MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA TV CHUTIMHBI
MopneaupoBaHue 1 NPOEKTHPOBAHHE MUKPO- 1 HAHOCHUCTEM

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 28.03.01 HaHOTEXHOJI0rMN U MUKPOCHCTEMHASI TEXHUKA
Hanpasnennocts (nmpoduis) / cnennanuzanus: HaHOTeXHOJIOIHU B 3JIEKTPOHNKE U MUKPOCHCTEMHOI
TeXHHKe

®opma o0ydeHus: OUHaA

@axkynpreT: PIT, DaKyJAbTET JJTCKTPOHHON TEXHUKHU

Kagenpa: @I, Kadeapa ¢pusnueckoii 3J1eKTPOHUKH

Kypc: 4

CemecTtp: 8

YuebOnsrit man Habopa 2016 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 8 cemecTp Bcero Ennauner
1 Jleknuu 20 20 4acoB
2 [TpakTrueckue 3aHITHS 34 34 4acoB
3 JlabopaTtopHbie pabOThI 36 36 4acoB
4 Bcero aynuTopHbIX 3aHATHN 90 90 4acoB
5 W3 HuX B MUHTEpaKTUBHOU (hopme 30 30 4acoB
6 CamocrosrenbHas paboTta 54 54 4acoB
7 Bcero (6e3 sx3ameHna) 144 144 JacoB
8 [TonroroBka u ciava sK3aMeHa 36 36 4acoB
9 OO61mas Tpy10eMKOCTh 180 180 4acoB

5.0 5.0 3.E.

DK3aMeH: 8 ceMecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 91 ot «19 » 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 (crienmanbHOocTH) 28.03.01 HaHOoTexHOIOTMH W MHUKPOCHCTEMHAs TEXHUKA, YTBEPXKICHHOTO
06.03.2015 rona, paccMoTpeHa u ogo0peHa Ha 3aceqanuu kageapet DD« » 20 rona,
pOTOKOI No

PazpaboTuuk:
Houent kag. ®3 A. C. CanbHUKOB

3aBenyronmii o0ecnieunBaromeii kad.
O5) I1. E. Tposin

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

O] I1. E. Tposin
OKCIIepTHI:

IIpencenarens MeToANYECKOM KOMUC-
cun (pakynbreTsl DOT H. A. Yucroenosa

[Ipodeccop kadeapsr huznueckon
anekTpoHuku (D) T. . lanununa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenogaBaHus AUCIHUILUIMHBI SIBISIETCS (POPMUPOBAHUE 3HAHUN B 00JIACTH pa3pabOTKU U
MOJIETTUPOBAHUS U3JEINI HAHO- U MUKPOCUCTEMHON TEXHUKHU.

1.2. 3agaun IMCHMIIINHBI
— — copmupoBars o0IIIee MPEACTABICHUE O MUKPOCHCTEMHOMN TEXHHKE,
—  — IIPOJIEMOHCTPUPOBATH OCHOBHON MapIIPYT MPOSKTUPOBAHUS MUKPOCUCTEMHON TEXHHKH,
—  — PaccMOTPETh MOAXO/BI K MOJCTHUPOBAHUIO JIEMEHTOB MUKPOCUCTEMHOM TEXHUKH.

2. Mecto mucuunimnebl B ctpykrype OIIOII
Huctununa «MogenupoBaHue U MpoeKTUpoBanne Mukpo- u Hanocuctem» (b1.B.O/I.12) otHo-
cutcd K 65oky 1 (BapuaTtuBHast 4acThb).
[TpenmecTByOUMMH JUCHUILIMHAMY, (POPMUPYIOIIMMHU HAaYalbHbIE 3HAHUS, SIBIAIOTCS: MUKpo-
CcXeMOTexHHKa, CXeMOTeXHHKA, TeXHOIO0rusI MaTepUaIOB MUKPO- U HAHODJIEKTPOHUKH.
[Tocnenyromumu aucuuiuinHaMu siBistotres: [lpenaunnomuas npaktuka, TexHOIOTHS KpeMHH-
€BOI HAHORJIEKTPOHUKH, PU3NYECKHE OCHOBBI MUKPO- 1 HAHOCUCTEMHON TEXHUKHU.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-1 cnocoOHOCThIO MPOBOAUTH (U3HKO-MATEMATHUECKOE MOJIEIHPOBAHUE HCCIIECITYeMBbIX
MIPOLECCOB HAHOTEXHOJIOTUU M OOBEKTOB HAaHO- U MHUKPOCHCTEMHOM TEXHUKH C UCIOJIb30BAaHHEM COBpE-
MEHHBIX KOMIIBIOTEPHBIX TEXHOJOTHIA;

— TICK-1 cmocoOGHOCTBIO BiIa/IeTh COBPEMEHHBIMUA METOJIAMH pacueTa M MPOCKTUPOBAHUS U3/IE-
JUW MHUKpPO- U HAaHOAJIEKTPOHUKU U MHUKPOCHUCTEMHOM TEXHUKH, U3TOTOBJICHHBIX C MPUMEHEHUEM HAHO-
TEXHOJIOTUM, CITOCOOHOCTHIO K BOCIPHUSATHIO, Pa3pabOTKe W KPUTHUUECKOW OIICHKE HOBBIX CIOCOOOB WX
MIPOEKTUPOBAHMS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLUICs TOKEH:

— 3HATh - BUJBl U YPOBHH aOCTPAKIIMH MaTEMATUYECKUX MOJAETEH MHKPOCHUCTEM M MX KOMIIO-
HEHTOB - CIIOCOOBI IPECTABICHUS MEXaHUYECKUX CUCTEM B BHJIC AIEKTPUUCCKUX aHAIOTUN - IPUHIIHITHI
(bu3NYECKOro MOAECTUPOBAHUS MUKPOCUCTEMHBIX OOBEKTOB - MPUHIIUIIBI PAOOTHI OCHOBHBIX KJIACCOB MU-
KPOCHCTEM - OCHOBBI TEXHOJIOTUU U3TOTOBJICHUSI MUKPOCHUCTEM - OCHOBHBIE MOJXOAbI K IPOEKTHPOBAHHUIO
MUKPOJIEKTPOMEXaHUYECKUX CHUCTEM - OCHOBHBIE KOHCTpyKUMH CBY MUKpPO3JIEKTpPOMEXaHHUYECKOTrO
nepeKoyaTens

— yMeThb - MPOBECTH MOJEIHPOBAHHE MHUKPOCHUCTEMBI U €€ OJOKOB Ha pa3HbIX YPOBHAX a0-
CTPaKklUU - COCTABUTh MOJAEIb MHUKPOCUCTEMBI B BHUJI€ SKBUBAJIEHTHON CXEMBI - CTPOUTHh MOJIENH 3JIEK -
TPOHHBIX KOMIIOHEHTOB - paccuuThiBaTh CBY MUKPO3JIEKTpOMEXaHUUECKHUIN MEPEKITIOUATEh

— BJAJeTh - HaBbIKaMH paboThl B mporpammax 3D ¢usmueckoro MomearpoBaHus - HaBBIKAMU
MIPOSKTUPOBAHUS MPOCTHIX CXEM YIIPABJICHUS MUKPOCHUCTEMAMH - HaBBIKAMU PabOTHI B CHCTEMaxX aBTOMa-
TU3UPOBAHHOIO ITPOEKTUPOBAHMS MUKPOCUCTEM

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCLUHUIUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPeCcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTopHble 3aHATUSA (BCETO) 90 90
Jleknun 20 20
[IpakTnueckue 3aHATHSA 34 34
JlaGopaTopHbIe pabOThI 36 36
W3 HUX B HHTEpaKTHUBHOU (opMme 30 30
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CamocrosTenpHas paboTa (BCero) 54 54
[ToaroroBka K KOHTPOJIBHBIM paboTamM 4 4

Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 20 20
[IpopaboTka JIEKIIMOHHOTO MaTepraia 5 5

Hanucanue pedeparos 13 13

[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 12 12
Bcero (0e3 ax3amena) 144 144
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 180 180
3auetHbie Equnuib 5.0 5.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pasznennl AMCHUIIMHBI 1 BUAbI 3aHATHIA

Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

~ (D]
e = o 2 g s
: o o o o E =
= jas} o O < 2 (D] s
s < I} < Foo )
Ha3Banus pa3nenoB TUCIUATIITHHBI i © o o o © S5
= = G s g0 = E
2, = 5 S 3 g2
8 cemecTp
1 BBenenune. OCHOBHEBIE TTOXOIBI K 4 0 0 14 18 IIK-1, TICK-1
MIPOEKTUPOBAHUIO
2 MogenupoBaHUE MUKPOCUCTEM 4 8 9 29  |TIK-1, I[ICK-1
3 IIpoextupoBanre CBY Mukpocucrem 4 8 4 13 29  |TIK-1, TIICK-1
4 CBY MHUKpOCUCTEMHBIE TIEPEKITIOYATETU 4 8 12 13 37 |IIK-1, TICK-1
5 Bunel CBY nepexintouateneil 1 Ux 4 10 12 5 31 |IIK-1, IICK-1
MMPOCKTUPOBAHKE
Hroro 3a cemectp 20 34 36 54 144
Hroro 20 34 36 54 144
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
g 25
Ha3Banwus pa3zzienon CopeprkaHue pa3aesioB JUCHUATIIAHBI (110 JICKITHSM) z 7 &5
S =
X 2 3
e <
— S/
8 cemecTp
1 Beenenue. OcnoBuble | BBenenue. UTo Takoe MUKPOCUCTEMBI U UX PUMEHE- 4 TIK-1,
MMOIXOIEI K Hue. [lon-xoapl K IPOEKTUPOBAHUIO MUKPOCHUCTEM. TICK-1
MIPOEKTUPOBAHUIO YpoBHU MOJIETUPOBAHUS.
Htoro 4
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2 MoaenupoBaHue [IpencraBnenue B BUje COCPEAOTOYCHHBIX dJIEMEH- 4 TIK-1,
MHUKPOCUCTEM TOB. J[ByxnomtocHuku. [Ipumenenue 3akona Kupxro- [ICK-1
¢ba B MmukpocucreMax. PopMyaHpoBKa TMHAMUYECKUX
ypaBHEeHUH. [IpuMepbl MOAETMPOBAHMUSL.
Hroro
3 [IpoextupoBanrie CBY |Baenenue. [Ipunuumnel paboTsl U ONpenestonye na- [IK-1,
MUKPOCHCTEM paMeTpbl MEKPOCHUCTEMHBIX pUOOpoB. BrinsHue [ICK-1
OKpY’Karolen cpeibl. BU1bl MUKPOCHUCTEMHBIX
nepeksoyaresneid. ACeKThl NPOEKTUPOBAHUE MUKPO-
CHUCTEMHBIX MEPEKITIOYaTEIICH.
Hroro
4 CBY mukpocuctemubie | TpeOoBaHUS K AIEKTPOCTATUUECKOMY BO3JICHCTBHIO. [IK-1,
NIEPEKIII0YaTeIn UuciieHHOE MOAECIMPOBAHUE MAPAMETPOB MEPEKIIIOYA- [ICK-1
tenst. OnpenesaeHue BHOCUMBIX IOTEPh U U30JIALIUH
NepeKIroyaTess.
Hroro
5 Bunst CBY [TepexmrouaTenu ¢ Beicokoi nzosinuei. [lepexmroya- TIK-1,
nepexsoyaTenen u ux TEJIU JI1 MAJUTUMETPOBOTO JUana3oHa BOJIH. [ICK-1
MIPOEKTUPOBAHKE [lepexnrouaTenu ¢ MeTaUIMYECKOW MEMOPaHOil.
Hroro 4
Hroro 3a cemectp 20

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H € 00ecneYnBalOIMMHM (TPeIbIyIIHMH)

U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pazaenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3H C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTABICHBI B TabIuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanmenoBanme JUCHUITIIINH

Ne pa3nenoB qaHHOW MUCHIMIUIAHEL, 17151 KOTOPBIX
HE00XOMMO H3yueHHEe 00ECTICUNBAIOIIUX U
o0ecreunBaeMbIX JUCIHHUILINH

1 2 3 4 5
[IpenmecTByromue TUCHUILUIMHBL
1 MukpocxeMOoTeXHHKa
2 CxeMOTexXHHKa + +
3 TexHONIOTMSA MaTepraloB MUKPO- U HAHO-
p p + + + + +
JIEKTPOHUKHU
[Tocnenyromue TUCHUIIMHBL
1 IlpenaunuioMHas pakTuKa + + +
2 TexHosorNss KPEMHUEBOU HAaHOZJIEKTPOHU-
p p + + + + +
KU
3 ®uznyeckre OCHOBBI MUKPO- U HAHOCHU-
. P + + + + +
CTEMHON TEXHUKH

5.4. CooTBeTCcTBHE KOMIIETeHIN, (POPMHUPYEMBbIX IPH U3YYECHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

npezcTaBiIeHo B Tabmmie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
: z ~
© S
] [+~
& < o 8 S DOpMBI KOHTPOJIS
> = : S 2
S = = O
ba =
[K-1 + + + + KonTposbHas pabota, Jk3a-
MeH, OTyeT no JabopaTop-
HOM1 pabote, Omnpoc Ha 3aHs-
tusx, Tect, Pedepar, Otuer
O MPAKTUUYECKOMY 3aHATHUIO
IICK-1 + + + + KonTpomasHas pabota, Jk3a-
MeH, OtueT mo 1adopatop-
HOH paboTe, Onpoc Ha 3aHsI-
tusix, Tect, Pedepar, Otuer
IO MPAKTUUYECKOMY 3aHATHUIO

6. UnTepakTHBHbIE MeTOABI U (POPMBI OPraHU3ALUH 00yYeHH S
TexHOIOrMM HHTEPAKTUBHOTO OOYUEHHS IPU pasHbIX GOpMax 3aHATHIl IpUBEIEHBI B Tabmuie 6.1.
Ta6muia 6.1 — TexHoIOrHM HHTEPAKTUBHOTO 00YUEHHUS IPU Pa3HbIX (HOpMaxX 3aHIATUI

WNHTepakTuBHBIE HNutepakt
HNurepakTuBHBIC
MeTtonbt nabopaTopHbIC 3aHATHSA, | HBHBIC Bcero, 1
MIPaKTUYECKHUE 3aHATHSL, U
q JIEKIIUH, 9
8 cemectp

[Ipe3enTtamuu c 6 6
KCIIOJIb30BAaHUEM
MYJIbTUMEHA C
o0CyXIeHHEeM
Pabora B xomaHze 10 4 14
Case-study (meTon 10 10
KOHKPETHBIX CHTYAaIIHi)
Hroro 3a cemecTp: 10 10 10 30
Uroro 10 10 10 30

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHBIX paboT

3 =
9 = 5
< 25
]
HasBanus paznenos HaumenoBanue nabopaTtopHbIx padboT z 7 & 5
2 2 E
> sz
a e g
~ S
8 cemectp
2 MoaenupoBaHue MonenupoBanue pU3NIECKHUX MOJICH B PyHKITMOHAIb- 4 [IK-1,
MHUKPOCHCTEM HBIX 3JIEMEHTaX MUKPO- U HAHOCUCTEM MIPH 33JaHHOM [ICK-1
BO3JCH-CTBUHU
MonenupoBaHue TEXHOIOTHYECKOTO mporiecca Gpop- 4
MUPOBAHUS HIEMEHTA MHUKPO- U HAHOCHUCTEMBI
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Htoro

3 IIpoextupoanne CBY | 3HaKOMCTBO ¢ HAOOPOM MPOTPAMMHBIX CPEIACTB IS 4 [K-1,
MUKPOCHUCTEM MIPOCKTUPOBAHUS (DYHKITHOHATBHBIX JIEMEHTOB IICK-1
Hroro
4 CBY mukpocuctemusle |[IpoektupoBaHue TONOJIOIUU (GYHKIMOHATIBHOTO JIe- 12 | IIK-1,
IIEPEKITI0YaTENIN MEHTa MUKPO- U HAHOCUCTEMBI [ICK-1
Hroro 12
5 Bunet CBY [TpoekTupoBanue GyHKIIMOHAIBHBIX Y3JIO0B MHKPOME- 12 |IIK-1,
nepexsoyaTenen u ux XaHMYECKHUX CHCTeM B makere Microwave Office [ICK-1
POEKTUPOBAHUE Vroro 12
Hroro 3a cemectp 36
8. IIpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHUE MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
8 Y =
= 2 E
3 = =
= 25
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S E
S g =
a o 2
= o
8 cemecTp
2 MogenupoBaHue OcobeHHOCTH MOETUPOBaHUs (PU3UKO-MEXaHNYe- 8 [IK-1,
MUKPOCUCTEM CKHMX KOMIIOHEHTOB MUKpO- U HAHOCUCTEM. Monenu- [ICK-1
poBaHue (HU3UKO-MEXaHMUYECKIX KOMIIOHEHTOB MH-
KpO- M HAHOCHCTEM C MCIIOJIb30BAHUEM MOJIENIEN pas-
JUYHBIX YPOBHEHN HepapXuu.
Hroro
3 IIpoextupoanne CBY | Maentudukanus napameTpoB Mozenu. PacyeTHsiii 4 [K-1,
MHKPOCHUCTEM croco0 ompeneneHus mapaMmeTpoB MOJIEIH JIJIs pa3- IICK-1
JIMYHBIX TEXHOJIOTUYECKUX Y3JIOB.
MeTtoel popMUpOBaHUS MATEMATHUECKUX MOJICIICH 4
(U3NKO-MEXaHUYECKUX KOMIOHEHTOB MUKPO- U HaHO-
CUCTEM
Hroro 8
4 CBY mukpocuctemusie |[Ipumenenue makera Matlab mis monenupoBanus ¢u- 8 IIK-1,
NIEPEKIII0YaTeIn 3UKO-MEXaHUYECKUX KOMIIOHEHTOB MUKPO- U HAHOCH- [ICK-1
CTeM Ha MeX-TUCIUIUIMHAPHOM ypoBHe. [Ipumenenue
nakera Matlab nst MmonenupoBanust pu3nko-mMexaHu-
YECKHUX KOMIIOHEHTOB MUK-PO- U HAHOCHUCTEM Ha
KOMIIOHEHTHOM YPOBHE
Hroro 8
5 Buast CBY [Ipumenenue nakera Matlab a5 MHOrOBapHaHTHOTO 10 |IIK-I,
MEepEKIIIoUaTesel U ux MOJIETUPOBaHUS (PUZNKO-MEXaHUIECKUX KOMIIOHEH- [ICK-1
MIPOEKTUPOBAHUE TOB MHUKpO- U HaHOcHcTeM. [Ipumenenune nakera
Matlab myist mocTpoeHus MakpoMoienei pusuko-
MEXaHUYECKHUX KOMIIOHEHTOB MUKPO- U HAHOCUCTEM
Hroro 10
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Hroro 3a CEMCECTP

34

Tabmuie 9.1.

9. CamocrosiTesqibHasi paboTa
Bunbr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U ()OPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABIICHBI B

Tabmuua 9.1 — Buasl caMoCTOSATENBHOM pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

Ha3zBanus pasznenos

Bunabr camocTosTensHOM
paboThI

TpynoeMKocCTsb,

dopmupyembie
KOMIIETEHIIUU

@opMBbI KOHTPOJIA

8 cemecTp

1 Beeneume. OCHOBHEBIE
IMOAXO/BI K
MPOEKTUPOBAHUIO

Hanmcanue pedepaton

13

[IpopaboTka JIEKIIUOHHOTO
Mmarepuana

1

Hroro

14

Pedepar, Dx3amen

2 MopenupoBaHue
MUKPOCHUCTEM

IIpopaboTKa JIEeKIIUOHHOTO
Marepuaia

OdopmiieHre 0TYETOB T10
JabopaToOpHBIM paboTam

OdopmieHre 0TYETOB 10
JabopaToOpHBIM paboTam

Hroro

IIK-1,
[ICK-1

Omnpoc Ha 3aHsaTHAX, OT-
YeT 1o JabopaTopHOi pa-
oore, Tect, Dx3aMeH

3 IIpoextupoBanne CBY
MHUKPOCHUCTEM

IToaroroBka K mpakTuye-
CKHM 3aHATHUSM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmiieHne 0TIETOB TIO
nabopaTopHBIM paboTam

[ToaroroBka Kk KOHTPOJIIb-
HBIM paboTam

Hroro

IIK-1,
[ICK-1

KoHnTposbHas pabota,
Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaToOpHOit pa-
oote, Tect, Dx3amen

4 CBY mukpocucTeMHbIe
HepeKIroyaTeIu

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTKa JIEKIIUOHHOTO
Mmarepuana

OdopmieHre 0TYETOB 10
nabopaTopHBIM paboTam

HUroro

13

TK-1,
TICK-1

Ompoc Ha 3ausTusax, OT-
4eT 10 JIabOpaTOpHOit pa-
6ote, Tect, Dx3amen

5 Bunst CBY
MEePEKIII0YATENICH U X
IIPOEKTUPOBAHHE

[IpopaboTka IeKIIHOHHOTO
MaTtepuana

OdopmieHre 0TYETOB 10
JabopaTopHBIM paboTam

Hroro

IIK-1,
[ICK-1

Onpoc Ha 3aHaTusx, Ot-
4eT 1o JabopaTopHoOi pa-
oote, DK3aMeH
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Hroro 3a cemectp 54
[ToaroroBka u caava sK3a- 36 DK3aMeH
MeHa
Hroro 90
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYaI0IIUXCS

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbII MaxkcuMaTbHBIH
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
KouTposbHas padora 4 4
Ormpoc Ha 3aHATUAX 10 6 24
OtyeTt no nabopaTopHOM 10 10 12 32
pabore
Pedepar 10 10
Hroro makcumym 3a nepu- 22 30 18 70
on
DK3aMeH 30
Hapacratomum urorom 22 52 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabumne 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOIBHOW TOUYKHU Onenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
Ot 70% o 89% ot makcuManbHOM CyMMBI OaiioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
< 60% oT MakcuMmanbHON cyMMBbl O6atoB Ha aaty KT 2

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D (ynoBneTBOpHUTENBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 65 - 69
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60 - 64 E (mocpencTBeHHo)

2 (HeynOBJIETBOPUTEIIBHO) (HE

Huxe 60 6amnoB F (HeymoBIeTBOPUTENHHO)
3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. OCHOBBI KOMIBIOTEPHBIX TEXHOJIOTHI MPOEKTUPOBAHUS PATHOAIEKTPOHHBIX CPENCTB: Yueo-
Hoe mocobme / Kobpun 1O. II. - 2018. 56 c. [DnekrpoHHbIi pecypc| - Pexum mgoctyma:
https://edu.tusur.ru/publications/7906 (mara o6pamenus: 02.07.2018).

2.  A.A. XKuransckuii. [IpoekTupoBaHie U KOHCTPYHMPOBAHUE MHKpPOCXeM: YueOHoe mocodue //
Tomck:  TYCYP, 2007. - 195 c. [DOnekrponneii  pecypc] - Pexum  pocryna:
http://miel.tusur.ru/images/files/Uchebno-metodicheskii_kompleks%20disciplin/Jigalsky/Proekt Lec.pdf
(mata obpamenwus: 02.07.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. MukpocxeMoTexHHKa : yueOHoe nocobue /i By30B / A. I'. Anekcenko, . 1. Hlarypun. - 2-e
U311, nepepad. u gom. - M. : Panuo u cBs3b, 1990. - 496 c. (nanuuue B 6ubnuoreke TYCVYP - 8 3k3.)
2. ®wuszuka MUKpocHcTeM : yueOHoe nocodue aist By3oB / B. A. I'punuun, B. I1. Iparynos. - Ho-
Bocubupck : HI'TVY, 2004. - Y. 1. - 415 c. (nanmuuue B 6ubmmotexe TYCYP - 10 3k3.)
3. DJeKTpoHHbIE LIENU U MUKpOCXeMoTexHuKa : YueOHuk i By3oB / FO. A. breictpos, U. T.
Muposnenko. - M. : Beicmas mikona, 2002. - 384 ¢. (manmuuue B oubmorexke TYCVYP - 99 sk3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. KoMmmnbroTepHOE MOJAEIMPOBAHUE W NMPOEKTUPOBAHME DJIEKTPOHHBIX NMPHOOPOB U YCTPOUCTB:
Metoanueckue ykazaHus K npaktuyeckuM 3ansatusiM / Canukaes 1O. P. - 2012. 16 c. [DnexTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2848 (nata obpamenus: 02.07.2018).

2. KomnbroTepHOE MOJENUMpOBaHHE W TpoekTupoBaHue. JlabopaTopHblil mpakTukyMm. YacTp 2:
Mertoauueckue yka3aHus K jabopatopHbiM padotam / Arees E. 0. - 2012. 79 c. [DnexTpoHHbIH pecypc]
- Pexxum noctyma: https://edu.tusur.ru/publications/2549 (nata o6pamenwns: 02.07.2018).

3. Ilakersl npuKIaJHBIX MporpamMMm: MeToauyecKue yKa3aHusi K camocrosaTensHoi pabote / Ko-
gyeprun M. W., Tammxa T. B. - 2018. 29 c. [Dnextponssii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/7763 (nata obpamenus: 02.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMYEeCKUE MaTepHallbl sl CAaMOCTOSTENLHON M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCIIa JIUI ¢ OTPAHHYECHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBSI M WHBAIHJIOB MPEAOCTABISAIOTCS B (PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HH(POPMAIIHH.

Jlis1 U1 ¢ HApPYIIeHUSIMU 3PeHust:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JLJis1 1ML ¢ HAPYIIEeHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJist I ¢ HAPYIIEHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBbIE CIIPABOYHBIE CHCTEMbI

1. 1. «EguHoe okHO JocTyma K 00pa3oBaTesIbHBIM pecypcam» [DNeKTpoHHbIN pecypce]: uHdop-
MaIMoHHas cuctema. — Pexxum moctyma: http:/window.edu.ru/

2. 2. «Hayuno-o0pazoBarenbHblii noptan TYCYP» [DnexTpoHHBIH pecypc]: HaydHO-00pa3oBa-
TEJBHBINA OPTaJ YHUBepcuTeTa. — Pesxum nocryma: http://edu.tusur.ru/
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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-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI
YyeOHast aymuTopust
ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -
BEJICHUS 3aHATHIA 1a00paTOPHOTO THUMA
634034, Tomckas obnacts, . Tomck, Bepumnuna ynuia, n. 74, 124 ayn.
Ornucanune UMerIIerocs 000pyI0BaHUS:
- Kommnibrotep nepconanbhslii (13 mrt.);
- KommiexT cnenuaan3upoBaHHON yueOHOM MeOen;
- Pabouee mecTo npenoaBarens.
[IporpamMmMHoOe obecrnieueHue:
— LibreOffice
Microsoft Windows 7
PDF-XChange Viewer
Pascal ABC

13.1.3. MaTepuajibHO-TeXHUYECKOE U NIPOrPaMMHOe o0ecrnedyeHue sl JIadOpaTOPpHbIX padoT
YueOHas aymuTopus
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BEICHUS 3aHITHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacte, . Tomck, Bepmununa ynuna, n. 74, 124 ayn.
Ornucanmne UMEIIErocs 000PYIOBAHNUS
- Komnstorep nepconanbubiit (13 mr.);
- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;
- PaGouee mecto npenogaBares.
ITporpaMMHoO€e obecrieueHue:
— LibreOftice
Microsoft Windows 7
PDF-XChange Viewer
Pascal ABC

13.1.4. MarepuajibHO-TEXHUYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue 1Jisl CAMOCTOSATeIbHOM padoThI
Jiis caMoCTOsTENbHON pabOThl UCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIJIACCHI),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuna, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:
- yueOHast mebenb;
- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;
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- KOMITBIOTEpPBI TIOAKIIOUYEHB! K ceTu «HTepHeT» M 00ecrneynBaoT AOCTYI B 3JIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00y4JaroIXcs
C MHBaJIHMIHOCTHIO, MOPTATUBHONW MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C 0OYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM I[IPEyCMOTPEHO UCIIOJIb30BaHUE B
JCKIIMOHHBIX U Y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPpU MOMOIIY BUACOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

KakoBa jummna BonHbl «I-muHUR» pTyTH?

a) 800 M

b) 365 Hm

C) 2 MUKpOHa

d) 50 am

Yro o3nagaer akpouuM MEMS?

a) MukposnekTpoMexaHn4eckue ycTponcTBa

6) MHKpO3JIeKTPOMEXaHNUECKHUE CUCTEMBI

¢) MUKpO3JIEKTPOHHBIE U MEXaHUYECKUE YCTPOUCTBA

d) MuHuaTiopHas 31eKTpoMeXaHU4YecKasi CuCTeMa

Kakoii matepuan oObruHo ucnonszyercs B RF MEMS niig ero mpeBoCcXoAHBIX MarHUTHBIX U Tep-
MUYECKUX CBOMCTBA pacIIUpEHUs?

a) XJI0moK

0) Oxcua onoBa

¢) [anpBaHWYECKHIT HUKENH

d) I'oMoreHM3MpOBaHHBINA CTPOHIUN

Yro ormmuaer MEMS-ycTpoiicTBa OT TpaIMIIHOHHBIX HHTETPAIBHBIX CXeM?

a) 3HaYUTENBbHO 00JIee BEICOKUI KO3 PUIIMEHT yCUTIeHUS U1l YCUITUTENeH

b) Paguanuonnoe ynpoyHeHue i1 KOCMHUYECKHX CPel

¢) Menee noporo
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d) ®uznyeckoe nepeMenieHrne BHYTPEHHUX KOMIIOHEHTOB

ITo kakum cBoiictBam nepekmovaresis MEMS RF npeBocxoasat tBepaotenbHbiii RF-niepexioya-
TEb?

a) BHOcuMBIe TOTepH U TPOITYCKHASI CIIOCOOHOCTh

b) CxopocTh u pazmep

C) YITaKOBKa YCTPOMCTBA

d) MexcoenuHEeHHS

ITo xakum cBoiicTBam mepekimtovarens MEMS RF ycrynaer tBepnorensHomy RF-nepekitouare-
mo?

a) BHocHuMEBIe TOTepH U POITYCKHASI CIIOCOOHOCTh

b) CxopocTh u pazmep

C) YITaKOBKa YCTPOMCTBA

d) MexcoenuHEeHHS

KaxoBa 1ie;1b :epTBEHHOTO €105l BO BpeMsl u3rotosiienuss MEMS?

a) bonee ObicTpast 06paboTka

0) nemeBsie MPOU3BOIUTh

¢) OH ycnokauBaet 6oroB MEMS

d) ITo3BossieT Cyxyro TpaBJICHHE YMEHBIIATh MOAPE3aHNUE U IPO3UI0, OOIIHE ¢ MOKPHIM TPABIICHHU -
eM

Kakoe npunokeHne ObUT0 OBl MII€ATBHBIM JJII MHOTOMNOJMOCHOTO Tiepekitodarenss MEMS RF ¢
HECKOJIBKUMHU OpockaMu?

a) TecTbl TECTOBOM MAaTPHIIBI

6) MHoroauanazoHHble CMapTHOHBI

¢) YnpaBnsieMble aHTEHHbIE PEIIETKH

d) Bce BbIIIENIEPEUNCIIEHHOE

KaxkoBa 1iep «yaepKMBaroIero 3JeKTpoia»?

a) Jlnst mpoTUBONEHCTBUS MHAYIIMPOBAHHOMY CMEIICHHIO OT CHJILHOTO YPOBHSI MOIITHOCTH PajHo-
YaCTOTHOTO CHTHaja

0) UToOBI coeTuHEHNE HE TT03BOJISIIO

¢) [IpenoTBpaiiieHe BOSHUKHOBEHUS TyTU

r) Ha3an B uecTb nzobperarens Immanysis Xomnna

Kaxkoe siBneHue Bo3M0oxHO B ycTpoiicTBe MEMS, HO He B TBEpIOTENBLHOM YyCTPOUCTBE?

a) YnapHoe camocpabaTbIBaHHE

0) AKTHBAIUS U3-32 KOCMHUYECKUX JTydeit

¢) [Ipenoxpanurens neperpy3ku Mo TOKy

d) Ocummnsius

Yro Takoe ynakoBKa ¢ HyJeBbIM ypoBHeM (0-ypoBHeBast)?

a) He TpeOyercs MHKaNCYISIus

b) Camplii BEICOKHI yPOBEHBb YUCTOW KOMHATBI JJIS MHKATICYISAIIAN

¢) Mukancynsamus Ha miacTuHe

d) Merannnueckasi yakoBKa

Kakue ObIBalOT KJIaCChl yCUJICHUS B YCUITUTENSAX:

a) A, B, AB, C, I;

b) A, B, ABC, C/j;

¢)A,B,C, I, E;

d) AB, BC, C/1, JIE;

[Tokaxxute BepHOE pacmoiokeHne padoueil TOUkH B A KIacce YCUIICHHUS:

a) Ha cepeIMHe JTMHEHHOTO y9acTKa CKBO3HOM TMHAMHYECKON XapaKTePUCTUKH.

b) B BepxHeii TOUKe.

C) B HW)KHEH YacTH.

d) mpou3BONBHO, BHE MpeenaxX JUHEHHOTO y9acTKa.

B knacce A HU3KMIL:

a) Koapdurnment nenuneitnpix nckaxenuii (Ku);

b) Km.a. n=0,4;
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¢) Koapdumment Pomepa;

d) Her BepHoTO BapriaHTa OTBETA;

Knacc A npumensiercs:

a) Bce oTBeTHI BEpHHI;

b) B Kackamax npeaBapuUTEILHOTO YCUICHUS;

C) B IPEIOKOHEYHBIX KacKaaax;

d) B RC-reneparopax CHHYCOUAATBLHOTO HANIPSKEHUS;

['ne BbIOMpaeTcst HayanbHas paboyasi TOUKa B Kjlacce ycuieHus B:

a) B TOUKE 3aMUPaHUs TPAH3UCTOPA;

b) Ha cepenuHe TMHEHHOTO Y9acTKa;

c¢) neee Havana C/IX Ha ocu abcrucc;

d) B Hawayie ocu KOOpAMHAT;

Yroun, mpu KOTOPOM TOK KOJUIEKTOpa MakCHUMalbHbIM [kmax, Ha3bIBaeTCs

a) YIJIOM OTCEYKH;

b) yriom HcKakeHus;

C) YIJIOM CMEILEHUS JINHEHHOTO y4acTKa;

d) yriiom HeTMHEHHOTO HCKAKEHUS;

Pexxum ycunenust B xapakrepusyercs:

a) BeICOKUM K.1i1.A. n = 0.7;

b) BeicokuM KH (k03 duiineHToM HeTMHEHHBIX HCKAKCHHH ),

¢) HU3KUM K.1.4. n = 0.4;

d) Hm3xkum Ka (ko3 purimeHToM HeTMHEHHBIX HCKOKEHUHN );

Kakoe 3HaueHne uMeeT K.11.11. kKi1acca ycuiieHus C:

a) Beicokuii n = 0,9;

b)n>>0,9;

¢) N<<0 ctpemuTcs k 0;

d)yn=0.5;

Pexum kimacca /I win Kiro4eBod pexuM pabOThI TPAH3UCTOPA, COCTOUT B TOM, YTO HA €T0 BXOJ
MOJIAI0TCS:

a) MPSAMOYTOJIbHBIE UMITYJIbChI OOJIBILION aMITITUTY/IBL;

b) cuHyCcOUANBHBIN UMITYIIBC;

C) TPEYTOJIbHBIN UMITYJIbC MAJIOW aMIUTUTY/IBI;

d) IIpssMmoyroibHbIE UMIYIIBCHI C MAJIOW aMILTUTYIOH;

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. Mukpocucrembl. OcoO€HHOCTH, TPUMEPHI UCIIOIB30BAHUS.
2. IlonsiTvie 0 MPOEKTUPOBAHUU. DTAIlbl IPOEKTUPOBAHUS.
3. OcHOBHbIE NPUHIUIIBI PA3BUTUSL TEXHUUECKUX CUCTEM.
4. Marematudeckasi MOJEIIb: IIOHITHE, BUIbI, CBOMCTBA.
5. MonenupoBaHre MUKPOCHCTEM Ha pu3ndeckoM ypoBHE. OCOOEHHOCTH YHCICHHBIX
METOJI0B MOJIEIIUPOBAHMS.
6. MozaenupoBaHue cXeM Ha IOCTOSTHHOM TOKe. MareMaTuyeckue OCHOBBI, IPEUMYIECTBA
Y OTPaHUYEHMUS.
7. MonenupoBaHu€e CXeM Ha MIEPEMEHHOM TOKE B YaCTOTHOM 00JacTH. MareMaTtndeckue
OCHOBBI, IPEUMYILIECTBA U OTPAHUYEHHUS.
8. MonenupoBanue cxeM BO BpEMEHHOM 001acTH (peKUME TIEPEXOTHBIX MTPOIIECCOB).
Marematudeckue OCHOBBI, IPEUMYIECTBA U OTPaHUYEHUS.
9. llpunnun aeiicteust uaBeptopa Ha KMOII-noruke. Jlornueckuii anement M-HE na KMOII-
JIOTHKE.
10. Haznauenue u napamerpsl BU kitoueit. [Ipumeps! konctpykuuit MOMC kimroueit, ux
OpUHLMI paboThl (He MeHee 4-X).
11. Haznauyenue u napamerpsl BY xiroueit. [Ipunnun neiicteus BY nepekitouareneii Ha pin-
JMOJaX U TPAH3UCTOpax.
12. OcHoBHble noHATHS Haa&xHOCTU. DakTopsl HaaéxHocTh BU MOMC nepexitouaTeneil.
13. DnexTpocTaTHUeCKUi aKTI0AaTop: MPUHLUI pabOThI, SKBUBAJICHTHAs MOJIEINb,
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cpabaTbiBaHUE (CXJIONBIBAHUE TUTACTHH).

14. Bunbl Mojieneit TpaH3UCTOPOB. DKBUBAJICHTHAs cxema Doepca-Morna.

15. Bunel moaeneit Tpan3uctopoB. DkBuBaieHTHas cxema lllnxmana-Xomxeca.

16. [ToHsiTHE PKBUBAJIECHTHOM CXeMbl. MO/I€NI TACCUBHBIX JIEMEHTOB: PE3UCTOPA,

KOHJICHCATOPa, KaTylIKd HHIYKTUBHOCTH, I/ IUO/IA.

17. Ilonsitue skBuBasIeHTHOUM cxeMbl. [IpuHnmn sxcrpakiuu IC.

18. Meton 37eKTpoMeXaHHMUECKUX aHanoruil npu mozaenuposannt MOMC. O000meHHbIN

pe3UCTOp, 000OIIEHHBIN KOHIEHCATOP, 0000IEHHAsI HHAYKTUBHOCTH (MHEPTHOCTH ).

19. EMKOCTHBIE aKceJIepOMEeTpbl: IPHUHLHUIIBI PA0OTHI, CXEMbI 3aMEIICHNUS, ITapaMeTPhI

20. 3aMepeHne noJIoKEHUs Tela ¢ TOMOIIbI0 H3MepeHust EMKOCTH B MOMC: CTpyKTYyphI U

bopMyIBL.

14.1.3. Tembl KOHTPOJILHBIX pPadoT

1. CocTaBbTe 3KBUBAJICHTHYIO CXEMY Ul MEXaHUYECKOW CUCTEMBI, IPECTABIEHHON HAa PUCYHKE

2. CoctaBbTe ypaBHEHHE, ONHUCHIBAIOIIEE KOMIUIEKCHYIO nepeaarounyro gynkuuro 11(s)/V(s) aus
HKBHUBAJIEHTHOW CXEMBI, IPEJICTABICHHOIN Ha PUCYHKE.

3. CocTaBbTe cUCTEMY YPaBHEHHUH COCTOSIHUS JJISl CXEMBI, IIPEACTABIEHHON B 3a1aue Ne2.

4. Hacoc mpou3BOAUT MOCTOSHHBIM MOTOK BOJABI B TEYEHHE BCEX CYTOK M HAIIOJHSET LUCTEPHY.
YpoBeHb BOABI B IIUCTEPHE U3MEHSETCS B TE€UEHHUE JIHA, B 3aBUCUMOCTH 0T e€ notpebnenus. [IpencraBpre
HKBHUBAJIEHTHYIO CXEMY, KOTOpasi ONUCHIBAET TaKoe MoBeAeHue cucTeMbl. OO0CHYiTEe BEIOOp 3KBUBAJICHT -
HBIX 3JIEMEHTOB JIJIsl HACOCA, IIUCTEPHBI U NOTPEOUTENEH BOJIBI.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Beenenue. Uto Takoe MUKpOCHUCTEMBI U UX IpUMEHeHue. [1oa-xonpl K MPOEKTUPOBAaHUIO MUKPO-
CUCTEM. YPOBHHU MOJCIMPOBAHUS.

IIpencraBneHne B BHIE COCPENOTOYEHHBIX JIEMEHTOB. JIByxmomocHukH. IIpuMeHeHne 3akoHa
Kupxroda B Mukpocuctemax. @opMyarpoBKa TUHAMUYECKUX ypaBHEHUH. [IpuMepsl MoaerpoBaHusl.

Beenenue. [IpuHuunsl paboTsl U ONpeAesstolIre napaMeTpbl MUKPOCUCTEMHBIX ITpuOopoB. Bims-
HUE OKpY’Karollel cpelpl. Buibl MUKPOCUCTEMHBIX NEpeKItoyareseil. ACIeKTbl IPOEKTUPOBAHUE MUKPO-
CHUCTEMHBIX IIEPEKIOYaTEIeH.

TpeOoBaHUsI K JIEKTPOCTATUYECKOMY BO3ACHCTBHIO. UHMCICHHOE MOJEIMPOBAHUE IMTapaMeTpOB
nepexinoyaress. OnpenencHue BHOCUMBIX IOTEPb U U30JIALMH EPEKIIIOUaTeIs.

Ilepexntouarenn ¢ BBICOKON n3ossinuei. [lepexntoyarenn 1uisi MUUIMMETPOBOIO AUANa30Ha BOJIH.
[TepexitouaTeny ¢ METaUTMUYECKONH MEMOpaHOM.

14.1.5. Tembl pedpepaToB
ITpe30pe3UCTUBHBIN JATYUK JABICHUS
CniocoObl MOCTPOEHHUS JUCIIIEEB HA MOMC
DMD-uunst
["azoananuzaropa Ha MOMC
HcnonpzoBanne MOMC B 31EKTpUUECKHUX aKKyMYJIATOPax
3anoMHUHAIONIME YCTPOMCTBA HA OCHOBE MUKPOCUCTEM
OnTuyeckue MUKPOCUCTEMBI (MHTETpajIbHAast ONTHKA)
®dazoBpamiarenn Ha ocHoBe MOMC
Muxkpoasurarenu
MukpoHacocsl
MBMC-MukpoOHBI
[Tewararonyie MUKPOTOJIOBKHM CTPYWHBIX IPUHTEPOB
MuxpoTypOUHbI
MOMC-renepaTopsl CUTHAIOB
MBMC-MaHunyIATOPHI AJIS IEPEMELICHNs MUKPOOOBEKTOB
KoMmbroTpeHsie MbIIN Ha 0OCHOBE TexHonoruit MOMC
Hcnonb3oBanne MOMC B MUHHATIOPHBIX (hoTOKamepax
MOMC B 0ukax BUPTYaJbHON PEATIBHOCTH
ITynscomeTps Ha MOMC
Google Glass 1 ucnonb3yemoie B HuX MOMC
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Hanopo6oTsl B MeaummHe

14.1.6. Bonipocs! /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM

Oco6eHHOCTH MOJICTTUPOBAHMS (DHU3UKO-MEXaHUIECKHX KOMIIOHEHTOB MUKPO- U HaHOCUCTEM. Mo-
JeupoBaHue (PU3NKO-MEXaHUYECKUX KOMIIOHEHTOB MUKPO- U HAaHOCHUCTEM C MCIOJIb30BaHHEM Mojelneit
Pa3JIMYHBIX YPOBHEW UEPAPXUU.

Wpentuduxanys napaMeTpoB Mojenu. PacueTHbli criocob onpeaeneHus napaMeTpoB MOJICIH IS
Pa3IMYHBIX TEXHOJOTUYECKUX Y3JI0B.

[Tpumenenue nakera Matlab mis MmonenupoBaHus GpU3MKO-MEXaHUUECKUX KOMIIOHEHTOB MUKPO- U
HAHOCHCTEM Ha MEX-TUCIHUIUIMHApHOM ypoBHeE. [Ipumenenue naxera Matlab ans mopenupoBanust ¢u-
3UKO-MEXaHMUYECKUX KOMIIOHEHTOB MHUK-PO- 1 HAHOCUCTEM Ha KOMIIOHEHTHOM YPOBHE

[Ipumenenne makera Matlab 11st MHOroBapmaHTHOro MoOIENMPOBAHUS (PU3UKO-MEXAHHUUECKHUX
KOMIIOHEHTOB MHKpO- M HaHocucTteM. lIpumenenue makera Matlab ans nmoctpoenus makpomopenen ¢u-
3UKO-MCXaHUYCCKNX KOMIIOHCHTOB MUKPO- 1 HAHOCUCTEM

14.1.7. Tembl 1a60paTOpHBIX padoT
MopnenupoBanue Gpu3nyecKux nojier B PyHKIMOHAIBHBIX 3JI€MEHTaX MHUKpPO- M HAHOCHUCTEM IpHU
3aJJaHHOM BO3/Iei-CTBUU
MonenupoBaHre TEXHOIOTHIECKOTO Iporiecca GOPMHUPOBAHUS JIEMEHTa MUKPO- U HAHOCHCTEMBI
3HAKOMCTBO C HAOOPOM MPOTPAMMHBIX CPEJICTB JJIsl MPOCKTUPOBaHUS (DYHKIIMOHAJIBHBIX 3JI€MEH-
TOB
[TpoekTrpoBaHue TOMOIOTUN (YHKIIMOHATBHOTO 3JIEMEHTa MUKPO- U HAHOCHCTEMBbI

[IpoexTrpoBanue (HyHKIMOHATIBHBIX Y3JIOB MHKPOMEXaHHYECKHX CHUCTeM B makere Microwave
Office

14.2. TpeOoBaHUA K OLIEHOYHBIM MATEPHUAJIAM JJISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
310pOBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M MHBAIUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIE OLIEHOYHbIE MaTepUalIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlonmonHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAIUIOB

KaTeropI/m BI/I)II)I JOIIOJIHUTCIIBHBIX OIICHOYHBIX q)OpMBI KOHTPOJIA U OUCHKH
o6yqa}01u1/1x051 MaTrcpualioB PE3YyJIbTATOB O6yquH${

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHuIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C mapymenusmu | CobecenoBanue o Bompocam K 3auery, | [IpenmyIiecTBeHHO yCTHas IPOBEpKa

3peHus ONpoC M0 TEPMUHAM (MHIUBUYaJIbHO)
C HapymieHusiMu Pemienne AMCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOIbHBIC PaOOTHI, MUCbMEHHBIE | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSITeNIbHBIE PAaOOTHI, BOIIPOCHI K MeToAaMu
amnrapara 3a4eTy
C orpannuenusiMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOATEIbHBIE [IpenmyiiecTBEHHO POBEPKA
o0IIeMe TUITUHCKUM paboThl, BOMIPOCHI K 3a4ETy, METOZaMU UCXOIS U3 COCTOSIHUSA
MOKAa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocs Ha MOMEHT MPOBEPKHU

14.3. Meroauuyeckne peKOMEHAAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:
- B IeyaTHou (opme;
- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;
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- NPEOCTABJICHUE 3a/IaHUs C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. /11 TaKMX 00y4arommxcs MpeaycMaTpUBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHUS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

— IPEe/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yNIBTATOB OOYYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3J10PO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE MPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAaHMYCHHUSAM HX 3[JOPOBBS U BOCHPUATHS HH)OPMALIIH:

JL1s1 i1 ¢ HApYIIEeHUSIMH 3PeHust:

— B (hOpMe IITEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMICHHBIM MIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

[Tpy HEOOXOMMMOCTH IS JIUIT C OTPAaHUICHHBIMHI BO3MOXKHOCTSIMU 37I0POBbS M HHBAIUAOB TIPOLIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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