «MUCuCy» «MHUCuCy, 2020
Meroauueckue
yYKa3aHHs 110
BBITIOJTHEHUIO
MPAaKTUYECKUX padoT

6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHHKANMOHHOM ceTH «AHTEepHET»




D1 www.goole.ru

32
6.3. IlepeyeHb MPOrpaMMHOro odecneveHust
Im1 Offise Professional Plus 2016
12 WINHOM 10 RUS
13

6.4. Hepeqeﬂb I/IH(l)OpMalIl/IOHHbIX CIIpaBOYHBLIX CUCTEM U leO(l)eCCl/IOHaJII)HI)IX 0a3 JAHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITJIMHBbI
MOAYJA, HPAKTUKH, HUP)

7.1 Ayn. 110. JlekunoHHas ayauTOpUs. AYIUTOPHS IS TPOBEACHUS TaO0OPaTOPHBIX U MPAKTHYECKIX
pabor.

[lepeyeHp OCHOBHOTO 000pYIOBaHNUS, YI€OHO-HATIIHBIX TOCOOMIT:

1. JTabopaTopHsIii cTeHI «DIEKTPOIPUBOI — | mT.;

2. JIabopaTopHsIii cTeHa «DJIeKTpUYecKre MalluHb» — 1 IIT.;

3. JJabopaTopHbIil cTeHI «DIEKTPUUECKHE annaparel» — | MmT.;

4. JTaboparopuslii cTeH «OCHOBBI peIeHOM 3alUTHl U aBTOMATUKI» — | IIT.
5. KoMIiext MypTUMEAUHHON anmaparypsl:

— CHCTEMHBIN OJIOK;

— mynbTuMeua-poextop NEC

6. Komrutekt yueOHoM Mebenn Ha 36 TIOCaTOYHBIX MECT.

ITporpammHOe obecniedeHue:

— WINHOME 10 RUS OLP NL Acdmc Legalization GetGen;

— Office Professional Plus 2016 RUS OLP NL Acdmc.

8. METOAUYECKHUE YKA3AHMUS JJIS1 OBYYAIOIUXCS ITO U3YYEHUIO JUCHUIIJINHBI

VYuebHast paboTa CTYJCHTOB 0 U3yYCHHUIO TUCHUILTUHBI 0a3UPYETCs HA ayTUTOPHBIX U BHEAYAUTOPHBIX 3aHATHSX.
AyIUTOpHBIC 3aHATHUSI COCTOST M3 JIEKIUH, Ta00paTOPHBIX PAOOT U MPAKTUYECKUX 3aHSITHI, KOTOPBIE MPOBOIATCS
[0 pacrnucaHui. BHeayauropHas (CaMOCTOsITEeNbHAs) paboTa MpeayCMaTPUBAET U3YUCHHE TEOPETHUYECKUX OCHOB
JMCUUIUIAHBI 110 y4eOHUKaM M HAyYHO-TEXHUUYECKO JuTeparype.

B mporpamme aucuMIUIMHBI NPUBEACHO HAUMEHOBAaHUE W COJEpPKAHUE TEM, MOAJICKAUUX H3Y4YEHHUIO. TeMbl
JUCHUINUIMHBI, KOTOPBIC CTYACHTHI JOJIKHBI MU3YUUTH CaMOCTOSATCIIBHO, YKa3aHbl B pasaciice «CaMOCTOHTeHBHaH
pabotay.

3HaHMs, yMEHHS U HABBIKH, IPUOOPETEHHBIE CTYICHTAMHU HA JIEKIHSX, JJAOOpATOPHBIX paboTaX, MPAKTUUECKUX
3aHSTUSX M CAMOCTOSITENHHO, IPEIOIaBATENIb KOHTPOJIUPYET Ha IK3aMEHE U MPH 3alUTe JIJA0OPaTOPHBIX paborT.
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