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1. Heaun, 3a7aum ¥ IUIaHUPYeMble Pe3yJbTAThI 00yUeHUsl 10 JUCHUIITIHHE

[lenb MUCIUTUTMHEBI — OCBOGHHUE CTYJCHTAMH 3HAHUIA 110 TEOPETUICCKUM U (PHU3UIECKIM
OCHOBAaM METOJIOB I'€HEPALMHA KOHUEHTPUPOBAHHBIX MIOTOKOB S3HEPTHH U UX MUCIIOJIB30BAHUS IS
BBITIOJTHEHMS TEXHOJIOTHYECKHX OTeparuii 00pabOTKH MaTepHalioB.

3ajaun JUCUUILINHBL:

e Jarb OCHOBHble TOHATHS M onpeaeneHus KIID, mnoka3zaTe OCHOBHBIE IPUHLMUIIBI
ncnonbs3oBanusa KIID B TexHomoruu;

®  PaCKpBITh (PU3UYECKYIO CYIIIHOCTH MPOIIECCOB TeHEepauu 1 ucronb3oBanus KI13D paznmunoii
MIPUPOJIBI.

® J1aThb XApPaKTEPUCTUKY pAa3JIMYHBIX THUIIOB HCTOYHHUKOB KOHLUEHTPUPOBAHHBIX ITOTOKOB
SHEPIuu;
MOKa3aTh MPUHIUIBI IEUCTBUS M KOHCTPYKIIMH Pa3IMYHbIX HCTOYHUKOB KII3.

O6yquI/Ie no aucuumirnie «Pu3nyeckrue OCHOBBI KOHOCHTPHUPOBAHHBIX IIOTOKOB SHCPIrUKU»
HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06yqa}omnxc51 (G (571474:0)11170,€ KOMIIETEHIIUI:

Koa u HauMeHOBaHNEe KOMIIETEHIH i NHaukaTopbl 10CTHKEHHS
KOMIIETEHI[HH

OIIK-1 HOIIK-1.1. 3naer 00;1aCTH ¥ OCHOBHBIE

CriocobeH npuMeHsITh 3aKOHBI €CTECTBEHHOHAYYHBIX U
€CTECTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC
3HAHUSI, METOIbI MATEMATUYECKOTO aHAIN3a U
MOJICJTUPOBAHUS B IPO(ECCHOHATBLHOM
JIEATEIBHOCTH

0011IEeMH)KEHEPHBIX 3HAHU I, METO/IbI
MaTeMaTHYECKOTO aHAIIN3a U
MOZACIINPOBAHUA, UCITIOJIB3YCMbIC B
PO eCCUOHAIIBHON e TETHHOCTH

NOIIK-1.2. YmeeT npuMeHsTh
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUS, METOIBl MATEMAaTHYECKOTO aHATN3a
MOJICIIMPOBAHUS TIPH PEIICHUH
MpoeCCUOHANIBHBIX 3a]1a4

NOIIK-1.3. Brageer yMeHUsMH TPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC
3HaHUs, METOIbl MATEMaTHYECKOTO aHAIN3a 1
MOJICIIMPOBAHUS TIPH PEIICHUH
npodecCHOHATBHBIX 3a]1a4

2. MecTO0 AMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlMcIuIuIMHA OTHOCUTCS K BApUATHBHON YaCTH ITUKIIA TPOPECCHOHATBHBIX AUCIIUTUINH.

JlaHHas QUCHMITIMHA Oa3uMpyeTcsl Ha 3HAHUSX, MOJIyUYEHHBIX CTYACHTAaMH HpPU OCBOCHUHU
MPEIECTBYIOIUX TUCIUILINH 0A306801 yacmu Kypca:

— «Puznka,

— «MarepuanoBeieHHEY,

— «Teopernueckre OCHOBBI (PU3UKO-XMMUYECKOH 00pabOTKN MaTepuanoBy,

OcBoeHME NaHHOM AMCHMIUIMHBI HEOOXOAMMO, KakK MpeAleCcTBYIOIIee JUIs CIEIyOIINX
JUCLUTUINH:

— «TexHonornueckne OCHOBbI PU3NKO-XUMHUYECKON 00pabOTKH MaTepHaIoBy,

— «ObopynoBaHMe U CpesICTBa TEXHOIOTHYecKoro ocHameHust X0y,
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— «KommekcHble mporecchl 00paboTKH 1eTaneil MaliiHy.

3. CTpykTypa U coiep:KaHHue TUCHHUIINHBI

OO11ast TPYA0EMKOCTh JUCIUILTAHBI COCTaBIsACT 4 3aueTHBIX eaunuil (144 gaca).
Nzyuaercs B 7 cemectpe 00yueHusi. DopMa mpoMeKyTOUHOM aTTecTaluy - 3a4eT.

3.1

Buabl yueOHOM padoThl M TPYI0EMKOCTh

(mo ¢popmam 0OyueHwHs)

3.1.1. Ounas popma oOyueHUs

N Bit yue6Hoii paGoThI KoaunuecrBo | CemecTphl
Ne i/ 4acoB 7 cemecTp
1 AYJAUTOPHBIE 3aHATHS 20 20
B ToM unce:
1.1 Jlekuun 14 14
1.2 CemuHapcKue/MpakTHIECKNE 3aHATHS 6 6
1.3 JlaGopaTopHble 3aHATHS — —
2 CamocTosiTeibHAs padoTa 124 124
B Tom uncne:
2.1 CaMoCTOsTEeIbHOE H3YUYCHHE TEP. MaTED. 44
2.2 Pemenne 3amau 40
2.3 PaboTa B KOMIIBIOTEPHOM KJ1acce 40
3 IIpomexyTOUHAS ATTECTALMSA
3.1 3auer/mud. 3aueT/73K3aMeH 3a4er
Hroro 144




3.2 TemaTnyeckuii IJIaH U3y4YeHHs TUCHUNIHMHBI

(mo popmam oOyueHUs)
3.2.1. Ounas popma oOydeHus

n/n

Pa3genanl/TeMbl
JTUCIHHUILINHBI

TpyroeMkocThb, yac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
MPAKTHYCCKHUE
3aHATHUS
JlaboparopHsble
3aHATHUS

[IpakTnueckas

IIOoArOTOBKAa

CaMocrofTeIbHAA
padora

Pazgea 1. OcHOBHbLICE NOHATHA WU
onpeeJieHus1 Kypca.

[ =Y
o1

Tema 1.1 OcHOBHBIE  TNPUHIIMIIBI
00pabOTKH MaTepUaNOB C IOMOIIBIO
KOHIICHTPUPOBAHHBIX MOTOKOB YHEPTUU
(KIID). Buast u xapaxkrepuctuku KI19,
MIPUMEHsIEMbIE B TEXHOJIOTUU 00pabOTKH
matepuanoB.  [loctaHoBka  3amaum
renepanuu KII3.

Tema 1.2. Buapl ¥ XapaKTepUCTUKH
3apSKEHHBIX 4acTHLL. 0O0630p
IIPUMEHEHUN DJIEKTPOHHBIX M HOHHBIX
IIOTOKOB B TeXHOJOTUU. (OCHOBHBIE
XapaKTePUCTUKU U CHOCOOBI OMHUCAHMS
JJIEKTPUYECKUX U MATHUTHBIX MOJIEH.

Pazgen 2. Dusnyeckue OCHOBBI
reHepamnumn KOHIIEHTPMPOBAHHBIX
3JIEKTPOHHBIX U HOHHBIX MOTOKOB.

15

Tema 2.1. OcoOGEHHOCTH TEMJIOBOTO
BozneictBuss KIID Ha Matepuansl B
YCIOBUSX PA3IMYHBIX TEXHOJIOTHUECKUX
niporieccoB 06padoTku KI1D.

Tema 2.2 DnexTpoHHOITyueBas
obpabotka (3JI0O). Onpenenenue,
BO3MO>XHOCTH, UCTOPUS CO3/1aHNUS,
YCTPOKCTBO 3IEKTPOHHON ITYIIKH

Tema 2.3 IlosydyeHne WHTEHCHUBHBIX
ANEKTPOHHBIX  TMOTOKOB.  DMHCCHUS
IEKTPOHOB U3 METAJNIOB

Tema 2.4 [JIBuxkeHue 3apsHKEHHBIX
4acTUL] B  OJHOPOJHBIX M  He
OJTHOPOJTHBIX INEKTPUYECKUX u
MarHUTHBIX MOJISIX. OcHoBBI
SJIEKTPOHHOM W MOHHOM  ONTHKW.
[IpuHOUIIHANBHBIE CXEMBI TE€HEPATOPOB
9JIEKTPOHHBIX MYYKOB.
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Tema 2.5 OxcnepuMeHTaJabHbBIE W
TEOpETUUYECKHE UCCIIEI0BaHMS
AJIEKTPOHHBIX IOTOKOB.

3 Pazgen 3 BakyymHble CHCTEMbI
3JIEKTPOHHOJIY4€BbIX YCTAHOBOK

Tewma 3.1 OcHOBHBIC OHATHS BaKyyMa.
TunoBbie BaKyyMHbBIE CHUCTEMBI.
[IpumeneHnue BakyyMHOM Cpe/ibl B
TEXHOJIOTHH.

0,5

Tewma 3.2 BakyyMHBIE CHCTEMBI

0,5
3JIEKTPOHHOJIYYEBBIX YCTAHOBOK ’

Tema 3.3 Oduznueckue SIBJIEHUS B

0,5
BaKyyMe

Tema 3.4 CpoocoObl OTKAa4ku W
U3MepeHusT  BakyyMa.  BakyyMmHbIe 0,5
HACOCHI

4 Paznen 4 Ilnazsma uW 1Ia3sMeHHBIE
sIBJICHNSI, TEPBUYHbIE TOHATHS

5 Paszgen 5 OcHoBHBLIE CcBoOiicTBA H
XapaKTePUCTUKH TJIA3MBbI

6 Pa3znen 6 IliiazMeHHBIE TEXHOJIOTMH 1 2 10

7 Paznen 7 ®usnka M yYCTPONMCTBO
J1a3epoB, cBoiicTBa JIa3epHOro 1 20
U3JIyYeHusI

HToro 3a cemectp 144 14 6 124

3.3 CoaepxaHue TUCHUNIHHDI

Pasnen 1 OcHOBHBIC IOHATHS U ONIPeeJICHUs Kypca.

Tema 1.1 OcHOBHBIE TPUHLMIIBI 0OPAaOOTKU MaTEpUAIOB C MOMOIIBI0 KOHIEHTPHUPOBAHHBIX
notokoB 3Heprun (KII9). Buas! u xapakrepuctuku KII9, npuMeHsemblie B TEXHOJIOTUH 00pabOTKH
MatepuanoB. [ToctanoBka 3amaun reneparuu KI103.

Tema 1.2 Busbl 1 XapakTepUCTHKH 3apsDKeHHBIX YacTul. O030p MPUMEHEHUH JIEKTPOHHBIX
Y NOHHBIX IOTOKOB B TEXHOJIOTMH. OCHOBHBIE XapaKTEPUCTUKHU U CITIOCOOBI OTUCAHUS AIIEKTPUUECKUX
Y MarHUTHBIX TOJIEN

Paznen 2 dusuyeckue OCHOBBI IeHepalUM KOHLEHTPHMPOBAHHBIX JIEKTPOHHBIX H
HOHHBIX NOTOKOB

Tema 2.1 Ocobennoctu TemnoBoro Bo3aeiicTsust KIID Ha MaTepuansl B yCIOBUAX pa3iIMuHbIX
TEXHOJIOTHYECKUX IMporieccoB oopadboTku KIID.

Tema 2.2 DnekrponHomydeBas obpadotka (DJI0). Onpenenenue, BO3MOXKHOCTH, HCTOPHUS
CO3/1aHUsl, YCTPONCTBO JJIEKTPOHHOM ITYILIKHU.

Tema 2.3 IlonmydyeHWe WHTEHCHBHBIX DJIEKTPOHHBIX TIOTOKOB. DMHCCHS JJICKTPOHOB W3
METAJIJIOB

Tema 2.4 JIBmkeHne 3apsHKEHHBIX YacTHUI] B OJTHOPOIHBIX U HE OJHOPOIHBIX DJIEKTPUICCKUX
U MarHuTHeIX NOJsAX. OCHOBBI JJIEKTPOHHOM M MOHHOW oONTUKHU. llpuHIMNuManbHbIE CXEMBI
TeHEepaTOPOB JIEKTPOHHBIX MyUYKOB.

Tema 2.5 DxcriepuMeHTalIbHBIE U TEOPETHUECKUE UCCIIEAOBAHMS SJIEKTPOHHBIX MTOTOKOB.

Pa3nen 3 BakyymHbIe CHCTEMBbI 3JIEKTPOHHOJIY4Y€eBbIX YCTAHOBOK

Tema 3.1 OcHoBHblE NOHSATUS BakyyMma. THIOBbIE BaKyyMHble cHucTeMbl. [IpuMeneHue

BaKyyMHOH Cp€Jbl B TEXHOJIOTHH.




27

Tema 3.2. BakyyMHbBIE CHCTEMBI 3I€KTPOHHOIYYEBBIX YCTAaHOBOK
Tema 3.3 ®usuueckue sIBICHUS B BAKyyMe
Tema 3.4 CriocoObl OTKaYKH ¥ U3MEPEHUs BakyyMma. BakyyMHbIe HACOCHI.

Pasnen 4 I1na3ma ¥ njaa3MeHHbIe SIBJICHUSA, ICPBUYIHbIC IOHATHSA.
Tema 4.1 dusuyeckue saBiacHUA B rasax. Dusmka OJICKTPHUYECKOI'0 paspsja B rasax,

orpeziesieHue M1a3Mbl, KBa3HHEUTPAIIbHOCTD I1J1a3Mbl, KOJeOaHus B IIa3Me.
Tewma 4.2 Knaccudukanus pa3psiHbIX POIECCOB
Pa3jnen 5 OcHOBHBIE CBOWCTBA M XapaKTEPUCTHKH IJ1a3Mbl

Tema 5.1 B3zaumopnelicTBre 4acTull B I1a3ME, OCHOBHbBIE XapaKTEPUCTUKH. JIJIMHA
CBOOOJHOTO mMpobera, CpeHEe BPeMs MEXKAY COYAapeHUSIMH, 4aCTOTa CTOJKHOBECHUM
YaCTHUIl, CEUCHUE B3aUMOJACHCTBUS, BUJAbLI B3aUMOACHCTBUH.

Tewma 5.2 WznydeHune 1mia3mbl, HalpaBJIeHHOE IBM)KCHHE 3aPsHKCHHBIX YaCTHIL B Ta3€ U

IUIa3Me, Iia3Ma B MarHuTHOM ITOJIE.
Tema 5.3 DnexTpuyeckuii mpoOO, BUJIBI JIEKTPUUECKUX PA3PAI0B, TICIOIMIHUMA pa3psil.
Tema 5.4 VckpoBoil pa3psi B ra3e v B )KHJIKOM cpejie, CBOMCTBA U BUABI JyTOBOIO pa3psia
Pa3nen 6 Il.1a3sMeHHBIE€ TEXHOJOTHH

Tema 6.1 ®wusnyeckue OCHOBBI HOHHO-TUIA3MEHHOTO  PACHbUICHUS MaTepHajoB,
Pa3sHOBUAHOCTU MOHHO-ILIA3MEHHOIO PACIbUICHUS: KaTOJHOE, MarHETPOHHOE, BEICOKOYACTOTHOE.

Tema 6.2 I'eHepaTophl IUIOTHON HU3KOTEMIEPATYPHOM TIa3Mbl — IUIa3MOTPOHBI,
Pa3sHOBUAHOCTH IUIa3MOTPOHOB, TEXHOJIOTMYECKUE IPUMEHEHHS.

Tema 6.3 MckpoBoii pa3psija B TexHOJOTHH 00paboTku MaTepuanoB — 900, cxema
reHepaluy, BOSHUKHOBEHHE pa3psia, HapaMeTpbl pa3psala, dJI€KTPOAHbIE IPOLECCHI, IIPOLIECCHI B
JIDJIEKTPUYECKON Cpee.

Pazgen 7 ®@u3uka u ycTpoicTBO JIa3epoB, CBOHCTBA J1a3ePHOI0 U3JIy4YeHUs

Tema 7.1 Uctopusi m3o0pereHus ja3epoB, OCHOBHBIC (DU3WUYECKUE SIBIICHUSA, JICKAIUE B
OCHOBE JIa3€pHOU IeHEPALIUH.

Tema 7.2 ®usuka 3JIEKTPOMATHUTHBIX BOJIH, DHEPIUsl 3JIEKTPOMArHUTHON BOHBI, MOTOK
U3JTy4eHUs, SIBIEeHUS TUPaKIUU 1 HHTep(EpEeHIIUH, CBOMCTBA JIA3ePHOT0 U3ITyUeHHUS.

Tema 7.3 AToMHBIE CHCTEMbl M aTOMHBIE COCTOSIHMS, KBaHTOBBIE MOCTyJaThl bopa,
noryomeHue (OTOHOB BELIECTBOM, CIOHTAHHOE W CTUMYJIMPOBAHHOE H3JIy4YE€HHUE, CIIEKTPHI
JIOMUHECIIEHIIMM aTOMOB aKTUBHOM CpeIbl J1a3€pOB, CUCTEMbI HAKAUKH.

Tema 7.4 Pe3oHaTopsl J1a3epoB, yCIOBHUE Ja3€pHOM I€HEPALlMH, YCTONYHUBBIE U HEYCTONYUBBIE
pe3oHaropsl, criekTpsl u3nyuenuss OKI, Moabl pe30oHaTopoB, pexXKUMbI T€HEPALUMU U3TyUEHUSI.

Pa3gen 8 Knaccugukanus j1a3epoB U X NPUMEHEHHUsI B TEXHOJIOTH

Tema 8.1 [MpuHIMTIBL KITacCUBUKAITNH Ja3epOB, 0030p KIACCOB JIA3€POB IO THITY aKTHBHOM
Cpezbl, 10 TUIY PE30HATOPOB, MO PEKUMY PAOOTHI.

Tema 8.2 ®usnveckre 0OCHOBHI BO3/IEHCTBHSA Ja3epHOro u3nydenus (JI1) Ha maTepuaisi,
oTpakeHue u nornouenue JIW, BiusHue cBoiicTB 00pabaTbiBaeMOro MaTepuaia Ha
XapaKTePUCTUKHU MOTJIOMICHUS U OTPAKEHHUS.

Tema 8.3 O030p J1a3epHBIX TEXHOJIOTUH, BUbI IOBEPXHOCTHOM Ja3epHoi obpadboTku (J1O),
¢buznueckue ocobeHHocT pazmepHoit JIO, nazepHoit CBapKH U Ja3€pPHOT0 YIIPOUYHEHUSI.

3.4 TemaTnka ceMHHAPCKHUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 TeMaTHKa CeMHMHAPCKUX/MIPAKTHYECKHUX 3aHATHI

1. I/I3yquI/IC IMOTOKOB 3HCPIr'MHU U MOTOKOB YaCTHUI] paanquﬁ Mpupobl, pCUICHUC 3a1a4 Ha
OMpPEACIICHUEC NHTCHCUBHOCTH, PCIICHUEC 3a1a4.

Pemenue 3aga4d Ha OMPCACIICHUC NHTCHCUBHOCTH PA3JIMYHBIX ITOTOKOB.

3. HBI/I)KGHI/Ie 3apsKCHHBIX YaCTHUIL B JICKTPUYCCKHUX U MArHUTHBIX IMOJIAX, PCIICHUE 3a/1a4.

N
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Omnpenenenre mapaMeTpOB BAKYYMHBIX CHCTEM AJIEKTPOHHOTYUYEBBIX YCTAHOBOK.

Omnpenenenue napaMeTpoB IEKTPOHHOTO JTydya MPU BCTPEUE C MUILIEHBIO.

OmnpeneneHre mapamMeTpoB IUIa3Mbl: 1e0aeBCKOW JTMHBI, JUTMHBI CBOOOIHOTO mpobera,

4acTOTHI CTOJIKHOBEHUH, CTENIEHU MOHU3ALIUY B PA3IMYHBIX CIIydasX.

7. OmpeneneHue 3JIEKTPOMPOBOTHOCTA U TEIUIONPOBOJHOCTH PA3UYHBIX IJIa3MEHHBIX
COCTOSTHUM.

8. Pacuér mapameTpoB JIa3epHOTO U3IYUYEHUS W OMpECIICHHE MapaMeTPOB JIa3epHBIX

PE30HATOPOB.

o o~

3.4.2. JlabopaTopHble 3aHATHUSI
Y4eOHBIM IIJIAaHOM HE TPETyCMOTPEHO
3.5 TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX PadoT)

VY4eOHbIM MJITaHOM HE MPEAYCMOTPEHO
4, YyebHO-MeTOANMYECKOEe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 HopmatusHble 1oKyMeHTbI 1 'OCTsb1

4.2  OcHoBHas JuTepaTtypa

1. Moprynos I0.A., [Tanos /J[.B., Caymkun b.I1., Caymkun C.b., nox pen. b.I1.
CaymkuHa. HaykoeMkre TEXHOJIOTMH MAaIIMHOCTPOUTENHLHOTO MPOU3BOACTBA. DU3HKO-
XMMHUYECKHE METO/Ibl U TEXHOJIOTUHU: yueOHOe mocodue A CTyJl. By30B, 00yUaromuxcs
10 HAIPaBJICHUIO MOATOTOBKU «MarmHoctpoenue» - M., «@opym» 2013r., 928c.

2. burnep JI.P. BakyymHas u mia3MeHHasl SJIEKTpOHUKA: YdeOHoe mocodue. -
Tomck: ToMckuii MEXBY30BCKHI LIEHTP TUCTAaHIIMOHHOTO 0Opa3zoBanus, 2006. - 148 c.

3. JlazepHas m DieKTpOHHO-TTyueBas oOpaboTka marepuaiioB: CrpaBounuk/H.
H. Prikanmun, A. A. Yruos, U. B. 3yes, A. H. Kokopa. —M.: MammunocTpoenue, 1985. —

496 c., um.
4. 3no6una A.®. BakyymHas U 1uia3MeHHas 3JEKTpOHHUKA: YdeOHoe mocolue.

—Tomck: ToMcKuit MEXBY30BCKHI IIEHTP JUCTaHIIMOHHOTO 0OpaszoBanwsi, 2003. — 106
5.

4.3 JlomoaHuTe bHAS JUTEPATypa

Munnep 3, Y. lNaizur, 3. [Tanuep. DnexkTpoHHO-Ty4YeBas TexHonorus: Ilep. c Hem DHeprus,
1980. -528 c., um.

JLLA Apunmosud, C 1O. JIykbsiHOB. J[BUKEHHME 3apSIKEHHBIX YAaCTHI] B AJIEKTPUUECKUX U
MarHUTHBIX MOJISIX. YueOHoe nmocodue. M3nanue Bropoe, UCIIpaBIeHHOE U JOMOTHEHHOE.
I'maBHas penakius GU3NKO-MaTEMaTHYECKON JTUTEPATyphl n3narenbcTBa «Hayka», M., 1978
r., 274 c. c un.

Bopo6res I'.A., TToxonkos FO.I1., Koponés FO.Jl. ®usnka nusneKTpukoB (001aCTh CHIIBHBIX
nonieit); Yuebnoe nocodue. — Tomck: U3a-so TITY, 2003. — 244c.

EnuzapoB A.A. ®u3nka UHTEHCUBHBIX JIEKTPOHHBIX U HOHHBIX MTyYKOB. Y4eOHOe rocodue. -
Mock. ToC. UH-T DJIEKTPOHHUKH 1 MaTeMaTHkH. M., - 2007. - 40 c.: 18 mi.
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4.3.1 NnTepHeT — pecypchbl
http://books.ifmo.ru/file/pdf/335.pdf

JIubencon M.H. u ap. B3aumopelicTBue J1a3epHOro M3IydeHUS C BeliecTBOM. KOHCIEKT
nekmuii. UTMO Cn6. 2008. B oTKpbITOM JIOCTYTIE.

http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf
bopucos A.M., MamkoBa E.C. ®u3zndeckue 0CHOBbI HOHHO-JIYYEBbIX TEXHOJOTHI. MoCKBa

2011. B oTkpBITOM A0OCTYIIE.
http://miel.tusur.ru/files/method/Bitner%20-%20vipe(practice).pdf
JI.P. butHep BakyyMmHas u IU1a3MeHHasi SJICKTPOHHKA. YUEOHO-METOJAMYECKOE Iocobue.

Tomck. 2007r. B oTKpBITOM J0CTYIIE.
2. http://www.twirpx.com/file/1635274/
W.H. Kapmanos u ap. Ontuyeckue kBanToBble reHeparopbsl. HoBocubupcek, CITA, 2011r. B

OTKPBITOM OOCTYIIC.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE Pecypchl

[IpoBenenue 3aHATHI U aTTECTAUI BO3MOKHO B IMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI TUCTAHIMOHHOTO o0yueHust yuuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazienam mporpamMMbl:

Hazsanue DOP
dusnyeckue OCHOBBI

https://online.mospolytech.ru/course/view.php?1d=8471

KOHIOCHTPHUPOBAHHBIX
IIOTOKOB SHCPIrun

Pa3paborannbiit DOP BKII0YatOT TPEHUPOBOUHBIE U HTOTOBBIE TECTHI.

4.5 JluumeH3WOHHOe W  CBOOOJHO  pacHpocTpaHsieMoe  MNPOrpamMMHOe
o0ecneyeHue

46 CoBpemenHble npodeccnoHalbHble 0a3bl TAaHHBIX U UH(POPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Jlns  mpoBeAeHHS JIEKIHOHHBIX 3aHATHH HEOOXOAMMBI ayJAMTOPHUH, OCHAIICHHBIE
MYJIbTUMEAUNHBIME MPOSKTOPAMH U dKpaHaMu. [ mpoBeneHus 1abopaTOpHBIX paboT TpedyeTcs
KOMITbIOTEpHBIH Kiacc (AB1517, AB4821)

6. MeToauveckue peKOMEHIALNH
MeTomea HpeHO)IaBaHI/ISI O CITUITIIINHBI ((CDI/ISI/I‘ICCKI/IG OCHOBBI KOHHeHTpI/IpOBaHHBIX

MIOTOKOB JHEPTUM» W peaju3alsi KOMIIETEHTHOCTHOTO ITOAXO0Ja B M3J0KEHWHW W BOCIPHUITHU
Marepuaia TpeayCMaTpUBaeT HMCIOJIb30BaHUE CIEAYIONIMX AKTHBHBIX W WHTEPAKTHBHBIX (hopMm
IPOBE/ICHUS aAyAUTOPHBIX U BHEAYAUTOPHBIX 3aHATHIL:
— ay/IUTOpPHBIE 3aHATHSA: JIEKIIUH, TaOOpaTOpHBIE pabOThI, TECTUPOBAHUE;
— BHEAYAMTOPHBIE 3aHATHUS: CAMOCTOSATEIILHOE U3YUEHHE OTJCIIbHBIX BOPOCOB, MOATOTOBKA
K J1a00paTopHBIM paboTam.
Oopa3oBaTe/ibHbIE TEXHOJOTUH


http://books.ifmo.ru/file/pdf/335.pdf
http://lib.sinp.msu.ru/static/tutorials/130_Borisov-Mashkova_2011.pdf
http://miel.tusur.ru/files/method/Bitner%20-%20vipe(practice).pdf
http://www.twirpx.com/file/1635274/
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=7243
https://online.mospolytech.ru/course/view.php?id=8471
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Bo3MosxHO mTpoBeieHNE 3aHATUI U aTTECTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBbI JucTaHIMOHHOro oOyueHusi yHuBepcutera (CJIO-LMS) Ha ocHoOBe pa3pabOoTaHHBIX
kagenpoit « TuOM» amekTpoHHBIX 00pa3oBarenbHbIX pecypcoB (JOP) (cum. m.4.4).

[Topsanox mpoBeneHus padOT B AUCTAHIMOHHOM (popmare yCTaHABIMBAETCA OTACIbHBIMU
pacmopsHDKeHUSIMH ITPOPEKTOpa MO y4eOHOU paboTe W/Uiu EHTPOM y4eOHO-METOINIECKOM PaboTHI.

6.1 Meroanyeckne peKOMeHAAIUN /Il MPeNnoaaBaTeis M0 OPraHu3anuu
o0yueHus

6.1.1. [IpenoaBaTens OpraHu3yeT MpenojaBaHue AUCUUILUIMHBI B COOTBETCTBHH C
tpeboBanusamu "lIlonoxenus o0 opranuzanuu 00pa3oBaTENLHOrO MPOIECCa B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBep>KAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha nmepBoM 3aHATHM ITpenoiaBaTellb JOBOJUT JJO CBEIEHUS CTYIEHTOB COJIEpKaHUe
paboueit mporpammsl qucuuuivibl (PII1) u npegocrapiser BO3MOKHOCTh 03HAKOMIICHHUS C
MNpOrpaMMoOH.

6.1.3. IIpenonaBarens 0cOOCHHO OOpalaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbI U (QOPMBI IPOBECHUS 3aHATHH 1O JUCLUIUIMHE, BKIIIOYAst TOPSAIOK IPOBEAECHUS
3aHATUH ¢ IPUMEHEHNEM TEXHOJIOTUH IMCTAHIMOHHOTO OOYYEHUS U CUCTEMBI JUCTAaHIIHOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJIBI, COJICP’KAaHME U TIOPSIIOK MPOBEICHHS TEKYIETO KOHTPOJISI YCIIEBAEMOCTH B
COOTBETCTBUM C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopMmy, conepkaHue U MOPSIOK MTPOBEACHUS IIPOMEKYTOYHON aTTeCTaluu B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, peaycMoTpeHHbIM PIT/I.

6.1.4. loBOIUT 10 CBEJCHUS CTYACHTOB Irpa)yK BHIMIOJIHEHUS YIeOHBIX PadoT,
npenycMorpeHsbix PIT/I.

6.1.5. Heo6xoauMo ¢ caMoro Havaja 3aHATUH PEKOMEHI0BATh CTYI€HTaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATypy M yKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. B Hauase unu B KOHIIE CEMECTpa JAaTh CIIUCOK BOIPOCOB ISl TOATOTOBKH K
POMEKYTOUHOM aTTecTaluu (3K3aMeHy MIIH 3au€Ty).

6.1.7. Pexomennyetcs Gaxt o3HaKomiieHus cTyaeHToB ¢ PI1J[ u rpadukomM paboTsl
NUCbMEHHO 3a(h)UKCHPOBATh MOAINUCHIO CTY/I€HTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PII/I.

6.1.8. [IpermonaBaTeny, BeIy N JEKIIMOHHBIE U TPAKTUIECKHUE 3aHATHSI, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKH IJIaH MPAKTUUYECKUX 3aHATUH, UCIIOIb30BATh €IUHYIO CUCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX IOHSITHN AUCIUTUTHHBI.

6.1.9. IIpu NOArOTOBKE K CeMHHAPCKOMY 3aHATHIO 10 NIEPEYHIO OOBSABICHHBIX TEM
MPEIo/IaBaTeIl0 HEOOX0JMMO YTOUYHHUTD TUTaH MX MPOBEICHHS, TPOAyMaTh (POPMYIHPOBKH U
coJiepKaHne y4eOHbIX BOIIPOCOB, BBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMUTHCS C TIEpEUHEM
BOTIPOCOB T10 TEME CEMUHAapa.

B xoze cemrHapa BO BCTYNHUTEIBHOM CJIOBE PACKPBITh MPAKTHUECKYI0 3HAYMMOCTb TEMBI
CEMHHAPCKOTO 3aHATHSI, ONIPEIEIIUTH MIOPSIOK €r0 TMPOBENEHHS, BpeMs Ha 00CYXKICHHE KaXI0TO
yuebHoro Bompoca. [Ipumensist poHTaNbHBINH ONPOC 1aTh BO3MOXXHOCTD BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIIAM Ha 3aHSTHH.

B 3akimounTenbHOM YacTH CEeMUHAPCKOT0 3aHATHSA CIIEAYeT MOIBECTH €ro UTOTH: JaTh
OIIEHKY BBICTYIUICHUH KaKIOTO CTY/ICHTa U y4eOHOM TPYIIIbI B IIEIOM. PaCKPBITh MOJIOKUTEITLHBIE
CTOPOHBI ¥ HEJIOCTATKH MPOBEIEHHOTO CEMUHAPCKOT0 3aHATHs. OTBETUTh Ha BOIIPOCHI CTYACHTOB.
BbinaTh 3aaHus U1t CaMOCTOSITEIIEHOM PaOOTHI MO MOJITOTOBKE K CIIEAYIOMIEMY 3aHITHIO.

6.2 Meroanyeckue yKazaHus 1Jis1 00y4AKOUIUXCS 110 OCBOECHHUIO TUCIUILTHHBI

6.3 MeToanyeckue yKa3zaHus 1Jisl 00y4YAIOIMXCsl M0 OCBOCHU IO U CIUTLINHBI



1.2.1. CtygeHT ¢ caMoro Hayajaa OCBOCHUS TUCLHUILIMHBI JOJKEH BHUMATEIbHO 03HAKOMUTCS

¢ paboyeil mporpaMMoi TUCITUTIIIUHBI.

1.2.2. CryneHTy HEOOXOQMMO COCTAaBUTH JUIst ceOsi TpaduK BHIOIHEHUS y4eOHBIX paldoT,
npeaycmotpenHbix PIIJ] ¢ yué€tom TpeOoBaHMU Ipyrux ITUCHUIUIMH, HM3Y4aeMbIX B TEKYIIEM

ceMecTpe.

1.2.3. Ilpu npoBeaeHUM 3aHITUN W MPOLEAYpP TEKYIIEH M MPOMEKYTOUYHOU aTTeCTalluu C
UCIIOJIb30BaHUEM HWHCTPYMEHTOB HWH(GOPMAIMOHHONH 00pa30BaTEeNbHOM Cpelbl IHUCTAHIMOHHOTO
obpazoBanusi yHuBepcuteta (LMS wMocmonuTexa), Kak BO BpeMs KOHTAaKTHOW pabOThI C
npernojaBaTeyieM, Tak U BO BpeMs CaMOCTOSITENIbHON pabOThl CTYACHT JOJDKEH OO0CCIeUUTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOydenus. [Ipu OTCYTCTBMM TakKOW BO3MOXHOCTH OOCYIUTh CHUTYallMIO C IMpernojaBaTelieM

JIUCIIUILINHEL.

1. DoH/1 OLICHOYHBIX CPEICTB
@DOH/| OLIEHOUHBIX CPEJCTB BKIIOYAET pa3zelibl:
7.1. MeTozibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yJIbTaTOB 00y4YeHUs
7.2 lllkana ¥ KpuTEpUU OLICHUBAHUSI PE3YJIBTATOB 00YUECHUS

7.3. O1ieHOYHBIE CpeaICTBa
7.3.1. Texyiuii KOHTPOJIb
7.3.2. IlpomexxyTouHas aTTecTanus

B npouecce 00yueHus B TeUEHUE CEMECTPA MCIIOIb3YIOTCS OLIEHOYHBIE CPEACTBA TEKYILErO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHBIX arTecTanuid. [IpuMeHsoTCs clieqyore OleHOYHbIE

CpE/ICTBa: TECT, 3alIUTa JJA0OPATOPHBIX padOT, SK3aMEH.

OO0yuenue no gucuuIuIMHEe «CXEMOTEXHUKA 3JIEKTPOHHBIX CUCTEM yIPABICHUS» HAPaBICHO

Ha (bOpMHpOBaHHe y 06yqa}omnxc51 CJICAYIOIUX KOMIICTCHITUM:

7.1

MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJbTATOB 00y4eHHs

Koa v HauMeHoBaHHe KOMITETEHIIM I

NuaukaTopsl 10CTHKEHUS
KOMIIeTEHIIHH

OIIK-1

CriocobeH npuMeHsITh
€CTECTBEHHOHAYYHBIC M OOICHHKCHEPHBIC
3HAHMS, METOBI MATEMAaTHYECKOTO aHAJIM3a U
MOJIENIMPOBaHHUS B ITpodeccnoHaIbHON
JEATeLHOCTH

HMOIIK-1.1. 3naer 001acTH U OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX U
00IIEeNH)KEHEPHBIX 3HAHHI, METOIBI
MaTEeMaTHYECKOr0 aHaJIn3a 1
MOJEIIUPOBAHUS, UCIIOJIb3yEMBIE B
npodecCHOHANBEHOM e TENbHOCTH

NOIIK-1.2. YmeeT nIpuMeHSThH
€CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUS, METOJBl MATEMATHYECKOTO aHATN3a
MOJICIIMPOBAHUS TP PEILICHUH
npodeCCHOHATBHBIX 3a1a4

NOIIK-1.3. Baageer yMEeHUSIMH TPUMEHSTh
€CTECTBEHHOHAYYHbIE U OOIEUH)KEHEPHBIE
3HaHMS, METOJIbl MATEMAaTUYECKOTO aHAIN3a U
MOJICIIMPOBAHUs IIPU PELICHUN
poeCCHOHAIIBHBIX 3a]1a4
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7.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUeHH

@®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4eT.

O0s13aTeIbHBIMHM YCJIOBUSIMHM TOATOTOBKHU CTYJA€HTa K NMPOMEKYTOYHOH aTTecTaluu
SBIISIETCS. BBIMOJIHEHHE U 3alllUTa CTYACHTOM JIabOpaTOPHBIX paboT, MPeayCMOTPEHHBIX paboueii
[IPOrpaMMoOil U MPOXOKIAEHUE BCEX MPOMEKYTOUHBIX TECTOB HE HMKE, yeM Ha 70% IpaBUIIBHBIX
0TBeTOB. IIpoMeKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCA KaK B AyJUTOPUUA YHUBEPCUTETA 10
KOHTPOJIEM IperoiaBaTelis, TaK U IUCTAHIIMOHHOM (opmare Ha YCMOTpPEHHUE IIPEToaBaTers.

HIxaJia oneHUBaAHUA Onucanue

BrinonHeHs! Bce 00s3aTeNbHBIE YCIOBUS TIOJTOTOBKU CTYEHTa K
MIPOMEKYTOUHOI aTTecTallu, MpelyCMOTPEHHbIE TPOTrpaMMOi

3 TUCHUIIMHEL. O0yYaronuiics: 1eMOHCTPUPYET YACTHUHOE COOTBETCTBUE
AHLEHO clenyromux 3HaHui: OCHOBHBIX METOJIOB M CIIOCOOOB, HO IOy CKAIOTCS
HE3HAYUTEIIbHBIE OIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPU aHATTUTUYECKUX

OIeparusix.

He BEITIOJIHEHEI 0053aTEIIBHEIC YCJI0BUSA NOATOTOBKH CTYACHTA K
HpOMe)I(YTOQHOﬁ arrecraluu, NpeayCMOTpCHHbBIC nporpaMMoﬁ
JaucuuIIuHel. Mnu CTYACHT JEMOHCTPUPYCET HEIIOJIHOC COOTBETCTBUC
H 3HaHPII>i, YMeHHﬁ, HAaBBbIKOB IIPUBCACHHLIX B Ta6m/1ue HOKaSaTCHCﬁ,

© SATTCEHO JAOITYCKArOTCs 3HAYUTCIIbHBIC OH_II/I6KI/I, MIPpOABJIACTCA OTCYTCTBUC 3HaHHI>i,
YMGHI/II\/JI, HAaBBIKOB I10 psAay HOK&?;&TCJICﬁ, CTYACHT UCHBITEIBACT

SHAYUTCJIBHBIC 3aTPYAHCHU IIPU OIICPUPOBAHNUU 3HAHHUAMU U YMCHUAMHA

IIpU UX NCPEHOCC HAa HOBLIC CUTYAIllUH.

7.3 OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb

Texymuii KOHTPOJTb BBITIOTHSAETCS ¢ TPUMEHEHHEM baHka TeCTOBBIX BOIIPOCOB (YACTHYHO).
[TpuMepsl TECTOB MPEACTABIECHBI HUXKE.

J171s MOATOTOBKM K TeCTUPOBaHUIO B pazzene 3.7.1.1 mpuBenéH nepedyeHb KOHTPOIbHBIX
BONPOCOB. Pe3ybTaThl TEKYILEro KOHTPOJIS YCIEIIHO 3aCUUTHIBAIOTCS, €CIIN MPU TECTUPOBAHUU
HaOpaHo He MeHee 75 6amnoB u3 100 BO3MOKHBIX.

Bbank TecToBBIX BOMpoCcoB coaepKUT 150 BOIpocoB ¢ HAOOPOM OTBETOB.

Paznen 4 Ilinazma u niia3MeHHbIE SIBJICHUS, IEPBUYHbIEC TOHSTHSA.
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1. Yrto Takoe mpoiecc HOHU3ALMNU? MC

Bann no ymonuanuio:| 1

CnyuaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LWTpad 3a kaxayro HenpaBunbHY nNonbITKy:(33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

— 3TO0 mporiecc aedopMauu
DIICKTPOHHON 000JIOYKH aToMa BO
A BHCIITHEM 3JICKTPHUYCCKOM I10JIC, B 0
pe3yJibTaTe KOTOPOro aToM
CTaHOBUTCSI MOJISIPHBIM;

— 9TO TpoIlecC pacnaaa
B. MHOTOATOMHOM MOJICKYJIBI Ha 0
ATOMBI

— 9TO IPOLIECC MHTEHCUBHOTO
HarpeBa rasa, yBeIMUMBaIOIIUN
KUHETUYECKYIO SHEPTUIO MOJIEKYJTT
rasa;

— 3TO IIPOLIECC ITOTEPH AaTOMOM 1-ro
D. MJIM HCCKOJIBKUX 3JICKTPOHOB CBOCHU 100
000JIOUKH.

O6LWui OT3bIB K BONpPOCY:

[lns no60oro npaBUNbLHOroO oTBeTa: Bamur oTBeT BEpHBIi.

[na no6oro HenpaBuUNbHOro oreeTa: Banrt orser HeraBHHBHBIﬁ.

Mopckaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB (Moackaska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBeThbI

(Mopckaska 1): Her

Terun:

loseosisem ebibupampe 0OUH UMU HECKOJIbKO NpasusibHbIX 0meemos u3 3adaHHo20
criucka. (MC/MA)
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B yéwm 3akirouaeTcss OCHOBHOE OTIIMYHE I11a3MbI OT OOBIYHOIO ra3a?

MC

Bann no ymonuaHuio:

1

Cny4yaHbIN NOPSAAO0K OTBETOB

Ha

HymepoBaTb BapnaHTbl OTBETOB?

a

LWTpadch 3a kKaxxayro HeNpaBUIIbHY NOMNbLITKY:

33.3

ID-HOMep:

# OTBeTbI OT3bIB

OueHka

— TUTa3Ma UMeeT OOJIBIITYIO
[JIOTHOCTh, YeM OOBIYHBIN I'a3, TaK
Kak pa3HOMMEHHO-3apsKEHHbIC
YACTHULIbI IPUTSATUBAKOTCS APYT K
IIPYTY B CHIIY KYJIOHOBCKOTO
B3aNMOJICHCTBH,

— TJIa3Ma UMEET MEHBIIYIO
[JIOTHOCTh, YeM OOBIYHEBIN T'a3, TAK
Kak OJJHOMMEHHO-3aPSKEHHbBIC
YaCTHUIIbl OTTAIKUBAIOTCS APYT OT
Ipyra B CUJIy KYJIOHOBCKOT'O
B3aUMOJCHCTBUS;

— IJ1a3Ma UMeEeT OOJIbLIYIO BSI3KOCTh
B OTJIMYHME OT OOBLIYHOIO rasa, TaKk
KaK pa3HOMMEHHO-3apsKEHHBIE
JACTHUIIbI PUTATUBAIOTCS IPYT K
NPYTy B CHITy KYJIOHOBCKOTO
B3aUMO/ICICTBHUS;

— I1a3Ma o0sajgaeT OoJIbIIei
BIICKTPOTPOBOIHOCTHIO B OTIIMYHE OT
OOBIYHOIO ra3a, TaKk Kak
Pa3HOUMEHHO-3aPSKCHHBIC YaCTHIIBI
00J1a71a10T CIIOCOOHOCTHIO
MepeMenaTbcsi BO BHEITHEM
PIICKTPUIECCKOM TIOJIC B
[IPOTHBOIOJIOKHBIX HAIIPABICHUIX

100

O6LWui OT3bIB K BONpPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBIN.

[lns no6oro HenpaBUNbHOro oTBETA: Bamr oTBeT HenmpaBUIIbHBIM.

Mopckaska 1:

Moka3aTb KONM4yecTBoO npaBUNbHbIX

oTBeTOB (Moackaska 1): Het

YAanuTb HeKOPpPeKTHbIe OTBEThI

(Mopckaska 1): Het

Teru:
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B uém 3akmodaeTcs OCHOBHOE OTIIMYME IIa3Mbl OT OOBIYHOTO ra3a’? MC
Bann no ymonuanuio:| 1
CnyvanHbIM nopsaok oTeeTos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LTpadcp 3a kaxayro HenpaBUIbHYIO NonbITKy:| 33.3
ID-HOMep:
# | OTBeThl | OT3biB OueHka
loseonssem ebibupampe 0OUH UIU HECKOJIbKO NpasusibHbIX 0meemos U3 3ad0aHHo20
criucka. (MC/MA)
Pa3nesn S OcHOBHBIE CBOMCTBA M XapPaKTEePUCTUKHU IJIA3MbI
[lon neiicTBuEM KakuxX (pakTOpOB BO3HUKAET CAMOCTOSTENbHBINA pa3psi B c
o M
razopa3psaAHon TpyOke?
Bann no ymonuanuio:| 1
CnyvaiHbIi nopsigok oreeTos|/[la
HymepoBaTb BapuaHTbl OTBeTOB?|a
LWTpadp 3a kaxayro HenpaBunbHy nonbITKy:(33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
— IpU OOJTYUYCHHUH Pa3psIHON TpyOKH
A. [PEHTI€HOBCKUM U3IIYYECHUEM,; 0
— IIPU [PEBBIIIEHUN TPUIIOKEHHOTO
K pa3psiHOi TpyOKe HApsKEHUS
B. BBILIE HEKOTOPOTO MOPOTOBOTO 100
BHAYCHUS
— Mpy O0TYUYEHHUH pa3psiAHON TpyOKH
C. MH(MpaKpPaCHBIM H3ITYUCHHEM; 0
— IIPU HarpeBe OHOTO U3
D. PIIEKTPOLOB; 0
E. 0
OO OT3bIB K BOMPOCY:
[1ns no6oro npaBuLHOro oTBeTa: Bam orBeT BepHBIN.
[nsa no6oro HenpaBuNbHOro oTBeTa: Bam orBeT HenpaBUIIbHBIN.
Moackaska 1:

lMo3eonsiem ebibupamb 0OUH USU HECKOJIbKO rpasusibHbIX 0meemos u3 3a0aHHO20

crucka. (MC/MA)
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9(1)(1)CKTI/IBHO€ CCUCHUC BSaHMOIIGﬁCTBHH 3aPsKCHHBIX 9YaCTHIL 3TO!:

MC

Bann no YMOJT4YaHUIO:

1

Cny4aiHbIN NOPSANOK OTBETOB

Ia

HymepoBaTb BapnaHTbl OTBETOB?

a

LTpad 3a kaxkayr HenpaBUIIbHYIO NOMNbITKY:

33.3

ID-HOMep:

# OTBeTbI OT3bIB

OueHka

— 3 dexTuBHOE ceueHMe
BSaHMOHeﬁCTBHﬂ qacTul — 3TO

A PACCTOSIHUE MEX/Ty YaCTHIIAMHU
YY4ACTBYIOLIMMH BO B3aMMOICHCTBUU
B MOMEHT B3aMMO/ICHCTBHS;,

— 3 PeKTUBHOE CCUCHHE
BBaI/IMO[lef/'ICTBI/Iﬂ qacTul — 3TO
[I0MIA/1b CEYCHUS YaCTHII,
YY4aCTBYIOLIMX BO B3aUMOJICHCTBUU;

— 3¢ (HEeKTUBHOE CEUCHHE
B3aMMO/ICHCTBUS YaCTHUIL ATO —

C. K03 pULIEHT TPONOPIIMOHATIEHOCTH
MEK/Ty TUIOTHOCTBIO TTOTOKA YaCTHUI]
1 4aCTOTOW UX COyHapeHUI

100

— 2(QdeKTUBHOE CEUCHUE
B3aUMOJICHCTBHS YaCTULl — 3TO
CyMMapHbIi JUaMETpP YacCTHll,
Y4aCTBYIOIIMX BO B3aUMOJACHCTBUU

06K OT3bIB K BONpPOCY:

[lns no60oro npaBUNbLHOro oTBeTa: Bamur oTBeT BEpHBIi.

[na nio6oro HenpaBuUNLHOro oTBeTa: Bam orBeT HenpaBUIIbHBIN.

Mopackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

oTBeTOB (Moackaska 1): Het

Yaanutb HEKOpPpPEeKTHblIe OTBeThbl

(Moackaska 1): Het

Terun:

lNoseosnissem ebibupame 0OUH USU HECKOJIbKO MpasusibHbIX 0mMmeemos u3 3adaHHO20
criucka. (MC/MA)
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Hannuaue Maaromero y4acTtoxk BOHBTaMHepHOﬁ XapaKTCPUCTUKHU BHGKTqueCKOﬁ

ITyTH (C pOCTOM TOKa, HANpsKEHHE YMEHBIIIAETCs ), 00bIACHAETCS MC

Bann no ymonuanuio:| 1

CnyuaiHbIi nopsigok oreeToB|/la

HymepoBaTb BapuaHTbl OTBETOB?|a

LTpadcp 3a kaxayro HenpaBUnbHYIO NonbITKy:| 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka
— paclIMpEeHUEM KaHalla paspsaa co

A BpEMEHEM 0
— UHTEHCUBHBIM HAarpeBOM KaToJa U

B. YBEJIMUEHUEM TEPMOIEKTPOHHOU 100
YMUCCHUH
— BJIWSHUEM U3J1yYEHU IJ1a3Mbl HA

c. €€ IIEKTPONPOBOAHOCTD 0
— HArpEBOM IL1a3Mbl OT UCTOYHUKA 0

D

MU TaHUA

O6LWmMi OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIILHOrO OTBETA: Barmr oTBeT BepHBIi.

[na no6oro HenpaBuUNbHOro oreBeTa: Bamnrt orser HeraBHHBHBIﬁ.

Mopckaska 1:

MokasaTb KONMMYEeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

YaanuTb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

Tern:

HeT

HeT

lossonsiem ebibupames 0OUH UU HECKOJIBLKO pasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)

7.3.2. IIpoMe:kyTOYHASI aTTeCTALUSA

[TpomesxyTouHas arTectanus B 7 cemecTpe B hopme dK3aMeHa

3a4€T U 3K3aMeH MPOBOJIATCS 10 OMiIeTaM, OTBETHI TPEIOCTABIAIOTCS TUCBMEHHO C
MOCJIETYIOIUM YCTHBIM co0ecetoBanreM. buiieTsl popMHPYIOTCS M3 BOITPOCOB MPECTABICHHOTO
HIDKE TIepeyHsl.

PersiamMeHT npoBeaeHust IK3aMeHa:

1. B Ouner Bxirouaercs (4) Bompoca U3 pasHbIX pa3/eioB AUCIHUIUIMHBL U (OIHO, 1Ba)
MPAKTUYECKUX 3aTaHHs

2. [Tepeuens BonpocoB coaepkuUT 114 BOMpPOCOB MO M3yUEeHHBIM Ha JICKITHOHHBIX U
NPAaKTUYECKUX 3aHATUAX B 000MX ceMecTpax Temam (Ipujaraercs).

3. Bpewms Ha MOATOTOBKY MHCHMEHHBIX OTBETOB - 110 40 MUH, YCTHOE coOeceIoBaHue - 10
10 MunYyT.

4. IlpoBeneHue aTTecTalluy (3K3aMeHa) C UCIOJIb30BAHUEM CPEJICTB AIEKTPOHHOTO 00y4eHHUS
U JMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BBIOIHAETCS B COOTBETCTBHH C YTBEPKAEHHBIM
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B yHUBepcurete "[lopsiikoM poBeeHUsl IPOMEXYTOUHOM aTTeCTalluy C UCIOJIb30BAaHUEM CPEICTB
3JIEKTPOHHOr0 00YUYEHMsI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTHiT"

Bonpocsl 1151 3k3amena (7 ceMmecTp)

Oo6mue Bonpocni:
Knaccudukanuonnast cxema Meto10B DPIXMO u metoasr KII3.
Onpenenenne KIID, Buasl KI19, ocHOoBHBIE cocTaBHBIC YacTh UCTOUYHHKOB KII3.
Bosneticteue KIID na matepuan, odbnactu npumeHeHus texHoaoruii KI19.
MouiHOCTh MOTOKA U YIeTbHBIN MOTOK - onpeaeneHue, [11IM.
[TnotHocTh noToka yactuil. opmyJia CBA3U IUIOTHOCTH YaCTUIl U CKOPOCTH IMOTOKA C €ro
IJIOTHOCTBIO.
dopmyna HOpMaIBHOTO pacnpenencaus. KoadhuimueHt cocperoTo4eHHOCTH HOPMAIBHOTO
pacupeneneHus.
7. ®opmyna cBsizu MontHocTH uctouHuka u [11IM B eHTpe pacnpenencHusl.
8. Dddextusnblit quametp pacupenenenus [TITM.
9. [lons MOIIHOCTH, TIOMAIAIOMIAs B KPYT ¢ 3((HEKTHBHBIM JTHAMETPOM U CPETHUH ITOTOK.
10. [Tonsitue kputnyeckux 3HaueHuit [11IM u hopmMyIibl BEIYUCIIEHUS.
11. CpaBuurenbHblit 0030p MeTo10B KIID.
12. Kputudeckue mIoTHOCTH MOIIHOCTH JIJIsl IIOCTOSIHHO JICUCTBYIOIIETO HCTOUYHUKA,
ompeiesICHus, TOPSAIOK 3HAUCHUM.
13. Omnpenenenuie «reHEPUPYEMBIX TIOTOKOB» U «IIOTOKOB PACCESTHHSI.
14. O6wsacuenue nevicteus KI1D Ha marepuaribl.
15. [ToTok mu3nmyueHus, Kak NoTok ¢poToHOB. Kakyto s3Hepruro nepeHocsIT POTOHBI.

arONE

o

Bomnpocsl mo 2J10:
16. Onpenenenne >MEKTPOHHOTO JTyda, YCTPOUCTBO AIIEKTPOHHOMN ITYIIKH.
17. JIBukeHue 3JIEKTPOHOB B AJIEKTPOHHOM MyIIIKE.
18. OcHOBHBIE BU/IBI 3apSKEHHBIX YACTHI U UX XaPaKTEPUCTHKH.
19. OcHOBHBIE XapaKTEPUCTUKU IIEKTPUUECKUX U MArHUTHBIX MOJIEH U CLIOCOOBI UX OMUCAHMSL.
20. IBrkeHme 3apsKEHHBIX YaCTHII B OJJHOPOIHOM T0JIE, €IMHUIIBI H3MEPEHHS DHEPTUH YacTHII.
21. JIBrrkeHHe 3apsHKEHHBIX YacTUI B HEOJHOPOIHOM JIEKTPUYECKOM TOJIE.
22. [TpuHIUTIBI DJIEKTPOHHOMN OITHKH.
23. CXO/JCTBa U pa3Iuyus 3JEKTPOHHON ONTUKH U OOBIYHOI.
24. DNEeKTPOCTaTHUECKUE JTUH3BI.
25. IpuHIMNMaTbHBIE CXEMbI T€HEPATOPOB JEKTPOHHBIX TyYKOB
26. ITHTeHCHBHBIC DJIEKTPOHHBIE TOTOKU M UX XapaKTEPUCTHKH, TOHATHE TTEpPBEaHCa.
27. OCHOBHBIE CBOWCTBA U OCOOEHHOCTH KOHCTPYKIMH Imymku [Iupca.
28. JIBmkeHMe 3apsHKEHHBIX YacTUI] B OJHOPOJIHBIX MATHUTHBIX TTOJISX.
29. ®okycupyrolee J1eiicTBie HEOAHOPOAHOTO MArHUTHOTO TIOS.
30. KoHCTpyKIMHM MarHUTHBIX JIHH3.
31. SIBneHus TEPMORIIEKTPOHHOM 3MUCCHH U pabOTa BBIX0/1A DJIEKTPOHA.
32. 3axon Jlenrmiopa u popmyna [lemmana — CtroapTa.
33. Karonpl 21€KTPOHHBIX ITyTIIEK
34. OcHOBHBIE MTapaMETPhI HIEKTPOHHOTO JTyYa.
35. DHeprus U CKOPOCTh AMEKTPOHOB MPH BCTPEUE ¢ MUIIEHBIO
36. ['eomeTpuueckue mapameTpsl JIEKTPOHHOTO JIyya, HAMMEHBIINNA JUaMeTp JIyya.

DJIeMeHTBhI BAKYYMHOH TeXHUKH
37. OmpenenieHne U XapaKTepUCTHKA BaKyyMa.
38. Bakyym — onpezienieHHe, BBICOKHM, CPEHUNA U HU3KHH BaKyyM.



39.
40.
41.

42.
43.

44,

45.

46.
47.

48.
49.
50.
51.
52.
53.

54,
55.

56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
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BakyyM, kak TexHonoruueckas cpena. I[lpuMenenne Bakyyma B HayKe U TEXHUKE.
OcHOBHBIE ONYIIEHUS IPU ONMCAHUU BaKyyMHbIX siBIeHUN. OCHOBHBIE ra30BbI€ 3aKOHBI.
Pacripenenenuie Moziekys rasa o CKOpOCTsIM, BEpPOSITHAs, CPEHSSA U CPEIHEKBAIpATUYHAS
CKOPOCTH MOJIEKYJI.

CooTHoIIEHHE MEXy INIOTHOCTBIO CKOPOCTBIO U YaCTOTOM CTOJIKHOBEHUM MOJIEKYI.
[TonsiTve cedyeHus B3aUMOACHCTBUSI MOJIEKYJ ra3a. 3aBUCUMOCTb CEUEHHUs B3aUMOJICHCTBUS
OT TEMIIEPATYPHI.

[TonsiTve nauHBI CBOOOJHOTO Mpodera YacTull B ra3e, 4acTOTa B3aUMOJCHCTBUI YacTHUIl B
rase.

CreneHU pa3pspDKEHUS: BBICOKWH, CpeAHUN M HU3KUH BakyyM. D(PQPEKTHUBHBIA AuaMETP
BakyymHOro oonséma. Kpurepuii Kauyncena.

BbIBO/1 OCHOBHOTO YpaBHEHHS BAKyyMHOM TEXHUKHU.

@opMyInbl B3aUMOCBSI3H MEXIY 3(PPEKTHBHON OBICTPOTON OTKauku, OBICTpOIEHCTBHEM
Hacoca ¥ MPOBOJIMMOCTBIO TPyOOIpOBOIA.

Cxema BaKkyyMHOH YCTaHOBKH, CTPYKTYypa U OIMCAHHUE.

Pexumbl TeueHus ra30B: BI3KOCTHBIN, MOJIEKYJISIPHBIN U BI3KOCTHO-MOJICKYJISIPHBIH.
SIBneHne HaTeKaHUs B BAKYYMHOM CUCTEME.

duznyecKue SIBICHUS B BAKYYME U UX BIHUSHUE HA BAKYYMHYIO CPELy.

®du3nka 1 XUMHUS SIBICHUHN aICOPOITUN 1 aOCOPOIIHH.

Coznanue BakyyMa: OOBEMHBIE M MOJICKYJISIPHbIE MEXaHMYECKHE HAaCOChI, MPHUHIIMIIBI
JNEUCTBUS, TUAITa30HEI TaBICHUM.

[TapocTpyitHas oTkauka, 3KeKTOpHbIE U 1U(()y3MOHHBIE HACOCHI.

Jlnana3oHbl AaBIE€HUH IS pa3JIMYHBIX TUIIOB BAKyyMHBIX HaCOCOB.

ILnazma
OcHoBHbIE BUBI 3apSHKCHHBIX YaCTHIL U UX XapaKTEPUCTHKHU.
Ornpezenienust mia3Mbl, JIEKTPO-HEUTPATBLHOCTD II1a3Mbl, paaunyc Jlebdas.
JIeHrMropoBCKas yacToTa Koje0aHui MPOCTPaHCTBEHHOT'O 3apsi/a B IIa3Me.
CrerneHp MOHU3ALMH II7Ia3MBbl, TPOLECCHl MOHU3AIMHN U PEKOMOWHAIIUY.
Cpenssist 2HepTUs TEIUIOBOTO IBUKEHUS DJIEKTPOHOB U MOHOB B IIA3M€, €IMHULIBI
WU3MEPEHHMS] SJHEPTUH YACTHUII B IUIa3MeE.
ITonsATHE N30TEPMUYECKON U HE U30TEPMHUYECKOM IIa3MBI.
[Tonsitue 3¢ peKTUBHOTO CEUEeHUs B3aUMOJICHCTBHS YAaCTHI] U €r0 CBA3b C YaCTOTOM
coyaapeHuit 1 IIIMHON cBOOOAHOTO Ipobera.
Buasl B3auMoaeCcTBUS YacTUI] B IUIa3Me. YIIPYToe pacCessHUE dJIEKTPOHOB aTOMAaMHU U
MOJIEKYJIaMH.
3aKOHBI COXpaHEHUs SHEPTUU U UMITYJIbCa JUIsl YIIPYTUX U HE YIIPYTUX B3aUMOJEHCTBUIM
4acTHUL B IUIa3Me.
VYrpyrue B3auMoAeCTBUS YacTHUL] B Iu1azMe. [IpunensHsblid mapaMerp, yroi pasiéra 4acTull,
KYJIOHOBCKHUH Jorapugm.
VYrpyroe CTOJIKHOBEHHUE 3JIEKTPOHA C ATOMOM.
VYIpyroe CTOJKHOBEHUE HOHA C aTOMOM.
CTOJNIKHOBEHHE NOHOB C HEUTpaAIbHBIMU YacTULIaMU. Pe30HaHCHas nepe3apsiika HOHOB.
Heynpyrue cTOIKHOBEHHS 3JIEKTPOHOB C aTOMAMH M MOJIEKYJIaMU. Y 1apbl IEPBOTO U
BTOpOro poja. Bo30yxaeHne MoJIeKyIspHBIX KoJeOaHHH.
Bunpl u3nydenus miasmMel U UX XapaKTePUCTHKU.
[ToaBMKHOCTD HJIEKTPOHOB U HOHOB B CJ1a00 MOHU3UPOBAHHOH IJ1a3Me.
DIIEKTPONPOBOIHOCTH IUIa3Mbl. 3aBUCHUMOCTD 3JIEKTPONPOBOJHOCTH IIJIA3MBbI OT
TEMIEPATYPHI.
Bo3MmoskHBIE BUJIBI B3aUMOJEHCTBHSI YAaCTHUL B IIJIa3Me.
VYcnoBus neperpesa 3J1€KTPOHOB B IUTa3Me.
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75. Mlonn3anus aTOMOB 2JIEKTPOHHBIM yaapoM. CtyneHyaras nonusanus. OnHOKpaTHas u
MHOTOKpaTHAas HOHHU3AIU AaTOMOB.

76. OcOOEHHOCTH B3aUMOJICHCTBHS HOHOB C aTOMaMH.

77. BzaumoeiictBue (OTOHOB C aTOMaMH.

78. OCHOBHBIC BH/IbI YJICKTPOH-UOHHON U MOH- MOHHON PEKOMOWHAITHH.

79. [peiidoBoe nBrrkeHne 3apsHKEHHBIX YacTHUIl B ra3e U mia3Me. [loHaTue noBuxHOCTH
3apsKEHHBIX YaCTHI] B IJIa3Me.

80. IIpoBoIMMOCTD HOHM3UPOBAHHOTO ra3a B CiIydasiX ci1a0o0il U CUIbHONW MOHU3AIIHH.
JIxoyneBo Temo B masMme.

81. DnexTpuueckuii mpooOoH B razax. Y CIOBUS BO3SHUKHOBEHHS TJICIOIIETO pa3psiaa. 3aKoH
[Tamena.

82. BAX snekrpuueckoro paspsaa. TEMHBIN TayHCEHTOBCKHMA pa3psil.

83. OnpeneneHue CTPyKTypa U XapaKTEPUCTUKHU TIICIOIEro paspsiaa. HopmanbHbli 1
AQHOMAJIbHBIN TJICIOIINE PA3PAIBL.

84. IIpumeHeHHe TICIOMIETO pa3psiaa B TEXHOJIOTHH.

85. Onpexnenenue u XapaKTEpUCTHUKU AYTOBOTO pa3psia, YCIOBUsA ero cyiecTBoBanus. BAX
JyTOBOTO pa3psija.

86. Buabl gyroBoro paspsna.

87. IlpusneKkTpoJHbIE SIBICHHS B yTOBOM pa3pse.

88. IlonsTue MoJa0KUTENBHOTO cToN0a. Pactipenenenue TemmnepaTypsl, U3Ty4eHHUS U ITIOTHOCTH
AJIEKTPOHOB 110 paauycy croyida. Kananosas Mozenb JyroBoro paspsijia.

89. bananc sHepruu B TOKONPOBOAAIIEM KaHae. TemmepaTypa mia3Mebl.

90. CpaBHHTEIBHBIE XapaKTEPUCTHKH TyTOBOTO M TICIOLIETO pa3psa.

91. BricokouactotHblii, CBY u ontuyeckuit pa3psisl.

92. NoHHO-TI71a3MEHHBIE METOBI PACTIBUICHUSI MATEPHUAJIOB.

93. Katognoe pacnbuienue. Cxema U XapaKTepPUCTUKH.

94. MaruerponHoe pacnbuieHre. Cxema. Buibl MaraeTpoHHOT0 pacnbuieHus. O0macTu
MIPUMEHEHHUS.

95. banaHc sHepruu mia3Mel B pa3psaax BEICOKOTO JaBieHUs. [11a3MOTpOHBI.

96. OcHOBHBIE CXeMBbI TTONyUEHUS TUIa3MEHHBIX MMOTOKOB. [Iporiecc renepannu miasmsl.
[1ma3MOTpOHBI.

97. BricOKOYACTOTHBIN HHAYKIIMOHHBIN pa3psa. CxeMa mia3MoTpoHa.

98. Bupl 1 cXxeMbl reHepaTopoOB HU3KOTEMIEPATYPHOH IJIa3MBl.

Bonpocsl Jlazepsi:
99. OcHOBHBIE CBOWCTBA JIA3€PHOT0 U3ITyUCHHMS.

100. OcHoBHas QyHKIUS Ja3epa.

101. OCHOBHOI KBaHTOBBIN 3aKOH U 4acTOTa U3JIy4YEHUSI.

102. [Tpunuun neiicTBus nasepa.

103. CpaBHEHUE CIIOHTAHHOTO U BBIHYK/IEHHOT'O U3JIy4YeHUH KBAaHTOBOM CUCTEMBI.
104. CocTosHMSI aTOMOB KBaHTOBOI CHCTEMBI, SIBJIEHUE MOTJIOIIEHUS CBETa aTOMaMH.
105. HacenéHHOCTE DHEPreTUYECKUX YPOBHEHU, ITIOHATUE HHBEPCHOM HACEIIEHHOCTH.
106. Tpéx M 4eTBIPEX YPOBHEBBIE CUCTEMBI JIA3EPHOM T€HEPALIUH.

107. Pe3onatopsr mazepos.

108. brok-cxema OKI'. OcHOBHBIE U BCIIOMOTaTEIbHBIE AIIEMEHTHI.

109. [TpuHIMIIBI KTaccUDUKAIIIY JTa3€POB.

110. Tumnsl na3epos.

111. OCHOBHBIE TAPAMETPHI JIA3EPHOTO U3ITYUYEHUSI.

112. JIMMHBI BOJH Ta30BBIX J1a3€pOB.

113. [Tpunumn neiictBus u ycrpoiictBo razoBbix CO2- 1a3epos.

114. Paboumne Tena v JUIMHBI BOJH TBEPAOTEIBHBIX Ja3€pPOB.
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TemaTuyeckuii nJIaH
Du3nvYecKrue 0CHOBbI KOHUEHTPUPOBAHHBIX MMOTOKOB YHEPIrUM

no HanpasJjenno noaroroBku 15.03.01 «MammHocTpoeHHE»
Ipoduias moATrOTOBKHU

IIpunoxenne 1

<

? Buabi yueOHoli padoTsl, Buabi DopMbI

g S BKJIIOYAsl CAMOCTOSITEJIbHYI0 CaMoCTOSITeIbHOM aTrecTauuu
Paznen/Tema S E paboTy CTYyJIEHTOB U padoThI CTY/IEHTOB
8 5 TPYAOEMKOCTH B Yacax
5
=
J I[I/C | JIab6.pa6 | CPC | KCP | K.P. | KII. | PI'P | Pedp. p

Pazpen 1 OcHOBHBIE TOHATHA H
onpeneseHUus1 Kypca 7 1 10
Tema 1.1 OcHOBHBIE IPUHIUIBI OOPAOOTKH
MaTepUajoB c MTOMOLUIbIO
KOHLEHTPUPOBAHHBIX  IOTOKOB  DHEPIHH
(KIID). Bumsl u xapaktepuctuku KIID, 0,5
NpPUMEHSIEMblE B TEXHOJOTHH O0pabOTKH
MaTepuasoB. [TocranoBka 3a/a4un
rerepanuu KIIO.
Tema 1.2 Buael ©  XapakTepHUCTHKH
3apspKeHHBIX yacTull. O030p IpUMEHEHUI
JNIEKTPOHHBIX M HOHHBIX IIOTOKOB B 05

TexHOJIOTMU. OCHOBHBIE XapaKTEPUCTUKU U
CrOCOOBI  OMHCAHUS  DICKTPUYCCKUX U
MAarHUTHBIX ITOJIEH
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Pasnen 2 ®u3nyecKHe OCHOBDI resepanmun
KOHIHCHTPUPOBAHHBIX JJIEKTPOHHBIX H
HMOHHBIX ITOTOKOB

Tema 2.1  OcoOEHHOCTH  TEIIOBOTO
BozaeiictBus  KIID wHa wMarepuanel B
YCIIOBUSAX  PA3JIUYHBIX TEXHOJIOTMYECKUX
nporeccoB 00padotku KIID.

0,5

Tema 2.2 DnexkrpoHHONyYeBas 00pabOTKa
(DJIO).  Ompenenennie,  BO3MOXKHOCTH,
HCTOPUS CO3/1aHus, YCTPOMCTBO
ANEKTPOHHON MYIIKH.

0,5

Tema 2.3 TlodmydeHne  WHTEHCHUBHBIX
AIIEKTPOHHBIX IIOTOKOB. Omuccuns
HIIEKTPOHOB U3 METAJIIIOB

0,5

14

Tema 2.4 JIprkeHHE 3apsDKCHHBIX YacTHUIl B
OJIHOPOJIHBIX n HE OJTHOPOJIHBIX
AMEKTPUYECKUX WM  MATrHUTHBIX  TIOJISIX.
OCHOBBI 3JIEKTPOHHOM W HMOHHON ONTHKHU.
[IpuHuMnIUanbHBIE  CXEMBI  T€HEpPaTOpOB
AJIEKTPOHHBIX MYYKOB.

0,5

Tema 2.5  DkcrnepuMeHTalbHBIE U
TEOPETHUECKHE UCCIIEI0BaHUS
AJIEKTPOHHBIX TOTOKOB.

0,5

Paspen 3 BakyymHble  cHCTEMBI
JIEKTPOHHOJY4Y€BbIX YCTAHOBOK

Tema 3.1 OcHOBHBIE MOHATUS BaKyyMa.
Tunossie BaKyyMHbIE CHUCTEMBI.
IIpuMeHeHne  BakyyMHOM  cpefsl B
TEXHOJIOTUH.

0,5

Tema 3.2. BakyyMmHbIe CHUCTEMBI
AIIEKTPOHHOJIYYEBBIX YCTAaHOBOK

0,5
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Tema 3.3 Ousnueckue sIBICHUS B BAKYyMe

0,5

Tema 3.4 CriocoObl OTKaukKd W U3MEPEHUS
BaKkyyMa. BakyyMHbIe HACOCHI.

0,5

Pazgen 4 IlnmazsMa W 1mJIa3sMeHHBIE
sIBJICHH S, IEPBUYHbIE IOHSTHSA.

Tema 4.1 dusnyeckue sBJIECHUS B Ta3ax.
®dusnKa SIEKTPUUYECKOrO pas3psia B rasax,
ompe/ielICHUE TUIa3Mbl, KBa3HHEHTPAIbHOCTh
IUIa3Mbl, KOJ€0aHHUA B IIJIa3MeE.

0,5

Tema 4.2 Kiaccupuxanus paspsaHbIx
IPOLIECCOB

0,5

Pasnen 5 OcHoBHBIE CBOHCTBA H
XapPaKTePUCTUKHU IJIa3Mbl

Tema 5.1 B3zamMmopgeicTBue 4YacTHI[ B
J1a3M€, OCHOBHBIE XapaKTEPUCTUKHU: JITUHA
cBoOogHOrOo mpobera, cpeaHee Bpems
MEXKAY COYIapEeHUAMH, qacToTa
CTOJIKHOBCHHH YacTHIl, ceueHHue
B3aMMOJICHCTBHUA, BUJIBI
B3aMMOJICHCTBUH.

0,5

Tewma 5.2 N3ny4yeHue miasmel,
HaIIpaBJIEHHOE JIBM)KCHHE 3apsKEHHBIX
YaCTHUII B Ta3e U IJIa3Me, Ia3Ma B
MarHuTHOM II0JI€.

0,5

Tema 5.3 DnexTpudeckuit npoOoii, BUIBI
NNEKTPUYECKUX Pa3psI0B, TICIOLIUI
pasps.

0,5

Tema 5.4 VckpoBoii pa3psi B raze v B
YKUJIKOM Cpejie, CBOMCTBA U BUIbI JYTOBOTO
paspsina

0,5

10
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Pa3gen 6 Ili1asMeHHBbIE TEXHOJIOTHU

2,5

Tema 6.1 ®usuyeckne OCHOBBI HOHHO-
IJJa3MEHHOTO  PAacHbUICHUS MaTepHasoB,
Pa3HOBUJIHOCTH HOHHO-IIJIa3MEHHOTO
pacmbUICHHs: KaTOJAHOE, MAarHeTpOHHOE,
BBICOKOYACTOTHOE.

10

Tema 6.2 I'eHepaTopsl IUIOTHOM
HU3KOTEMIIePaTyPHOU IIa3Mbl —
IUTa3MOTPOHBI, PA3HOBUIHOCTH
IUIa3MOTPOHOB, TEXHOJIOTHYECKHE
PUMEHECHHUSI.

Tema 6.3 MckpoBoii pa3psii B TEXHOJIOTUH
00paboTku MarepuaioB — 990, cxema
reHepaluy, BO3HUKHOBCHUE pa3psa,
napameTphl pa3psizia, JIEKTPOIHbIC
MPOIIECCHI, IPOIIECCHI B AMAICKTPUICCKOM
cpere.

0,5

10

Pa3gen 7 dusuka u ycTpoicTBO J1a3epoB,
CBOIICTBA JIA3ePHOI0 U3J1y4YeHHA

Tema 7.1 Hctopusi m3o0peTeHus Ia3epos,
OCHOBHBIE (PU3UYECKUE SBJICHHUSI, JICKAIINEC B
OCHOBE JIa36pHOU I'eHEpALUH.

0,5

Tema 7.2 ®u3nka 371€KTPOMArHUTHBIX BOJIH,
JHEPrusl 3JEKTPOMAarHUTHON BOHBI, IOTOK
U3NTy4yeHus, SBJICHUS  JUPpaKIuu U
UHTepPEPEeHIIMH,  CBOMCTBA  JIa3epHOTO
U3JTyYEHUSI.

0,5

10

Tema 7.3 ATOMHBIC CHUCTEMbI W aTOMHBIC
COCTOsIHWA, KBAHTOBBIC IIOCTYJIAThI Bopa,
IOrJIOCHUC (I)OTOHOB BCIICCTBOM,
CIIOHTAaHHOC n CTUMYJIUPOBAHHOC
H3JTYUYCHUC, CIICKTPhI JJIOMHMHCCIHCHIIMH

0,5

10
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aTOMOB aKTHBHOM CpcAabl J1a3€POB, CUCTCMBI
HaKa4dyKH.

Tema 7.4 Pe3onaropsl Ja3epoB, YCJIOBHUE
JIa3€pHOM  TeHepaluu, YCTOWYMBBIE U
HEYCTOMYMBBIE  PE30HATOPBI,  CIIEKTPHI
mnyuenuss OKI, w™oasl pe3oHATOpOB,
pPEKUMBI T€HEPAITUU U3TyUCHHUS.

0,5

10

Pasznen 8 Kinaccudukanusi j1a3epoB U UX
NPUMEHEHHUs B TEXHOJIOTH

Tewma 8.1 ITpunHIUIIBI KIaccUpUKAITTN
Ja3epoB, 0030 KJIACCOB JIA3EPOB 1O TUITY
aKTUBHOM CpeJibl, 110 TUITY Pe30HATOPOB, IO
pEXUMY pabOTHI.

0,5

10

Tema 8.2 dusznueckre OCHOBBI BO3JICHCTBUS
nazepHoro uznyuenus (JIN) na marepuansl,
oTpaxkeHue u noroienne JIN, Busiaue
CBOMCTB 00pabaThiBa€MOro MaTepuaia Ha
XapaKTePUCTHKH MOTJIOMICHUS U
OTpa’KEeHUS.

0,5

10

Tema 8.3 O0630p na3zepHBIX TEXHOJOTHUH,
BUJIbI TIOBEPXHOCTHOH Jla3epHON 00paboTKH
(JIO), pusmueckre 0cOGEHHOCTH pa3MEepHO
JIO, na3epHOil CBapku U JIa3€pHOIO
YOPOYHEHHUS.

0,5

20

Hroro 3a 7 cemectp

14

124

Hroro 3a kypc

14

124




