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1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. Hean nucuyMnjiMHbI:

— W3YYEHHE IPOLIECCOB B3aNMMOJECHUCTBUS IIOTOKOB YaCTHUIl U IUIA3MBI C KOHJCH-
CUPOBAHHBIMU CPEAAMH, UCIOJb3YEMBIX B JIYUEBBIX U IJIA3MEHHBIX TEXHOJIOTHSIX MPU
IIPOU3BOJICTBE U3JIECIINN dJIEKTPOHHON TEXHUKH;

— OBJIAQJICHUE METOJAMHU pacyeTa W MPOEKTHUPOBAHUSA TEXHOJOTHMUECKUX JIyde-
BBIX U IIJIA3MEHHBIX MOJYJIEH;

— MOJY4YEHHUE TIEPBUYHBIX HABBIKOB pa0OThI Ha JIyYEBBIX U IUIa3MEHHBIX TEXHO-
JIOTUYECKUX YCTAHOBKAX.

1.2. 3agaum ocBOeHMS IUCHUIIMHBI. O3HAKOMUTH CTYJEHTOB C IIPOLIECCAMHU,
KOTOPBIE JIEKAT B OCHOBE METOJIOB CYXOT'O TPABJICHUSI, C MOJIU(DUKAIIUSIMU YCTAHOBOK
1 pabOYrMHU ra3aMu.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Hucuunnuna b1.B.15. «OcHOBBI Ty4eBbIX U MJIa3MEHHBIX TEXHOJOTUI» OTHO-
CUTCS K TUCUMIUTMHAM YacTh Oyoka bl yueOHoro mnana, popMupyemoil yuacTHUKa-
MU 00pa30BaTEIIbHBIX OTHOIICHUH.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA
O AMCIUITVIMHE

IIpouecc n3yyeHust TUCUUIUIMHBI « OCHOBBI JIyY€BBIX U IUIA3MEHHBIX TEXHOJIO-
T'Hil» HarpaBiieH Ha GOPMUPOBAHUE CIEIYIONUX KOMIETEHITUNA:

IIK-2: ctocoOGHOCTh apryMEeHTHPOBAHHO BHIOMPATH U PEAIM30BLIBATH Ha TPaK-
TUKE 3(PPEKTUBHYI0 METOJIMKY SKCIIEPUMEHTAIBLHOTO UCCIEIOBAaHUS MMAPaMETPOB U
XapaKTEPUCTHK MPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK 3JIEKTPOHUKU M HAHODJIEK-
TPOHMKH PA3TUYHOTO (DYHKIIMOHAJIBHOTO HA3HAYEHUS;

HK-7: cnocoOHOCTh MACHTUPHUIIMPOBATH HOBBIE 00JACTH HCCIEIOBaHUM, HO-
Bble MpoOJieMbl B cepe (U3NKHU, MPOEKTUPOBAHUS, TEXHOJIOTMH W3TOTOBJICHHS U
MPUMEHEHUSI MUKPOAJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB.

Komme- Pe3yabTarhl 00y4eHHsl, XapaKTEePHU3YIOLIHe

TeHILUA chopMHPOBAHHOCTH KOMIIETEHIIUH

[1K-2 3HATh (PU3UKO-XMMHUYECKUE POLIECCH COBPEMEHHBIX JIyUEeBBIX U TIa3-
MEHHBIX TEXHOJIOTHI U 000pYI0BaHuUS;

yMeThb BbIOMpATh ONTUMAJIbHBIA TEXHOJOTUYECKU MPoIiecC U 000py10-
BaHUE JUIsl €r0 peajin3alMy 10 33JIaHHbIM TpeOOBaHUSIM;

BJaJeTh HH(OpMalLMel 0 MpeAeTbHBIX BO3MOKHOCTSIX JIy4EeBBIX U
IIJIA3MEHHBIX TEXHOJOTHUM, IPUMEHAEMBIX IIPU IPOU3BOICTBE JJIEK-
TPOHHOW KOMITOHEHTHOM 0a3bl.

I1K-7 3HATh KOHCTPYKIIMH TEXHOJOTHYECKOro 000pyA0BaHUs U METOBI hop-




MUpoBaHUs QYHKIMOHATLHBIX c10eB MIC M KOHCTPYKTHUBHBIX 3JIEMEHTOB
MOTYTPOBOHUKOBBIX MPUOOPOB C MPUMEHEHHUEM JIYYEBBIX U TIa3MEH-
HbIX TEXHOJIOTHUH;

YMeTb I0JIb30BaThCS MPUCTIOCOOTIECHUSIMH U YCTPONUCTBAMU BaKyyMHOM
TEXHUKH, TPUCTIOCOOJICHUSIMU U YCTPOUCTBAMH HOHHO-TJIA3MEHHOM,
MOHHO-JTY4Y€BOM U JIA3€PHOU TEXHUKH;

BJIAJIETh HaBbIKAMH U3MEPEHUS M PaCY€Ta OCHOBHBIX TEXHOJIOTHUYECKHUX
MapaMeTPOB IJIA3MEHHBIX M JIYYEBBIX MpoleccoB u3rororyenus NC.

4. OFBEM JIMCLUTUIMHBI (MOYJIS)
O6H_[aﬂ TPYI[OCMKOCTB JAUCIIUITIINHBI «OCHOBBI J'Iy‘-IeBBIX " IIJIa3MCHHBIX TCX-
HOJIOTHID» COCTABIISIET 3 3aUETHBIE €IUHULIEL.

Pacnipenenenne Tpy10€MKOCTH JUCHMIUIMHEI ITO BUAAM 3aHATHI

OuHasi popma o0yueHMsI

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 6
AyauTOpHBbIE 3aHATHA (BCEro) 48 48
B Tom yucie:
Jlexkuu 16 16
ITpaktrueckue 3ausatus (113) 16 16
Jlabopatopusbie paboTsI (JIP) 16 16
CamocrosiTesibHas padoTa 60 60
By npoMexxyTOYHOM arTecTaluu - 3a4eT + +
OO6m1as Tpy10€MKOCTh gac 108 108
3a4. e1I. 3 3

3aounasi popma o0yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 4
AyauTopHbIe 3aHATHS (BCEro) 10 10
B Tom yucie:
Jlexumn 4 4
ITpaktnueckue 3austus (113) 2 2
Jlabopartopusbie padoTsI (JIP) 4 4
CamocTosiTeJibHas paboTa 94 94
Yachl Ha KOHTPOJIb 4 4
By npoMexyTOUHOM aTTecTaluu - 3a4ET + +
OO6m1as Tpy10€MKOCTh gac 108 108

3ad4. eI. 3 3




5. COJEPKAHME JJUCHUTITUHBI (MOYJIST)

5.1 Conep:xanue pa3aesioB JTUCHHMILIMHBI U pacnpeaejeHue TPYA0eMKOCTH

0 BHIaM 3aHATHH

ouHas opma o0yueHust

Ne HawnmenoBanue Jlekm | Ilpak | JIa6. | CPC | Beero,
CopnepxaHue paszena
/I TEMBI 3aH. | 3aH. qac
1 | dusmueckue ocHo- | Knaccnpukarnus JydeBHIX M IUTa3MEHHBIX TEXHOJOTHIA,
BBI IIJTa3MEHHOM Ousnueckne OCHOBHI IUIA3MEHHOW TexHojoruu. Ilmasma;
TexHonoruu. IIpo- | ocHOBHbIE MOHATHS U cBoHCTBA. OCHOBHBIE XapaKTEPHCTH-
LECCHI U TEXHONIO- | KU TEXHOJOTUYECKOH MIa3Mbl. DlleMEHTapHbIE NIPOLECCH B
TUH MJIa3MEHHON mwnazMe. Tunsl BO3AEHCTBUS TUTa3Mbl Ha 00padaThIBacMBblij|
00paboTKH. Martepuai. ['a30Bble cpeasl 1 XUMUYECKHE PEAKIUH B I171a3-
Mme. CpenctBa W CHOCOOBI YCTOWYHBOTO IOJJIEpKaHUS]
IasMel. MecTo IUIa3MEHHBIX HPOIECCOB B TEXHOJIOTHY]
MHKPORJIEKTPOHUKH. Kiaccugukarms mia3MeHHbBIX TeXHO
JIOTHYECKHX IIPOIIECCOB II0 MEXaHM3My Bo3zleHcTBus Ha 4 4 4 16 28
00pabaTeiBaeMyI0 MOBEPXHOCTh. TEeXHONIOTHYECKHE TPEeOO-
BaHUS U MapaMETpPhl, XapaKTepPHU3YyIOIINe IPOIECC TPaBie-
Hus. PaGoume ra3el A mia3MeHHOTO TpaBieHus. [lmaz
mennoe TpasieHue (I1T). Pamuxamproe TpaBnenue (PT).
Honno-mnasmennoe tpasienue (UIIT). PeakTnBHOE MOHA
Ho-1u1a3menHoe TpasieHue (PUIIT). MonHo-my4eBoe TpaB
nenne (MJIT). PeaktmBHOE WOHHO-Ty4eBOE TpaBIICHHE
(PUJIT). PagmannoHHO-CTUMYJIUPOBAHHOE  TPaBJICHUE
(PCT).
2 | ®usnueckue ocHO- | PU3KMYECKHE OCHOBBI TI'€HEpalMM JIA3€pPHOIO H3ITyUYESHHUS,
BBI JIA3EPHBIX Te€X- | YCTPOHCTBO M HMPUHLIUIBI PaboOTHI Ja3epoB. CBoiicTBa ja-
Hozoruil. [Iponec- | 3epHoro wu3mydeHus. TBeproTenbHble Jazepbl. ['a30Bble]
CBI M TEXHOJIOTHH | Jla3epbl (QTOMHBIE JIa3ephl, Jia3epbl Ha Iapax MeTaJlIoB,
Ja3epHO 00paboT-| MOHHEIE JIa3ephl, MOJEKYIIpHbIe Ja3epbl). [lomynpoBoxHI-
KH. KOBbIe J1azephl. Jlaszepsl Ha kpacurensix. JlazepHbIe TEXHO 4 4 8 14 30
JIOTHYECKHe yCTaHOBKU. TepMuueckas oOpaboTka M 3aKall
ka. Jlazepnas naiika. Jlaszepnas cBapka. JlazepHas peskal
[pommuBka otBepctuii. PasmMepHas o0paboTka MaTepHaioB|
U TOoNydeHue IUleHOK. JlasepHble MuKpoTexHosoruu. Jla
3epHOE OCaXKJeHHE TOHKMX IIEHOK. [IpumeHeHne na3epos
B XUMUYECKOH TEXHOJIOTHH.
3 | Dusnueckue ocHo- | OOmIas XapaKTEPUCTUKA M OCOOEHHOCTH AJIEKTPOHHO-
BBI 2JIEKTPOHHO- Jy4eBBbIX TexHonorui. [Iporecchl, MpoucxoIsIye npu
Jy4eBBIX TEXHOJIO- | 60MOapAHUpOBKE BEMIECTBA AIEKTPOHAMH, X BO3MOKHOCTH
ruid. [Iporieccsl 1 | MX UCTOMB30BaHUS B TeXHONOTHH. OOIIHe TPHHINAIBI IT0-
TEXHOJIOTHH JJIeK- | CTPOCHUS MEKTPOHHO-IIYIEBBIX YCTAHOBOK. DIEKTPOHHO-
TPOHHO-ITY94EBOM nmydeBoe uctapenue marepuanos (3JIN). Harecenue mo-
00paboOTKH. KPBITHI M3 CIUIABOB M XUMHYECKUX coeauHeHuit. O0paboT-
Ka Hec(hOKyCHPOBAHHBIM MTyYKOM. DJIEKTPOHHO-JTy4YeBast 4 4 - 14 22
obpabotka. Tepmudeckas pa3MepHas dJIeKTPOHHO-Ty4eBast
00OpaboTka. PasmepHast 06paboTka MacCHBHBIX 00pa3IlOB.
Pa3zmepHas 06paboTka TOHKHX ciioeB. Herepmuueckue
3NIEKTPOHHBIE TPOIECCH U TEXHOJIOTHHU. Peakiyn, nHIyIH-
pOBaHHBIE paanKaIaMi. DIIEKTPOHHO-CTUMYJIHPOBAaHHOE
TpaBJieHne. DIEKTPOHHO-IIydeBast JIUTOrpadusi. IEeKTPOH-
HO-30H/JOBBIE METO/IbI aHAJIN3a BEILIECTB
4 dusznyeckue ocHo- | PU3HNUecKe OCHOBBI B3aMMOJCHCTBHS HMOHOB C BeEIlle-
Bbl HOHHO-JIYYEBBIX| CTBOM. I/IOHHO-HyL{eBble YCTaHOBKH. Honnoe JICTUPOBAHUC
texHosoruil. Mon- | marepuanoB. HonHo-imyueBas nutorpadus. MoHHBIH CHH
HO-IIy4eBBIE IPO- | Te3, MOHHAs METAUIyprusi, MOHHas >MUTakcus. VloHHOE
IIECCHI M TEXHOJIO- | PacIbUICHHE MaTepHanoB. VOHHOe TpaBieHHe MOBEpXHO- 4 4 4 16 28
THH. cTr. IoHHO-ITy4eBble METOABI OCAKACHHS MOKPHITHHA. HoH
HOE PaCIBUICHHE W TOJTyYeHHE TOHKHX IUICHOK. TeXHOIIO
rus U o0OpyAOBaHHE MAarHETPOHHOI'O pacHbuleHHs. Brico-
KOYaCTOTHOE paclbUIeHHe. BakyyMHO-IyroBoe ocaIeHUe
NOKPBITUH M3 TIa3MbI MaTepHaja IEKTPOIOB.
HUroro | 16 16 16 | 60 | 108




3a04Has popma 00y4yeHuUs

Ne HaumenoBanune Jlexu | IIpak | JIa6. | CPC | Beero,
Conepxanue pasjena
n/n TEMBI 3aH. | 3aH. qac
1 | ®usuyeckue ocHo- | Knaccudukamms qydeBrIX U MIa3MEeHHBIX TexXHOIOTui. dusnye-
BBI TJTa3MEHHON CKHE OCHOBEHI IUTa3MEeHHOW TexHonorud. [Tna3ma: ocHOBHBIE OHSI-
texHonoruu. [Ipo- | Tus u cBoiicTBa. OCHOBHBIC XapaKTEPHCTHKN TEXHOJIOTHIECKOI
LIECCHI M TEXHOJIO- | TUIa3MBL DJIeMEHTapHBIE IPOLECCH B Iu1a3Me. THITH BO3AEHCTBHS
THU IUTa3MEHHO IU1a3Mbl Ha 00pabaTsiBaeMblil MaTepuai. ['a3oBble cpepl 1 XUMU-
00paboTKH. YecKre peakuuu B miazMe. CpencTa M coco0bl YCTOHYUBOTO
MOJJIep>KaHus TUIa3Mbl. MecTo MIIa3MEHHBIX MPOIIECCOB B TEXHOIO-
MU MEUKpPOIEKTpoHUKH. Kiaccudukanus rmia3sMeHHbIX TEXHOIIO- 2 2 ) 22 26
TMYECKHX MPOLIECCOB 110 MEXAHU3MY BO3JEHCTBHs Ha 00pabaThiBa-
eMyI0 OBEPXHOCTh. TexHoIormdeckie TpeGoBaHus 1 apaMeTpEl,
XapaKTepH3yIolHe Mporecc TpaBieHus. Paboune rassr s mias-
MeHHoro Tpasnenus. [InazmenHoe tpasnenue (I1T). PagukansHoe
tpasnenne (PT). MonHo-mna3menHoe Tpasnenue (UIIT). Peakrus-
Hoe HoHHO-1Ia3MeHHoe TpaBieHue (PUIIT). MonHo-my4eBoe Tpas-
nenue (UJIT). PeaktuBHoe nonHo-myueBoe Tpasienue (PUJIT).
Pamnanmonno-crumynupoBanHoe Tpasiaenue (PCT).
2 | ®usnueckue ocHO- | Pu3nUecKre OCHOBBI T€HEPAlUH JIa3epHOr0 U3ITyYeHUS. Y CTPOii-
BBI JIA3EPHBIX TEX- | CTBO M MPUHIMIIEI paboTHI Ja3epoB. CBOMCTBA JIa3epHOTO H3ITyde-
Hosorui. [Iponec- | Hus. TBeproTenbHbIe Na3epsl. ['a30BEIe 1a3ephl (AaTOMHEIE JIa3epEl,
CBHI M TEXHOJIOTHH | JIa3ephl HA ITapax METaJUIOB, HOHHBIE JIa3ephl, MOJICKYJIIPHBIE Ja3e-
nazepHoi 006pabot-| pol). [ToxynpoBoaHukoBeIe asepsl. JIazeps! Ha kpacurersix. Jla- 5 ) 4 22 28
KH. 3epHBIE TEXHOJIOTHYECKHe yCTaHOBKHU. Tepmudeckas o6paboTka u
3akaiika. JlazepHas nmaiika. JlazepHast cBapka. JlazepHas peska.
[IpommuBka oTBepctuii. Pazmepnas o0paboTka MaTepuanoB U Moiy-
yeHue IIeHoK. JlazepHble MUKpoTexHONIOruU. JlazepHoe ocaxieHue,
TOHKUX IUIEHOK. [IprMeHeHre J1a3epoB B XUMUUECKOH TEXHOJIOTUHL.
3 | Pusnueckue ocHO- | OOMmas XapaKTEPUCTHKA U OCOOCHHOCTHU 3JICKTPOHHO-TTYYEBBIX
BBI 3JIEKTPOHHO- texHoorui. [Iporeccel, nmporcxopsiye npu 6o0MOapAUPOBKE Be-
Jy4eBBIX TEXHOJIO- | IIECTBA EKTPOHAMH, H BOSMOKHOCTH HX HCIOJIB30BAaHUS B TEXHO-
ruit. [Iponeccei 1 | moruu. OOMmue TPHHIMIIBI TOCTPOCHUSI JIIEKTPOHHO-ITyIEBBIX YCTa-
TEXHOJIOTHH 3JIeK- | HOBOK. DJIEKTPOHHO-ITy4eBOe HcnapeHue Matepuaion (DJIN).
TPOHHO-ITyYEBOU Hanecenue nokpeITuii U3 CIJIaBOB U XMMHUYECKUX COEIUHEHUI.
00paboTKH. O6paboTka HeC(HOKYCHPOBAHHBIM ITYYKOM. DJICKTPOHHO-Ty4YeBas - - - 26 26
obpabotka. Tepmuyeckast pazMepHast JJIEKTPOHHO-IIy4deBast o0pa-
6otka. PasmepHast 00paboTka MaccCuBHBIX 00pa3ioB. Pa3mepHas
00paboTka TOHKHX cioeB. HeTepMuueckne 3JIeKTpOHHBIE MPOLIECCH
1 TeXHoNoruu. Peakyum, MHAyIMpOBaHHBIE paJuKaTaMH. DJIeK-
TPOHHO-CTHMYJIMPOBAHHOE TPABJICHNE. DIIEKTPOHHO-ITyIeBast TUTO-
rpadusi. DIEKTPOHHO-30HIOBbIE METO/IBI aHAJIN3a BEIIECTB
4 | ®dusnueckue ocHO- | dusuyecKkre OCHOBBI B3aUMOICHCTBHSA HOHOB C BemecTBoM. Mon-
BBI HIOHHO-JIY4€BBIX| HO-JIy4eBble YCTaHOBKH. FloHHOE JernpoBaHue MatepuainoB. MoH-
texHoyoruid. oH- | Ho-nmydeBast nutorpadusi. IOHHBIN CHHTE3, HOHHAs METaJuTyprs,
HO-JIy4eBBI€ IPO- | MOHHAas snuTaKcus. VloHHOe paciibuieHne MatepuanoB. MloHHoe
LI€CChl ¥ TEXHOJIO- | TpaBJIeHHE IOBEPXHOCTU. VIOHHO-ITyueBble METOABI OCAXKICHUS - - - 24 24
THN. MOKPHITHH. FIOHHOE pacTblIeHne U OMydIeHIe TOHKUX IIICHOK.
Texnomnorus n 0060py10BaHNE MAarHETPOHHOTO pacHbUICHHUS. Brico-
KOUYacTOTHOE pachbuieHne. BakyyMHO-1yroBoe ocaxkieHue MoKphI-
THH U3 TUIa3Mbl MaTepHana IeKTPOIOB.
Bcero 4 2 4 94 | 104
Konrtpoan 4
Hroro 108

5.2 Ilepevennb J1a00OpaTOPHBIX PadoT

O DN -

YMHOT'O paCIIbIJICHUA MCTAJIJIOB

. [InazaMoxuMHu4YeCcKHUil METOJ CKBO3HOI'O TPABJICHHUS IIJJACTUH KPEMHUS

. CkpaitbupoBaHue 1 MPOIIMBKA OTBEPCTUH B IJIACTUHAX C IMOMOIIIBIO JIa3epa

. MlccnenoBanue XxapakTepUCTUK U ITapaMeTPOB IOJIYIIPOBOAHUKOBOIO Jiazepa
. Merajun3anys OTBEpCTHM U KPOMOK B IUIACTUHAX KPEMHHUS METONAMU BaKy-




6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUU C y4eOHBIM IJIAHOM OCBOEHHUE AUCHUIUIMHBI «OCHOBBI Tyde-
BbIX M IUIA3MEHHBIX TEXHOJOTHI» HE NPEIyCMATPUBACT BBHIMOJIHEHHE KYpCOBOTO
npoekTa (paboThl) WM KOHTPOJIHHOU PabOoTHI.

7. OUEHOYHBIE MATEPHA.IBI LIS [IPOBEEHWSI
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLUXCS 11O
JTUCHMUILITAHE (MOJYJIIO)

7.1. Onucanue nokasarejeil 1 KpuTepueB OLEHMBAHUSA KOMIIeTEHUWI HA
Pa3JIMYHbIX 3Tanax ux GopmMupoBaHusi, ONMMCAHUE HIKAJ OLlCHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJs

Pe3ynbTaThl TEKYIIETO KOHTPOJISI 3HAHUA U MEKCECCUOHHOM aTTECTAIUU Olie-
HHUBAIOTCA MO CIEAYIONIEH CUCTEME:

«aTTCCTOBAH»,
«HC aTTCCTOBAH).

PesyabTaThl 00y4yeHus, Xapak-

Kowmme- TepH3yIoTHe Kpurepun ATTecTOBaH He aTtTecroBan
TeHIUS copmMUpoBaHHOCTH OLICHUBAHUS
KOMIETCHIMHU

IIK-2 |3HaTh ¢pusuko-xummdeckue |Tect Bremomnenue tecta B tecte meree 40 %
MTPOIIECCHI COBPEMEHHBIX JTy4e- Ha 40 - 100% MIPaBMIIBHBIX OTBETOB
BBIX U IUIa3MEHHBIX TeXHOJ0- |KoHTponbuble 3ananus st |OTBeT Ha 3-5 3ananuil |Pemeno menee 3 3ana-
Ui 1 060pyAOBaHUS; 3aIUTHI Ta0OPATOPHBIX BapuaHTa U3 5 HUM U3 5

pabor

yMeTh BBIOHpaTh onTuMaie- |O6paboTka pe3ynpTaToB  |Beimonnenue pabdor B |HeBwimonHeHne paboT B
HBI TEXHOJIOIMYECKUU IIPO-  |U3MEpEHUll, aHaIu3 NOoJy- |CpOK, IPELyCMOTPEH- |CPOK, IPENYCMOTPEH-
1ecc ¥ 000pyAOBaHKE JJIS €T0 |4CHHBIX JaHHBIX, YUeT I10- |HBIi B pabounx mpo- |HBIH B pabouux mpo-
peanu3anyy 1o 3aaHHBIM TPe{TPEIIHOCTH H3MEPEHHH. rpammax rpaMMax
OOBaHUSM;
BJajieTh HHpOpMaIueii o Tect Beimosnnenue tecta  |B tecte menee 40 %
MpeJeTbHBIX BO3MOKHOCTSIX Ha 40 - 100% MIPaBUIIBHBIX OTBETOB
JIy4eBbIX W IUIa3MeHHbIX TeX- [KoHTponbHble 3ananus ans|OtBet Ha 3-5 3ananuii [Pemeno menee 3 3ana-
HOJIOTHIA, PUMEHSEMBIX IIPH  |3aIUTHI Ta00PATOPHBIX BapHaHTa U3 5 HUI 13 5
MIPOM3BOJICTBE AIEKTPOHHON |paboT
KOMITOHCHTHOH 0a3bl.

[IK-7 [3HATH KOHCTPYKIHHU TeXHONIO-|TecT Bremonaenne tecta B Tecte menee 40 %

THYECKOT0 000PYyI0BAHUS U
MeTOoJIbI JOPMHUPOBAHUS (HYHK-
nuoHanbHbIX c1oeB VIC u koH-
CTPYKTHBHBIX AJIEMEHTOB I10-
JIYTIPOBOTHUKOBBIX IIPHOOPOB |
MPUMEHEHHEM JIyYeBbIX U
TUTa3MEHHBIX TEXHOJIOTHH;

KonTtpospHbIe 3amanus 1is
3alIUTHI 1a00PATOPHBIX
pabor

Ha 40 - 100%
OrTBeT Ha 3-5 3aganuii
BapHaHTa U3 5

MIPaBUIBHBIX OTBETOB
Pemreno menee 3 3ana-
HHUH U3 5

YMeTh HO0JIb30BATHCS MIPHUCITO-
COOJICHUSIMH U YCTPOMCTBaMHU
BaKyyMHOU TEXHUKH, TIPUCIIO-
COOJICHUSIMH U YCTPOMCTBAaMHU
MOHHO-TUIa3MEH-HOH, HOHHO-

Jy4eBOH U 1a3epHON TEXHUKH;

Cobmnrorenue mpaByi TEX-
HUKHU 0€3011acHOCTH MPH
BBITIOJTHEHUH J1a060paTop-
HBIX paboT; ydeT morpen-
HOocTH M3Mepenuid. Oopa-
00TKa pe3ynbTaTOB H3Me-
PEHUI, aHAIN3 TI0JTyYeH-
HBIX JaHHBIX

BeimonHenue paboT B
CPOK, IPETyCMOTPEH-
HBIN B pabounx mpo-
rpamMmMax

Hespmonnenue paboT B
CPOK, IPEIyCMOTpPEH-
HBIN B pabounx mpo-
rpamMmMax




B Tecte menee 40 %
MPABUJIBHBIX OTBETOB
Pemreno menee 3 3aja-
HUM U3 5

BrimmonnHeHME TecTa
Ha 40 - 100%

OrTBeT Ha 3-5 3amganuii
BapuaHTa U3 5

BJIal€eTh HABBIKaM1 U3MECPCHU| Tect
1 pacyeTa OCHOBHBIX TCXHOJIO-
TUYCCKUX MMapaMETPOB I1a3-

MCHHBIX U JIYYCBbBIX IPOLICCCOH

KOHTpOJ'II)HLIe 3aJaHus OJ1
3alIUThI J'Ia60paTOpHI)IX

nzroronienus NC. paboT

7.1.2 JTan npoMeKYTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJISI 3HAHHUM OLIEHHBAIOTCS B 6 cemecTpe
Uit ouyHOU ¢opMbl oOydeHus, B 4 cemecTpe sl 3a04HOM (POpMBI OOyUYEHHS IO
IBYX0AIbHOM CHCTEME:

«3aYTCHO»
«HE 3a4YTCHO»

Komme- Pe3yabTaTnl 00y4YeHusl, XapaKTepU3y 01 He Kpurtepun

TEHIMS ycq)OpMPIPOByaHHOCT,I; KEMHeTI;Hu);mm OHEHHBEH“,, 3aureno He 3auTeno

[1IK-2 [3HaTh Qusnko-xuMHyYeckue nporeccol coppe- |Tect Beinonnenue tecra Ha | Beinomnne-
MEHHBIX JIYIEBBIX W TUTa3MCHHBIX TEXHOJOTHI H 70-100 % HHUE MCHEe
000pYIOBaHUS; 70 %
YMeTh BHIOMpATh ONTUMAIIBHBINA TexHONOTHYe- |Pemenne cranmapt-  |[IpomemoncTpupoBaH |[3amaun
CKHUH Tpolecc U 000pyAOBaHKE IJIS €TO Peaad- |HBIX IMPAKTHUECKUX BEPHBIN X0 PEIICHHUS |HE PEIICHBI
3aIWH 110 33JaHHBIM TPEOOBAHMSM; 3agad B OOJIBIIIIHCTBE 33129
BJageTh HHMOOpMAIHEH O TIpeAeTbHBIX BO3- Pemrenne mpuknagssix ([IpogemoncTpupoBan |3amaun
MOJKHOCTSIX JIyUeBBIX U TUIA3MEHHBIX TEXHONO- |3a/1a4 B KOHKPETHOH |BEpHBIN XOX PEIICHUS |HE pEeIICHBI
THA, IPUMECHSIEMBIX TP TPOU3BOJICTBE K-  [IpeaMeTHOH obiacT |B OOJBIIMHCTBE 3a1a9
TPOHHOI KOMITOHEHTHOM 0a3bl.

IIK-7 |3HATBh KOHCTPYKITUHU TEXHOJOTrH4Ieckoro obopy- |Tect Brimonnenue Tecta Ha |BrimonHe-

HBIX 1 JIy4eBBIX IpolieccoB u3rotosiexus VC.

MIpeIMETHOM 00JIacTH

JIOBaHHS ¥ METOIbI (POPMUPOBAHUS QYHKITHO- 70-100 % HHUE MCHEE
HaNbHBIX c10eB VIC 1 KOHCTPYKTUBHBIX JIEMEH- 70 %

TOB TOJIYIIPOBOHUKOBBIX MIPHUOOPOB C IPUMEHEH

HHEM JIY4YEBbIX U IJIa3MEHHBIX TEXHOJIOIUH;

YMeTb M0JIb30BaTHCS MPUCTIOCOOTICHUSAMU U Pemenne crannapr-  |[IponemoHcTpupoBan [3amauu
YCTPOMCTBAMHU BaKyyMHOM TEXHHUKH, IPUCIIOCOO{HBIX MPAKTUUYECKUX BEPHBII X0 pelIeHHs |HE PEeLIeHBI
JIEHUAMH U YCTPOMCTBAaMU MOHHO-IIJIa3-MEHHOI, [3a1a4 B OOJBIIMHCTBE 33124
HMOHHO-JIy4€BOU U JIA3EPHOU TEXHUKU,

BJIajIeTh HABBIKAMU U3MEpeHHUs U pacueTa oc- |Pemienue npuknaansix |[IpogemMoncTpupoBan |3agaun
HOBHBIX TEXHOJIOTMYECKUX 1apaMeTpOB IIaMeH-|3a/1a4 B KOHKPETHOM  |BEpHBIIl X0/ pelleH s |He PEeLIeHbI

B OOJIBLIIMHCTBE 33724

7.2 IlpuMepHbIil NepeYeHb OLEHOYHBIX CPEACTB (THMOBbIE KOHTPOJIbHBIE
3aJJaHUsl WIH HHbIe MaTepuaJjibl, He00X0AUMBbIE JJIs1 OLEHKU 3HAHMHA, YMEHMI,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IlpumepHbIil IepeYeHb 3aJaHUM I IOATOTOBKH K TECTUPOBAHUIO

1. [Tna3mennas oOpaboTKa — ATO:

1) 5T0 00paboTKa MOTOKOM 3JIEKTPOHOB BHICOKHX 3Hepruit (10 100 k3B);
2) 00paboTKa MaTepHaIoOB HU3KOTEMIIEPATYPHOM MJIa3MOM, TeHEPUPYEMOW TyTOBBIMH HITH
BBICOKOYACTOTHBIMU TIJIa3MaTpOHAMH,
3) KOMIUIEKC CrIocO00B 00pabOTKH MaTepHAIOB SHEPTETHUYSCKUMH TOTOKAMH HOHOB, B pe-

3yJbTaTe BO3JCHCTBUS KOTOPBIX M3MeHseTcs Gopma, PpU3NKOo-XMMHUYECKHe, MEXaHUYEeCKHe, JJIEK-
TPUYECKHE U MAarHUTHBIE CBOMCTBA 00pabaThIBAEMbIX U3/IEIHII;
4) mpouecchl 00padOTKU U CBAPKH MaTEPHAIOB M3ITyYEHUEM JIa3epOB.

2. DAeKTpOHHOITyYeBasi 00paboTKa — 3TO:
1) 0OpaboTKa MOTOKOM 3JIEKTPOHOB BHICOKUX dHEprHii (10 100 k3B);
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2) 00paboTKa MaTepHalOB HU3KOTEMITEPATYpPHOU IIa3MOM, TEHEPUPYEMOU TYTOBBIMH HITH
BBICOKOYAaCTOTHBIMU HJ'IaSManOHaMI/I;

3) KOMILIEKC cItoco00B 00pabOTKH MaTepHAaIOB SHEPreTHUECKHUMHU TOTOKAMH HOHOB, B pe-
3yJbTaTe BO3ICHCTBUS KOTOPBIX M3MeHseTcs Gopma, (PpU3HKO-XMMHUYECKHe, MEXaHUYEeCKHE, JJIEK-
TPUYECKHE U MarHUTHBIC CBOWCTBA 00pabaThIBAEMbIX H3ICIIHIA;

4) mpouecchl 00padOTKH U CBAPKH MAaTEPUAJIOB U3ITYYCHUEM JIa3epOB.

3. MonHO-11y4eBasi TEXHOIOTUS — ITO:

1) 06paboTKa MOTOKOM 3JIEKTPOHOB BBICOKHX 3Hepruii (10 100 k3B);

2) 00paboTKa MaTepuaioB HU3KOTEMIIEPATYPHOU IJIa3MO, TeHEPUPYEMOM JyrOBBIMU WIIN
BBICOKOYACTOTHBIMH IIJIa3MaTPOHAMH,

3) KOMITJIEKC CIIOCO00B 00pabOTKKM MAaTepUAIOB YHEPTETHUCCKUMH MOTOKAMH HOHOB, B pe-
3yJIbTaTe BO3ACUCTBHS KOTOPBIX M3MeHsieTcs: popma, (PU3HKO-XMMUYECKHE, MEXaHUYEeCKHE, AJICK-
TPUYECKUE U MArHUTHBIC CBOMCTBA 00pabaThIBACMBIX H3JICIHU;

4) mporecchl 00pabOTKK U CBApKKU MAaTEPHATIOB U3JTyUYCHHEM JIa3ePOB.

4. JlazepHasi TEXHOJIOTHS — 3TO:

1) 06paboTKa MOTOKOM 3JIEKTPOHOB BHICOKHX 3Hepruit (10 100 k3B);

2) 00paboTKka MaTepHaIoB HU3KOTEMIICPATypPHOHl I1a3MOM, TeHEPUPYEMOil TyrOBBIMU WITH
BBICOKOYaCTOTHBIMU HJ'IaSManOHaMI/I;

3) KOMIUIEKC cocOO0B 00pabOTKU MaTEepUaliOB SHEPreTHYSCKUMHU MOTOKAMH HOHOB, B pe-
3yJbTaTeC BO3HCﬁCTBHﬂ KOTOPBIX HU3MCHACTCA q)opMa, (1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IG, MCEXaHHUYCCKUEC, IJICK-
TPUYECKUE U MarHUTHBIE CBOMCTBA 00pabaThIBaCMBIX M3/IEITHIA;

4) npouiecchl 00pabOTKH U CBAPKH MATEPHUAJIOB U3ITYyYCHUEM JIa3ePOB.

5. Monnast 06paboTka mpeacTaBisieT co00i:

1) mpouecc, IpU KOTOPOM TTOBEPXHOCTHBIE CJIOM TBEPJOrO BELIECTBA MOJBEPraroTcsi OoM-
6ap)II/Ip0BK€ YCKOPCHHBIMU IMOJIOKUTCIbHBIMA HOHAMH, KaK IIpaBUJI0O, UHCPTHBIX Ira30B, XUMHUYCCKHU
HE pearupyromumMe ¢ 00padaTbIBAEMBbIM MaTEpHAIOM;

2) COBMECTHOE BO3JCHCTBHE (PU3NUECKOTO PACTIBUICHHUS U XUMHYECKUAX PEAKIUil ¢ yJacTu-
€M MOHOB Pa3JIMYHBIX BEIIECTB M MOBEPXHOCTHBIX aTOMOB MaTepuaa;

3) mporece, Ipu KOTOPOM XHMHYECKH aKTHBHBIC HEHTpalbHbIE aTOMBI, MOJICKYJIbI, pajiH-
KaJbl BCTYNAOT B XUMHYECKUE PEAKIINHU C TIOBEPXHOCTHBIMH CJIOSIMUA MaTEpHAJIOB.

6. MonHO-xuMuueckas 00paboTKa MpeAcTaBiIsieT COOOM:

1) mporiecc, MpH KOTOPOM MOBEPXHOCTHBIC CJIOM TBEPOrO BEIIECTBA MOJBEPrarTcs OOM-
06apAUpPOBKE YCKOPECHHBIMHU TOJIOKUTEILHBIMUA HOHAMU, KaK MPaBUJIO0, HMHEPTHBIX I'a30B, XUMUYECKU
HE pearupyronmmMu ¢ o0padaTbiBa€MbIM MaTEPUAITIOM;

2) COBMECTHOE BO3JICUCTBUE (DU3NUECKOTO PACTIBIICHHS U XMMUUSCKUX PEaKIUil ¢ y4acTHeM
MOHOB Pa3IMYHBIX BEIIECTB M MOBEPXHOCTHBIX aTOMOB MaTepHala,

3) mporiecc, Ipu KOTOPOM XUMHYECKU aKTUBHBIC HEUTpPAIbHBIE aTOMBI, MOJEKYJIbI, pauKa-
JI6I BCTYHAIOT B XUMHYECKHE PEAKIINU C TOBEPXHOCTHBIMHU CIIOSIMH MaTEPHAIIOB.

7. [Tnazmoxumuyeckas 00paboTka MpeacTaBiIseT COOO0M:

1) mnporecc, Mpu KOTOPOM MOBEPXHOCTHBIC CIIOM TBEPOTO BEIIECTBA MOJBEPraroTCs OOM-
6ap)11/1p0131<e YCKOPCHHBIMH IMOJIOKUTCIbHBIMHA HOHAMH, KaK IIpaBUJI0, MHCPTHBIX I'a30B, XUMHUYCCKHU
HE pearupyronmmMu ¢ 00pabaTeiBaeMbIM MaTepUATIOM;

2) COBMECTHOE BO3JCHCTBHE (DPU3NUECKOTO PACTIBUICHHS U XUMHYECKUAX PEAKIUil ¢ yJacTH-
€M MOHOB Pa3JINYHBIX BEIIECTB U MOBEPXHOCTHBIX aTOMOB MaTepHaa;

3) mporece, Ipu KOTOPOM XHMHYECKH aKTHBHBIE HEHTpalbHbIE aTOMBI, MOJIEKYJIbI, pajin-
KaJIbl BCTYMAOT B XUMHUYECKUE PEAKIIUU C TIOBEPXHOCTHBIMHU CIOSIMU MaTepUaIOB.
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8. AHM30TpONHUS — 3TO:

1) dbakTop, xapakTepH3yIOIIUI CTENEHb WHTETPAllid MHKPOCXEM W MpEACTaBIseT coOoi
MaKCHUMaJIbHO BO3MOXHOE YUCIIO JMHUN PUCYHKA HA 1 MM TOBEpXHOCTH;

2) akrop, xapaKTepHU3yIOIIUI HCKaKEHHE WU300paKEeHHs MpPU TEPEHOCE ero ¢ MacKu Ha
00BEKT 3a c4eT OOKOBOI'O OATPABIUBAHUS;

3) OTHOILICHHE CKOPOCTEW TPaBJICHUS JBYX Pa3HbIX MaTEPUANIOB B OJJHHX U TEX )K€ yCJIOBU-
X U B OJJHOM HallpaBJICHUH.

9. Pazpemarorias ciocoOHOCTh — 3TO:

1) dbakTop, xapakTepH3YIOIIUI CTENCHb WHTErPAllMd MHKPOCXEM W MHpEACTaBIsieT coOoi
MaKCHMaJIbHO BO3MOKHOE YHCJIO JIMHUK PUCYHKA Ha | MM IOBEpXHOCTH;

2) akrop, xapaKTepHU3YIOIIUI HCKaKEHHE WU300paKECHHs MpPU TEPEHOCE ero ¢ MacKu Ha
00BEKT 3a cyeT OOKOBOTO MOATPABIMBAHUS;

3) OTHOILICHUE CKOPOCTEW TPABJICHUS JBYX Pa3HbIX MAaTEPUANIOB B OJJHHX U TEX )K€ yCJIOBU-
SX U B OJTHOM HAaIIPaBJICHHH.

10. CenexkTUBHOCTH TPABICHHUS — ITO:

1) pakTop, xapakTepu3yIOIINKA CTEICHb MHTEIPAIlMd MUKPOCXEM M IPEJACTaBIIsIeT COOOM
MaKCHUMaJIbHO BO3MOXHOE YUCIIO JJMHUW PUCYHKA HA | MM MTOBEPXHOCTH;

2) daxkTop, XapaKkTEpU3YIOIINH HCKaKEHHE HM300paKEHHUS MPHU TMEPEHOCE €ro ¢ MAacKH Ha
00BEKT 3a c4eT OOKOBOT'O TIOJTPABIMBAHUS;

3) OTHOIIICHHE CKOPOCTE TPaBJICHHS JBYX Pa3HBIX MAaTePHAIOB B OJHUX M TEX K€ YCIOBHU-
SIX U B OJTHOM HallpaBJICHUH.

7.2.2 IlpuMepHBIii IepeYeHb 3aJaHUM ISl pellieHUs CTAHAaPTHBIX 32124

1. Uro npexacrapnsier coboii mazma? OnummTe ee OCHOBHBIE XapakTepucTUku. [L1oTHOCTH
3NeKTpoHOB B TnasMe coctaBnseT 108 M3, a muotrocTs mpeiidoBoro Toka pasna 103 A-m3. Ompe-
JeTTh CKOPOCTBIO JApeiida 3mekTpoHoB. Kakoii Tok moreder k 30Hmy miomaasio 100 w2, ecmm
teMriepatypa 31ekTpoHoB paBHa 10000 K (Mexay 30HI0M U M1a3MOIl HET pa3HOCTH MOTEHIUAIOB)?
Vkaxute, Kakue NpuOIMKEHHUs Bbl UCIOJIB30BAIM MIPH pacdere, U 0ObICHUTE, OYEMY IUIOTHOCTb
TOKa yepe3 30H]1 OTIMYAETCS OT INIOTHOCTH JApei(oBoro Toka.

2. OueHuth nebaeBCKUM pagulyCc B HEM30TEPMHUYECKOM M HM30TEPMHUUYECKOH Iia3Me mpu
7i=310°Ku KOHLIEHTpaluu N = 1-10'° cm3, Crombko 3apsHKEHHBIX YaCTHUI] COJEPKUTCS B 00beMe
nebaeBckoii cepbr?

3. OueHutsb 1€6aeBCKUN pauyc SKpaHUPOBAHUS M30TEPMHUYECKON IJIa3Mbl ra30BOTO pas-
psna npu 1i = 2,32.10°K u KOHLIEHTpauuu N = 1-10%9 M3,

4. a) Kaxoii MUHUMaJIBHON CKOPOCTBIO JJOJDKEH 00Ja/1aTh 3JEKTPOH AJIsi BO30OYXKAEHUS MO-
JeKyJIbl aproHa, UMerollei norenuuan Bo3oyxaenus Ur = 11,6 B? DnekTpoH ¢ 1aHHON CKOPOCTBIO
CTaJIKMBAETCSI C MOJIEKYJION PTYTH U MOHMU3UPYET ee; moTeHuuan uonuzauuu prytu Uz = 10,4 B.
0) OmnpenenuTh CKOPOCTh OOMOAPAUPYIOMIETO U OCBOOOXKIEHHOTO 3JIEKTPOHOB MOCIE COyAapeHus
IIPU YCIIOBUH, YTO U30BITOYHASI SHEPTHUS Pa3AeIuiIach MOPOBHY MEXAY dTUMU YacTULIAMHU.

5. a) OnpenenuTb MUHUMAJIBHYIO CKOPOCTb, HEOOXOAUMYIO DJIEKTPOHY JISi TOTO, YTOOBI
MOHU3MPOBATh aTOM HEOHA, €CJIM MOTeHIMaI HoHu3aluu nociennero 21,5 B. 6) Kakoe paccrosinue
JIOJKEH TPOWTH 3JIEKTPOH B MoJie ¢ HanpsbkeHHOcThIo 100 B/cM, uToOBI pHoOGpecTH 3Ty CKOPOCTH?

6. Jlns uccnenoBaHus ynpyrux COyJapeHUN 3JEKTPOHOB € MOJIEKYJaMH ra3a W3rOTOBJIIEH
npubop, nzodpaxennsiid Ha puc. 1 (1 =1,0 cm, U = 18 B). I'a3 - renuid, naBnenue ero p =1,2 mm pm.
cm. Kakoe 4nciio ynpyrux coy1apeHUi UCIBITAET SJIEKTPOH HAa MYTH OT CETKU 1 10 ceTku 27

KakoBa Oynet sHeprus 35eKTpoHOB, poauddyHIupoBaBmInX Yepe3 TPoMexyTokK | u Bxo-
JSIIIAX CKBO3b CETKY 2 B IPOMEKYTOK CETKa - KOJUIEKTOP?



Konn.

Puc. 1.

7. Mosxert nu vioH nutus (A = 7), obnagarommii KuHeTHueckoi ueprueii Ex = 60 3B, nonu-
3UpOBATh IyTEM COYJIaPEHUS ATOM Teus?

8. OmnpenenuTb YHEPIUI0 UMITYJIbCA JAa3€PHOI0 U3JIyUYEHUs, €CIIM MOILHOCTh €0 3aBUCUT OT
BpeMeHH cremyrommM odpazom: P(t) = Poln(kt + 1), Po =108 Br, k =10% 1/c, nnuTensHOCTD MMITYITh-
cat=10%c.

9. OnpenenuTh 3aBUCUMOCTh OT BPEMEHHM TEMIIEpaTypbl TOHKOW IIACTHHBI, HArpEeBaeMoOi
U3JIy4YCHHEM PAaBHOMEPHO 1O 00BEMY, €CJIM MOIIHOCTh M3JyYCHHUs 3aBHCUT OT BpemeHu P = P(t),
K03 (UIIMEHT OTpaXKeHUs TUIAaCTUHBI R, a HayallbHas TeMIepaTypa IUIACTUHB T .

10. Ha moBepxHOCTH TUIACTMHBI MPOUCXOIUT OCAXKJIICHUE BEIIECTBA U3 Mapa (Hampumep,
IIPU JIA3epPHOM OCaXICHUU IIEHKH). MoJeKyIibl (aTOMBbI) Mapa COeAUHSIOTCS IPYT C APYyroM, oopa-
3ysl 3apOABIIIN OyaylIeH MJIEHKH, TaK Ha3bIBa€MbIE KJIAaCTEPhl. B 3aBHCUMOCTH OT YHEPTrUU KjiacTe-
pa, OH CTPEeMHTCS pacHacThbCsl WM pacTH, oOpasys IJIeHKY. Pazmep kmacrepa omnpenesiseT 3epHU-
CTOCTh Oynymiel ieHkn. OnpeneuTh HAMMEHBIIHNA pa3Mep 00pa3yIoNIXCs KIIACTEPOB.

7.2.3 IlpuMepHBIii IepeveHb 3aJaHUI ISl pellleHUs NPUKJIATHBIX 32124

1. Onpenenuth SHEPTHUIO KBaHTA CBETa, MUMEIOILIETO JUIMHY BONHBI 632.8 HM; 1,06 MKM;
10,6 mxm; 228 uMm; 330 HM.

2. JIazep mouHocThi0 | MBT u3iydaer cBeT ¢ AnMHON BOJIHBI 632,8 HM. BeluncanTh moTok
KBAHTOB U3JTyYEHHUSI.

3. Koo puiuent mnoryiomenus u3lydeHuss B akTUBHOH cpeme cocrasnser 0,1 emt. Bo
CKOJIBKO pa3 YMEHBIIUTCSI HHTEHCUBHOCTD M3ITy4deHus npu npoxoxaeHuu myTa | (10 cm, 100 cm)?

4. OneHure CKOpOCTh HarpeBa Marepuana (o Bamemy BbIOOpY) MMIYJIBCHBIM JIa3€POM C
JUIUTEIBHOCTBIO UMITYJIbca | MKC U MJIOTHOCTHIO MOITHOCTH M3ny4yeHus 105 Br/cm2.

5. OneHuTe BpeMs TOCTHKEHUS TeMIIepaTyphl IJ1aBjieHus MaTepuana (o Bamemy BbIO0pY)
IIpU JEHCTBUM HA HETO JIa3€pHOr0 U3JIy4YEeHHUs C IUIOTHOCThIO MomHOcTH 105 Bt/cm2.

6. PaccunraiiTe KpUTUYECKYIO TUIOTHOCTh MOIIHOCTH JIa3epa, TpeOyeMyro Ul JOCTHKEHUS
Ha IOBEPXHOCTH MeTalia (1o Bamemy BbIOOpY) TemmnepaTyphl MiIaBaeHUs. JJIUTeTbHOCTh UMITYIIb-
ca 1 mc.

7. BeruncauTh riyOMHY TPOHUKHOBEHUS AJICKTPOHOB: a) B aIIOMUHUH, 0) cTajiu, B) GTOpPO-
IUIacTe, €ClIM HavallbHas SHEprus Mmydka cocraniser: a) 50 k3B, 6) 100 k3B, B) 200 x3B.

8. OmpenennuTh SHEPTHUIO AIEKTPOHOB IOCIE TPOXOXKACHUS WUMH ATIOMHHHAEBOH (OIBrU
TosHON 20 MKM, €CJIM HadajbHasi SHEPIUsl 3J1€KTPoHOB cocTasisia 100 k3B.

9. Paccuntare TONIIMHY AIFOMUHUEBOW (POJBTH, TOCIE MPOXOXKIECHUS KOTOPOW SHEPTHUs
NIEKTPOHOB yMeHbInaach co 120 kaB no 80 k3B.

10. PaccuuTath pacrmpeelieHie BBIICICHHON SHEPTHH MO TIIyOWHE B CTaIM, €CIH ITy4OK
quameTpoM | M ¢ cusoli Toka 1 MA, yckopeHHBbIH Hanpsbkenuem 100 B, BozneiicTBoBall Ha cTajib
0e3 MIaBJIeHUsT MaTepraa.
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7.2.4 IlpumepHbI NIepevYeHb BONMPOCOB /ISl MOATOTOBKH K 3a4eTy

[Ina3ma: oCHOBHbIE MOHATHS M CBOMCTBA. OCHOBHBIE XapaKTEPUCTUKHU TEXHOJIOTMYECKOH
TUTa3MBI.

DreMeHTapHbIe MPOLIECCH B IIA3ME.

Tumsl BO37eHCTBYS M1a3MbI Ha 00pabaThIBaeMbIii MaTepUa.

I"a30BbIE Cpebl M XUMUUYECKHE PEAKIIMU B IUIa3ME.

CpencTBa 1 cioco0bl YCTOMYMBOTO TOJICPKAHUS I11a3MBbl.

MecTo naa3sMeHHBIX IPOLIECCOB B TEXHOJIOIMH MUKPOIIEKTPOHUKH.

Knaccugukanus mia3MeHHBIX TEXHOJIOTHYECKUX MPOLIECCOB O MEXaHNU3MY BO3JICHCTBUS Ha
00pabaThIBacMy0 TOBEPXHOCTb.

Texnonornueckue TpeOOBaHUA U MapaMETPhl, XapaKTepU3yIoue mpolecc TpapieHus. Pa-
6ouMe ra3bl ISl Ia3MEHHOTO TPABJICHMSL.

[Tnazmennoe tpasienue (I1T).

PanukanpHoe TpaBiaenue (PT).

Nonno-mnasmennoe tpasnenue (UIIT).

PeaktuBHOE nonHo-mnazmenHoe tpasienue (PUILIT).

Nonno-nyuesoe tpasnenue (MJIT).

PeaktuBHOe nonno-nyueBoe tpasienue (PUJIT).

Pagnanuronno-crumynupoBannoe tpasienue (PCT).

@dusnuecKue OCHOBBI TeHEPALINH JIA3EPHOTO H3ITyUCHHS.

VY CTpoHCTBO U MPUHIMITBI PAOOTHI JTa3€POB.

CBolicTBa J1a3€pHOT0 U3TyYECHHUS.

TBepaoTenbHbIE J1a3ephl.

["a3oBble J1a3ephl (aTOMHBIE JIa3ephl, J1a3ephbl HA Mapax METaJIOB, HOHHBIE JIa3€phl, MOJIEKY-
JSIPHBIE J1a3ephl).

[TonynpoBoaHUKOBBIE J1a3ephl. JIazepbl HA KpaCUTEIAX.

JlazepHble TEXHOJIOTMUYECKUE YCTAaHOBKH.

Tepmuueckas 06paboTka 1 3aKaika.

JlazepHas marika.

Jlazepnas cBapka.

JlazepHas pe3ska.

[IpommBka oTBEpCTHI.

Pazmepnas 00paboTka MaTepHaIoB U MOTy4YEeHHUE IIICHOK.

JlazepHble MUKPOTEXHOJIOTHH.

JIazepHO€ OCakJIeHHE TOHKUX MIEHOK.

[IpuMeHeHne na3epoB B XUMUYECKON TEXHOJIOTHU.

ITporneccel, mpoucxonsmme npu 6oMOapAMPOBKE BEIIECTBA IEKTPOHAMH, U BO3MOKHOCTH
UX UCTIOJB30BaHUS B TEXHOJIOTHH.

OO011e MPUHLIUIBI TOCTPOCHUS SJIEKTPOHHO-ITyUEBBIX YCTAHOBOK.

DneKTpOHHO-Ty4YeBoe ucnapenue Marepuainos (DJIN).

Hanecenue nokpbITHii U3 CIJIAaBOB U XUMHUYECKUX COETUHEHUH.

O6paboTka Hec(hOKYCHPOBAHHBIM ITyYIKOM.

DNeKTPOHHO-Ty4eBas 00paboTKa.

Tepmuueckas pa3mepHasi AJIEKTPOHHO-ITy4eBasi 00paboTKa.

Pazmepnas 06paboTka MaccuBHBIX 00pa3ioB. PazmepHas 00paboTKa TOHKUX CIOEB.
Hetepmuueckue 31eKTpOHHBIE TIPOIIECCHI U TEXHOJIOTHH. Peakiyu, WHAYIIMPOBAHHBIC PallH-
KaJaMu.

DNEeKTPOHHO-CTUMYJIMPOBAHHOE TPaBJICHHUE.

DEeKTPOHHO-Ty4eBas JUTOrpadus.

DNEeKTPOHHO-30HI0BbIE METO/Ibl aHAJIN3A BEILIECTB.

dusnuecKkue OCHOBBI B3aUMOJICHCTBHSI HOHOB C BEIIECTBOM.



45. VIoHHO-Ty4YeBbI€ YCTaHOBKH.

46. loHHOE JIETUPOBAaHUE MATEPUAIIOB.

47. WonHo-my4eBas autorpadus.

48. NoHHBIN CUHTE3.

49. VloHHast METaJLITyprusl.

50. MonHast sriuTaKcusl.

51. NoHHOE pacrplUieHue MaTepuaos.

52. lonHOE TpaBiieHUE TOBEPXHOCTH.

53. NoHHO-1Ty4YeBbIe METO/IbI OCAXKICHHS MTOKPHITUH.

54. loHHOE pacuplIEHUE U [T0JIyY€HNE TOHKHUX IUICHOK.

55. TexHonorust u 060pyJ0BaHHE MAarHETPOHHOT'O PACIIBUICHUSI.
56. BpIcOKOYaCTOTHOE pacrbUICHHE.

57. BakyyMHO-yroBo€ OCa)kKJIeHHE MOKPBITUI U3 TIa3Mbl MaTepraa 1eKTPOIO0B.

7.2.5 IlpuMepHbIii NepevYeHb BOMPOCOB VISl MOATOTOBKH K IK3aMEHY
He mpenycMoTpeHO yueOHBIM TLIaHOM.

7.2.6 MeToauka BbICTABJIEHUS] OIEHKH MPH NMPOBeeHUH MPOMEKYTOYHOM
arrecTauuu

3ader MPOBOAMUTCS MO TECT-OUiieTaM, KaXKIblil U3 KOTOphIX comepxut 10 Bo-
mpocoB W 3amady. Kakaplif MpaBUIIBHBIM OTBET HA BOMPOC B TECTE OIEHUBACTCS
1 6amnom, 3amaya onenuBaercs B 10 6amioB (5 0amroB BepHOe pelneHue U 5 0amioB
3a BEpHbIN O0TBET). MakcuMabHOE KOJUYECTBO HAOpaHHBIX OaiioB — 20.

1. Onenka «He 3aureHo» crtaBUTCS B cliydae, €Clid CTYJEHT HaOpan MeHee
6 6amoB.

2. OneHka «3a4TeHO» CTAaBHTCS B Cilydae, €CIHM CTYISHT HaOpal oT 6 1o
20 6asos.

[Ipu nosyyenuu oneHKH «3adyTeHO» TpeOyemble B pabouel mporpamme 3Ha-
HUS, YMCHHSI, BIAQJCHUS TI0 COOTBETCTBYIOIIMM KOMIICTCHITHSAM Ha MPOMEKYTOTHOM
dTare CYUTAIOTCS TOCTUTHYTHIMHU.

7.2.7 TlacnmopT OLlEeHOYHBIX MATEPHAJIOB

Ne KonTposmpyembie pa3aeibl Koa konTposmpyemoi HaumeHoBanue

n/n (TeMbI) JUCHUNIMHBI KOMIIETeHII U OLICHOYHOI'0

cpeAcTBa

1 | ®usuyeckue OCHOBBI IUTA3MEHHON TEXHO- [1K-2, ITK-7 Tecr, 3amuTa nabopa-
soruu. [Iponecchl U TEXHOIOTHH T11a3- TOPHBIX pabOT, OMPOC
MEHHOU 00pabOTKH.

2 | ®usnyecKkre OCHOBBI Ja3EPHBIX TEXHOJIO- I1K-2, I1K-7 Tecrt, 3amuTa 1adopa-
ruii. [Iporecchl 1 TEXHOIOTUY JTa3epHOU TOPHBIX paboT, OIIPOC
00paboTKH.

3 | ®dusnueckre OCHOBBI IIEKTPOHHO-ITyYe- [1K-2, TIK-7 Tecrt, ompoc
BBIX TeXHOJIOruM. [Iponeccel 1 TexXHOMIO-

THH JIEKTPOHHO-TTY4eBOI 00pabOTKH.

4 | ®uznueckre OCHOBBI HOHHO-TY4Y€BbIX I1K-2, I1K-7 Tecrt, 3amuTa 1adopa-
TexHOoJIOTUI. IOHHO-JTy4eBbI€ MPOIIECCHI TOPHBIX paboT, OIIPOC
Y TEXHOJIOTHH.




7.3. Meroauueckue MaTepuasibl, Onpee/siloniue Mpoueaypbl OEeHUBA-
HHS 3HAHMH, YMEHHH, HABBIKOB U (WJIHM) ONbITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISAECTCS, TMO0 MPU MOMOIIY KOMIIBIOTEPHON CUCTEMBI
TECTUPOBAHUS, JHOO C UCIIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUN HA OyMaXHOM HO-
cutene. Bpems tectupoBanust 30 MuH. 3aTeM OCYIIECTBIISIETCSI IPOBEPKA TECTa IMpe-
[I0/IABATEJIEM U BBICTABIIETCS OLIEHKA COTJIaCHO METOJUKE BBICTABJICHUS OLICHKU MTPU
MPOBEICHUH NMPOMEKYTOUHON aTTECTAIUU.

Pemenue craHgapTHBIX 3a/lay OCYILIECTBISIETCSA, TUOO MPU MOMOIIM KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJH30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
MayXHOM Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCS MTPOBEP-
Ka pelieHus 3aJlad MpernojaBaTesieM U BBICTaBJISETCS OIEHKA, COTJACHO METOJUKE
BBICTABJICHUS OLIECHKH IIPU IPOBEACHUU TPOMEKYTOUHOM aTTECTALINH.

Pemenue npukinagHbIX 3a/lady OCYIIECTBIISIETCS, JUOO MPH MOMOILKA KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJHb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutelie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MTPOBEP-
Ka peuieHus 3aJlad NpernojaBaTesieM U BBICTaBJISETCS OLIEHKA, COTJaCHO METOJIUKE
BBICTABJICHUS OLICHKU ITPU MPOBEJECHUU TPOMEKYTOUYHOM aTTeCTALINH.

8 YYHEBHO-METO/JMYECKOE U UTHOOPMALUMOHHOE
OBECIIEYEHME JUCIIUIIJINHbI

8.1 Ilepeyenb y4eOHOI JJUTEPATYypPbl, HCOOXOAUMOM JJIs1 OCBOCHUSI TUCIIH-

IJIMHBI
OcHoBHas uTeparypa

1. CBucrona T.B. JlydyeBbie u m1a3MeHHbIE TEXHOJIOTUHU [ DJIEKTPOHHBIN pecypc]: yueb. 1mo-
cobue / T.B. CBucrosa. - Boponex: ®I'bOY BO «BopoHexckuii rocy1apcTBeHHbIN TeXHUYECKUN
yauBepcuteT», 2016.

2. Tannepun B.A. Ilporecchl MIa3MEHHOTO TPaBJICHHUS B MHMKpPO- M HAHOTEXHOJOTHSX:
yueb. mocobue :nomymeHo YdeOHO-meToauueckuM oObenuHeHueMm / B.A. I'annepun; mon pen.
C.I1. TumomenkoBa. — M.: BUHOM. JlaGoparopus 3nanumii, 2015. - 283c. - (Hanorexnonorumn). -
ISBN 978-5-9963-0032-7

3. CymikoB A.Jl. BakyymHas snekTpoHuKa: OU3MKO-TEXHUUECKUE OCHOBBI: y4el. mocodue /
A 1. Cymkos. - CII6.: Jlans, 2004. - 464 c. - ISBN 5-8114-0530-8

4. CymkoB A.Jl. BakyymHas snekTpoHuKa. OU3NKO-TEXHUUYECKHE OCHOBBI [ DIEKTPOHHBIN
pecypc]: yueb. mocodue / A.Jl. Cymkos. — CII6.: Jlans, 2021. - 464 c. - ISBN 5-8114-0530-8. URL.:
https://e.lanbook.com/book/167723

5. JlozoBckuii B.H. HanotexHonoruu B 37eKTpoHUKE: BBeeHNE B CIIENUATBbHOCTD: Y4eo.
nocobue / B.H. Jlozosckuii, I'.C. Koucrautunosa, C.B. Jlo3osckuii. - CII6. : Jlans, 2008. - 336 ¢. -
ISBN 978-5-8114-0827-6

6. Jlo3oBckuii B.H. HanorexHosoruu B anekrponuke. Beenenue B crenuanbHOCTh [Dek-
TpoHHBIN pecypc]: yue6. mocodue / B.H. Jlo3oBckwmii, C.B. Jlo3oBckuit. - 3-¢ u3m., crep. - CIIO.:
Jlans, 2024. - 332 ¢. - ISBN 978-5-8114-3986-7. URL.: https://e.lanbook.com/book/386429

7. BbIcOKOBaKyyMHbI€ TE€XHOJIOTHYeCKHe Mpouecchl B HAHOMHKeHepHu: yuel. mocodue
/ ¥O.B. ITandunos [u ap.]; mox pen. B.A. IllaxnoBa. — M.: MoCKOBCKU# TOCy1apCTBEHHBIA TEXHU-
yeckuii yHuBepcuteT M. H.D. baymana, 2011. - 196 c. - ISBN 978-5-7038-3494-7 (xHn.3), 978-5-
7038-3509-8. URL.: http://www.iprbookshop.ru/94759.html
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JlononHuTensHas auTeparypa

8. KomapoB ®.®. Monnas u goronHas obpaborka marepuaioB : yued. mocobue / ..
Komapog, C.B. KoncrantunoB. — MH. : Bemmiimas mxkoina, 2022. - 248 c¢. - ISBN 978-985-06-
3395-8. URL.: https://www.iprbookshop.ru/129933.html

9. I'osant B.B. OcHOBBI (hu3uku mia3mel: yued. mocodue / B.b. IN'omanT, A.I1. XXununckuid,
N.E. Caxapos. - 2-¢ uzn., ucnp. u jgomn. - CI10.: Jlans, 2011. - 448 c. - (YueOnuku ans By30B. Cre-
nuanpHas auteparypa). - ISBN 978-5-8114-1198-6

10. Butnep JL.P. BakyymHas W Tma3MeHHas OJIEKTPOHUKA : ydeOHoe mocobue / JLP.
butHep. - Tomck : ToMCKHIA TOCYAapCTBEHHBI YHUBEPCUTET CHCTEM YIPABJICHUS U PATHOdIICK-
tpouuku, 2007. - 148 c. - ISBN 2227-8397. URL.: http://www.iprbookshop.ru/13920.html

11. KyapsiueB A.A. ®usuka Tieromero paspsaa: yued. mocodue / A.A. KyapsiBues. -
CII6.: Jlanb, 2010. - 512 c. - (YueOnuku as By3oB). - ISBN 978-5-8114-1037-8

12. Jlunaros I'.W. [1na3mMeHHas AJIEKTPOHUKA: AJIEMEHTAPHBIC TPOIIECCH B IUIa3Mme: yueO.
noco6wue / I'.1. JIumaros. - Boponex: BI'TY, 2003. - 97 c.

13. Ilna3mennasi texHosorusi B mpousBoactBe CBUC / Ilon pen. H. AiiHcnpyka,
. bpayna ; niep. ¢ anra. FO. M. 3onorapesa, B. B. FOnuna ; Ilox pen. E. C. Mamkosoi. — M. :
Mup, 1987. - 469 c.

14. KypnocoB A.M. TexHoorus mponu3BOACTBA MOJYNPOBOAHUKOBBIX MPUOOPOB M MHTE-
IpaJIbHBIX MHKpOcXeM: yue0. mocobue s By3oB / A.U. Kypuaocos, B.B. IOnuH. - 3-¢ u3zn., nepe-
pab. u non. — M.: Beicmr. mik., 1986. - 367 c.

15. Texnosoruss CBUC: B 2-x k1. KH. 1 / mox pen. C. 3u; niep. ¢ anrn. nox pex. FO.J1. Yu-
ctsikoBa. — M.: Mup, 1986. — 404 c.

16. Texnosoruss CBUC: B 2-x k. KH. 2 / mox pen. C. 3u; niep. ¢ anrn. nox pex. FO.J1. Yu-
ctsikoBa. — M.: Mup, 1986. — 453 c.

17. MeTtoanyeckue yKa3aHHUsl K BBINIOJIHEHUIO J1a00OPATOPHBIX padoT mo aucuuiumHe «Oc-
HOBBI JTYYEBBIX U TUIA3MEHHBIX TEXHOJIOTHI» IS CTYJICHTOB HAIPaBICHUS MOITOTOBKU OaKaIaBpOB
210100 «DnekTpoHHKA W HAHOAJIEKTPOHMKA», Mpoduist «MHKPOINIEKTPOHUKA U TBEPIOTENbHAs

AJIIEKTPOHMKAY» OYHOU (popMbI 00yuenus [InexkTponnsiid pecypc] / coct. T.B. CBucrtona. - Boponex:
OT'BOY BIIO «BI'TY», 2015. (Ne 279-2015)

8.2 Ilepeyenb MHPOPMAIMOHHBIX TEXHOJOTMid, UCMOJb3YeMbIX MPH OCY-
IIEeCTBJICHUH 00Pa30BaTEJIbHOI0 MPOLECCa MO JUCHHUILINHE (MOYJII0), BKIIOYAS
nepeYyeHb JMLIEH3UOHHOIO NMPOrPaMMHOIO obecmedeHus, pecypcoB uHgpopma-
HMOHHO-TEJIEKOMMYHUKAINMOHHOM ceTn «HTEepHET», COBpeMeHHbIX npodeccu-
OHAJIbHBIX 023 TaHHBIX U HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM

IIporpaMmHoe odecnieueHne KOMNBIOTEPOB /51 CAMOCTOSITEILHON U ayTUTOPHOI paGoThI:
— Omnepamnmonnsie cucteMsl ceMerictBa MSWindows;
— [Ilaker odpucueix nporpamm LibreOffice;
— IIporpamma npocmotpa ¢aitnoB WinDjview;
— TIporpamma mpocmorpa daitos popmara pdf Adobe Acrobat Reader;
— Hurepuer-6paysepst Mozilla Firefox, Google Chrome;
— Marematnueckwuii maker MathCad Express, Smath Studio;
— Cpena paspadotku Python;
— Cucrema ynpasnenus Kypcamu Moodle;

Hcnosib3yemble 3JIeKTPOHHbIE OUOJIMOTEeYHbIE CUCTEMBI:
— Moayns kauroodecneuennoctd AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;
—  OBC UznarensctBa «JIAHDbY, B TOM uncne k koyeknusam «HXeHEepHO-TEXHUYECKUE
Haykuy, «Duszukay: http://e.lanbook.com/;
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SBbC IPRbooks: http://www.iprbookshop.ru;
Hay4Has syekTpoHHas oudanoreka eLIBRARY.RU: http://elibrary.ru/.

NudopmannoHHblie CIPABOYHbIE CUCTEMBbI:

nopTai ¢enepaabHbIX TOCYJapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB BBICIIETO 00pa3o-
BaHus: http://fgosvo.ru;

eIMHOE OKHO JIOCTyIa K 00pa3oBaTesibHbIM pecypcam: http://window.edu.ru/;

OTKpBITHII 00pa3zoBarenbHbIil pecypc HUAY MU®DU: http://online.mephi.ru/;

OTKpbITOE 00pazoBanue: https://openedu.ru/;

¢dusnueckuii nHGOopManMoHHBIN mopTai: http://phys-portal.ru/index.html
ITpodeccronanpHbie cripaBodyHbie cucTeMbl « TexakcmepTy»: https://cntd.ru

OnektpoHHas nHopmarmoHnHas oodpazoBarenbHas cpefa BI'TY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMAS

JJIA OCYIMECTBJIEHUSA OBPA3ZOBATEJIBHOI'O ITPOIIECCA

1. Jlekuuonnas aynuropus 311/4, ykoMmIuieKTOBaHHas CHIEUAIU3UPOBAHHON MeOeNbio U

OCHaIIeHHas: 000pyIOBaHHEM /ISl JICKIMOHHBIX JIEMOHCTPAIUNA: MYJIbTUMEANA-TIPOCKTOPOM, CTa-
IIMOHAPHBIM 3KpaHOM, HA0OpaMU JEMOHCTpalMOHHOTro o0opyoBaHus (yueOHbIi kopiyc Ne 4, pac-
MIOJIO’KEHHBIN 110 ajipecy: MockoBckuii nip., 179):

KOMIUIEKT y4eOHoll Mebenu: pabodyee MecTo mpernoaBaTens (CTo, CTy);

paboumne MecTa 00ydJaronIuXxcs (CTOIBI, CTYJIbs) HA 22 YeloBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HaCTCHHBIH.

OTHETYLIUTEb.

2. JlabopaTopusi BAKYYMHOW TeXHUKM, aya. 113/4 (yueOnsiii kopiryc Ne 4, pacnonoxeH-

HBII 10 azipecy: MockoBckuii mp., 179), ocHarieHHast He0OXOAMMBIM 000pyIOBaHUEM:

KOMIUIEKT y4eOHOU MeOemnn: pabodyee MeCTo IpernoaBarens (CTo, CTy);

paboune MecTta oOyuarouxcs (CToMibl, CTyNbs) Ha 12 yenoBexk;

mukpockon POM-100;

cnektpodortomerp NKC-14;

akBaauctuwuisitop PHS Aqua 4,

BaKyyMHBIH yHUBepcanbHbli oct JEE 4B,;

HHUKATOp BaKyyMma ¢ OJIOKOM ITUTAHUS;

YCTPOMCTBO TEPMUUYECKOTO PACTIBLICHUSI.

OTHETYIITUTEIb.

3. AucnieiiHplii KJacc A7 CaMOCTOSITENbHONH paboThl CTYNEHTOB, YKOMITJIEKTOBaHHBIN

CTHeMATM3UPOBAHHON MEOETbI0 M OCHAIICHHBIN MEePCOHAIBHBIMUA KOMITBIOTEPAMH C JIMIIEH3UOH-
HBIM NIPOrpaMMHBIM 00ecIeueHHEeM C BO3MOXKHOCTBIO MOAKIIOUeHHS K ceTu «HTepHeT» U JoCTy-
MIOM B IJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYI0 Cpefly yHUBepcutera, aya. 209/4 (yueb-
HbII Kopryc Ne 4, pacriosoKeHHbIH 1o aapecy: MockoBckuii mp., 179):

KOMIUIEKT y4eOHOI Mebemnu: pabodyee MeCTO IpernoaBarens (CToJ, CTy);
paboune MecTa 00ydaroMxcs (CTONbI, CTYJIbs) Ha 20 YenoBexK.
KOMITbIOTEp-cOOpKa kKad.9;

kommbioTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);
KOMITbIOTEp-cOOpKa Kad.7;

KOMIbIOTEp-cOopKa Kad.3;

komnbiotep B cocTtase: (H61/IntelCorei3/Ks/M/23" LCD);
KOMIIbIOTEp-cOopKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;
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KOMIThbIOTEp-cOOpKa Kad.8;

KOMITbIOTEP-cOOpKa Kad.2;

KOMITbIOTEP-cOOpKa Kad.6;

KoMIbIoTep-cOopka kad.10;

kowmil. B cocT: Cuct.610k RAMEC GALE,monutop 17" LCD;
KOMIIbIoTep-cOopka Kad.1;

skpaH Projecta ProScreen HacTeHHBIN PYJIOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIIUTEIb.

10 METOANYECKHUE YKA3ZAHMA U1 OBYYAIOIIUXCAA
1O OCBOEHMIO JIUCHMIIJIMHBI (MOAYJISA)

[To muctmmmae «OCHOBBI JTyYEBBIX M TUIA3MEHHBIX TEXHOJOTHI» YUTAIOTCS
JICKIIMH, TIPOBOJIATCS MPAKTHUSCKHUE U TAOOPATOPHBIE 3aHSITHS.

OCHOBO M3yYEHUS TUCITUTUINHBI SBIISIOTCS JICKITMH, Ha KOTOPBIX M3JIararoTCs
HanOoJIee CYIIECTBEHHBIC U TPYIHBIC BOIIPOCHI, @ TAK)KE BOIPOCHI, HE HAIIICIITNE OT-
paXkeHus B yueOHOMU JTuTepaType.

[IpakTuueckue 3aHATHS HANpaBJIEHbl Ha MPUOOPETEHUE MPAKTUUECKUX HABBI-
KOB pacueTa IMapaMeTPOB TEXHOJOTUYECKUX IMPOIIECCOB JIYYEBBIX M TUIa3MEHHBIX
TEXHOJIOTUNA. 3aHSITHS MPOBOJAATCS MTyTEM PEIICHUSI CTAHIAPTHBIX U MPUKIAAHBIX 3a-
J1a4 B Ay TUTOPHUHU.

JlabopaTopHbie pabOThI BBITIOJHSIOTCS Ha J1a00paTOPHOM 00OPYIOBaHUU B CO-
OTBETCTBUU C METOJIMKAMU, PUBEJICHHBIMU B YKA3aHUSAX K BBITIOJIHEHUIO pa0oT.

Bonpioe 3HadeHHWE MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
caMocTosiTeNbHast paboTa cTyeHToB. MHpopmaiuio 000 Bcex BUIAX CaMOCTOSITEb-
HOM paboTHI CTYICHTHI MOTYYalOT HA 3aHATHUSX.

KoHTposs ycBOeHUs Marepuaja AWCIUIUIMHBI MTPOW3BOAUTCS Ha jabopaTop-
HBIX paboTax, MO0 B BUAEC KOHTPOJILHBIX BOTIPOCOB MPHU aTTECTAIUN TEKYIICH ycCIie-
BaeMocTH. OCBOCHHE JUCIUIUIMHBI OIICHUBACTCS Ha 3a4eTe.

Buy yueOHbIX
3aHITHU
Jlexms Hanucanune koHCHeKTa JIEKUUWA: KPAaTKO, CXEMaTUYHO, MOCIEA0BATEIHHO
¢buKcUpOBaTh OCHOBHBIE TMOJIOKEHHUS, BBIBOJBI, (OPMYITUPOBKH, 00001I1e-
HUSI; TIOMEYaTh BAKHBIE MBICIIH, BBIACJATH KJIIOUEBBIE CIOBA, TEPMHUHBI.
IIpoBepka TEPMUHOB, MOHATUK C IMOMOILBK) SHUMKIIONEAUM, CIOBapeEH,
CIIPAaBOYHHMKOB C BBIMMCHIBAHUEM TOJIKOBAHWUU B TeTpaab. OO03HaUCHHE
BOIIPOCOB, TEPMUHOB, MaTepHuaia, KOTOPbIE BbI3bIBAIOT TPYAHOCTH, ITOUCK
OTBETOB B PEKOMEHYEMOM JHUTepaType. Ecinm caMmocTosTENbHO HE y1aeT-
csi pa3zoOparbcsi B MaTepuaine, HeoOXoauMo chOpMyIIUpPOBaTh BOMPOC U
3aaTh MPEMOJABATEII0 HA JIEKIIMU WU HA IPAKTUYECKOM 3aHSITHH.
IIpakTnueckue KoHncnektupoBaHrue peKOMeHIyeMbIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
3aHATHS JIEKIMH, TOJrOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, IPOCMOTP pe-
KOMEHAYyEMOM uTepaTypsl. [IpocnyrBanre ayino- 1 BUACO3aIUCEN 110
3aJJaHHOM TEMeE, PEHIEHHE 3a]a4 IO AJITOPUTMY.
JlaboparopHas JlaboparopHbie pabOTHI MO3BOJSIIOT HAYYUTHCS MPHUMEHSTH TEOpeTHYe-
paborta CKHUE 3HAHWs, OJYYCHHbIC HA JIEKIIMU, TPH PEIICHUN KOHKPETHBIX 3ajJady.

J1eATeNbHOCTh CTYIEHTA




qTOGBI HaI/I6OJ'IeC paI_II/IOHaJII:HO 1 IIOJIHO HUCIIOJIB30BaTh BCC BO3MOXKHOCTHU
71a00paTOPHBIX, JIS TIOJTOTOBKH K HUM HEOOXOJAMMO: pa3o0paTh JEKIIHIO
MO0 COOTBETCTBYIOIICH TEME, 03HAKOMUTBLCS C COOTBETCTBYIOIIMM pa3e-
JIOM y4eOHHUKA, IPOpadOTaTh AOMOJHUTEIBHYIO JUTEPATYPY.

CamocrositenpHast |CaMmocTosiTeNlbHAasE paboTa CTYACHTOB CIOCOOCTBYET TIyOOKOMY YyCBOE-
pabota HUIO y4eOHOTO Marepuajia M Pa3BUTHUIO HAaBBIKOB caMooOpa3oBanus. Ca-
MOCTOSITENIbHAS paboTa MpeArnoIaraeT cleAyonre COCTaBISIONIHIE:
- pabora ¢ TeKCTaMH: y4eOHHKaMH, CIIPABOYHHKAMH, JTOTIOJIHUTEIHbHOU
JTUTEPATYPOi, a TAKXKe MPOPaOb0TKa KOHCIIEKTOB JICKIIHIA;
- paboTa HaJl TeMaMH JUIsl CAMOCTOSITEIIbHOTO N3YYCHUS;
- ydqacTue B paboTe CTyIeHYECKUX HAyYHbIX KOH(GEPEHIIUH, OTUMITHAT,
- IOJITOTOBKA K MMPOMEKYTOYHOM aTTECTAIUH.
IToaroroBka ['oTOBUTBCS K MPOMEXKYTOUYHOW aTTECTALMU CIEAYET CUCTEMATUYECKH, B
K IPOMEKYTOYHOH [TeueHue Bcero cemectpa. MIHTEHCHBHAS MTOATOTOBKA JI0OJDKHA HAYaThCs HE
aTTecTaluu MO3/HEE, YeM 3a MECSI-TIONTopa JI0 MPOMEKYTOYHOW arrecranuu. [laH-

HBIC IICPC 3a4CTOM TpU AHSA 3(1)(1)6KTI/IBHCC BCCIro MCIIOJIB30BaTh IJIA I1O-
BTOPCHUS U CUCTEMATU3allUU MAaTCpHaJia.
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1 | AktyanusupoBad paszen 8.1 B ua- | 04.02.2025
CTH cocTaBa yueOHOM JIUuTeparTypsl,

HEOOXOIMMOM IS OCBOEHHUS JIMC-
LIUTUTAHBI.




