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PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI

«PaguonpueMHbIe yCTPOMCTBA AJI TeJIePaAMOBeIaHU»
YpoBeHb OCHOBHOM 00pa30BaTe/IbHOM MPOrPaAMMBbI. aKademMu4ecKuil dakanaspuam

HamnpagsJjieHne moaroToBKu:
11.03.02 — «Hnghoxkommynukauuonnvle mexXHON0CUU U CUCHEMbL CEA3UY

[poduasn: Hugpposoe menepaouosewianue

®opma o0yueHusi: ounasn

daxyasrer: PT® (padouomexnuueckuit)

[popnimpyrwmas kadenpa: TOP (menekomMmyHuUKayuil u 0CHO8 paduoOmexHuKu)
Boeinyckawias kagenpa: 7YV (menesudenusn u ynpasienus)

O6ecneunBawmas kapeapa: PTC (paduomexnuueckux cucmem)

Kype: 3 Cemectp: 6
YueoHnsble miansl HaG6opa 2013, 2014, 2015 rr.

Pacnipenesienne pa6ouero BpeMeHn
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Ne Buabl yue6Hoii padoThI 2 2 s =
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1. Jlexuuu (JI) 32 32 yac.
2. JlaGopaTopusie padoTts! (JIP) 16 16 yac.
3. IpaxTnyeckne 3ansitust (I13) 32 32 qac.
4. KypcoBoii NpoeKT - KOHTPOJIb CAMOCTOSITEJILHOM gac.

pa6oTsl (KII-KCP) crynenToB (ayAnTOpHbIii)
5. Bcero ayTuTOpHBIX 3aHATHI (Cymma 1-4) | 80 80 qac.
6. U3 Hux B nHTepaKkTHBHOIT popme | 16 16 yac.
7. CamocrosiTenbHas padora (CP) ctynenTon 64 64 yac.
8. Bcero (0e3 hx3amena) (Cymma 5,7) | 144 144 gac.
9. CP Ha moATr0oTOBKY M c1a4y IK3aMeHa 36 36 yac.
10. | OOmasi TPyH0EMKOCTH (Cymma 8,9) | 180 180 yac.
(B 3aYeTHBIX eTMHHUIAX) 5 5 3ET
JK3ameH: 6 cemecTp
Tomcek 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JIner corjiacoBaHui

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii dDenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro craHgapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKH
11.03.02 «MH)OKOMMYHHUKAITMOHHBIE TEXHOJIOTUH U CHUCTEMBI CBSI3M», YTBEPKICHHOTO MPHKA30M
Muno6puaayku Poccun Nel74 ot 06.03.2015 r.,
paccMmoTpeHa u ogo0peHa Ha 3acemnanuu kKadenpsl paguorexaudeckux cucreM (PTC) 20 ampens 2016 r.,
npotokoi Ne 7.

Pazpaborunk: 3aB. kadenpoit PTC Menuxos C.B.

3aB. obecneunBaromnien kadenpoit PTC Memuxos C.B.

Pabouas mporpamma cornacoBaHa ¢ (hakyJabTeTOM, BbITycKaromiei kadeapoi, npodumupyromieit
kadeapoii HarpaBIICHHUS TIOITOTOBKH.

Hexan PT® [Tonosa K.1O.
3aB. BeITTycKaromiei kapeapoit TY l'azuzos T.P.
3aB. npodunupyrormieit kadenpoit TOP HemunoB A4
DKcnepT:
Houent xadenpsr PTC Konorpusos B.A.
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3
1. Heaun u 3axaun qucuuinHbl «PagnonpuemMusble yerpoiicTBa 11 Teiaepaanosemanus» (PYTB)

Ienn AMCIMIUIMHBL: W3Y4EHHE CTYJICHTAMH IPUHIHUIIOB MOCTPOEHHS YCTPOMCTB HmpueMa U 00paboTKu
CHT'HAJIOB C PA3IMYHBIMU BHIAMH MOIYJISIUH, PaOOTAIOINX B PA3IMYHBIX JHANa30HAX JUIMH BOJH; (pHU3MuecKux
NPUHOMUIIOB PabOTBl M OCHOBHBIX CXEMHBIX pElIeHWH (YHKIMOHANBHBIX Y3JIOB MPHEMHHKA, OCOOCHHOCTEH
00pabOTKH B MPUEMHOM YCTPOHCTBE aHAJIOTOBBIX M UMITYJILCHBIX PaJHOCHTHAJIOB.

3agaun IUCHMIUIMHBL OOYYEHHE CTYIEHTOB KOMIUIEKCHOMY TEXHHUYECKOMY MBIIUICHHIO Ha MPUMEpax
pa3bopa NPUHLMIIOB MOCTPOCHUS W Pa0OTHl COBPEMEHHBIX YCTPOWCTB MpHeMa W 00padOTKM paJlOCHUTHANIOB,
03HAKOMJICHHE CTYACHTOB C MPUEMHHUKAMHU Pa3IMYHOTO TUMA (CBS3HBIX, B TOM YHCJIE MUCIOJIB3YEMbIX B CHUCTEMaXx
MOJBH)KHOW CBSI3W; PAIMo- U TelleBEIATENbHBIX; PaJHONIOKAIIMOHHBIX ); 03HAKOMJICHHE CTYJICHTOB CO CTaHAapTaMHU
B 00JacCTH COBPEMEHHBIX PaJHMONPHEMHBIX YCTPOHCTB; (hopMupoBaHne NpodecCHOHATBHBIX KOMIETCHLHUH 10
HaTpaBJICHUIO MOJTOTOBKM B COOTBETCTBUHU C TpeOoBaHMSIMU «OCHOBHOH MpodeccuoHalbHONH 00pa3oBaTeNbHON
nporpammsen» (OITOIT).

2. Mecto mucuuniaunbl B cTpykType OIIOIT

Huctummuna PYTB sBnsieTcst 00s13aTeIbHOM TUCIMITIMHON BapUaTUBHOM YacTu 0yioka b1 yueOHoro miana
(b1.B.O1.9) u ee wm3ydeHHe CTPOUTCS Ha OCHOBE 3HAHHUS CTYICHTaMH KOMIUIEKCa BOMPOCOB, M3YYCHHBIX B
JUCLMIINHAX: MareMaTH4ecKne METOIbl ONMCaHWs CHTHAIOB; IIpuKiagHple MaTeMaTH4eCKHEe METOABI B
panuorexnuke; CratucTuyeckas TeopHs HH()OKOMMYHHKAIMOHHBIX CHCTEM; TeOpHsl SJICKTPHUECKHX Lemel;
Onektponuka; Obmiast Teopust cBsizn; CXeMOTEXHUKA TeIEKOMMYHUKAIMOHHBIX YCTpoicTB; LlndpoBas o6paboTka
curHanos; OCHOBBI OCTPOCHUS MH()OKOMMYHHUKAIIMOHHBIX CHCTEM U CeTei; DJIEKTPOMArHUTHBIC TOJISI U BOJIHBL;
PacnpocTpaneHne paguoBOIH M aHTEHHO-(UAEPHBIE YCTPOMCTBAa B TelepaauoBellaHuM; Panuonepenarormue
yCTpoHCTBa AJIs TeNepa uoBeIaHmsl.

3HaHWA, TOJyYCHHblE MPH W3y4YeHHH aucuuiummHbl PYTB, nomkHBI crmocoOCTBOBaTH OBJIAJICHUIO
MaTepuajaMyd  TOCIEAYIOIIMX  AMCLUUIUIMH:  MeTponorusi,  CTaHgapTH3auusi W cepTUUKauus B
WHPOKOMMYHHKALIUAX; OJIEKTPOIUTAHWE YCTPOHCTB W CHUCTEM TelleKoMMyHuKamwii; [IpoekTupoBaHme u
9KCIUTyaTalus BUACOMH()OPMAIIMOHHEIX chcTeM; M3MepuTenbpHoe TeneBuaeHue; [IpoekTHpoBaHne TeJICBU3HOHHBIX
CHCTEM.

Huctumuaa PYTB sBnsercs ogHOW W3 Beaymux B NPo(ecCHOHATBHOW MOJArOTOBKE CTYACHTOB-
0akanaBpoB — B HEH paccMaTpHBAIOTCS MPUHLUIBI PEHICHUST BOIPOCOB, KOTOPhIE BO3HUKAIOT TMepesa OakaiaBpamu
HanpasneHus nmoarotoBku 11.03.02 B mporecce nx npodeccuoHambHOMN NeATENbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHS TUCHUILIHHBI

Ipouecc u3yyeHus TUCHHMILTMHBI HATIPaBJIeH HA GOPMHUPOBaHHE CJIEAYIOUIAX KOMIeTeHINHIi:

TOTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHS pPa3pabaThIBAEMBIX MPOEKTOB W TEXHHYECKOH JOKYMEHTAIMH
CTaHapTaM, TEXHUYECKUM YCIOBHSM U IPYTUM HOpMaTHBHBIM jokymeHTam (ITK-12);

YMEHHEM OCYIIECTBIISATh MEPBHUUYHBIA KOHTPOJIb COOTBETCTBHS Pa3pabaThIBAEMbIX MPOCKTOB U TEXHHUYECKOU
JOKYMEHTAIIMH HAIIMOHAIBHBIM U ME)K/TyHAPOIHBIM CTaHAapTaM U TeXHu4eckuM periamentam (IK-14);

B pe3yabTaTe H3y4eHHs TUCHMIUIAHBI CTYAEHT H0JIKEH:

3namyp: npUHIUIBL PabOTHl PAJUONPHEMHBIX Y3JIOB, OJOKOB M YCTPOMCTB W TOHHUMATH (PHU3IHUCCKHUE
MPOIIECCHI, TPOMCXOIAIINE B HUX;

00 MCKaKEHHUSAX HENPEPHIBHBIX M JUCKPETHBIX CHTHAJIOB MPU MPOXOXJACHUHM PaTuOTPaKTa MPHEMHHUKA, O
BHIAaX T[IOMEX pPaIdONpPHUEMy M METOJaX IMOBBLIMICHUS IOMEXOYCTOMUMBOCTH MpreMa WH(pOpMaIwu, o0
0COOEHHOCTSX PATUOMPUEMHBIX YCTPOWCTB Pa3IMYHOTO HA3HAUCHHS.

Ymemsp: TpuMeHATH Ha TPaKTHKE METOABI aHAIM3a M pacyeTa OCHOBHBIX (DYHKIIMOHAJBHBIX V3JIOB
paguoIPUEMHBIX YCTPOMCTB,;

pa3pabaThiBaTh MU OOOCHOBBIBATH COOTBETCTBYIOIINE TEXHUYECKOMY 33JaHUI0 U COBPEMEHHOMY YPOBHIO
Pa3sBUTHS TCOPUU W TEXHHWKH CTPYKTYPHBIC W MPUHIMMHAIBHBIC CXEMbl PaJHONPUEMHBIX y3JI0B U YCTPOUCTB C
YUETOM HMX MECTa B CHCTEMaX PAIMOCBI3M W PaJHOIOCTYIA, YCIOBHM WX JKCILIyaTalldH, BKIOYas TPeOOBaHUS
SKOHOMHKH, OXPAHbI TPY/Aa U OKPYKAIOIIEH Cpeibl, SPrOHOMHUKH U TEXHUUECKOW CTETHKH;

BBIOMPATH 3JIEMEHTHYIO 0a3y ¢ y4eToM TpeOOBaHMI MHHUATIOPU3AINH, HAJCKHOCTH, DIICKTPOMArHUTHON
COBMECTHMOCTH, TEXHOJIOTMYHOCTH, PEMOHTONPHUIOAHOCTH, YyOOOCTBA OKCILIyaTallkd MW  3KOHOMHYECKOM
3¢ (HEeKTUBHOCTH;

OCYIIECTBIISTh CXEMOTEXHUYECKOS TMPOSKTUPOBAHUE pPa3pabaThIBACMbIX pAJUONPUEMHBIX  Y370B H
YCTPOMCTB, BKJIIOYAs PacyeT 3JIEMEHTOB MPHHIMITHAIBHBIX CXEM M TEXHHUYECKHMX IOKa3aTellei, CTpeMICh K HMX
TEXHUKO-IKOHOMHUYECKOM ONTHMU3AIINY;
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NPOBOJIUTh HATYPHBIA OKCIEPUMEHT [0 U3MEPEHUIO OCHOBHBIX IIOKa3aTelied U  XapaKTEePUCTHUK
PaAMONPUEMHUKOB U UX (PYHKITMOHAIHHBIX Y3JIOB.

Bnaoemo: niepBUUHBIMM HaBbIKAMHW HACTPOWKM W PETYJIUPOBKU PAJUONPUEMHON ammaparypbel MpU
MIPOU3BOJICTBE, YCTAHOBKE U TEXHUUYECKOU AKCILTyaTalllu.

4. O0beM TMCUHUITHHBI U BUABI Y4eOHOI padoThl

O6H_[aﬂ TPYAOCMKOCTh JUCHUIIIMHBI COCTaBJIACT 5 3a4eTHBIX CAMHHNIBI.

Bun yue6HO# paboTh Beero 4acos CemecTpsl
6 7
AyauTopHble 3aHATHS (BCero) 80 80
B tom uncne: - - - - -
Jlexupun (JT) 32 32
JlabopatopHsie paboTts! (JIP) 16 16
Ipaxrraeckne 3ausaTus (I13) 32 32
Cemunaps! (C)
Komnoksuywmsi (K)
KypcoBoii mpoekT — KOHTPOJIb CAMOCTOSATEILHOU paOOThI
(KIT-KCP) cTyneHToB (ayaUTOPHBIA)
pyaue suowvl ayoumopoii pabomoi
CamocrosiTeJibHasi padoTa (Bcero) 64 64
B ToMm uucne: - - - - -
KypcoBoii npoekT (camocrosrensHas paboTa)
PacuetHo-rpaduyeckre paboTh
Pedepar
Jlpyeue 6udvl camocmoamenvHol pabomol
ITpopaboTka JICKIHOHHOTO MaTepuaa 20 20
IToaroroska k JIP, cocTaBjeHue 1 3al[UTa OTYETA 16 16
ITonroroska x I13 16 16
IToaroroBka kK KOHTposIbHBIM paboTtam (KTP) 12 12
Bu npomeKyTOYHO# aTTecTanuu (IK3aMeH) 36 36
OO0111ast TPYI0EMKOCTh, Yac. 180 180
3auetnsle Ennannel Tpynoemkoctu (3ET) 5 5
5. ConepxaHue TUCHUNIUHBI
5.1. Pa3gesanl AMCIUILIMH U BUABI 3aHATHI
Ne HaumenoBanue pazaena = e = E g g E ;" g | == o ; g 2 s 2 dopmupyemble
/o JTACTIATITAHBI E § ;a & E 8 2E8 % 8 © E F O 5 o KOMTIETCHIINH
21 g5 | f3e | S5 | 2% 2 ¢ |2¢
=Q >
& £ s
1 | Beenenue 2 1+ 0: (:E+0 = 3 [1K-12: [TK-14
2 | Bxognsie ycrpotictBa PY 4 8 6 2+8:+i;O = 31 T1K-12: TIK-14
3 | Ycunurenn paguo4acToThI 2 4 4 2+4+42+4 = 22
(YPYU) PY =12 TK-12; TK-14
4 | TIpeobpa3oBarey 4acTOTHI 6 6 4+0+3+0 = 19 )
(ITd) PY iy MK-12; TIK-14
5 | Yceunurenau 4 6 1+0+3+4 = 18
NIPOMEKYTOUHOMN 4acCTOThI =8 I1K-12; TIK-14
(VIT4) PY
6 | Jerextopsr 6 4 4 2+4+240 = 22
(memMoynsITOpHI) =8 IIK-12; IIK-14
paauocursaios PY
7 | Cuctembl aBTOMaTHYECKOro | 3 2+0+0+0 = 5 T1K-12: TIK-14
perynupoBanusi PY =2
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Pannonomexu n
YYBCTBUTEIHHOCTH PY

2 6 2+0+3+4 =
=9

17

MK-12; I1K-14

Hudposas nemomysi
Py

Hsl B 2 2+0+0+0 =
=2

MK-12; I1K-14

10

3akiroueHue

1 2+0+0+0 =
=2

TK-12; [IK-14

Bcero

32| 16 32 64

144

5.2. Conep:xanue pa3iesioB TUCHHILIMHBI 0 Jekmuam (JI, 32 gac.)

HaumenoBanue
paszena JUCIHUILUINHBI

Copeprxanue paszena

Tpyno-
€MKOCTb,
qac.

dopmupyemsle
KOMIIETCHIIUH

BBenenue

OO0bemM, coneprkaHue, BUABI 3aHATHH U POPMBI OTYETHOCTH 110
JUCLUIUIMHE.

Mecro paanonpueMHoro ycrpoiicta (PY) B pagnokanane
nepenayn HHPOPMAIHH.

OcobeHHOCTH TIpHeMa PaIHoOCUTHAIOB B CHCTEMAaX
MOJIB’KHOM paanoCBs3HU.

O6o06muieHHas cTpykTypHas cxema PY. OcHOBHEBIC
TEXHHYECKHE XapaKTEPUCTHKU PY: 4yBCTBUTEIBHOCTD;
N30MPaTeNTbHOCTD; YACTOTHBIN AUana3oH padoTh! (UaCTOTHBIH
mwiad PY); nuHeliHble U HENMHEWHBIE UCKAXKEHUS;
JUHAMUYECKUH THana30H 10 BXOJHOMY CUTHATY.
Knaccudukanms THIIOB M CTPYKTYpHBIE cXeMbl PY:
JIETEKTOPHOI0; IPSMOTO YCUJICHUS; TeTePOIMHHOTO;
CyIepreTepoaUHHOTO; IPAMOTro NMpeodpa3oBaHus;
pEreHepaTHBHOTO; CYIIepPETeHEPAaTHBHOTO. DIeMEeHTHast 6a3a
panroNpHEMHBIX YCTPONCTB.

2

IK-12; I1K-14

Bxonnele ycTpoiicTBa
Py

OKBUBAJICHTHBIE CXEMbI M TTAPAMETPHI IIPUEMHBIX aHTCHH:
OTKPBITHIX HCHACTPOEHHBIX; OTKPBITHIX HACTPOCHHBIX;
PaMOYHEIX; (PEPPHUTOBBIX (MATHUTHBIX).

[MapameTpsl napauIeTbHOTO U MOCIEA0BATEIEHOTO
kousiebaTenbHbIX LC-KOHTYpOB.

Tpanchopmupyromre cBoicTBa napaiieIbHOr0 KOHTYpa.
W3menenne xapaxkrepucTuk LC-KOHTYPOB IpH mepecTpoiike.
Bxopmnsie nenu (BL) PY npu pazauyHbIX cBA34X ¢
HEHACTPOECHHOM aHTEHHOM: C EMKOCTHOM CBS3bIO; C
UHyKTHUBHOH CBA3bI0; ¢ KOMOMHHPOBAaHHOH CBs3bI0. BI PY
IIPY HACTPOCHHOW aHTeHHe. YacToTHast N30MpaTeIbHOCTD
(pumpTpamms) BLI.

OnektpoHHas nepectpoiika Bl B tuanazonssix PY.
Ocob6ernnoctu Bl ynerpaBeicoknx wactot (YBY).

TK-12; TIK-14

Yeunurenu
paanogactoTsl (YPY)
Py

Ha3nauenue, cxembl 1 OCHOBHBIE apameTpsl YPUY.
PexuM cormacoBanus.

OcobenHocTH iepectpanBaeMbIx YPUY.

YcroitunBocts YPU 1 cioco0BI MOBBIIIEHNS YCTOWYHBOCTH.
YacToTHas n30MpaTesIbHOCTb.

JIuneiinble uckaxxeHus B YPY.

Henuneiinbie uckaxenust B Y PU: uckaxenust hpopmbr AM-
cUrHaiia; 0JJOKHpOBaHHNE CUTHANIA TIOMEXO; epEeKPECTHBIE
HCKaXXEHUS; THTEPMOIYJIALMSI; BTOPUYHAS MOAYJIALUS.
CrnocoObl MUHMMH3aluK HETMHEHHBIX HCKa)KEHHUH.
OcobenHoCTH TeXHUYECKOH peanusanny Y PY pazmuuHbix
YaCTOTHBIX AnanazoHoB. Manomymsiue YPU.
MuxpomunuaTiopusanus YPU ¢ ucnonszoBaHneM
COBPEMEHHOH 3JIEMEHTHOH 0as3bl.

TK-12; TIK-14

[Ipeobpa3zoBarenu
gactoTsl (ITY) PY

Haznauenue, coctaB, cxeMbl U OCHOBHBIE TapameTpsl [TU.
CriexTpaibHBIN COCTaB BEIXOAHOTO TOKA OJHOHAIIPABICHHOTO
ITY. YacToTHas XapakTepuCTHKa UieanbHOro Junenoro 14,
KpyTH3Ha IPeoOpa30BaHus, JOTIOTHUTEBHBIE KaHAJIBI
npuema.

YacToTHas XapakTepucTuka HenuHenHoro I114.
WnuTepdepenmonnbie cBUCTHI ((POKYCHI JOMOTHUTEIBHBIX
kaHasioB npuema [T4). HomorpaMmsl juis onpeaeneHus

TIK-12; TIK-14
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(POKYCOB JJONOJIHUTENBHBIX KaHaI0B rpuema [T4.
Henuneiinsle uckaxenus B [T4 npu xBagpaTHUHON U
JIMHEHHO-TIOMaHHOM BosbTamMnepHoil xapakrepuctuke (BAX)
cmecurelist (CM), BO3MOXKHOCTb HCKITIOUEHHUS] HEKOTOPBIX
JIOTIOJTHUTENBHBIX KaHaoB npuema I14.

TpeboBanus k rereponuaam [14. ['ereponuH Ha OCHOBE
KBapLEeBOTO CHHTE3aTOPa YaCTOTHI.

CgoiicTBa OanmaHcHBIX 1 OubanancHoro CM.

Br16op mpoMeKyTOYHOH 9aCTOTHI CYIepreTepOINHHOTO
npueMHIKa. Heo0XomuMocTs 1 0COOEHHOCTH ABOWHOTO
npeoOpa3oBaHuUs YaCTOTHI.

ComnpsikeHue HaCTPOEeK IpeceneKkTopa U reTepouHa B
cyneprerepoiuHHoM PY.

Mertonp!l yBenuuenus: n3buparensHoct PY no
JIOIIOJIHUTENBHBIM KaHallaM npueMa ((pUIIbTpbI-IpoOKH,
(UIBTPHI-IBIPKN).

Yeunurenu
MIPOMEKYTOUHOH
gactoTsl (YIIH) PY

Hasnadenue, 0cOOEHHOCTH CXEM M OCHOBHBIE ITapaMeTphI
YII4.

VIIY ¢ pacmpeneneHHoi n3duparensHOCThI0. Koaddumment
MIPSMOYTONBHOCTH, (PYHKINS pacIIMpEHHst MOIOCHI, (QYHKIHS
yeunenus g YII4-1, VITU-2, YVITY-3, YIIY-4. CpaBHeHue
CBOWCTB 110 M30MpaTeNbHOCTH U ycrteHnto Y 1Y pa3HbIx
THUIIOB.

VIIY ¢ cocperoToueHHOH U30UPaTENbHOCTHIO.
Oco0eHHOCTH yCUIIEHUS PaJJUOUMITYJILCHOTO CUTHAJIA.
IIepexonnblie xapakrepuctuku YIIY paznuuHbIX TUIIOB.
OcobenHocTy MUKpoMHUHHaTIOpu3anuu YIIY.

IK-12; I1K-14

JetexTopsl
(memoynsITOpHI)
paauocursanos PY

JvonHbIe aMIITUTYAHBIE IeTeKTOpHI (A/l, mocienoBaTebHbIH
1 TIapauIeTbHbIH), CXeMBI, IIPUHLINT eHCTBHS, TApaMeTpHI.
KBagpaTtudHoe neTeKTHpOBaHUE, €0 HEIOCTATKH.

JluneiiHOE nEeTEeKTUPOBAHUE.

JIuHeitHbIe 1 HeTMHEHHBIC HCKaXKCHUS THOTHBIX AJl.
Ilereponuunblit (acuHEXpoHHEIH) getexTop ().

®a3oBsIii (cuHXpOoHHBIN) netektop (D).

Yacrorasle netekTops! (U/1): 4acTOTHO-aMITUTYAHBIH;
4aCTOTHO-()a30BbIN; APOOHBII; UMITYJIbCHO-CUETHBIM.
ITomexoycroituuBocTts Y/l k rapmMoHUUECKOM mOMexe,
noporosoe csoicTso /1.

Peaknus Y/] Ha rymoByTo momMexy. DG GeKTHBHOCTD
MTOIABJICHUS IITYMOBOW TIOMEXH TIPH MPEIBICKAKCHUIX
CHUTHAJIa MOAYJIILUY B ITepeJaTIiKe H UX KOMIIeHcanud B PY.
NmnynecHenii getextop (U1). BpeMs ycTaHOBIICHHS U BpeMs
craja MmepexoJHON XapaKTePUCTHKH.

[ukossrit nerexrop (I1/]). YcmoBre MHKOBOTO pexuMa
paboThI.

TK-12; TIK-14

Cuctemsl
aBTOMATUYECKOTO
perynupoBanus PY

CucTeMbl aBTOMaTHUECKOTO peryaupoBanus ycuneHus (APY)
PV. Ilpocras APY *’Hazan’’, *’3ajgepkaHHas’’,
’ycuneHHas’’.

TpeboBanus k 1ersiM cucteM APY.

CucTeMbl aBTOMaTHYECKOHW MOCTPOHKA HaCTOTHI T€TEPOANHA
(AITYTD): cratnueckas; actaTudeckas. TpeGOBaHUS K ESIM
cucrem AITYT".

TIK-12; TIK-14

Pannonomexu n
YyBCTBUTEIBHOCTD
1 9%

Hcrounuku u knaccuukanys IoMex paJruolpreMy
(BHEIIHMX NIYMOB). XapaKTEpPUCTUKN aTMOC(EPHBIX,
MIPOMBIIIUICHHBIX U KOCMUYECKUX IIYMOB. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS LIIyMOBas TEMIIEpaTypa IPUEMHBIX AHTCHH.
Bayrpennne nrymsl PY. Koaddunnent myma u mrymoast
TeMIIEpPaTypa IPUEMHHUKA.

MeTo/1bl IOBBIILIEHUS] IOMEXOYCTOMYUBOCTH.

OreHKa 9yBCTBUTEIBHOCTH PY ¢ HACTPOSHHOM aHTEHHOM, C
HEHACTPOEHHOU aHTEHHOM, C MAarHUTHON aHTEHHOM.
Bo3MoskHBIE Mepbl NOBBILIEHHS] YyBCTBUTENbHOCTU PY.

TK-12; TIK-14
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9 Hudposas Jemonynsiuus Ha OCHOBE BBIJEICHUS KOMIUIEKCHOM 2
nemonynsauus B PY aAMIUIMTYbI CUTHAJIA IPOMEXYTOYHOHN YaCTOTHI MPU TTOMOIIH
IU(pPOBBIX KBAIPaTypHBIX MTpeodpa3oBaTelieii.
BrineneHne KOMIJIEKCHON aMIUTUTY/Ibl U3 aHAJIOTOBOTO TIK-12; I1IK-14

CHUTHaJIa IPOMEKYTOTHOH YaCTOTEI.
BrineneHne KOMIIIEKCHON aMIUTUTY B! U3 O POBAHHOTO
CHT'HaJIa IPOMEKYTOTHOH 4aCTOTEL.

10 | 3akroueHue [IpoekTnpoBanue u pacder PV mo 3amaHHBIM MTOKa3aTeIsIM 1
Ka4yeCcTBa C HCIOJIb30BAHUEM COBPEMEHHOM HIEMEHTHOM
6a3bl.

MeTo1bl 3KCTIEPUMEHTAIBHOTO UCCIEA0BAaHUS IapaMeTPOB MK-12; TIK-14
PV 1 ux pyHKIMOHAIBHBIX Y3JI0B.

Hamnpasnenusi, npoOyieMbl U IepCHEeKTUBBI pa3BuTus PY s
CHCTEM MOOMIJIBHOH CBSI3H.

5.3. Pa3ieibl JUCHMILUIMHBI H MEKTUCIUTIIMHAPHbBIE CBA3HU ¢ 00ecnednBaAOIMMU (MPeAbTYIUMU) H
olecrieynBaeMbIMHU (MOCTETYIOIIMMHA) AUCHHUIIIMHAMHA

Ne HanmeHnoBanue o0ecrneunBarommx Ne Ne pa3zpenoB qaHHOW TUCUUIUIMHEI U3 Ta0mIL.5.1,
/o (mpeapIIYyIMX) 1 JUISL KOTOPBIX HEOOXOANMO H3ydeHHEe 00eCTIeunBaIOIIUX (TIPEIbLIYIINX) JUCIUILINH,
0becrednBacMbIX (ITOCITEAYIONIHX) a Taroke UCIIOIb30BaHME MOMYYSHHBIX 3HaHUHU 10 aucnumumnae PYCMC
TMUCIUTUTAH B 00€eCreunBaeMbIX (nocnez[y}omnx) JHUCIHUMIITIMHAaX
1] 2] 3 | 4] 5 | 6 [ 7 [ 8 ]9 10
Ipeabiaymme 1uCHUILTAHBI
1 MaremaTu4yecKue METObI ONUCAHUS | + + + + + + + + + +
CHTHAJIOB
2 IMpuknaaHble MaTeMaTHYECKUE + + + + + + + +
METOMBI B PAAHOTEXHHUKE
3 Cratuctuueckas Teopus + + +
MH()OKOMMYHHUKAIIMOHHBIX CHCTEM
4 Teopust aneKTpUIECKUX Lenen + + + + + + + + +
5 OOGmas Teopus CBA3M + +
6 CxeMOTeXHHUKa + + + + + + + + +
TEJIEKOMMYHUKAIIMOHHBIX YCTPOICTB
7 udposas 06paboTka CUTHAIOB + +
8 3JIeKTpOMarHUTHBIC TIOJISI U BOJIHBI + +
9 PacnpocTpanenne pagoBOIH H + +
aHTEHHO-(UIEPHbIE YCTPOICTBA B
TelepaanoBeIaHuH
10 | Pagmomepenaromue ycTpocTBa st | + + + + + +
TeJIepailuOBEeIAHNUS
[ocaexyronmmue Ay cCUMNIHHbBI
1 Mertpoorus, cTaHIapTH3AMS U + + + + + + + + + +
cepTudHKanus B
NH()OKOMMYHHUKAIUAX
2 OIeKTpONUTaHNE YCTPONUCTB H + + + + +
CUCTEM TEJIEKOMMYHHKALUI
3 ITpoexTupoBaHNe U SKCILTyaTaIHs + + + + + + + +
BUJICOMH(OPMAIIMOHHBIX CUCTEM
4 W3mepurenbHOE TENEBUICHNE +
5 [IpoekTrpoBaHUE TEICBU3UOHHBIX + + +
CHCTEM
5.4. CooTBeTcTBHE KOMIIETEHIHH, JOpMHUPYEMBIX IPU U3YYeHUM AMCUUIIMHBI, M BUAOB 3aHATHH
Iepeuyens Bunel 3ansaTHit DOopMBI KOHTPOJIS
KOMITETEHITHIA 1 JIP 13 KIT CP (Oemanuzayus)
IK-12, 1IK-14 + + + + [IpoBepka koHcnekra JI; mposepka /13,
tectsl 1 KTP na I13; nposepka orueros mo JIP

JI — mexnms, [13 — mpakTHyeckue U ceMuHapckue 3auiTus, JIP — maboparopHsie paboTHI,
KII — xypcoBoii npoekt, CP — camocrosiTensHas pabota cTynenTa, /13 — momaniaue 3agaHus
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6. MeToab! 4 (popMbI OPraHU3ALMH 00yUEeHHS
TexHoJ10rMH HHTEPAKTUBHOI0 00y4YeHHUsl IPU Pa3HbIX JopMax 3aHATHI B Yacax

Jlabopatoprsre | IIpakTuueckue Tpenusr
DopMbl Jlexuumy, parop p Macrep-
paboThI, 3aHATHS, Bcero
MeTtoabl qac. KJIacc,
Jac. Jac.
yac.
MUHH-TEKINH, TECTHI 6 6
Pab6ota B KOMaHIe 2 2
Pewenre cutyaumoHHbIX 3a/1a4 7 7
HccnenoBaTenbCKUM METOT 1 1
WTOro MHTEpaKTHBHBIX 3aHATHI 6 7 16
7. JlJabopatopHuslie padotsl (JIP, 16 yac.)
Ne Ne paznena T -
pasaer pyzio ®opMupyemsble
n/n IUCUUITIAHEI HamMenoBanne mabopaTOpHBIX padoOT €MKOCTb,
KOMITETCHIINN
n3 1abi. 5.1 Jac.
1 2 HCCHC,Z[OBEIHI/I? KOJIe0ATENBHOTO KOHTYpa C SJIEKTPOHHOU 4 TK-12: TIK-14
MIePECTPOMKOI JaCTOTHI.
2 2 HccnenoBanne AMana3oHHOi BXOHOM LeMH MPH PasTHIHbIX 4 TK-12: TIK-14
CBSI35IX C HCHACTPOSHHOM aHTCHHOH.
3 3 HccnenoBanre 1ana3oHHOTO CEJICKTHBHOTO YCHIIUTEIS 4 TK-12: TIK-14
paxrovacTOTEHI.
4 6 HccnenoBanue aMImInTy JHOTO JIETEKTOPA. 4 TIK-12; T1IK-14
8. IpakTuyeckue 3ausatus (113, 32 yac.)
Ne Ne -
: ® basnera N Tpyzo dopMupyemsbie
n/m JVICIUTITHHBI TemaTrnka IPaKTUIECKUX 3aHATHH €MKOCTb,
KOMITETCHIINN
n3 Tab. 5.1 gac.
1 2 Pacuer mapamMeTpoB napaieIbHOTO U MOCIEI0BATEIEHOTO 2 TK-12: TIK-14
KOJIe0aTEIbHBIX KOHTYPOB.
2 2 Pacuet napametpoB BIl ¢ HeHaCTpOEHHBIMY aHTEHHAMU. 2 I1K-12; TIK-14
3 2 Pacuer napameTpoB BIl ¢ HacTpoeHHBIMY aHTEHHaMU. 2 I1K-12; TIK-14
4 3 Pacuer mapamerpoB YPU ¢ ¢pukcrpoBaHHON HACTPOHKOM. 2 IK-12; [1K-14
5 3 Pacuer napameTpoB auana3oHHbIx YPY. 2 I1K-12; TIK-14
6 4 Pacuer napametpos 1Y ¢ kBagpatuunoit BAX CM. 2 I1K-12; TIK-14
7 4 Pacuer mapamerpos 14 ¢ mureitHO-ToManoit BAX CM. 2 IK-12; [1K-14
8 4 Br160p mpoMexyTOUHOH 4acTOTHI cyneprerepoanHHoro PY. 2 IK-12; I1K-14
9 5 Pacuer napamerpos YI14-1. 2 TK-12; TIK-14
10 5 Pacuer napamerpos YI14-2, YI14-3. 2 IK-12; TIK-14
11 5 Pacuer napamerpos YIIU-4. 2 IK-12; TIK-14
12 6 Pacuer napamerpos AJl. 2 I1K-12; [1K-14
13 6 Pacuer napamerpos Y/I. 2 IK-12; TIK-14
14 8 Or11eHKa 9yBCTBUTEIHHOCTH PY ¢ HACTpOECHHBIMH AaHTEHHAMH. 2 IK-12; TIK-14
15 8 OrieHKa 9yBCTBUTENHHOCTH PY ¢ HEHacTpOeHHBIMU 2 TK-12: TIK-14
AQHTEHHAMH.
16 8 OrieHKa YYBCTBUTEIBHOCTH PY ¢ MarHUTHOW aHTEHHOM. 2 IK-12; TIK-14
9. KypcoBoii mpoeKT - KOHTPOJIb camocTosATe1bHOI padoThl (KII-KCP) cTyieHTOB — He mpeycMOTpeH
10. CamoctositeibHas padora (CP, 64 yac.), CP Ha noaroTroBky u caady s3x3ameHna (36 yac.)
Ne Ne paznena Tpyno- Kontpons
n/n JACIUTLIAHBI Temarnka caMOCTOSTENBbHOM PabOThI €MKOCTb, Kommerenrpy | BPITONHCHHS paboThI
3 a6, 5.1 (Oemanuzayus) yac. (ompoc, TecT, I0M. 3a/[aHHe
M T.IL)
1 1-10 IIpopaborka marepuana JI. 20 MK-12; [TK-14 Tect KOHTOTS
(6 cemecTp)
2 2,3,6 Iloaroroska k JIP u 3amura 0T4ETOB 110 16 [K-12: [K-14 3ammra OTIETOB
(6 cemectp) | BeImOTHEHHBIM JIP.
3 2,3,4,5,6,8 | Ilogroroska k I13 u BeimonHenue /13 mo 16 [K-12: [K-14 Tiposepka /I3
(6 cemecTp) | Temam, yKa3aHHBIM B TabiuIe 8.
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4 2-3,4,5,6 Iloaroroska k 4-m KTP 1o Temam, 12
(6 cemecTp) | yKasaHHBIM B TabuuLe 8. (mo 3 wac. ma | IIK-12; IIK-14 IIposepka KtP
1-ny K1P)
5 1-10 [MoxroToBka U cava 3K3aMeHa. 36 MIK-12; TIK-14 SK3aMCH
(6 cemecTp)
Bcero CP B 6 cemecTpe 100

11. IlpumepHasi TEMATHKA KYPCOBBIX MPOEKTOB — KYPCOBOIi MPOEKT He MPeIyCMOTPeH

12. PeliTuHrOBasi CHCTEMA JIUIA OLIEHKHU YCIIEBA€MOCTH CTY/IEHTOB

Tabauna 12.1. bayutbHBIE ONIEHKH IS AieMeHToB KoHTpois JI, JIP, I13 (6 cemecTp)

MakcumanbHbIi Macnmanbibiii
. MaxkcuManbHbII 6asut 3a IepuoI Bcero 3a
DOneMeHTHl yueOHO! AeSATENbHOCTH Gan na 1-yio KT 0aut 3a mepuox wexcty 2KT 1 Ha cenect
mexay 1KT u 2KT p
KOHeIl ceMecTpa
Iocentenue JI 4 3 3 10
ITocemenue 113 2 2 2 6
Brinonsenue padot no I13 6 6 6 18
KomrmoneHT cBoeBpeMeHHocTH 110 13 2 2 2 6
ITocemenue JIP 2 2 4
BrimonHenve u 3amuTa 0T4eToB 1o JIP 10 10 20
KomrmoHeHT cBoeBpeMeHHOCTH 110 JIP 6 3 3 6
Hroro 3a nepuoja (Makc.) 14 28 28 70
Crnaua sk3aMeHa (Makc.) 30
Hapacraomum uTorom (Makc.) 14 42 70 100
Taoauna 12.2. Ilepecuer 6am10B B o1ieHKH 32 KOHTposibHBIE TOUKH (KT)
BaJjuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Onenka
> 90 % ot MakcumanbHOHM cymMMbl OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMansHOH cyMMBI OamioB Ha maty KT 4
Ot 60% 10 69% oT MakcuManbHOH cyMMBI OamioB Ha maty KT 3
< 60 % ot MakcumanbHOI cymMmBl OamoB Ha naty KT 2
Tab6muna 12.3. [lepecuer cymMMbl 0aJIOB B TPAJAUIIMOHHYIO ¥ MEXTYHAPOIHYIO OIEHKY
Ouenxa (FOC) Hrorosasi cymMmma ﬁaﬂH?B, YYUTBHIBAET YCHENIHO Ouenxa (ECTS)
CIAHHBIN JK3aMeH
> (otmaaro), 90 - 100 A (0oTnH4HO)
(3a4TeHO)
85-89 B (o4eHb xopoio)
4 (xopomo), 75_ 84 C (xoporo)
(3auTeHo) 20-74
3 (YOOBIETBOPUTEIIBHO), 65 - 69 D (ynosnersoputensHo)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEeYAOBJIETBOPUTEIHHO),
(He 3a4TeHO)

Huzke 60 6a10B F (neynoBneTBOpHUTEIHHO)

13. YueOHO-MeTONMYECKOE H HH(POPMALMOHHOE 00ecTedeHne JUCHUIIIHHBI
13.1. Ocnosénasn numepamypa

1. TIlymkapes B.I1. YcrpoiicTBa npueMa u 00pabOTKHM CHTHANOB [DJIEKTPOHHBIA pecypc]: YdueOHOe mocodue. —
Tomck, Tomck. roc. yH-T cucTeM ympasieHuss W panuodnektponuku, 2012, — 201 c. (Pexxum gmoctyna:
http://edu.tusur.ru/training/publications/1519).
13.2. /lonoanumenvuasn aumepamypa

2. Onumyk A.I'. u np. Pagnonpuemusie ycrpoiictBa: YueOHoe mocobue anst By3oB. — MuHck.: HoBoe 3HaHue,

2006. - 240 c. (54 ok3.).
3. TManmkor B.B. Pagnonpuemnsie ycrpoiictea. - M.: Panno u cBsizb, 1984. — 392 c. (64 3k3.).
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10

lonoBun O.B. Pagnonpuemusie ycTpoiicTBa: YueOHUK IS TeXHUKYMOB. - M.: I'opsiuas nuaus - Temexom,
2004. - 384 c. (99 axk3.).

Byra H.H., ®anbko A.W., Yuctsaxos H.U. Paguonpuemusie ycrpoiictsa. - M.: Paguo u cBsa3p, 1986. — 320 c.
(22 7k3.).

Bobpos H.B. Pagnonpuemusie yctpoiicTsa. - M.: Oneprus, 1976. — 368 c. (18 3k3.).

Hassimos 10.T., Haany F0.C., XKykosckmit A.Il. u np. Paguonpuemusie ycrpoiicTBa: YdeOHOoe mocoOue st
By30B / [Tox pexa. A.IL. XKykosckoro. - M.: Beicinas mikoina, 1989. - 344 c. (48 7k3.).

YucrsaxkoB HM., CunopoB B.M. Pamgumonpuemubie ycTpoictBa: YueOnuk s By3oB/Ilog  pen.
H.U. Yuctsakosa. - M.: Cea3p, 1974. — 409 c. (36 3K3.).

AwmmnanToB U.H., AaronoB-AnTtunos FO.H., Bacunses B.I1. u np. Pagnonpuemusie ycTpoiicTBa: Y4eOHUK a7
By30B / ITox pen. B.W. Cudoposa. - M.: Coserckoe paavo, 1974. — 561 c. (14 sk3.).

Memuxos C.B. AranoroBoe u nmudpoBoe pagnoBemanue [DIeKTpOHHBINA pecypc]: YaedHoe mocobue. Mznanue
Tperue, ucrpasieHnoe. — Tomck: TOMCKHI TOC. YH-T CHCTEM YIPaBICHHS U paanodiekTpoHuku, 2015. — 233 c.
(Pexnm noctyna: http://edu.tusur.ru/training/publications/5457).

Memuxos C.B. AnanoroBoe u 1udpoBoe pamuosemanue: YdeOHoe mocodme. — Tomck: Tomckuii roc. yH-T
CHCTEM YIpaBJICHUS U paauodiekTponuku, 2002. — 251 c. (80 7k3.).

13.3. Yueono-memoouuecxkue nocoous (YMII) u npozpammnoe obecneuenue
13.3.1. YMII o 113 u CP npu noozomoeke Kk HuUm

Memuxos C.B., Ilymkapes B.I1., Sxymeswu I"H. Pamnomnpuemnsle ycTpoiicTBa [DIEKTpOHHBIA pecypc].
COopHuK 3a71a4 1 ynpakHeHnid. — Tomck: TOMCKHI TOC. YH-T CUCTEM YIIpaBIeHUsS U paguodsiekTponuku. 2015.
—94 c. (80 3k3.). (Pexxum moctyma: http://edu.tusur.ru/training/publications/4939).

Memuxos C.B., Ilymkapes B.Il., fAxymesuu I'H. Pamuonpuemnsie yctpoiictea. COopHHK 3amad U
ynpaxHeHnid: YdeOHoe Meromuieckoe mocobme. — Tomck: ToMckuit TOC. YH-T CHCTEM YIpaBIeHUS U
paauosnextponuku. 2011, — 93 c. (80 3k3.).

Memuxos C.B. UyBCTBHTENBHOCTh PaIUONPHUEMHBIX YCTPOHCTB: YdeOHOe mocoOue JUIsl JIEKIMOHHBIX |
NPAaKTUYECKUX  3aHSATHH, KypCOBOI'O  INPOCKTHPOBAaHUS,  CaMOCTOSITEIbHOM  pabOTBl  CTYIEHTOB
paaMoOTEeXHUYECKUX clienualbHOCTed. M3manue BTOpoe, ucnpaBieHHoe. — Tomck: ToMck. roc. yH-T cHCTEM
yIpaBIICHUS u PaAnO3IEKTPOHUKH, 2015. - 99 c. (100 3k3.). (Pexum JOCTyna:
http://edu.tusur.ru/training/publications/5109).

Konorpueos B.A., MenuxoB C.B. CamoctositenbHass paboTra CTyAeHTa TNpH HM3YYCHUH JUCIUILIIAH
MaTeMaTHYeCKO-€CTECTBEHHOHAYYHOT0, 001menpodeccuoHanbHOro  (MpoecCHOHANbHOr0), CHELHAILHOIO
LUKJIOB [DNEeKTpOHHBIH pecypc]: YueOHO-MeToaudeckoe MOcoOHe MO CaMOCTOSTeNbHOH paborte. — Tomck:
ToMckuii roc. YH-T CHCTEM yhpaBieHUs u paguosnektponukd, 2012. — 9c. (Pexum pocryma:
http://edu.tusur.ru/training/publications/1845).

13.3.2. YMII 0ona JIP u CP npu noozomogeKe K HUM U HANUCAHUA OMYEH 08

Menuxos C.B., Ilymkapes B.I1., XKemnepckas C.II. Pamuonpuemnsie ycTpoiicTBa [DIEKTPOHHBIN pecypc:
Y4eOHO-MeToMUecKoe MocoOue 1O Ja0opaTOpHBIM 3aHATHSAM W CAMOCTOSITENILHON paboTe sl CTYAEHTOB
paMOTEXHUYECKHX crenunaibHocTeil. — ToMck, TOMCKHIA roC. YH-T CUCTEM YIIPABIECHUS U PATHUOIIEKTPOHUKH,
2012. — 74 c. (Pesxum poctyna: http://edu.tusur.ru/training/publications/2015).

[Mymkaper B.II. HccnenoBanue kojeOATEeIbHOIO KOHTYpa C 3JICKTPOHHOH MEPEeCTPOHKON 4YacTOThI
[DnexTponHbIl pecypc]: YdueOHO-MeToM4ecKoe mocodue 1mo gadopaTopHol paboTe B KOMIBIOTEPHOU cpejie
QUCS. — Tomck, ToMckuii roc. yH-T CHCTeM YINpaBieHHs U paguodniekTpoHukd, 2012. — 25c. (Pexum
moctyma: http://edu.tusur.ru/training/publications/1575).

ITymkapes B.II. MccnegoBanue auama3oHHONW BXOAHOW 1€MW MPU Pa3JIMYHBIX CBA3SX C HEHACTPOECHHOMU
aHTeHHON [DJEeKTPOHHBIM pecypc]: YueOHO-MeTomuyeckoe Tmocodue 1o JabopaTopHoir paboTe B
komnbroTepHOi cpene QUCS. — Tomck, TOMCKHII roc. YH-T CHCTEM YIPABIEHUS U paAHOdIEKTPOHUKH, 2012. —
27 c. (Pexxum noctyma: http://edu.tusur.ru/training/publications/1576).

[Tymkapes B.II. HccnenoBanue auama3oHHOrO CEJIEKTUBHOIO YCHIIUTENS PAagUOYacTOThl [DNEKTPOHHBIN
pecypc]: YuebHo-MeTommueckoe mocooue no nadbopatopHoi padbote B kommnbioTepHo cpeae QUCS. — Tomck,
ToMckuii TOC. YH-T CHUCTEM YyHpaBieHUs W pamuodniektpoHukn, 2012. — 24 c. (Pexum pgocryma:
http://edu.tusur.ru/training/publications/1574).

[Tymkapes B.I1. UccnenoBanne aMmIummuTyqHOTO AeTeKTopa [DIEKTPOHHBIH pecypc]: YdeOHO-MeToaudecKkoe
nocobue mo JaboparopHoii padbore. — Tomck, TOMCKHMIA TOC. YH-T CHCTEM YIIPABIECHUS M PAJAHOIEKTPOHUKH,
2012. — 25 c. (Pesxum moctyna: http://edu.tusur.ru/training/publications/1622).
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13.3.3. IIporpammHoe odecnevenne

1. MatLab 6.5.
2. MatLab 7.0.
3. Microsoft Word.

14. MaTtepunaabHO-TEXHHYECKOE 00ecnedeHre JUCIHIUTHHBI: KOMITBIOTepHBIN Kinace (aya. 427 PK) — cepep,
7 [19BM; Jlaboparopus I'TIO (ayx. 414a PK) — cepep, 6 [IDBM.

15. MeToauuecKkue PE€KOMEHIAIUMU MO OPraHU3AlIMHA U3YUYCHUSA TUCHUIIIHHBI: ITOCCIICHNUEC BCEX IJIAHOBBIX
3aHATHH U KOHcyHLTaHHﬁ; CHCTEMAaTHYCCKOC BBIIIOJIHCHUE 3aJaHUMN.

16. KouTpoJibHble BONMPOCHI /UIsi NMPOBEPKH 3HAHUN MO JHCHMIUIAHE, BXOAfAIINE B IK3aMeHAIHOHHbIE
Outersl (mpuBeeHb! Takke B IIprioxennn k naxHoit padodeit mporpamme (POHJ OHEHOYHBIX CPEACTB
MO YYEBHOU JUCHUIIJIMHE «PannonpueMHbie YCTPOHCTBA 1151 TeJIePaHOBEIIAHMS)).

1. Ha3naueHme W OCHOBHBIC XapaKTEPUCTHKH paguoNpHEeMHBIX ycTpoicTB (PY). CtpykrypHBIe cxembl PY, ux nocTomHcTBa U
HEJIOCTATKHU (JETEKTOPHBIN MPUEMHHUK, NIPSIMOTO YCHIICHHS, CYTIEPreTEpOANH, IPSMOTO NMPpeoOpa3oBaHus, pereHepaTuBHbIH,
CBEpXpETCHEPATHBHBII).

2. DKBUBAJICHTHBIE CXEMBI, MapaMeTPbl M CBOWCTBA OTKPBITHIX HEHACTPOCHHBIX M HACTPOCHHBIX NPHEMHBIX AHTEHH,
PaMOYHBIX U ()EPPUTOBBIX IPUEMHBIX AaHTCHH.

3. Haznauenme Bxomnoit nerm (BII) PY. TpeboBanust ko BI[ PY. Cxemsr BI] ¢ menactpoenHoit antenHoi. Cxemsr BI] ¢
HACTPOCHHO! aHTEHHOM. DIIeKTpOHHAs nepecTpoiika BlI, cxeMsl, ycioBus st BeIOOpa 3eMeHToB cxeM. Ocobennoctu BI]
IIpueMHHKOB fuanazoHoB YBY u CBY.

4. BIl ¢ eMKOCTHO#H CBsI3pI0 C HCHAaCTpOCHHOW aHTeHHOH. Koaddunuent nuamazona. l3MeHeHHE pPE30HAHCHOTO
KO3 pUIMEHTa Tepenadyu MpH mepecTpoiike. BeIOOp BETHMUYMHBI €MKOCTH CBs3H. M30uparenbHOCTh. JlOCTOMHCTBA U
HEIOCTaTKH.

5. BIl ¢ MHAYKTUBHOMN CBS3bI0 C HCHACTPOCHHOM aHTEHHOW. PeKMMBI «yKOPOUEHHON aHTEHHBI» U «YIJIMHEHHOW aHTEHHBI».
Koappunnent nuanasona. V3MeHeHHe pe30HaHCHOTO KO3 @HIMEHTa Nepeadd NpH NepecTpoiike. Bribop BenmnduHbI
cBsi3u aHTeHHBI co BL. M30upaTtensHOCTh. JIOCTOMHCTBA M HEAOCTATKH.

6. BLl ¢ koMOMHUpPOBaHHOH CBS3BI0 C HEHACTPOCHHOH aHTeHHOW. KoaddummeHnt amama3zona. M3MeHeHHWE pe30HAHCHOTO
ko3(hpunreHTa nepenadn Mpu nepectpoiike. Beioop BenmmanHb cBsi3u aHTeHHHBI co BII. M36uparensHocTts. JJocTonHCTBA M
HEIOCTATKH.

7. BII ¢ marautHO# anTeHHOH. KoadduimenT nnamazona. BeiOOp BeIMYMHBI CBSA3M aHTEHHBI C MOCIETYIOMINM KacKa/lOM.
W3MeHeHue pe30HaHCHOTO K03 duitnenTa nepenadu mpu nepectpoiike. M30uparenbHOCTh. JJOCTOMHCTBA M HETOCTATKH.

8. BILI mpu HactpoeHHOW aHTeHHe. YcioBusi cornmacoBanust BL] c¢ antenHoit. Ilapamerp cormacosanus. Koadduiments
nepegayn BII o HampsHKEHUIO U 110 MOIIHOCTH. V30HpaTeIbHOCTD.

9. Ha3naueHue M OCHOBHbIE TOKazarenu ycuiutens paxuodactoTsl (YPU). Cxema nepectpanBaemoro YPUY, HazHaueHue
3JIeMEHTOB. DJEeKTpoHHas mepecTtpoiika YPU. M3meHeHue pe3oHaHCHOro Kod(h(UIMEHTa Mepedayd MpU INepecTpoiike.
N36uparenbHOCTh. UIBTPHI THIIA «ABIPKa», «IIPOOKa», X Ha3HAYCHHUE.

10. HenepectpanBaembiii YPU B pekuMe cOTIIacOBaHWS C HAarpy3KOH. YCJIOBHs coriacoBaHms. [lapaMeTp coriiacoBaHWS.
KoapunnenTts! nepegayun o HapsHKEHUIO U 110 MOITHOCTH. M30upaTenbHOCTS.

11. MapasuTHBIe 0OpaTHBIE cBs3u B YPU, Mephl M0 yMEHBIICHHIO WX BIUSHHA. YCIOBHA Tepexoaa pe3oHaHcHoro YPY B
peXUM TEHepaliy Mapa3uTHBHIX KoeOaHWd. YCTOWYHMBEIM Kod(pduuueHT ycmineHus YPYU mpu neiicTBuu BHYTpeHHEH
oOpatHoii cBs3u. Helitpanuzanus BHyTpeHHEH o0paTHOM cBsi3u B YPU.

12. AmruintynHas (konebarenbHas) XapakTepUCTHKA PE30HAHCHOIo Kackazna. Mckaxenue (opmbl orubaromiell aMIuiMTyaHO-
MojynupoBaHHoro curHaina (AM-curnana) 8 YPY. Koaduunent rapmonuk. Mepsbl JUisi €r0 yMEHbII CHHS.

13. biokupoBanue (3aburtue) curnaia B YPU. [lepekpectubie nuckaxxenus: B8 YPU. B3aumuast moayssiumst (MHTEPMOLYJISIIUS) B
YPU. BropuuHnas monyisinus B YPUY. Mepsl 1711 UX YMEHbUIEHUS.

14. Ha3znauenue, MecTo B TpPHEMHHKE, COCTaB M MoOKazartenu mpeodOpaszoBatens yacToTel (I[TY). Cxemsr ITY, Ha3HaueHue
JJIEMEHTOB.

15. CnekTpanbHblii COCTaB BBIXOJHOTO TOKa OJHOHampasieHHoro cmecuressi (CM), aMIUIMTYABl TOKOB KOMOHMHAIIMOHHBIX
yactoT. KpyTrnsna npeobpasoBaHusi.

16. YacroTHas xapakTepucTHKa W KaHaIbl moOo4yHOro nmpueMa smHeliHoro ITY. Mepsl o nx ocnabnenuto. [IpeobpaszoBanune
YacTOTHI C MHBEpCUEH 1 03 MHBEPCHH CIEKTpA.

17. Kanansr mobounoro npuema HenuueitHoro [TY. Mepsl o ux ocnabienuro. OcoOeHHOCTh KaHaa MOOOYHOrO MpHeMa C
gactoToi (fc+fmp / 2).

18. Uckaxenus ¢Gopmbl orudatomeii AM-curHana, OnokupoBaHue (3a0UTHE), TEPEKPECTHbIE HWCKAKEHUs, B3auMHas
MOIYJISAIHS (MHTEPMOIYIIAINS ), BTOpryHas Moxyisamus B ITH. Mepsl o nx ocnabieHuto.

19. Cioxxnbie cxembl ITH u MeTo[ onpenesieHus: CIEKTPAIbHOIO COCTaBa UX BBIXOJHOIO TOKa Ha OCHOBE CTEIEHHOTO psifa.
CaoiicTBa croxxHBIX cxeMm I1TH.

20. Bei6op pexuma padotsl cmecuresst (CM) npu nuneliHo-1omaHoi BAX. Beioop pexuma padotst CM npu KBaaApaTHIHON
BAX.
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21. TpeboBanus k rerepoarHaM npueMHUKOB. CriocoObl oOecnieyeHns cTabMIIbHOCTH YacTOThl TeTrepoanHa. IlepectpanBaemble
CHUHTE3aTOPBI 4aCTOT.

22. Heo0X01MMOCTB ¥ CIIOCOOBI CONPSIKEHHS HACTPOEK IPECEIEKTOPa U IeTepOIHA TPUEMHHUKA.

23.Br160p TPOMEKYTOUHOH UAaCTOTHl CYIEPreTepoauHa, HWCXOAS W3 YCIOBUH ofecmedeHHns W30MpaTeNbHOCTEH 10
3€pPKaIbHOMY U COCEIHUM KaHaJlaM.

24. YcnoBus, TPUBOIAMINE K HEOOXOIMMOCTH JBOHHOTO TPeoOpa3oBaHUS YaCTOTHI B CYNEPTreTCPOIUHHOM MpPHEMHHUKE.
CTpyKTypHas cxema IPHUEMHHKA C TBOMHBIM IpeoOpazoBaHneM dacToThl. Hanboee omacHsIe KaHAIbl TOOOYHOTO MpHeMa
CyINepreTepoanHa ¢ JBOWHBIM IIPE0Opa30BaHUEM YaCTOTHI.

25. HazHauenme, mokasaTenn, cXeMbl ycminTeneil mpomexxyrogHoit dactorel (YIIH). Cxema u cBoiictBa YIIU-1 (YIIY ¢
OJIMHOYHBIMH HaCTPOCHHBIMH B pe30HaHC KOHTypamu). Koaddunuent npsmoyronsHocT. DyHKIUS pacIipeHust MoJI0CH.
QuUKTHBHOE efuHNYHOE ycwieHne. DyHKIMs ycuneHus. Y cUINTeNbHbIe cBoiicTBa m-kackaaHoro YIIU-1 npu paznudHbIX
BENINYNHAX (PUKTHBHOT'O €AUHUYHOTO YCHICHHUS.

26. CxeMbl ¥ CPaBHUTEIBHBIC CBOMCTBA MO U30HpaTenbHOCTH U yeuneHuo YITU-1, VITY-2, VIIY-3, VIIY-4.

27. CTpyKTypHbIE CXEMBbI IPHEMHHUKOB C (PHIbTPaMu cocpenoToueHHol n3duparensHoctu (cenekuun) PCU (PCC). PCU na
ocHoBe LC-3nementoB. Dnexrpomexanndeckue OCU. [Tre3okepamuyeckue @CHU. Kpapuessie ®CU. ITAB-¢pmnbTpsr. Ux
CBOMCTBA.

28. HazHauenue, mokaszaTeld aMIUIATYOHBIX AeTeKTOpoB (AJl), ocHOBHBIE cxeMbl AJ] Ha MOIYNPOBOIHUKOBBIX IHOIAX
(mocnemoBatensHbIil All, mapamnensaerit AJl, Al ¢ yaBoeHHeM BBIXOAHOTO HampspkeHus ). [lapamerpsr quomgnoro AJl B
pexuMme caadbIX CUTHAJIOB (B KBaIPATHIHOM PEKUME PaOOTHI).

29. YcnoBust Uit oOecTiedeHust IMHEHHOTO pexknma padboTsl nuogaoro A/Jl. Ypasaenue AJl. Yrom OTCEUKH 1 €T0 HaXOXKICHHUE.
Koadpunuenr nepenaun nunerinoro A/l

30. BxogHoe compotuBieHue auonHbix AJl (TocienoBaTeabHOrO, MapaulelbHOTO, C YIABOCHHEM BBIXOJHOTO HAIPSHKSHUS).
Koadpunuent punprpanu AJl. CiocoObl yBenuueHus: KodhpuiuenTa GUIbTpannm.

31.JIuHeliHble MCKa)XEHHUs CUTHajla MOIYJSIIMM B IHOAHOM JnHeHoM AJl. YcnoBust mis oOecriedeHHs X JOMYCTHMOTO
YPOBHS.

32. Henunelinble uckaxenus orubaromieii AM-curHana B guoanom AJl 3a cuer HenuHeinoctn BAX auwoma. Hemuneiinsie
HCKakeHus1 ormbaromeidl AM-curHaia 3a CYeT WHEPIMOHHOCTH HArpy3ku (MCKaXXeHUs BHUIa «mwiay). HenwHeliHble
nckaxkeHns: AM-currana B puomHoM AJl 3a cuer mepexomHOW menu (MCKa)XEHHS BHIAa «OTCEUKa»). YCIOBUS IS
obecrieueHnst OTCYTCTBHS HEIMHEHHBIX NCKayKCHMUH.

33. Cxema 1 CBOWCTBA T€TEPOANHHOTO JETEKTOPA.

34. Cxema u cBolicTBa HebagaHcHOTO (ha3oBoro (cuHXpoHHOTO0) nerekropa (®J). Cxema u coiicTa 6amancHoro O/I.

35. Cxema, IpHHIUN paOOTHI, JOCTOMHCTBA M HEOCTaTKW HEOAJaHCHOTO M OaJaHCHOTO YacTOTHO-aMIUIMTYAHBIX YacTOTHBIX
nerexktopos (YJI).

36. [IpuHnunuanpHas cxemMa, IPUHIIMI pabOThI, JOCTOMHCTBA U HEAOCTATKH HEOATAHCHOTO U OaJJAaHCHOTO YaCTOTHO-()a30BhIX
Y.

37. Cxema, mpuHITUI pabOThI, JOCTOMHCTBA U HEJOCTATKH UMIIYJIbCHO-CUETHOIO 4acTOTHOrO aerekTopa (Y/1).

38.Peakiuss YJI Ha rapmonudveckyro mnomexy. Peakuumst YJ[ Ha (iaykTyalldoHHYIO momexy. IIpeabICKakeHHs CHTrHaja
MOIYJSIMM B TeperaTdyuke MpHu 4yacTOoTHOM Moxymauuu (UM) m umx nens. KommeHcamms npeasICKaXXeHHH CUTHaia
MOJYJISIIINN B IPUEMHHUKE.

39. Umnyneensrii getekrop (M). BpeMs ycTaHOBIIGHUS U BpeMs CIajia Mepex0JHON XapaKTePHCTHKH.

40. ITukossrii gerexrop (I111). YcmoBue mukoBoro pexmnmMa padoTHL

41.Ha3nadyenue, CTpyKTypHasi CXeMa WM NPHHIMI PabOTHl acTaTUYECKOH CHCTEMBl aBTOMAaTHYECKOW MOICTPOMKHM YacTOTHI
rerepoauHa (AITUD") cyneprerepoanaHOoro pueMHnka. Tpeboanus k 61mokam cuctemsl AITUIT. Y cmoBus, mpu KOTOPBIX
BO3HHKaeT HeoOxoaumocTh npumeHenust YIIT B nenun obpatHoii cBsizu cuctembl AITUIT. Kosdduument aBronoactpoiiky.
ITonoca ynepskaHus, mojgoca 3axBara.

42. Ha3znavyenue u cTpykrypHas cxema PY ¢ cucremamu APY «Hazan»: npocras APY, 3anepxannas APY, ycunenHas APY.
TpeboBanus k Gmokam cucteMmbl APY. Uncno xackaloB NPHEMHHKA, KOTOPBIE HEOOXOAMMO OXBaTHTh cHUcTeMoil APY.
VYcoBus, IPH KOTOPBIX BO3HUKAET HEOOXOIMMOCTh IMPUMEHEHHUs yCHInTens noctostHaoro toka (YIIT) B menu obpatHoi
cBsA3U cucTeMbl APY.

43.TlomMexu W IIyMBl Pa3IMYHBIX YaCTOTHBIX AMAIA30HOB (aTMocdepHble, MHAyCTpUallbHble, KocMuueckue). IlaccuBHble
nomexu. lllymoBas monoca 4YacTOTHO-W30MpaTenbHOM cHcTeMbl. HomuHambHas MOIIHOCTH TEIUIOBOTO IIyMa.
Koappunnent mryma u mrymoBas Temneparypa uderbipexnomocHuka. Koadunuent myma naccusHoi nemu. IllymoBas
TemnepaTypa npueMHoil anTeHHbl. OTHOCHTENbHAS IIyMOBAasi TeMIEpaTypa NPUEMHON aHTCHHBL.

44.OneHka 4yBCTBHUTEIBHOCTH PAIMONPHUEMHOIO YCTPOHCTBA C HAaCTPOCHHOH aHTEHHOW. (DakTOpbl, OT KOTOPHIX 3aBHCHT
YYBCTBUTEIbHOCTh NPUEMHHKA. BO3MOKHBIE TyTH NOBBIIEHHUS YyBCTBUTEIBHOCTH.

45. IucpoBast JeMOAYIIALNS ITyTEM BBIJSICHISI KOMIUIEKCHOM aMIUIMTY bl CUTHAJIA MPOMEXXYTOYHOM 4aCTOTHI KBaJpaTyPHBIM
mmpeobpa3oBaHUEM.

17. TunoBsble 3a1a4u VI MPAKTHYECKUX 3aHATHI: npuBeaeHsl B [Ipunoxkennn k ganHO# pabodelt mporpaMme
(®OHJ] OLIEHOYHBIX CPEJICTB 1O YYEBHOU JUCLHUIIVIMHE «PagnonpueMuble ycTpoicTBa A
TeJepaauoBeanus»). [1oIHbINH KOMIUIEKT 3a/1a4 JUIsl TPAaKTUYECKHUX 3aHsATHi cM. B [12,13].
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1 BBeagenue

@®ona  oueHouHbix cpeacts  (DPOC) sBrnsercs npuiIokKeHHEM K pabouell mporpaMme JAUCHUILINHBI
«PamuornpueMHbie ycTpoiicTBa ans tenepanuosemanusi»y (PYTB) u mpencraBinser co0oil COBOKYITHOCTh KOHTPOJIBHO-
HM3MEPUTEIbHBIX MAaTepUAIOB (THUIIOBBIE 3aJadyd (3alaHuisl), KOHTPOJbHBIE pPa0OThI, TECTHI M Jp.) M METOJIOB HX
WCIIONIBb30BaHMA, TMpEeJHA3HAUEHHBIX IJIs U3MEPEHUS YPOBHS JOCTHM)KEHHS CTYJEHTOM YCTaHOBJICHHBIX DPe3yJbTaTOB
o0OyueHusl.

®OC 1o IUCUUIUIMHE HCIIONB3YETCS MPH MPOBEACHUM TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM
aTTecTally CTYICHTOB.

[TepeueHp 3aKpEIUICHHBIX 32 TUCIMILIMHON KOMITETCHIIMH PUBEICH B TaduIe 1.

Taémua 1 — Ilepeyens 3aKpenJieHHBIX 32 AUCHUILTUHONA KOMIIeTeH Uit

HCpBH‘IHLIfI KOHTPOJIb

Kon @opmyaupobka JTansl (JOPMUPOBAHNUS KOMIIETEHIIMH
KOMIIeTeHIMH

MK-12 I'oToBHOCTB K KOHTpONtO | Jonscen 3namp:
COOTBETCTBUS e TIPUHIUIBI PA0OTH! PAAUONIPUEMHBIX Y3JI0B, OJIOKOB U
pa3pabaTeIBacMBIX YCTPOHCTB U MOHUMATD (PH3HUECKHE TPOLIECCHI,
IIPOEKTOB U TEXHUYECKOU MIPOMCXOAAIINE B HUX; 00 HCKAKEHISIX HENPEPHIBHBIX U
JOKyMCHTALUK JUCKPETHBIX CUTHAJIOB IPU MPOXOKICHUH pagloTpaKTa
CTaHzapTam, MIPUEMHUKA, O BUAAX IOMEX PaJuoIpUeMy U METOax
TEXHUUYECKUM YCIOBUIM MOBBHIICHHUS TIOMEXOYCTOHYNBOCTH TIpHeMa HHPOPMAIIHH,
U IPyrM HOPMAaTHBHBIM 00 0COOEHHOCTSIX paJMOIPUEMHBIX YCTPOICTB pa3IMYHOro
JIOKyMEHTAaM. Ha3HaYeHHUS.

K-14 YMeHue ocyIecTBIATh

Honowcen ymemp:

COOTBCTCTBHA e [IPUMEHATH Ha MPAKTUKE METOABI aHAJIN3a U pacueTa
paspabarbiBaeMbIX . OCHOBHBIX (DYHKITHOHATBHBIX Y3JIOB PaJIHOTPHEMHBIX
MPOCKTOB K TEXHUIECKOU YCTPOMCTB; pa3pabaThiBaTh U 0OOCHOBHIBATH
AOKyMCEHTallun COOTBETCTBYIOIIHE TEXHUUESCKOMY 3aIaHUI0 U
HallMOHAJIbHBIM 1 COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUU U TEXHUKHU
MEXTyHapOAHBIM CTPYKTYPHBIE U IPUHLUNNAJIBHBIE CXEMBI PAJHOIIPHEMHBIX
CTaHJlapTaM H y3JI0B M YCTPOMCTB C Y4ETOM UX MECTa B CUCTEMAX
TCXHUICCKHUM PaIHOCBSI3U U PAAUOIOCTYNA, YCIOBUAN UX AKCILTyaTalluu,
periamMeHTaM. BKJII0Yasi TpeOOBaHMUsI 3KOHOMUKH, OXPaHbl Tpyaa U

OKPYXAIOIIEH CPEebl, IPTOHOMHUKH U TEXHHUECKON
ACTETHUKH; BEIOUPATH DJIEMEHTHYIO 0a3y ¢ y4eToM
TpeOOBaHMI MUHUATIOPU3AIINH, HAJICKHOCTH,
3HeKT’pOMaFHHTHOI71 COBMECTHUMOCTH, TCXHOJIOTHYHOCTH,
PEMOHTOMNPHUIOAHOCTH, YA0OCTBA IKCILUTyaTAI[MY H
3KOHOMHUYECKOH 3(p(HEeKTHBHOCTH; OCYILIECTBIIATh
CXEMOTEXHHUYECKOE [TPOCKTUPOBAHUE pa3pabaThIBACMbIX
PaaHONPHUEMHBIX Y3II0B U YCTPONCTB, BKIOYAs pacyer
3JIEMEHTOB MPUHIMITHATIBHBIX CXEM M TEXHUYECKHX
MOKa3aTeliei, CTPEMSICh K UX TeXHUKO-KOHOMHYECKOI
ONITUMHU3AIUHN ,;TIPOBOANUTDH HaTypHLIﬁ OKCIICPUMCEHT 110
M3MEPEHHIO OCHOBHBIX MTOKA3aTeNeH U XapaKTePUCTUK
PanMONIPUEMHUKOB U X (PYHKIIMOHATIBHBIX Y3JIOB.

Honocen enademon:

[IEPBUYHBIMU HaBbIKAMU HACTPOMKHU U PETYIUPOBKU
paavoNpUEMHON anmaparypsl IIpU IPOU3BOJICTBE,
YCTaHOBKE M TEXHUYECKOHU DKCILTyaTallHH.
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2 Peajm3anusg KoMIeTeHIHIA

2.1 Komnerenuusi [IK-12: ['0TOBHOCTH K KOHTPOJIIO COOTBETCTBUA
pa3padaTbIiBaeMbIX IPOEKTOB H TEXHMYECKOi IOKYMEHTAIHH
CTAHAAPTaM, TEXHHYECKHAM YCJIOBHSM H IPYTHM HOPMATHBHBIM JOKYMEHTAM

I[J'ISI (bOpMHpOBaHI/IH KOMIICTCHIIUU HeO6XOI[I/IMO OCyHICCTBUTb DPsAA  OTAIlOB. DTansl q)OpMI/IpOBaHI/Iﬂ
KOMIECTCHIONH, NPUMCHACMBIC JIsI 3TOI'O BHIbI 3aHATUA U HCIIOJIB3YEMBIC CpEIACTBA OLUCHUBAHHA IIPECACTABJICHBI B

Tabmie 2.

Taoauna 2— 9ranbl (l)OpMI/IPOBaHI(Iﬂ KOMIETCHIUU M UCITOJb3YEMbIEC CPEICTBA ONCHUBAHUN

Cocras

3HaTb

Ymernb

Baagern

3HaTh NPUEMBI KOHTPOJIS

Bnangets HaBBIKAaMM

COOTBETCTBUS YMeTh H3y4aTh METOIBI KOHTPOJISI COOTBETCTBUS
pa3pabaTbIBacMbIX KOHTPOJISI COOTBETCTBUS pa3pabaThIBaeMbIX
MPOEKTOB M TEXHUUYECKOW | pa3pabaTbIBacMbBIX MPOEKTOB M TEXHHYECCKOU
CoaeprkaHue 3TanoB | IOKyMEHTalUu MIPOCKTOB M TEXHHYECKOH | JOKyMEHTaIHH
CTaHAapTaM, JIOKYMEHTAIIUH I10 CTaHIapTaM,
TEXHHUYCSCKUM YCIIOBUSM HOPMATHUBHBIM TEXHHUYICCKUM YCIIOBUSIM U
U IPYyrUM HOPMATHBHBIM | JOKYMEHTaM JPYTEM HOPMATHBHBIM
JIOKyMEHTaM JIOKYMEHTaM
e JlaGopaTopHble
o Jlexuun patop
paboThI
e [IpakTHyeckue e JlaGopaTopHsbie
. e BrimonHeHue
Buabi 3ansaruii 3aHATHSA paboThI
r JIOMAIITHETO 3aTaHHsI e KVDCOBOi HDOGKT
. MTOBBIC
pynt e CamocrosTenpHast P p
KOHCYJIbTAIUH
paboTa CTyJJeHTOB
e  OdopmieHne
e Tecr OTYETHOCTH U e 3ammuta
e KontponsHas paboTa 3amuTa 1mabopaTopHBIX PaboOT
Hcnoas3zyembie
e Brimonnenue 7a00paTOpPHBIX paboT | e 3ammra KypcoBOTo
CpeIcTBa OLlEHMBAHUS
JoMalnHero 3aaanust | o Odopmienue u IIPOEKTa
e Dk3ameH 3aIATa JOMAITHETO e Dk3aMmeH
3aJIaHus

O6H_II/IC XapaKTCPpUCTUKHU IoKa3aTee u KPUTCPHUEB OLCHUBAHUA KOMIICTCHIIMHM HAa BCEX JTallaX IPUBECIACHBI B

Tabaune 3.

Ta0anna 3 — O0ue XapaKTepUCTUKH NOKa3aTesleii 1 KpuTepHeB OLleHUBAHUS KOMIIETEHI[UHU 10 3Tanam

OT1an4yHO (BHICOKHM A
YPOBEHBb)

3HAHUSAMU B TIpeiesax

H3y4aeMoi 00JIACTH C

TMOHMMAaHUEM TPAHUI]
MIPUMEHUMOCTH

MIPAKTUYECKUX YMEHUH,
TpeOyeMBIX JUIS pa3BUTHL
TBOPYECKHUX PELICHUH,

abcTparupoBaHus MpooieM

IMoka3aTesm 1 KpUTEpUH 3Harb Ymers Baanerb
Oo6nagaer paKTUISCKUMU
O06namaer quamna3’oHoOM
Y TEOPETUYCCKUMHU KonTponupyer paborty,

MIPOBOIMT OICHKY,
COBEPIIICHCTBYET NCHCTBHUS
paboTsI

Xopouo (0a30Bblii YypOBEHb)

3HaeT (haKThl, IPUHIIHIIEI,
MPOIIECCHI, OOIIUE MOHATHS
B IIpeeliax u3ydyaeMoin
obsactu

O06namaer qramna3’oHoOM
MPaKTHYECKUX YMEHUH,
TpeOyeMBbIX JIs PEeIICHHS

0071aCTH HCCIEI0BAHUS

OTIpeIeTICHHBIX TTPOOJIEM B

Beper oTBeTcTBEHHOCTS 32
3aBepIICHHUE 3a/1a4 B
HCCIIeIOBAHNUH,
MpucIocadIuBaeT CBOe
MOBEJICHUE K
00CcTOSITEIHCTBAM B
peleHun npoodiiem
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O061amaeT OCHOBHLIMU
YMEHUSIMH, TPEOYEMBIMHU
JUTSI BBITIOJTHEHHUS TPOCTHIX

O06namaer 0a30BLIMU
00IIMMHU 3HAHUSMU

PaGoraeT npu npsimom
HaOJIIOICeHU U

YIIOB.]'ICTBOI)I/ITGJILHO

(moporoBblii ypoBeHb)

3aga4

(DOpMyJ'II/IpOBKa rokasaresnen u KPUTCPHUEB OLICHUBAHHNA JIaHHOM KOMITETEHIIUH MMpuBCJCcHA B Ta6J'H/IIIC 4,

Taoauna 4 — Iloka3aTe,u u KPUTEPUH OLICHUBAHUA KOMIICTCHIIMMA HA dTalax

IMoka3aTesau U KpUTEpUU

3HaTb

Ymers

Baagern

e 3HaeT BCE MPUEMBI

KOHTPOJIAA COOTBETCTBUA

e YMeeT ObICTPO U3yuaThb

METOABI KOHTPOJIA

e CBOOOIHO BIIagceT
[pUEMaMu KOHTPOJIS

pa3pabaThIBaeMbIX COOTBETCTBHS COOTBETCTBHSA
N MIPOEKTOB U TEXHUYECKOM pa3pabaTbIBaeMBbIX pa3pabaThIBaeMbIX
OT1iu4HO (BBICOKUIA
oBeHD) JOKyMCHTALIUH MIPOCKTOB U MPOEKTOB U

yp CTaHAApTaM, TEXHUYECKUM | TEeXHHUYECKOU TEXHUYECKOU
YCIIOBUSM U APYTUM JIOKyMEHTAIINH T10 JIOKYMEHTALUU
HOPMAaTHBHBIM HOPMAaTHUBHBIM HOPMATHBHBIM
JOKyMCHTaM JIOKYMEHTaM JIOKyMEHTaM

¢ 3HaeT NpUEeMbl KOHTPOJIS

o YMmeeT N3y4aTb MCTOJbI

e Bnazneer npuemamu

COOTBETCTBHUS KOHTPOJIA KOHTpPOJIA
pa3pabaTbiBaeMbIX COOTBETCTBHS COOTBETCTBHUS
N IIPOEKTOB U TEXHUYECKOU pa3pabaTeIBacMBIX pa3pabaTsIBaeMBIX
Xopomo (0a30Bblii
oBeHD) JIOKYMEHTaLuU MIPOEKTOB U MIPOEKTOB U
yp CTaHAApPTaM, TEXHUYECKUM | TEeXHHUYECKOU TEXHUYECKOU
YCIIOBUSM U APYTUM JIOKyMEHTAIINH T10 JIOKYMEHTALUU
HOPMAaTUBHBIM HOpPMaTUBHBIM HOPMAaTUBHBIM
JIOKYMEHTaM JIOKyMEHTaM JIOKYMEHTaM
¢ B npuHune ymeer
® 3HaeT OCHOBHBIE ITPUEMBI DHHIUATIC yM o JacTU4HO BiaseeT
U3y4aTh METOJIbI
KOHTPOJISI COOTBCTCTBUSL KOHTDOJLS npueMaMu KOHTPOJIA
pa3pabaTbiBaeMbIX p COOTBETCTBUSA
o COOTBETCTBHUSI
MIPOEKTOB U TEXHUYECKOM pa3pabaTeBacMBIX
Y10BJIETBOPUTETHHO pa3pabaTeIBacMBIX
o JOKYMCHTAIlNU TMIPOCEKTOB U
(moporoBbIii YPOBEHD) MIPOEKTOB U N
CTaHaapTaM, TEXHUYCCKUM o TEXHUYCCKOHU
CJIOBHSIM U JPYTUM TEXHITICECKOM JIOKYMEHTaLuU
M Py JIOKYMEHTALUH 10 M
HOPMAaTUBHBIM HOPMAaTUBHBIM
OKyMEHTaM HOPMATHBHbIM JIOKyMEHTaM
HOKYM JIOKyMEHTaM ™

2.2 Komnerenuust IIK-14: YMeHnune ocyuiecTBJsiTb NEPBUYHbII KOHTPOJIb
COOTBETCTBHSI Pa3padaTbIBaeMbIX NPOEKTOB H TEXHHYECKOW JOKYMEHTAIUA
HAIMOHAJIHBIM U MEKIYHAPOJHBIM CTAHIAPTAM M TEXHHYECKHM perjiaMeHTam

I[J'IS[ (1)OpMI/IpOBaHI/I${ KOMIICTCHIIUH H606XOZ[I/IMO OCYHICCTBHUTL psd ITalloB.
KOMIIETCHI WU, MPUMCHACMBIC JIsI 3TOI'O BHbI 3aHATHH H HCIIOJB3YEMBIC CPCICTBA OLCHUBAHHA NPEACTABJICHBI B

Tabaune 5.

DTanel

Taﬁ.lmua 5 — Oranbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUU M UCITOJIL3YEMBbIE CPE/ICTBA OICHUBAHUN

Cocras

3HaThL

YmMmern

Baagernb

Coaep:xkaHue 3Tanos

3HaTh IPUEMBI
OCYILECTBICHUS
MIEPBUYHOTO KOHTPOJIS
COOTBETCTBUS
pa3pabaTbIBaeMbIX
MIPOEKTOB U TEXHUIECKOH

YMeTb u3ydatb IpUEMBbI
OCYILECTBIICHUS
MIEPBUYHOTO KOHTPOJIA
COOTBETCTBHSA
pa3pabaTbIBaeMbIX
IIPOEKTOB U TEXHUUECKON

Bnaners npuemamu
OCYIIIECTBICHUS
MIEPBUYHOTO KOHTPOJIS
COOTBETCTBUSA
pa3pabaThIBaEMBIX
MPOEKTOB U TEXHUYECKOMH
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JOKYMEHTaIN! JOKYMEHTAIU JIOKyMEHTALIN
HalMOHAIBHBIM H HOPMaTUBHBIM HOPMAaTUBHBIM JJOKYMEHTaM
MEKTyHapOAHBIM JOKYMEHTaM Pa3JInaHOIOo
CTaHIapTam u YPOBHS
TEXHUYECKUM
periaMeHTam
e JlaGopaTtopHble
Jlexuu patop
paboThI
[IpakTnueckue e JlaGopaTopHble
. e BrimonHenue
Buas! 3ansiTmii 3aHATHA paboTsl
r JOMAITHET0 3aJaHns e Kvbcosoii IpoeKT
. TIOBBIE
pym e CamocTosTeNnbHas P P
KOHCYJIbTaIln!
paboTa CTyeHTOB
e Odopmierue
e Tect bop e 3amura 1a00paTOPHBIX
OTYETHOCTH U 3aIUTa
e KonrponbHas pabota pabor
Hcnons3yemble cpencTna J1a00paTOPHBIX PaboOT
e BrimonHenue e 3ammTa KypcOBOTO
OLIEHUBAHMS e Odopmienue u
JIOMAIITHEr o 3aJaHus MpOEKTa
3alIMTa JOMAIIHET 0
e Dk3aMeH e DK3aMeH
3aJaHusl

OO0mIre XapaKTepUCTHKH IIOKA3aTeNiei U KPUTEPHUEB OLICHUBAHIS KOMIICTCHIIMM Ha BCEX dTalax HpPUBENCHBI B

Tadaune 6.

Tabauna 6 — O01mue XapakTePUCTUKY NOKAa3aTeleil U KPUTepUeB OLEHMBAHUSI KOMIIETEHIINH 10 dTanam

IHoka3zaTenu u KpuTepUn

3HaTh

Ymern

Baagern

OT1iIM4YHO (BBICOKHII YpPOBeHb)

ObnanaeT GakKTHICCKUMU H
TEOPETHYSCKUMH 3HAHUSMH
B TIpejieniaX u3y4aemMoit
001acTH ¢ MIOHUMaHUEM
rpaHUIl IPUMEHUMOCTH

ObnamaeT qUama3oHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMBIX T Pa3BUTHSA
TBOPUYECKUX PELICHUH,
abcTparupoBaHus mMpooiIeM

Konrponupyer pabory,
HPOBOJHT OLICHKY,
COBEpIICHCTBYET JCHCTBHS
paboTsl

Xopouio (0a30Bblii ypOBeHb)

3HaeT (aKThl, IPUHIIMITHI,
MPOLIECCHI, OOIINE MOHITHS
B IIpeJieNiax nu3yyaeMoun
o0racTu

Ob6namaeT quana3oHoOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX JIJISl peIICHHS
OTIpeIeNIeHHBIX MTPobiIeM B
00J1aCTH UCCIIeTOBAHUS

Beper 0TBETCTBEHHOCTS 3a
3aBeplIeHHe 3a/1a4 B
HCCJIeJOBAaHNH,
IIpUCHIOCabINBAET CBOE
MOBe/ICHHE K
00CTOATENTLCTBAM B
peneHny npodiiem

YaoBaerBoputeabHO
(moporoBbIii YpOBEHb)

Oo6nazaeT 6a30BBIMHU
OOIIKMMHY 3HAHUAMU

O0mazaeT OCHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
JUTSL BBITIOJTHEHUST IPOCTHIX
3a1a4

Pabotaer nipu npsimom
HaOJIIONEHUHU

DopMyTHpOBKa MOKa3aTeNlel 1 KpUTEPUEB OlIEHUBAHUSA JAHHOW KOMIIETCHIIMH MPUBEIEHA B TadmuIe 7.
Tabauna 7 — Iloka3aTeu M KPpUTEPUHN OLEHMBAHUS KOMIIETEHIIMU HA 3Tanax

Ilokazarenu u KpUTEpUU 3HaThb Ymernb Baapers
¢ 3HaeT Bce NPUEMBI e YMeer OblcTpo n3y4yarts | ® CBOOOIHO Biajieet
OCYILECTBIICHUS IPUEMBI OCYLIECTBICHUS npueMaMu
HEPBUYHOTO KOHTPOJIS HNEPBUYHOTO KOHTPOJIS OCYILECTBIICHUS
COOTBETCTBUSA COOTBETCTBUS MIEPBUYHOTO KOHTPOJIS
Ot1au4HO (BBICOKMIT pa3pabaTbIBaeMBIX pa3pabaThIBaeMBIX COOTBETCTBUS
YPOBEHB) MPOEKTOB M TEXHIMYECKOI MPOEKTOB M TEXHIMYECKOI pa3pabaThIBaeMBIX

JIOKyMEHTAIIH JTIOKYMEHTAIIH MIPOEKTOB U
HAIMOHAIBHBIM U HOPMAaTHBHBIM TEXHIUYECKOI
MEXIYHAPOAHBIM JIOKyMEHTaM pa3JInuHOro JIOKyMEHTaluH
CTaHAapTaM U TEXHUYECKUM | YpOBHSA HOPMAaTHBHBIM
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periaMeHTaM JIOKyMEHTaM
¢ 3HaeT NpUEMBI
e YMeeT u3y4ath npuemMsl | o Brnageer npuemamu
OCYIIIECTBIICHHS
OCYIIECTBICHHS OCYIIECTBIICHHS
MEPBUYHOTO KOHTPOJIS
MEPBUYHOTO KOHTPOJIS MEPBUYHOTO KOHTPOJIS
COOTBETCTBHS
COOTBETCTBHS COOTBETCTBHS
N pa3pabaThIBaEMBIX
Xopomo (6a30BbIii . pa3pabaTbIBaeMbIX pa3padaTbIBaeMbIX
MPOEKTOB Y TEXHUYECKOH .
YPOBEHb) MPOEKTOB M TEXHUYECKOH MPOEKTOB U
JOKYMEHTAIN .
JIOKyMEHTAIIN TEXHUIECKOH
HAIMOHAIBHBIM H
HOPMAaTHBHBIM JIOKyMEHTAIIH
MEKIyHapOIHBIM
JIOKyMEHTaM Pa3IHIHOTO HOPMAaTHBHBIM
CTaHJapTaM ¥ TEXHUIECKUM
YPOBHSA JIOKyMEHTaM
permaMenTaM
¢ 3HaeT OCHOBHBIEC IPHEMBI ¢ B npuHIune ymeer e YacTu4aHO BrageeT
OCYIIIECTBIICHHS W3y4aTh IPHEMBI pUeMaMu
MEPBUYHOTO KOHTPOIIS OCYIIECTBIICHHS OCYIIECTBIICHHS
COOTBETCTBHS MIEPBUYHOTO KOHTPOJIS MEPBUYHOTO KOHTPOJIS
pa3pabaTbIBaeMbIX COOTBETCTBHS COOTBETCTBUS
YaoBaerBopuTeIbHO o
o MPOEKTOB U TEXHHMYECKOI pa3pabaTbIBaeMbIX pa3pabaThIBaeMbIX
(moporoBbiii ypoBEHb) N
JIOKYMEHTAIN MPOEKTOB M TEXHUYECKOM MPOEKTOB U
HalMOHAIBHBIM 1 JIOKyMEHTaIIN TEXHUYECKOM
MEKTyHapOIHBIM HOPMAaTHBHBIM JIOKyMEHTAIIH
CTaHJapTaM M TEXHUYECKUM | JIOKyMEHTaM pa3iIMIHOTO HOPMAaTHUBHBIM
perimaMenTaM YPOBHSA JIOKyMEHTaM

3 ®opMBbI KOHTPOJISI YCBOEHUS MaTepuaia AUCHHIUIMHBI H (JOPMHUPOBAHHUA KOMITETEHIUT

Jliisi KOHTPOJISL YCBOGHHS Marepuaia TUCHHUIUIMHBI 1 (GOPMHUPOBAHHS KOMIIETEHIMI HCIONB3YIOTCS SKCIPECC-
OMpOC HA JIEKIMAX U MPAKTHYCCKUX 3aHATUAX, Ja0OpaTOpHbIC 3aJaHus, JOMAIIHHE 3aJaHUsl [0 MPAKTHYECKUM
3aHATHAM, KYPCOBOC MPOCKTUPOBAHUE W HWHBIC MaTepHasbl, HCOOXOAUMBIC [UIS OICHKH 3HAHWMN, YMCHHI, HABHIKOB U
(M) ombITa JESATEIBHOCTH, XapaKTePH3YIONIUX JTambl (OPMUPOBAHUS KOMIICTCHIMH B MPOIECCe OCBOCHUS
00pa30BaTeIbHOIN MPOrPaMMBI.

4 MeTogmquKne MaTepuaJibl

s obGecnieuenust mporecca 00y4eHHs, MOATOTOBKH K JTa0OPAaTOPHBIM 3aHATHAM U CaMOCTOSITENBbHON PabOTHI
HCTIONB3YIOTCS. METOTUUECKIE MaTePHAIbI, OMPENCIIIONINE POLEAypPHl OLICHUBAHUS 3HAHNH, YMEHUH, HABHIKOB U (TLJIH)
OTIBITA IESTETHHOCTH, XapaKTEPU3YIOIINX 3Tabl (POpMUPOBaHIS KOMITETCHITHHA, B CIEAYIOIIEM COCTaBE.

4.1. OcHoBHasI TUTEpPaTypa

1. Ilymxkapes B.II. YcrpoiictBa npuema u 00pabOTKH CUTHaJIOB [DIeKTpOHHBINA pecypc]: YueOHoe mocobue. —
Tomck, ToMmck. roc. yH-T cucTeM ympaBieHuss W pamnodnextpoHuku, 2012. — 201 c. (Pexum moctyna:
http://edu.tusur.ru/training/publications/1519).

4.2. JlonoJIHATEIbHAS JIUTEPATypa

2. Onunmyk A.I'. u ap. Paguonpuemusle ycrpoiictBa: YuebHoe mocobue ais By3oB. — Munck.: HoBoe 3HaHue,

2006. - 240 c. (54 x3.).

[Nanmkos B.B. Pagnonpuemusie ycrpoicTra. - M.: Paauo u ¢Bs3b, 1984, — 392 ¢. (64 3k3.).

4. Tonosun O.B. Pagmonpuemnbie ycTpoiicTBa: Y4eOHUK Uil TEXHUKYMOB. - M.: [opsiuas nunus - Tenexowm,
2004. - 384 c. (99 3k3.).

5. Byra H.H., ®ansko A.U., YucrskoB H.U. Paanonpuemusie ycrporicta. - M.: Pagno u cBs3b, 1986. — 320 c.

(22 7k3.).

Bobpos H.B. Pagnonpuemusie ycrpoiictsa. - M.: Oneprus, 1976. — 368 c. (18 3k3.).

7. Hassigos FO.T., Jauuy 10.C., XKykosckuii A.Il. u ap. Paanonpuemusie ycTpoiicTBa: YueOHOe mocobue s
By30B / ITox pex. A.I1. XXykosckoro. - M.: Beicras mkoina, 1989. - 344 c. (48 ak3.).

8. UYwucrsxkos H.U., Cumopo B.M. Pammonpuemnsie ycTpoiicTBa:  Y4eOHHK
H.W. Yucrskosa. - M.: CBs3p, 1974. — 409 c. (36 3k3.).

9. Awmanros U.H., Auronos-Auntunos KO.H., Bacunbes B.I1. u ap. Paguonpuemusie ycTpoicTBa: YueOHHUK Is
By30B / [Tox pen. B.U. Cudoposa. - M.: Coserckoe paauo, 1974. — 561 c. (14 ak3.).
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10.

11.

12.

13.

14.

15.
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19.
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Menuxos C.B. AnanoroBoe u nudpoBoe paanoBemanue [DIeKTpOHHKIH pecypc]: YueOHoe mocodue. U3nanue
TpeTHe, ucrpasjicHHOe. — ToMcK: TOMCKHUI roc. YH-T CHCTEM YIIPABICHHUS M PaguodaeKTpoHuky, 2015, — 233 c.
(Pexxum noctyna: http://edu.tusur.ru/training/publications/5457).

Menuxos C.B. Ananorosoe u 1udpoBoe pamuopemianue: YdyeOHoe mocoome. — Tomck: ToMmMckuii roc. yH-T
CHICTEM YIIpaBJICHUsS U paanodnekTponuku, 2002. — 251 c. (80 3k3.).

4.3 Y4eOHO-MeTOUYECKHE MOCOOHUSI VISl MPAKTHYECKHUX 3aHATHIi
U CAMOCTOSITEJILHOW PadoThI MPU MOATOTOBKE K HUM

Menuxos C.B., Ilymkapes B.Il., Sxymesuu I'"H. Pannonpuemnsie ycTpoiicTBa [DIeKTpOHHBIH pecypc].
COopHuK 33724 u ynpaxHeHuid. — ToMck: ToMckuit roc. yH-T CHCTEM YIIPaBICHUS U paarodeKTpoHukn. 2015.
—94 c. (80 3k3.). (Pexxum gocrtyma: http://edu.tusur.ru/training/publications/4939).

Menuxos C.B., Ilymkapes B.I1., fAxymesuu ['H. Paguonpuemusie ycrtpoiictea. COoOpHHK 3amady U
ynpaxHeHuii: YdeOHoe Merommdeckoe mocodbme. — Tomck: ToMckuii TOC. YH-T CHCTEM YIIpaBIIEHUS U
paauosnextponuku. 2011, — 93 c. (80 3k3.).

MenuxoB C.B. UyBCTBUTENBFHOCTh PaAHONPUEMHBIX YCTPOMCTB: YueOHOe mocoOHue [UIsl JIEKIUOHHBIX H
MPaKTUYeCKUX  3aHSATHH, KYpCOBOTO  MPOEKTHUPOBAaHUS,  CaMOCTOSTENbHOM  pabOTBl  CTYAEHTOB
PaauOTEXHUYECKUX chnenuanbHocTell. M3ganue BTopoe, ucnpaBieHHoe. — ToMck: ToMcK. roc. yH-T CUCTEM
yIpaBIeHUS " PaaMOdIEKTPOHUKH, 2015. - 99c. (100 2k3.). (Pexxum JIOCTYyTIA:
http://edu.tusur.ru/training/publications/5109).

Konorpusos B.A., Menuxos C.B. CamoctosiTensHass paboTa CTyOeHTa TpHd H3YYCHHH TUCIUILTHH
MaTeMaTHYECKO-€CTECTBEHHOHAYYHOT0, 00mIenpodecCuOHALHOTO  (TIPOPECCHOHAILHOTO),  CIEIUAILHOTO
LIUKIOB [DJNEKTPOHHBIH pecypc]: YueOHO-MeToAndeckoe MocoOhe MO CaMOCTOSTeNbHOH paboTte. — Tomck:
Tomckmit roc. yH-T cHCTeM ympaBleHHsS U paguosnektponnkn, 2012. — 9c. (Pexum poctyna:
http://edu.tusur.ru/training/publications/1845).

4.4 Y4eOHO-MeTOAUYECKHE MOCOOUS IS JIA00PATOPHBIX 3aHATHI
U CAaMOCTOSITE/ILHOI PaGOTHI NPH MOATOTOBKE K HUM M HANMCAHUSI OTYETOB

Memuxos C.B., Ilymkapes B.II., Xemnepckas C.II. Paguonpuemnsie yctpoiicTBa [DNEeKTpOHHEIN pecypc]:
YyeOHO-MeTOqMYeCKOe MocoOre 1o JTabopaTOPHBIM 3aHATHSIM M CaMOCTOSTENBHONW paboTe AN CTyIEHTOB
PaaMOTEXHUYECKUX criequabHOCTEN. — ToMck, TOMCKHI roc. YH-T CUCTEM YIPABIICHUS U PAJUO3JIEKTPOHUKH,
2012. — 74 c. (Pexxum noctyna: http://edu.tusur.ru/training/publications/2015).

[Mymkapes B.Il. HccnenoBanme xonebaTenpbHOrO KOHTYpa C OJIEKTPOHHOH TMEPEeCcTPOHKON  HYacTOTHI
[DnexTpoHHBIN pecypc]: YueOHO-MeTouuecKoe mocodue 1o jgadopaTopHoi paboTe B KOMIBIOTEPHOM cpele
QUCS. — Tomck, ToMckuii roc. yH-T CHCTeM YIpaBlieHHS W paguodnektpoHukn, 2012. — 25c. (Pexum
nocrymna: http://edu.tusur.ru/training/publications/1575).

ITymkapes B.I1. MccnenoBanue nuana3oHHOM BXOJHOM LIENU IPU PA3IMYHBIX CBA3SIX C HEHACTPOEHHOM aHTEHHOMH
[nexTpoHHEIHA pecype]: Y4ueOHO-MeToaIaeckoe mocodue mo maboparopHoii pabore B komnbiotepHoi cpexe QUCS.
— Tomck, Tomckmii Toc. YH-T CHCTEM YIpaBieHHUS H paxuodnekTpoHuku, 2012. — 27 c. (Pexum poctyma:
http://edu.tusur.ru/training/publications/1576).

[ymkapes B.I1. UccnenoBanue Quana3oHHOIO CEJEKTUBHOIO YCHIIMTENS PaldoyacToThl [DIeKTpOHHBIH pecypcl:
Y4eOHO-METOAMYECKOE TOCOOHE 10 JTadopaTopHoit paboTe B kommbioTepHOH cpene QUCS. — Tomck, Tomckwuit Toc.
YH-T CUCTEM yIpaBJeHUs u Panuo3IEKTPOHUKH, 2012. - 24 c. (Pexum JocTyma:
http://edu.tusur.ru/training/publications/1574).

[Mymkaper B.II. HccnenoBanne aMILIUTYJIHOTO JeTeKTopa [DNEeKTpoHHBIH pecypce]: YdeOHO-METoquIecKoe
nocobue 1o madbopatopHoii padote. — Tomck, ToMckuii roc. yH-T CHCTEM YIPABICHUS U PaAHO3IEKTPOHUKH, 2012, —
25 c. (Pexxum nocrtyna: http://edu.tusur.ru/training/publications/1622).

4.5 KoHTpoJibHbIe BONPOCHI 1JIs1 IPOBEPKU 3HAHUI N0 TUCHMILJIMHE,
BXO/JsIIMeE B IK3aMEHANIMOHHBIE OHJIEThI

Haznauenune u OCHOBHBIE XapaKTEPHUCTHKH PaAHONPUEMHBIX ycTpoicTB (PY). CtpykTypHBle cxemsl PY, ux mocronHcTBa 1
HEIOCTATKH (JIETEeKTOPHBIA MPUEMHHK, IIPSIMOTO YCHIICHHS, CYIIEpreTepOHH, IPAMOT0 peoOpa3oBaHus, pereHepaTUBHBIH,
CBEPXpPEreHEPAaTUBHBIN).

OKBHBAJICHTHBIE CXEMBI, TApaMETPBl M CBOMCTBAa OTKPBITHIX HEHACTPOCHHBIX M HACTPOEHHBIX NPHEMHBIX AaHTEHH,
PaMOYHBIX M (PepPUTOBBIX MPUEMHBIX AHTCHH.

Haznauenue Bxoanoi nenn (BLl) PY. Tpe6oBanus ko BI[ PY. Cxemsr BIl ¢ HenactpoenHoi anteHHO#H. Cxemsl BIl c
HACTPOECHHOH aHTEHHOH. DyleKTpoHHas nepectpoiika BII, cxemsl, ycioBus uis BeIOopa 31eMenToB cxeM. OcodenHocTr BL]
npueMHHUKoB nuana3zoHos YBY u CBY.
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4. BIl c emKocTHOH CBs3pI0 C HeHacTpoeHHOW aHTeHHOW. Koaddumuenr nuanasona. l3meHeHHne pe30HAHCHOTO
koa(unrenTa nepenauyd IpU IepecTpoiike. BriOOp BeanuMHBI €MKOCTH CBsizu. M30upatenbHocTh. JlocTOMHCTBA M
HEIOCTATKH.

5. BI ¢ mHOYKTUBHOHN CBS3BI0 C HEHACTPOCHHON aHTCHHOW. PE:KUMBI «yKOpPOUEHHOW aHTEHHBI» U «YIUIMHCHHOW aHTCHHBI».
Koaddrmument nnanasona. M3MeHeHne pe3oHaHCHOTO KOX(pQHUIHMEHTa Iepenadyd IpH MepecTpoiike. BrIOOp BeMWYMHB
cBs3u aHTeHHBI co BLI. M30upaTtensHOCTh. JIOCTOMHCTBA M HEAOCTATKH.

6. BLl ¢ koMOMHUpPOBaHHOH CBSI3BI0 C HEHACTPOCHHOH aHTeHHOW. KoaddummeHTt amama3zona. M3MeHeHHE pe30HAHCHOTO
Kod(duIreHTa Iepenadu npu nepectpoiike. Beibop BeamauHb! cBs3u aHTeHHBI co BLI. M30bupartensHocTh. JJocTonHCTBA 1
HEJIOCTATKH.

7. BI ¢ maruutHo# anTeHHOH. KoadduumenT nuanazona. BeIOOp BeNMYMHBI CBS3M aHTEHHBI C MOCIETYIONIMM KacKaJlOM.
W3menenue pezonancHoro koadduimenra nepeaayn npu nepecrpoiike. M3ouparenbHocTs. JloCTOMHCTBA M HEZOCTATKH.

8. BLI mpu HacTtpoeHHOW aHTeHHe. YcioBusi cornacoBanust BL] ¢ antennoil. [lapamerp cormacoBanus. KoadduumeHnTst
nepenauu BI] mo HanpspkeHHIO M O MOIIHOCTH. M30MpaTenbHOCTS.

9. Ha3naueHue m OCHOBHbIE TOKazarenu ycwiuteds paguodactotel (YPU). Cxema nepectpamBaemoro YPU, HazHaueHue
9JIEMEHTOB. JJEKTpOHHas mepectpoiika YPU. M3meHeHue pe3oHaHCHOro kod((duIlMeHTa Mepeqadd MpH IepecTporKe.
N36uparenbHOCTh. OUIBTPHI THIIA «ABIPKA», «IIPOOKa», X Ha3HAUCHHUE.

10. HemepectpanBaemsiii YPU B pexnMme COTIIACOBAaHUS C HArpy3Ko. YcioBus cornacoBaHus. [lapameTp coriacoBaHHSA.
KoaddumneHTs! nepenadn mo HapsoKEHUIO U TI0 MOITHOCTH. 30MpaTenbHOCTS.

11. MapasuTHBle OOpaTHBIC cBs3W B YPU, Mepsl 10 yMEHBIIEHHIO WX BIMSHUS. YCIOBHS Iepexoma pe3oHaHcHoro YPY B
PeXUM TEHepaliy MapasuTHBHIX KoleOaHWi. YCTOWYMBEIM Kod(pduuueHT ycminenus YPYU mpu neiicTBuu BHYTpeHHEH
oOpaTHoii cBs3u. HeliTpanu3zauus BHyTpeHHEH o0paTHO# cBsizu B YPU.

12. AMruintynHast (konebarenbHas) XapakTepUCTHKA PE30HAHCHOro Kackazna. Mckaxenue (opmbl orubaronieli aMIiuTyaHO-
MoynupoBaHHoro curHaia (AM-curnana) B8 YPY. Koag¢uuuent rapmonuk. Mepbl [1sl €r0 yMEHbIL CHHUS.

13. biokupoBanue (3aburue) curuana B YPU. [lepekpectrsie nuckaxxenus B YPU. B3aumuas Mogynsuust (MHTEpMOIYJISIIUS) B
YPU. BropuuHnas monysanus B YPUY. Mepsbl 1711 UX YMEHbBLIEHUS.

14. Ha3znaueHue, MecTO B NMPHEMHHKE, COCTAaB M MoOKasaTenu mpeooOpasosarens vactorel (I[TH). Cxemsr [TY, HaszHaueHue
3JIEMEHTOB.

15. CnekTpanbHblii COCTaB BBIXOAHOTO TOKa OJHOHampaBieHHoro cmecurens (CM), aMIUIMTYABI TOKOB KOMOHMHAIIMOHHBIX
yacToT. KpyTnsna npeobpa3oBaHusl.

16. YacToTHas XapakTepHCTHKa W KaHAIbI MoOOYHOro mpuemMa ymHelHoro [T4. Mepsr mo ux ocmabnenuto. [IpeodpazoBanne
JaCTOTHI C MHBEPCUEH 1 0€3 MHBEPCHH CIEKTPA.

17. Kananer mobounoro npuema HenureitHoro ITY. Mepsl mo ux ocmabnennio. OcoOeHHOCTh KaHana MOOOYHOro MpHeMa C
yacroroii (fc+fup / 2).

18. Uckaxenus ¢opmbl orudatomeii AM-curHana, OJokupoBaHHE (3a0UTHE), NEPEKPECTHBIE WCKAXKEHMs, B3aUMHas
MOIYJISIHS (HHTEPMOAYIIAIHS ), BTOpU4IHas Moayssiius B ITH. Mepsl o ux ocnabieHuio.

19. Cioxxnbie cxemsbl [TH u MeTos onpenesieHHs: CHEKTPAIbHOIO COCTaBa UX BBIXOJHOI'O TOKa Ha OCHOBE CTENEHHOTO psija.
CaoiicTBa croxHBIX cxeM ITH.

20. Boi6op pexuma padbotsl cMmecuresst (CM) npu nuneliHo-momanoii BAX. Beibop pexuma padotst CM npu KBaJApaTUIHON
BAX.

21. TpeboBanus Kk reTepoarHaM npueMHHKOB. CriocoObl oOecniedeHns cTabMIIbHOCTH YacTOThI TreTepoanHa. IlepectpanBaeMble
CHHTE3aTOpHI YacToT.

22. Heo0X01MMOCTB ¥ CIIOCOOBI COMPSDKEHHS HACTPOEK IPECEIEKTOpa U reTepOJHA TPUEMHHIKA.

23.BpIOOp TNPOMEXYTOUHOH 4YacTOTHI CyNEpreTepojHa, HCXOJsS W3 YCIOBUH oOecredyeHHs H30MpaTesNbHOCTEH TI0
3epKaJIbHOMY M COCETHUM KaHaJlaM.

24.YcnoBusi, MPUBOIAIINE K HEOOXOJMMOCTH JABOMHOrO NpeoOpa3oBaHUsl YacCTOThl B CYNEPreTEPOIUHHOM IPUEMHHKE.
CTpyKTypHas cxema NpHEeMHHKa ¢ TBOMHBIM NpeoOpa3zoBaHueM yacToTel. Hanbonee omacHsle KaHaIBI TOOOYHOTO MpHEMa
cymepreTepoHa C TBOMHBIM MpeoOpa30BaHHEM YaCTOTHI.

25. Ha3naueHue, mokasareid, cxeMbl ycuiurteneil npomexyrodnoi yactotsl (YIIH). Cxema u cpoiicta YITU-1 (VIIY ¢
OJIMHOYHBIMH HAaCTPOCHHBIMH B pe30HaHC KoHTypamu). Koaddunuent npsmoyronsHocTH. DyHKIUS PACIIUPEHHs TIOJIOCHI.
@DuUKTHBHOE eIUHNYHOE ycuileHne. DyHKIMA ycuneHus. Y CUIUTENbHbIe CBOMcTBA m-KkackanHoro YIIU-1 npu pa3audHbIX
BEIMYNHAX (PUKTHUBHOTO €IUHUYHOTO YCHICHUS.

26. CxeMbl M CpaBHUTEIbHBIE CBOMCTBA 110 M30MpaTenbHOCTH U yeunenuto YIIU-1, VIIY-2, YIIY-3, YITY-4.

27. CTpyKTypHbIE CXEMBI IPUEMHHKOB C (DHIBTPaMHU cocpenoToueHHol n3douparensHoctu (cenekuun) PCU (PCC). PCU Ha
ocHoBe LC-anementoB. Dnexrpomexanndeckrne @CU. [Tre3okepamuyeckne @CHU. Kpapuessie ®CU. ITAB-¢pmsTpsl. Mx
CBOMCTBA.

28. Ha3HaueHue, nokasaTeild aMIUTUTYIHbIX JeTeKTopoB (AJl), ocHOBHbIe cxembl AJ] Ha TMOJYIPOBOAHMUKOBBIX AHMOMAAX
(mocnenoBarensHbIil All, mapamnensaeiit AJl, Al ¢ yaBoeHHeM BBIXOJIHOTO HampspkeHwus). Ilapamerps! auomHoro A/l B
pexxnume caadbIX CUTHAJIOB (B KBaIPATUIHOM PEKUME PaOOTHI).

29. YcnoBust tst odecnieueHust JHHEHHOTO peskuMa paboTsl nuoaHoro AJl. YpasHenne AJl. Yroa OTCEUKH M €ro HaXOKICHUE.
Koaddrmnent nepexgaun nmuaerinoro AJl.

30. BxoaHoe conpotuBieHue auoaHbix AJl (mocienoBaTesabHOro, MapaieibHOro, ¢ YABOCHHUEM BBIXOIHOTO HAINPSDKCHUS).
Koappunnent punsrpanuu AJl. CriocoOs! yBennueHus KodppuiiuenTa GuibTpannu.

31. JIuneliHble MCKa)XKEHMsl CHTHAJa MOJYISILUM B IHOMHOM JMHeHHOM AJl. YcioBus i obecriedyeHHs] MX JOIyCTUMOTO
YPOBHS.
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32. Henuneitnple uckaxeHus orubaromeii AM-curnana B auonnoM AJ] 3a cuer HemuneriHoctu BAX nuona. Henuneiinbie
ncKaxeHusi orubaromeidi AM-curHajla 3a CY4eT WHEPUMOHHOCTH HArpy3ku (MCKaXXCHWS BUaa «mnwiay). Henuneilnbie
nckaxxeHns: AM-curnana B puomHoM AJl 3a cyeT mepexoJHOM Ienu (MCKaKEHHWs BHAA «OTCEUKa»). YCIOBUS s
obecrieueHU OTCYTCTBUS HEJIMHEHHBIX NCKAKCHUH.

33. Cxema u CBOHCTBA TeTEPOANHHOTO ICTEKTOPA.

34. Cxema u cBolicTBa HebamancHOTO (hazoBoro (cuaxpoHHOTO0) nerekropa (P/1). Cxema u coiicTa 6amancHoro O/I.

35. Cxema, mpuHIUI pabOTHI, JOCTOMHCTBA M HEJOCTATKH HEOAAHCHOTO W 0AJaHCHOTO YaCTOTHO-aMIUIUTYTHBIX YaCTOTHBIX
nerekropos (YJI).

36. [IpuHIMIIHaTbHAS CXeMa, IPUHINN PabOoThl, TOCTOMHCTBA W HEJOCTATKH HeOamaHCHOTO W OaTaHCHOTO YacTOTHO-(a30BbIX
q.

37. Cxema, IpUHLUII PaOOTHI, JOCTOMHCTBA U HEAOCTATKH UMITYJILCHO-CUETHOTO YacTOTHOTO neTekropa (U/).

38.Peakumss Y/l Ha rapmonumueckyro mnomexy. Peakums YJ| Ha ¢nykryanmonnyto momexy. IlpeapickakeHHs cUrHajia
MOIYJSIMM B IeperaTdyuke IMpu yacToTHOM Moaymsaunuu (UM) m ux unens. KommeHcanus npeapICKaXeHHWH CUTHaua
MOJIYJISIIIUM B TIPUEMHUKE.

39. Umnynbensit nerexrop (M/1). Bpems ycraHOBiIEHHS U BpeMsi CIajia IIEPEeX0IHON XapaKTepPHCTHKY.

40. ITuxosrii gerexrop (I11). YcmoBre mukoBoro pexkxnma padoTHL

41.Ha3nadeHne, CTPYKTypHas CXeMa W TNPHHIUI Pa0OTHl acTaTHYECKONH CHUCTEMBI aBTOMATHYECKOH MOICTPOUKH YacTOTHI
rerepoauHa (AITUD) cyneprerepoanaHOoro pueMHnka. TpeboBanus k 6mokam cuctemsl AITUIL. Y cmoBus, mpu KOTOPBIX
BO3HHUKaeT HeoOxoamMocTs npuMmeneHust YIIT B nenm o6paTHOit cBs3u cuctemsl AITUT. Kosddumment aBromoacTpoiiku.
IMonoca ynepskaHus, mojoca 3axBara.

42. Ha3znayenue u cTpyktypHas cxema PY ¢ cucremamu APY «Hazan»: npocras APY, 3anepxannas APY, ycunennas APY.
TpeboBanust k O10kam cuctembl APY. Unciio kackajgoB NMpHEMHHKA, KOTOpbIE HEOOXOIMMO OXBaTHTh cUcTeMOd APYVY.
YcnoBusi, Ipy KOTOPBIX BO3HHKAET HEOOXOAUMOCTh IPUMEHEHUst ycunurens nocrosuHoro toka (YIIT) B uenn oOpaTtHoit
CBsA3U cucTeMbl APY.

43.TloMexu M MIyMbl Pa3IMYHBIX YaCTOTHBIX AMAIa30HOB (aTMOC(epHbIe, MHAYCTpUANIbHbIE, KOcMUueckue). IlaccuBHbIe
nomexu. lllymoBas mojoca 4YacTOTHO-W30MpATeNbHOM cHcTeMbl. HoMHHambHas MOIIMHOCTH TEIUIOBOTO —LIyMa.
Koa¢p¢punnent mryma u mrymoBast Temmeparypa deTbipexnoiocHuka. Koaddumment myma maccusHoit nemm. IlymoBas
TeMIIepaTypa IPUEMHON aHTeHHBI. OTHOCHUTENBHAS IIIyMOBasi TEMIIEpaTypa MPUEeMHON aHTCHHBI.

44, OneHka 9yBCTBUTEIBHOCTH PAIMONPHUEMHOTO YCTpPOIHCTBA C HACTPOCHHOH aHTEHHOW. PakTOpBI, OT KOTOPBIX 3aBUCUT
qyBCTBUTEIHHOCTH IIPUEMHNKA. BO3MOXKHBIE ITyTH MOBBIIIEHUS TyBCTBUTEIBHOCTH.

45. [TudpoBas nreMomyIIALMS ITyTEM BBIICICHNS KOMIUIEKCHOI aMIUTUTYIbl CUTHAJIA TIPOMEKYTOYHOM YacTOTHI KBaJAPATyPHBIM
peoOpa3oBaHUEM.

4.6 TunoBsble 3a7a4H I/ MPAKTHYECKHAX 3aHATHI
(MOJIHBIA KOMILIEKT 32124 /15 MPaKTHYEeCKUX 3aHATHii cMm. B [12, 13])

1. Haiigure u ucnpaBbTe TpU OMMOKU B cxeMe BxojHoH nenu (BI) ¢ anekTpoHHON mepecTpoiikoil U WHIYKTUBHOM
CBS3BIO C aHTEHHOMW, paboTaromedl OT HEHACTPOSHHOW AaHTCHHBI B PEXKUME Yy/UTMHEHMs. PaccuurtaiiTe BeTHUYMHY
OTHOIIICHUSI PE30HAHCHBIX KO3 duimeHToB mepenaun Bll Ha BepxHed W HWKHEH dYacToTax HACTPOHKH

(n=k (f, Ik (f . )) ecmn: f

f, =200« Yy ; no6porHOCTH KOHTYpa BII nipu mepectpoiike ocTaeTest MOCTOSHHOIA.

=500xly ; f,., =1500x/y ; pesoHaHCHAss 4acTOTa AHTEHHON LEMH

omax omin omin [¢]

2. HaiiguTe u ucnpaBbTe B OIUOKU B cxeMme mpeceiekropa. Ompeaenure noiocy mpornyCKaHus MpecesiekTopa 1o
yposrto d =0,7 , ecim: wacrora Hactpoiiku BxoaHoit nerm (BLI) f, =80 M7y ; n3buparenbHOCTb 10 3epKATBHOMY

xanainy o, =2005b ; npomexyrounas yactota cyneprerepomuna f, =10MIy ; f, > f, .
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3. Hailimute m ucmpaBbTe JBE OMIMOKM B CXEME JIMHEHHOTO MOCIIEIOBATEIBHOTO aMIUTUTYIHOTO nerekropa (AJ).
Omnpenenute yacToTy Moayssuuu uctouauka DJIC ( £ ), mpu KOTOPOH UCKAKECHUS W3-32 HHEPIIMOHHOCTH HArPy3KU

nerexropa (R1,C3 ) u u3z-3a paznenurensHoit nenu (C4,R2 ) BO3HUKAIOT MPU OTHOM M TOM XK€ KOI(PPHIIUCHTE
Moxyssinuu curnana, ecimi: R1=10xkOm ; R2=40xkOm ; C3=500n® .

l‘:‘,E UBX V1 Cgf U (1124
= S | [
of [ |
o2 RT R2
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