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KoHcTpyKIIMH ¥ TeruioBas padoTa NpoOMbIIIJIICHHBIX
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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCUMILIHHBL PHOOpeTeHNe 00YJarOIIMUCS 3HAaHNH B 00JIaCTH TEIIOBOH PabOTHI M KOHCTPYKIIUH

PEXKUMOB C LECIIBIO YIYUYHICHUA 3KOJIOTHYCCKUX MokasaTenen.

MIPOMBIIICHHBIX Tedell U UX MpaKTHYecKoe IPUMEHEHHe IIPU pa3paboTKe palliOHANBHBIX TEMIIEPATYPHBIX U TEILUIOBBIX

1.2 33.,[[3.'{1/1 JUCIHUTIIINHBI C(bOpMI/IpOBaTL YMEHHA 1O TCIVIOBBIM pacdy€TaM IMPOMBIIIIJICHHBIX neqel‘/i, BKJIIOYasd pacyeT TOIJIMBa

(WM SHEepryH) IoJaBaeMoil B I1eYb.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBbI

Bnox OIT: b1.B.JIB.03

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.1.1 HCTOYHUKHN M CHCTEMBI TEIIIOCHA0KEHHS

2.1.2 | MarepuanoBefieHHE U TEXHOJOTUSI KOHCTPYKIIMOHHBIX MaTEPHAIIOB

2.1.3 | Merpoorns, cepTU(HKAINSA 1 TEXHIIECKHE H3MEPCHUS

2.1.4 |Har"erarenu ¥ TEILIOBBIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUHU TETUIOTHI

2.1.6 | IIpoekTHBII TOAX0/1 B TEXHUKE

2.1.7 | TonauBO M TOTUIMBOCKHUTAIOIINE YCTPOHUCTBA

2.1.8 | ®U3HKO-XUMHUYECKHE OCHOBBI BOJAOIIOATOTOBKHU

2.1.9 |HaueprarenpHas reoMeTpuUs U HHXKEHEPHAs rpaduka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 | YueOHas nmpakTHKa MO HOTYYEHHIO IEPBUYHBIX MPO()ECCHOHATBHBIX YMEHUN

2.1.12 | Xumus ToIInBa

2.1.13 | DnexTpoTexHHUKa

2.1.14 |UudopmaTuka

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

221 Be3omacHOCTD XKU3HENEATEIHHOCTH

2.2.2  |HerpamumuoHHbIE U BO30OHOBISIEMbIC HICTOUHUKH SHEPTUH

2.2.3 |IloaroroBka K MpoIeaype 3allUThl U 3alIUTa BEITYCKHOW KBATM(HUKAITMOHHON pabOTHI

2.2.4 |IIpepnunioMHas pakTHKa

2.2.5 | TemnnoBbie 3NEKTPUUECKUE CTAHIIUU

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAAMH

YK-3: npoexTHpoBaHue H pa3padoTKa

3HarTb:

VYK-3-31 knaccugukaiuo, OCHOBHbBIC XapaKTEPUCTUKU W IPUHIIMITHI TETUIOBOH pabOTHI MPOMBINUICHHBIX TICUCH

ITIK-3: npou3BoacTBEHHO-TEXHOJI0rH4YecKas (B 00J1aCTH TeNJI0IHEePreTHKH U TeNJIOTeXHUKHU)

3HaTh:

TIK-3-31 MeTob!I OIIEHKH OCHOBHBIX CBOICTB KOHCTPYKIIHOHHBIX U 3JEKTPOTEXHHUECKUX MAaTEPHATIOB, UCTIONb3YEMBIX IS
IIPOMBILIICHHBIX I1e4el

IIK-1: npoeKTHO-KOHCTPYKTOPCKAasi (B 00J1aCTH TEMJIODHEPTEeTUKHU U TETIOTEXHUKH)

3HaTb:

TK-1-31 xmaccudukariro, OCHOBHBIC XapaKTEPUCTHKN W IPHHITUITE TEIUIOBOH paOOTHI IPOMBIIIICHHEIX ITeUeH

YK-3: npoextupoBaHue u pa3padorka

YMeTh:

VYK-3-VY1 oleHHBaTh 9KOJIOTMYECKUE ACTICKThI PA3JIMYHBIX BUAOB TCIJIOICHEPALINU U YTHIIU3allUU BTOPUYHBIX SHCPTOPECYPCOB

ITIK-3: npou3BoacTBEHHO-TEXHOJI0rHYecKas (B 00J1aCTH TeNJIOIHEePreTHKH U TeNJIOTeXHUKH)

YMmerb:

TIK-3-VY1 BpIOMpaTh KOHCTPYKIIMOHHBIE U 3JIEKTPOTEXHUUECKUE MaTepHalbl edeld Ha OCHOBE aHAIN3a UX (PU3HUECKHUX U
XMMHYECKHUX CBOWCTB

ITK-1: NpoeKTHO-KOHCTPYKTOPCKAs (B 00,1aCTH TEMIO3HEPTETHKH H TEMIOTEXHUKH)




YMmerb:

[IK-1-Y1 BBIOMpaTh KOHCTPYKIIMOHHBIE U IEKTPOTEXHIUECKUE MaTEpHAIbI [IeUel Ha OCHOBE aHATHM3a UX (PU3MUECKUX U
XMMHUYECKUX CBOICTB

YK-3: npoexTupoBaHue U pa3padoTka

Baanernb:

VK-3-B1 HaBbIKAMU MIPOBCACHUSA HeO6XOI[I/IMBIX AdpOANHAMHYCCKUX, THAPABINYCCKUX, TCIIJIOBBIX U KOHCTPYKTUBHBIX PaCUCTOB
METAJLUTYPrAICCKUX IeUeH B MX DJIEMECHTOB

ITIK-3: npou3BoACcTBEHHO-TEXHOJI0IHYecKas (B 00J1aCTH TENJIOIHEPreTHKH U TeIVIOTeXHUKH)

Baagernb:

TIK-3-B1 HaBbiKaMu (bOpMyJ'II/I]Z)OBaHI/I)I OCHOBHBIX TCXHHUKO-3KOHOMHYECCKHUX Tpe60BaHPII71 K IIPOMBIINIJICHHBIM II€YaM W 3HATb
CYHICCTBYIOIUEC HAYYHO-TCXHUYCCKUC CPEACTBA UX pCaIu3allun

IIK-1: npoeKTHO-KOHCTPYKTOPCKAasi (B 00J1aCTH TEMJIOIHEPTeTUKHU U TETJIOTEXHUKH)

Baanernb:

TIK-1-B1 mMeTonamMy IPOYHOCTHBIX PACUETOB CTATUYECKUX KOHCTPYKLIUI M MEXaHU3MOB IIeuei

4. CTPYKTYPA U COJAEPXXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3gen 1. DnexkTpuyeckue
NMPOMBIIILJIEHHBIE eYH

1.1 Posb mpombIuIeHHBIX Meyei 4 6 MMK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
B 00pabOTKE METAILJIOB. V1I1IK-1-B1 J1.3
OCHOBBI KOHCTPYKIIHU TK-3-31 TIK-3- JI1.4712.1
WHAYKLUOHHBIX MEYeH. V1 IIK-3-B1 J12.2 J12.3
WHaykimoHHbIE KaHATTBHBIC VK-3-31 YK-3- J12.4
neuu. OrueynopHsle V1 VK-3-Bl o1

MaTepuaibl. OxaxaeHne
HHIyKTOpa. MHAYKIIMOHHBIN
BaKyyMHBIH arperar.
KoHCTpyKIHst SMeKTpruiecKux
neyeil ConpoTUBIEHUS.
HarpeBarenbHbIe 37T1EMEHTHI.
OIEKTPOMUKCEPBI AJIS
MOJTYHETIPEPBIBHOTO JINTHSI.
WX KOHCTPYKIMSI, OCHOBHBIE
nmokasarenu u pacuer. /JIex/

1.2 Pacyer MHOYKIIMOHHBIX 4 4 TIK-1-31 IIK-1- | JI1.1 JI1.2 KM1 P1
neyeld. Pacuer neueit V1I1IK-1-B1 J1.3
conporusienus. /TIp/ IMK-3-31 1IK-3- | JI1.4J12.1
VY1 VYK-3-31 J12.2712.3
VYK-3-¥1 VK-3 2.4
-B1 21
1.3 DIIEKTPUYECKUE TUIABUIIHHBIC 4 60 TIK-1-31 TIK-1- | JI1.1 JI1.2 KM1 P1
neyu. DJIEKTPUIECKUe V1IIK-1-Bl JI1.3
HarpeBaTeNbHbIC IIEYH. TIK-3-31 IIK-3- JI1.4J12.1
Hemerannmueckue V1 VK-3-31 J2.2J12.3
COTIPOTHUBJICHUS. YK-3-¥1 VK-3 2.4
Merannnueckue -B1 21
HarpeBaTeNbHbIE
3NIeMEHThL. MOHTaxX
METaITHISCKIX
Harpeateneil. Ternoornaua
METaJUINYEeCKUX

Harpesateneit. /Cp/

Paznen 2. [IpombinieHHbIE
neyu




2.1

PereneparuBHble U
peKynepaTuBHbIE KOJOALBI U
KOJIOJIIIBI C BEPXHUM
OTOIUICHUEM.
Bricokocpennue u
HU3KOTEMIIEpaTypHbIE I1EYH.
Pacnonoxenue B HUX
TOpENIOYHbIX YCTPOUCTB.
Hcnonb3oBanue B neyax
CIIeIMaJIbHOM 3aIUTHOM
atMocdepsr. O6mast
XapaKTepUCTUKA
METOJMYECKUX Medei.
KoHncTpykiuu u MeTonsl
pacuera. O01IKe MON0KEHHS
TEIUIOBBIX PAcYETOB
METOIMYeCcKHX reveh. /Jlex/

[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-3-31 IIK-3-
Y1 VYK-3-31
VYK-3-¥1 VK-3
-B1

J1.1
JI1.4J12.2
J12.4]13.1

€

KM1

P1

2.2

Marepuais! [uIs KJIaJKi
MIPOMBIIIJICHHBIX Me4eH 1
Tpy0. TommuBo u npouecchl
ropenusi. OCHOBBI TEYHON
TeTIOTEXHHUKH.
TomnmuBocxkuraromnue
YCTpOWCTBa. Y CTpOHCTBA IS
SKOHOMHH TOILUTHBA.
Perynuposanue ne4noi
aTmocdepsl. PerynupoBanue
€CTECTBEHHOW aTMoc(heps
neun (peryInpoBaHue
TOpEHUs).

PerynupoBanue ropenus npu
TIOMOIITH COTOKMPOBAHHBIX
KJanaHoB. PerynupoBanue
TOPEHUs! Ha OCHOBE T'a30BOTO
aHanu3a. Cucrema
peryaupoBaHUs TOPEHHS, B
KOTOPOH pacxo/ OJJHOTO
KOMITOHEHTA 00YCIIOBIIBACT
pacxo[i Ipyroro
koMroHeHTa. PerynupoBanue
TOpEHUs TBEPAOTO TOIIUBA.
Perynuposanue
HCKYCCTBEHHBIX aTMOChep.
Hcnonb3oBanue 3alIUTHBIX
atMochep.Ileun
MIPOMBIIICHHBIX
CTPOUTEIBHBIX MAaTEPUAJIOB!
00XKHUroBbBIE PEUH,
Bpallaromuecs
IITHHAPHYECKUE TIETH U Jp.
[eun HedTsHON M
XUMHYECKOHN
MPOMBIIIICHHOCTH. OCHOBBI
pacuera ABIMOBBIX TpYO. /Cp/

60

IK-1-31 IIK-1-
V1IIK-1-Bl
I1K-3-31 TIK-3-
V1 VK-3-31
VK-3-V1 VK-3
-Bl

J1.1
JI1.4J12.2
J12.3J12.4

Ol

KM1

P1

23

Tennooii pacuer
MeTonueckux meueit /I1p/

[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-3-31 IIK-3-
Y1 VYK-3-31
VYK-3-¥1 VK-3
-Bl

J1.1
JI1.4J12.2
J12.4]13.1

€

KM1

P1

2.4

IToxroroBka u ciada
3auera /3au€TCO1y/

IK-1-31 IIK-1-
V1IIK-1-Bl
[K-3-31 IIK-3-
V1 VK-3-31
VYK-3-Y1 VK-3
-Bl

o1

KM1




5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTposibHbIe MeponpusiTusi (KOHTPOJIbHAsSI pad0Ta, TeCT, KOJIOKBUYM, IK3aMeH U T.I), BONPOCHI 1JIs1
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KontponrsHoe
HHIIKATOPBI Bompocs! a1 noAroToBKU
KM MEpOTIPUATHE N
KOMITeTeHIuit
KM1 3auer IK-1-31;IIK-1- Bomnpocs! k 3auety

V1;TIK-1-B1;ITK-3-
31;YK-3-31;VK-3-
V1;YK-3-Bl

Ponb mpoMBIIIICHHBIX TTe4el B 00pa00TKe MaTepUaioB
OCHOBBI KOHCTPYKIIMHM WH]IYKIIMOHHBIX Teueit
WHnykunoHHble KaHAJIbHBIE TIEUU

OrHeynopHble MaTepuasl

OxJtaxxieHne MHAyKTopa

WHayKimoHHBIN BaKyyMHBIN arperat

KoHcTpyKkiys 2/eKTpUdecKux medeil COpOTUBIICHUS
HarpesaTenbHble 371€MEHTHI

DNEKTPOMUKCEPHI JJIsl TIOJTYHEPEPHIBHOTO JIUThS
Wx xoHCTpyKIUS, OCHOBHBIE MTOKA3aTeNHU U pacyeT
11. Pacuer nHAYKIIMOHHBIX meueit

e e B

12. Pacuer nedveii conpoTuBiIeHUS

13. DNEeKTpUYECKHE TUIaBUIbHBIE TIeUn

14. DJeKTpUYecKre HarpeBaTeIbHBIC I1e9N

15. Hemerannuueckue conpoTUBIEHUS

16. Merannuueckue HarpeBaTelIbHbIE JIEMEHTHI

17. MoHTaxx MeTaJuIMYeCKUX HarpeBaTelei

18. TerooTnaya MeTaIIMYECKUX HarpeBaresien

19. PerenepaTtuBHbIE U peKylepaTUBHBIE KOJOILBI U KOJOILBI C

BCPXHUM OTOIIJICHHUEM

20. BeicokocpenHue 1 HU3KOTEMIIEPATypHBIE M1€4H

21. PacnonoxeHne B HUX rOpeNOYHBIX YCTPOMCTB

22. Hcnonb3oBaHue B mevyax CrelUaIbHOMN 3alUTHOM
aTMocdepsr

23. OOmas xapakTepUCTUKa METOAUYECKUX TMedeit

24, KoHcTpykiuu 1 MeTozpl pacuera

25. OOmpe MmoJI0XKEHHs TEIUIOBBIX PACYeTOB METOANIECKIX
neven

26. TennoBoil pacyeT METOANYECKUX Meueit

27. Marepuaibl Ui KJIaJKd TPOMBINUICHHBIX TIeUeH U Tpyo
28. Tonnueo U mpoueccs ropeHus

29. OCHOBBI NIEYHOW TETIOTEXHUKH

30. TonnmBoC)KHUTarOIIME YCTPOHCTBA

31. YerpoiicTBa 151 5KOHOMHUH TOTUIMBA

32. Perynmuposanue meuHoit aTMochepsr

33. PerynupoBanue ectecTBEHHOW aTMOC(ephl Meuu

(perynupoBaHue TOpeHus)

34. PerynupoBanue TopeHHs MU MOMOIIU COJOKHPOBAHHBIX
KJIallaHOB

35. PerynupoBaHue TOpeHHSI Ha OCHOBE I'a30BOTO aHAIM3a

36. Cucrema peryaupoBaHusi FTOPEHUs], B KOTOPOH pacxoi OJHOrO

KOMITOHEHTA 00yCIIOBIIMBACT PACcXO]] JPYroro KOMIOHEHTA

37. PerynupoBanue ropenust TBEpJOro TOIUIMBA

38. PerynupoBaHue MCKYCCTBEHHBIX aTMochep

39. Hcnonp3oBanue 3alUTHBIX aTMOc(ep

40. [leun mpOMBINUIEHHBIX CTPOUTENBHBIX MAaTEPHAIOB:

00KUTOBEIC pcun, Bpalraromuecsa HUINHAPUYICCKUE II€YU U 1P.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCIHHIJIMHE (

KypcoBas padora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Konx Hassanune
UHJIUKATOPBL Copnepxanue pabOTHI
paboTHI paboTHI N
KOMITeTeHIuit
P1 PI'P IK-1-31;IIK-1- [o mucrmmmmae «KoHCTpYKIMHN 1 TetuoBas paboTa IPOMBIIIIIEHHBIX

V1;ITK-1-B1;IK-3-
31;TTK-3-Y 1;1TK-3-
B1;YK-3-31;YK-3-
V1;YK-3-B1

neyeily BBIIONHACTCS pacdeTHO-rpaduueckoe 3aganue. Temsl
pacueTHO-rpaUuecKoro 3a1aHus:

Pacuer neveit conpoTUBIEHUS

Pacuer meronudeckux neueu

Pacuer TpyOuaThIX meueil.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

KOMHLIOTepHOG TECTUPOBAHUEC MO paszaciiaM JUCHUIITINHBI

Harpes Ten unu BemecTsa ¢ UCIOJIb30BaHUEM JIEKTPUUECKON SHEPTUU HA3hIBAETCH ...
JIIEKTPUYECKUI Harpes

JNeKTpoTepMHUUecKuii apdexT

HPsIMOH DJIEKTPOHArpeB

KOCBEHHBIN AJIEKTPOHArPEB

Brinenenue uny nornomieHue TemIoBOH S3HEPTUr, 00yCIOBIEHHOE IPOAOIBHBIM I'pa-AUEHTOM TeMIIEPaTyphl IPU NPOTEKAHUH
3IIEKTPHYECKOTO TOKA Yepe3 OJHOPOAHBIH POBO-HUK HA3bIBACTCH ...

AIIEKTPOTEPMUIECKH 3P PeKT

JIyTOBOM HarpeB

WHYKIIMOHHBII Harpes

nH(]paKpacHsIil Harpes

IIpouece, mpu KOTOPOM TEIJIO BRIAESETCS B 3arpy3Ke, BKIIOUCHHOM B DJIEKTPUUECKYIO LI, HA3bIBACTCH ...
MIPSIMOM AJIEKTPOHArpeB

JIUAJIIEKTPUUECKUI HarpeB

Harpes

HarpeB TOKAMH CBEPXBBICOKOW YaCTOTHI

IIpomecc, mpu KOTOPOM TEIUIO BRIAETACTCS B HarpeBaTelle U MePefaeTcs 3arpy3Ke Te-III00OMEHOM Ha3bIBAeTCs ...
KOCBEHHBIH 2JIeKTPOHArpeB

WOHHBIN HarpeB

JIa3epHBII HAarpeB

3JIEKTPOHHO-JIy4€BOI1 HarpeB

DIeKTpOHArpeB 3arpy3KH NMEKTPUIECKOM JTyroi Ha3bIBACTCs
JlyrOBOW Harpes

T1a3MEHHBII Harpes

HarpeB TOKaMU CBEPXBBICOKON YaCTOTBI

HarpeB COIPOTUBICHUEM

DIIEKTPOHATPEB IEKTPONPOBOASAIIECH 3arpy3KH AIEKTPOMArHUTHOM WHAYKIIUEH HA3BIBAETCH ...
WHIYKIIMOHHBIA HarpeB

JIUAJIEKTPUYECKUI Harpes

UH(paKpaCHBIN HAarpeB

JIyrOBO/ Harpes

OnexTpoHarpeB HHGPAKPACHBIM H3IYUCHUEM TIPH YCIOBUH, YTO U3JTydaTeIbHbIE CIEKTPATIbHbIEC XapaKTePUCTUKH U3ITydaTerst
COOTBETCTBYIOT MOTJIONIATENBHBIM XapaKTepH-CTUKAM HarpeBaeMoM 3arpy3Ku Ha3bIBaeTcs ...

nH(]paKkpacHBIil Harpes

KOCBEHHBII 311EKTPOHArpeB

HWOHHBIN HarpeB

JIa3epHBIN HarpeB

OIeKTpOHATpeB HEANEKTPOIIPOBOIIIEH 3arpy3KH TOKaMH CMEIIEHHs IIPH HOIAPU3aI[Y Ha3bIBAeTCs ...
JU2IIEKTPUUYECKUI HarpeB

JIEKTPOHHO-IIy4€BOM Harpes

IUIa3MEHHBII HAarpeB

HarpeB TOKaMH CBEPXBBICOKOH 4aCTOTHI

DIEKTPOHArpeB 3a CUET AIEKTPUUECKOTO CONPOTUBIICHUS IEKTPOHArPEBATENS] HA3bIBACTC ...
HarpeB COIPOTHUBIECHUEM

JBIEKTPUYECKUI HarpeB

nH(]paKpacHsIil Harpes

UHIYKIUOHHBINA Harpes

DJeKTpOHarpeB, Ipu KOTOPOM TEIJIO, B OCHOBHOM I'€HEPUPYETCSI MOJIEKYIIIPHBIM JBM)KEHHEM U HOHHOM IIPOBOJIUMOCTBIO B
HE3JIEKTPOIIPOBOIHOM MaTepHae o JeiCTBUEM IEKTPOMATHUTHBIX BOJIH HA3bIBACTCA ...

HarpeB TOKaMHU CBEPXBBICOKOW YaCTOTHI

JIyTOBOM Harpes

KOCBEHHBIH 3JIEKTPOHArpeB

HOHHBII HarpeB

3J'IeKTpOHa]"p€B 3arpy3kKu CTa6I/IJ'II/I3PIp0BaHHBIM BBICOKOTEMIICPATYPHBIM NOHU3UPOBAHHBIM I'a30M, 06p3.3yIOIlII/IM miasmy




Ha3bIBACTCA ...
TIa3MEHHBIH Harpes

JIa3epHBIN HarpeB

JJIEKTPOHHO-IIy4€BOM HarpeB

HarpeB TOKaMH CBEPXBBICOKOM 4aCTOTHI

OrexTpoHArpeB 3arpy3K c(OKyCHPOBAHHBIM JIEKTPOHHBIM JIYIOM B BaKyyMe Ha3bIBACTCH ...
JJIEKTPOHHO-IIy4€BOM HarpeB

Harpes COIPOTUBICHUEM

JU3JIEKTPUUYECKUI HarpeB

uH(ppaxpacHsIil Harpes

DJIEeKTPOHATPEB 3a CUET IT0CIEA0BATENFHOTO IPE0OPa30BaHMs MEKTPUIECKONH SHEPTUH B SHEPTHIO JIa3EPHOTO M3JIYUCHUS U 3aTEM B
TETUIOBYIO B 00Tyd4aeMOM 3arpy3Ke Ha3bIBAeTCS ...

JIa3epHBII HarpeB

UHYKIIMOHHBII Harpes

JIyrOBOW Harpes

KOCBEHHBII 311EKTPOHArpeB

DJIeKTpOHATPEB 3arpy3KH MOTOKOM HOHOB, 00pa30BaHHBIM JICKTPHYECKAM Pa3psioM B BaKyyMe Ha3bIBaeTcs ...
WOHHBIN HarpeB

JIa3€pHBII HarpeB

3JIEKTPOHHO-JIy4€BOM HarpeB

IUTa3MEHHBII Harpes

DIIEKTPOTEPMHUIECKOE YCTPOHCTBO, B KOTOPOM BO3/IyX HIIM I'a3 HATPEBAIOTCS MMPHU JBHKEHUH depe3 pabodee IPOCTPAHCTBO, BHYTPH
KOTOPOTO PaCIOIOKEH IEKTPOHATPEBATEIb HA3BIBACTCS . ..

ANEKTpOKaTopudep

HHIYKTOP 3JIEKTPO HArpeBaTels

KaMepa/yIisTHarpeBa

HaneBaTeJ'[BHLIﬁ JJICMCHT

KoHcTpykTHBHBIN y3€i, BKIIOYaOIMN MHIYKTUPYIOLIUI IPOBOJT Ha3bIBaeTcs ...
UHIYKTOP 3I€KTPOHArpeBaTens

HarpeBaTeIbHbBIA Kabermb

JJIEKTPOL,

HarpeBaTeNbHbIA 3IEMEHT

KoHCTpyKTHBHBIH 2IEMEHT IEKTPOIEUH (AMEKTPOTEPMUIECKON YCTAHOBKHU), OTPAHNYMBAOIINI IPOCTPAHCTBO, B KOTOPOM
OCYIIECTBIsAETCA IEKTPOTEPMHUUECKUIT poliece Ha3bIBaeTCs ...

Kamepa /71 Harpepa

UHYKTOP 3IEKTPOHArpeBaTelis

HarpeBaTeIbHbIA Kabenb

JMEKTPOL

Jeranb, cCbéMHas WIM HEChEMHAsI, COAEPIKaIllasi HarpeBaTeIbHBIN MPOBOJHIK U MPUCTIOCOOJICHHSI, KOTOPBIe 00pa3yroT
CaMOCTOSITEIIbHOE YCTPOUCTBO HA3BIBACTCH ...

HarpeBaTeNbHBIA 2JIEMEHT

Kamepa U1 Harpesa

WHIYKTOP JIEKTPOHATPEBATEIS

ANIEKTPOKAIOpUdEp

Kaxkas cranennaBuibHas Ieyb He OTHOCUTCA K AJIEKTPUUECKUM?
JlyroBas rnevb

MapTEHOBCKasl I€Yb

WHAYKIMOHHAA 11eYb

[Tna3MeHHbIE ITEYX B CBOCH pabOTe MCIOJB3YIOT. ..
XOJIOJTHYIO TITa3My

TOPSUYIO TIA3MY

JIF000# BUJ I1J1a3MbI

KonBepTops! OBIBAIOT. ..

C IMaroHaabHOM, CUHYCOMIAIBHON U KMCIOPOJHOM NPOLYBKOH
C OTHEBOM, aprOHOBOM U T€TUEBOM MPOTYBKOI

C BEepXHEHi, JOHHOW 1 KOMOMHUPOBAHHOM MPOTYBKOMH

Kaxkas ab0peBuarypa, XapakTepHu3yolas JyroByro nedb, COOTBETCTBYET I1€YH [OCTOSIHHOTO TOKa?




JICIT
JICIIT
JICIIIT

IIpu xaKkuX yCIOBUSX 3alpernaeTcs SKCITyaTalus IaBUIbHbBIX arperaTon?
IIPH Pa3repMeTU3alMi CUCTEMBI BOJISHOIO OXJIAXIEHH 3THX arperaro

IIPY HE3HAYUTENBHOM aJICHUU JABICHUS BOJbI B CUCTEME BOJOOXIIAKICHUS
IIPY HE3HAYUTENBHOM IOBBIIIEHUH JABJICHUS BOJbl B CHCTEME OXJIAXKICHUS

YeM 1n0mKHEI 000PYI0BATHCS TIOMEIICHHS Ta3009HCTOK U IBIMOCOCHBIX ?
YCTPOHUCTBAMH aBTOMATHYECKOTO KOHTPOJISL COIEP KAaHHS OMACHBIX BEIECTB
YCTPOICTBa KOHTPOJIS 32 COJepKaHUE Ma3yTa

ra30aHajIn3aTopaMy KOHTPOJIS COJEPKAHUS KHCIOPOoia

Kakue TpeOoBaHUs NPeIBABISIOTCS K YCTPOHCTBY M 3KCILTyaTaIlUU Medei A 00KUTa MIMXTOBBIX MaTepHaIOB U KOHIIEHTPATOB?
3aIpelaeTcs HKCIUTyaTalus eyel Mpu 0CTaTOUHOM pa3peKeHUH HIKE BETMUYHHBL, YKa3aHHOM B TEXHOJIOTMYECKON HHCTPYKLIUH
JIOIYCKaeTCs OKCIUTyaTallys Medeil Ipu 0CTaTOYHOM Pa3peKEeHNH MPEAENBHO JOIyCTUMOTO 3Ha4eHHs Ha 5%

JIOIIyCKaeTCs AKCILTyaTalys edeil Ipu 0CTaTOUHOM Pa3pesKEHUU MPENEIIbHO JOIYCTUMOT0 3HadeHus Ha 10%

Kaxwue TpeGoBaHUs yCTaHOBIIECHBI K TPOBEICHUIO PEMOHTHBIX Pa00T BHYTPH HAarPEThIX TEXHUUECKUX YCTPOUCTB?
MPOBEAECHUE PEMOHTHBIX paboT pa3perraeTcs mocje MPOBETPUBAHMS M CHIKEHHS TEMIIEPaTyphl Bo3ayxa B HUX 10 40 °C
IpOBEAEHNE PEMOHTHBIX paboT pa3pemiaeTcs mocie UX NPOoAyBKU U CHIDKCHUS TeMIIepaTypsl Bo3ayxa B Hux 10 50 °C
HPOBEJCHHE PEMOHTHBIX Pa0dOT pa3pernaeTcs Mocie IPOBETPUBAHMS M CHIDKEHHS TEMIIEPaTyphl BO3AyXa B HUX 10 55 °C

Kak m3meHnTCS 0CceBast CKOPOCTH IIOTOKA B IIPe/ieslax Ha4albHOTO yJacTKa CBOOOIHOM 3aTOINICHHON cTpyn?
BO3pacTaer

YMEHBIIAETCS

HE U3MEHSETCS

9TO 3aBUCHUT OT CE€YEHHs CTPYHU.

9TO 3aBUCHUT OT BHJA TEIIOHOCUTENS

Kak n3mensiercst oceBasi CKOpOCTh IOTOKA B MpeAeIax OCHOBHOTO y9acTKa CBOOOJHOM 3aTOIUIEHHOH cTpyn?
BO3pacTaer

YMEHbIIAETCS

HEU3MEHSETCS

9TO 3aBUCHUT OT CEUEHUs CTPYyU

9TO 3aBUCHUT OT BUJI aTEIJIOHOCHUTEIIS

UYro obecrieunBaer 6osiee paBHOMEPHOE TEMIIEPATYpHOE IT0JIe B pabodeM MPOCTPAHCTBE Iedn?
HNpHMeHeHUe OOJIBIIEro YKUCIa FOPEIOK MEHBIIEro AnaMeTpa yCThs

NPHMEHEHUE MEHBILETO YHCJIa TOPETIOK OOJIBILIETO JHAMETPA YCThs

IpUMEHEHHE TOpeJIoK ThIa [ ITpyba B Tpydel ]

IpUMEHEHHE TEMIEePaTyPHBIX TOPETIOK

HPHMEHEHHUE IIOCKOIIAMEHHBIX TOPEJIOK

UYro mpou30#IeT CO CI0eM AUCIEPCHOTO MaTepHalla, €CII CKOPOCTh TEIUIOHOCUTENSI CTAHET PAaBHOM MEPBOil KPUTUIECKOIT
CKOPOCTH TICEBI00KMKEHUS?

Marepual OyJeT HaXOJNUTCS B INIOTHOM CJIO€

Matepuai OyieT HaXOIHUTCS B TICEBIO0XKIDKEHHOM CII0e

MaTepuanOyaeTHaX0AUTCABOB3BEIIEHHOMCIIOE

9TO 3aBHCHT OT BHJIa MaTepuaa

3TO 3aBHUCHT OT BHJA TEIZIOHOCUTEIS

UTo npon30MIeT co CI0eM JUCIIEPCHOrO MaTepHualia, €CiIu CKOPOCTh TEIUIOHOCUTENS CTAHET PABHON BTOPOIM KPUTUYECKOW CKOPOCTH
TICEBAOOKHKEHUS?

Marepual OyJeT HaXOIUTCS B INIOTHOM CIIO€

Matepuai OyneT HaXOIUTCS B IICEBI00KIKEHHOM CII0e

Matepuan OyieT HaXOIHUTCs BO B3BEILICHHOM CJI0€

3TO 3aBUCHT OT BHJa MaTepHana

9TO 3aBUCHUT OT BUJA TEILIOHOCHUTEIIS

Ha xakoM ypoBHe ITpOXOAUT IIOCKOCTh [ 0 B paboueM mpocTpaHCTBe reyn?
Ha YpOBHE CBOJa

Ha ypOBHE I10JIa

Ha ypoBHE 60poBa Ieuu

Ha YPOBHE OTKPHITOTO TEXHOJIOTHIECKOTO OKHA

Ha ypOBHE 3apBITOTO mHubepa




Kak m3meHsITCS oTepu JaBIeHUS TEIIIOHOCHTEIS, €CIIH €r0 CKOPOCTh BO3pacTaeT B 2 paza?
HE U3MEHSATCA

yMeHbIIATCS B 2 pa3a

BO3pACTyT B 2 pasza

BO3pacTyT B 4 pasza

BO3pacTyT B 6 pas.

OT 4ero 3aBUCHT BEIMYHHA €CTECTBEHHOM TSTH, CO34aBaeMOU AbIMOBOI Tpy©oii?
OT INIOTHOCTH arMocdeps! Bo3Lyxa

OT IUTIOTHOCTH TETUIOHOCHTEIS

OT BBICOTHI IBIMOBOH TPYOBI

OT JIMaMeTpa JIbIMOBOW TPYObI

OT BCeX 9TuX (pakTopoB

Kaxoii u3 nepeuncieHHbIX TapaMeTPOB TEMJIOHOCUTENSI OKa3bIBaeT HAauOOJbIllee BIMSHNE HA HHTEHCUBHOCTD JIyYHCTOTO
TerooomMena’?

3 QeKTUBHAS TOJIIMHA CIIOS TETTIOHOCHTEIIS

TeMIeparypa TerIOHOCHTEIS

COCTABTCITIOHOCHUTEIIS

TeII0(U3MYECKUE CBOMCTBA TEITIOHOCHTEIIS

JISHCTBUE BCEX TTApaMeTPOB PaBHO3ZHAYHO

OT 4ero 3aBUCHT CTENEHb YEPHOTHI Ta3000pa3HOTO TEINIOHOCUTENS?
OT €ro TeMIIepaTyphbl

OT KOHIIGHTPAINHU 3-X aTOMHBIX Ta30B

OT KOHIIEHTPAIIUU BOASHBIX IapOB

0T 3¢ PEKTUBHOM TOJIIUHBI CIOS TEIUIOHOCHTEILS

OT BCEX 3TUX IIapaMETPOB

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

Kputepuu onieHuBaHus OTBETa HA 3a4€TE C OLECHKON

OreHKa «OTIHMYHOY BBICTABIIAETCSA, KOTAA 00yJarOIIMIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOIBI M 0000IIEHHS, IPUBOAUT IIPUMEPEI, I0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

O1eHKa «XOPOIIO» BEICTABISAETCS, KOTa 00yJaloIuics JEMOHCTPUPYET IIPOTHBIE TEOPETHUCCKUE 3HAHNUS, BIaTeeT
TEepMHHOJIOTHEH, IeaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIa€T HECYLECTBEHHbIE
OLINOKH, KOTOpPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIETCS, KOTIa 00yJaloIIuicss HErTyOOKHe TeOpETHIECKHE 3HAHUS, TPOSBILET c1abo
chopMUpPOBaHHBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apIyMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPBI, OKa3bIBAET HE JOCTATOYHO CBOOOJIHOE BIIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJBKO IIPH KOPPEKINH MPEIIOoIaBaTelIeM.

OreHKa «HEYOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia 00yJaomuiics JEMOHCTPHUPYET HE3HAHHIE TEOPETUUECKAX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBObL U IPUBOAUTD IIPUMEPBL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSBILIET OTCYTCTBUE
JOTUYHOCTH Y TIOCIIEZI0BATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoiaBaTeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS 110 CAAYE 3a4eTa C OLICHKOM CYMTAETCS BBIIIOJHEHHBIM YCIIELIHO, €CJIU IIPH €r0
OLICHUBAHMU I10JIy4CHA OLIEHKA HE HUXKE «yJOBJICTBOPUTEIILHOY.

6. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. anpec
JI1.1 |Ilog pen. A.C. TennorexHu4ecKue pacueTsl M.: Meramnyprus, 1993,
Teneruna METaJTyprU4eCKUX Ieyei:
YueOHUuK
JI1.2 | Eropos A.B. DNEeKTpOMEeTaTyprusl CTalu U Mocksa: MUCuC, 2007,
CICIPIICKTPOMETAILTYPTHS. http://elibrary.misis.ru
DNeKTpOIIaBUIIbHbIE [TeYH
4yEPHON MeTaJuTypruu:
yuebHOe ocobue Ne 1182




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.3 | AW. Nukun, A.W. CrienmanpHbIe TIIaBbI Hosocubupck : HI'TY, 2013,
Amdepos, A.B. INEKTPOTEXHHUKH. http://biblioclub.ru/index.php?
brank DNEKTPOTEILIOBBIC MOJIS K page=book&id=228830

AHATUTHYECKHUE PACUEThI
napaMeTpOB IMPOBOIHUKOB B
YCTaHOBKAaX JICKTPOHArpeBa :
y4aeOHOe TIocobue
JI1.4 | Muxaiimos [1.11., [Teun nMUTEHHBIX TIEXOB: THT, 2016,
Bonaun A H., I'pabnes |y4ebHOe mocobue
AH.
6.1.2. Jlono/iHUTE/ILHAS JIUTEPATYpa
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI2.1 | B.E.®eaunries, DnekTpoobopyIOBaHUE LIEXOB Mocxksa: MUCucC, 2008,
B.A. Tpycos OMJ. DnexkTpoobopyaoBaHue
3IIEKTPOHArPEBATEIBHBIX
YCTaHOBOK: ydeOHOE TTocoOne
Ne 1139
JI2.2 |TI'ycoBckuit B.JL. u np. | CoBpeMeHHbIe Mocksa: Mammnoctpoenue, 2001,
HarpeBaTelbHbIE U
TEPMUYECKHUE MTeUN
(KOHCTPYKLUS U TEXHUUECKHE
XapaKTEePUCTUKH): CIIPABOYHHK
JI2.3 | Homapos I1.B. Y CTaHOBKH CrIeUaIbHOTO HoBocubupck: HI'TY, 2012,
ANIEKTPOHArpeBa: yIeOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=228753

JI2.4 |B.U. I'peizyHoB, H.B. | Meramnypruueckas Mocksa : U3narensctBo «®nunTan, 2014,
dupcosa, C.E. TEIUIOTEXHHKA : yueOHOe http://biblioclub.ru/index.php?
Kpsuiosa u ap. nocobue page=book&id=461092

6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue bubnnoreka W3naTenscTBO, TOT, 71. agpec
JI3.1 | Komennmantosa O.H. Pacuér MmeToanuyecKuomn Hosotpowurixk, 2006,
TOJIKaTENbHOH ITeun: y4eOHo-
METOI0JHYEeCKOe TT0coOne
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH «AHTepHET»
91 |LMS Canvas | https://Ims.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOro odecnevyeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security st 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.4 | Bpaysep Google Chrome
I.5 Microsoft Teams
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
U.1 |window.edu.ru - emuHOE OKHO JOCTyIHa K 00pa30BaTEIBLHBIM pecypcaM;
o www.intuit.ru — HeEKOMMepPYECKOe 4aCTHOE 00pa3oBaTeNbHOE YUPEKACHUE JOMOJHUTENBHOTO MPO(ECCHOHATBLHOTO
) oOpaszoBanus «MHTepHeT — YHUBepcuTeT MHDOpManuoHHbIX TeXHOIOTHID
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenne OcHanienne
216 VYuebHas aboparopus KomrutekT yueOHOM mMebenu Ha 12 MecT A oOydaromumxcs,

1 cramuoHapHBIH KOMITBIOTEp, JJaO0OpaTopusl TEIIOTEXHUKU
U TEpMOAWHAMUKY, JaOOpaTOPHBIA CTEHA AN H3YUCHUS

TIPUHLOUIIOB

npeoOpa3oBaHus

U U3MEPCHHUS  JIaBJICHUA,

pacxona XUAKOCTH, BO3yXa, TOPCIIKHA 2KCKIIMOHHBIC.
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJIacc) Kabuner KypCOBOI'O u
JMIIOMHOTO HPOEKTUPOBAHUS,
CaMOCTOSITEIILHON paboThI 00yJaromuXCst

Kommiext yueOHO#M Mebenn Ha 12 MecT Ut 00ydarommxcs,
12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B HMHTEPHET), IPOEKTOpP, 3KPaH, KOMMYTarop, BeO
Kamepa, H0CKa-()IUIMYapT MarH.-MapKepHas MHepe/BIKHAs,
goctyn x OUOC Vauepcureta MUCHC dgepe3 mHUHBIHA
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

B mpornecce n3yueHns AUCIUILTHHEI BRICISIOT IBa BUAA CAMOCTOSATEILHOW PaOOThL: ayAUTOPHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
camocCToATeNbHas paboTa Mo JUCUUIUIMHE BHIMOJIHAETCS Ha YUeOHBIX 3aHATHX O] PYKOBOACTBOM IpernoaaBaress. BueaynutopHas

camocTosATeNbHas paboTa - ImanupyeMas yueOHas padota 00yJaronMes, BRIIOTHIEMas! BO BHEAYIUTOPHOE BPEMSI 110 3a/IaHUIO0 U
[PU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTels, HO 0e3 ero HemoCpeACTBEHHOTOo yuacTusi. CaMoCTosTeIbHAs paboTa, He
OpeIyCMOTPEHHAS IPOrPaMMOii Y4eOHO! TUCIMILTHHBI, PACKPBIBAIONICH U KOHKPETU3UPYIOLIEH ee coJepkKaHre, OCYIIECTBIAETCSI
06y'-IaIOIlII/IMC$[ HWHHUIOHUATHUBHO, C LCJIbIO pCAIU3alln CO6CTBCHHBIX y‘I€6HBIX 1 HAYYHBIX UTHTCPCCOB. I[J'IS[ 60.]'[66 3(1)(1)€KTI/IBHOFO
BBIIIOJIHEHUS CAMOCTOSITEIbHON pa60TI>I 10 JUCHUIITIMHE MPETIoAaBaTCIb PCKOMCHAYET UCTOYHUKU IJI pa60T1>1, XapaKTepusyer
HaunboJiee palMOHAIbHYI0 METOAUKY CAMOCTOSTEIbHONW PabOThI, IEMOHCTPUPYET paHee BHIIOJHEHHBIE 00yJatoluMucs paboThl U

T.1I. Bujis! 3aannii U1 BHEAyJUTOPHOIT CAMOCTOSITENBHOM pabOTHI, HX COJEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIN 1
nuddepeHpoBaHHbINA XapaKTep, YIUThIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOSTENbHAs paboTa MOXKET

OCYIIECTBIATHCS HHINBHIAYAIBHO WITH IPYIIIAMH CTYAEHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT 11NN, 00BheMa, KOHKPETHOH
TEMaTHKH CAMOCTOATEIIBHOM PabOTHI, ypOBHS CI0XKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITEIFHOMH pabOoThI

OCYHICCTBIIACTCA B MIPCALCIaxX BPpEMCHHU, OTBCACHHOTO Ha 00s13aTeNIbHBIC y‘l€6HHe 3aHATHSA IO JUCHUIIJIMHC HA IMPAKTUYCCKUX,

a00paTOPHBIX 3aHATHSIX.




