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Tomck 2017

CornacoeaHa Ha noptane Ne 17107



Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 38 ot « 10 » 3 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeJIbHOTO cTaHaapTa Boicuiero oopazoBanus (PI'OC BO) no HampaBiIeHUIO MOATOTOBKU (CHEIMAIbHO-
ctr) 11.03.02 NH(DOKOMMYHHUKAITMOHHBIC TEXHOJIOTHMH U CUCTEMBI CBSI3H, yTBEpKaeHHOTO 06 MapTa 2015

rofia, pacCMOTpPEHa U yTBEPXkKJICHA Ha 3aceaHuu KadeaAphl « _ » 20 roma, IPOTOKOM
Ne .

Pa3zpaboTunku:

Houent kad. TY A.T. Unbun

3aBenyronmii o0ecnieunBaromeii kad.
TY T. P.I'a3u3oB

Pabouas nporpamMma corsnacoBasa ¢ (pakynbTeToM, NpoduInpyroIiel 1 BhITyCKaroel kadeapamu

HaITPaBJICHUS TOJIrOTOBKH (CHIEIUATBHOCTH).

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

TOP A. 4. lemunoB
OKCIEPTHI:

ITpodeccop Kadenpa TY B. A. llanumos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenpro mucuumnueel «Pannonepenaromue ycTpolcTBa CHCTEM PaJUOCBA3U U PaJUONOCTYyIA»
(PYCPuP) siBnsiercss u3yueHue METOAOB CO3/aHUs MEPBUYHBIX KOleOaHUN ¢ HEOOXOAUMOI CTaOMIIbHO-
CTBIO YacTOTbI, C TPeOYEeMbIM BHJIOM MOJIYJISILIMK U KAYECTBEHHBIMU IIOKa3aTesIMU, C TpeOyeMOi MOIIIHO -
CTBIO BBIXOJHOT'O CUTHAJIA.

1.2. 3agaun IMCHMIIINHBI
— H3yueHue METOAOB CO3/IaHUsI IEPBUYHBIX KOJICOAHUMN ¢ HEOOXOAUMOM CTAOMIIBHOCTBIO YacTO-
ThI, ¢ TpeOyeMbIM BHJIOM MOJYJISALMU U KAaYEeCTBEHHBIMU MMOKA3aTENSIMU, C TPeOyeMOi MOIIHOCTBHIO BbI-
XOJHOTO CUTHAaJA.

2. MecTto mucuuniuHbl B ctpykrype OIIOII

Juciumnuna  «Panuonepenarompe yCTpOMCTBA CHCTEM  PAAMOCBI3M U PAaJUOLOCTyIa»
(b1.B.O/1.7) otHOCUTCS K OiioKy | (BapuaTHBHAs 4acTh).

[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
Me TUCHUILTUHBL: VHXeHepHas U KoMIbloTepHas rpaduka, Pacder 3JeMEHTOB M yCTPOWCTB PaJHOCBs-
34, Teopus anekrpuueckux nenei, Gru3nueckre 0CHOBBI NIEKTPOHUKH, DIEKTPOHUKA.

ITocnenyromyMHA JUCHUIUIMHAMY SBJISIOTCA: ABTOMaTHU3MPOBAHHOE MPOECKTUPOBAHUE JJIEMEHTOB
TEJIEKOMMYHUKAIIMOHHBIX cucTeM, OO11as Teopus CBA3U, DJIEKTPONUTAHUE YCTPOMCTB U CUCTEM TEIIEKOM-
MYHUKALIAN.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— TIK-9 ymeHuneM npoBOAUTH pacyeThl MO MPOEKTY CeTel, COOPYKEHUH U CPeACTB HH(POKOMMY -
HUKALUM B COOTBETCTBUU C TEXHUYECKUM 3alaHUEM C UCIIOJIb30BAaHUEM KaK CTaHIApPTHBIX METOMOB, IIPU-
€MOB U CPEACTB aBTOMAaTU3allMH IPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMbIX OPUTMHAIBHBIX
[Iporpamm;

— IIK-15 ymenuem pa3pabatbiBaTh 1 0QOPMIISATH PA3INYHYIO IPOCKTHYIO U TEXHUYECKYIO TOKY-
MEHTALHIO;

B pesynbraTe n3ydeHus IUCUUILIMHBI CTYIEHT JOJDKEH:

— 3HaTh * MeTOoAbI IpoeKkTHpoBaHusa cered 1 PYCPuP B coOoTBETCTBUY ¢ TEXHUUECKUM 3aJaHU -
em, npaBuia oGOpMIIEHUS TPOCKTHOM M TEXHUYECKOW IOKYMEHTAIMM IMpH mpoektupoBanuu PYCPuP
(ITK-9 TIK-15), * ocHOBHbIE MPUHIIMIBI T€HEPUPOBaHUSI, (POPMUPOBAHUS U YCUIICHHUS MOIIHOCTH PaJHo-
CUTHAJIOB MPU COBPEMEHHBIX IIU(PPOBBIX METOJAX MOJYISALMH, UCTIOIB3YEMBIX B CUCTEMAX PATUOCBSA3H U
PagroIOCTyIIa, METO/IbI Pacu€Ta OCHOBHBIX KACKAaJ0B PagUONEPEIaTINKOB C UCIOJIb30BAHMEM KaK CTaH-
JAPTHBIX METOZOB, IIPUEMOB U CPEACTB aBTOMATU3aLUU IIPOCKTUPOBAHHUS, TaK U CAMOCTOATEIBHO CO3/1a-
BaeMbIX opuruHaiabHbIX (I1K-9);

— yYMeTb ° IIPOBOJUTH pacueTbl OCHOBHBIX KackanoB PYCPuP B cooTBeTCTBUM C TEXHMUECKUM
3aJIaHHEM C UCIIOJIb30BAaHUEM KaK CTaHJAPTHBIX METOAOB, IPUEMOB M CPEACTB aBTOMATH3aLlUH ITPOECKTH -
pPOBaHUs, TaK U CAMOCTOATENBHO co3aaBaeMblx opuruHanbHbIX (IIK-9); ¢ pazpabaTbiBath U 0pOPMIATH
Pa3IMUHYIO MPOEKTHYIO U TEXHUYECKYIO JOKYMEeHTaluo npu npoektuposanuu PYCPuP (I1K-15);

— BJIQ/IeTh * HABBIKAMH MPOCKTHPOBAHUS OT/AENbHBIX KacKaJl0B paJuoNepesaTIuKoB U o(opMm-

JICHUS CTPYKTYPHBIX, (PYHKIIMOHAIBHBIX U MPUHIMIIMAIBHBIX CXeM paauonepenatomnie anmaparyps! (I1K-
9, IIK-15).

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIeT 5.0 3aU€THBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
5 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 60 60
Jlexknuu 24 24
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 84 84
BrinonHenne MHAMBUAYAIbHBIX 3a1aHUI 10 10
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 16 16
[TpopaboTka JICKIIMOHHOTO MaTepHraia 11 11
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 47 47
Bcero (6e3 sx3amena) 144 144
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTh 4 180 180
3aueTHble EquHuIb 5.0 5.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI M BUALI 3aHATHHA
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

« | = | E
= 5 s
= S <
= S o = 0 <
> a = g8 = CIS
= o > g S Q QE) =
= | 8 2 = §z x
Hasanus pa3znenos IUCHUAIIIMHBL < o5 = S o 9 g5
= E 2 = | 8° 2 E
= S o) Q0 9 & g
» g 5 M © e =
< o] S
Q. lc::vs c%
= @)
5 cemecTp
1 OcHOBHBIE TEXHHMYECKHUE MOKA3aTeIN 1 2 2 0 2 6 IIK-15, IIK-9
(hyHKIIMOHATBHBIE CXEMBI PaIOTIepearo-
X ycrpoicts (PIIaY).
2 I'enepartopsl C BHEITHUM BO30YX/1€HU- 4 2 4 16 26 |IIK-15, IIK-9
em (I'BB).
3 Ilenu MeXKacKaHOM CBSI3U U BBIXOI- 2 4 4 6 16 | IIK-15, I1IK-9
HbIE KOJIeOATENbHBIE CHCTEMBI
4 Asroreneparopsl. CHHTE3aTOpBI YacTOT. 6 2 6 6 20 |IIK-15, IIK-9
Bozoymurenn PYCPuP.
5 Mopnynsiuust 9 23 IIK-15, IIK-9
6 DHeprerndeckas 3PPEeKTUBHOCTH YCH- 15 19 |IIK-15, ITIK-9
nurtesed Momuoctu PIIony
7 Pa3BUTHE COBPEMEHHBIX TEXHOJIOTHI 2 2 0 30 34 | IIK-15, IIK-9
PYCPuP
Hroro 3a cemectp 24 18 18 84 144
Uroro 24 18 18 84 144
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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 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

5 cemecTp

1 OcHOBHBIE TEXHHYSCKUE
nokasaresid M (pyHKIIMOHAIbHbIC
CXEMBI PaIUOTIEPENAIOIINX YCTPOUCTB
(PIInY).

1. O6mue cBenenust o Paguonepenaro-
ux ycrpoicrax (PIInY) cucrem pa-
JTUOCBSI3H U paguonoctymna. OCHOBHbBIC
HOPMATUBHbBIE JJOKYMEHTbI, TEXHUYECKHUE
TpeboBanus k PIIxY. [Tapamerpsr PIIgV.
OyHKMoHaNbHbIE cxembl PIInY cucrem
PaIMOCBS3H M PATUOIOCTYTIA.

[\

Hroro

IIK-15,
I1K-9

2 I'eHepatTopbl ¢ BHEIIHUM
B0o30yxaeHuem (I'BB).

AKTHBHBIE 2JIEMEHTBI, alllIPOKCUMALUs
MX CTaTHYECKUX XapakTepucTuk. Kiaccu-
¢bukanus pexxuMoB pabotel ' BB mo yrmy
OTCEUKH, 10 HAPSUKEHHOCTH PEXKUMa aK-
TUBHOTO 311eMeHTa. CTpyKTypHas cxema
I'BB. Tumnsl u ob61acTu IpUMEHEHUS pa3-
JIMYHBIX TeHEPaTOPHBIX IPUOOPOB, ar-
IIPOKCUMALUS UX CTAaTHYECKUX XapaKTe-
pUCTHK. ['apMOHMUYECKHI aHAIU3 BBIXOA-
HOTO TOKa reHepaTopHoro npubdopa. ba-
nanc momHoctel B I'BB. /[[lunamudeckue
xapakrepuctuku ['BB. Henonanpsxén-
HBII, KPUTUYECKUH U TIEPEHANPSKEHHBIN
pexxuMbl paboThl reHepaTopa. Kirouesoit
pexxuM. Harpy3ouHsle XapakTepUCTUKN
I'BB. OcHOBBI HHKEHEPHOTO pacyeTa
I'BB. 3aBucumocTtu napaMeTpoB TpaH3u-
CTOPOB OT 4acTOThl. OCOOCHHOCTH WHKE-
HEPHOI'0 pacyeTa PeKUMOB M XapaKTepH-
CTUK TpaH3UCTOpHBIX [ BB ¢ yuétom
MHEPLMOHHBIX sBIeHUN. Mcnonb3oBanue
OBM 1npu npoeKTUPOBAaHUH U pacuéTe
pexumoB U xapakrepuctuk ' BB. I'BB ¢
IapajuIeIbHbIM COCIMHEHUEM aKTUBHBIX
2JIEMEHTOB. [/IByXTaKTHBIE CXEMBI T'€HEpa-
TOpPOB.

Htoro

IIK-15,
[K-9

3 [lenn MeXKacCKaaHOM CBSI3U U
BBIXOJIHBIC KOJI€6aT€JII>HLIe CUCTCMBI

OO01re NpUHIUIBI TIOCTPOEHUS CXEM
I'BB. MexkackaJHble U BBIXOIHBIE LIETIH
cornmacoBanus. KoaddunueHnt moneznoro
neiicTBuUs KonebarebHOro KoHTypa. Ya-
CTUYHOE BKJIIOYEHHE KOHTYpa B KOJIJIEK-
TOPHYIO LieTlb TpaH3ucTopa. Gunbrparnms
BbICIIMX rapMOHHUK.[1InpokomnonocHbie

IIK-15,
I1K-9
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PIInY. Cornacyromiue mupoKoroaoCHbIE
TpancpopmaTopsl. MOCTOBBIE CXEMBI
CIIOYKEHUSI MOIITHOCTEMN.

HUroro

4 Asroreneparopsl. CHHTE3aTOpBI
gacTtoT. Bo3oymurenu PYCPuP.

VYcnoBus caMOBO30YKACHUS U CTAIHO-
HApHOT'O peXXuMa B aBTOr€HEPATOopeE.
O06o0mieHHas TPEXTOUEYHAS CXEMaA aBTO-
re"eparopa. Beibop pexxrma reneparop-
HOTO TIpuOOpa. ABTOreHepaTophl Ha JIBYX-
TIOJTFOCHUKAX C OTpHUIATeIbHBIM Tud de-
pEeHLMANBHBIM conpoTuBieHueM. [1pun-
LUITHAIbHBIE CXEeMbl aBTOI'€HEPaTo-
poB.CoBpeMeHHbIe TPeOOBaHUS K CTa-
OMJIBHOCTH YaCTOTHI aBTOTE€HEPATOPOB.
OcHoBHBIE iecTadUIM3UpyoNHe (pakro-
PBI ¥ MX BITUSTHHE HAa YaCTOTY TeHEpHpYye-
MBIX Konebanuil. KparkoBpemeHHas u
JOJITOBpPEMEHHAasi HECTaOMIIbLHOCTH YacTo-
ThI, UX CBSI3b CO CIIEKTPAILHBIMH XapaK-
TEPUCTUKaMH CHUTHAJIa aBTOT€HepaTopa.
Bnusinne HecTaOMIIBHOCTH 4aCTOTHI Ha
paboTy paTuOTEXHUYECKUX YCTPOUCTB U
cucreM.Ctabmin3anus 4acToTbl. CXeMbl
aBTOT€HEPATOPOB C KBapILIEeBOW CTaOUIIH-
3alMeil YacToThl U 0COOEHHOCTH UX pac-
yeTa. @a3zoBas aBTONOCTPOIKA YaCTOTHI
(DAITY). UHTErpanbpHble CXEMBbI aBTOTe-
HEpaTopoB. ABTOT€HEPATOPHI C PE30HATO-
pamMu ¥ TUHUSIMH 33/ICPKKU Ha TIOBEPX-
HOCTH aKyCTHYeCKHX BoyiHax./[uamna-
30HHO-KBapleBasi CTaOMIN3aIHsl YacTo-
Tbl. OCHOBHBIE XapaKTEPUCTUKU CUHTE3a-
TOPOB 4acTOT. MeTO/bI CHHTE3a CETKH
JTUCKPETHBIX YacToT. CHHTE3aTOphI ya-
ctoT ¢ GAITY. [Tpsamoit uudpoBoii cuH-
Te3 yacToT. Bo30ymurenu paguonepenar-
yuKoB. OCHOBHBIE TPEOOBaHUS, IPEbSB-
nsieMble K Bo30yauTenssM. OcoOeHHOCTH
(bopMHpOBaHUS PaIOCUTHAIIOB BO30OY/IH-
tens PYCPuP

Hroro

[IK-15,
[1K-9

5 Mopaynsiust

Knaccugukarus BU10B MOTYISALUHY,
OCHOBHBIE XapaKTe-pUCTUKH PaJHOCUTHA-
10B. POpMUPOBAHUE PATUOCUTHAIIOB C
aM-IIIUTYAHON Moaynsiueil. Cratuye-
CKHE€ MOIYJISLIMOHHBIEC XapaKTe-pPUCTUKH.
OCHOBHBIE SHEPTETUYECKHUE MIOKA3ATEIH
KACKaJI0B IPU aMIUINTYIHON MOIYJISALIUN.
CxeMbl aMIUIUTYIHON MOAYJISALUU. YCu-
JIEHUE MOAYJIUPOBAaHHBIX CUTHAJIOB. J[1-
HaMUYECKUE MOJYJIS-IIUOHHBIE XapaKTe-
PUCTHKH, UCKAKEHUS TPU aMIUIUTYIHON

IIK-15,
IK-9
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MOJY-JISIIUHN U UX KOppeKuus. MeToabl
(hopMUpPOBaHUS CUTHAJIOB C OJTHOM OOKO-
Bo# mo-ntocoit yactot (OBIT). OcHoBHBIE
3JIEMEHTBI YCTPOUCTB (POPMUPO-BAHUS
curHanioB ¢ OBII. MHTerpanbHbie cXeMbl
0aJaHCHBIX MOAY-TATOPOB. OCOOEHHOCTH
ycusienus curnanoB ¢ OBII. Metogpl
(hopMUPOBaHUS CUTHAJIOB C YACTOTHOU U
(hazo-Boii MOIYJISIMEH, CXEMBI U UX CPaB-
HUTEJIbHBIE XapaKTepUCTHKU. KBaapaTyp-
Hasi MOIYJIALMS. AMIUTUTYIHO-(ha30Bas
Mauunyssius. [{udpossie MeTobI MOTY-
nsauuu B PIIoY cucrem paagno-cBsisu u pa-
muonoctyna: QAM-N, COFDM, GMSK
u Jap.

HUroro

6 Duepreruyeckast 3p(HEeKTUBHOCTh
ycunureneid MomHoct PIInY

Crnenuduka paboThl ycuiauTened MOIIHO-
ctu npu OFDM-curnanax. Ilytu noBsr-
HIEHUs YHEpreTuYeckoi 3(h(HheKTUBHOCTH
YCWJINTENEeH MOIIIHOCTH MHOTOYAaCTOTHBIX
curtHasoB tuna OFDM. Cucrtemsl aBTOpe-
ryaupoBaHust MOIHOCTH B PIIaY mo-
OUIIBHOM CBSI3M U PAJMOAOCTyIa CTaH-
naptoB Wi-Fi, WIMAX.

Hroro

[IK-15,

[1K-9

7 PazBuTHE COBPEMEHHBIX
texgoyoruii PYCPuP

Crietnguka paboThl yCUIUTENEH MOIITHO-
cti npu OFDM-curnanax. I1ytu noBbI-
IIeHUsI SHEepreTuIeckoil appexTuBHOCTH
YCWINTENEH MOIIIHOCTH MHOTO4aCTOTHBIX
curnanoB tuna OFDM. Cuctemsl aBTOpe-
ryaupoBaHus MoiHoCcTH B PIInY mo-
ounpHOM cBsi3u. KomruiekcHas MUKpOMU-
Huaropuzanus PIIoY B coorBeTrcTBUM €
nanpHemmum pazputuem PYCPuP

HUroro

2

IIK-15,

IK-9

Hroro 3a cemectp

24

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)

H 00ecrneunBaeMbIMHU (l'[OC.TIeZ[leI[lI/IMI/I) AUCHHUIIVIMHAMHU

Pazmensl AUCTIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMME (TIPEABIAYIIUMA) H

obecrneunBaeMbIMH (ITOCIEIYIOIMMHI) TUCIUTUTHHAMH TIPEICTaBICHBI B Tabumie 5.3.

Tabmura 5.3 - Paznensl AUCIUIUIHMHBI 1 MEXIUCITUIUTMHAPHBIE CBI3H

HaumeHoBaHue QUCHMILIHH

Ne pasnennoB JaHHOM JUCHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3y4eHHEe 00eCTICUMBAONIUX U 00€CTIeYNBACMbIX JUCIIUILTUH

1 2 3 4 5

6

7

[IpenmecTByronme qUCUUILIMHBI

1 nkeHepHas U KOMIbIOTEpHAs
rpaduka

2 Pacuer 371€MEHTOB U YCTPONCTB
paguocBs3u
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3 Teopusi PIAEKTPUUECKUX TIETICH + + +

4 ®dusnueckre 0CHOBBI MIEKTPOHU-
K1

+ + +

5 DnexkTpoHuKa + + + + +

HOCJ'ICIIYIOIJ_II/IC JAUCHUIIINHBI

1 ABTOMaTH3MPOBAHHOE NMPOEKTUPO-
BaHHUE DJIIEMEHTOB TEJIEKOMMYHHUKA- +
LIMOHHBIX CUCTEM

2 O61mas Teopusi CBSI3U +

3 DnekTponuTaHue YCTPONCTB U CH-

o +
CTEM TCJICKOMMYHUKAIIUH

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH JMCIHUILIMHbI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN
MpeJcTaBIeHo B Tabmmie 5.4
Tabmuua 5.4 — CooTBeTCTBHE KOMIIETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUU TUCIUILIH -
HBI

Bunwl 3ansatui

@DopMbl KOHTPOJIS

Kommerenmmn
Jlexknun

+ | IlpakTuueckue 3aHATUS
+ | JlabopatopHbie pabOThI
+ | CamocrosTrenbHas padora

ITK-9 + KonTponsnas pabora, Jlo-
MalHee 3aganue, OTyeT 1mo
MHAUBUAYAIBHOMY 3a]1a-
HHI0, JK3aMeH, KoHcIekT
CaMOIIOATOTOBKH, 3aluTa
oruera, [IpoBepka
KOHTPOJIBHBIX padoT, Cobe-
cenosanue, Otuer 1o j1abo-
paTtopHoii pabote, Ompoc Ha
3aHATHUAX, 3a4eT, BeicTymie-
HUe (DOKJIaM) Ha 3aHATHH,
Pacuernas pabora, Tecr, Pe-
depart, Iuddepennmponan-
HBIN 3a4eT
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IIK-15 + +

KonTpoasnas pabora, Jlo-
MalHee 3aganne, OT4yeT 1mo
WHIUBHIyAIbHOMY 3aJ1a-
HMIO, DK3aMeH, KoHcrekT
CaMOIIOATOTOBKH, 3aIllUTa
oruera, IIpoBepka
KOHTPOJIBHBIX padoT, Cobe-
cenosanue, OT4eT 10 J1abo-
paTtopHoii padote, Onpoc Ha
3aHATHUSX, 3a4eT, BoicTyrie-
HUe (IOKIJIaM) Ha 3aHATHH,
Pacuernas pabora, Tecr, Pe-

depar, {uddepennuponan-

HBIN 3a4eT

6. UnTepakTBHBIE MeTOABI M GOPMBI OPraHU3aNMU 00ydeHUs

He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnure 7.1.
Tabmuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX padoT

A v s
= 2 =
Q = g
Q O
<! )
HasBanus pa3nenon HaumenoBanue nabopaTopHbIx padboT zF &5
o S E
X g =
2 o 2
= S
5 cemecTp
2 I'enepatopsl ¢ BHEIIHUM I'eHepaTopsl C BHEIIHUM BO30YyX/I€eHUEM 4 [IK-15,
B0o30yxieHuem (I'BB). (I'BB) B pexxumMe ¢ 0TCEUYKOM KOIIIEKTOp- [1K-9
Horo TokaHarpy3ouHble XapaKTepUCTUKU
I'BB
Hroro 4
3 [lenu MeXKacKagHOU CBSA3U U Hactpoeunsie xapakrepuctrku ' BB 4 [IK-15,
BBIXO/IHBIE KOJIEOATEeTbHbBIE CUCTEMBI Hroro 4 [1K-9
4 Asroreneparopsl. CHHTE3aTOpBI HccenenoBanne TpEXTOYEUHBIX CXEM aBTO- 6 [IK-15,
gacTtoT. Bo3oymurenu PYCPuP. reHeparopoBlccnenoBanme cxem KBapiie- I1K-9
BBIX aBTOT€HEPATOPOB
Hroro
5 Monynsauus HccenenoBanne cxem MOIyJISITOPOB [K-15,
Utoro IIK-9
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
Tabmuua 8. 1 — HameHoBaHUe MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 =
s | 33
HanmeHoBaHME PAKTUUECKUX 3aHATUN g > O
Ha3zBanus paznenon - g 5
(cemunHapoB) 2 g 2
= g =
& o 2
= S
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5 cemecTp
1 OcHOBHBIE TEXHUYECKHE Br16op u 06ocHOBaHHE (PYHKITMOHATLHOM 2 [IK-15,
nokaszaTenu u QyHKIHOHAJIbHbIE CXeMbI nepenaTynka. BeiOop akTHBHBIX [1K-9
CXEMBI paInONEPEAAtOIINX YCTPOUCTB | 3JIEMEHTOB
(PLnY). Hroro
2 I'eHepaToOpsbl C BHEIIHUM DHepreTuuecKkuil pacuér KackaJoB ycH- [IK-15,
B030yxeHuem (I'BB). JIEHUS MOUTHOCTH. [1IK-9
Uroro 2
3 Ilenu MeXKacKaHOM CBS3U U Pacuér ueneii cornacoanus 4 [IK-15,
BBIXOJHBIE KOJIEOATeIbHbBIE CUCTEMBI Wroro 4 T1K-9
4 Artoreneparopsl. CUHTE3aTOpBI Bo160p 1 pacuét npuHIMIHAIBHON cXe- 2 [IK-15,
yactoT. Bo3Oynurenu PYCPuP. MBI aBTOI€HEPATOpa I1K-9
Uroro
5 Monynsauus Pacuér xackana ¢ aMIUIMTYAHON MOZYJIS- 4 [IK-15,
uueil. Pacyér cratu-yeckord MOy ISIIUOH- T1K-9
HOW XapaKTepUCTUKU. Pacy€T 351eMEHTOB
CXeMbI HU(POBOrO MOIYIATOPA.
Hroro 4
6 Duepreruyeckas 3¢ ¢pexTuBHOCTL | Be16op u o60cHOBaHue criocoba (op- [IK-15,
ycunurenend MoutHoct PIInyY MHUpPOBaHUs pabouuX 4acToOT U Tpedye- [1K-9
MBIX BHJIOB pabOThI epeaaTynka
Uroro
7 PazBuTHie COBPEMEHHBIX Pacuér ckopocTu nepenaum JaHHBIX IIpU [IK-15,
texgosoruii PYCPuP Pa3IMYHBIX METOAAX MOIYJISALIMHU U TIOME- T1K-9
XOYCTOWYMBOTO KOJUPOBAHUS
Hroro 2
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOM paboThL, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPE/ICTABIICHBI B

tabmune 9.1.
Tabmuia 9.1 - Buasl caMocTosTeIbHON paboThl, TPYI0EMKOCTb U (pOPMUpPYEMbIE KOMIIETEHLIUU
3 z 5
2 = g
) O =
Bunsl caMocTosTeIbHON & > O
Ha3zpanus pa3zaenos 57 = @DopMBI KOHTPOJIS
paboThI g s 2
=3 =
al o g
= S
5 cemecTp
1 OcHoBHBIe TexHHYeckue | [IpopaboTka JeKIMOHHOTO 2 |IIK-15, JlomaiHee 3a1aHue,
[IOKa3aTeau u Marepuasa I1IK-9 Omnpoc Ha 3aHATHAX
(YHKIMOHATBHBIE CXEMBI Hroro 2
paguonepeaaonmx
ycrpoiicts (PIInY).
2 T'enepatopsl ¢ BHemHUM | OpopmIIeHHE OTYETOB 10 6 |IIK-15, Brictymuienne (moxnam) Ha
B030yxeHuem (I'BB). nabopaTopHBIM paboTam I1K-9 3aHATHH, JlomalHee 3a1a-
BrinonHenue nHAMBUIY- 10 Hue, OT4er 1o nadoparop-
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AJIbHBIX SaI[aHI/Iﬁ

HOM paboTe, [IpoBepka
KOHTPOJIbHBIX padoT, Co-

Hroro 16
6ecenoBanue, Tect
3 Llenu MexXKacKagHOM [IpopaboTka JIEKIIMOHHOTO 2 |IIK-15, Ompoc Ha 3ausTusax, OT-
CBSI3U U BBIXOJIHBIC Marepuala I1K-9 4eT 1o JabopaTopHOi pa-
Kosie0aTeIbHbIE CHCTEMBI O(OPMIEHHE OTIETOR 11O 4 I6)OT€, PacréeTgas{ pabora,
nabopatopHbeIM paboTam edrepar, Cobecenopanme,
DK3aMeH
Hroro
4 ABTOr€HEpATOpHI. [TonroToBka K npakTuye- [IK-15, | [omamnee 3aganue, 3a-
CuHTE3aTOpBI 4aCTOT. CKHUM 3aHSATUSIM, CEMHHA- I1K-9 uuTa otyeta, KoHcnekr
Bozoymurenu PYCPuP. pam CaMOTIO/ITOTOBKH,
[TpopaboTka JIEKITMOHHOTO 2 KontponeHad pabora, Ot-
9eT 110 WHIUBU BHOM
Marepuaia CT 10 MHAHBHIYaIbHOMY
3aganuto, OTuer mno nabo-
OdopmiieHne 0T4ETOB 110 2 patopHoii paGore, Tect
nabopaTOpHBIM paboTam
Hroro
5 Mopaynsiust [ToaroroBka kK mpakTuue- 4 TIK-15, HomamHaee 3aganue, 3a-
CKHUM 3aHATHUSIM, CEMUHA- [1K-9 muTa otyeta, KoHTpoJib-
pam Has pabota, Onpoc Ha 3a-
HATUSX, OTYeT 1T -
[IpopaboTka JIEKIIMOHHOTO 1 % 0 5 © I(’) nabopa
MaTepuaa TopHOM pabote, PacueTHas
pabota, Pedepart, Tecr,
OdopmiteHre 0TIETOB TIO 4 JK3aMeH
nabopatopHbeIM paboTam
Htoro 9
6 DHepreTuyeckas IToaroroBka K nmpaxkTuye- 2 |IIK-15, Brictynienue (noknan) Ha
3¢ peKTUBHOCTH CKHUM 3aHSATUSIM, CEMHHA- I1K-9 3aHsATUH, JloMalHee 3a1a-
YCUJIUTEJIEH MOIHOCTH | paM Hue, 3aueT, 3amura oTye-
PHny [ToaroroBka k mpakTuye- 10 I)a’ KontponHas pabora,
CKHM 3aHSTUSAM, CEMHHA- THOT TI0 MHIMBHUyajlb-
pam HOMY 3a7aHuio, [IpoBepka
KOHTPOJIbHBIX pador, Pe-
[TpopaboTka JIEKITMOHHOTO 3 depar
MaTepuana
Hroro 15
7 Pa3Butue coBpeMeHHbIX |[loaroroBka k rnpakTuye- 2 TIK-15, JlomamrHee 3aganue, 3ayer,
texnonoruii PYCPuP CKHM 3aHSITHSIM, CEMHHA- T1IK-9 3amuTa oT4eTa,
pam KontponpHnas pabora, Ot-
[ToaroroBka k mpakTuye- 27 Her 1o HHI}LHBHﬂyaHBHOBgy
CKHMM 3aHATHUAM, CEMUHA- 3a/IaHHIO, TactcTHas pabo-
ta, CobecemoBanue, TecT
pam
[TpopaboTka JIEKITMOHHOTO 1
MaTepuaita
Hroro 30
Hroro 3a cemectp 84
IloaroroBka u caaya dK3a- 36 OK3aMeH

MECHa
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Hrtoro 120

9.1. TeMbl MHAUBUAYAJIbHBIX 3aJAHUI
1. Pacu€r ycunuresns MOUTHOCTH B PEKHUME C OTCEUKOM KOJJIEKTOPHOTO TOKa
2. CocraBieHne NPUHIUNHAATBHON CXEMBbI
3. Odopmienue oTuéra

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PYII

11. PeiiTuHroBas cucremMa JJisi OHEHKH yCIIeBAeMOCTH CTYJICHTOB

11.1. banabHbIe OLIEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHBIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEATENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
BricTynenue (noknan) Ha 10 10 20
3aHATUU
OTt4er no HHANBUAYANb- 10 10
HOMY 33IaHUIO0
OtyeT no nabopaTopHOM 10 10 20
pabore
Pacuernas pabora 10 10
Tect 10 10
Hroro makcumym 3a nepu- 20 10 40 70
on
OK3aMeH 30
Hapacraromum utorom 20 30 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11. 2 — [TepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJbHBIE TOYKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5

Ot 70% 10 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT

oW |

< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT

11.3. IlepecyeT cymMMbI 0QJIJI0B B TPAAUIITMOHHYIO M MEAKTYHAPOIHYIO OLEHKY
[lepecyer cymmbl OaIOB B TPAIUIMOHHYIO M MEXIYHAPOAHYIO OICHKY NpEJCTaBlIeH B TaOJHIIe
11.3.
Ta6muma 11. 3 — IlepecueT cyMMBI 6aJUIOB B TPAAUIHMOHHYIO U MEXKIYHAPOIHYIO OIIEHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)
3 (yIOBIETBOPHUTENHHO) (3a4TEHO) 60 - 64 E (ocpexcreero)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayoB F (Hey1oBIETBOPUTEIBHO)
3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 MH(OPMALMOHHOE O0ecreYeHre TUCHMIITIMHbI

12.1. OcHoBHas JUTEpaTypa
1. 1. Pagmonepenaronye ycrpoiictBa: YueObnuk s By3oB / [Tox pen. B.B. lllaxrunpasHa. — 3-¢
u31., mepepad. u mon. — M.: Paguo u cBs3b, 2003. — 560 c. (Hanuuue B Oubaroreke TYCVYP - 136 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. Hertsaps I'A. YcrpoiicTBa reHepupoBaHus U (pOpMUpOBaHHs cUrHayioB: YueOHuk. — HI'TY,
2005, gacts 1, 480 c. (Hanmmuue B 6ubmoteke TYCYP - 31 3k3.)
2. Jertaps I'A. YcrpoiictBa reHepupoBaHus U (GOPMHPOBAaHUS CUTHANOB: YueOHUK. — HI'TY,
2005, gacts 2, 548 c. (Hanmuue B oubmoteke TYCYP - 31 3k3.)

12.3 YueOHO-MeTOANYECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE y4eOHO-MeTOAUYeCKH e MOCO0Uus

1. Wmeun A.T'., bopayc A.J., Kazaunues I' Jl., [TopoxoBanuenko A.M. YcrpoiictBa opmupoBa-
HUS CUTHAJIOB: YueOHoe Meromuueckoe mocodue. — Tomck: kadempa TY, TYCVYP, 2012. — 142 c. (no
CaMOCTOSITEJIbHOU pabore — pazenbl 1 — 5). [DneKTpOHHBIM pecypcl]. -
http://tu.tusur.ru/upload/posobia/b9.doc

2. A.JI. Bopxyc. PykoBOJACTBO Ui BBINONHEHHS J1abOpPaTOpHBIX pabor mo kypey «YCTPOM-
CTBA ®OPMHUPOBAHUA U 'EHEPUPOBAHUA CUT'HAJIOB». — Tomck: xadenpa TY, TYCVYP,
2012. — 46 c. [DnexTpoHHBIH pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. 3 A bopayc, I'JI. Kazanues, A.I'. Unbun. MeTomudeckoe mocooue mo mpakTHIeCKAM 3aHs -
TUSIM U TIPOBEPOYHBIC TECTHI O JUCIUIUINHE «YCTPOHUCTBA TEHEPUPOBAHUS U (POPMUPOBAHUS CUTHAIIOBY.
— Tomck: xadempa TV, TYCYP, 2012. - 44 c¢. [DOnexktpoHHBId  pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOqMUECKHe MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCia MUHBAJIUAOB NPEJOCTaBIAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUEHHBIM HIPUPTOM.

JLst i1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

J1s1 1M1 ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. 0000

13. MaTepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUNINHbI
13.1. O0mue TpeOOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MaTrepuabHO-TEXHMYECKOe o0ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
I[J'ISI HpOBCI[GHI/Iﬂ SaHSITI/Iﬁ JICKIIMOHHOI'O THUIIA, l"pyrIHOBLIX n I/IHILI/IBI/I[[yaJ'II)HI)IX KOHCYHBTaHHfI, TC-
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KYILEr0 KOHTPOJISL U MMPOMEXKYTOUHOM aTTECTAllMU UCIOIb3yeTCsl yueOHasl ayIuTopus, C KOJIMYECTBOM II0O-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
HarsiJHbIC HOCOGI/I}I B BUJC HPGSGHTaI_[I/Iﬁ 110 JICKIITMOHHBIM pa3):[eJ1aM JUCIHUIIIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
st mpoBeieHns TPaKTUYECKUX (CEMHUHAPCKUX) 3aHATHI UCIIONIb3YeTCsl ydeOHast ayquToOpHs, pac-
nonioxkeHHast mo aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnauna ynuna, 1. 47, 2 stax, aya. 215.
CocraB o0opynoBanus: YuyeOHas medenb; Jlocka MarHUTHO-MapKepHas - 1 1T.;

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX padoT
st mpoBeieHrsT Ta0OPATOPHBIX 3aHATHH UCTOJIB3yeTCs Y4eOHO-HCCIIeNOBATEIbCKAS BBIYMCIIH-
TeJbHas JJabopaTopusi, pacrooxkeHHas 1o aapecy 634034, Tomckas obmacts, . Tomck, Bepmauna yimm-
ua, 1. 47, 2 atax, aya. 212. CocraB obopynoBanus: Y4uebHass MeOellb, MaKEThI, OCHUILIOTPaQbI

13.1.4. MaTepuaJbHO-TEXHUYECKOE O0ecnedeHue I CaMOCTOATEIbHOH padoThl
st caMocTosITeNbHON pabOThI UCTIONIb3yeTCs yueOHasi ayauTopus (KOMITBIOTEPHBIN Kilacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 1 stax, aya. 126. CoctaB 000opynoBaHuUs:
yueOHast Mmebenb; komnbioTepsl kiacca He Hike [IDBM INTEL Celeron D336 2.81T. - 4 mt.; KOMITbIO -
tepsl noakmoueHbl Kk ceth UHTEPHET u obecreunBarOT AOCTYN B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIIIHHBI VIS JIMI ¢ OTPAHHYECHHBIMU
BO3MO’KHOCTSIMH 3/10POBbSI

OcBoenne nucturuinHbl uiamMu ¢ OB3 ocylecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB OO0yUeHUs
00II1ero U CIenuaIbHOr0 Ha3HAYEeHUS.

[Tpu oOy4eHNH CTYAECHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPETyCMOTPEHO MCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPENICTB IpHEMa/TIepeaadn
yaeOHOM MHpOpMAIMK B TOCTYIMHBIX (popMax JUIsi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTE-
MBI 00Y4eHHsI JUTsl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOM 0OydaroTCsl CTYACHTHI C HAPYIICHHEM CIyxa, 000pyI0oBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0O0ydeHUH CTYAEHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMU TTPEAYCMOTPEHO UCIIOIBF30BAHUE B JIEKITH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTpA YAAJE€HHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIX BUIEOYBEIUYUTENEH 7151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJIb3YIOTCS
aNTbTEpPHATUBHBIE YCTPONCTBA BBOJAA WH(GOPMAIMU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHON mHbOpMAIMK B JTOCTYMHBIX (OpMax IS CTYACHTOB C HApYIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHTHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEeH AU
(DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWsA, UCIIOJIb3YCMbBIC JIS1 OLICHKU C(I)Op-
MHUPOBAHHOCTH U OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
POMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE IPUBE/ICH B MPUIIOKEHUN K pabodeil mporpaMme.

14.2 Tpe6oBaHusi K GoOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBA
I[JISI CTYI[GHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTPGHBI JOIIOJIHUTCIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YCHb KOTOPBIX yKa3aH B TaOJIHIIC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC CpeacrBa OuCHUBaAHMSA TJId CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIAA U OUCHKH

Kareropuu ctyneHnTos
CpeicTB pe3ynbTaToB 00y4eHUs

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

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecezioBaHme 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAAaMU, UCXOAS U3 COCTOSHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3 MeToauueckune peKoOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM JUIAA JIMI ¢ OFPAHMYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 nmpenycMatpuBaeTcs TOCTyIHAs GopMa IpeoCTaBIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

CryaeHTaM C MHBAJTUJAHOCTHIO YBEIIMYMBAETCS BPEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHI. J[JIsl TAKMX CTYAEHTOB MPEIyCMaTPUBACTCs JOCTYIHAs (popMa MpeaoCTaBICHUSI OTBETOB Ha 3a-
JaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3y/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCHMILIUHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMaIuu B GopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSTHUS
nHpopmaIuu:

JIst d1l ¢ HApYLIeHUSIMH 3PEeHus:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYSHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HEoOXOmMMOCTH /17151 00YJAIOIIUXCS ¢ MHBATUAHOCTBIO MPOIEIypa OIICHUBAHUS PE3yJIbTaTOB
00y4YeHUS] MOXKET MTPOBOAUTHCS B HECKOIBKO ATAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

[1IK-9 YMEHUEM IIPOBOJUTH PACUETHI 110 IPOEKTY ce- | JlomKeH 3HaTh * METO/IbI IPOEKTUPOBAHUS
TEH, COOPYKEHUI U CPeCTB MHPOKOMMYHUKA- |ceTeld 1 PYCPuP B cOOTBETCTBHUM ¢ TEXHU-
LU B COOTBETCTBUH C TEXHUYECKUM 33JJaHUEM |UYECKHUM 3a/IaHueM, IpaBuiia opopmieHUs
C UCIOJIb30BAHUEM KaK CTaHJIaPTHBIX METOJIOB, |IMPOEKTHON M TEXHUYECKOH JTOKYMEHTALUU
MIPUEMOB U CPEJICTB aBTOMATHU3AIMU IPOCKTH- | Tipu npoektupoBanuu PYCPuP (ITK-9 T1K-
pOBaHUs, TaK U CAMOCTOSITEILHO CO3/IaBaeMbIX | 15), * OCHOBHbBIE IPUHIUIIBI T€HEPUPOBA-
OPUTMHAJIBHBIX IPOrpaMM HUsl, GOPMUPOBAHUS U YCUIICHUS MOIIIHO-

TH PAANOCUTHAIIOB IIPU COBPEMEHHBIX
[IK-15 yMEHHEM pa3pabaTeiBaTh 1 0OPMIISIT Pa3iIny- CTH PaHOCHTHATIOB IIPH COBPEME

HYIO IPOEKTHYIO U TEXHUYECKYIO JOKYMEHTa-
1120 00)

U(GPOBBIX METOAX MOTYJISILIH, UCIIOJb-
3YEMBIX B CUCTEMAaX PaJUOCBSI3U U PAJHO-
JIOCTyIa, METOJIbl pacuéTa OCHOBHBIX Kac-
KaJIOB paJiMoIepeAaTyuKOB C UCIIOIb30Ba-
HUEM KaK CTaHJapTHBIX METOJIOB, IPUEMOB
U CPEJICTB aBTOMATHU3aIlUU ITPOCKTUPOBA-
HUSl, TAK U CAMOCTOSATEIBHO CO3/1aBaEMBbIX
opuruHaibHbix (I1K-9); ;

JlomkeH yMeThb ® IPOBOJIUTH PACUEThI
ocHOBHBIX KackanoB PYCPuP B cooTet-
CTBUU C TEXHUYECKUM 33JJaHUEM C HUCIIOJIb-
30BaHHMEM KaK CTaHJAPTHBIX METOJIOB, MPHU-
€MOB U CPEJICTB aBTOMATU3alIUU TPOEKTHU-
pOBaHUs, TaK U CAMOCTOSITEJILHO CO3/1aBae-
MbIX opuruHaibHBIX ([TK-9); « pa3zpabatsi-
BaTh ¥ 0OOPMIISITH PA3IMYHYIO TIPOSKTHYIO
U TEXHUYECKYIO TOKYMEHTAIUIO MTPU
npoekrupoBanuu PYCPuP (I1IK-15); ;
JlomkeH BiasieTh * HaBbIKaMU IIPOEKTUPO-
BaHUSI OTACJIbHBIX KACKaJI0B pajuoIiepe-
JATYUKOB U OPOPMIICHUS CTPYKTYPHBIX,
(YHKIIMOHATBHBIX U MIPUHIIMITHATEHBIX
CXeM pajJroliepeiatoleii anmnaparypsl
(TTK-9, TIK-15).;

OO01re XapakTepUCTHKHU MOKa3aTeled U KpUTEpHeB

NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBaHUs KOMHGTCHHI/II\/JI Ha BCEX 3Tamax

Tlokazarenu u
KpUTEpUHU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
LIEHCTBYET JEHUCTBHUSA pa-
60TbI
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Xoporto (6a30BbIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIITHE MOHS-
THSI B TIpeJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHus
OTIpeIeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellle-
HUU Npo0IeM

VYIOBIETBOPUTEITB-
HO (TIOPOTOBBIA
YPOBECHB)

O06mnamaer 0a30BBIMH 00-
MU 3HAHUSIMA

OO0azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEMbIMU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PabGoTraer mpu mpsmMom Ha-
OJIIOACHUN

2 Peanu3zanus koMneTeHIuii

2.1 Komnerennus INK-9
I1K-9: ymeHneM NpoBOAUTH PacUeThl IO MPOCKTY CETEH, COOPYKEHUN U CPeCTB NH(HOKOMMYHH -
KallMii B COOTBETCTBUU C TEXHHUUYECKUM 3aJIaHMEM C UCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METO/OB, IIpHE-
MOB U CpPEACTB aBTOMAaTHU3allMMU MPOEKTUPOBAHUS, TAK U CAMOCTOSATEIBHO CO3[]aBa€MbIX OPUTHMHAIBHBIX
porpamm.
Jns popmupoBaHus KOMIETEHIUH HEOOXOIUMO OCYIIECTBUTH P ATANOB. DTarbl (GOPMUPOBAHUS
KOMIIETCHIIUH, MPUMEHSEMbIE JJII 3TOTO BHUJIbI 3aHATUNA M MCIOJB3YEMbIE CPEACTBA OLIEHUBAHMS TPE]-

CTaBJIEHBI B TAOIHIIE 3.
OpPMUPOBAHUSI KOMIIETSHIIMH U UCIOJIb3YEMbI€ CPEICTBA OLICHUBAHUS

Tabmuna 3 — Drarnsl

Cocras

3HaTh

YMeTb

Baanern

CopepxaHnue 3Ta-
OB

Mertobl NPOEKTUPOBAHUS
cereri u PYCPUP B coot-
BETCTBHUHU C TEXHUYCCKUM
3aJaHUEM; METO/IbI pac-
4€Ta OCHOBHBIX KacCKaJg0B
paauonepenaTIuKoB C UC-
MOJIb30BaHUEM KaK CTaH-
JTAPTHBIX PUEMOB U
CPEACTB aBTOMAaTU3aluU
MIPOEKTUPOBAHMS, TaK U
CaMOCTOSTEILHO CO3daBa-
€MbIX OpUTHMHAIBHBIX

[IpoBomuTE pacueTsl O
IIPOEKTY CETEH U OCHOB-
HbIX KackanoB PYCPUP B
COOTBETCTBUM C TEXHHYE-
CKMM 33JaHUEM C UCIIOJIb-
30BaHUEM KaK CTaHAAPT-
HBIX METO/IOB, IPUEMOB U
CPEICTB aBTOMATU3aLUN
IIPOEKTUPOBAHUSA, TaK U
CaMOCTOSITENIHO CO3/JaBa-
€MBbIX OPUTHHAIbHBIX

Bnaneer: » Merogamu pe-
IIeHUS 3a/1a4 aHAJIHM3a U
pacyeTa XapakTEepPUCTHK
AIIEKTPUUECKUX LIETIeH,
METO/IaMU MPOEKTUPOBa-
HUS CETeH U OTJENIbHBIX
KacKaJl0B paJuorepenaT-
YHKOB

Bunrwl 3ansatuit

* IIpakTnueckue 3ans-
TUS;

* JlaGoparopusie pabo-
THBI,

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

* IIpakTuueckue 3aHs-
THUS;

* Jlaboparopusie pabo-
THI,

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

 JlaGoparopHsie pabo-
THI;

* CamocrosTrenbHas pa-
ooTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* KoutponpHas pabora;
* JlomaliHee 3aJaHue;
* Oryer o naboparop-
HO¥ paborTe;

* OTuer no UHIAUBUTY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHUSX;
e 3auer;

* BricTyruieHue
(oxman) Ha 3aHATHH;

» KonrponbHas pabora;
» JlomarnHee 3aj1aHuE;
* Ortuer no naboparop-
HO¥ paborTe;

e OTueT N0 UHJIUBUITY-
aIIbHOMY 33JIaHUIO;

* Ormnpoc Ha 3aHATHSIX;
* 3ayer;

* BricTymienue
(moxman) Ha 3aHATHH,

* JlomaliHee 3aIaHUE;
* Oruer o nmaboparop-
HOM pabore;

* OtueT N0 UHJUBUIY-
ATBbHOMY 3aJIaHUIO;

e 3aver;

* BricTynuienue
(mokian) Ha 3aHATUU;

* Pacuernas pabora;

* Pedepar;

CornacoeaHa Ha noptane Ne 17107

18




* PacuerHnas pabora;

* KoHCIEKT caMOIoAro-
TOBKH,

e TecrT;

* Pedepar;

* JlupdepeHurpoBan-
HBIN 3aYeT;

e CobecenoBaHue;

e DK3aMeH;

* Pacuernas pabora;

* Koncnekr camomnoaro-
TOBKH,

* Tecr;

* Pedepar;

» JludpdepenuupoBan-
HBIM 3a4€eT;

* CobecemoBanue;

* DK3aMeEH;

* JTuddepennmponan-
HBIN 3a4ET;
e DK3aMeH;

@opMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEICHA B Ta-

omune 4.
Tabmuia 4 — Iloka3arenu U KpUTEPHH OIICHUBAHMS KOMITIETCHITMU HA dTanax

Cocras 3HaTh Ymers Bnaners
OTIn4yHO * 3HaeT: METOJBI IPOEK- | * YMeeT: MPOBOJUTH ¢ Braneer HaBbIKAMU

(BBICOKHI YPOBEHB)

THpOBaHUsA ceTed u PY-
CPUP B cooTBETCTBUH C
TECXHUYCCKHUM 3aTaHHCM;
OCHOBHbBIE MPUHIINIIBI Te-
HepUpoOBaHHsA, (HOPMHPO-
BaHUSI U YCUJICHUS MOIII-
HOCTH paJIMOCUTHAJIOB
MIPU COBPEMEHHBIX ITU(-
POBBIX METOAAX MOYJISI-
LIMH, UCTIOJIb3yeMBIX PY-
CPUP, meToap! pacuéra
OCHOBHBIX KacKajloB pa-
JINOTIEPETIaTIYMKOB C UC-
MMOJIb30BAaHUEM KaK CTaH-
JTAPTHBIX METOJIOB, ITPUE-
MOB U CPEJICTB aBTOMaTH-
3alMU MPOEKTUPOBAHUS,
TaK U CaMOCTOSATEIBHO
CO3/1aBa€MbIX OPUTH-
HaJIbHBIX ;

pacyeTbl OCHOBHBIX Kac-
kagos PYCPUP B coot-
BETCTBUHU C TEXHUYECKUM
3aJaHHEM C MCIIOIL30Ba-
HUEM KaK CTaHJapTHBIX
METOJIOB, IPUEMOB U
CpENICTB aBTOMAaTH3AIUN
MPOEKTUPOBAHUS, TaK U
CaMOCTOSATCILHO CO3/a-
BaEMBbIX OPUTHUHAJIBHBIX

MPOEKTHUPOBAHUS CETEN U
OTJIEIbHBIX KACKa/I0B pa-
JIAOTIEPEATYNKOB ;

Xoporto (6a30BbIH

* 3HaeT METOJIbl pacyéTa

* Vmeer peuiatb 3a1a4n

® Bnaz[eeT HaBbIKaMH

YPOBEHb) XapaKTEPUCTHK AIEKTPU- | pacyeTa XapaKTepUCTUK | MPOEKTUPOBAHMS IICK-
YECKUX LEIMEH, IOHUMAET | AIEKTPUUYECKUX LEIEH, TPUYECKHUX LIETIEH;
OCHOBHbBIE IPUHIIMIIBI COCTaBJISATh IPUHIUIIN-
PYCPUP ; QJIbHBIC U CTPYKTYPHBIE
cxemel PYCPUP ;
VYnosnerBoputensbH | ¢ [laer onpeneneHus * Ymeer paboTaTh CO * Brnaneer TepMUHOJIO-
0 (IIOpOroBeI’ OCHOBHBIX IOHSATHN B 00- | CIPaBOYHOM JIUTEPATY- rueit B oonactu PYCPuP;
YPOBEHD) nactu PYCPUP ; poii ;

Taluro.

2.2 Komnerennus I1K-15
I1K-15: ymennem pazpabateiBaTh U 0GOPMIIATH PA3TUIHYIO IPOSKTHYIO M TEXHUYECKYIO TOKYMEH-

st popMupoBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIICCTBUTH PSJT 3TAIOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTh

Braanern
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ConepxaHue 31a-
II0B

3HaeT npasuia opopmiie-
HUS IIPOCKTHOU U TEXHU-
YECKOW JOKYMEHTALH
IIpU NpOeKTUpoBaHuu PY-
CPHP

YMmeet pa3pabaTbIBaTh 1
ohopMIIATE pa3TUUHYIO
TOKYMEHTAIHIO IPU
IIPOEKTUPOBaHUU PVY-
CPUP

Brageer HaBbIkamu
oopmiIeHus CTPYKTYp-
HBIX, QYHKIIMOHAIBHBIX U
MPUHIUITHAJIBHBIX CXEM

PYCPUP

Bunwl 3ansatui

* IIpakTnueckue 3ans-
TUS;

» JlabopartopHbie pabo-
THI,

o Jlexnuwm;

* CamocTosTenbHas pa-
ooTa;

* IIpakTuueckue 3aHs-
TUS;

 JlaGopatopHbie pabo-
THI,

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* JlaboparopHbie pabo-
THI;

* CamocTrodTenbHas pa-
oora;

Hcnosnb3yembie
CpeICTBa OLICHUBA-
HUS

* KoutponpsHas pabora;
* JlomaliHee 3aJjaHueE;
* Oryer o naboparop-
HOI1 paborTe;

* OTuer o UHIAUBUIY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHSX;
e 3auer;

* Brictymienue
(mokam) Ha 3aHIATHH;

* PacuerHnas pabora;

* Koncnekt camonosro-
TOBKU;

e TecT;

* Pedepar;

* JTuddepenuuponan-
HBIN 3a4eT;

¢ CobecenoBaHue;

» KonrponbHas pabora;
* JlomamHee 3a7aHue;
* Ortuer no naboparop-
HOI1 paboTe;

e OTueT o UHJIUBHUIY-
aIIbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHSIX;
* 3ayer;

* BslicTymienue
(1oknam) Ha 3aHIATHH;

* Pacuernas pabora;

* KoHcmekt camomnoaro-
TOBKU;

* TecT;

* Pedepar;

» Jluddepenmponan-
HBIN 3a4eT;

* CobecemoBanue;

* JlomalHee 3aaHue;
* Oruer no aboparop-
HOM1 pabore;

* OTuer no UHJIUBUITY-
aJLHOMY 3a/IaHHIO;

e 3auer;

* BricTynuienue
(mokiian) Ha 3aHATUM;

* Pacuernas paborta;

* Pedepar;

* JludpdepeHunpoBan-
HBIM 3a4ET;

e DK3aMeH;

e DK3aMeH; * DK3aMeH;
DopMyIMpOBKa MOKa3aTeJIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 6.
Tabnuma 6 — [Tokaszarenan ¥ KpUTEpUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax
CocTasn 3HaTh VYMeTh Bnanets
OTinvyHO * 3naer nmpaBmia opopMm-| * YmeeT pazpabareiBath | * CBOOOTHO BIa/EeT:

(BBICOKUI YPOBEHbD)

JIEHUs ITPOEKTHOM U TeX-
HUYECKON TOKYMEHTALUU
IIPU IPOEKTUPOBAHNH
PYCPuP ;

1 0(pOpMIIATE PA3IUYHYIO
JOKYMEHTAIUIO TIPU
IIPOEKTUPOBAHUU PY-
CPuP ;

HaBbIKaMu 0(hOpMIICHUS
CTPYKTYPHBIX, (PYHKITHO-
HaJIbHBIX U MPUHIIATIN-
anpHbIX cxeM PYCPuP ;

Xoporto (6a30BbIH

¢ 3HaeT CXEMBI OTIENb-

* VYmeer pazpabaTpiBaTh

¢ Bnageetr HaBbIKAMU

cxeM PYCPuP ;

PYCPuP ;

YPOBEHB) HBIX KaCKaJ0B paJuo- 1 0(pOpPMIIATH IPUHLUIU- | OPOPMIICHHUS TPUHIIUIIN-
TepeAAIOIINX aJIbHBIE CXEMBI OTIEIIb- anpHbIX cxeM PYCPuP;
YCTPOMCTB ; HbIX KackaaoB PYCPuP ;

VnosnerBoputensH | ¢ [laer onpenenenus * YMeer ohopMIISTH * Brnaneer TepMHUHOIO-

0 (oporoBeIi OCHOBHBIX MOHATHH B 00- | YEPTEKU ANEKTPUUECKUX | THEH B 00JaCTH IJNEKTPH-

ypOBeHB) JIACTH 3JICKTPUUCCKUX MPUHIUIINATIBHBIX CXEM YSCKUX NPUHLIUIHNAIb-

HBIX cxeM PYCPuP;
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3 TunoBble KOHTPOJIbHBIE 32/ IaHUS
Jlnst peanu3anuy BBIMIENIEPEUNCICHHBIX 3a/1a4 OOYYEHHsI MCTIONB3YIOTCS THUIIOBBIC KOHTPOJIBHBIC
3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
SATEILHOCTH, XapaKTEePU3YIONINX ATamnbl (POPMHUPOBAHUS KOMIIETCHIIMA B TPOIECCE OCBOEHUs oOpa3oBa-
TEJIbHOMN MPOrpaMMBbl, B CIEAYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONIOATOTOBKY
— 1. CoBpemMeHHbIe TpeOOBaHUSA K CTAOMJIBHOCTH 4YacTOThl aBTOreHeparopoB. 2. /luama3zoHHO-
KBapleBas crabunuzanus yactotsl 3. Lludpossie Metoasl Mmoymsinuu B PIInY 4. UnTerpanbHble cXeMbl
OalaHCHBIX MOIysATOpOB. 5. Crnenuduka padotsl ycunureneir momuoctu npu OFDM-curnanax 6. Cu-

CTeMbl aBTOperyiupoBanus MoImHOCTH B PIInY 7. OcoOeHHOCTH MOAYISATOPOB Ul TEXHOJIOTUH CBS3U
MIMO

3.2 TecToBble 3a1aHUA
— Tectsl crpynnupoBaHbl B TpH paszena: 1. ['eHepaTtopsl ¢ BHEIIHUM BO30yXaAeHUEM. 2. ABTore-
Hepartopsl 3. Moaymsauusa. Conepkanue TectoB npeacrasieHo B nocooduun: A.Jl. bopayc, I'JI. Kazanues,
A.T. Unbun. Metoauyeckoe nocodue 1mo NpakTHUECKUM 3aHATUSAM U MPOBEPOUYHbBIE TECTHI IO TUCIUILIM -
He «YcTpoiicTBa reHeprupoBaHust U popMupoBaHus curainosy. — Tomck: kadenpa TY, TYCVYP, 2012. — 44
c. Jlara cozmanms: 1.11.2012. Pesxxum noctyna: — http://tu.tusur.ru/upload/posobia/b15.doc

3.3 Temsl pedeparon
— Mertoap! npoexktupoBanus ceteit u PYCPuP CrannapTHble METOBI M CPEACTBA aBTOMATHU3ALMH
IPOEKTUPOBAHUS CeTel U paguonepenarynkos CoBpeMeHHble HU(POBbIE METOABI MOAYJISALMH, UCTIONb3Y -
emble PYCPuP IlepenaTunku cucteM CBSI3U C NOABMKHBIMU 00BbeKTaMu MHTErpaibHble CXeMbl Ui BO3-
oymuteneit PYCPuP Unaterpansabie cxemsl yeunureneid MomHoct PYCPuP

3.4 3auér

— 1. XapakrepucTuku oCHOBHBIX BU0B Monyisiuuu B PYCPuP. 2. ba3oBas Monyssiiust cMmele-
HueM. [IpunnunuanbHas cxema kackazna. Cratudeckas MOIYIALIMOHHAs XapakTepucTuka. @opma Komek-
TOPHOT'O HAIPsDKEHMS 3a MEepHoA Moayupytomiero cursana. Koaddunuent nonesnoro aeicraud. 3. Komn-
nexTopHas moxyisinus. [lpuHnunuanbHas cxema kackajga. Cratuueckas MOAYJISLIMOHHASI XapaKTePUCTH-
ka. @opmMa KOJUIEKTOPHOTO HaNpsDKEHUS 3a Mepuoj Moaynupytomero curnana. Koadduuuent nonesnoro
neiictBus. 4. OnHononocHas Moy siiyst. @uiIbTpoBbIN MeTOA. MeTos NOBTOPHOM OanaHCHON MOIYISALUN
5. OpnononocHas mopyisiuus. da3zokomneHcannoHHbI MeToA. 6. IIpsmble METOABI 4YaCTOTHOM MOAYJIA-
nuu. 7. KocBeHHble MeTO/bI 4acTOTHON Monysuuu. 8. KBagparypHas Moayssius. 9. CxeMbl 6amaHCHBIX
MoaynsATopoB. 10. OcoGeHHOCTH TeneBU3HOHHBIX mepenatyukoB. 11. Ilepenaruuku ans cucteM paauo-
CBSI3U M pauoaocTyna. TUIIOBBIE CTPYKTYPHBIE CXEMBI.

3.5 Tembl JOMAITHUX 3aJaHUIH
— Pacuér ycuurens MOIITHOCTH B PEKHUME C OTCEUKON KOJUIEKTOPHOTO TOKa
— CocTaBneHue NPUHIMITHATHHON CXEMBI
— Odopmnenue oTuéra

3.6 TeMbl HHAMBUAYAJIbHbBIX 3aJaHUI
— HWuaauBuayanpHbIC 3a7aHUS YKa3aHbI B paszene "TeMbl pacuéTHhIX padboT"

3.7 Bonpocsl Ha cobeceqoBaHue
— Bompocs! Ha cobecenoBanus BRIOHPAIOTCS MIPETOIaBaTeNIeM U3 CIIUCKaA BOMPOCOB qud. 3auéTta

3.8 Tembl KOHTPOJIBLHBIX padoT
— 1. Bribop u obocHOBaHMe (HYyHKIMOHATIHHON CXEMBI TIepeaTuuKa. 2. DHEPreTHUeCKUN pacuéT
KacKaJI0B YCHJICHHS MOIIHOCTH. 3. Pacyér neneii cornacoBaHus

3.9 TeMbI OIPOCOB HA 3AHATHAX
— OO6mme npuHIMNBI ocTpoeHus cxem [ BB. MexkackaHbie ¥ BHIXOJAHBIE 1SN COTJIACOBAHMS.
Koadduument noneznoro neicTBus kojaedaTeIbHOT0 KOHTYpa. YacTHYHOE BKIIIOYEHHE KOHTYpa B KOJJIEK-
TOPHYIO LeNb TpaH3ucTopa. @unbrpanus Belcux rapmoHuk. [upoxononocusie PITnY. Cornacyromue
HIMPOKOIOJIOCHBIE TpaHCHOPMATOPBl. MOCTOBBIE CXEMBI CIIOKEHUSI MOIIIHOCTEH.
— Knaccudukanus BUIOB MOIYJIALNU, OCHOBHBIE XapaKTe-PUCTUKU pagrocurnainoB. ®opmupo-

CornacosaHa Ha noptane Ne 17107 21



BaHUE PAJUOCUTHAJIOB C aM-IUIUTYAHOW moxpyisiuued. CTaTuueckue MOAYJISALMOHHBIE XapaKTe-pUCTHKHU.
OCHOBHBIE YHEPTETHUYECKHUE MOKA3aTeNIM KaCKaI0B MPU aMIUTUTYIHON MOIyssiiuu. CXeMbl aMILTUTYIHON
MOJYJISILIMM. YCUJIEHHE MOIYJIMPOBAaHHBIX CUTHAIOB. /[nHaAMHUeCcKre MOAY/S-IIMOHHBIE XapaKTEPUCTUKH,
UCKaXEHUS MPU aMIUTUTYIHOU MOAY-JISILUU U UX KOoppeKuus. Metoasl popMUpOBaHUSI CUTHAIOB C OAHOMN
6okoBoii mo-nocoit yactor (OBII). OcHOBHBIE 37IeMEHTH YCTPOUCTB (opmupo-Banus curaaios ¢ OBIL
WNHTerpanbHpie cXeMbl OaTaHCHBIX MOAY-IsATOpoB. OcobeHHOCTH ycmineHus: curHainoB ¢ OBII. Metoas
(GbopMHPOBaHUS CUTHAJIOB C YaCTOTHOM U (ha30-BOI MOIYIIALIMEH, CXEMBI M UX CPABHUTEIIbHBIC XapaKTePH-
ctuku. KBanparypuas monyssiius. AMIUTUTYIHO-(a3oBas Mmanunymsinus. L{udpossie meToasr Mmogynsuuu
B PIInY cucrem panno-ceasu u paguonoctyna: QAM-N, COFDM, GMSK wu np.

3.10 TembI foKJIa70B
Pacuér ycunurenst MOIHOCTH B PEKUME C OTCEUKONM KOJJIEKTOPHOTO TOKA

CocTaBieHHUE TPUHIMITAATBHON CXEMBI
— Odopmnenne oTuéra

3.11 Dx3aMeHallHOHHBbIE BONPOCHI

— 1. CrpykTypHas cxema U OCHOBHBIE [TapaMeTphl MepeJaTyuKa ¢ aMIUTUTYIHOW MOIYIsAIuen 2.
CrpyKTypHas cxemMa OCHOBHBIE ITapaMeTphl NepeAaTuuKa ¢ 4aCTOTHOM Monyisinueit 3. CTpyKTypHas cxe-
Ma TeHepaTopa ¢ BHEIIHUM BO30yxkaeHueM. HazHauenue neneit corna-coBanust 4. TpaH3UCTOPHBIN reHe-
paTop ¢ BHEUIHUM BO30YXIEHHUEM B PEKUME C OTCEUYKOM KOJUIEKTOPHOIo Toka. ONTHMaibHbIE YIJbI OT-
ceuku 5. bananc MOIIHOCTEH B BBIXOIHOM 1IENH T€HEpaTopa ¢ BHEITHUM BO30ykaeHueM 6. bamanc morr-
HOCTEH BO BXOJIHOW LIEMM TeHepaTopa ¢ BHEIIHUM Bo30yxaeHueM. Llenb aB-Tomartnueckoro 6a3oBoro
cMmemeHust 7. JInHaMUYecKrue XapakTepUCTUKH TeHepaTopa ¢ BHEITHUM Bo30yxneHuem 8. Pexxumer pado-
ThI T€HEpaTopa ¢ BHEIIHUM Bo30yxaeHueM. 9. JlnuHaMUUuecKue XapaKTepUCTUKHU Ui HEAOHAINPSKEHHOTO,
KPUTHUECKOT0 U MEPEHAIPSI-)KEHHOTO PEKMMOB reHepaTopa ¢ BHEITHUM Bo30yxkaenuem 10. Harpysounsie
XapaKTePUCTUKN T'eHeparopa C BHEIIHUM Bo30yxaeHueMm 11. 3aBUCUMOCTH aMILIMTYIbl NEPEMEHHOIO
HanpsOKEHUs] Ha KOJUIEKTOPE U MEPBOM IapMO-HUKU KOJJIEKTOPHOTO TOKA OT BEJIMYMHBI CONPOTHUBICHUS
KOJUIEKTOPHOM Harpy3ku 12. 3aBUCHMOCTH MOIIHOCTEN OT BEIMYMHBI COIPOTUBIIEHUS KOJUIEKTOPHOM Ha-
rpy3ku 13. Hactpoeunsie xapaktepuctuku [ BB 14. Bnusaue nuraromux HanpsbkeHuit Ha pesxkum ['BB.
15. Cratnueckue MOAYISLMOHHbBIE XapaKTEPUCTUKH MU 0a30BOM U KOIIEKTOpHOM Moxymnsa-iuu 16. Ko-
s dunmeHT mose3Horo aeicteust kouTypa 17. KoadduumeHT ncnoap30BaHus KOIIEKTOPHOTO Harpsike-
HUS B KpUTHYECKOM pexume. 18. [IpenmyniecTBa 1 HEIOCTATKH pEXHMMA TPAH3UCTOPA C OTCEYKOM KOJI-
JIEKTOPHOTO TOKA [0 CPABHEHUIO C JIMHEHHBIM peXxUMoM. 19. OcHoBHBIE TpeOOBaHMSI K KOHTYPY B KOJUIEK-
TOPHOM 11enu TpaH3uctopa. OCHOBHBIE apaMeTphl KoHTypa. 20. Hapucyiite cornacoBanHbsle 1o (aze uM-
MyJbChl KOJUIEKTOPHOTO TOKA M HANPsIKEHUs] Ha KOJJIEKTOpE B PEXKHMME YTPOEHHUs 4acToThl. Kak BiusieT
JOOPOTHOCTh KOHTYpa Ha (OpMy KOJUIEKTOPHOTO HampspkeHust? 21. Pacuer 31eMeHTOB 1ieneil MuTaHus u
CMEIICHUS B TeHEpAaTOpe ¢ BHENTHUM BO30YykaeHueM 22. OCHOBHBIC TPEOOBAHUS K IIETISIM COTJIACOBAHUS
(IIC). 23. YacTruHOE BKIIIOYEHHE KOHTYpa B KOJUIEKTOPHYIO 1ieTlb TpaH3ucTopa 24. CxeMbl CBSI3U KOHTYpa
¢ Harpy3koii. 25. I'-o0pasnbie u [1-00pa3Hble nenu cornacoBanus 26. OuiabTpanus BEICIIAX TAPMOHUK B
BBIXOJHBIX LIEMAX cornacoBaHus. 27. TpaH3UCTOpHBIE YMHOXKHUTENN YacToThl 28. IlapamiensHoe n AByX-
TAaKTHOE BKJIIOUYEHUE AKTHBHBIX 3J€MEHTOB 29. MocToBble cXxeMbl cioxeHus: MomHocTedl 30. YcmoBus
CaMOBO30YKI€HHUS M CTALlMOHAPHOTO peKUMa aBTOreHepaTopoB 31. DKBUBAJICHTHbBIE TPEXTOUEUHBIE CXE-
MBI aBTOreHepaTopoB 32. CTaOMIBHOCTh YaCTOTHI aBToreHeparopoB 33. KBapiieBas crabmim3amnms 4acto-
Thl aBTOreHeparopoB 34. [TaccuBHBIE CUHTE3AaTOPBI (METOX MPSIMOTO CHHTE3a yacToT) 35. CHHTE3aTOpHI C
(ha30BoOil aBTOMOJCTPONKON YacTOThl (KOCBEHHBIM MeTox) 36. basoBas monynsauus cmemenuem. @opma
KOJJIEKTOPHOTO HAIPSKEHUS 3a MEPHOA MO-Tyupytoiero cursana. Koagguiuent noiaesHoro AeicTBusl.
37. KomnekropHas mopynsuusi. @opma KOUIEKTOPHOTO HaNpsKEHUs 3a EPHO MOIY/IH-PYIOLIET0 CUTHa-
na. Koagunuent nonesnoro neiicreud. 38. OanononocHas Moayssiuus. OuiasTpoBelii MeToa. Meroa mo-
BTOpHOU OamancHoW Mony-ysimuu 39. OmgHonosnocHas moxyisus. Pa3zokoMrieHcanmoHHbIN Metoy 40.
[Ipsimbie MeTo bl YacTOTHOU MOoAynAnuK 41. KocBeHHbIE MeTOIbI YacTOTHOU Monymsiiuu. 42. KBaapatyp-
Hast Monynsauus 43. Cxembl OamaHCHBIX MOAYISTOPOB 44. OCOOEHHOCTH TEIEBU3MOHHBIX MEPEIaTYNKOB

3.12 TeMbI KOHTPOJIBHBIX PadoT
— 1. Beibop u 06ocHOBaHME (DYHKIIMOHATBLHON CXEMBI MEepeaaTdnka. 2. DHEPreTHUCeCKU pacuéT
KacKa/IoB ycuieHUsl MOIIHOCTU. 3. Pacuér neneit cornacoBanus.
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3.13 Bonpocs! 1u¢depeHunpoBaHHOIO 3a4eTa
— Jud. 3au€r HE mpeaycMoTpeH

3.14 Tembl pacueTHBIX padoT
— 1. Pacuér ycuinrensi MOIHOCTH B PEKUME C OTCEYKOM KOJUIEKTOPHOTO ToKa. 2. Pacuér npuH-
LIMIIHAJIBHON CXeMBbl aBTOoreHeparopa. 3. Pacuér kackajga ¢ aMIUIMTYAHON MOIYIALMEH, pacy€T cratuye-
CKOM MOIYJSITUOHHOW XapaKTEPUCTHKHU U JIEMEHTOB CXEMBI MOJIYJISTOPA.

3.15 Tempbl 1a00paTOPHBIX PadboOT
— T'enepatops! ¢ BHemIHUM Bo30y)kaeHHeM (I BB) B pexxume ¢ oTceukoii koyuiekTopHoro Toka Ha-
rpy304Hble XapakTepuctuku ' BB
— Hacrtpoeunsie xapakrepuctuku [ BB
— HccnenoBanue TpEXTOUEUHBIX CXEM aBTOreHEPATOpoB lccienoBanne cxem KBapLEeBbIX aBTOIe-
HEpaToOpOB
— HccnenoBanue cxeM MOLYJIATOPOB

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHust mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUabL:
— METOIUYECKHEe MaTepHalIbl, OTPEIEISIONINe MPOIeTyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB ¥ (WJIM) OTIBITA JEeSATENbHOCTH, XapaKTePU3YIOIINX 3TAIbl (OP-MHUPOBAHKS KOMIIETSHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHOoBHas JUTEpaTypa
1. 1. Paguonepenaromiue ycrpoiictBa: YueOnuk s By3oB / [log pen. B.B. Hlaxrunbasna. — 3-e
u37., mepepad. u nom. — M.: Paguo u cBsizp, 2003. — 560 c. (manmuune B 6ubmmorexke TYCVYP - 136 3k3.)

4.2. lonoiHUTEILHAS JIUTEPaTypa
1. Hertsaps I'A. YcrpoiicTBa reHepupoBaHus U (opMUpOBaHHs cUrHayioB: YueOHuk. — HI'TY,
2005, gacts 1, 480 c. (Hanmmuue B 6ubmoteke TYCYP - 31 3k3.)
2. Jertaps I'A. YcrpoiictBa reHepupoBaHus U (GOPMHPOBaHUS CUTHANOB: YueOHUK. — HI'TY,
2005, gacts 2, 548 c. (Hanmuue B oubmoteke TYCYP - 31 3k3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCOOH s

1. Wneun A.I', bopnyc A.J., Kazanues I' Jl., [TopoxoBunuenko A.M. YcrpoiictBa hopmupoBa-
HUs CUTHAJIOB: YueOHoe Meromuueckoe mocobue. — Tomck: kadempa TY, TYCVYP, 2012. — 142 c. (no
CaMOCTOSTEJIbHOMU pabote - paszeibl 1 - 5). [DNEeKTPOHHBIH pecypc]. -
http://tu.tusur.ru/upload/posobia/b9.doc

2. A.JI. Bopxyc. PykoBOACTBO Ul BBINONHEHHS 1abOpaTOpHBIX paboT mo Kypey «YCTPOM-
CTBA ®OPMHUPOBAHUA U T'EHEPMPOBAHUA CUT'HAJIOB». — Tomck: xadempa TY, TYCVYP,
2012. — 46 c. [DnexTpoHHBII pecypc]. - http://tu.tusur.ru/upload/posobia/b16.doc

3. 3 A bopayc, I'JI. Kazanues, A.I'. Unbun. MeToaudeckoe mocodue mo mpakTHIeCKUM 3aHs -
TUSIM U TIPOBEPOYHBIC TECTHI MO JUCIHUILINHE «YCTPONUCTBA TeHEPUPOBAHUS U (POPMUPOBAHUS CUTHATIOBY.
— Tomck: xadempa TY, TYCYP, 2012. - 44 c¢. [DOnexktpoHHBId  pecypc]. -
http://tu.tusur.ru/upload/posobia/b15.doc

4.4. ba3pl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. 0000
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