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

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
MopnesupoBaHue 3J1eMeHTOB H ycTpoiicTs paaunocssasu (I'TIO-3.1)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

HanpasnenHocts (mpoduis) / cnenupanuzanus: CucreMbl paAnoCBs3U U PaMOA0CTyIA

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 3

Cemectp: 6

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 6 cemecTp Bcero Ennauner
1 Jleknuu 24 24 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHN 60 60 4acoB
5 CamocTosiTenpHas paboTa 48 48 4acoB
6 Bcero (0e3 ax3aMeHa) 108 108 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E.

3auet: 6 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokot Ne 14 ot «19 » 6 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 (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. TOP B. 1. Amutpues

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

noreHtT kag. TOP C. U. boromosnos

3aBenyrouuii kadeapoi TeIeKoMMY-
HUKalUil 1 OCHOB PaJUOTEXHUKH
(TOP) A. A. l'enbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenpro yueOHOM nuCHMIUIMHBI « MOIETMPOBaHNE AIEMEHTOB U YCTpOHCTB panuocsszu (I'TIO-3)»
B paMKax IpYIIIOBOTO MPOEKTHOTO OOy4eHUs SABISETCS MPAKTUYECKOE 3aKpeIUieHHe 3HAHWN U HaBBIKOB
IIPOEKTHOM, Hay4YHO-UCCIIEOBATENIbCKON U OPraHu3allMOHHON JeSTeIbHOCTH B paMKax IpodeccuoHalb-
HBIX 3a]1a4 10 HAIIPABJICHUIO MOJrOTOBKH 00yJaroIerocs.

1.2. 3agaun IMCHMIIINHBI
— —3ajayamMu U3y4eHUs! TUCIUIUIAHBI SBISIOTCS
—  OCBOCHHE METOJI0OB MOJCIUPOBAHUS DJIEMEHTOB TE€JICKOMMYHHUKAIIMOHHBIX CHCTEM M CETEH,
— OBJaJCHHE HaBbIKAaMH pPa0OTHI C COBPEMEHHBIMH MPOTPAMMaMH aBTOMATU3HPOBAHHOTO
MIPOCKTUPOBAHMS,
— TmpuoOpeTeHue OmbITa paboThl C COBPEMEHHBIMU U3MEPUTEIHHBIMU IPUOOpAMHU.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctunnuna «MogenupoBaHue 1eMeHTOB u ycTpoicTB paauocssizu (I'TI0-3.1)» (b1.B./IB.4.2)
OTHOCUTCS K 070Ky 1 (BapHaTHBHAS 4acCTh).

[IpeamecTBYIOIMMMI JUCIUIUIMHAME, (OPMUPYIOIIMMHU HadallbHBIC 3HAHUS, SBISAIOTCS: Pacder
3JIEMEHTOB M ycTpoicTB paguocssu (I'TI0-2), CxeMoTeXHUKa TeIEeKOMMYHUKALIMOHHBIX YCTPOUCTB, Pu-
3uuyeckue ocHoBbI paguocssu (I'TI0-1), Dnekrponuxa.

[TocnenyromumMy AUCHUIUIMHAMHU SIBIISIIOTCS: ABTOMAaTH3UPOBAHHOE IMPOEKTUPOBAHNE KOMIIOHEH-
TOB UHPOKOMMYHUKAMOHHBIX cucteM (I'TIO-4.1), ABTOMaTH31pOBaHHOE MPOEKTUPOBAHUE KOMIIOHEHTOB
uHpOKOMMYHUKAMOHHBIX cucteM (I'T10-4.2), 3amuTa BHITYCKHON KBaJIM(UKAIIMOHHONW pabOThI, BKIIO-
Yasi MOJIrOTOBKY K MPOIIEyPEe 3alIUTHI U MPOIEAYPY 3aluTh, [IpeaumioMHas npakTuka.

3. TpeGoBanusi K pe3yJibTaTaM OCBOEHMS JUCUMIIIIMHbI

[Tporecc n3yueHus: AMCHUILIINHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMITETCHIIN:

— TIK-7 roTOBHOCTBIO K U3YUCHHIO HAYYHO-TEXHUYECKOW MH(POPMAITUHU, OTEYECTBEHHOTO H 3apy-
OEXHOTO OTIBITA TI0 TEMATHUKE TIPOEKTA;

— TIK-16 roTOBHOCTHIO M3y4aTh HAYYHO-TEXHHUYECKYI0 MH(OpPMAIIMIO0, OTEYECTBEHHBIN U 3apy-
OeXHBIN OMBIT MO TEMATUKE UCCIICIOBAHNUS;

B pesynbrare u3ydeHus TUCIUTUTMHBI O0YJarOIIUNACS JODKEH:

— 3HATh LIEJU U 33J]a4d TPYNIIOBOTO MPOEKTHOIO 00YyYEHUs; OCHOBBI TPOEKTHOH N€ATEIbHOCTH;
WHJUBUlyalIbHbIE 33124k B pamkax [TIO;

— yMmeThb paboTaTh B COCTaBE MPOEKTHOM TPYIIIbI IPU peaTu3alii IPOEKTOB; MPAKTUYECKH HC-
MOJIb30BaTh 3HAHMSI U HABBIKU B paMKax Mpo¢eCCUOHATBHON NesTEIIbHOCTH;

— BJaJeTh nNpodeccHoHaTbHBIMUA HAaBBIKAMH PEIICHUS WHIAMBUAYAIBHBIX 33/1a4 MPH BBITIOJHE-
HUU IIPOEKTA.

4. O0beM IUCHUILIMHBI U BUABI Y4eOHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI cOCTaBisieT 3.0 3aU€THBIX €MHUIIBI U MPEJICTaBICHA B Ta0JIN -

%Zgﬁlld.ua 4.1 — Tpya0eMKOCTb JUCIUTUIMHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
6 cemecTtp
AynuTopHbIe 3aHATHS (BCETO) 60 60
Jleknun 24 24
[IpakTrueckue 3aHATUA 18 18
JlaGopaTtopHbIe pabOThI 18 18
CamocTosiTenbpHas paboTa (Bcero) 48 48
Brinonnenune pacyeTHbIX paboT 14 14
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8

[TpopaboTka IEeKIMOHHOTO MaTepralia 8 8
CamocrosaTenbHOE H3ydyeHHe TeM (BOTIPOCOB) 10 10
TEOPETUIECKOM YacTh Kypca

[ToaroToBka v HaMKCaHWE OTYETA MO MPAKTHUKE 4 4
[IpencraBnenue oryeTa Mo MPAKTUKE K 3aLUTE 4 4
Bcero (6e3 sx3amena) 108 108
OO0m1ast TpPyI0EMKOCTb, U 108 108
3auetHbie EquHutib 3.0 3.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Paznesbl IMCHUIIIMHLI M BUABI 3AHATHI
Paznensl AMCUMITITMHBL U BUABI 3aHSATUI NpUBEICHBI B Tabmwuie 5.1.
Tadommua 5.1 — Pa3mensl AUCIUIUINHABI U BUABI 3aHATHH

_ [P]
= ] = 2 g 3 =
: o o S O = =
=2 = O O 8 = [P s
H ; 3 < < oS a o
a3BaHMs Pa3/IeNOB AUCIUILIUHBI i ) = o, o © g =
S 5 G S g 0 = E
o, < < o N o =
= = O m & g )
6 cemecTp
1 Onpenenenuie uesei u 3agad sTana 4 0 0 4 8 I1K-16, ITK-7
poeKTa
2 Pa3paboTka (aKkTyam3anus) TeXHIe- 5 0 6 0 11 |IIK-16, TIK-7
CKOT'0 3aJIaHMs dTara MpoeKTa
3 ITocTaHOBKA MHAMBUIYaIbHBIX 3a/1a4 B 5 0 0 12 17 IIK-16, TIK-7
paMKax BBITIOJIHEHHUS 3Tarla MPoeKTa
4 BpInoJHEHNE NHAMBUIyaJIbHBIX 33124 B 5 16 12 24 57 [IK-16, ITK-7
paMKax sTamna mpoeKTa
5 CocrtaBnenne oTdeTa 5 0 0 4 9 [IK-16, ITK-7
6 3amuTa oT4eTa O BEINOJIHEHHUH JTara 0 2 0 4 6 IIK-16, ITK-7
MPOEKTa
Hroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHue pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3AesaoB TUCIUILINH (TI0 JIEKITHSIM)
3 =
2 = =
2 > 5
HaszBanus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o E
59 2 =
e 9 2
~ S
6 cemecTp
1 Onpenenenue neneit u | [Ipenmer u 3amaun kypca. OCHOBHBIE TIOHATHS U 4 [TK-16,
3a7a4 JTarna IpoeKTa onpeaenenuss CBY ycTpolicTs. IIK-7
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Htoro

2 Pa3zpabotka
(akTyanmuzarus)
TEXHUYECKOTO 3aJaHUs
JTarna MpoeKTa

OcHoBuble CBY naccuBHbBIE 3JIEMEHTHI: PE3UCTOPBHI,
KOHJICHCATOPbI, UHAYKTUBHOCTH, MUKPOIIOJIOCKOBBIE
JMHUY Tiepenadn. Mozeny peanbHbIX SJIEMEHTOB.
[IpencraBneHue ¢ MOMOILBIO BOJTHOBBIX ITApaMETPOB
paccesnus ( S- napameTpoB).OCHOBHbIE aKTUBHBIE
JIEMEHTBI: JUObI, OUIOJIIPHBIE U TIOJIEBbIE TPAH3H-
cTopbl. JInHelHble U HenuHelHble Mojenu. OcobeH-

HOCTH MpeacTaBieHus mojesnei B nmporpammax CAIIP.

OMIUpUYECKHe MOJETH OUTIOIAPHBIX U TOJIEBBIX
TPaH3UCTOPOB. METO/IbI OIpeAeIEHNs TapaMeTPOB
JIMHEWHBIX U HETMHEHWHBIX MOJIeJIel Ha OCHOBE S-
rapaMeTpoB M BOJIbT-AMIEPHBIX XapakTtepucTuk.Ilac-
cuBHble CBY ycTpoiicTBa: 1enuTenu, CyMMaTopsl, aT-
TEHI0ATOPbI, HAIIPABJICHHbIE OTBETBUTENN. OCHOBHBIE
rapaMeTpsl U METOIMKH pacyera. HazHaueHue cora-
CYIOIIMX LENEN U UX MPEeICTaBIeHUE ¢ TOMOUIbIO L,
C-251eMEHTOB ¥ MUKPOIIOJIOCKOBBIX JIuHUI. CBY
(GUIBTPBI U UX OCHOBHBIE XapakTepucTuku. OcobeH-
HOCTU IIPOCKTUPOBAHHUS C IIOMOILBIO IIPOIPAMM
CAIIP, c npyMeHeHrEeM TPOTpaMM JIEKTPO-MarHuT-
HOT'O aHaJIN3a.

Hroro

TIK-16,
TK-7

3 ITocTanoBKa
WHJMBU1yaJIbHBIX 33]1a4 B
paMKax BBITIOJTHCHU ST
JTamna npoeKTa

OcoOenHoctu pacueta u npoekrupoanus MIY. Ko-
3G GUIMEHT 1IyMa, YCIOBHS COTJIACOBAHHS HA MUHU-
MyM KO3 duimenTa myma. . Pacyer oCHOBHBIX Xa-
pakTepucTUK(K03(PUIIMEHT ycuiieHus, koddduuueHt
uryma, 1uHamudeckux napametpos IP3 u IP2 ) ¢ no-
motisio CAITP.OcHoBHbIe pesxumbl pabotsl CBY ycu-
nuTeneit MoiHocTH: Kiaccel A, AB, B u C. Koaddu-
LUEHTIE3HOI 0 IeHCTBUSA, 0COOEHHOCTH pacyeTa Bbl-
XOJIHBIX IIeTel Ha MaKCUMAaJIbHYIO0 MOIIIHOCTh. OCHOB-
Hble HEJTMHEWHbIE UCKAXKEHU: cxaTue ko3dduuuenra
nepeauu, aMIIuTyIHO-(pa30Bast KOHBEpCHUsl, HHTEP-
MOJYJISILIUOHHBIE NCKAXKEHMUSI.

Htoro

TIK-16,
K-7

4 BreimosHeHUE
WHIUBUTyaJIbHBIX 3371a49 B
paMKax 3Tamna npoeKTa

Ocuosubie cxembl CBY ycunureneit. O6macts npu-
MEHEHUS, OCHOBHBIE XapaKTEPUCTUKH: KOAPDUITUEHT
npeoOpaszoBanus, 3epkayibHbIN kaHal. CBY cmecuTe-
JIM Ha AMOJaxX U TpaH3ucTopax. bamaHcHbIe U KobLe-
BbIe cMecuTenn. @a3oBeIi METO IT0AABICHUI
3epKaJIbHOTO KaHaJIA.

Hroro

TIK-16,
TK-7

5 CocTaBieHue OTYETA

Ocob6enno-ctu noctpoenuss CBY npueMHbIX TPaKTOB.
JluHaMu-4eCKHii TUara3oH U CIIOCOOBI ero onpeerne-
Hus ¢ mo-moirsio CAITP. OcobeHHOCTH MOCTpOeHUs
CBU niepe-parouiyx TpakToB U BO3SMOXHOCTHU pacyeTa
OCHOBHBIXXapaKTEPUCTHK.

Htoro

[IK-16,
[IK-7

Hroro 3a cemectp

24
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HanMeHOBaHME TUCIMILINH H3y4YeHHE 00ECIICUMBAIONINX M 00SCIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue JUCHUTIIUHBI

1 Pacuer MEHTOB U VCTPOICTB pa-

acyeT 2JIEMEHTOB M YCTPOUCTB pa . . N . N 4
muocsszu (I'TI0-2)
2 CXGMOTC)SHI/IKa TEJIEKOMMYHHUKAITMOH- n . N N N
HBIX YCTPOWCTB
3 ®u3nyecKkre OCHOBBI PaJANOCBSI3U n n N n L N
(I'TIO-1)
4 DnekTpoHHKa + + + + + +

[Tocnenyromume TUCIUITITUHBI

1 ABTOMaTH3UPOBAaHHOE MPOEKTUPOBA-
HUE KOMIIOHEHTOB HMH()OKOMMYHHKAIIH- + + + + + +
oHHbIX cucteM (I'TIO-4.1)

2 ABTOMAaTH3UPOBAaHHOE NIPOEKTHPOBA-
HUE KOMIIOHEHTOB MH(OKOMMYHUKAIH- + + + + + +
onHbIx cuctem (I'T1I0-4.2)

3 3amuTa BBITYCKHON KBaTU(PUKAIIIOH-
HOMW paboTHhI, BKJIIOYAst MOJITOTOBKY K
IPOLEType 3aLUTHI U IPOLETyPY 3alllU-
THI

4 TlpenuruioMHas MpaKTUKA + + + + N N

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX IMPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
npeCcTaBIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, ¥ BUIOB 3aHS-

THH
§ Buner 3angaTuit
= = ;
te} te}
] <
> y & S 8 DopMBI KOHTPOJIS
2 = ] < 2
S = @)
M =
I1K-7 + + + + 3amura otuera, OTYET 1O
I'TIO, Otuer o maboparop-
HOM paboTe, 3auer, TecT
IIK-16 + + + + 3amura otuera, OTYET IO
I'TIO, Otuer mo naboparop-
HOM paboTe, 3auer, TecT

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yYEeHHUS
He npenycmotpeno PVYII.
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7. JIaGopaTtopHbie padoThI

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

3 z§
Q P=a=t
Qo O =
= > O
Ha3Banus paznenos HaumeHnoBaHue 1a00paTopHBIX padoT 7 &5
o S E
= a, =
a S g
= S
6 cemecTp
2 Pazpabotka Pacdet u nmpoekTupoBaHKE Y3KOMOIOCHBIX U IIIMPOKO- 6 [IK-16,
(axTyanusanus) nosocHeix CBY ¢unsrpoB.PacueT n npoekTupoBaHue IK-7
TEXHUYECKOTO 3aJaHus COIIACYIOIUX LIEEN.
JTana npoeKTa Hroro
4 BpinonHeHue Pacuet u npoekrupoBanune CBY manourymsiiero ycu- [IK-16,
WHAUBUAYAIbHBIX 3a/1a4 B | nutensPacuet u npoekrupoanne CBY ycunurens [IK-7
paMKax JTana IpoeKTa MOILIHOCTH
Pacuer u npoextupoBanne CBY npuemHoro Tpakra- 6
Pacuet u npoextupoBanue CBY nepenaroiero Tpakra
Hroro 12
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHue npakTUYECKUX 3aHATUHN (CEMHUHApOB) IpHUBeIeHO B Tabiuue 8.1.
Ta6muna 8.1 — HaumeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 z g
Q = g
g 5
> O
Ha3Banus paznenos HanmeHoBaHUe NPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
S S E
= a, =
2 o 2
= S
6 cemecTp
4 BrinonneHune OrnpesienieHre IeMEHTOB JTUHEHHBIX SKBUBAJICHTHBIX 16 TIK-16,
WH/IMBUYANbHBIX 337124 B | MOJIeJIel OUTIOISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. IK-7
paMKax sTana IpoeKTa Pacuer CBY ¢unprpos (PHY. ®BY, III1D) u corna-
cyromux nenei.Pacuer CBY ycunureneil Ha OcHOBE
S-mapamMeTpoB U JIMHEHHBIX 3KBUBAJIEHTHBIX MOJIE-
neil. Be1bop HenmuHeHbIX Mozenel OUIONISPHBIX U I10-
JIEBBIX TPAH3UCTOPOB. PacueT OCHOBHBIX HEpPreTuye-
ckux napamerpoB CBY ycunurenei momuocTH.Pac-
4yeT quHamMuueckux xapakrepuctuk CBY npuemHoro
TpakTa
Hroro 16
6 3amura oTyeTa o 3amuta npoekra I'TIO B cOOTBETCTBUM C HUHIUBUAY- 2 [IK-16,
BBIIIOJIHEHUH JTana aJbHBIM 33JJaHUEM. [1K-7
fipockTa Hroro 2
Hroro 3a cemectp 18

Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B

9. CamocTrosiTeqibHasi padoTa
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
= S
6 cemecTp
1 Onpenenenue neneit u | [IpopaboTka JEKIHOHHOTO 4 |TIK-16, Tect
3a7a4 ATarna npoeKkTa Marepuala [K-7
UTtoro 4
3 [locTaHoBKa CamocTtosTenbHOE U3yye- 10 |IIK-16, 3augeTt, Otuet mmo I'TIO,
MHAUBUAYAIbHBIX 3a/1a4 B | HUE TeM (BOIIPOCOB) TEOpe- [IK-7 Tect
paMKax BBITIOJTHEHHS TUYECKOHN 4acTu Kypca
Tara mpOeKT
JTana HpoekTa [TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro 12
4 BrinosnHeHue IIpopaboTka JIEeKIIHOHHOTO [IK-16, Ortuer no I'TIO, Otyer no
WHIWBHUIYAIBHBIX 33]1a4 B | MaTepHalia ITK-7 nmabopaTopHoO padore,
aMKax dTana MpoeKTa Tect
p J poe OdopmiieHne 0T4ETOB 1O 8 ce
nabopaTtopHbeIM paboTam
Brinonsenue pacyeTHbIX 14
pabor
Hroro 24
5 CocTaBneHue oTuera IloaroroBka u HamMcaHue 4 [IK-16, Ortuet no I'TIO, Tect
OT4YEeTa IO MPAKTUKE [IK-7
Hroro
6 3amumTa oTueTa o [IpencraBnenue oTyera mo TIK-16, 3auer, 3ammuTa otdera, OT-
BBIIIOJIHEHUH DTala [IPAKTUKE K 3alLUTE IIK-7 yer 1o ['TIO, Tect
TpocKTa Hroro 4
Hroro 3a cemectp 48
Hroro 48
10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcHuMabHBIN
. MaxkcuMaTbLHBIN MaxkcuMaTLHBIN
DneMeHTHl yueOHOH 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
6 cemecTp
3aueT 24 24
3amura oT4eTa 24 24
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Otuer no I'TIO 4 4 10 18
Ot4er o naboparopHoii 4 4 6 14
pabote

Tect 6 6 8 20
Hroro makcumym 3a nepu- 14 14 72 100
on

Hapacratomum urorom 14 28 100 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.

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

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa
1. Jdmutpues E.E.OcHoBbl MonenmupoBanus B Microwave Office 2009.[DnexkTpoHHbIii pecypc]:-
2011,176c. [DnexTpoHHBII pecypc] - Pexum JOCTyMa:
http://www.eurointech.ru/products/ AWR/Dmitriev._mwo 2009 1.pdf (nara obpamenus: 04.07.2018).
2. KommnberorepHoe monenupoBanue npoieccoB B POC: YuebHnoe nmocodue / Pomanosckuii M. H.
- 2016. 101 c. [DnexrpoHHsIit pecypce]| - Pexxum nocrtyma: https://edu.tusur.ru/publications/5916 (mata o6-
pamenusi: 04.07.2018).

12.2. lonotHUTEILHAS JTATEPATYpPa
1. Mammunnoe npoektupoBanue CBY ycrpoiicts: Ilep. ¢ anrn./ K.I'ynra, P. 'apx, P.Haaxa. M.:
Panuo u cBs3p, 1987.-428c¢. (nanumune B Oubimmoreke TYCVYP - 23 3k3.)
2. CoBpeMeHHbIE TEXHOJIOTHH U CUCTEMbI aBTOMaTu3upoBaHHoro usmepenus Ha CBY: Koncnekr
nexkumit / TmazoB I. H. - 2012. 246 «c. [DOnektponnbiii pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/1108 (mara obpamenus: 04.07.2018).
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. PazpaboTka yCTpOHCTB ajsi CHCTEM OECHpPOBOJHOW CBSA3M: YUYeOHO-METOAWYECKOE Mocobue
JUIS IPAKTUYECKUX 3aHATUH U caMocTosTeNbHOM paboTsl / [lnbensryt A. A., Amutpues B. /1., Poroxuu -
koB E. B. - 2014. 37 c. [DnextponnsIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/4027
(mata obpamenus: 04.07.2018).

2. PazpaboTka ycTpoMCTB AJisi cUCTEM OECIPOBOJIHON CBSI3U: YUeOHO—METOANYECKOE Tocodue K
nabopaTopHbIM paboTaM Ui CTYAEHTOB paauoTexHuueckoro ¢akynasrera 210700 — “MHpokoMMyHnKa-
IIMOHHBIE TEXHOJIOTUU U cucTeMbl cBsi3u’ / PoroxkamkoB E. B. - 2014. 24 c. [Dnextponnsii pecypc] - Pe-
xuM foctyna: https://edu.tusur.ru/publications/4026 (nara oopamenus: 04.07.2018).

3. BunokypoB B. M. JlaboparopHsblii mpakTukyM "TeleKkoMMyHHKAIIMOHHBIE CUCTEMBI": pyKO-
BOJICTBO K JIAOOpAaTOpHBIM paboTaM MO KypcaM yueOHoro HampasiieHus "TenekoMMyHUKauu" Ha paguo-
TexHu4yeckoM ¢akymnprere Paznen 1: M3yuyenne oCHOBOIOIATalOMUX MPUHIIMIIOB U YCTPOMCTB AJICKTPOH-
Hoit TOOII. -Tomck : TYCVYP, 2007, - 59 c. (Hanmmuue B 6ubmorexke TYCVYP - 100 5k3.) (Hamuuue B 610 -
muoteke TYCVYP - 100 5k3.)

4. JmurpueB B.J[. Ompenenenue 4acTOTHBIX M JuHamuueckux xapakrepuctuk BU u CBY
yCTpoicTB. YueOHo-MeToanueckoe nocodue no aucuurmuinae ['TIO/Tomck, U3n-so TYCYP, 2007T.,-63¢
(namuune B 6ubmmorexe TYCVYP - 40 3k3.)

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B

Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydaromumxcs
U3 YHCiIa JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAIMIOB MIPEAOCTABISIIOTCS B (OopMaXx,
a/IalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe"YaTHOU hopme.

JIJ1s1 JIM1 ¢ HAPYIIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. TlpodeccuonaibHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI

1. 1. bubGmuorpadmueckas 0a3a JaHHBIX HAyYHBIX MYOJUKAIIMA POCCUHUCKHX YYEHBIX —
https://elibrary.ru;

2. 2. ®ouHp nepcHeKTUBHBIX HcchaeaoBanuil — http://fpi.gov.ru/.

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ob0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHH IO
AUCHUTLIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U POrPAMMHOE o0ecneyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
Jlyist ipoBeieHus 3aHATUH JICKITMOHHOTO TUTIA, TPYIIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJIBTALIUH, TE€-
KYILIETO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTeCTAllMU UCIIONb3YeTCsl yueOHas ayTuTOpHs ¢ KOJTUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAsl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000PYIOBAaHUE U YU4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPAIMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHoOe odecriedyenne A1 NPAKTUYEeCKUX 3aHATHIT
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBmecTHO ¢ Keysight Technologies
ydeOHast ayuTOpus AJIsl IPOBEICHHSI 3aHITHI PAKTUIECKOTO THIIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATUH JJaOOPATOPHOTO TUIIA
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634034, Tomckas ob6macts, T. Tomck, Bepmmauna ynuna, a. 47, 309 ayn.
Onwucanue uMeronierocst 000pyI0BaHUS:

- 10 pabouux craniuit Ha 6aze mporeccopoB Intel Core i5;

- Jlocka MarauTHO-MapkepHas Brauberg;

- Otmagounsie iatel DEO-NANO Ha 6a3e [IJIHMC Altera Cyclone IV (4 mirt.);
- Otnagounsie matel DEO-CV-board Ha 6a3e [IJIMC Cyclone V (6 mrT.);
- Kommutekt cienmanuzupoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpernomaBares.

[TporpamMHOe obecrieueHue:

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

13.1.3. MaTepuabHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBMecTHO ¢ Keysight Technologies
ydeOHast ayuTOpHs ISl IPOBENICHHSI 3aHITHH PAKTUIECKOTO THIA, ydeOHast ayIuTOpHs IS TIPO -

BE/ICHUS 3aHATUH JJaOOPaTOPHOTO THUIIA
634034, Tomckas obnacts, T. Tomck, Bepmauna ynwua, 1. 47, 309 ayn.
Onwucanue uMeromierocs 000pya0BaHuUs:
- 10 paGouux cranmuii Ha 6a3e nporteccopos Intel Core 15;
- Jlocka MarHUTHO-MapkepHas Brauberg;
- Otnagounsie atel DEO-NANO Ha 6a3e [IJIMC Altera Cyclone 1V (4 mirt.);
- Otmagounsie wiatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommnekr cnennanuzupoBanHoi yueOHoOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecrnieueHue:
— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNbHOM pabOThl HCIONB3YIOTCA y4eOHblE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ymuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast Mmeberb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOJKIOUYEHbI K ceTu «VHTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro ooecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

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

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA

Jnist omleHKH cTeTnieHn c(OPMHUPOBAHHOCTHA W YPOBHS OCBOCHHS 3aKPEIUICHHBIX 32 JAUCIUTUTMHON
KOMIETEHIUH MPOBOJUTCSA 3allUTa OTYETOB MEPE] aTTECTAMOHHO-IKCIIEPTHOW KOMUCCHEH.

1) Moayns S22 3t0:

a) npsaMoit ko3 durmeHt nepenaun;

0) oOpatHbIil KOd(DPUITUEHT TIepeadn;

B) KOO(P(PUILIMEHT OTpaskeHHsI 110 BBHIXOY;

') KOOQPUIIMEHT OTPaKEHUS 110 BXOLY.

2) I'pannunast yacrora fT onpenenseTcst Kak 4acToTa, Ha KOTOPOH:

a) Mmoayib S21 paBeH HYJIO;

0) Mmonynb Y21 paBeH eUHUILE;

B) Moaynb H21 paBen enunuiie;

') MOIyNb Z21 paBeH eITuHHMIIE.

3) Koadpdunuent nryma maorokackagHoro CBY ycunurens B MepByrO ouepeib ONPEIeseTCs:

a) BBIXOJHBIMU KacKa/laMH;

0) BCeMU KacKaJIaMu;

B) BXOJHBIMH KacKa/1aMHu;

') CpeIHUMU KacKaJaMH.

4) I'pannunas yactota fT g nonessix CBY TpaH3uCTOPOB B MEPBYIO OYepeIb ONPENeNIeTcs clie-
JTYIONMMH TTapaMeTpaMu SKBHBAJICHTHOW MOJICITH:

a) KPYTU3HOW U €MKOCTBIO CTOK-HCTOK;

0) CONPOTUBIIEHUEM 3aTBOPA U EMKOCTBIO 3aTBOP-UCTOK;

B) BBIXOJJHOHM NMPOBOJMMOCTBIO M €MKOCTBIO 3aTBOP-CTOK;

') KPYTH3HOU ¥ €eMKOCTBIO 3aTBOP-HUCTOK.

5) Junamuyeckuii quanazon npuemHoro CBY tpakra npu yBenuueHuu ko3dduinenta nepeaadn

¥ TIOJIOCHI TIPOITYCKAHMS:

a) YBEIMUYNTCS;

0) YMEHBIIIUTCS,

B) HE U3MEHUTCS;

T') HE 3aBHCHT OT ITOJIOCHI TIPOITYCKAHMS, & YMEHBIIIUTCS OT YBEIWYCHUS KOI(DDUIHCHTA TTepeay.

6) YpoBeHb HETMHEWHBIX UCKaXEHUH MPUEMHOTO TPAKTa B TIEPBYIO OYEpE/b ONPEIEIieTCs:
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a) BXOJITHBIMU KacKaJIaMu;

0) BCEMU KacKaJlaMH;

B) BBIXOJHBIMU KaCKaIaMH;

T') CpEHUMU KacKaJlaMH.

7) YBenudyeHue LMpUHbl MUKponoiaockoBoi auHuu(MILJT) npuBogur k:

a) YBEJIMUYEHUIO BOJIHOBOTO COMPOTUBIICHHUS;

0) YMEHBILICHHIO BOJIHOBOT'O COMPOTUBIICHUS;

B) HE BJIMSIET HA BOJIHOBOE COMPOTHUBIICHUE;

T') B 3aBUCUMOCTH OT TOJIIIUHBI JUJICKTPUUECKON MOITI0KKHA MOXKET YBEIHMUHUBATH BOTHOBOE CO-
MIPOTHUBJICHUE, & MOKET YMEHBIIATh.

8) Korddurment ycroitunBoctr "k" 1715 akTHBHOTO YETHIPEXTIOTIOCHUKA TOJDKEH OBITH :

a) 6onpre 0:

0) 6oubme 0, HO MeHbIIE 1;

B) OoJbIIe 2;

r) 6ompire 1.

9) Koaddunment npeodpazoBaHmsi CMECUTENS OMPEALIISICTCS KaK OTHOIIICHUE MOITHOCTEH:

a) CUTHaJIa TPOMEKYTOYHON YaCTOThI K CHTHATY T€TePOANHA;

0) paguoCUTHAJIa K CUTHAITY IIPOMEXYTOYHON YaCTOTHI,

B) CHTHAJIa MPOMEXYTOYHOU YaCTOTHI K PaTUOCUTHATY;

') paMOCUTHAJIA K CUTHAJTy FeTepPOJIHHA.

10) CBY ¢unbTp Ha BCTPEUYHBIX CTEPIKHAX UMEET NMAPa3UTHYIO MOJIOCY MPOITYCKaHMUS:

a) TI0 BTOPO# TapMOHUKE;

0) 10 BCeM YETHBIM TapMOHUKAM;

B) M0 HEUYETHBIM FAPMOHHKAM;

T') HE UMEET Mapa3uTHBIX MOJIOC.

11) 3epkanapHBIN KaHAT MPUEMHOTO YCTPONHCTBA CYNEPreTePOAMHHOTO THUIIA HAXOAUTCS Ha 9acTOTe,

OTCTOSIIIEH OT OCHOBHOT'O CUTHAJIA :

a) Ha 1 TPOMEKYTOUHYIO YaCTOTY;

2) Ha 2 IpOMEXKYTOUYHBIE YAaCTOTHI;

3) Ha 3 MPOMEKYTOUHBIE YaCTOTHI;

4) Ha 4 TPOMEXKYTOUHBIE YACTOTHI;

12) CBY ¢unbTp Ha TOTYBOJHOBBIX PE30HATOPAX UMEET Mapa3UTHYIO TOJIOCY MPOMYCKaHUS:

a) 110 BTOPOM TapMOHUKE;

0) 10 BceM YETHBIM TapPMOHHKAM;

B) M0 HEYETHBIM FAPMOHHKAM;

') HE UMEET Mapa3uTHBIX MOJIOC.

13) Tlopsinok 251eKTpUUECKOM LIETH ONPEeAeAeTCs:

a) yucioM L arieMeHToB;

0) unciaom C 3JIeMEHTOB;

B) unciioM R,L,C snemeHToB;

r) uuciaom L,C anemeHToB.

14) JluneitnpiM cuntaetcst pexum padotel CBY ycunurens npu ymeHblieHUU (C:xatun) Kodddu-
[[UEHTA MepeIadn Ha:

a) 3 nb;

0) 2 nb;

B) | nb;

r) 0.5 nb.

15) Orpunarenshas ooparHas B CBY ycunuTensx ucmoyib3yercs:

a) JUTsl paCIIMPEHUS TIOJIOCHI MPOMYCKAHUS;

0) 1151 BEIpaBHUBaHUA KO3 (UIIMEHTA TIepeIadn;

B) JIJIsl IOBBIIIICHUS YCTOWYHBOCTH;

T) ISl yAY4IIeHUS] BCEX TIEPEUMCICHHBIX (haKTOPOB.

16) B kakoMm pexxnme padotsl CBY ycminTens MOITHOCTH yroi OTceykd MeHbIe 90 rpaaycos:

a) B kjacce B;
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0) B kiacce AB,;

B) B KJ1acce A,

r) B kiacce C.

17) Kakoe conpoTHBICHHE SKBUBAJICHTHON MOJIEITH TOJIEBOTO TPAH3UCTOPA B OOJIBIIICH CTETICHU

BJIMSACT HAa KOA(PUIIMESHT YCUIICHUS:

a) COMPOTHUBIICHUE CTOKA;

0) COIPOTHBIICHHE 3aTBOPA;

B) COIIPOTUBIIEHHUE 3aTBOP-UCTOK;

I') CONPOTHUBIIEHUE UCTOKA.

18) Kakast u3 cxeM BKJIIOYCHHS TPAH3UCTOpPA UMEET CaMO€ HU3KOEe BXOAHOE conpoTuBieHue B BU

u CBY nuanasone:

a) cxema c oomum smutTepoM (0I);

0) oommmM uctokom (ON);

B) obmeit 6a3oit (OB);

r) obuum 3atBopoM (O3).

19) Kakoii n3 MeTo10B pacueTa HeTMHEHHBIX 1enel ucnonb3yercs B mporpammax CAITP CBY:

a) Metox panoB BonbTreppa;

0) METO/ CTETICHHOTO TTOJINHOMA;

B) METOJI TApMOHHYECKOT0 DayiaHca;

T') METOJ yIJIa OTCEUKH

20) Koaddurnuent nmonesnoro aeiicteus (PAE) B8 CBU ycunuTensix MOITHOCTH PaCCUUTHIBACTCS

Kak:

a) OTHOIICHHE CyMMAapHOW BBIXOJHOW MOIITHOCTH K MOIITHOCTH TTOCTOSTHHOTO TOKA;

0) OTHOIIEHNE MOIIIHOCTH MEPBOM FAPMOHHUKHU K MOILITHOCTH MOCTOSIHHOTO TOKA;

B) OTHOIICHHE MOIIHOCTH MEPBOM TapPMOHUKH K MOIIHOCTH BCEX TAPMOHUK, BKJIIOYAs MOCTOSH-
HBIN TOK;

I') OTHOIICHHWE MOIHOCTH MEPBOW TAPMOHUKH MUHYC BXOJHAsE MOIIHOCTh K MOIIHOCTH TIOCTOSH-
HOTO TOKa.

14.1.2. Temsb1 npoekTos I'TTIO
1.Pacuer n npoextupoBanue CBY manomymsmero ycuanTens
2.Pacuer u npoextuposanue CBY ¢unbrpos
3.Pacuer u npoextupoBanue CBY ycunurens MOIHOCTH
4.Pacuet u npoektupoBanre CBY npuemHoro tpakra
5.Pacuer u npoextupoBanue CBY nepenaromiero Tpakra

14.1.3. 3auér

1. ITapametrpbl CBY 4eThIpEeXIOIIOCHUKOB. S-MapaMeTpbl MAaCCUBHBIX M AKTHUBHBIX YETBHIPEXIIO-
JIOCHUKOB. B3auMOCBs3b € KilacCHUeCKUMU napaMmeTpaMu. Ousznueckuit cMbica S-mapametpoB. Onpene-
JICHHE BXOJHOTO M BBIXOAHOTO conpoTuBiieHus: CBY 4eThIpeXnoI0CHUKOB.

2. IMaccuBnbie CBY snementsl . OcHoBHbIe CBY maccuBHBIE JIEMEHTHI: PE3UCTOPBI, KOHIEHCATO-
PBl, HTHAYKTUBHOCTH, MUKPOIIOJIOCKOBBIE JIMHUU Tiepenaud. Mojenu peasbHbIX 35eMeHToB. [Ipencrasie-
HUE C TTIOMOIIBIO0 BOJHOBBIX MAPaMETPOB paccessHus (S- mapaMeTpoB).

3. AxtuBHbsie CBY anementbl. OCHOBHBIE aKTUBHBIE 3JIEMEHTBI: IUO0/Ibl, OUMOISIPHBIE U MOJICBBIE

TpaH3ucTopsl. JInneitHple U HenuHeitHble Moaenu. OCOOEHHOCTH MPEACTABICHUS MOAEIEH B IIPO-
rpamMmax CAIIP.

4. DMOUpUYECKUE MOJEIA OHITOISIPHBIX U MOJIEBBIX TPAH3UCTOPOB. METOBI ONpENeICHHs mapa-
METpPOB JIMHEHHBIX U HEJIMHEMHBIX MOZeNell Ha OCHOBE S-IapaMeTpOB M BOJBT -aMIIEPHBIX XapaKTepHu-
CTHK.

5. ITaccuBubie CBY ycTpolicTBa: AeIUTENN, CyMMaTOPhl, AaTTEHIOATOPHI, HAIIPABJICHHbIC OTBETBU-
tenau. OCHOBHBIE MMApaMETPhl U METOAUKHU pacueTa.

6. Haznayenue cornacyromux Lenen u ux npeacrasiieHne ¢ nomoupto L, C-31eMeHTOB U1 MUKPO-
noJiockoBbIX JTuHUA. CBY QuabTpel ¥ uX OCHOBHBIC XapakTepucTuku. OCOOEHHOCTH IPOSKTUPOBAHUS C

nomo1bio nporpamm CAIIP, c npumeHeHreM nmporpaMm 3J1€KTPO-MarHUTHOTO aHATU3a.

7. Ocobennoctu pacuera u npoexkrupoBanusg MITY. Koaddument uryma, ycnoBus coriacoBaHHs
Ha MUHUMYM KO3(dHUIIMEHTA IITyMa.
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8. Ormpenenenne TUHAMUYECKUX XapaKTEPUCTUK HA OCHOBE MeTofa (YHKUIMOHAIBHBIX DPSIOB
BonasTeppa. Pacder ocHOBHBIX XapakTepuCTUK(KOIDPHUITUEHT yeumeHus, KodpGUIIMESHT TyMa, THHAMUAYe-
ckux napametpos IP3 u IP2 ) ¢ nomouisro CAIIP.

9. OcHoBuble pexxumbl padboTel CBY ycumuteneit momuocth: kinaccel A, AB, B u C. Koaddunu-
CHT IIOJIC3HOT'O HeﬁCTBHH, OCOGCHHOCTI/I pacyeTa BbIXOIHBIX L[CHCﬁ Ha MaKCUMAJIbHYIO MOIIIHOCTb.

10. OcHoBHble HenuHelHbIe nckakeHns CBY ycunureneit: cxxkatue ko3 duiimenTa nepenadn, am-
IUTATY/IHO-(a30Bast KOHBEPCHS, HHTEPMOIYIILIMOHHBIE UCKaykeHHst. OcHOBHBIE cxeMbl CBY ycunurenei.

14.1.4. Tembl 1a00paTOpHBIX padoT
Pacuer u npoekTpoBaHUe Y3KOMOJIOCHBIX U MIHpoKonoiaocHbx CBY GpuiibTpos.
Pacuer u npoekTUpoBaHuE COIMACYIOIUX LICTICH.
Pacuer u npoextupoBanne CBY manomymsimero ycuanTens
Pacuer n npoexrtuposanue CBY ycunurens MomHocT!
Pacuer u npoektupoBanne CBY nprueMmHoro tpakra
Pacuer n npoextuposanne CBY nepenatoniero tpakra

14.1.5. MeTonnyeckue peKoMeH AU

Ob6s3arenpHble ayMUTOpHBIE 3aHATUSA 10 AuctumInHaM ['TIO nmpoBoaaTcs Kax /bl yeTBepr B e1u-
ueiil nenpb ['T1O. Ha xadenpax cocraBmsieTcst u yTBepkaaeTcs rpaduk padoThl MPOEKTHBIX TPYII, C yKa-
3aHUEM BPEMEHHU U MECTa MPOBEJCHUS 3aHATHA.

PykoBoauTENb TIPOSKTA CTABUT KKIOMY YYACTHUKY WHIAMBHIyaJTbHbBIC 33]]a4ll B COOTBETCTBHH C
HarpaBJieHHEeM (CIeLUaIbHOCTHI0) 00ydeHus U poduieM (Creruan3aieil) CTyaeHTa.

Kaxxnaprii 3tan I'TIO 3akanuuBaeTcst 3alIUTON OTUETA C BLICTABJICHUEM OLIEHKH 3a dTall. MITorosnie
OTYETHI U OT3bIBBI PYKOBOJMTEIS MIPUKPEIUIAIOTCS K CTPAHULIE IIPOEKTA B TEUCHHUE HEJIENIU TOCIIE 3aHUTHI.

14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJIsl JIMI C OTPAHUYCHHBIMHU BO3MOKHOCTAMH
310POBbS U HUHBAJIN/I0B
Jis v ¢ orpaHMYEHHBIMA BO3MOYKHOCTSMHU 3/I0POBbSl M1 MHBAJIUIOB MIPELYCMOTPEHBI TOMOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUaIIbl, IEpEUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepUaibl OLIEHUBAHMS JUIS JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMU
310POBbS U HHBAJINIOB

Kareropuu Bubl 1ONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C mapymenusamu | CobeceoBanme 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas MTPOBEpKa

3peHHUs OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanuyenusiMu 110 | TecTsl, NMCbMEHHbIE CAMOCTOSITENIbHbIE [Ipenmy1iecTBEHHO TPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJIS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLIErocss Ha MOMEHT IIPOBEPKU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B
JUis 1M1l ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS M MHBAJIUIOB IpPEAyCMaTpPUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTHoOM (opme;
- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;
- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
- METOJIOM YTEHHSl aCCUCTEHTOM 3aJlaHus 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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