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Ne Bunpl yueOHO# nesTebHOCTH 1 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 22 22 4acoB
6 CamocrosiTenpHas paboTa 36 36 4acoB
7 Bcero (6e3 ax3ameHa) 72 72 4acoB
8 ITonroroska u cgada pK3aMeHa 36 36 JacoB
9 OOGm1as Tpy10eMKOCTh 108 108 4acoB

3.0 3.0 3.E.

Ox3ameH: 1 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne .

PazpaboTuuk:

Houent kad. DI A. U. AkceHon

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos
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3aBeAyIOIHi BRITYCKAIOIICH Kad.
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TPOHHBIE TPUOOPEI JI. H. Opnukos

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa

CornacoBaHa Ha noprane Ne 24466 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

OcBoeHMe TUCHUILIMHBI SBJSETCS MOIYy4Y€HHUE YIITyOJIEHHOro MpodeccuoHanbHOro 00pa3oBaHuUs
IO JIA3€PHBIM U 3JIEKTPOHHO-UOHHBIM TEXHOJIOTHAM, a TaKkke (PU3MUYECKUM IpolieccaM, MPOTEKAIOLINM B
MIOBEPXHOCTHOM CJIO€ TBEPJIOTO Tejia MIPU TOPMOKEHUH JIa3€PHOTO JIyda U YCKOPEHHBIX 4aCTHULI, TO3BOJIS -
IOIIETO BBITYCKHUKY 00JIaaTh MPEeIMETHO-CIIEUATN3UPOBAHHBIMI KOMIIETEHLIUSAMH, CIIOCOOCTBYIOIIUMHU
BOCTPEOOBAaHHOCTU Ha PbIHKE TPyJa, 0OECHEUMBAIOLIEr0 BO3ZMOXKHOCTh OBICTPOTO M CAMOCTOSTEIHHOIO
npruoOpeTeHus] HOBBIX 3HaHUIM, HEOOXOIUMBIX Ul afaNTalMi U YCIEIHON MPpodeCCHOHAIBHON 1esTeNb-
HOCTH B 00-J1aCTH KBAaHTOBOM U ONTUYECKOU JIEKTPOHUKH.

1.2. 3ajaun AMCUMILINHBI

—  HU3y4YeHHE 3aKOHOMEPHOCTEH TOPMOKEHHUS JIEKTPOHOB B TBEPJOM Te€J€ M BTOPUYHBIX MPOIIEC-
COB, BBI3bIBAEMBIX JIEKTPOHHOU OOMOapAHpPOBKOI;

— U3yYeHHe HOHHOW OOMOapAMPOBKH TMOBEPXHOCTEH U IMPOILIECCOB, BHI3BIBAEMBIX HMOHAMH, a
TaKKe JIyda Ja3epa;

— moxydeHue nHPOPMALUH O crioco0ax (POPMHUPOBAHUH FIEKTPOHHBIX U HOHHBIX ITYYKOB;

—  O3HAKOMJICHHE OOYYaIOLIUXCs C UCTOIb30BAHUEM HOHHO-TIA3MEHHBIX YCTPOMCTB B TEX-HOJO-
THYECKUX MPOIeccax.

2. MecTo nmucuuiiiuebl B cTpykrype OITOII
Hucuumuinna «IIporecchl nazepHoil U neKTpoHHO-MoHHOM 00paboTku» (b1.B.O/I.1) otHOCHTCS K
6noky 1 (BapuaTuBHas 4acTh).
ITocnenyromyMH TUCUMIUIMHAMU SBIAIOTCA: MaTepHuaibl HETMHENHON ONTUKU U JTMHAMUYECKOU
rojorpaduu.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-2 cnocoOHOCTBIO MCIIONB30BATh PE3YIbTAaThl OCBOEGHUS AMCLUUIUIMH MPOTPaMMbl Maru-
CTpaTypshl;

— OIIK-4 crmocoOHOCThIO CAMOCTOSITENIEHO MPUOOPETATh U MCIOIB30BaTh B MPAKTHYECCKON eI -
TEJIbHOCTH HOBBIE 3HAHUS M YMEHUS B CBOEH MpeIMeTHOM 001acTH;

— TJIK-14 TOTOBHOCTBIO OCYIIECTBISITh ABTOPCKOE COIPOBOXKIACHUE pa3padaThIBACMBbIX
YCTPOICTB, MPUOOPOB U CUCTEMBI DJICKTPOHHOM TEXHUKH Ha dTarax MpOeKTUPOBAHUS U MPOU3BOJICTBA;

B pesynbpTare u3ydeHus: IUCIUILTMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh - OCHOBHbIC TNPHUHIMIBI W METOJbl HCCIENOBaHMs, pPa3pabOTKU U IMPOU3BOJCTBA
YCTPOMCTB ¥ NpUOOPOB KBAHTOBOM M ONTUYECKOW IEKTPOHMKH, a TAK)KE ONTHYECKUX MaTEpUAJIOB U dJie-
MEHTOB; - TEXHOJIOTUYECKHE MPOLECCHl U OCHOBHBIE BUbI 000PYIOBAHUS ISl IPOU3BOJICTBA YCTPONUCTB U
npuOOPOB KBAHTOBOW M ONITUYECKOM AIIEKTPOHUKH; - (DyHIaMEHTAIbHbIE OCHOBBI B3aUMOICHUCTBUE 3apsi-
JKEHHBIX YaCTHUI] C BEIIECTBOM.

—  yMeTb - 000CHOBAHHO IIJIAHWPOBATh HATPABJIEHUE CBOCH JIEATENIFHOCTH B 00JIACTH KBAHTOBOM
U ONTUYECKOM 3JIEKTPOHUKU HA OCHOBE aHAJIM3a HayYHO-TEXHUYECKON JIUTEPaTyphl; - aHAIU3UPOBATh UH-
dbopMaIio 0 HOBBIX TUIIAX KOPITYCKYJISPHO-JIYUYEBbIX YCTAHOBOK

— BJAQJeTh - METOJaMU OIICHKH TEXHHKO-dKOHOMHYECKOW 3()(EeKTUBHOCTH HCCIEIO0BAHUH,
MIPOEKTOB, TEXHOJOTHYECKUX MPOIIECCOB U IKCIUTyaTallud HOBBIX TPUOOPOB U CUCTEM KBAaHTOBOM U OITH -
YEeCKOM AJIEKTPOHUKH; - HaBbIKAMU aHaJIM3a HAyYHO-TEXHUYECKOW JIMTEpaTyphl, MPOBEIECHUS MOUCKOBBIX
MCCJIEIOBAHUN W TIOATOTOBKU OTYETOB, MPE3CHTAINN, HAYyUYHBIX MyONUKalUN MO pe3yabTaTaM MpOBEICH -
HOT'O aHAJIM3a U BBIIIOJHEHHBIX UCCIIEI0BaHUIM.

4. O0beM TMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBiseT 3.0 3aUueTHBIX eIMHMILIBI U IIPeCcTaBIeHa B Ta0mu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUIIIIMHBI

Bunbr yaeOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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1 cemecTtp

AynuTtopHble 3aHATUSA (BCETO) 36 36
Jlexuun 18 18
[IpakTnueckue 3aHATHS 10 10
JlaboparopHbie pabOTHI 8 8
W3 HUX B MHTEpaKTHUBHOU (hopMme 22 22
CamocrosiTenpHas paboTa (Bcero) 36 36
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 5 5
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 21 21
[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 10 10
Bcero (0e3 ax3aMeHa) 72 72
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunnl 3.0 3.0

5. ConepsxkaHue TUCHUILINHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH

= | = | 2% EE
2 o o O = 5
= jan} () O C% 2 (D] an)
r S B s S 2 0
HasBanus pa3nenoB TUCHUTLITAHBI i ® =Y o, o 2 &5
= 5 = s s 0 ==
e, < < S e =
= = ) M8 g8
1 cemectp
1 OCHOBBI IEKTPOHHO-UOHHBIX M TIa3- 4 0 0 9 13 |OIIK-2, OIIK-
MEHHBIX TEXHOJIOTUH. 4, 11IK-14
2 B3anMoaeicTBrE ANEKTPOHOB C 4 4 0 5 13 OIIK-2, OIIK-
TBEPJIBIM TEJIOM 4, IIK-14
3 B3auMojeiicTBIE HOHOB C TBEP/IBIM Te- 4 4 8 14 30 OIIK-2, OIIK-
JIOM 4, IIK-14
4 TemnnoBoe eCTBUE JIa3€PHBIX, JICK- 3 2 0 7 12 | OIIK-2, OIIK-
TPOHHBIX U MOHHBIX JTy4eil 4, 11IK-14
5 Moaudukarysi ToBepXHOCTHBIX 3 0 0 1 4 OIIK-2, OIIK-
CBOMCTB TBEPAOTO Teja MpU 00TydeHUN 4, 11IK-14
My4YKaMU YCKOPEHHBIX YacTHII.
Hroro 3a cemectp 18 10 8 36 72
Hroro 18 10 8 36 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
3 s 5
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
o S E
= o, =
& o 2
= S
1 cemecTp
1 OcHoBbI 5ekTpoHHO- | KpaTkas ucropusi pa3BUTHS UCCIEA0OBaHUM 110 B3au- 4 OIIK-2,
HMOHHBIX U IUIA3MEHHBIX | MOJEHUCTBUIO YCKOPEHHBIX YaCTUL] U KOTEPEHTHOI'O U3- OIIK-4,
TEXHOJIOTHI. JIydeHHUs Ha TBepAOE Teio. Poib 1 MeCTO JUCHUILIIN- I1IK-14
HBI B ()OPMHUPOBAHUY UHKECHEPA AIEKTPOHHON TEXHHU-
KH.
Hroro
2 B3aumozeiicTBue Paccesanue anextpona B TBepabIx Tenax. [moTHOCTH OIIK-2,
JJIEKTPOHOB C TBEPABIM | IOVIOLIEHHOW HEPIMH, MEXaHU3MBI PaCCEesSHUs, ITOTe- OIIK-4,
TEJIOM pu sHepruu. IIpo0er 31eKTpOHOB B TBEPAOM TEllE, [IK-14
CBSI3b MEXAY IPOOETOM 3JIEKTPOHA U MOTEPSIMHU IHEP-
ruu. XUMHUYecKoe JIeHiCTBHE 3JIEKTPOHHOTO 00ITyye-
HUSl, CTUMYJIMPOBAaHUE XUMUYECKUX PEaKLIUH, AUCCO-
LUalMs CIOKHBIX COeTMHEHUH, 1ecopOLrs Ta30B.
Hroro
3 B3aumopeiictBue HoHOB | TOpMOKEHUE MOHOB, IOTEPU SHEPTUU HOHOB IIPU TOP- OIIK-2,
C TBEPJIBIM TEJIOM MOKEHUH B BeniecTBe. KarogHoe pacnbuieHHe mo- OIIK-4,
BEPXHOCTH TBEPJBIX TE€J IIPU BO3JAECUCTBUH I10-TOKOB [IK-14
HMOHOB. DMHUCCHS DIIEKTPOHOB U HOHOB C TIOBEPXHOCTH
BEIIECTBA, MMOJIBEPTHYTOr0 HOHHON O0MOappOBKe.
XUMHYECKOE NeHCTBUE NOHOB C BenlecTBoM. MoHHasg
UMIUTaHTALNS
Hroro 4
4 TenioBoe nieficTBUE CranuoHapHbIi Harpes, JIOKaJIbHBINA HarpeB dJIeK- OIlK-2,
Ja3epHBIX, AEKTPOHHBIX | TPOHHBIMH, JJA3€PHBIMU U MOHHBIMH ITyuykamu. O06- OIIK-4,
Y NOHHBIX JTy4eH pa3zoBaHMe "KUHXaJIbHOTO" IIBA MPU 3JIEKTPOHHO- [IK-14
JIy4€BOM CBAapKe
Hroro 3
5 Monudukanus 3akaJsika MOBEPXHOCTH CTaJIM IIPU UMITYJILCHOM, Ja- 3 OIIK-2,
MOBEPXHOCTHBIX CBOMCTB |3€PHOM M JJIEKTPOHHOM Harpee. [ToBbinenue OIIK-4,
TBEPZOIO Teja IMpH TBEPAOCTU YU U3HOCOCTOMKOCTH METAJIIOB B pPE3yibTa- [IK-14
00TydeHNH TTyYKaMu T€ HOHHOTO OOJTyYCHHSI.
YCKOPEHHBIX YaCTHIL. Hroro 3
Hroro 3a cemectp 18

5.3. Pa3nenbl JMCUMILUIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMpeabl Ty IIUMHU)
U o0ecneynBaeMbIMH (IOCJIeAYOMIUMHU) JUCHUATIIMHAMHA
Paznenbl quctuIIMHBl ¥ MEKIUCIUIITHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIUMU) U

o0ecrneynBaeMbIMH (ITOCIEIYIOMIMMHI) TUCHUTUTMHAMH MIPEICTaBICHbI B Tabuie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

Ne pa3nenoB naHHOM TUCIMIUINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHe 00eCTIeUMBAIOLINX U
o0ecreunBaeMbIX AUCHUILIINH

1 2 3 4 5

[Tocnenyromuye TUCIUIIITUHBI

HanmenoBanune JUCHUITINH

1 Marepuanbl HETMHEHHOM ONTUKYU U IUHA-

. + + + + +
MUYECKOHU rosiorpapuu

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHI THIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, U BUIOB 3aHS -

THH
§ Buner 3angaTuit
= = :
) t=)
] [+
> y & S 8 DopMBbI KOHTPOJIS
2 = ] < 2
2 = O
~ =
OIIK-2 + + + + OtyeT mo nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect
OIIK-4 + + + + OrueT 1o 1abopaTopHoii pa-
6ote, Onpoc Ha 3aHATUSX,
Tect
I1IK-14 + + + + Otuet no nabopaTopHOii pa-
6ote, Onpoc Ha 3aHATHUSAX,
Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aALMU 00yYeHH s
TexXHOIOTUM HHTEPAKTUBHOTO O0YUICHHUSI PH pa3HBIX (popMax 3aHATUH MpUBEICHBI B Tabmwuie 6.1.
Tabmura 6.1 — TeXHOIOTHH MHTEPAKTUBHOTO O0YUYEHHS MTPH Pa3HBIX (hopMax 3aHATHI

Hurepakr
WBHBIC
HNHrepakTuBHBIC
WHTepakTUBHbIE JEKIUH, | IPAKTHYE
Merozp! na0opaTopHbIE 3aHATHS, Bceero, u
N q CKHE
3aHATHS,
q
1 cemecTp

[Ipesenraruu ¢ 8 8
HCIIOJIb30BAaHUEM
MYJIBTUMENA C
o0CyXIeHHEM
Pabora B xomanie 8
Pemenne cutyalimoHHbIX 6 6
3a1a4
Hroro 3a cemectp: 8 8 6 22
Hroro 8 8 6 22
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7. JIaGopaTtopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeIeHO B Tabmmie 7.1.
Tabmuua 7.1 — HaumeHoBanue 1a00paTopHBIX padboT

3 z§
Q P=a=t
Qo O T
= )
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
o S E
= o, =
a o 2
= S}
1 cemecTp
3 BzaumoneiicTBrue noHOB | MiccenoBanue mpoiecca HOHHOW 00pabOTKH Ma- 4 OIIK-2,
C TBEPABIM TEJIOM TEPHUAJIOB OIIK-4,
HccnenoBanue mpolecca HOHHO-TUIA3MEHHOTO Pacibl- 4 IIK-14
JIEHUsI MaTepHUAJIOB
Uroro 8
Hroro 3a cemectp 8
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMe MpaKTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabiuie 8.1.
Tabmuia 8.1 — HaumeHoBaHMe MPaKTUYECKUX 3aHATHHA (CEMHUHAPOB)
3 z§
Q P=a=1
g S 3
o ]
HasBanus paznenos HanmMeHnoBaHnue npakTUUeCKuX 3aHATUN (CEMUHAPOB) zF &5
o S E
=3 ez
Y <
= S
1 cemectp
2 B3aumoneiicTBue Pacuet nnmHbI cBOOOAHOTO TTpoOera v rTyOUHBI TTPO- 4 OIIK-2,
JJIEKTPOHOB C TBEPABIM | HUKHOBEHMS 3JIEKTpOHA. Pacuer ckopocTu ucnapenus OIIK-4,
TEJIOM TBEPJIOTO TeJia MO BO3JACHCTBUEM 3JIIEKTPOHHOTO I1IK-14
ayya.
Hroro
3 BzaumopeiicTBrue nOHOB | PacueT riryOuMHBI IpoOera HOHOB B TBEP/IOM TEJIE. OIIK-2,
C TBEPBIM TEJIOM BTo-puuHast HOH-3JIEKTPOHHAS SMUCCHUS. OIIK-4,
Hroro IIK-14
4 TeruioBoe nelcTBUE TemnoBoil pacyeT npu B3aUMOAECHCTBUM 3aPSKCHHBIX OIIK-2,
JIA3€pHBIX, AEKTPOHHBIX |YaCTHI] C TBEPABIM TeJIOM. Pacuet mapameTpoB TepMU- OIIK-4,
U UOHHBIX JIy4eH YECKOro MpoLecca HaNbUICHHUS. [1IK-14
Hroro 2
Hroro 3a cemectp 10

Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH TPEICTaBICHbI B

Tabimue 9.1.

9. CamocrosiTesqibHasi padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
2 5 =
Bunael camocrosTensHON & > O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
padoThI 8 g 2
=S 22
a e g
~ S}
1 cemecTp
1 OcHoBbI a51ekTpoHHO- | [loArOTOBKA K MpaKkTHye- 4 |OIIK-2, |Omnpoc Ha 3aHATHSX, TecT
HMOHHBIX U IIJIA3MEHHBIX CKUM 3aHSATHSAM, CEMHUHA- OIIK-4,
TEXHOJIOTUH. pam [IK-14
[TpopaboTka TeKIHOHHOTO 5
MaTepuana
UTtoro 9
2 BzaumopeicTBue [TpopaboTka JIEKITMOHHOTO 5 OIIK-2, |Omnpoc Ha 3aHsTUSIX, Tect
3JIEKTPOHOB C TBEPJBIM Marepualia OIIK-4,
TEJIOM Hroro [IK-14
3 B3aumopeiictBue noHoB |[loaroroBka K nmpakTuye- 4 OIIK-2, Onpoc Ha 3aHaTusax, Ot-
C TBEP/BIM TEJIOM CKHM 3aHSTUSAM, CEMHHA- OIIK-4, |4et no mabopaTopHOH pa-
pam [IK-14 oore, Tect
[IpopaboTka JIeKIIHOHHOTO 5
Marepuaa
OdopMmieHre OTYETOB IO 5
J1abopaTOpHBIM paboTam
Hroro 14
4 TerutoBoe neficTBUE IToaroroBka K mpaxkTuye- OIIK-2, |Omnpoc Ha 3aHATHAX, TecT
JIA3€PHBIX, SJEKTPOHHBIX | CKAM 3aHATHUSIM, CEMUHA- OIIK-4,
U UOHHBIX JIy4eH pam [1K-14
[IpopaboTka TeKIHOHHOTO 5
MaTepuana
Hroro 7
5 Monuduxarus [TpopaboTka JIEKITMOHHOTO 1 OIIK-2, |Omnpoc Ha 3aHATHSAX, TecT
IIOBEPXHOCTHBIX CBOMCTB | Marepuaia OIIK-4,
TBEPJIOTO TeJa MpHU Hroro 1 [1K-14
o0JTy4yeHHH TyYKaMH
YCKOPEHHBIX YaCTHLL.
Hroro 3a cemectp 36
IloaroroBka u caada PK3a- 36 OK3aMeH
MeHa
Hroro 72
10. KypcoBasi paGoTa (Ipoexr)
He npenycmotpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

DneMeHTbl yueOHo

MaxkcuMaibHBIN

MaxkcuMaibHBIN

MaxkcuMaibHbIA

Bcero 3a
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Oasi 3a mepuo
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon PHOT
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
1 cemectp
Omnpoc Ha 3aHATHAX 15 16 16 47
Otuer no naboparopHoit 8 15 23
pabote
Hrtoro makcumyM 3a nepu- 15 24 31 70
on
DK3aMeH 30
Hapacraromum ntorom 15 39 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH MpeACTaBieH B Tadbymie 11.2.
Ta6muia 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
basel Ha 1aTy KOHTPOJIBHOU TOYKHU Onenka
> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasibHOM cymMmbl OaiioB Ha Aaty KT 4
Ot 60% 1o 69% ot makcumasibHON cymMbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. IlepecueT cymMMBbI 02J1JIOB B TPAAULUMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY
[Tepecuer cymMbl OalJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIIEHKY INpEJCTaBleH B TabJHIe
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Urorosas cymma 0asios,
Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAAaHHBIN Onenka (ECTS)
9K3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEITHHO
3 Y ) 65 - 69 Y P
TOBJIETBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. OcHoBbl ¢u3HKHK TIa3Mbl: Y4eOHOe mocodue. 2-e¢ u3n., ucnp. u gon. / I'omant B.E., Ku-
muHckuit A.Il., Caxapos U.E. - CII6.: U3garensctBo "Jlans", 2011. - 448 c. ISBN 978-5- 8114-1198-6.
Pexxum nmoctyma: http://e.lanbook.com/books/element.php?pll cid =25&pll id=1550 (oOpamenue
20.04.2018r.) [DnexTpoHHBIi pecypc]. - https://e.lanbook.com/book/1550#book name

2. Poxanckuit B. A. Teopus mnasmel: Yuebnoe mocodbue. — CII6.: M3ngarenscTBO «JlaHby. —
2012. — 320 c.: un. — (YueObHuku g By3oB. CrenuanbHas JuTepaTypa). Pexum nocrtyma
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=2769 (obOpamenue 20.04.2018r.) [Dnek-
TpPOHHBIN pecypc]. - https://e.Jlanbook.com/book/2769#book name

3. TIIporueccsl ma3epHOI U IEKTPOHHO-HOHHON TEXHOJIOTHHU: YueOHoe nocodue / AkceHoB A. U.
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- 2018. 123 c. [DnexkrponHbIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7262, nata 00-
pamenus: 04.05.2018.

12.2. lonoiHUTEIbHAS JIUTEPATYpPa

1. JIxonc, Maptun Xapmiu. DeKTpoHHKa - mpaktudeckuit kype : Ilep. ¢ anri. / M. X. JxoHc ;
nep. : E. B. Boponos, A. JI. Jlapun. - 2-e u3z., ucnp. . - M. : Texaocdepa, 2006. - 510[2] c. : w1. - (Mup
anekTpoHukH ; VII - 22). - bubmuorp.: ¢.498-499 . - [Ipeam. ykas.: c. 500-510. - ISBN 5-94836-086-5 :
212.13 p. (nanuuue B 6ubmmorexe TYCVYP - 30 3k3.)

2. CymkoB A.Jl.. BakyymHas snexktpoHuka. @U3HKO-TEXHUYECKHE OCHOBBI: yueOHOe mocobue
11t By3oB - CII6. : Jlanb, 2004. - 462 ctp. (Hanmmuue B Oubmotexke TYCYP - 37 5k3.)

3. [Hanwmmuna T.H., Yucroenosa U.A. Texnonorus CBUC: yueOHO-MeTOAMYECKOE TOCOOUE IO
ayIMTOPHBIM MPAKTUYECKUM 3aHATHUSAM U caMocTosTeNbHOM padote. - Tomck: TYCVYP, 2007. - 70 c. (Ha-
auuue B ondmmoreke TYCVYP - 50 5k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOUH

12.3.1. Obs3aTenbHbIC y4eOHO-MeTOAMYeCKHE TOCOOHS

1. HccnenoBanue rnpoliiecca HAHECEHUS IJIEHOK MarHETPOHHBIM CIIOCOOOM: METOIMYECKHE YKa-
3aHus K nabopatoproii padote / JI.H. Opnukos.- Tomck: TYCVYP, 2013.- 23 c. (o6pamienne 20.04.2018r.)
[DnmexTponHbIit pecypc]. - https://edu.tusur.ru/publications/3459

2. . HccnenoBanue mporecca HOHHOW 0OpabOTKM MaTepualoB: METOAWYECKHE YKa3aHUs K Jia-
6oparopHoii padore / JI.H. Opnuko.- Tomck: TYCVYP, 2013.- 18 c. (o6pamenune 20.04.2018r.) [Dnex-
TpOHHBIN pecypc]. - https://edu.tusur.ru/publications/3435

3. HccnemoBanme mporecca 3JIeKTPOIyTOBOTO HABUICHHS TIOKPBITHI B BaKyyMe: METOJJMUECKUE
ykazaHuss K JabGoparopHoit pabore / JL.H. Opmukos.- Tomck: TYCVYP, 2011.- 12 c (obOpamenue
20.04.2018r.) [OnexTponHbIit pecypc]. - https://edu.tusur.ru/publications/287

4. CneuunanbHble BOIIPOCHI TEXHOJIOTUN MPUOOPOB KBAHTOBOM M ONTHYECKON 31EKTPOHUKU: Me-
TOINWYECKHUE YKa3aHUs K JabopaTopHoil padore / OpmuxoB JI. H. - 2012. 52 c. [DnexkTpoHHBIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2935, nata obpamenus: 04.05.2018.

5.  .OCHOBBI TEXHOJIOTHH OITHYECKUX MaTepuajioB U I/IBHGJ’IHﬁi MCTOJUYCCKHE YKa3aHUA K IIpaK-
tudeckuM 3aHsaTusM / JLLH. Opnukos.- Tomck: TYCVYP, 2012.-35 c. (o6pamenue 20.04.2018r.) [Dnek-
TPOHHBIN pecypc]. - https://edu.tusur.ru/publications/1343

6. . IIpoueccsl 1a3epHON U IEKTPOHHO-UOHHOW TEXHOJIOTHU: METOIMYECKHE YKa3aHUs MO CaMo-
crositennbHOM padote / A.U. Akcenos. - Tomck: TYCVYP, 2012. - 13 ¢ (o6pamenue 20.04.2018r.) [Dnek-
TpOHHBIN pecypc]. - https://edu.tusur.ru/publications/1904

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
MHBAJIMI0B

Y4eOHO-MeTOqMUECKHe MaTepratbl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydYarommxcs
U3 YHCiIa JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYSHHUSIM UX 3/I0POBbsSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HAapyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IIpodeccuonaibHbIe 0a3bl JAHHBIX U MH(GOPMALIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. OO6pa3oBarenbHbIi TOPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

YyebOnas madoparopus

yueOHas ayIMTOpHsl 1151 IPOBEACHUSI 3aHATHI NPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHHE AJI1 KypCOBOTO MPOEKTUPOBAHHUS (BBITIOTHEHUS Kyp-
COBBIX PabOT), TOMEIIEHHUE ISl TPOBEICHHSI TPYNIIOBBIX U MHIUBUAYATLHBIX KOHCYbTAIHNA

634034, Tomckas obmactb, . Tomck, Bepmmauna ynauna, a. 74, 110 aym.

Onucanue UMeroIerocs 000py10BaHUs:

- JJaboparopHsbie cTeHbI (6 MmIT.);

- 3mepuTtenbHble TpUOOPHL;

- locka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemenue ans xpaHeHust yaeOHOTO 000PYIOBaHMUS;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

VYyeOnas naboparopust

yueOHasi ayJuTOpHs JUTsl TPOBEACHUS 3aHATUI JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIs IPOBE-
JEHUS 3aHATHI MPAKTUYECKOTo THUIIA, yuyeOHas ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MIOMELIEHHE JUIsl IPOBEIEHUS TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTallui

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynwua, a. 74, 108 aym.

Onucanue uMeronierocs 000pya0BaHuUs:

- Jlocka MarHuTHO-MapKepHasi;

- Komnstorep (2 mr.);

- [Ipuntep HP Laser jet M1132;

- YcranoBka BakyymMHoro HanbsuieHus: Y BH-2M;

- Teuenckarens [1TU-7;

- Bakyymuslit yauepcanbhblii moct BYII-4 (2 mt.);

- YcraHoBKa BakyyMHOTO HanbuieHus YPM 387;

- Ocuumnorpag C8-13;

- Ocmmmorpad C1-65A;

- Ucrounuk nmutanus b5-46;

- [Ipubop xomOuHMpoBaHHBIH HUpposoit 1114313;

- Bakyymmerp BCb-1;

- Muxkpocxkonsl: MBC-10, MUM-7;

- Kommutekt cnienmanusupoBanHoi yueOHoM Mebenu;

- PaGouee mecto npenoaBarens.

[TporpammHOe obecrieueHue:

— Microsoft Windows
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13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ans Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus
TpaekTopHbIi IPOOET ANEKTPOHA ITO
PAcCCTOSIHHE MEKy IBYMS COYIapEHUSIMU.
JUIMHA JIOMaHHOMU B PE3YJbTaTe CTOJIKHOBEHUM C aTOMaMH TPAcKTOPHH.
MPOEKINS TPACKTOPUH Ha MPSIMYIO, EPIEHIUKYIIPHYIO TOBEPXHOCTH.
IIPOEKINS TPAEKTOPUH Ha MPSIMYIO, IApAJIIEIBbHYIO TIOBEPXHOCTH.
[TpoeKInoHHBIN MPOOET AMEKTPOHA ITO ....
paccTOsIHUE MEXAY ABYMS COYNapEHHUSIMH.
JUIMHA JIOMaHHOM B pe3yJbTaTe CTOJIKHOBEHHUH C aTOMaMH TPACKTOPHH.
IIPOEKIINS TPAEKTOPUH Ha MIPSIMYIO, apAJIIEIbHYIO TIOBEPXHOCTH.
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HNPOEKLU TPACKTOPUH Ha NPAMYIO, IIEPIEHIUKYIIPHYIO IIOBEPXHOCTH.

[Tonepeunsrit mpooOer AIEKTpOHA ITO......

JJIMHa JIOMaHHOH B PE3YyIbTATC CTOJIKHOBECHHUH C aTOMaMH TPAaCKTOPUH.

MPOEKIHUS TPACKTOPHUH HA MPSAMYIO, IEPIEHIUKYISIPHYIO TOBEPXHOCTH.

HMPOEKUMS TPACKTOPUH Ha NPAMYIO, IIapajlIeIbHYIO0 IOBEPXHOCTH.

PAcCTOSIHHE MEKY IBYMS COYIapEHUSIMU.

Bropuunas snekTpoHHast SMUCCHS ITO.......

OTpakKeHHE YaCTH JIEKTPOHOB OT IMOBEPXHOCTH TBEPAOTO TENa U BO3OYKIACHHE 3MUCCUU AIIEKTPO-
HOB U3 €ro MOBEPXHOCTHOT'O CJIOS.

SMUCCHS 3JIEKTPOHOB C MTOBEPXHOCTU TBEPJIOTO TEa MPHU OOIy4YEeHUH €€ MOTOKaMU (POTOHOB.

AMUCCHS AIEKTPOHOB C HAIPETON MOBEPXHOCTH TBEPAOIO TEJA.

3MHUCCHS 3JIEKTPOHOB C MOBEPXHOCTH TBEPAOIO TENA MPU HATMYUU CUIIBHOTO BHEITHETO 3JIEKTPOU -
YECKOro MOJIsl.

Kakomy 3akoHy nmoguuHseTCs

YIJIOBOE paclpeesIeHne BTOPUUHBIX 3JIEKTPOHOB? He MoaunHseTCsl HUKAKOMY 3aKOHY.

3aKOHYy TaHTE€HCA.

3aKoHy cUHYcA.

3aKOHY KOCHHYCA.

Urto Takoe KaToA0TIOMUHECIICHIIHS?

SIBneHMe CBEYCHHSI TBEPOTO TeJla MO ACHCTBUEM JIEKTPOHHON OOMOApIUPOBKH.

SIBneHue cBeueHUs TBCPAOIro TCJia IoJ ,ZLCfICTBPleM IIOTOKa (bOTOHOB.

SIBneHue cBEYEHMs TBEPJOTO TeJa MO ACHCTBUEM AJIEKTPUUECKOTO MOJIA.

SIBneHue cBeueHUs TBCPAOIro TCJia IoJ ,ZLCfICTBPleM MAarduTHOTI'O I1OJI.

TopMO3HOE PEHTTE€HOBCKOE U3ITYYEHHE ITO .......

W3nydenue, cBsI3aHHOE C B3aUMOJICHCTBUEM YCKOPEHHBIX 3JIEKTPOHOB C MOJIEKYJIaMU Tra3a

N3nydyenue, cBI3aHHOE € B3aUMOJICHCTBUEM MEJIEHHBIX AIEKTPOHOB € MJIEKTPOHAMHU KpUCTAJLIA.

I/ISqueHHe, CBsI3aHHOC C B3aHMOI[€I>'ICTBPICM MCIJICHHBIX 3JICKTPOHOB C MOJICKYJIAMU Ira3a

Wznyuenue, CBSI3aHHOE C B3aUMOJICHCTBHEM YCKOPEHHBIX AJIEKTPOHOB CO CBOOOJHBIMH U CBSI3aH-
HBIMU 3JICKTPOHAMU KpUCTAJLJIa

XapaKkTepuCcTUYECKOE PEHTTEHOBCKOE M3IyYEHHUE ITO ...

W3nydenue, cBsI3aHHOE C B3aUMOJICHCTBUEM YCKOPEHHBIX 3JIEKTPOHOB C MOJIEKYJIaMU Tra3a

N3nydyenue, cBI3aHHOE € B3aUMOJICHCTBUEM MEJIEHHBIX AEKTPOHOB € AJIEKTPOHAMHU KpUCTAJLIA.

I/ISqueHHe, CBsI3aHHOE€ C BSaHMOI[CfICTBHeM YCKOPCHHBIX 3JICKTPOHOB CO CBO6OI[HI>IMI/I 1 CBsI3aH-
HBIMU 3JIEKTPOHAMU KpHcCTajia

W3nydyeHue, CBA3aHHOE C B3aUMOACHUCTBHEM YCKOPEHHBIX AJIEKTPOHOB B TITyOMHE aTOMOB, C MPHU-
HAJUIEKAIMMH UM 3JIEKTPOHAMH;

YKaxuTe BENIWYMHY aHOJHOTO HANPSDKEHHS, MPU KOTOPOM HAOIIOAAETCS XapaKTEPUCTUYECKOE
PEHTI€HOBCKOE U3JIy4eHHUE

PaBHO HanpsiKEHUIO HAa YCKOPSIOIIEM 3JIEKTPO/IE.

Menp1ie KpUTHYECKOrO HATIPSKEHUS

PaBHO kpUTHUECKOMY HANPS>KEHUIO

BobIie KpUTHYECKOrO HAPSKEHUS

Kak wm3MmeHseTCsT MHTEHCHUBHOCTDH XapaKTCPUCTUUCCKOI'0 H3JIYUCHUSA C YBCIUMYCHUCM AHOIHOTO
HanpsoKeHus ?

Ornpenensercs TONbKO 3HAYEHUEM aHOJIHOTO TOKA.

Ocraercst HEeM3MEHHOMN

YmMmenpaercs

YBenuuuBaeTcs

Yro Takoe noaumepusanus?

[TonHOE pa3pylieHne NOJIMMEPHBIX LIeTEH

P CaKIud IMPOA0JIbHOIO CHIMBAHUS MOJICKYJII MOHOMCEpaA

Pazpymenune nomumMepHsbIX 1ienei Ha 0ojee KOPOTKUE

PeaKI_[I/IH MOIMNCPCYHOI'0 CIIMBAHUSA MOJICKYJI MOHOMCpA

Urto takoe nectpykuus? [lonHoe pa3pylieHre NOJIUMEPHBIX LETei

CornacoeaHa Ha noprane Ne 24466 13



Peakuust monepeyHoro CiMBaHus MOJIEKYJ MOHOMEpa

Peaknust mpo0JIBHOTO CIIMBAaHUS MOJIEKYJI MOHOMEPA

Paspymienne monmmepHsIX 1emneit Ha 6osee KOpOTKHe

Kaxkoif Tvi Ta30BOr0 paspsia UCHOJb3yeTCs B MJIA3MEHHBIX YCKOPUTEIAX IJIa3Mbl? AHOMaIbHBIN
TICIONIHUN

HopmanbHbIi Terommii

TemHoBOM

HyroBoi

Kakoii Tun ra3oBoro paspsija UCIOJIb3YETCSI B MArHETpOHaX? AHOMaJIbHBIN TIICIOLIUI

TemHOBOM

Hyrosoii

Hopmanbsheiii Tneronmit

HazoBure MUHMMaNbHOE 3HAUYEHHUE IOTHOCTH MOIITHOCTH ISl DJIEKTPOHHO-TTy4€BOTO HAarpeBa.
10 Br/em?2

107 Bt/cm2
108 Bt/cm2
102 Bt/cm2
VYKaXUTE YCIOBUE 3a)KUTAHUS CAMOCTOSATSIIBHOTO paspsija.

M oHHO-XNMHYECKOE TPaBJIEHHE 3TO. . ....

yIaJieHue Martepraia B pe3ylbTaTe XUMUYECKON PeaKIMi MEXy MOHAMU U paJluKaJlaMH T1a3MO-
00pa3yollero ra3a 1 aToMaMi Marepuana

paspylIeHHe TOBEPXHOCTHBIX CI0EB OOMOAPANPOBKON MOHAMH METAJIJIOB

pa3pylIeHHEe MTOBEPXHOCTHBIX CII0€B OOMOapIMpPOBKOM HOHAMH UHEPTHBIX I'a30B

YAAJICHUEC TOBCPXHOCTHBIX CJIIOCB BCJIICACTBUC PACHBUICHUA UX MOHAMU XUMHUYCCKHU AKTUBHBIX I'da-
30B

HonHoe TpaBiieHHE 310.......

pa3pylIeHHe MOBEPXHOCTHBIX CI0eB 60MOapIMpOBKOM HOHAMH METaIOB

yIaJeHne MaTepuala B pe3yabTaTe XUMHUYECKON PEaKIMi MEX1y HOHAMH U PaJuKaIlaMH TU1a3Mo-
00pa3yollero ra3a 1 aToMaM Marepuana

yIaJeHne TIOBEPXHOCTHBIX CIOEB BCIECICTBHE PACHBIICHUS MX MOHAMU XUMHYECKHU aKTUBHBIX ra-
30B

paspylIeHHe TOBEPXHOCTHBIX CII0EB OOMOAPINPOBKON MOHAMH WHEPTHBIX I'a30B

Kaxkas snekTpoHHas myIiKa CYUTaeTCsl BBICOKONEPBEAHCHOM ?

3HaueHue nepseanca menbuie 10-9 A/B3/2

3HaueHue nepBeanca oompine 10-8 A/B3/2

3HaveHue nepseanca menbuie 10-6 A/B3/2

3HaueHue nepBeanca o6ompine 10-6 A/B3/2

HonHoe J1IerupoBanue 310. ...

Kontponupyemoe o0iryueHre NoBepXHOCTH MaTepraia HeHTpaJbHBIMU aTOMaMH U MOJIEKYJIaMU

o0ryueHre MOBEPXHOCTH MaTepraita MOTOKAMH TJ1a3Mbl

KOHTPOJMPYEMOE BHEJpPEHUE B MaTepuall 3aMEAJICHHBIX B 3JIEKTPOCTATUUYECKOM T0J€ MOHU3UPO-
BaHHBIX aTOMOB M MOJIEKY/I.

KOHTPOJMPYEMOE BHEAPEHHE B MaTepuaj YCKOPEHHBIX B 3JIEKTPOCTATUUECKOM IOJIE MOHU3UPO-
BaHHBIX aTOMOB U MOJICKYI.

14.1.2. Jxk3aMeHaLIOHHbIE BONPOCHI
1. KopnycKynsipHO-ONITHYECKUE CUCTEMBI JIJIS TOJIYYEHMS SJIEKTPOHHOTO ITYYKa.
2. KoprnycKynsapHO-ONTHYECKHE CUCTEMBI JJIs IIOJyYEHUSI HOHHOTO ITy4Ka.
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. ICTOYHHKY 37IEKTPOHOB C TEPMOKATOJIOM.

. Kimaccudukarus mia3sMeHHBIX UCTOYHHKOB 3JIEKTPOHOB.

. [TapaMeTpsl m1a3MEHHBIX UCTOYHUKOB 3JIEKTPOHOB.

. Trneromuii 0TpaskaTeabHbI pa3ps ¢ MOJBIM KaTOLOM.

. ICTOYHHKY 37IEKTPOHOB Ha OCHOBE OTPaXXaTEJIBHOTO pa3psiia.
. BBICOKOBOJIBTHBIN TJICOIINNA pa3psia.

10. UcTOYHUKM 3JIEKTPOHOB HA OCHOBE BHICOKOBOJIETHOTO TJICKOLIETO paspsiia.
11. PazmepHas 06paboTka ¢ TOMOIIBIO 3IEKTPOHHOTO JIyya.

12. CBapka ¢ NOMOIIBIO AIEKTPOHHOTO JTyYa.

13. HanpuieHue MIeHOK ¢ TOMOUIBIO 3JIEKTPOHHOTO JIyya.

14. UcTOYHUKM MOHOB HAa OCHOBE Ta30BOT0 pa3psaa.

15. UcTouHUKH MOHOB METAJIOB.

16. O6opynoBanue 11 HOHHOTO JIETHPOBAHUS.

17. BakyyMHO-yroBbl€ HICTOUHUKH ILIa3Mbl

18. TexHOMOTMYECKOE MPUMEHEHHUE MJIA3MEHHBIX YCKOPUTEIICH.
19. MoHHas uMILIaHTALIHS.

20. DNeKTpOHHO-JTy4YeBasi CBapKa

O 00O L B~ W

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX
B3aumoneiicTBre 31IEKTPOHOB C TBEPBIM TEJIOM
B3auMopelcTBiE MOHOB € TBEPABIM TEIOM
AHaJIu3 MOBEPXHOCTH TBEPABIX TeJl MyYKaMHU 3apsKEHHBIX YaCTHIL
HambuieHne MeTaluTmYecKuX TIEHOK
Hanbuienue TusnekTpudecKux MiIeHOK
HoHHO-TUTa3MeHHBIE METO/Ibl HAHECEHUS TOHKHX TUICHOK
Paguanuonnslie edeKThl B BELIECTBE, BbI3BAHHbBIE HOHHONW O0MOapIMpOBKOi

. DINEKTPONUTAHUE U BAKYYMHBIE CUCTEMBI KOPITYCKYJISIPHO-JTyYEBbIX YCTAHOBOK.

14.1.4. Tembl 1a00paTOpHBIX padoT

1. UccnenoBanue npouecca HaHECEHUs MJIEHOK MarHETPOHHBIM CIIOCOO0OM

2. UccnenoBanue mpoiecca HOHHOH 00paboTKH MaTepHaioB.

3. UccnenoBanue nporecca 31eKTpoAyTrOBOro HallblIICHUs IIOKPBITUI B BaKyyMe.
4. UccnenoBanue nporecca HOHHO-IUIA3MEHHOTO PACIIbIIICHUS] MATEPUAIOB

14.2. Tp660BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

3A0POBbH U HHBAJIUI0B

I[JISI JiuI) ¢ OrpaHM4YCHHBIMH BO3MOXXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHL KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepualibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXHOCTAMU

300POBbA U MHBAJIMJIOB

Kareropun
oOyJarommxcs

Bu/pl JONOTHUTENLHBIX OIICHOUHBIX
MaTepuaioB

@opMbI KOHTPOJISL U OLICHKU
pe3yJIbTaTOB O0y4YEeHUS

C napymeHusMu
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumytecTBEHHO MUCHMEHHAS
poBepKa

C HapymieHusiMu
3peHus

ColecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenmymieCTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpanuueHusIMHU TIO
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJAMH UCXOJISl U3 COCTOSTHUS
00y4arouierocss Ha MOMEHT IPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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