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
ABTOMaTH3HpOBaHHOe nNpoekTupoBanue CBY ycrpoiicT

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampanenue noaroroBku / cneruanbHOCcTh: 11.04.01 Pagnorexnuka

Hanpasnennocts (mpodunb) / cneumanusauusi: PaamodjieKkTpoHHbIE yCTpolcTBa mepeladM
uHpopmanuu

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Pagnorexuuveckuii paxkyabrer

Kagenpa: TOP, Kadeapa TejjekoMMyHUKALMI M OCHOB PAAUOTEXHUKH

Kypc: 2

Cemectp: 3

YueOnsrit man Hadopa 2015 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 [IpakTryeckue 3aHATHA 20 20 4acoB
3 JlabopaTtopHbie pabOThI 20 20 4acoB
4 Bcero aynuTopHbIX 3aHATHN 58 58 4acoB
5 CamocTosiTenpHas paboTa 86 86 4acoB
6 Bcero (6e3 ax3amena) 144 144 4acoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 180 180 9acoB
5.0 5.0 3.E.

Ox3ameH: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 13 or« 7 » 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) 11.04.01 Pagunorexnuka, yreepxkaeanoro 30.10.2014 roma, paccMoTpeHa u 0f0-

OpeHa Ha 3acenanuu kapeapsl TOP « _ » 20 rona, mpotokon No
PazpaboTunk:
noueHt kag. TOP B. 1. Imurpues

3aBenyromuii odecrieunBaroien kag.
TOP A. A. T'enbuiep

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

TOP A. A. Tenbuep
OKCIEPTHI:

noueHt kag. TOP C. U. boromoinos

3aBenyromuii kapeapoi TereKkoMMy-
HUKAIUHA U OCHOB PalMOTEXHUKU
(TOP) A. A. T'enbuiep
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenbto mpenojaBaHusi TUCHUILIMHBI «ABTOMaTU3UpoBaHHOE mpoekThupoBanue CBY ycTtpoiicTB»
SBISIETCS OCBOEGHHUE OOIIMX NMPUHLUIOB MOCTpoeHus U (pyHkunonuposanuss CBY ycTpoiicTs, 3Tanos pac-
YyeTa M MPOEKTUPOBAHUS Y3J0B, METOJOB PAacueTa XapaKTEPUCTHK ATHX Y3JIOB, a TAKXKe BOINPOCOB HX
IIPOEKTUPOBAHHUS C MIOMOIIBIO coBpeMeHHbIX nporpamm CAIIP. Kpome Toro, Lienpro npenonaBaHus Auc-
LUIUIMHBI SIBJISIETCS 03HAKOMJICHHE C COBPEMEHHBIMH POCCHUMCKMMH M MEXAYHApOAHBIMHU pa3paboTKaMu
CBUY ycTpoiCTB 17151 CUCTEM CBSA3H, PaJNOJIOKALIMH, PaOHABUT ALINH.

1.2. 3agaun JIMCHMIIINHBI
— B pesynprare n3ydyeHus HacTosILENH JUCHMILIMHBI Y MaruCTPAHTOB JIOJKHBI CPOPMHUPOBATHCS
3HAaHUSA, YMEHUS U HABBIKH, IT03BOJISIOIINAE IPOBOIUTh AHAIN3, MOACIUPOBAHUE, PACUET U IIPOEKTUPOBA-
HUE akTUBHBIX U nmaccuBHbIX CBY ycTpolicTs. [IpruobpereHHbIe CTyA€HTaMU 3HaHUS U HABBIKM HEOOXO/1H -
MBI JUIsI TPAMOTHOM pa3pabOTKM M MPOEKTUPOBAaHUS COBPEMEHHBIX U mnepcrekTuBHbIX CBY ycTpoiicTs,
YIOBJIETBOPSIIOIIMX MUPOBBIM CTAHIAPTaM.

2. Mecto mucuuniuebl B ctpykrype OIIOII

JucuumuinHa «ABroMaTu3upoBanHoe npoektupoBanue CBY ycrpoiictey» (b1.B.O/1.3) otHOoCHTCS
K OsioKy 1 (BapuaTuBHas 4acTb).

[TpenmecTByOIKUMH TUCHMIUIMHAMY, (POPMHUPYIOLUIMMH HayajdbHbIC 3HAHUS, SBISIOTCA: MHKpO-
BOJTHOBAasl TEXHUKA, PaguoTeXHHMUECKHe CHUCTEMBI repenadn MH(popMaryu, Teopus 3IeKTpOMarHUTHOM
COBMECTHMOCTH PATUOIIEKTPOHHBIX CPEACTB U CUCTEM.

[TocnenyomumMu TUCHUIUIMHAMY SABJISIOTCSA: 3alUTa BBIMYCKHON KBaJM(UKALIMOHHOW pabOTHI,
BKJIIOYAsl IOATOTOBKY K ITPOLEAYPE 3aIUUThI U IPOLEAYPY 3aluThl, [[peanumninomuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS AHCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (GOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— OIIK-1 cnocoOHOCTHIO TOHUMATh OCHOBHBIE ITPOOJIEMBI B CBOEH NPEIMETHOM 00J1aCTH, BHIOH -
paTh METO/Ibl U CPEACTBA UX PEIICHMUS;

—  OIIK-4 cnocoOHOCTBIO CaMOCTOATENIBHO NPUOOPETaTh U UCIOIb30BaTh B MPAKTUYECKOM Jes-
TEJIbHOCTU HOBBIE 3HAHUS U YMEHUS B CBOEH IpeIMETHON 00IacTu;

—  OIIK-5 rotoBHOCTBIO OQOPMIIATH, IPEACTABIATh, JOKIAbIBATh U APIYMEHTUPOBAHHO 3allld-
I1aTh PE3y/IbTaThl BHITOJIHEHHON pabOTHI;

— TIK-2 cnocoOHOCTBIO BBHIMIOIHATE MOICTUPOBaHNE OOBEKTOB M MIPOIIECCOB C IENIbI0 aHATN3a U
ONTUMHU3ALMH UX NapaMETPOB C HUCIIOJIB30BAaHUEM HMMEIOLIUXCS CPENCTB MCCIEN0BAaHUM, BKIOYas CTaH-
JAPTHBIE MAaKEThl MPUKIAJIHBIX TPOrPaMM;

— TIK-3 cnocoOHOCThIO pa3pabarbiBaTh U 0OecHeyrBaTh MPOTPAMMHYIO peayn3anuio dpdek-
TUBHBIX aJITOPUTMOB PEIICHUS CPOPMYTHMPOBAHHBIX 33/1a4 C HCIIOJIb30BAHUEM COBPEMEHHBIX S3BIKOB MPO-
IPaMMHPOBAHHS;

B pesynpTare u3ydeHus IUCIHUIIMHBI 00YJaIOMIUNACS TOJIKEH:

— 3HATh OCHOBHBIE BO3MOXXHOCTH cOBpeMeHHBIX cucTeM CAIIP B o0iacTu mpoekTupoBaHuUs pa-
JMO3JIEKTPOHHBIX ycTpoiicTB CBY auana3oHa; - METOABI M aJITOPUTMbI IPOEKTUPOBAHNUS JIMHENHBIX U HE-
JUHEWHBIX PaJINOTEXHUYECKUX YCTPOWCTB C COCPENOTOYEHHBIMU M PAaCIpEACICHHBIMA IIapaMeTpamMu U
METOZOJIOIMI0 MX MCIOJIb30BaHMs; - OCHOBHBIE IPUHIMIIBI IOCTPOEHUS NAcCUBHBIX M akTHBHbIX CBY
YCTPOMCTB

— yYMeTb - pelliaTh 3a7jaud MOJEJIMPOBAHNS, ONTUMM3ALMY U CUHTE3a JIMHEWHBIX U HEJTMHEWHBIX
CBU ycTpoiicTB; - pemaTh 3a1a4d aBTOMaTU3UPOBaHHOTO MTpoekThpoBaHus CBY yCTpONCTB; - BBIIIOIHATh
IPOEKTHbIE MPOLEAYPHI IO F€HEPALUU TOMOJOIHYECKUX MPOEKTOB U UX BEepU(PUKALUU; - MOIb30BaThCA
CUCTEMHBIMHU IOJXOJaMH IPU MOCTPOCHUU U UCCIIEJOBAHUN MOJIENIEH CIOXKHBIX PaJMOTEXHUYECKUX CH-
CTEM.

— BJAJeTh - HAaBBIKAMU TPAKTHYECKOM paboThl ¢ nabopaTopHbiMM Makeramu y3moB CBY
YCTPOMCTB, a TAK¥KE C COBPEMEHHON U3MEPUTEIIHLHOM amapaTypou.

4. O0beM TMCHUILIMHBI U BUAbI y4e0OHOI padoThl
OO0m1ast TpyI0EMKOCTh AUCIUIUIMHBI COCTaBIIsAET 5.0 3aU€THBIX €IMHUIIBI U TPEJICTaBICHA B Ta0JIM -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemectp

AynmutopHsble 3aHATHS (BCETO) 58 58
Jlexun 18 18
[IpakTueckue 3aHATHS 20 20
JlaGopaTopHbIe pabOThI 20 20
CamocrosiTenpHas paboTa (Bcero) 86 86
Beinonnenune pacyeTHeIX paboT 24 24
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 20 20
[TpopaboTka IeKIMOHHOTO MaTepralia 22 22
CamocrodaTenbHOe H3ydeHHe TeM (BOTIPOCOB) 20 20
TEOPETHYECKON 4acTH Kypca
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6mias Tpy10€MKOCTb, 4 180 180
3aueTHble EquHuib 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3aHATHHA
Paznensl TUCHUIUTAHEI ¥ BUBI 3aHATHN IPUBEACHBI B Tabmmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILINHEL U BUABI 3aHSITHI

B o & 2 6 ZE
= = < s | §¢ 5 =
o < < T (0]
HazBanus pa3aenoB 1UCHUIUINHBL i © = = o © &5
= = S = 50 = E
S, s < o o & =
= = O M @ 5 )
3 cemecTp
1 1)BBenenue. OCHOBHBIC TIOHSTHS U 18 20 20 86 144 | OIIK-1, OIIK-
onpenenenus CBY ycrpoiicts; 2)Cucte- 4, OIIK-5,
Mbl ABTOMaTU3UPOBAHHOT'O MPOEKTUPOBA- [1K-2, TTIK-3
Hust CBY ycrpoiicts (AWR u ADS);
3)ITaccuBubie CBY sieMeHTHI U UX MOJIe-
mu; 4)AxtuBabie CBY snemeHTh 1 nX
mozenu; 5)CBY naccuBHbIe yCTpONCTBa,
coryacyromme 1eny u GuiasTpel; 6)Maro-
mymsiue CBY yeunurenu; 7)CBY ycu-
mutenu mourHocTH; 8)CBY ycunurenu
MotHocTH; 9)PannonprueMHusie u nepeaa-
tome CBY TpakTsl.
Hroro 3a cemectp 18 20 20 86 144
Hroro 18 20 20 86 144
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
Q = =
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 &5
- 2 5
> Sz
e e g
= S
3 cemecTp
1 1)Beenenue. OcHoBHeble | [Ipenmer u 3amaun kypca. OCHOBHBIC TIOHATHSI U 2 OIIK-1,
NOHATHS U onpeAeneHus | onpenenenus CBY ycTpoicTs. OIIK-4,
g%q YCTPOUCTS; O3nakomiuenue ¢ coBpeMeHHbIMH naketamu CAIIP 16 TK-3
)CncTeme! Juid pacueTa u npoektuposanust CBY ycrpoliicTs
aBTOMAaTU3MPOBAaHHOTO

AWR u ADS.OcHOBHBbIE NTaKeThl MPOTPAMM U UCTIOJb-
3yeMble MeTo/Ibl pacyeTa. OTIUYUTEIbHbIE 0COOCHHO-
CTH U BO3MOKHOCTH I10 pacieTy OCHOBHBIX XapaKTe-
puctuk CBY yctpoiicts. OcHoBHble CBY naccusHbIe
AJIEMEHTHI: PE3UCTOPBI, KOHJEHCATOPbI, UHYKTUBHO-
CTH, MUKPOIIOJIOCKOBBIE JIMHUHU IIepenadn. Monenu
peanbHbIX 21eMeHTOB. [IpeacTaBieHue ¢ MOMOIIbIO
BOJIHOBBIX IIapaMeTpOB paccestHust ( S-
napameTpoB).OCHOBHbIE aKTUBHBIE AJIEMEHTHI: JTHO-
b1, OUTIONISIPHBIE U TIOJIEBBIE TPAH3UCTOpPHI. JInHEeH-
GHIBTPE; HbIE€ U HeNMHEeNHbIe Mosiean. OCOOEHHOCTH MPeICTaB-
6)Manomymsue CBY nenus mozenei B nporpammax CAIIP. Omnupuueckue
yermureny; 7)CBY | Mojenu OUIIOJISAPHBIX U TIOJIEBBIX TPAH3UCTOPOB. Me-
YCHIUTCI MOIHOCTHL |16 np omipeierteHust mapaMeTpoB THHEHHBIX U HEJTH-
§)CBY yCH.HHTeHH HEWHBIX MOJIEJIEN HA OCHOBE S-TTapaMeTpPOB U BOJIBT-
MOTIHOCTH, amnepHbIx xapakrepuctuk.llaccusapie CBY ycTpoii-
9)PazuonpueMHLIe 1 CTBA: IEJIUTEN, CYMMAaTOphl, aTTEHIOATOPHI, HAIIPaB-
nepenaromue CBY JeHHbIE OTBETBUTENN. OCHOBHBIE TApaMETPBI U METO-
TPAKTEL. ITUKHY pacyeTa. HazHaueHue cornacyromux nenei u ux
npenacTasieHue ¢ noMopto L, C-anemeHToB u Mu-
KponoiockoBbIX JIMHUN. CBY (GuiabTpsl U MX OCHOB-
HbIE XapakTepucTUKU. OCOOEHHOCTH MPOEKTUPOBAHHUS
¢ nomouisto nporpamm CAIIP, ¢ npumenenneM mpo-
rpaMM 3JIeKTPO-MarHUTHOro aHanu3a. OcoOeHHOCTH
pacdera u npoektupoanuss MIIY. Koaddumment
IIyMa, YCJIOBHUS COTTIACOBAHUS HA MUHUMYM K03 du-
nueHTa myma. Onpenenenue JUHAMUYECKUX XapaKTe-
PHUCTHK Ha OCHOBE METO/1a (PYHKIIMOHAIBHBIX PSJIOB
BonbTepa. PacueT 0CHOBHBIX XapaKTepUCTUK(KOI (-
¢GuIMeHT ycuieHus, ko3 GUIUEHT yma, TuHaMHuJe-
ckux nmapametpoB IP3 u IP2 ) ¢ momomipio
CAIIP.OcHoBHbIe pexxuMbl pabotel CBY ycunurenei
MotHocTH: kinacesl A, AB, B u C. Koagdunuenr no-
JIE3HOTO JIEHCTBHSI, 0COOEHHOCTHU pacyeTa BHIXOHBIX
Lernel Ha MAKCUMAJIBHYO MOITHOCTh. OCHOBHBIE He-
JTMHEWHBIE NCKaKEHUS: CkaThe Koo duimenrta nepe-
Jlauu, aMIUTUTYIHO-(ha30Basi KOHBEPCUS, HHTEPMOY-
JIAUUOHHbIE HcKakeHusl. OcHoBHBIE cxeMbl CBY ycu-
nuteneit.O6macTb MPUMEHEHHsI, OCHOBHBIE XapaKTe-

npoexktupoBanus CBY
ycTtporictB (AWR n
ADS); 3)I1accuBHble
CBUY »nemMeHTH 1 UX
Mojenu; 4) AKTUBHBIE
CBUY »emMeHTH 1 UX
mozaenu; 5)CBY
MMaCCUBHbBIEC YCTPOMCTBA,
COTJIacyIolue ey U
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pUCTUKH: KO PHUITUEHT IpeoOpa3oBaHus, 3ePKaIb-
HbIi kanan. CBY cmecutenu Ha 1uoiax M TpaH3UCTO-
pax. banancHsle u konblieBble cMecuTenu. da3oBbIit
METO/1 MTO/IaBJICHUS 3epKaIbHOTO KaHana.OcoOeHHo-
ctu noctpoenusi CBY nprueMHbIX TpakToB. JlMHAMU-
YEeCKHI Tana3oH U CIIOCOOBI €ro ONpeIeIeHus C T0-
Mmorpio CAITP. Ocob6ernnoctn moctpoenuss CBY nepe-
JAIOIIUX TPAKTOB U BO3MOXXHOCTH pacyeTa OCHOBHBIX
XapaKTEePUCTHUK.

Hrtoro 18

Hroro 3a cemectp 18

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUTIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMY MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenos
JaHHOU
JUACIHUTUIMHEL, JJIs
KOTOPBIX
HEOOX0IUMO
HanmeHoBanue qUCIAIUIHH W3ydeHHe
00eceunBaroInX
U 00€eCIIeYnBaEMbIX
IUCHUILINH
1
[IpeamecTByromue JUCHUTIITUHBI
1 MukpoBOIHOBAs TEXHHUKA
2 PannoTexHUYeCKHe CUCTEMBI Mepeiaui HHPOPMAITHH
3 Teopust 37E€KTPOMArHUTHON COBMECTUMOCTH PATUOAIEKTPOHHBIX CPEJCTB U CU- N
CTEM
[Tocnenyrouiye TUCHUIIITUHBI
1 3ammTa BBIMYCKHOM KBaTU(UKAITMOHHONW PabOThI, BKJIIOYAsl MIOATOTOBKY K MPOIle- n
Jype 3allUThI U TPOLEAYPY 3alIUThI
2 IIpepauruioMHas mpakTHKa +

5.4. CooTBeTcTBHE KOMIIETEeHIIMIi, GOPMHUPYEMBIX PH U3YyYEeHUM TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN
MPEICTAaBICHO B Tabmuiie 5.4.
Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCHUIUIMHBI, U BUOB 3aHS -
TUH

Bunwl 3austuin

DopMbI KOHTPOJISI

Kommerenimmn

Jlex
[Ipak. 3an
JIa6. pao.
Cam. pab
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OIIK-1 +

+ + + KonTpoasnas pabora, Jlo-
MalllHee 3aJaHne, JK3aMeH,
KoHcnekT caMonoAroToBKw,
OtyeT no nabopaTopHoii pa-
oore, Pacuernas pabora,
Tecr, Pegepar, Otuer no
MIPAKTHYECKOMY 3aHSATHIO

OIIK-4 +

+ + + KonrtposnpHnas pabora, Jlo-
MalIHee 3ajianue, JK3aMeH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Pacuetnas pabora,
Tect, Pedepar, Otuer no
MPAKTUYECKOMY 3aHATHUIO

OIIK-5

+ + + KonTponbhas pabota, Jlo-
MamrHee 3aganue, Koncnekt
caMonoAroToBkH, OTYET 10
nmabopaTtopHoii padore, Pac-
yeTHas pabota, Tect, Pede-
pat, OT4eT o NPaKTHYECKO-
MY 3aHSATHUIO

[1K-2

+ + + KonrtponrHnas paborta, [lo-
MainHee 3aj1anue, Koncrnexr
camMonoArorosku, OT4yeT no
nabopatopHoii pabore, Pac-
yeTHas padota, Tect, Pede-
pat, OT4yeT 1o MpaxkTU4ecKo-
MYy 3aHSATHIO

I1K-3 +

+ + + KonrtposnpHas pabora, Jlo-
MallHee 3aJiaHue, JK3aMeH,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHOi pa-
6ote, Pacuetnas pabora,
Tect, Pedepar, Otuer no
MPaKTUYECKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

HaszBanus paznenos

HaunmenoBanue mabopaTtopHbIX padoT

TpynoeMKocCTb,
q
dopmupyembie
KOMIIETEHIIUN

3 cemectp

TIOHSATHS U OTIPENICIICHUS
CBY ycTpoiicTs;
2)CucreMbl

1 1)BBeaenne. OcHOBHBIE

[}
(e

Pacuer u npoekTupoBaHUE Y3KOIMOJIOCHBIX U IIIMPOKO- OIIK-1,
nosiocHbix CBY ¢unbrpoB.Pacyer u npoexktupoBanue OIIK-4,
commacyromux nenei.Pacuer u npoexktuposanue OIIK-5,
MIIIY.Pacuer u nmpoextupoBanre CBY ycunurens I1K-2, ITK-

CornacoBaHa Ha noptane Ne 31197




ABTOMAaTU3HPOBAHHOTO MouHocTH.IlocTpoeHne npueMHOro TpakTa v ornpeze- 3
npoektupoBanus CBY JICHHE OCHOBHBIX €r0 XapaKTEPUCTUK
ycTporictB (AWR n Wroro 20
ADS); 3)[1accuBHbie
CBUY sneMeHThI U 11X
Moenu; 4) AKTUBHBIE
CBUY sneMeHThI U 11X
moznenu; 5)CBY
MIACCHUBHBIE YCTPONCTBA,
COMIacyIoIue enH U
(bUITBTPEIL;
6)Manomymsue CBH
ycunurenu; 7)CBY
YCUJIUTENN MOIIIHOCTH;
8)CBY ycunurenun
MOII[HOCTH;
9)PagronpueMHbIe 1
nepenaromnre CBYU
TPaKTHI.
Hroro 3a cemectp 20
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)
o L=
= >~ O
HasBaHnus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) z 7 2 5
= g S
a o 2
~ S}
3 cemecTp
1 1)Beenenue. OcHoBHBIE | OTIpeiesieHUE JIEMEHTOB JTMHEHHBIX YKBUBAJICHTHBIX 20 OIIK-1,
MIOHATUS U OTPENICICHUsT | MOJiesIel OUTIOSIPHBIX U MOJIEBBIX TPAH3UCTOPOB. OIIK-4,
CBUY ycTpoiicTB; Pacuer CBY ¢punprpos (PHY. ®BY, III1d) u corna- OIIK-5,
2)CucreMbl cytomux nenei.Pacuer CBY ycunureneil Ha OCHOBE IK-2, TIK-
ABTOMATU3HPOBAHHOTO S-mapaMeTpoB M JIMHEHHBIX SKBUBAJICHTHBIX MOJIE- 3
npoexktupoBanuss CBY neil. Beibop HenmuHeHbIX Mozenel OUITONSPHBIX U I10-
ycTtporictB (AWR n JIEBBIX TPAH3UCTOPOB. PacyeT OCHOBHBIX AHEPreTHYE-
ADS); 3)I1accuBHble ckux napamerpoB CBY ycunurenei momuocTH.Pac-
CBUY s1emMeHTHI U ux YyeT JuHaMu4eckux xapaktepuctuk CBY npueMHoro
Mojenu; 4) AKTUBHBIE TpakTa
CBUY sneMeHTHI 1 uX Hroro 20

mozenu; 5)CBY
MMaCCUBHbBIEC YCTPOMCTBA,
COTJIACYIOIIUE TIeTH U
(bUIBTPHL;
6)Manomymsne CBY
ycuwnurenu; 7)CBY
YCHIIUTENNA MOIIIHOCTH;
8)CBY ycunurenu
MOIIHOCTH;
9)PaaunonpueMHbie 1
nepeaatonme CBY
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TPAKTHI.

Hroro 3a cemectp

20

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

tabmure 9.1.
Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN
3 z 5
L8 | B8
Bunsr camocTosTenbHON & > O
Hazpanus pa3znenos pabotsi = &5 @DopMbl KOHTPOJIS
o S E
2 52
=) s =
3 cemecTtp
1 1)BBenenune. OcHoBHble | CaMOCTOSATEIBHOE H3yUe- 20 |OIIK-1, |JlomamHee 3amaHue,
TIOHSTHUSA U OTIPEICTICHUST | HUE TeM (BOIPOCOB) TEOpe- OIIK-4, |KoHCHeKT camMmonoAroToB-
CBUY ycTpoiicTB; TUYECKOM YacTH Kypca IIK-3, ku, Pacuetnas pabora, Pe-
2)CrcTeMEl [TpopaboTka JIEKIIMOHHOTO 22 |OHK-5,  epar, Tect
ABTOMATU3UPOBAHHOTO MaTepHana [1K-2
npoektupoBanuss CBY
yerpoiicts (AWR u OdopmieHre 0TYETOB 110 20
ADS); 3)[Taccuprsie CBY | 1a00paTOpHBIM padoTam
SNEMEHTRBI 1 UX MOJCIH, | BpIrmoTHEHUE pacueTHBIX 24
4)AxtuBaeie CBU pabor
AJIEMEHTHI U UX MOJIEIIH;
5)CBY naccuBHbIE Hroro 86
YCTPOMCTBA,
COTJIACYIOIIHUE LIETH U
GUIBTPHL;
6)Manomymsmaime CBU
yeunurenu; 7)CBY
YCUJIUTENN MOIIIHOCTH;
8)CBUY ycuinrenu
MOIIIHOCTH;
9)Panuonpuemusie u
nepenaronme CBY
TPAKTHI.
Hroro 3a cemectp 86
IToaroroBka u caaya sK3a- 36 Ok3ameH
MeHa
Hroro 122

10. KypcoBas padora (IIpoeKr)

He npenycmorpeno PVYIIL.

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4ar0uXcst

11.1. banabHble OLIEHKH /1JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH IS 2JIEMEHTOB KOHTPOJIS

DneMeHTbl yueOHo
JesITebHOCTH

MakcuMaibLHBIN
6ayn Ha 1-yro0 KT ¢
Hayajia ceMecTpa

MakcuMabLHBIN
0as 3a mepuo;y
Mexay KT u 2KT

MaxkcuManbHbIN
0aJut 3a mepuos Bcero 3a
mexny 2KT u Ha ceMecTp
KOHEIl ceMecTpa
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3 cemecTp
JomarnrHee 3aganue 3 4 3 10
Koncnekr camonoaroros- 1 1 2 4
KH
KonTponbHas pabota 4 4 2 10
OtyeTt no nabopaTopHOM 8 8 4 20
pabote
OTyer 1o NpakTUIYECKOMY 2 2 1 5
3aHATHIO
PacueTnas pabora 4 4 2 10
Pedepar 4 4 3 11
Wroro makcumyM 3a nepu- 26 27 17 70
on
DK3aMeH 30
Hapacraromum ntorom 26 53 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% oT MakcuMaabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabIuLe
11.3.

Tabmuma 11.3 — Ilepecuer cymMmbl 6aJUTOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAM4YecKOe 1 HHPOPMALMOHHOE o0ecreyeHre JUCHMIITTHHbI

12.1. OcHoBHas1 JuTEpaTypa
1. Jdmutpues E.E.OcnoBbl MonenupoBanus B Microwave Office 2009.[DnexTpoHHsIii pecypc]:-
2011,176c¢. [DneKTpOHHBIH pecypc] - Pexnm JOCTYyTIA:
http://www.eurointech.ru/products/ AWR/Dmitriev._mwo_ 2009 1.pdf (nara o6pamenus: 15.06.2018).
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12.2. lonotHUTEILHAS JTATEPATYpPa
1. TIpoextupoBanne CBY yctpoiictB ¢ momorisio Microwave Office. ITox pen. B.Jl. PazeBura.-
M. Conon-IIpecc, 2003,-496¢. (Hanmuuue B oubmuoreke TYCVYP - 14 3k3.)
2. TsepnorenwsHbie ycTporictBa CBY B Texnuke cBszu/ JI.I'. ['acanos, A.A, Jlunatos, B.B. Map-
koB, H.A. Moruipdenko.-M.: Paauo u cBsi3b, 1988.-288c. (Hannuue B onbdamoreke TYCVYP - 7 3k3.)
3. MammnHoe nmpoektupoBanne CBY ycrpoiicts: [lep. ¢ anrn./ K.I'ynira, P. I'apx, P.Hagxa. M.:
Panuo u cBsi3b, 1987.-428c¢. (manuuue B 6ubmmorexke TYCVYP - 23 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Pa3pabGoTka yCcTpOHCTB JUIsl CHCTEM OECHpPOBOJHON CBS3U: YUEOHO-METOIUYECKOE MOcoOne
JUIS IPAKTUYECKHX 3aHATUN U caMOCTOSTENbHOM paboTsl / [lnbensryT A. A., Amutpues B. /1., Poroxnu -
koB E. B. - 2014. 37 c. [DnekTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/4027
(mata obpamenwus: 15.06.2018).

2. Pa3paboTka yCcTpOMCTB JUIsl cUCTEM OECTIPOBOJIHOM CBSI3H: Y YCOHO—METOIMYECKOE MTOCOOHE K
nabopaTtopHbIM paboTaM JUIsl CTYIEHTOB pagauoTexHudeckoro (akymprera 210700 — “UnboxommyHmKa-
IIMOHHBIC TEXHOJIOTUHU U cucTeMbl cBsi3u’ / PorokaukoB E. B. - 2014. 24 c. [DnexTtponHbIli pecypc] - Pe-
UM poctyna: https://edu.tusur.ru/publications/4026 (nata oopamenus: 15.06.2018).

3. Bunokypo B. M. JlabopaTopHbiii npakTukym '"TeleKOMMYHHKAITMOHHBIC CUCTEMBI": PYKO-
BOJICTBO K JIaOOpaTOpPHBIM paboTaMm MO KypcaM yueOHoro HampasiieHus "TenekoMMyHUKauu" Ha pauo-
TexHuueckoM Qaxyinbrere Pasnen 1: M3ydyeHrne ocHOBOMOMAraloNMX MPUHIIUIIOB U YCTPONCTB AIEKTPOH-
Hoit TOOII. -Tomck : TYCVYP, 2007, - 59 c. (Haymuue B 6ubmorexke TYCVYP - 100 5k3.) (Hanuuue B 610 -
muoteke TYCVYP - 100 5k3.)

12.3.2. YuyeOHO-MeTOAMYECKHUE ITOCOOHS AJIsl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS U
UHBAJIU/10B

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YKCIIa JIUI] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 711 ¢ HAapYLIeHUsIMH OIIOPHO-ABUTIaTeJILHOIO aNapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI
1.

2. eLIBRARY.RU

3. 1EEE Xplore

13. MaTepuajibHO-TEXHHYECKOe o0ecnedyeHue TMCIUIUVINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMS, 00eCIeunBaloIINe TEMaTHIECKUEe Ul -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYuebnas aymutopus «I{udposas cBa3p» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -

BEJICHUS 3aHATHI J1a00paTOPHOrO THUMA
634034, Tomckas o6macts, T. Tomck, Bepmmauna ynuna, a. 47, 309 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- 10 pabouux craniuit Ha 6aze mporeccopoB Intel Core i5;
- locka MarauTHO-MapkepHas Brauberg;
- Otmagounsie Tiatel DEO-NANO Ha 6a3e [IJIHMC Altera Cyclone IV (4 mirt.);
- Otnagounsie maatel DEO-CV-board na 6a3e [IJIMC Cyclone V (6 mrT.);
- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;
- PaGouee mecto npenogaBaress.
[TporpamMHOe obecrieueHue:
— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

YueOnas aymuropus «Lludposas cBs3b» ocHoBana coBMecTHO ¢ Keysight Technologies

yueOHast ayuTOpusl ISl IPOBEICHHSI 3aHITHH PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs IS TIPO-
BEJICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA

634034, Tomckas obnacts, . Tomck, Bepimnuna ynuia, 1. 47, 309 ayn.

Onwucanue uMeronierocst 000pyI0BaHuUS:

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

- locka MmarHUTHO-MapkepHas Brauberg;

- Otnanounsie mwarel DEO-NANO na 6aze I[IJIMC Altera Cyclone IV (4 mir.);

- Otnagounsie miatel DEO-CV-board Ha 6a3e [TIJIMC Cyclone V (6 mrT.);

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecTo mpemnoaBares.

[IporpamMmmMHoe obecnieueHue:

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Keysight SystemVue

13.1.3. MaTepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT
VYuebnas aymuropus «L{udposas cBa3p» ocHoBana coBmecTHo ¢ Keysight Technologies
yueOHas ayuTOpHsl 171l IPOBEACHUSI 3aHATHI MPAKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-

BEJICHHS 3aHITHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, 1. 47, 309 ayn.
Onwucanue uMeronierocs 000pyI0BaHuUs:
- 10 pabGouux cranmuii Ha 6a3e nporeccopos Intel Core 15;
- locka MmarHuTHO-MapkepHas Brauberg;
- Otnagounsie miatel DEO-NANO na 6a3ze [TJIMC Altera Cyclone IV (4 mt.);
- Otmagounsie wiatel DEQ-CV-board na 6a3ze ITIJIUC Cyclone V (6 mirt.);
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecTo mpemnoaBares.
[IporpamMmmHoe obecrnieueHue:
— Keysight Advanced Design System (ADS)
— Keysight Electromagnetic Professional (EMPro)
— Keysight SystemVue

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAaMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PAacIIONIOKEHHBIE TIO aJIpecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

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

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

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

14.1.1. TecToBbIe 3a1aHUA
1) Moayns S22 3t0:
a) npsaMoil koadurmeHt nepenayn;
0) oOpatHbIil KOd(DPUITUEHT TIepeadn;
B) KOO(P(PUILIUEHT OTpaskeHHsI 110 BBIXOY;
') KOOQPUIIMEHT OTPaKEHUS 110 BXOLY.
2) I'pannunast yacrora fT onpenenseTcst Kak 4acToTa, Ha KOTOPOH:
a) Mmoaysb S21 paBeH HYJIO;
0) Mmonynb Y21 paBeH eUHUILE;
B) Moaynb H21 paBen enunuiie;
') MOIyNb Z21 paBeH eITuHHMIIE.
3) Koapdunuent nryma maorokackagHoro CBY ycuurens B MepByrO ouepeib ONPEIeseTCs:
a) BBIXOJHBIMU KacKa/laMH;
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0) BCEMU KacKaJlaMH,

B) BXOJIHBIMU KacCKaJlaMu;

') CPEHUMU KacKaJlaMH.

4) I'pannynas yactota fT mys moneBbrx CBY TpaH3UCTOPOB B MEPBYIO O4epEb ONMPEACIIIECTCS Clie-
TYIOIIMMU TTapaMeTpaMy SKBUBAICHTHOW MOJICIH:

a) KpPYTU3HOU U €MKOCTBIO CTOK-HCTOK;

0) COMPOTHUBIICHUEM 3aTBOPA U EMKOCTHIO 3aTBOP-HUCTOK;

B) BBIXOJAHOM MPOBOJUMOCTBIO U EMKOCThIO 3aTBOP-CTOK;

') KPYTU3HOU U €MKOCTBIO 3aTBOP-UCTOK.

5) Aunamudeckuii nuamna3on npueMHoro CBY tpakra npu yBenndeHnn koddPuiiueHTa nepenadn
Y TI0JIOCHI MPOITYCKAHUS:

a) YBEIIUYUTCS,

0) yMEHBIIUTCS;

B) HE U3MCHUTCS;

T') HE 3aBHCHUT OT TIOJIOCHI IPOMYCKAHUS, & YMEHBIIUTCS OT yBennueHus: kod(duirenrta nepeaaym.
6) YpoBeHb HEIMHEWHBIX MCKAKEHUN TPHUEMHOTO TPAKTa B MIEPBYIO OYEPEIb ONPEACIICTCS:
a) BXOJTHBIMU KacKaJIaMu;

0) BCEMU KacKaJlaMu;

B) BBIXOJHBIMU KaCKaaMH;

T') CpEHUMU KacKaJlaMH.

7) YBenu4yeHue MUpUHbl MUKponoiaockoBoi auauu(MILJT) npuBoaur k:

a) YBEJIMUYEHUIO BOJIHOBOTO COTPOTHUBIICHHUS;

0) yMEHBIIIEHUIO BOTHOBOTO COIIPOTUBIICHHUS,

B) HE BJIMSIET HA BOJIHOBOE COMPOTHUBIICHUE;

T') B 3aBUCUMOCTH OT TOJIIUHBI TUAIEKTPHUUECKOH MOATI0KKH MOKET YBEIMYUBATH BOJTHOBOE CO-
MIPOTHUBJIEHUE, @ MOKET YMEHBIIATh.

8) Koaddutment ycroitunBoctr "k" 1715 akTHBHOTO YETHIPEXTIOIIOCHUKA TOJDKEH OBITH :

a) 6onpre 0:

0) 6ousbie 0, HO MeHbIIE 1;

B) OoJbIIIe 2;

r) 6ompie 1.

9) KoaddunmeHnt npeodpazoBaHusi CMECUTENS OMPEALIISIETCS 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 CUTHAJy FeTepOJIHHA.

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

a) TI0 BTOPOH TapMOHUKE;

0) 10 BCeM YETHBIM TapMOHUKAM;

B) M0 HEUYETHBIM FAPMOHHKAM;

') HE UMEET Mapa3uTHBIX MOJIOC.

11) 3epkanpHBIN KaHAT MPUEMHOTO YCTPOHCTBA CYNEPreTepOAMHHOTO THUIIA HAXOAUTCS Ha 9acTOTe,
OTCTOSIIIEH OT OCHOBHOT'O CUTHAJIA :

a) Ha 1 TPOMEKYTOUHYIO YacTOTY;

2) Ha 2 IpPOMEXYTOUYHBIE YAaCTOTHI;

3) Ha 3 MPOMEKYTOUHBIE YaCTOTHI;

4) Ha 4 TPOMEXKYTOUHBIE YACTOTHI;

12) CBY ¢unbTp Ha TOTYBOJHOBBIX PE30HATOPAX UMEET Mapa3UTHYIO TOJIOCY MPOMYCKaHUS:
a) 10 BTOPOM TapMOHUKE;

0) 10 BCeM YETHBIM TApPMOHHKAM;

B) M0 HEYETHBIM FAPMOHHKAM;

') HE UMEET Mapa3uTHBIX MOJIOC.

13) Tlopsinok 251eKTpUUECKOM LIEH ONPEeAeIsAeTCs:

a) ynciaoM L arieMeHToB;
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0) unciaom C 3JIeMEHTOB;

B) uncyioM R,L,C snemeHTOB;

r) unciaom L,C anemeHToB.

14) JIuneitapiM cunTaeTcs pexkum padotel CBY ycunurens npu ymeHbIeHUH (Cxatun) Kodphu-
[IUEHTA MepeIadn Ha:

a) 3 nb;

0) 2 nb;

B) | nb;

r) 0.5 nb.

15) Orpunarenshas oopartHas B CBY ycunmuTensx ucmoyib3yercs:

a) JUTsl paCIIMPEHUS TIOJIOCHI MPOMYCKAHUS;

0) 1151 BEIpaBHUBaHUA KO3 (HUIIMEHTA TIepeadn;

B) JIJIsl IOBBIIIICHUS YCTOWYHBOCTH;

T) ISl yIAy4IIeHUS] BCEX TIEPEUMCICHHBIX (haKTOPOB.

16) B kakoMm pexxnme padotsl CBY ycminTens MOITHOCTH yroil OTceykd MeHbIe 90 rpaaycos:
a) B kjacce B;

0) B ki1acce AB,;

B) B KJlacce 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 HCTOKA.

18) Kakast u3 cxeM BKJIIOYCHHS TPAH3UCTOpPa UMEET CaMO€ HU3KOE BXOAHOE conpoTuBieHue B BU
u CBY nuanasone:

a) cxema c oomum smutTepoM (0I);

0) oommmM uctokom (ON);

B) obmeit 6a3oit (Ob);

r) obmum 3atBopoM (O3).

19) Kakoii n3 MeTo10B pacueTa HeTMHEHHBIX 1ernel ucnonb3yercs B mporpammax CAITP CBY:
a) MetoJ psoB BonbTeppa;

0) METO/ CTETICHHOTO TTOJINHOMA,;

B) METOJI TApMOHHYECKOT0 DasiaHca;

T') METOJ yIJIla OTCEUKH

20) Koaddumuent nmonesnoro aeiicteus (PAE) B8 CBU ycunuTensix MOITHOCTH PaCCUUTHIBACTCS
Kak:

a) OTHOIICHHE CyMMAapHOW BBIXOJHOW MOIIIHOCTH K MOIIHOCTH TTOCTOSTHHOTO TOKA;

0) OTHOIIEHNE MOIIIHOCTH MEPBOM FAPMOHHUKHU K MOIITHOCTH IMOCTOSSHHOTO TOKA;

B) OTHOIIIEHUE MOITHOCTH NIEPBO TAPMOHUKH K MOIITHOCTH BCEX TAPMOHHK, BKJIFOYAsi TOCTOSH-
HBIHN TOK;

T') OTHOIIICHHE MOIIHOCTH MEPBOI rapMOHUKH MUHYC BXO/IHAS MOIIIHOCTH K MOIITHOCTH MTOCTOSH-
HOTO TOKa.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

1. TTapametrpbl CBY 4eTbIpeXMOMIOCHUKOB. S-MapaMeTpbl MACCUBHBIX U AKTUBHBIX UYETBIPEXIIO-
JIOCHUKOB. B3auMocBs3b ¢ KiaccuyeckuMu napamerpamu. Gu3nyeckuil CMbIC S-mapaMeTpoB.

Omnpenenenne BXOAHOTO U BEIXOJHOTO conpotusieHuss CBY 4eThIpexnoi0CHUKOB.

2. IMaccuBnapie CBY snementsl . OcHoBHBIe CBY maccuBHBIE 2JIEMEHTHI: PE3UCTOPBI, KOHIEHCATO-
PBl, HTHAYKTUBHOCTH, MUKPOIIOJIOCKOBBIE JIMHUU Iiepenaud. Mojenn peanbHbIX 3ieMeHToB. IIpencrasie-
HUE C TTIOMOIILIO0 BOJTHOBBIX MTAPaMETPOB paccessHus (S- mapaMeTpoB).

3. AxtuBHbie CBY snemenTsl. OCHOBHBIE aKTHBHBIE 3JIEMEHTHI: TUO/IbI, OUMONISPHBIC U MOJIEBbIE

TpaH3ucTopbl. JInHeiHble U HenuHeltHble Moaenu. OcoOeHHOCTH NPEACTABICHUS MOJIETICH B Mpo-
rpammax CAIIP.
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4. DMnupruyecKkue MoJeNu OUMOJSIPHBIX U MOJEBBIX TPAH3UCTOPOB. MeToAbI OnpeaeieHus napa-
METpPOB JIMHEMHBIX M HEJIMHEHHBIX MOJIEJIE Ha OCHOBE S-NapaMETPOB M BOJIBT-AaMIIEPHBIX XapaKTEpH -
CTHK.

5. ITaccuBabie CBY ycTpolicTBa: AEIUTENN, CyMMaTOPhl, AaTTEHIOATOPHI, HAIIPABJICHHbIE OTBETBU-
tesnd. OCHOBHBIE MTapaMeTpbl M METOAWKH pacyera.

6. Ha3znauenue cornacyromux Hene u ux npeacrapieHue ¢ noMouipio L, C-31eMeHTOB 1 MUKPO -
noj0ckoBbIX JHUE. CBY QuabTpsl 1 MX OCHOBHBIE XapakTepHUCTUKU. OCOOEHHOCTH MPOEKTUPOBAHUS
criomonisto mporpamm CAIIP, ¢ mpuMeHeHneM nporpamm 3JI€KTpO-MarHUTHOTO aHaJIN3a.

7. Ocobennoctu pacueta u npoekruposanust MIY. Koadduuuent nryma, yciaoBust corimacoBaHus

Ha MUHUMYM KO3 dHUITHEHTA [ITyMa.

8. Ormpenenenne TUHAMUYECKUX XapaKTEPHCTUK HA OCHOBE MeTo/a (YHKUIMOHAIBHBIX DPSJIOB
BonawTeppa. Pacder ocHOBHBIX XapakTepuCTUK(KOIDPHUITUEHT yeueHus, KodpGUIIMESHT TyMa, THHAMAYe-
ckux napametpos IP3 u IP2 ) ¢ nomouisro CAIIP.

9. OcHoBuble pexxumbl padboTel CBY ycumureneit momuocth: kinaccel A, AB, B u C. Koaddunu-
€HT IOJIE3HOTO JICHCTBHSL, 0COOEHHOCTHU pacyueTa BBHIXOJHBIX IleTel Ha MAaKCUMaJIbHYIO MOIIHOCTD.

10. OcHoBHble HenuHelHbIe nckakeHns CBY ycunureneit: cxxkatue ko3 duiimenTa nepenadm, am-
IUTUTY/IHO-(ha30Bast KOHBEPCHS, HHTEPMOIYIILIMOHHBIE UCKakeHHst. OcHOBHBIE cxeMbl CBY ycunurenei.

11. PacueT BBIXOIHOM MOIIIHOCTH, KO3 GHUIIUECHTA MTOJE3HOTO ACUCTBUS, KOd(PPUIIMEeHTa yCUICHHS

meTonoM yrina otcedku g CBY ycunureneil MOIIHOCTH Ha OUIOJISAPHBIX M MOJIEBBIX TPAH3HCTO-
pax.

12. CBY cmecutenu. Koapdunuent npeodpa3oBaHus, OCHOBHbIE JUHAMUYECKHE XapaKTEPUCTH-
ku, Cxembl noctpoenusi CBY cMmecutenel Ha quoaax v TpaH3UCTOpax.

13. da3oBeIif METO MOJABICHHS 3epKajbHOro KaHana. Cxema OamancHoro CBY cmecurens ¢ uc-
MOJIb30BaHUEM HAIIPABJIEHHBIX OTBETBUTENEH JUIsl MOIABICHHUS 3€pPKaIbHOTO KaHaja (pa30BbIM METOOM.

14. OcnoBuble cxembl noctpoerns CBY npueMHbIx ycTpoicTs. [IpueMHuKN npsMoro mpeodpaszo-
BaHUsl, MPUEMHUKHU CYNEPreTepOAUHHOTO TUIA, MHOTOKaHAIbHbBIE TIPUEMHUKH.

15 Omnpenenenue ckBO3HOTO K03 UIMEHTA Mepeiaull IPHEMHUKA CYIepreTepOIMHHOTO TUIIA.

Pacuet xoaddurmenTa nmryma u AMHAMUYIECKOTO TUATIA30HA.

16. OcoOeHHOCTH aHaIM3a U pacyeTa HeMMHEeHHbIX Xapakrepuctuk CBY yctpoiicts. JlocTonHCcTBa
U HEIOCTaTKH METO/0B YHMCICHHOIO M KaueCTBEHHOro aHaiu3a. I paduyeckue MeToabl BeIOOpa paboueit
TOYKU ¥ OKHMJIAEMOTO YPOBHS BBIXOJHON MOIIHOCTH .

17. CoBpemennsie nporpammbl CAITP CBY, OTnmnuuTenbHbIe 0COOCHHOCTH B 00J1aCTH UHTEphEii-
ca ¥ METOJIOB pacyera.

18. CoBpemeHHbIE MPUEMO-TIEPEAAIONINE . YCTPOHUCTBA CUCTEM CBSI3M, HABUTAIMU U PaJIUOJIOKa-
un. [lepcnexkTrBHBIE aKTUBHBIE 3JIEKTPpOHHBIE Tpubopsl CBY nuanasona.

19. IIporpammer CAITP CBY ¢ ncnonab30BaHUEM 3JIEKTPOMArHUTHOTO aHaiau3a. MeToipl pacuera

UCIOJIb3yeMble B porpammax OMC.

20 CuHTe3 CcOomacyrouX eneil Ha OCHOBE COCPEIOTOUYECHHBIX U MOJOCKOBBIX 3JIEMEHTOB C UC-

noabs3oBanueM nporpamm AWR n ADS.

14.1.3. Bonpochl Ha caMONIOATOTOBKY
Monenn aktuBHbIX CBY a5emMenTOB. ManocurHaibHbIe MOJIETN OUITOISIPHBIX M MIOJIEBBIX TPAH3H-
cTopoB. Onpenenenye napaMeTpoB MaJOCUTHAIbHBIX MOZAEIEN Ha OCHOBE S, Y U Z napameTpoB
Henunelinpie Mozeay OUNONSPHBIX U MOJIEBBIX TPAH3UCTOPOB. DMIUPUUECKUE MOJIEIH JIS
CAIIP. OcHOBHBIE OTIMYUTENBHBIE 0COOEHHOCTH MPUMEHSEMBIX MOJIEIIEH.
MaremaTrueckue MeTo bl aHan3a JMHeHHbIX U HenuHeHbx BY u CBY ycrpoiicts. [lonsarue o
METO/Ie TApMOHHYECKOro 0ananca u (yHKIIMOHAIBHBIX psigax Bombreppa.
CBUY ycunurenu momHocTH. OCHOBHBIE XapaKTEPUCTUKU, PEKUMBI paboThl. Be1OOp padoueii Tou-
KM, OLIEHKA JJOCTHKMMBIX XapaKTEPUCTUK MO YPOBHIO BBIXOJIHON MOIIIHOCTH
CBU npeo6pasosarenbHble yeTpoiicTBa. banancusie CBY cmecurenu, pa3oBbiit MeTos nojanie-
HUS 3€pKAIbHOTO KaHasla. OCHOBHBIE CXEMBI.

14.1.4. Tembl JOMALIHUX 3aJaHUN
B3anmocBs3p S-napameTpoB ¢ KiiaccuyeckuMu Y,Z,A mapaMeTpamu.
Pacuer koa¢punmenta nepenaun u KodQPUIUEHTA IIyMa YCHIUTENS HAa OUIIOJIIPHOM TPaH3UCTO-

pe.
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Pacuet koo Punnenta nepeaadn U Kod3PpPUIMEHTA ITyMa YCUIUTENS Ha TIOJIEBOM TPAH3HCTOPE.
Onpenenenue Touku nepecedenus IP3 maorokackagnoro CBY ycunurens.

14.1.5. Tems! pedepaToB

. MAJIOIIYMAIIUE YCUIIMTEJIU. OcoGennoctu pacueta u npoektuposanust MILY. Koag-
(GUIUEHT 1IyMa, YCIOBHS COTJIACOBAHUSA HAa MUHUMYM Kodpduiuenta myma. OnpeneneHue JuHaMHue-
CKUX XapaKTEePUCTHK HAa OCHOBE MeTOo/a (PyHKIIMOHAIBHBIX psiioB BonpTepa. Pacyer ocHOBHBIX XxapakTe-
PUCTUK(KOA(PUIIUMEHT yCUJIeHUs, KOOQPUIIMEHT IyMa, AMHaMU4YecKkux mapameTtpoB IP3 u IP2 ) ¢ momo-
o CATIIP.

CBY YCUJIMTEJIN MOIIHOCTU. OcHoBHble pexumbl pabotel CBY ycunuTenei MOIIHOCTH:
kiaccel A, AB, B u C. KoagduuuenT nonezHoro neicTBus, 0COOEHHOCTH pacyeTa BBIXOIHBIX LieNel Ha
MaKCUMaJIbHYIO0 MOIIHOCTb. OCHOBHBIE HEJIMHENHBIE NCKAXEHUS: cxKaThe Kod(PUIIMEeHTa nepesadu, aM-
IUIUTY/IHO-(a30Bast KOHBEPCHS, MHTEPMOIYIALIMOHHBIEe UcKakeHHst. OcHOBHBIE cxeMbl CBY ycunureneil.

. CBU CMECHUTEJIN. O6nacth npuMeHEHUs, OCHOBHBIE XapaKTEPUCTUKH: KO PHUIIMEHT mTpeo0-
pa3oBaHMsl, 3epKaiabHbli KaHait. CBY cmecurenu Ha quojax U TpaH3ucTopax. balaHCHbIE U KOJIbLIEBBIE C

Mecurenn. Pa3oBbIil METOJ MOJABICHUS 3€PKAJbHOTO KaHaja.

CBU ITPUEMO-ITEPEJAIOUIUE TPAKTBI. Ocobennoctu nmoctpoenus CBY mpueMHBIX Tpak-
TOB. JluHAMUYEeCKHi Arana3oH U crnocoOsl ero onpeaenenus ¢ nomorisio CAIIP. Ocobennoctu moctpoe-
Hus CBY nepenaroniyx TpakToB U BO3MOXKHOCTH PAcyeTa OCHOBHBIX XapaKTEPUCTHK.

14.1.6. Tembl KOHTPOJILHBIX padoT

ITAPAMETPbI CBY YETBIPEXTIOJIIOCHUKOB. S-napameTpbl MAacCUBHBIX W aKTUBHBIX
YETBHIPEXIOIOCHUKOB. B3auMoCBs3b ¢ KilaccuueckuMu napameTpamu. OU3nuecKuid CMbICI S-mapameT-
poB. OnpeniereHue BXOAHOIO U BBIXOIHOTO conpoTuBieHuss CBY ueThIpexnotoCHUKOB.

I[TACCUBHBIE CBY OJIEMEHTBI. Ocnoabsie CBY naccuBHbBIE 3JIEMEHTHI: PE3UCTOPHI, KOHACH-
CaTopbl, UTHAYKTUBHOCTH, MUKPOIIOJOCKOBBIE JIMHUM Nepenaud. Monenu peanbHbIX 31emeHToB. [Ipen-
CTaBJICHUE C TTIOMOIILIO0 BOJHOBBIX TAPAMETPOB paccessHus (S- mapaMeTpoB).

AKTHBHBIE CBY DJIEMEHTBI. OcHOBHBIE aKTHBHBIEC 3JIEMEHTHI: TUOJIbI, OMMOJSPHBIC U T10JIe-
BbI€ TpaH3UCTOpHI. JIuHeiHble U HenuHeitHble Moaenu. OCOOCHHOCTH MpeNCTaBIeHUsT MOJeNel B Ipo-
rpamMmax CAIIP.

OITPEJEJIEHUE ITAPAMETPOB MOJIEJIEH. DMnupuueckue MOEIH GUIONSAPHBIX H MOJEBBIX
TPaH3UCTOPOB. MeTozabl omnpeneneHusl napaMeTpoB JIMHEMHBIX W HEJIMHEHWHBIX MOJEJIEH Ha OCHOBE S-
napaMeTpoOB U BOJbTAMIIEPHBIX XapaKTEPUCTHK.

[TACCUBHBIE CBY YCTPOMCTBA. Iaccuubie CBY ycTpoiicTBa: JeIUTENH, CyMMATOPbI, aT-
TEHI0ATOPbI, HANIPABJICHHbIE OTBETBUTEIN. OCHOBHBIE MTapaMeTPhbl U METOJIUKH pacyeTa.

. COI'JIACYIOUIME LIEIIN. Ha3nauenue cornacyromux nernei u uxX npeicTaBieHrue ¢ MOMOIIIbIO
L, C-31eMeHTOB 1 MHUKPOTIOJIOCKOBBIX JTHMHUN. CBY punbTpbl n ux ocHOBHBIE XapakTepucTUKU. OcoOeH -
HOCTH NPOEKTUpPOBaHuUs ¢ nomoinbio nporpamMmm CAIIP, ¢ mpumeHneHrneM nporpamm 3J€KTpO-MarHUTHOTO
aHanus3a.

14.1.7. Bonipocsl 111 NOATOTOBKH K NPAKTHYECKHUM 3aHATHAM, CEMUHAPAM

OmnpeneneHre 3IeMEHTOB JIMHEHHBIX SKBUBAJICHTHBIX MOJIENIeH OUMOJSIPHBIX U MOJEBBIX TPAH3U-
CTOpOB.

Pacuer CBY ¢unstpoB (PHY. ®BY, III1D) u cornacyromnmx nenei.

Pacuer CBY ycunurerneil Ha OCHOBE S-ITapaMeTPOB U JIMHEWHBIX SKBUBAJIEHTHBIX MOJEIIEH.

Br16op HenuHEHHBIX Mojienel OUIOIIIPHBIX U MOJIEBBIX TPAH3UCTOPOB. PacyeT OCHOBHBIX 3HEpre-
tudyeckux napamerpoB CBY ycunuteneit MOIIHOCTH.

Pacuer nunamunueckux xapakrepuctuk CBY npuemHoro tpakra

14.1.8. Tembl pacuyeTHbIX padoT
Pacuer ocHoBHBIX XapaktepucTuk CBY ycunurens ¢ momoinbio nporpammel ADS;
[TocTpoenue npueMHOro TpakTa ¥ ONpEeesIEHNe OCHOBHBIX €r0 XapaKTEPUCTHUK C IIOMOLIBIO IIPO-
rpammbl ADS;
Pacuer ocHoBHBIX XapakTtepucTuk CBY cmecutens ¢ momoupto nporpaMmmsl ADS;
16 28098
Pacuet ocHoBHBIX Xapakrepuctiuk CBY ¢unbTpa ¢ momomipio nporpammsl ADS.
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14.1.9. Temb1 1a00paTOpHBIX padoT

PacueT u npoekTupoBaHUE y3KOMOIOCHBIX U MHPOKONOI0ocHBIX CBY ¢unbTpos.
Pacuer u npoeKkTHpOBaHUE COITIACYIOIIUX LENEH.
Pacuer u npoektupoBanue MIITY.

Pacuer n npoextupoBanue CBY ycunutesns MOIIHOCTH.
[TocTpoeHne MPUEMHOTO TPAKTA U ONPEACICHUE OCHOBHBIX €TI0 XapaKTEPUCTHK

14.2. TpeOoBaHuS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU

3A0POBbH U HHBAJIHUI0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIC OLICHOYHbIE MaTepUalibl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuna 14 — JlonosHUTEIbHBIE MaTepUaIbl OLICHUBAHUS JIJIS JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTSIMHU

310POBbsI U MHBAJIUJIOB

Kareropun
00yJarommxcs

BI/II[I)I JOIIOJTHUTCIIBHBIX OLICHOYHBIX
MaTepualioB

@DopMbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHus

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEpKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napyueHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHMuYEHUSIMH 11O
O0IIeMeTUITUTHCKIM
MOKa3aHUSIM

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJJAMHU HCXOAS U3 COCTOSIHUS
00ydJaronierocsi Ha MOMEHT TPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEPHAIaM 1JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuxX 00y4aroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M MHBAJIMJOB M0 JUCLUIUIMHE MpelycMaTpUBaeT MpeocTaBieHue nHpopmanuu B popmax, aJanTH-
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMALINH:

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OlICHUBAHHS PE3YJIbTATOB OOYUCHHUS MOXKET IIPOBOTUTHCS B HECKOJIBKO ITAIOB.

CornacoBaHa Ha noprane Ne 31197 19



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям)
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторные работы
	8. Практические занятия (семинары)
	9. Самостоятельная работа

	10. Курсовая работа (проект)
	11. Рейтинговая система для оценки успеваемости обучающихся
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методические пособия
	12.3.1. Обязательные учебно-методические пособия
	12.3.2. Учебно-методические пособия для лиц с ограниченными возможностями здоровья и инвалидов
	12.4. Профессиональные базы данных и информационные справочные системы

	13. Материально-техническое обеспечение дисциплины и требуемое программное обеспечение
	13.1. Общие требования к материально-техническому и программному обеспечению дисциплины
	13.1.1. Материально-техническое и программное обеспечение для лекционных занятий
	13.1.2. Материально-техническое и программное обеспечение для практических занятий
	13.1.3. Материально-техническое и программное обеспечение для лабораторных работ
	13.1.4. Материально-техническое и программное обеспечение для самостоятельной работы
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья и инвалидов
	14. Оценочные материалы и методические рекомендации по организации изучения дисциплины
	14.1. Содержание оценочных материалов и методические рекомендации
	14.1.1. Тестовые задания
	14.1.2. Экзаменационные вопросы
	14.1.3. Вопросы на самоподготовку
	14.1.4. Темы домашних заданий
	14.1.5. Темы рефератов
	14.1.6. Темы контрольных работ
	14.1.7. Вопросы для подготовки к практическим занятиям, семинарам
	14.1.8. Темы расчетных работ
	14.1.9. Темы лабораторных работ

	14.2. Требования к оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов
	14.3. Методические рекомендации по оценочным материалам для лиц с ограниченными возможностями здоровья и инвалидов

