MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Crnenpa/jibHbIe BOIPOCHI TEXHOJIOTHH MPUOOPOB KBAHTOBOW U ONITHYECKOH 3/IEKTPOHUKH

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHUe - MarucTparypa

HaripaBnenue noArotoBku (cnernuanbHOCTh): 11.04.04 J/1eKTPOHMKA M HAHO3/IEKTPOHHUKA
HanpanenHocts (nipodub): [IpoeKTHpOBaHHe M TEXHOJ/IOTUSI MUKPO- U HAHO3IeKTPOHHBIX CPeJCTB
dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: KYJIP, Kajdenpa KoHCcTpyupoBaHusl y3/10B U JeTa/iell paju03/IeKTPOHHOU anmnaparypbl
Kypc: 2

Cemectp: 3

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 3 cemecTp Bcero EayHuiib
1 Jlekuuu 18 18 yacoB
2 [IpakTryeckue 3aHATHA 18 18 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 48 48 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 14 14 4acoB
6 CamocTosiTesibHas paboTa 60 60 yacoB
7 Bcero (6e3 5k3ameHa) 108 108 4yacoB
8 OO011jast TPYZ0EMKOCTh 108 108 YyacoB
3.0 3.0 3.E

3aueT: 3 cemeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()J()(’)peHLl Ha 3aCCJaHuM Kil(i)ﬁ:[pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOoCcTH) 11.04.04 OnekTpoHWKa W HaAHO3/IeKTPOHUWKA, yTBep)kaeHHoro 2014-10-30 ropga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

nipodeccop kad. II1 kad. 11 Opnukos JI. H.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KyaPp Jlommnos A. T.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccuu Kag. I kad. 1 Opnukos JI. H.

npodeccop kad. KY/IP Exanun C. I.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbio M3yueHus AUCLUILIMHBI «CrielaabHble BOIMPOCHI TEXHOJOTMM MPUOOPOB KBAaHTOBOW U
OTITUYECKOW 3/IEKTPOHUKW» SIBJISIeTCs (D)OPMHPOBAHKE Y CTyleHTa KOMITeTeHLMH B 00/7aCTH Hay4HBIX
OCHOB TIPOEKTMPOBAHUS W YIIPABIEHUs CJIOKHBIMUA TE€XHOJIOTMUECKHUMH TIPOLiecCaMu U 000py0BaHUEM.
Bynymuii BBITyCKHUK TpUOOpeTaeT HAaBBIKK PAl[MOHAJLHOTO TIOAXO/a K pacueTy WM KOHCTPYHUPOBAHHUIO
NpUOOPOB C yueToM TpeOOBaHHWM TOTO WM MHOTO TEXHOJIOTMYECKOTro Tporiecca

1.2. 3agauy JUCIMIITAHBI
—  3apaueii u3yyeHus AUCHUTIIMHBI «Criel[dabHble BOIPOCHI TEXHOJIOTHH TTPUOOPOB KBAaHTOBOM
Y OINTHYECKOM SJeKTPOHUKW» SIBJISIETCS O3HAKOMJIEHWe CTYAeHTOB C OCHOBHBIMH TeOpeTHdeCKUMU
TIPUHIMTIaMU TIOCTPOEHUS TeXHOIOTMYeCKUX TTPOLieCCoB

2. Mecro aucuuningsl B crpykrype OITIOII

HOuctyrnvHa  «CrieljuasibHble  BOTIPOCHI  TEXHOJIOTUM TMPUOOPOB KBAHTOBOW M ONTHYECKOM
annekTpoHUK» (PT/].2) oTHOCKTCS K O/1oKy DT/I.2.

[pepiiecTByOIMMH  AUCLUMIUIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUsS, SIBJSIOTCS
ciefiytole AWCHUIUIMHBL: [Iporjecchl Jla3epHON M 3/1EKTPOHHO-MOHHOW 00paboTKM, OKCIepUMEeHT:
I/IaHUpOBaHUe, IpoBeJieHue, aHaln3.

[MocnepyromuMy JUCLUTUTMHAMH SIBJISTFOTCS: 3allUTa BBIMYCKHON KBalM(HUKALMOHHON paboThl,
BKJIIOYAsi MOZIFOTOBKY K IMpoLieAype 3allUThl U NpoLeAypy 3aluThl, [IpeaaunioMHas npakTyka.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Mporiecc u3yueHUs JUCLMIUIMHBI HarpaB/ieH Ha (OpMUPOBaHKE CJieyIOIUX KOMITEeTeHL1ii:

— OIIK-1 cnoco6GHOCThIO TIOHMMaThb OCHOBHBIE TPOO/IeMbl B CBOeW MpegMeTHOH o006sacty,
BBIOMpATh METO/bI ¥ CPEZCTBA UX PelleHus;

— OIIK-4 criocobHOCTBIO CaMOCTOSITeNIbHO TIPUOOpeTaTh W WCI0/Ib30BaTh B TMPAKTHYeCKOMN
JiesTeIbHOCTH HOBbIe 3HAHWSI M yMeHUsI B CBOeU TpeIMeTHOM 00/1acTy;

— TIK-8 croco6HOCTEI0 TIPOEKTHPOBaTh YCTPOWMCTBA, TMPHUOOPBI W CHUCTEMBI 3JIEKTPOHHOU
TeXHUKH C yUeToM 3a/laHHbIX TpeOoBaHuii;

— TIK-9 crocobHOCTBIO pa3pabaThiBaTh TMPOEKTHO-KOHCTPYKTOPCKYIO —JOKYMEHTAl[Ui0 B
COOTBETCTBUU C METOJMUeCKUMHU U HOPMAaTUBHBIMU TpebOBaHUSMU;

B pesynbrare n3yuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh aKTya/bHble TIPOOJIeMbl COBPEMEHHOW 37eKTPOHUKA W HAaHOYIEKTPOHUKH; MEeCTO U
3HaueHUe 3/IeKTPOHUKU B COBPEMEHHOM MUpe; TeHJeHLMU U IepCIIeKTUBbl Pa3sBUTHUS JIeKTPOHUKU U
HAHO3/IEKTPOHUKH, a TaK)Ke CMe)KHbIX 00/1acTell HayKu ¥ TeXHUKH; TTPUHLIUITEI TOCTPOEHHST JIOKA/TbHBIX U
100a/IbHBIX KOMITBIOTEPHBIX ceTel, 0OCHOBbI IHTepHET TeXHO/IO0r1i; MeTobl pacueTa, MPOeKTUPOBaHMS,
KOHCTPYHPOBaHHWsS M MOJIePHU3alUM 3/IeKTPOHHOW KOMIIOHEHTHOW 0a3bl C HCI0/Ib30BaHHEM CHCTEM
aBTOMaTU3UPOBAHHOIO IIPOEKTHUPOBAHUS U KOMITbIOTEPHBIX CPe/iCTB

— yMeThb TIpejjiaraTb HOBBble 00/aCTH HAyuHbIX HWCC/IEOBaHUA U pa3paboOTOK, HOBBIE
MeTOJI0JIOTUUeCKHe TIOAXOZAbl K pelIeHUI0 3ajad B IpOo(eCcCHOHaNbHOM cdepe [eATelbHOCTH;
UCMO0/Ib30BaTh  COBpEMEHHble  MH(OPMAalMOHHble UM  KOMIIbIOTEPHble  TEXHOJOTWH,  CpefCTBa
KOMMYHMKAI[|H, CII0COOCTBYIOIIMEe TIOBBIIEHUIO 3(hGhEKTHUBHOCTH HAyuyHOM U obOpa3oBaTesibHOUM cdep
JieaTeIbHOCTH; pa3pabarbiBaTh (U3MUECKHWe W MaTeMaTHuecKue Mojed TpUbOpOB U YCTPOMCTB
3JIEKTPOHUKU 1 HAaHO3/IEKTPOHUKY, pa3pabaTbiBaTh TEXHO/IOIMUECKHe MapILPYyThl UX U3TOTOB/IEHUS;

— BJaAeTb MeTOJaMM pacyeTa I1apaMeTpPOB U OCHOBHBIX XapaKTepUCTHK Mojeslel,
WCTIO/Tb3YeMbIX B MIPeMETHOM 00/1aCcTH; PaKTHUeCKUMU HaBbIKaMK pabOThI C TIPOrPaMMHBIMU TTaKeTaMU
MaTeMaTH4eCKOro MOZe/IMpPOBaHNsl; HaBblKAMU MeTOZ0/IOTMYeCKOr0 aHau3a HayYHOro UCC/Ie0BaHUus U
€ro pe3y/bTaToB

4. O0beM AMCHMILIMHBI M BUABI YU4e0HOH padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBiseT 3.0 3aueTHbIX €JUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Buzibl yueGHOM eATebHOCTH Bcero uacos CemecTpsl
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3 cemecTp

AynutopHblie 3aHATHSA (BCEro) 48 48
Jlekuym 18 18
[IpakTrueckue 3aHATHS 18 18
JlabopatopHble 3aHSTHS 12 12
M3 HUX B MHTepaKTUBHOU (popme 14 14
CamocTositenibHast paboTa (Bcero) 60 60
OdopmsieHre 0TYeTOB T10 J1TabopaTOpHBIM paboTam 11 11
ITpopaboTKa JIeKIMOHHOTO MaTepHasa 6 6
CamocrosiTeslbHOE U3yueHre TeM (BOIIPOCOB) 11 11
TeopeTHUUeCcKoi YacTu Kypca

IToaroroBka K nmpakTUUeCKUM 3aHATUAM, CeMUHapam 32 32
Bcero (6e3 sk3ameHa) 108 108
OO1mast TpyJ0eMKOCTh Yac 108 108
3aueTtHble Eavnuibl TpygoeMKoCTH 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3genbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHM TTPUBeIeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

= 2 &
2 s | %
an O o ~ &)
g 8. = | 5E 2 =
N o @ s o o s =
= S| 3 4 S 2 > 5
Ne Ha3BaHus pa3zesnoB AUCLUTUIMHBI g & = 5 o @ =l
= | £ g 5 g3 &F
: 5§ me ge
9] O o
= !C:'U CEG
= O
1 |IIpouecc nonyueHust MaTepuaoB [js 2 2 0 4 8 OIIK-1,
rprOOPOB KBAHTOBOM W ONTHYECKOMH OIIK-4, TTK-
3/IeKTPOHUKU 8, I1IK-9
2 | KuHeTuKa TeXHOJ/J0rM4eCcKoro 2 4 0 7 13 OIIK-1,
niporiecca. MexdasHbie OIIK-4, ITK-
B3aUMO/IeHICTBHUS B TEXHOJIOTUUE CKUX 8, IIK-9
rporieccax
3 |BakyyMHasi TeXHOJIOTMS. DJIeKTPOHHO- 2 2 4 9 17 OIIK-1,
JiyueBasi, MOHHO-JIyueBasl U rjia3MeHHast OIIK-4, TIK-
TEXHOJIOT . 8, IIK-9
4 | CrieLajibHble BOIIPOCHI TEXHOIOTUU 4 4 4 10 22 OIIK-1,
W3rOTOBJ/IEHUS PUOOPOB U YCTPOKCTB OIIK-4, TIK-
KBAaHTOBOW M ONTUYECKOW 3/IEKTPOHUKH. 8, I[IK-9
5 |IIpouecc anUTakCcHasIbHOro 4 2 0 5 11 OIIK-1,
BbIpaIlMBaHUsI CTPYKTYP [Jist TpUOOPOB OTIIK-4, TIK-
KBaHTOBOW 1 ONTUYECKOW 3/IeKTPOHUKU 8, I[IK-9
6 |CepBucHoe 06cTyKBaHHE yCTaHOBOK 4 4 4 25 37 OIlK-1,
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SMUTAKCUU OIIK-4, ITK-
8, I[IK-9
Utoro 18 18 12 60 108
5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
CopeprkaHue pa3/esioB AVCLUIUIVH (T10 JIeKLKSM) TIpHUBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofepykaHue pa3/esioB JUCLIUILIUH (TI0 JIEKLUSIM)
V) L =
B L =
s | E%
CopeprkaHyve pas/iesioB JUCLAILIMHBI 10 = > T
Ha3Banus paszenos AeP Pas ARCH s = =
JIEKLIUSM 8 g B
S g =
=Y Qg
= S
3 cemecTp

1 ITporecc nonyuyeHus MaTepuaioB Bsepnenue. IlouaTrie HAHOCTPYKTYP. 2 OIIK-1,

JI7Is1 IPUOOPOB KBAaHTOBOM U KBaHTOBBIE SIMBI, KBAHTOBBIE TOUKH, I1K-8, TTK-

ONTHUYECKOH 3JIeKTPOHUKH HaHOBOJIOKHA, HAHO-TIPOBOJIOKHU. 9
®ynnepensl. [Ipoliecc rnomyyeHus
OJJHO3JIGKTPOHHOT'O KBaHTOBOT'O
TpaH3ucTopa. be3mac/isiHble BaKyyMHbIe
CUCTeMBI JI/I1 POCTa KBAHTOBOPa3MepPHbIX
HaHOCTPYKTYP M UX pacyeT
Ntoro 2

2 KuHeTHuKa TexXHOJIOTHM4eCcKoro KuHeTHKa cHTe3a HaHOCJ/IOEB. 2 OIIK-1,

riporjecca. MeskdasHbie ®opMUpOBaHue NepruoArYe CKUX [1K-8, T1IK-

B3aUMOZENCTBUS B TEXHOIOTUUECKUX |HAHOCTPYKTYP B AUSIEKTPUUECKUX U 9

rporieccax TI0JIyIIPOBOJHUKOBBIX Cpefiax C
pa3/IMYHON pa3MepHOCTHIO.

OuddysroHHbIe siBeHUs NPU
¢hopMHpOBaHNY HAHOCTPYKTYP
Ntoro 2

3 BakyyMHas TeXHOJIOTUs. Koppekrtupyrone BakyyMHbIe pacueTsl. 2 OIIK-1,

OJeKTpOHHO-/TyueBasi, HOHHO-/TyueBast | O01i[1e PUHLIUTIBI TIOCTPOeHUsI OIIK-4,

Y IIJIa3MEeHHast TeXHOJIOT L. 3JIEKTPOHHO-UOHHBIX U I/Ia3MEeHHBIX [TK-8, I1K-
VCTOYHUKOB. PacueT sneKTpodu3nuecKux 9
rapaMeTpoB TeXHOJIOTMYeCKUX MPOL[eCcco
Htoro

4 CrieLijpaibHble BOTIPOCHI TexHUKa U TeXHOJIOTHsI POPMUDPOBaHUS 4 OIIK-1,

TeXHOJIOTUY U3TOTOBJIEHUS TTPUOOPOB | TePUONYeCKUX HAHOCTPYKTYP B OITK-4,

Y YCTPOWCTB KBAaHTOBOU U JU3JIeKTPUUECKUX U [1K-8, TIK-

OMTHUYECKOW /IeKTPOHUKH. TOJTYTIPOBOJHUKOBBIX Cpefiax C 9
pas3UUHON pa3MepHOCThIO. TexHonorus
NerMpOBaHKs ¥ UMIJIAHTaL[UU [IpUMe Ceu.

KuHeTrka cvHTe3a HaHOC/IOEB.

OuddysronHbIe U cOpOI[UOHHBIE

siB/IeHUs TIpy (HOPMUPOBAHUN

HaHOCTPYKTYP.

Nroro
5 Tlpouecc samyTaKCcHUaIbHOrO Buppl snuTakcui, ycioBus U OIIK-1,
BbIPAIMBAHUS CTPYKTYD A/ obopyznoBaHue ee MPOBeJeHUS. [TK-8, T1K-
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OneKTpoTexHUUeCKUU cepBUC. CepBUC
cucteM obecrieueHust CyKeOHbIX
XapakTepUCTHUK

HNToro

4

rprubOpPOB KBaHTOBOM U orthyeckoi | ['azodasHasi, MOC-rugpuHasi, 9
3JIeKTPOHUKHU MOJIEKYJ/ISIPHO-/TyueBast SIUTaKCUMU.
KoHTpose napamMeTpoB pocTa HaHOC/I0EB
Nroro
6 CepBHCHOE 00C/Ty)KUBaHHE ITpaBusa yCTpOKCTBa 3/1IeKTPOYCTaHOBOK. OIIK-1,
YCTaHOBOK 3MTUTaKCUU AJITOPUTMBI BK/TFOUEHUS U BBIK/TFOUeHUS OIIK-4,
ycraHoBoK. CepBHCHOe 00CTyKUBaHHe [1K-8, TIK-
YCTaHOBOK 3MUTAKCHUU. 9

Wroro 3a cemecTp

18

5.3. Pasgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U obecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHUIUTHHAMHA

Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00ecreunBaromMu (MpeabIyLuMUu) 1
obecrieuriBaeMbIMH (TTOC/IEIYFOIIMMU ) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/uiie 5.3.

Tabmuna 5.3 - Paszensbl AUCIUIIIMHBL U M€

AVUCLUIT/IMHaPHBIE CBA3KU

Ne pa3zenoB AaHHOW AUCLIUIUIVHBI, [7151 KOTOPbIX
Heo0XoAUMO u3ydyeHre 00eCITeunBaOLINX U
Ne HaumeHoBaH1e AUCLIUIMH obecreurBaeMbIX JUCLIUTUIMH
1 2 3 4 5 6
[pepiecTBytOIMe AUCLUTIMHbBI
1 |IIpoueccel 1a3epHOM U 3/1IEKTPOHHO- + N N 4
MOHHOU 00paboTKu
2 | OKCIepuMeHT: [/IaHUpOBaHue, + N N N N 4
TIpoBe/leHue, aHa/ln3
[Tocnepyroiye AUCLUTIIMHBL
1 |3ammra BbIMTYCKHOU
KBa/IM(PUKALIMOHHOM Thl, BK/THOYast
anibUKaIMOHHOW paboThl, BK/TIOUA N N N N N N
TIOATOTOBKY K MpOLieAlype 3allUThl U
npoLieypy 3allyThl
2 |IlpeppvriiomHas npakTHUKa + + + + + +

5.4. CooTBeTCTBHE KOMIIeTEeHI} M, ()OpMIPYyeMbIX IIPH M3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MNpPU H3yueHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN

npeicTaB/ieHo B Tabmure 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (OPMHUPYEMBIX TpU W3yUeHWH

HNCIHUIIMHBI

Bunpl 3aHATHI

@OpMEBI KOHTPOJIS
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OIIK-1 + + + + KoHcrekT camonogroToBky,
Otuert 110 1ab60paTOPHOM
pabote, Ompoc Ha 3aHSTHUSX,
Tect
OIIK-4 + + + + Otuer o
WHJVBUlyaJIbHOMY
3a/laHKI0, KOHCIeKT
CaMOTOAroTOBKH, OTYeT 10
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX,
BricTynienue (goknaz) Ha
3aHITUU
[K-8 + + + + Otuer 1o
VH/JVBU/lyaJIbHOMY
3a/aHuto, KoHcrnekr
CaMoMoAroTOBKH, OTYeT 1o
naboparopHoii pabore,
Oripoc Ha 3aHATUSX,
BricTynieHue (goknaz) Ha
3aHATUU
T1K-9 + + + + Oryet 110
WHJVBUlyalbHOMY
3aganuto, KoHcmekT
CaMoIoAroToBKH, OTUeT 10
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX,
BricTynienve (noknan) Ha
3aHSITUU

6. InTepakTHBHBIE MeTOABI 1 ()OPMBI OPraHU3aUH 00yUeHHUs
TexXHO/IOTUM WHTEPAKTUBHOTO O0yueHWs TpH pa3HbIX (OpMax 3aHATUH B uyacaxX TMPUBEJEHbI B
Tabnwe 6.1
Tabsuiia 6.1 — TeXHOIOTMM UHTEPAKTMBHOTO 00yUYeHus TIPY pa3HbIX opMax 3aHATHH B yacax

NuTepakr
WHTepaKTHBHbIE NHTepakTrBHbBIE
MeTtozabl VBHbIE Bcero
TIpaKTUYeCKHe 3aHSATUS | JIabopaTopHbIe 3aHATHUS
JIeKLIUU
3 cemecTp
ITpesenTaruu ¢ 4 4
WICII0/Tb30BaHUEM
C/1aliioB ¢ 00CyXXaeHnemM
Pabota B KoMaHJe 4
Pemienue cuTyaljuOHHBIX 6
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3a/au

Wroro 3a cemectp:

6 4

14

Hrtoro

6 4

14

7. JIabopaTopHbIil IPAaKTHKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabswie 7.1.
Tabnuiia 7. 1 — CofepskaHue 1abopaTopHbIX pabot

oo R~
3 4 =
=2 = =
@] T
& >
Ha3Banus pa3zenoB Cogep>xaHue 1abopaTopHbIX paboT S S5
- 2 £
S s &
= S}
3 cemecCTp
3 BakyyMHas TeXHOJIOTUs. VccnepoBaHue Ij1a3Mbl ra30BOro paspsza 4 OIIK-1,
OneKTPOHHO-/TyYeBasi, IOHHO-/Iy4yeBas | MeTOJ0M JIBOMHOIO 30H/a OIIK-4,
M IJITa3MeHHas1 TeXHOJIOTUS. HToro 4 I1K-8, TTK-
9
4 CnenyasibHble BOMPOCHI UccnenoBaHue MeTOAOB MOKCKA Teyel B 4 OIIK-1,
TeXHOJIOTUY U3TOTOBJIEHUS TPUOOPOB | 37IeKTPOBaKyyMHBIX ITpUO0Opax OITK-4,
U yCTPOMCTB KBAHTOBOH 1 HToro 4 [TK-8, ITK-
ONTUYECKOU 3/IeKTPOHUKH. 9
6 CepBHCHOE 00C/Ty)KUBaHHE NccnenoBanue miasMeHHOT0 MCTOUHUKA 4 OIIK-1,
YCTaHOBOK 3IUTaKCUU 3/IeKTPOHOB OIIK-4,
[TK-8, TTK-
Ntoro 4 8,
9
Ntoro 3a cemecTp 12
8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
£ Z =
< = o
: X
Ha3Banus paszesos Copep>kaHrie IPaKTUUECKUX 3aHATUI z v = GE
= =
= | &2
- g X
3 cemecTp
1 [Ipowuecc nosyyeHust MaTeprasioB Pacuet BakyymMHBIX cUCTEM /151 2 OIlIK-1,
[J1s1 IpOOPOB KBAaHTOBOM 1 ¢dopmMupoBaHusi MPUOOPOB KBAHTOBOM U OIIK-4,
ONTUYECKON 37IeKTPOHUKHU ONTUYECKON 371eKTPOHUKU [TK-8, T1K-
Utoro 2 3
2 KrvHeTHKa TeXHOJI0rUYeCcKoro Pacuet napameTpoB (popMUpPOBaHUSI 1 OIIK-1,
riporiecca. MeskdasHblie HaHOCJ/I0eB (CKOPOCTH, TOJIMHBI, MacCO- OIlK-4,
B3aUMO/IEMCTBUS B TEXHOJIOTMUECKUX |TlepeHoca). [TK-8, TTK-
mn X
porecca Pa3paboTka anropuTma paboThbI 1 S
BaKyyMHOT'O 000py/I0BaHHUSI
PacueT napameTpoB ra3zoda3Hbix 1

peaKIuii, pacueT COpOITMOHHBIX U
I @y3rOHHBIX MPOLECCOB
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CocTabsieHue 0011eli CXeMbl ITO/[ITOTOBKH 1
TIOZI/IOXKEK
Ntoro 4
3 BakyyMHas TeXHOJIOTUsl. Pacuer snekTpodusnyeckux rnapameTpon 2 OIIK-1,
ODJeKTpOHHO-/TyueBasi, MOHHO-/TyueBast | 000pyzoBaHus /17151 POPMUPOBaHUS U OIIK-4,
Y TiJIa3MeHHasi TeXHOJIOTUS. 00paboTKu HAHOCJI0EB [TK-8, TTK-
Ntoro 2 9
4 CriejuasibHble BOIPOCHI Ob6cyxeHre KOHCTPYKTOPCKOM uacTu 1 OITK-4,
TEXHOJIOTVIA U3TOTOB/IEHUS TPUOOPOB | MHAWBHU/yabHBIX PaboT [TK-8, I1K-
1 yCTpOHCTF KBAaHTOBOM U Pacuet napamMeTpoB TeXHOJIOTUYHOCTU 1 J
ONTUYECKON /TeKTPOHUKU.
Pemenue 3as1au Ha iuTorpaduueckue u 1
TepMHYeCKHe TIPOLeCChI
Permienvie 3ajau Ha aBTOMaTHU3aLUIO 1
TeXHOJIOTUYeCKUX MPOLIeCCOB
Ntoro 4
5 [Iponecc snuTaKCHUaaIbHOIO Pa3paboTKa MapLIpyTHOM KapThl AJIs 2 OIIK-1,
BbIPAILMBAHUS CTPYKTYD /15 (hopMUpOBaHUs MOKPBITUM B BaKyyMe. OIlK-4,
nprOOPOB KBaHTOBOM U onTHueckoid | Pa3paboTka omeparjioHHbIX KapT [TK-8, I1K-
3JIeKTPOHUKHU Vitoro 2 9
6 CepBHCHOE 00C/Ty)KUBaHHE Kondepenius 1o 3amjure 4 OIIK-4,
YCTaHOBOK 3IUTaKCUH WH/IMBUYaTbHOU PabOTHI [1K-8, TIK-
Ntoro 4 9
Wroro 3a cemecTp 18

9. CamocrosiTesibHast padoTa
Bubl caMoCTosITe/TbHOM PaboThl, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmure 9.1.
Tabnuua 9.1 - Busibl camocTosITe/IbHON paboThl, TPY0eMKOCTb U (pOpMHUpYeMble KOMITeTEHL[UU
A 2
5 z S
o QE) E
Buibl caMOCTOSTeILHOM = > D
Haseanwus paspenos g " =" DOpMBI KOHTPOJIS
6 S &
paboThI S) g g
=S a =
o o 2
= ©
3 cemecCTp
1 Ilpouecc nonyvyenus IToaroroBka K 1 |OIIK-1, |KoHcriekT
MarepyasoB [Jis MpaKTUYe CKUM 3aHATUSM, OIIK-4, |camonoaroroBku, Omnpoc
nprOOPOB KBaHTOBOU U ceMUHapaMm [1K-8, Ha 3aHATUAX, Tect
ONTHUYECKOH 3MeKTPOHUKH |~ v (moom e oa 2 [1K-9
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCcKoOl 4acTu
Kypca
[TpopaboTKa JeKIIMOHHOTO 1
Marepuasna
HToro 4
2 KuHetuka ITogroroBka K OIIK-1, |KoHcrekr
TeXHOJIOTUYeCKOI'0 TpaKkTUYye CKUM 3aHATUSAM, OIIK-4, | camormnoaroroBku, Onpoc
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ripoiiecca. MexkgasHbie
B3aUMO/IeliICTBUS B
TeXHOJIOTHYe CKUX
rpotieccax

ceMHHapaMm

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

ITogroroBka K
MpPaKTUYeCKUM 3aHATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

CamocTosiTennbHOE
r3ydeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu

Kypca

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

HNroro

ITK-8,
ITIK-9

Ha 3aHATUsIX, TecT

3 BakyyMHas TeXHOJIOTUs.
O/NeKTPOHHO-/TyueBasi,
VIOHHO-JTy4eBasi U
IJ1a3MeHHas TeXHOJIOTUsl.

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

CamocTosiTesibHOE
r3yuyeHue Tem (BOIPOCOB)
TeopeThueCKol 4acTu

Kypca

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmreHue 0TUETOB T10
nabopaTtopHbIM paboTam

Htoro

OIK-1,
OTTK-4,
TK-8,
K-9

KoHcniekt
CaMoIioAroToBku, Ompoc
Ha 3aHsaTusIxX, OTueT 1o
naboparopHoii paboTe,
Tect

4 CriejuaJibHble BOIMPOCHI
TeXHOJIOTUU
W3rOTOBJIEHHUS TIPUOOPOB U
YCTPOWCTB KBAaHTOBOU U
OMTUYECKOU
3/IEKTPOHUKU.

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSIM,
CceMUHapam

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

ITogroroBka K
MpaKTUUYe CKUM 3aHATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

CamocTosiTennbHOE
r3ydeHue Tem (BOIIPOCOB)
TeopeTUuUeCKOr 4acTu

Kypca

[TpopaboTKa /eKLIMOHHOTO
marepuasa

OITK-1,
OITK-4,
TIK-8,
TIK-9

KoHcniekt
caMoroAroToBku, Ompoc
Ha 3aHsaTusIX, OTUeT 1o
nabopatopHoti pabore,
Tect

CornacoBaHa Ha noprane Ne 9259
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OdopmiieHre 0TUETOB TI0 3
nabopaTopHbIM paboTam
Ntoro 10
5 IIporecc IToaroroBka K 2 OIIK-1, |KoHcrekT
SIUTAKCUATIBHOTI'O TpaKTUYe CKUM 3aHATUSM, OIIK-4, caMmoroArorosku, Ompoc
BbIpallIUBaHUsI CTPYKTYp | CeMUHapaM [TK-8, Ha 3aHaTUsIX, TecT
JUTST an6opo? KBAHTOBOM |~y 0o oe > |HK-9
Y OTTHYeCKOMH
0 €CKO r3yuyeHue Tem (BOIPOCOB)
HEKTPOHHKH TeopeTUYeCKOM 4acTH
Kypca
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasna
HToro 5
6 CepBucHoe [ToarotoBka K 19 |OIIK-4, |BeicTymnieHue (JOK/Iaj) Ha
obcy>kKMBaHWe YCTAaHOBOK | [IPAKTHUeCKHUM 3aHATHSIM, [TK-8, 3aHSTUM, KOHCIeKT
SIIUTAKCUU CceMUHapam I1K-9, CaMOMOAroTOBKHY, OTUeT
IMK-1 110 UHJWBH bHOM
CamocrosiTesibHOe 1 0 0 MHJ C,)qyan oMy
r3yudeHue TeM (BOIIPOCOB) 3a%aHHIO’ TIEET %0
TeopeThueCKor 4acTu f}a OpATOPHOM paboTe,
Kypca ecT
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Utoro 25
WNroro 3a cemecTp 60
Ntoro 60

10. KypcoBas pabora
He npegycmotpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHbBIE OLeHKH /AJIS1 3/IeMEeHTOB KOHTPOJIs

Tabsuiia 11.1 — BanbHble OLIEHKH /1J1sl 37IeMEeHTOB KOHTPOJIsI

CornacosaHa Ha noprtane Ne 9259

. . MakcumMasbHbIN
o MakcuManbHbIT MakcuManbHbIT
DeMeHThI yueOHOMH Oasut 3a iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JlesiTeTbHOCTH Mexay 2KT u Ha ceMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
3 cemecCTp
BricTynienve (goknan) Ha 4 4 4 12
3aHATHUH
Koncniekr 2 2 2 6
CaMOITIOZIrOTOBKH!
Onpoc Ha 3aHATUSIX 6 6 6 18
Ortuer no 10 10 14 34
VHJVBUYalbHOMY
3a/jaHUI0
11



Otuer 110 /1Tab0OpaTOPHOM 6 6 6 18
pabore
Tect 4 4 4 12
WToro makcumym 3a 32 32 36 100
repuos,
Hapacraroym utorom 32 64 100 100

11.2. ITepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/IeH B Tabmuije
11.3.
Tabmuua 11. 3 — [TepecueT cymMbl 6a/iIoB B TPAAWULIMOHHYIO U MEXKIYHAPOJHYIO OL[eHKY

WToroBast cyMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO0) 75 -84 C (xopor10)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTELHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUIITHHBI

12.1. OcHoBHas 1uTeparypa

1. TexHomorus TOMYNPOBOAHUKOBLIX MartepuanoB [Tekcr] : yuebGHOoe mocobuwe / C. E.
Anekcangpos, ®. ®. I'pekos. - 2-e u3g., ucnp. - CII6. : Jlanb, 2012. - 240 c. (Hamuue B OGub/MMOTEKE
TYCYP - 11 5k3.)

2. BakyymHble W crenyaabHble BOIMPOCHI TEXHOJOTHM TMPUOOPOB KBAaHTOBOM M ONTUUECKOMN
3/IEKTPOHUKM: YuebHOe T10co0OMe [yis CTyzeHTOB HampaeieHuss «210100.62 — OseKTpoHWKa W
HaHO3/eKTpoHUKa» / OpmukoB JI. H. - 2013. 103 c. [DnekTpoHHBIM pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/3436, cBOOOHBIA.

12.2. lonosiHMTE/IbHASA IMTEpaTypa
1. CnenuanbHble BOMPOCHI TE€XHOJOTHM: yueOHOe mocobwe / JI. H. Opnukos; denepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKHI TOCY/apCTBEHHbI YHUBEDCUTET CUCTeM YIIpaBJeHUs W
paguosnekTpoHukH, Kadeznpa snekrpoHHbIX TipubopoB. - Tomck : TYCYP, 2007. - 229 c. : un., Tabn
(Hasmnune B 6ubmorteke TYCYP - 51 3k3.)
2.  MoneKkynspHO-/y4yeBasi mUTaKkcus : yyeOHoe mocobue / JI. H. OpmukoB ; dexmepanbHoe
areHTCTBO 10 oOpa3oBaHuio, TOMCKHI TOCY/apCTBeHHbIi YHUBEPCUTET CUCTeM VIIpaBJeHUs W
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paguo3neKTpoHuKy, Kadeznpa amekTpoHHbIX npubopos. - Tomck : TYCYP, 2007. - 107 c. : w1, Tabm.
(Hasmmume B 6ubmoteke TYCYP - 50 3k3.)

3. TIporieccbl MUKpO- ¥ HAHOTEXHOJIOTHH : yueOHOe Tocobue ayist By3oB / T. Y. JarwmuHa [u ap.
] ; ®depepanbHOe areHTCTBO 10 o0Opa3oBaHUI0, TOMCKHII TOCY/apCTBEHHBIN YHUBEPCUTET CHUCTEM
yTIpaB/IeHUsI ¥ Pafro31eKTpoHuKH. - Tomck : TYCYP, 2005. - 316 c. : un., Tabn. - bubmiorp.: c. 310-313.
- ISBN 5-86889-244-5 (Hanuuue B 6ubmmoreke TYCYP - 103 3k3.)

4. 3a/lauHUK T10 JIEKTPOHHBIM Tpubopam : YuebHoe mocobue ajist By30B / B. A. Tepexos. - 3-e
u3g., nepepab u gorm. - CII6. : Jlanb, 2003. - 276[12] c. : wi. - (YuebHuku Ay By30B. CrierjyasibHasi
nureparypa). - bubmuorp.: c. 276-277. - ISBN 5-8114-0503-0 (Hasmune B 6ubmioreke TYCYP - 2 3k3.)

5. Tlporiecchbl U yCTaHOBKM 3/IeKTPOHHO-MOHHOM TeXHOJIOTHH : yuebHOe mocobue fJisi By30B / B.
®. ITomos, 0. H. T'opuH. - M. : Beicmas mkomna, 1988. - 256 c. : un. - bubmorp.: c. 250-251. - TIpeam.
yKa3.: ¢. 252-253. - ISBN 5-06-001480-0. (Hamuune B 6ubmoteke TYCYP - 5 3k3.)

6. @OUMKO-XUMHUECKHEe TIPOLIeCCHI B TeXHO/MOruM POA : YueOHUWK s By30B / Bmagumump
Hukonaeruu YepHsieB. - M. : Breicias mkosa, 1987. - 375[1] c. : wi. (Hamuuue B 6ubmioteke TYCYP -
53 3K3.)

12.3. YueOHO-MeToANYECKOe TOCOOHEe ¥ MPOrpaMMHoOe ofecreyeHme

1. CneuuanbHble BOIPOCHI TeXHOJIOTHM TIPUOOPOB KBAaHTOBOW W OMNTHYECKOM 3/1€KTPOHUKHU:
Metoguueckre ykas3aHusl K NpakThueckuM 3aHsaTvsM / OpsukoB JI. H. - 2012. 33 c. [DneKTpoHHbIN
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/2936, cBOOOAHBIN.

2. CrerpanbHble BOTPOCHI TEXHOJOTMU MPUOOPOB KBAaHTOBOM WM OINTHYECKOW 3T€KTPOHUKU:
MeToauuecKre yKa3aHus K labopatopHoii pabote / Opnukos JI. H. - 2012. 52 c. [DneKTpoHHbIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/2935, cBoOOAHBIIH.

3. CrenuanbHble BOMPOCHI TeXHOJOTMU TMPUOOPOB KBAHTOBOM M OITHUECKOW 3/1eKTPOHUKU:
MeTtoznueckre yKas3aHHsI K caMocCTosiTesbHOM pabote / OpnukoB JI. H. - 2012. 24 c. [DneKTpoHHBIHI
pecypc] - Pexxum poctymna: https://edu.tusur.ru/publications/2937, cBoOOAHBIHN.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. OOGpa3oBarebHbIl MTOPTAI YHUBEPCUTETA, OMOIHMOTeKa YHUBEpCUTETa

13. MarepHua/ibLHO-TeEXHMYECKOE ofecrneueHre JUCHHUITHHBI

1. KommbroTepHbIM Kacc, 00Opy/0BaHHBIM KOMITbIOTEpaMu Kiacca Pentium II u  Bbie,
BKJIIOUEHHBIM B ceThb Internet.

2. [lelicTBytOIIMe 3aBOJICKHE YCTAaHOBKU 2-T0 TabapuTa [jisi 31eKTpodhr3ndeCKUX UCC/Ie0BaHUM:
YBH-2M, YPM-382, YPM-387 (BYJIAT), snektpoHHO-nyuyeBasi ycrtaHoBka A306-05, BakyymHble
yHuBepcasbHble 1ocTsl BYII-4, Teuenckaresns [1TH-6.

3. Cnekrpomerp MUIIAO1, mukpockoriei MUM7, MBC, moHoxpomatop JMP-4, ocuusiorpadsl
C8-12, C1-57, mocT uamepuTenbHbiii P-37.

4. [lerCcTByOLMEe MaKeTbl HOHHO-3/IEKTPOHHBIX HCTOYHUKOB.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/I, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKeHNUH 1.

15. MeToanuecKue peKOMeH/JAL|H 110 OPraHU3aliy U3yYeHUs AUCHUILTHHbBI
be3 pekoMeH a1 1.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Crnenpa/ibHbIe BONPOCHI TEXHOJIOTUH MPUOOPOB KBAHTOBOW U ONTHYECKOH 3/IEKTPOHUKH

YpoBeHb 00pa3oBaHus: BbICIIee 00pa3oBaHHe - Marucrparypa

HaripaBneHue noAroToBku (creruanbHOCTh): 11.04.04 J/1eKTPOHMKA M HAHOY/IEKTPOHHUKA
HanpasnenHocts (ripo¢uib): IIpoeKTHpOBaHNe M TEXHO/IOTUSI MUKPO- M HAHO/IeKTPOHHBIX CPE/ICTB
dopma obyueHUs: OUHAsA

dakynbreT: PK®, PagnoKoHCTPYKTOPCKUM aKyabTeT

Kadenpa: KYP, Kadegpa koHCcTpyHpoBaHusi y3/10B U JieTa/ied pajuo03/1eKTPOHHOM anmnaparypbl
Kypc: 2

Cemectp: 3

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— npodeccop kad. 311 kad. 3T Opnukos JI. H.

3auet: 3 cemecCTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

KOHCTPYKTOPCKYHO ZJOKYMEHTALUI0 B
COOTBETCTBUM C METOANUECKUMU U
HOPMaTUBHBIMU TPeOOBaHUSIMU

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-1 CTI0COOHOCTBIO IOHUMAaTh OCHOBHBIE TIPO6/ieMbl | [Io/bKeH 3HaTh aKTyaslbHbIe PO6IeMbl
B CBOEH MpeIMeTHOM 00/1acTH, BEIOMpaTh COBPEMEHHOM 3JIEKTPOHUKU U
MeTO/bl U CPe/iCTBA UX peLleHus HaHO3JIEKTPOHMKH; MeCTO U 3HaueHue
KTPOHUKU B COBPEMEHHOM MHUPE;
OIK-4 | CriocOGHOCTBEO CaMOCTOSITENBHO mprioGpetars | ch1PO COBPEMEHHO P&,
Y UCTI0/b30BaTh B NIPAKTUUECKOU [1eSITeIbHOCTH TEH/ACHLMH 1 [IEPCIEKTUBbI pA3BUTUA
HOBbIe 3HaHUSI YU YMEHUS B CBOeU NpeMeTHOU HNEKTP OHHKgI 11 HAHOS/IEKTPOHHIKH, & TAIOKE
06/1aCTH CMeXXHbIX 00/1aCTeil HayKU U TeXHUKU;
TIPUHLUIIBI IOCTPOEHUS JIOKaIbHbIX U
ITK-8 CI1I0COOHOCTBIO TPOEKTUPOBATh yCTpONCTEa, 17106a/TbHBIX KOMITHIOTEPHBIX CeTel,
HpH60pr " CUCTEMBbI 3JIEKTPOHHOU TEXHHUKH C OCHOBBI I/IHTepHET TEXHOJIOFHﬁ; MeTO/IbI
yueToM 3a/laHHbIX TpeOoBaHMH pacuera, pOeKTHPOBAHMS,
ITK-9 CTIIOCOOHOCTBIO pa3pabaThiBaTh MPOEKTHO- KOHCTPYHpOBaHHUs 1 MOJEpHU3ALNN

3/IEKTPOHHOM KOMIIOHEHTHOM 0a3bI C
WICTI0/Ib30BaHUEM CUCTEM
AaBTOMAaTU3UPOBAHHOTO TIPOEKTUPOBAHUS U
KOMITBFOTEPHBIX CPE/ICTB ;

[omkeH ymeTb Tipe/ijiaraTb HOBbIe 00/1aCTH
HayYHbIX VICC/IeI0BAaHUM 1 pa3paboToK,
HOBbIE MeTOZ0/IOTHYeCKHe TIOAXOAbI K
peLleHH!O0 3a/jau B NpogeCCUOHAMbHOM
cdepe esTeNILHOCTH; UCIIO/Ib30BaTh
COBpeMeHHbIe HH(POPMaI[UOHHbBIE U
KOMTIbIOTepHbIE TEXHOJIOTHH, CPeCTBa
KOMMYHHUKAI[WH, CTI0COOCTBYIOIIHE
TNOBBIIIeHUI0 3¢ (eKTUBHOCTH HayYHOU U
obpa3oBareibHOU chep JesTeTbHOCTH;
pa3pabaTbiBaTh PU3HNUECKHE U
MaremMaThdecKre Mo/ie/id PUOOpOB U
YCTPOMCTB 3/1eKTPOHUKHU 1
HAHO3/IeKTPOHUKH, pa3pabaTeiBaTh
TeXHOJIOTUYeCKHe MapLIPyThl UX
W3TOTOBJIEHUS; ;

[omkeH Bna/ieTh METOIAMH pacueTa
rapaMeTpPOB ¥ OCHOBHBIX XapaKTePUCTUK
Mo/iesiel, UCT0/Ib3yeMbIX B MPeMeTHOM
00/1aCcTH; TIPaKTUYeCKUMU HaBbIKaMU
paboThI C MPOrpaMMHBIMU ITaKeTaMU
MaTeMaTHhyeCcKoro Mo/ieJTMpOBaHuS;
HaBBbIKAMU MeTO/I0/IOTMYeCKOTO aHa/lr3a
HAayUHOT0 MCC/Ie/JOBaHUs U €r0 pe3y/bTaToB

b

OO11e XapaKTepUCTHKH TlO0Ka3aresneld U KpUTepueB
TipYBeZieHbl B Tabnuie 2.
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Tabsuria 2 — OO61Me XapaKTePUCTUKY TOKa3aTe/iel ¥ KpUTepHeB OLIEHUBAHUST KOMIIETEHIIHIA T10 Taram

TTokaszarenu u
KpUTepuur

3HaThb

Ymets

Bnagets

OT/IMUHO (BBICOKMI
YPOBEHb)

Ob6nagaet hakTHUe CKUMHU
U TeopeTHYe CKUMH
3HaHWSIMU B TIpeiesiax
M3y4aeMou 006/1acTH C
MMOHUMAaHWeM TPaHHUI]
TIPUMEHHMO CTH

OO6nasaeT AMaria30HOM
MpakTH4Ye CKUX YMeHUH,
TpeOyeMbIX /ISl pa3BUTHS
TBOPUYECKUX pellleHuH,
abcTparupoBaHus
ripobsiem

KoHTponupyet paborty,
TIPOBO/JIUT OLIEHKY,
COBEPILLEHCTBYET JAeUCTBUS
paboThI

Xoporiio (6a30BbIit

3HaeT (aKThl, TPUHLIUIIBI,

O6nagaeT Auana30HOM

BepeT OTBeTCTBEHHOCTH 34d

3ajau

YPOBEHB) TIPOLIeCCHI, 00IIe NPaKTUUeCKUX YMEHUH, | 3aBeplleHue 3aJa4 B
TIOHSITHS B TIpe/ieiax TpeOyeMbIX ZJIsl pellieHrsT | UCC/IeI0BaHuUH,
n3yuaemoil obsactu oTipe/ie/IeHHBIX TTPO0O/IEM B | IPUCITOCA0IMBAET CBOE

ob6acTy uccieoBaHuUs TIOBe/IeHHE K
o0cTosiITeNTHCTBAM B
peliieHUH nipobieM

YnosnerBoputenbH | Ob6mazaer 6a30BbIMU Ob6mnagaeT OCHOBHBIMHU PabotaeT npu npsimom

0 (TIoporoBbIi 00IMMY 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaO/TFOeHUU

YPOBEHB) 7151 BBITIOJTHEHUST TIPOCTBIX

Tabmuia 3 — Orarbl

2 Pea/3anusi KOMIETeHIIUH

2.1 Kommnerennusa OITK-1

OIIK-1: cmtocobHOCTHIO0 TOHUMATh OCHOBHBIE TIPOO/IEMBI B CBOEH TTpeIMeTHOU 00/1acTH, BEIOMpaTh
MEeTO/Ibl U CPe/ICTBA MX pelleHusl.

st popmMHUpOBaHMST KOMITETEHL[UM HEOOXOAMMO OCYIL|eCTBUTh Psifi 3TANoB. DTarnbl JOPMUPOBAHUS
KOMITeTEHL[UH, TIDUMEHsieMble /i1 3TOTO BBl 3aHSATUH M WCIOJb3yeMble Cpe/CTBa OLeHWBaHUS
npe/icTaB/ieHbl B Taburie 3.
OPMHPOBAHUSI KOMIIETEHIIUN W UCTIO/Ib3yeMble CPe/ICTBA OLIEHMBaHMSI

3JIEKTPOHUKH U
HaHOJIEKTPOHUKH; MECTO
Y 3HaUeHUe 3/IeKTPOHUKH
B COBDEMEHHOM MHUPE;
TeH/IeHLIUU U
MepCIIeKTUBBI Pa3BUTHS
3JIEKTPOHUKH U
HaHOJIEKTPO-HUKH, a
TaKXKe CMEXKHBIX 00/1acTei
HayKU U TeXHUKWY;
TIPUHIIUIIBI TIOCTPOEHHUS
JIOKA/IbHBIX 1 I7100a/IbHBIX
KOMITbFOTEPHBIX CETeH,
O0CHOBbI VIHTEpHeT
TeXHOJIOTUH; MeTO/bI
pacyeTa, MPOEKTUPOBaHMSI,
KOHCTPYMPOBaHUS U
MO/IepHHU3aLN
3JIeKTPOHHOM
KOMITOHEHTHOM 0as3kbl ¢

HCCieJoBaHUM 1
pa3paboTOK, HOBbIE
MeTO/I0/IoTHUe CKUe
TIOZIXObI K PeLlIeHHI0
3aJau B
nipodeccroHanbHOM cdepe
JiesiTe/TbHOCTH;
WCTI0/Th30BaTh
COBpeMeHHbIe
vH(bOpMal[MOHHbIE U
KOMITbIOTepHbIe
TEXHOJIOTWH, CPeZCTBA
KOMMYHUKALUH, Crio-
coOCTByHOIIITE
TIOBBIIIEHUIO

3¢ deKTUBHOCTU HAyUHOU
1 oOpa3oBare/ibHOM cdep
JiesITeIbHOCTH;
pa3pabaThiBaTh
¢bu3nueckue u

CocraB 3HaTb YmeTb Bnagets
Copeprkanue aKTyaJIbHbIe TIPOOIEMBI ripejijiaraTb HOBbIE MeTOo/laM1 pacueTa rapa-
3TaroB COBpEMEeHHOU 00/1aCcT! HayUHBIX METPOB Y OCHOBHBIX

XapaKTepUCTHK MOJIeJIeH,
HCITO/Tb3yeMBIX B
npeZiMeTHOM 00/1aCTH;
MPaKTHYe CKUMU
HaBBIKaMU pPaboThI C
MPOrPaMMHBIMH [TaKeTaM1
MaTeMaTH4yeCKoro
MO/Ie/TAPOBAHKS;
HaBBIKAMU
METO/[0/IOTHUECKOTO
aHaJiu3a Hay4YHOTo
WICC/TeIOBAHMST M €70
pe3y/ibTaToB

CornacoBaHa Ha noprane Ne 9259

16



WCII0/Tb30BaHUEM CHUCTEM
aBTO-MaTHM3UPOBaHHOTO
MPOEKTUPOBA-HUS U
KOMIbIOTEPHBIX CPE/ICTB

MaremMaTh4yeCcKre MOJesTn
NpuOOPOB U YCTPOKCTB
3/IEKTPOHUKU U
HAHO3JIEKTPOHUKH, YMETh
pa3pabaTkiBaTh TEXHOIO-
TMUeCKHe MapIIpyThl UX
W3Tr0-TOBJIEHUSI

Buabl 3aHaTHMA

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTepakTHUBHbIE
JIeKLIMY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTosTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKUe 3aHATHS;
* lIHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* llHTepakTuUBHBIE
TpaKTUUeCKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

HUcronb3yemble * Otyet no * Otyer no * Otyet no
CpeAcTBa naboparopHoii pabore; naboparopHoii pabore; naboparopHoii pabore;
OLleHWBaHUA * Orpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * 3auerT;
* KoHcnekt * KoHcriekt
CaMOMO/JTOTOBKY; CaMOMO/TOTOBKY;
e Tecr; * Tecr;
* 3auerT; * 3aueT;
dopMy/nvMpoBKa TMOKasaTesieldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TIpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTesiu ¥ KpUTEPUU OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnagets
OminuHo * 3HaeT TeHJeHLUU U » O6nagaer * Brageer metomamu
(BBICOKMIA YPOBEHb) | I1ePCIIEKTUBLI Pa3BUTHS | TPAKTUYECKMMU pacueTa nmapameTpoB U

3/1eKTPOHUKU U
HaHO3JIEKTPOHVKY;
KOMIbIOTEPHbIE CEeTH,
WHTepHeT TeXHOI0THY;
MeTO/Ibl pacyeTa,
NIPOEKTHUPOBaHMUS,
KOHCTPYMPOBaHUS U
MO/lepHU3aLu1
3/1eKTPOHHOM
KOMIIOHEHTHOI 0a3bl;

YMeHUsIMHU B pa3-paboTke
¥ MOJIe/TUPOBAHUH, YMETh
pa3pabathiBaTh
TEXHOJIOTUUEeCKUe
MapIIpyThI KX
W3rOTOBJIEHHUS;

OCHOBHBIX
XapaKTepUCTUK Mo/lesel;
HaBbIKaMHU pabOoThI C
MPOTPaMMHBIMU
rakeTaMu; HaBbIKAMU
METO/[0JIOTUe CKOTO
aHa/iM3a Hay4yHoro
WCCJIe/IOBaHUS U ero
pe3y/bTaToB;

Xopotiio (6a30BbIii

* 3HaeT (aKThl,

* YmeeT pa3pabaTbiBaTh

* BnazneeT HaBBIKAMH

YPOBEHb) IIPUHILUIIBI, TTPOLIECCHhI, bu3nueckue u MO/ e/1MpOBaHus U
o0111e MOHATHS B MaTeMaTUueCKre MOJIe/id | aHav3a pe3y/bTaToB
ripefiesiax U3yuaeMou TIprOOPOB U YCTPOKNCTB HCCJIeIOBaHUM;
JMUCLUTIAHEI ; 3/IeKTPOHUKU U

HaHO3/1eKTPOHUKUY;
YI0BNETBOPUTENBH | * 3HaeT (haKThl, * YmeeT oOpabaThiBaTh * PaGotaeT mpu npsiMmom
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o (TIoporoBbii
YPOBEHD)

TIPUHIUITBI, TPOLIECChI
o0111e MOHATHUS ;

vH(dOopMaIuio 13
NHurepHerTa;

HaO/TI0/IeHNH;

Tabuia 5 — Ortarbl

2.2 Komnerenusi OITK-4

OIIK-4: crmocoOHOCTBIO CaMOCTOSITeNIbHO TIPUOOpeTaTh M UCIMOJb30BaTb B TPaKTUYeCKOU
JlesiTe/IbHOCTH HOBbIe 3HAHWSI U yMEeHUsI B CBOel TipeiMeTHOW 06/1acTH.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIEeTeHL|UM, IIpUMeHsieMble [/Is1 3TOr0 BH/bl 3aHATMM U UCHO/Ib3yeMble CpeJCTBa OLleHWBaHUS
Tpe/iCTaB/IeHbI B Tabsurle 5.
OpPMMPOBaHUs KOMITeTEHLIUY U UCII0/Ib3yeMble CPe/ICTBA OLleHUBaHUs

COBpPeMeHHOM KBaHTOBOM
U OIITUYeCKOM
3JIEKTPOHHKH; 3HAUEHHe
NepeIoBbIX TEXHOIOTHH
KBAaHTOBOM 3/IEKTPOHUKH B
COBPEMEHHOM MHUPE;
TePCITEKTUBBI Pa3BUTHS
BBICOKHX TEXHOJIOT'HH, a
TaK)Ke CMeXKHBIX 00/1acTei
HayKW ¥ TEXHUKH; 3HATh
METO/IbI pacyera,
TIPOEKTUPOBAHUS U
KOHCTPYHWPOBAHHUSI C
HCITO0/Ib30BAHHUEM CHUCTEM
aBTOMaTU3UPOBAHHOTO

WCTIONb30BaTh B

MpaKTHUYe CKOM
JiesiTe/TbHOCTH HOBBI@
3HaHUS U YMEHUS B CBOEH
rpeMeTHOM obmacTr

CocraB 3HaTb YmeTb Bnanets
CopeprxaHue HoBble TeHAeHIM B CamoCTOsSTe/NBHO Bnagets coBpeMeHHBIMU
3TarioB TEXHOJIOTMU TIPUO0POB npuobpeTtarh U MeTO/IlaMH CaMO00yueHUs;

WCTIO/b30BaTh B
MpaKTHUYeCKOM
JlesiTeNTbHOCTH HOBbBIE
3HaHUS U YMEHUS B CBOEH
rpeMeTHOM 0b61acTy;
B/1a/IeTh HOBBIMHU
3HaHUSMU B 00/1aCTH
Nepe/IoBbIX TEXHOJIOTHI
KBaHTOBOM 3/1eKTPOHUKH

Buabl 3aHaTHM

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* VHTepakTHUBHbIE
nabopaTopHbIe 3aHATHS;
* VHTEpaKkTUBHbIE
JIeKLIWY;

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosiTesbHas
pabora;

* NHTepakTuBHbIE
TpaKTUYeCKHUe 3aHATHS;
* IHTepakTUBHbIE
nabopaTopHbIe 3aHATHUS;
* IHTepakTUBHbIE
JIeKLI1Y;

* [lpakTuueckue
3aHATHS;

* JlabopaTtopHble
3aHATHS;

* Jlekuuu;

* CamocTosiTe/ibHast
pabora;

* llHTepakTuUBHBIE
MpaKTUUeCcKue 3aHsTUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie
cpeAcTBa
OLIeHUBaHUs

* Otyet no
naboparopHoii pabore;
* Ortyet no
VHJVBUlyaJIbHOMY
3a/laHUIo;

* Oripoc Ha 3aHATHUSIX;
* Brictyninenue (Jokaaz
) Ha 3aHSITUY;

* KoHcnekT
CaMOIIO/ITOTOBKY;

* 3auerT;

* Otyet no
naboparopHoii pabore;
* Otyer no
VHJVBU/lyaJIbHOMY
3a/laHHUIO;

* Onpoc Ha 3aHATHUSAX;
* BeicTynuienue (goknaz
) Ha 3aHSTHY;

* KoHcriekt
CaMOMO/TOTOBKY;

* 3auer;

* Otyet no
naboparopHoii pabore;

* Otyet no
WHAVBUAYaTbHOMY
3a[]aHUIo;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* 3auert;
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@dopMyIMpOBKa MOKasaTese W KPUTepHeB OLeHHMBAaHUS [aHHOM KOMITeTeHLIMM TpUBeJleHa B

Tabmumiie 6.
Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OminuHo * ObGnagaer * OO6nazmaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKHI YPOBEHD) | (haKTUUECKUMH U MPAKTUUYECKUX YMEHHM, | TPOBOAUT OLIEHKY,
TeopeThye CKUMU TpeOyeMbIX /I/isl Pa3BUTHSI | COBEPILEHCTBYeT

3HAHUSIMH B TIpeZie/siax
13yuaeMou 00/1acTH C
TIOHMMaHUEM TPaHMI]

TIPUMEHHUMOCTH;

TBOPYECKHUX pellleHnH,
abcTparupoBaHUs
npobrewm;

JeiicTBUsI paboThI;

Xopotiio (6a30BbIit

* 3HaeT (aKThI,

* OO6nasaeT AMArIa30HOM

* beper

YPOBEHb) TIPUHLIUIIBI, TTPOLECCHI, MPAaKTHUYeCKUX YMEHMUH, OTBeTCTBEHHOCTH 3a
o0111e TIOHATHS B TpeOyeMbIX /sl PeIlleHus | 3aBepllieHue 3a7iad B
npeziesiax U3y4yaeMou oTipe/ie/IeHHBIX TTPO0IeM | KMCC/Ie[JOBaHUH,
obsacTy; B 00/1aCTH nipucrocabivBaeT CBoe

WICC/IeJOBAHMS ; MoBe/IeHne K
00CTOATE/NIHLCTBAM B
pelieHny TpobieM ;

YnosnetBopuTebH | ¢ O6sagaet 6a30BEIMU * O6nazaet ocHOBHBIMU | ¢ PaboraeT rpu mpsiMom

0 (oporoBbIi OOLMMY 3HAHUSIMH; YMEHUSIMH, TpeOyeMbIMH | HabO/IFOeHIM;

YPOBEHb) U151 BBITIOTHEHUS

MPOCTHIX 3a44d4;

2.3 Komnerenuus I1K-8

[TK-8: criocoOHOCTBIO TPOEKTUPOBAThH YCTPOWCTBA, IPUOOPBI U CUCTEMBI 37IEKTPOHHOM TEXHUKH C
yUeTOM 3a/IlaHHbIX TpeOOBaHHA.

st popMHUpOBaHMST KOMITETEHI[UM HEOOXOAMMO OCYILeCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHHUS
KOMITeTEHL[UH, TIPUMEHsieMble JJIsi 9TOTO BBl 3aHSATHH W MCIIONb3yeMble CpefCTBa OL|eHWBaHUS
Tipe/iCTaB/eHbI B Tabsuile 7.
Tabmuia 7 — Otansl GOpMUPOBaHUST KOMITETEHL[MH U UCTIO/Ib3yeMble CPeJiCTBA OLleHUBAHUS

3/IEKTPOHUKH C YUETOM
3a/laHHBIX TPeOOBaHMA.

OITTHYE CKOU 3JIGKTPOHUKHN

CocraB 3HaTb Ymetb Bnagets
Copepxkanue MeTtozb!I IPOEKTUPOBAHUSA |TIPOEKTUPOBATh Bnazgetrs metogamu
3TaroB npubOpPOB U YCTPOUCTB yCTPOMCTBA, IPUOOPLI U | KOMITBIOTEPHOTO

KBAaHTOBOW U ONTUYECKOW | CUCTeMbl KBAHTOBOU U MPOEKTHUPOBAHUS

yCTPOMCTB, MpUbOpPOB 1
CHUCTeM KBaHTOBOH 1
ONTUYECKON 37IeKTPOHUKHU
C YYeTOM 3a/IaHHbIX
TpeGoBaHMIA.

Bupp! 3aHaTHM

* lHTepakTUBHbIE
MIpaKTUUeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* VHTepakTuBHbIE
JIeKLINY;

* IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* llHTepakTUBHbIE
NIpaKTUUeCKUe 3aHSATHUS;
* lIHTepakTHBHbIE
nabopaTopHbIe 3aHATHUS;
* lIHTepakKTHBHbIE
JIEKLI1Y;
 IlpakTuueckue
3aHATUSA;

* JlabGopartopHble
3aHATUSA;

* Jlekumuu;

* lHTepakTUBHbIE
MIpaKTHUeCKUe 3aHSITHUS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHITHS;
* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;
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e CamocTosiTe/bHas
pabora;

e CamocTosiTe/nbHas
pabora;

Ncronb3yembie
cpefcrBa
OLleHUBaHUs

* OrtueT 10
naboparopHoii pabore;

* OrtueT 10
VH/VBU/1yaIbHOMY
3a/laHUIO;

* Ornipoc Ha 3aHATHUSIX;

* BeoicTyninenue (goknag,
) Ha 3aHATHY;

* KoHcnekt

* Ortuer no
naboparopHoii pabore;

* Ortuer no
VH/WBU/1yaIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUSAX;

* BeicTynieHue (f0K1az
) Ha 3aHATUY;

* KoHcriekt

* Ortuet o
naboparopHoii pabore;

* Ortuet o
VHJUBUAYaTbHOMY
3a/]aHUIo;

* Brictynnenue (goknazn
) Ha 3aHSITHH;

* 3auert;

CaMOITOATOTOBKY; CaMOIIOATOTOBKY;
* 3auerT; * 3aueT;
dopMynMpoBKa TMoOKa3aTerell U KpUTepHeB OLleHMBaHUS [JaHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabure 8.
Tabnuiia 8 — IToka3aTesiu M KpUTEPUU OL[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax
CocraB 3HaThb YmeTb Bnagetb
OminuHo * Pa3nnuHble METOAbI * TBopuecku * CBoOogHO B1ajeet

(BbICOKMI YPOBEHB)

KOMTTBFOTEPHOTO
TIPOEKTUPOBAHUS
TIprOOPOB U YCTPOKCTB
KBAaHTOBOW M OMTHYeCKOU
3JIEKTPOHUKH C yUeTOM
3a/laHHBIX TPeOOBAHUIA.
TBOpUeCKY MPOEKTUPYET
pas/InuHble YCTPOMCTBA,
TIPUOOPBI U CUCTEMBI
KBAaHTOBOW M OMTHYeCKOU
3/1eKTpOHUKH. CBOOOJHO
B/Ia/leeT MeTolaM1
KOMTIBFOTEPHOTO
TIPOEKTUPOBAHUS
YCTPOMCTB, MPHOOPOB U
CUCTEM KBAaHTOBOM U
OTTHYeCKOH
3JIEKTPOHHUKH C YUETOM
3a/lJaHHBIX TpeOOBaHUH. ;

TIPOEKTHUPYET pa3/InuHbIe
yCTpPOMCTBa, IPUOOPHI U
CHUCTEMBI KBAHTOBOH U
OITTHUYeCKOM
3JIeKTPOHUKH;

MeTOJaMU
KOMITbIOTEPHOTO
MPOEKTUPOBAHUS
YCTPOMCTB, IpUOOPOB U
CHCTEM KBaHTOBOU U
OIITUYE CKOM
3JIEKTPOHUKH C yUeTOM
3a/IaHHBIX TPeOOBaHMIA;

Xopotiio (6a30BbIit

e 3HaeT TUIIOBbLIE

 IIpoektupyer

* Bnazneer MeTomamMu

YPOBEHbB) MeTO/IbI KOMITBIOTEDHOI'O | OT/e/IbHbIe pas/IuyHbIe KOMIIbIOT€PHOI'O
TIPOEKTUPOBAHUS yCTPOICTBA, IPUOOPHI M | TIPOEKTHPOBAHMUS
npubOpOB U yCTPOMICTB CHCTeMbl KBAHTOBOW 1 yCTPOMCTB, pUbOpPOB U
KBAHTOBOU Y ONTUYECKOW | ONTUYEeCKOU CUCTeM KBaHTOBOM U
3/1eKTPOHUKH; 3/1IeKTPOHUKH; OITHUYeCKOU
3/1eKTPOHUKY;
YnoBneTBopuTesbH | o O6sazaeT 00IUMU * OOnaziaeT ocHOBHbIMU | * Pabotaer nog,
0 (TIOpOroBEIi 0a30BbIMU 3HAHUSIMU B YMEHUSIMH [I/I pellieHust | HabmofeHuem;
yPOBEHb) naHHOM obmacTy; ripoecCcroHaIbHBIX
3a/1ay;
2.4 Komnerennusn ITK-9
[TIK-9: crocobHOCTRIO ~ pa3pabarbiBaTh  MPOEKTHO-KOHCTPYKTOPCKYHO — [JOKYMEHTALMI0 B

COOTBETCTBHHU C MeTOANYECKHMMU U HOPMATHBHBIMU Tp66OBaHI/I$IMI/I.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
npe/icTaBsieHbI B Tabsurie 9.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIOb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 9 — Srarbl

KBAaHTOBOW U ONTUYECKOU
TEXHOJIOTHH; TIPUEMBbI KaK
pa3pabarkiBaTh MPOEKTHO-
KOHCTPYKTOPCKYHO
JIOKyMEHTaI[{I0 B
COOTBETCTBHUHM C
MeTOIUYe CKUMU
TpeboBaHUSAMH

JIOKyMEHTaI[{I0 B
COOTBETCTBUHU C
HOPMAaTHUBHBIMHU
TpeboBaHUSAMU
TeXHOJIOTMU TIPUO0POB
KBaHTOBOW U OTNTHYeCKOU
TeXHOJIOTUU

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue HOpPMAaTHBHbBIE TPeOOBaHMs | pa3pabaThiBaTh NIPOEKTHO- | [IPHEMaMH pa3paboTKu
3TaroB K TeXHOJIOTUU TTPUOOPOB | KOHCTPYKTOPCKYIO TPOEKTHO-

KOHCTPYKTOPCKOM
JOKyMeHTal[uH B
COOTBETCTBUM C
MeTOouYeCKUMU U
HOPMAaTHUBHBIMHU
TpebOBaHUAMU
TeXHOJIOTUY TIPUOOPOB
KBAaHTOBOW W ONTHYECKOU
TEXHOJIOTUU

Bupp! 3aHaTHM

* VHTepakTBHbIE
MpaKTUYeCKUe 3aHATHS;
* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLIWY;

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumuuy;

* CamocTrodTenbHas
pabora;

* VIHTepaKTHBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKL1Y;
 [IlpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATUS;

* Jlekuuu;

* (CamocrosiTesibHas
paborta;

* VIHTepaKTUBHbIE
MPaKTUUeCKUe 3aHATHUS;
* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHATHS;

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie
CpeJCcTBa
OLIeHUBaHUs

* Ortuet 110
nabopatopHoii pabore;

* Ortuet 110
VHAVBU/1yaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHsX;

* Brictynnenue (Jokaaz,
) Ha 3aHSATHY;

* KoHcnekT

* Ortuer no
nabopatopHoii pabore;

* Ortuer no
VHVBU/1yaIbHOMY
3a/]aHUIo;

* Onpoc Ha 3aHATHUsX;

* BeicTyrnuienue (goknaz
) Ha 3aHATHY;

* KoHCcrekT

* Otuet o
nabopatopHoii pabore;

* Otuet o
VHUBUAYaTbHOMY
3a/IaHUIO;

* BeicTynineHue (moknaz
) Ha 3aHATUY;

* 3auerT;

CaMOTOZTOTOBKH; CaMOTIO/ITOTOBKH;
e 3auerT; * 3auer;
d®opMynMpoBKa TOKa3aTe/eil W KpuUTepreB OL|eHMBaHUsSl [JaHHOM KOMIIeTeHLIMM TpUBeJeHa B
tabmure 10.
Tabmuija 10 — [TokasaTeny ¥ KpUTEPUH OLleHUBAHUS KOMIIETEHLIMM Ha JTarax
CocraB 3HaThb Y™meTb Bnagets
OrmuHo * TBopuecku * Ymeet pa3pabareiBath | * CBOOOAHO BIajeeT
(BBICOKMI YPOBEHb) | pa3pabarbiBaeT TIPOEKTHO- Cr10COGHOCTHIO
TIPOEKTHO- KOHCTPYKTOPCKYO pa3pabarbiBaTh
KOHCTPYKTOPCKYHO JIOKyMeHTaL1I0 B TIPOEKTHO-
JIOKYMEeHTAaL1IO0 B COOTBETCTBUU C KOHCTPYKTODPCKYO

COOTBETCTBHHU C
MeTOoAuYeCKHMMH 1

MeTOoanYeCKNMHU U
HOPMAaTHBHBIMU

JOKYMEHTAaL1IO B
COOTBETCTBUMU C
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HOPMAaTUBHBIMU TpebOBaHUSIMU U MeTo[uue CKUMH U
TpebOBaHUSIMH, JOCTW)KEHUSIMU HayKU M1 | HOPMAaTHBHBIMH
WCTIONB3YSI IOCTY)KEHUST | TEeXHUKU; TpeGoBaHUSIMH,
HayKHW U TEXHUKW; WCTIOMb3YeT JI0CTHKEHUS
HayKu U TeXHUKWY;
Xopowio (6a30Belil | ¢ PaspabarTbiBaeT * Ymeer paspabarbiBath | * CriocoGeH
YPOBEHb) IIPOEKTHO- TUIIOBYIO IIPOEKTHO- pa3pabaTbiBaTh TUITOBYIO
KOHCTPYKTOPCKYHO KOHCTPYKTOPCKYIO TPOEKTHO-
JNOKYMEHTAL[HIO B JNOKYMeHTal[1I0 B KOHCTPYKTOPCKYO
COOTBETCTBUHU C COOTBETCTBHHU C JIOKYMEHTal[{I0 B
MeTo/[u4eCKUMHU U MeTo[uueCKUMH U COOTBETCTBUH C
HOPMAaTUBHBIMHU HOPMAaTUBHBIMHU MeTo[uue CKUMH U
TpebOBaHUSIMU; TpebOoBaHUSIMU; HOPMaTUBHBIMU
TpeOOBaHUSMY;
YnoBneTBopuTesibH | ¢ O6asaeT o6IMH * OO6nagaet OCHOBHBIMH | * PaboTaeT mof
0 (TIOpOroBBIi 0a30BbIMU 3HAHUSIMU B YMEeHUSIMH [|/Is PellleHust | HabroeHneM;
YPOBEHb) JlaHHOM 0bmacTy; nipodeCcCUOHAIBHBIX
3azay;

3 TunoBbIle KOHTPOJ/IbHbIE 3aJaHUA
s peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl MCIOJb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeoOXOAUMbIe /IJisi OLIEHKU 3HaHWM, YMEHHH, HaBBIKOB W (WJTH) OIIbITa
JesiTe/IbHOCTH, XapaKTepU3YyIOIMUX JTarbl (OPMUPOBAHUS KOMIIETEHIIMM B TpOLlecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMBbl, B C/IeAYIOIIEM COCTaBe.

3.1 Boripocbl Ha CAMOIIOATOTOBKY
— 1 Metoabl ¢opmMHUpOBaHUSI HAaHOCA0eB B BakKyyme 2. [IMofiHbIe, TPUOJAHBbIE U TeTPOJHBIE
CHUCTeMBI [/I1 pacrblleHdsi MaTepuasoB. 3. CucreMsl [yl (GOPMUPOBaHUS I7IEHOK U 0COOEHHOCTH MX
npumeHeHus 4. MeTtozpbl, albTepHaTUBHbIe SITUTAKCUU

3.2 TecToBble 3aJaHUA

— Tema 1. Ilpouecc mnonyuyeHWsi MarepuasoB /Jisi W3rOTOBJEHWsT TPUOOPOB KBaHTOBOW U
OTITHYEeCKOM 371eKTPOHUKH 1. Kakoit Harbosee MpOAyKTUBHBIN MeTOZ, CONPOBOXK/EHHS TEXHOJIOTHYE CKOTO
niporjecca: 1 - BU3yasbHO, 2 - 110 3alKCcy Moc/eoBaTeNbHOCTH onepauyi Ha OBM, 3 - Ha namate 2.I1pu
W3rOTOBJIEHUM BaKyyMHOTO TpyOOMpoBOza TOKaph peKOMeHAyeT BaM MpoBeCcTH UUCTKY TPyO W3HYTpPH.
BbI: 1-ckakeTe- 3TO reHHaNbHO!, 2- OyZieTe COTMIacOBLIBATh 3TO /IeHiCTBHE C HAUYaTbCTBOM, 3- CKaXKETe: «H
Tak coizer». 3. IIpu M3roTOBNEHWM TreHepaTopa TIa3Mbl TWIAa MarHeTpoHa Ber: 1 — obcyxzaere Ha
TeXHUYeCKOM COBeTe Kak JIy4llle C/le/laTh; 2 — Cpa3y JejlaeTe YepTe)ku U OTJaeTe IJIaBHOMY UH-)XeHepy; 3
— MogiestupyeTe paboTy yCTPOWCTBA M TIPOBO/IUTE KOPPEKTUPOBKY uepTexkel. 4. AHO/] TeHepaTopa Iyia3Mbl
BMECTO MeJHOTO BBINOJSHEH U3 JjaTyHU. K KakuM MOC/IeACT-BUSIM 3TO MOXKeT TPUBeCTH TIpyU pabote
reHepaTopa Ha MajiOM TOKe ¥ MaJiIOM HalpspKeHWHU. 1 — pacrbuieHre LIMHKA U3 JIaTYHU Majio U YCTPOUCTBO
Oyzer paboraTb HOpManbHO; 2— aBTOp TMpO-eKTa JO/DKeH Harucath HHCTPYKLMIO C yKa3aHWeM
OrpaHUYeHMs 10 TOKY U HalpsDUKeHUI0; 3- OCTaHOBUTh U3TOTOBJIEHUE /10 TIOSIB/IEHUS] Marepurasa

— Tema 2. KwuHeTHKa TeXHOJIOTHYECKOrO mporecca. Mesxda3Hble B3aUMOJENCTBUS B
TeXHOJIOTHUeCKUX rpoijeccax 1 TIpu mporpeBe u3zemusi 0CHOBHOe 00e3ra)KuBaHUe TIPOIILIO 32 HECKOTBKO
MuHyT. Kakoil OCHOBHOM MexaHW3M copbumu raza? 1- afcopbuust 2- xemocop6iusi 3-abcopbiusi. 2
[ToueMy BBICOKOBaKyyMHbIE KOMMYHUKAL[MW He BBITIOJHSIOT U3 Pe3UHBI? 1 - CKU-MaroTCs M0, JeHCTBUEM
BaKyyMma, 2 - 00sibIlioe Ta30Bbl/je/ieHre U MPOHULIAeMOCTb /IJIsl Ta30B, 3 - pe3rHa OOWTCs MapoB Maces. 3
CKOJIBKO KaTeropui pasfie/ieHusl NOMeLeHUM IO YCJIOBHSM BaKyyMHOM rurveHsl? 4 Ilpu TpaBneHun
KpUCTasula CKOPOCTh TpaB/ieHUs BIVIyOb B 5 pa3 IpeBbIllIaeT CKO-POCTh TpPaB/IeHUs BJOJb MTOBEPXHOCTH.
KakoB noka3sarens anusorporuu? 1- 5; 2 - 1/5; 3 - 1. 5 [lenoHU30BaHHasi BojA JJ/1s1 OYUCTKU U3JeUN —
3T0: 1 - IPOAYKT IBOMHOM AWUCLU-ISILIUA BO/BI 2 - IPOAYKT 00pabOTKM BO/IbI HOHOOOMEHHBIMU CMOJIaMH,
3 - Boia, obpaboTaHHasi B 37IeKTPUYeCKOM paspsifie.

— Tema 3. BakyymHasg TexHO/IOTMs. OJIEKTPOHHO-JIyuyeBas, WOHHO-/yyeBas W Illa3-MeHHas
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texHosorus. 1 Kakoii mpefesibHbIN BakyyMm 00ecriedrBaroT cepuiiHble (hOpBaKyyMHbIE OJHOCTY-TTIeHUAThIe
Hacocel? 1 IIa, 0,1 I1a, 5 I1a 2 ITo Mepe yMeHbIlleHus /laB/ieHHs] B BaKyYMHOM CHCTeMe, HauMHasi C Kakoro
BaKyy-Ma MOKHO U3MepsATh AasyieHue gatuukoMm [IMUN-27? 111a, 0,1 Ila, 10 [Ta. 3 Ha Kakom MUHUMaIbHOM
[laB/leHNN MeXaHW4ecKui (opBaKyyMHbI Hacoc obecrieynBaeT MakKCHMasbHYHO MPOU3BOAUTENIBHOCTh?
1ITa; 0,1 ITa; 100 Tla. 4 Kakoe Ha3HaueHWe pery/siTopa HarpsbkeHHsi HarpeBatesisi Aud@y3roHHOTO
Hacoca B re/iMeBOM Teueuckaresie? 1 - /i pery/IMpOBKU HalpsDKeHUsl HarpeBa 2 - /Il YMeHbIIeHUs
BpEMEHM BBIXOZA HAa pPEeXWM 3 - [Jid TOBBIIIEHWS YyBCTBUTeNbHOCTHM. 5 Kakoe HasHaueHue
razobasnnacTHoro ycrpoiictBa? 1 - /i peryJMpoBKM JaB/eHMsi Ha BXOJe BaKyymHacoca, 2 - Jyisi
y/ydIIeHUs] OTKauKH KOH/IeHCUPYIOIIUXCS Ta30B, 3 - [JIs1 yMeHbILeH!sI IIlyMa 1pyu paboTe BaKyyMHacoca

— Tema 4. CneyuanbHble BOIMPOCHl TEXHOJOTWM W3TOTOB/IEHUS TPUOOPOB U YCTPOWCTB
KBaHTOBOM M ONTUYeCKOW 371eKTpoHUKU. 1. Ha Kpucrtasn Huobara JIMTHSI HAHOCUTCS TUIeHKA alloMHUHUS
Oe3 TpeboBaHmii ToO afre-3uu. Kakod MeTon (OpPMHUpPOBaHHUS IUIEHKH TIpeATIouTHTe/bHee: 1 —
TepMUYeCcKoe MCriapeHue B BakKyyme, 2 — ()OpMUpPOBaHKe C [TOMOILbI0 MarHeTpoHa, 3 — 3/1eKTPOJyroBoe
¢opmupoBanue 2. Kakoe 0CHOBHOe MPeUMYyILeCTBO UMeeT MOJIEKY/ISIPHO-/TyueBasi STIUTAKCUs 110 CpaBHe-
HUIO C JIPyTUMHU BUJIaMM 3MUTAKCHI: 1 — OTCIe)XKrBaHUe KaXKI0ro C/10si TeTepOCTPYKTYpbl, 2 — Gosbliiast
CKOpPOCTb pOCTa, 3 — 3KOJIOTUUeCKU YUCTOe MPOU3BOACTBO 3. Bo3/e Kamepsl nepes, MOAy/1eM 3arpy3ku U
BBITPY3KM TOZJIOKEK pacriosioykeH OJIOK [JOTIOTHUTE/NBHOM OUMCTKH BO3Ayxa. OTO fJenaeTcst sl —
coOmoieHnst BaKYyMHOM TWTHMeHbl, 2 — [yt obecriedyeHrs KOM(OPTHBIX YC/IOBUM TepcoHany, 3 — 010K
UCTO/Ib3yeTCsl KaK CTepwib-HblM CKIaj. 4. B MOMeHT ucrnapeHUsi HaBeCKU TPOMU3BOAUTCS HCIapeHue
rasoromIOTUTeIs /IJI1 YMeHbllIeHNs fAasieHus. Kak MU3MeHUTCs coCTaB IVIeHKU: 1 — He M3MeHuTCH, 2 —
KO/IMYeCTBO Trasa B IUIeHKe YMEHBIIWTCS, 3 — KOJIMYeCTBO rasa B IUIeHKe ysenuuurcs 5. Kakoe
HasHaueHue TMoc/Ios mepes (GopMuUpoBaHWEM IIJIeHKU: 1 — [/ig yBeluuyeHus aj-resuu, 2 — s
YMeHbIIIeHUs ra30BblJe/leHUi, 3 — /151 IleKOPaTHUBHBIX Lie/iei

— Tema 5. Ilpouecc 3MMTaKCHANBLHOTO BBIPAIIMBAHUS CTPYKTYDP /sl PUOOPOB KBaH-TOBOW U
OINTHUYECKOW 3/IeKTPOHMKM 1. OmnMTaKcualbHble IJIBHKW — 5TO IJIEHKU MMelole 1 — CONpoTHB/eHHe
6onbiie 20 Om/ll, 2 — wmenbiie 20 Om/l, 3 — okomo 100 Om/[J[] 2. OguH W3 KOMITOHEHTOB [JIst
(hopMHpOBaHUs SMUTAKCUA/IBHBIX TI/IeHOK TpuMeTWIuH-AuM [In(CH3)3]. Oto:1 — MOC- ruapugHas
SMMUTAKCHUs, 2 — MOJIeKY/ISIpHO-JlydeBast, 3 — OSMU-TaKCUsl M3 paciviaBa coned 3. dopmupoBaHue
SMUTAKCUA/TIbHOM TJIEHKW TPOUCXOAUT MO CXeme: Murpauus aromoB [ fABymepHast >XUIKOCTb[
KpUCTa/uM3anus. 3To MexaHu3M (opmupoBaHus miueHku: 1— no H.H. CemeHoBy, 2 —110 ®peHkento, 3 —
no Kuyznceny. 4. [luppakromeTpusi Ipu SHEPruu 371eKTPOHOB 70 1,5 k9B: ato 1 — meToz aHanvsa Xu-
MHUECKOT0 COCTaBa, 2 — MeTOZ aHaau3a (OpMbl pacCTyLIUMX KPUCTANIOB, 3 — METOZ OIpeZe/eHNs
TI0Kas3areJis IIpeJIoM/IeHUst

— 1. Mlerans mpefcTaB/ieHa 6-10 NMpOeKLUsMH, BMeCTO 3 IO aHajaory. BeposatHo: 1- gerans
HETEXHOJIOTUYHA, 2 — yBe/JnYeHre MPOeKLUil C/e/laHo /1Sl yPOLLeHUsl TIPU U3rOTOBAeHUH, 3 — JeTaslb
TeXHOJIOTHYHA 2. V3/e/iMe M3roTaB/IMBaeTCs TOKAPHBIM CIIOCOOOM M3 KOMIIO3UTHOTO Mareprasa C KOH-
conbto. M3roToBneHue: 1— TEeXHO/NOTMYHO, 2 — HETEXHOJIOTUYHO, 3 — TpeOyeT HOBYHO TpPaeKTO-pHIO
nporecca 3. YCTaHOBKAa MOLJHOCTBIO HECKOJIBKO KWIOBATT YCTaHaBIMBAeTCs BIUVIOTHYK) K CTeHe.
YcraHoBKa pacriosio)keHa 1- IpaBU/IBHO, 2 — HeIpaBWIbHO, 3 — IMPaBWIbHO C He3HauWTe/bHbIMU
HapyleHUssMU 4. BKIHOuMim HarpeB BbICOKOBAaKYYMHOTO /1M((y3MOHHOTO Hacoca, He BKJIFOUMB OTKAuKy
Ha ero Beixoje. [Tocse 40 MuHYT paboThl HeT BBHICOKOTO BaKyyMa. Mepbl 10 peaHUMalLMU pexkuma: 1-
nepebopKa Hacoca, 2- ObICTPO BKJIFOUMTH (POPBAKyyYMHBIN HACOC; 3- BHIK/TFOUUT HAarpeB Hacoca

3.3 Temb! HHAUBHYANbHBIX 3alaHUN

— 3aganue 0000IIaeT TeOPEeTUUYECKWM Marepuan W TMpeJrojaraeT TBOPUYECTBO B pa3paboTKe
TE€XHOJIOTUM TIPOM3BO/ICTBA NMPHOOPOB KBAHTOBOW M ONTHUYECKOM 3/I€KTPOHHKHA BO3MOXXHBIMU TeMaMu
MOT'YT OBbITb Cefytolive 3afanus. 1. Pa3paboTars nporiecc cuHTe3a (dynaepeHoB 2. Pa3paboraTh mporiecc
(dopmupoBanusi mpocBetssiromiero mokpeitus (Cu/MgF2/LiNbO3) 3. Paspaborath Tiporiecc CHHTe3a
HaHoc/os1 Pb 11 onTrueckoro BoJHOBO/@ Ha cTekie 4. Pa3paboTaTthk Mporjecc CMHTe3a HaHOC/IOS OKMCH
I[UHKA [IJI OTITUYeCKOrO BOMHOBOZAA 5. Pa3paboTaTh TporiecC MOHHOTO TpaB/ieHHs HaHoc/os MgF2 6.
Pa3paboraTh TIpoIiecc JerMpoBaHUsl MMOBEPXHOCTH HHUOOaTa JIUTHs kene3oM 7. Pa3spaborarthk mporjecc
u3roToBsieHus: AubGy3M0HHOTO BOMHOBOAA Ha OKWUCH TUTaHa 8. Pa3paboraTh TIporiecc MoJyuyeHus
SMMWTAKCHA/IbHBIX TUIEHOK a/MfoMUHMA 9. Pa3paboTaTh MpoIecC MOTydyeHUs SMUTAaKCHATbHBIX TUIEHOK
apcennjia rammisi 10. PaspaboTats mporjecc opMUpOBaHUS 3e€pKajia C BHEIITHHUM OTPaXKalOIUM CJI0EM
JI7Is1 OTITAUEe CKUX UCC/IeOBaHUM
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3.4 Tembl OIPOCOB Ha 3aHATHUAX
— 1. Cxembl Ge3Mac/ssHBIX BaKyyMHBIX CHCTeM JJisi HaHOTexHojorui 2. [IpuBegute anroputm
pacueta TiapaMeTpoB HambuUlieHWsi. 3. Pacuer mapameTpoB MOHHOro TpaBiaeHus? 4. Pacuer
3/1eKTPO(U3NUECKUX TTapaMeTPOB TEXHOIOTHUeCKUX CcUcTeM 5. PacyeT 6e3Mac/isTHbIX BaKyyMHBIX CUCTEM
JJIST ©3TOTOBJIEHHS TIPUOOPOB KBAaHTOBOM M ONTHYECKOM 3JIEKTPOHUKH 6. 3MeKTpodH3nUeCKUid pacueT 1o
TeMe CaMOCTOSITeJILHOTO 3a/jaHus 7. MaplipyTHble U orepaljuOHHble KapThl TEXHOJIOTMYeCKUX ITPOLIeCCOB
8. 3ammTa UHAUBUAYAIbHBIX 3aaHUM

3.5 TemnbI J0K/1a/10B

— 1. Pa3paborka mporjecca cuHTe3a ¢ysiepeHoB 2. Pa3spaborka mporjecca ¢hopMuUpoBaHHs
nipocBeTsitoiiero nokpeitus (Cu/MgF2/LiNbO3) 3. Pa3paboTka mpoliiecca cuMHTe3a HaHoc/osi Pb jis
ONTUYEeCKOTO BOJHOBOZA Ha crekse 4. Pa3paboTka mpoiecca CHHTe3a HAaHOCIOS OKWUCHA LUHKA [Jist
OTITHUeCKOTO BOJIHOBOZA 5. Pa3paboTka rpoijecca MOHHOTO TpaB/ieHUss HaHocsios MgF2 6. Pa3paborka
Tpoliecca JIeTUPOBAaHUs TIOBEPXHOCTH HHoOaTa ymTust >kene3oM 7. Pa3paboTka mporjecca W3roToB/eHHs
nubGdy3MOHHOTO BOJIHOBOZIA Ha OKMCH TWTaHa 8. Pa3paboTka rpoilecca TOMyUYeHHUsS] STMTUTaKCHATbHbBIX
TUIeHOK anmfoMuHus 9. Pa3paboTka mporjecca mosyueHus SMTUTaKCHAIbHBIX TJIEHOK apceHuza ramums 10.
Paspaborka mpoiiecca ¢opMHUpOBaHUsS 3epKasa C BHEIIHUM OTPaKaloIIMM CJIOeM /JIsi ONTUYeCKUX
HCC/IeJOBaHUM

3.6 TembI 1a00opaTopHBIX padoT
VccnepoBaHye mnia3mMbl ra30BOro paspsifia METO0M ABOMHOIO 30HAA
VccnenoBaHye MeTO/[OB TOMCKA Teueld B 37IeKTPOBAKYYMHBIX IpUO0opax
ViccnenoBaHye ny1a3MeHHOTO HCTOUHUKA 37IEKTPOHOB

3.7 3auér

— 1. Kakue crenuduueckrie TpeOOBaHMSI TIPEIBSIBJSIOTCS K MarepuajsaM KBaHTOBOW U
OTTHUYEeCKOW 3/1eKTPOHUKM? 2. KBaHTOBasi TOUKa, apaMeTpbl U MeToZbl ToyueHus: 3. KBaHTOBbIe sSIMBI,
TlapaMeTpbl U MeTo/ibl TionyueHust 4. HaHoTpyOKM 1 yCTpolicTBa Ha ux ocHoBe 5. PysiiepeHsl, CBOMCTBA U
MeToAbl UX TonydyeHusi 6. Ilosicaure auarpammy Payns gns criaBoB 7. OOBsicHUTE Aviarpammy
paBHOBecus 8. ITonsitue sHTponuu 9. KakoBa cBsi3b Mexay Teruioto M sHTponuen? 10. Uto Takoe
sHTanbUA? 11. KakoBa CBsI3b 9HTPONMHM U 3HTAMBNMH 12. Kakve oco6eHHOCTH 00pabOTKH JU3/IEKTPUKOB
3/IEKTPOHHBIMM Y WOHHbIMM Iydykamu? 13. Kak cTpouTcsi mporpaMMHOe yrpaBieHWe B pa3MepHOMN
obpabotke? 14. OBoCHy#Te pe>KUMbI 3/IEKTPOHHO-/TyueBod cBapky 15. Kak mpon3BoguTCs TpaB/ieHHe
KPUCTaJIJIOB?

4 MeTtopnueckye MaTepHaJibl
Inst obecrieueHusi mporiecca oOyueHHs U pellieHusT 3afau 00y4yeHUs! UCIIOb3YIOTCS CeAyIoIe
MaTepuarlbl:
— MeToAUUYecKre Marepuasbl, OrMpefessitolie TMpOoLeJypbl OLIEHWBaHUSl 3HAHWMN, YMeHUH,
HaBBIKOB U (WIM) OMbITa [AeATebHOCTHU, XapaKTepU3YIOL[UX 3Tarbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTEeparypa

1. TexHomorus TOMYNPOBOAHUKOBLIX MartepuanoB [Tekcr] : yuebHoe mocobue / C. E.
Anekcangpos, ®. ®. I'pekos. - 2-e u3g., ucnp. - CII6. : Jlanb, 2012. - 240 c. (Hasmume B 6ubMMOTEKE
TYCYP - 11 3k3.)

2. BakyymHble W crenyasnbHble BOIMPOCHI TEXHOJOTHM TIPUOOPOB KBAaHTOBOM UM ONMTUYECKOMN
3/IEKTPOHUKM: YueOHOe T10co0Me [jig CTyzeHTOB HarpaBieHuss «210100.62 — OseKTpoHHKa W
HaHO3/eKTpoHuKa» / OpnukoB JI. H. - 2013. 103 c. [DnekTpoHHBIM pecypc] - Pexxum pocrtyma:
https://edu.tusur.ru/publications/3436, cB0OOOHBIA.

4.2. lonoiHMTe/IbHAA IMTepaTypa
1. CrenuanbHbele BOMPOCHI TexHosmoruu: ydyebHoe mocobue / JI. H. OpnukoB; PenepanbHoe
areHTCTBO 10 o00Opa3oBaHMi0, TOMCKHMI TOCY/apCTBEHHBI YHUBEPCUTET CHUCTEM YIIpaB/ieHUs U
pagunosnekTpoHukd, Kacdeznpa snekrpoHssix rpubopos. - Tomck : TYCYP, 2007. - 229 c. : un., Tabn
(Hanmnuue B 6ubmuoteke TYCYP - 51 3k3.)
2.  MonekynspHo-/y4yeBasi muTakcus : yyebHoe mocobue / JI. H. OpnukoB ; ®exepanbHoe

CornacoeaHa Ha noprane Ne 9259 24



areHTCTBO 10 oOpa3oBaHuio, TOMCKHE TOCYZapCTBEHHBI YHUBEPCUTET CUCTEM VIIPABAEHUS W
paauosiekTpoHukH, Kadeapa smekTpoHHBIX rnpubopos. - Tomck : TYCYP, 2007. - 107 c. : w1, Tab.
(Hamuue B 6ubmoreke TYCYP - 50 3k3.)

3. TIporeccbl MUKpPO- ¥ HAHOTEXHOJIOTHH : yueOHOe Tocobue ayisi By3oB / T. W. Janununa [u fap.
] ; denepasmpHOE areHTCTBO 10 00pa3oBaHMIO, TOMCKWI TOCYZApCTBEHHBI YHUBEPCHUTET CHUCTEM
yTpaB/eHus ¥ paZiio31eKTpoHUKH. - Tomck : TYCYP, 2005. - 316 c. : wi., Tabn. - bubmuorp.: c. 310-313.
- ISBN 5-86889-244-5 (Hamuuue B 6ubmoteke TYCYP - 103 3k3.)

4. 3a/jauHUK T10 JIeKTPOHHBIM Tpubopam : YuebHoe nocobue asisi By30B / B. A. Tepexos. - 3-e
u3zl., repepab u gom. - CII6. : Jlanb, 2003. - 276[12] c. : w1 - (YueOHuku ais By30B. CrieljdaibHast
nuTepatypa). - bubmumorp.: c. 276-277. - ISBN 5-8114-0503-0 (Hamuue B 6ubmioteke TYCYP - 2 9K3.)

5. Tlporjecchl ¥ yCTaHOBKU 3/IEKTPOHHO-MOHHOM TeXHOJIOTHY : yueOHOe mocobue fjist By30B / B.
®. TTomos, FO. H. TopuH. - M. : Bricmias mkosa, 1988. - 256 c. : un. - bubmuorp.: c. 250-251. - [Ipeam.
yKa3.: c. 252-253. - ISBN 5-06-001480-0. (Hanuure B 6ubmoreke TYCYP - 5 3K3.)

6. @UMKO-XMMHUECKHe TIpOoLlecChl B TexHoymorun POA : YueOHMK A5 By30B / Bmagumup
HuxkonaeBuu YepHsieB. - M. : Boicmas mkona, 1987. - 375[1] c. : un. (Hanuuve B 6ubmioreke TYCYP -
53 9K3.)

4.3. YueOHO-MeToANMYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. CrenuanbHbele BOMPOCHI TEXHOJOTHUM TPUOOPOB KBAaHTOBOM M ONTUYECKOW 3/1€KTPOHUKH:
MeTtoanueckre yka3aHus K IpakThueckuM 3aHsaTusMm / Opmukos JI. H. - 2012. 33 c. [DneKkTpoHHbIM
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2936, cBo6G0AHBIH.

2. CrenuanbHble BOMPOCHI TeXHOJOTMU TPUOOPOB KBAHTOBOM M OINTHUECKOW 3/1€KTPOHUKU:
MeTtoznueckre ykasaHus K jlaboparopHoii pabore / Opnukos JI. H. - 2012. 52 c. [OnekTpoHHBIH pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/2935, cBo60gHBIIM.

3. CneuuanbHble BOMPOCHI TEXHOJOTWM TPUOOPOB KBAaHTOBOM W OMNTHUYECKOH 371€KTPOHMKH:
MeTorUecKre yKa3aHHsl K CaMOCTosiTesbHOM pabote / OpmukoB JI. H. - 2012. 24 c. [DeKTpOHHBIH
pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/2937, cBoG0AHBIH.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. OO6pa3oBaTe/bHBIN MTOPTaa YHUBEPCUTETa, O1O/IMOTeKa YHUBEPCHUTETA
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