MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CBepXIIHPOKONO/I0CHAs Paju0/I0KaLs

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHHe - CIIEI[HATUTET

HaripaBnenue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo3s1eKTpoHHbIE CUCTeMbl U KOMILIEKChI
HanpanenHocTs (nipoduib): Pafio/i0KaljHOHHbIE CUCTeMbI U KOMILIEKChI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: PTC, Kadeapa pajuorexHuuecKux CUHCTEM

Kypc: 5

Cemectp: 10

YueOHbIi 11aH Habopa 2011 roga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 10 cemecTp Bcero EayHuiib
1 Jlekuuu 32 32 yacoB
2 [IpakTryeckue 3aHATHA 16 16 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 64 64 4yacoB
5 CamocrosiTesibHasi paboTa 44 44 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka v craua sK3ameHa / 3aueta 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

Jk3ameH: 10 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokon Ne 5 oT « 25 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

accucteHT Kad. PTC Konsimun H. A.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

crapiumi npenogasarens TYCYP.
Kadeznpa PTC Ho3sppesatsix . O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenpro rmipernojaBaHust JUCLUIIIMHBI  «CBepXIIMPOKOMNONOCHasl  PaIMOJIOKALIUS»  SIBJISIETCS
W3yueHWe TPUHLUIMUAIBHBIX  OCOOEHHOCTEH CHUCTEM  CBEepPXILIMPOKOTONIOCHOW  pa/ii0JIOKaLIvH,
WCII0/Ib3YeMbIX B FPaKAAHCKUX U BOEHHBIX LIe/IsIX.

1.2, 3agauu AUCHMILIMHBI

— OcCHOBHBIMM 33/layaMy [JUCLIMIUIMHBI SIBASIFOTCSL () OpMHpOBaHMEe 3HAaHUA U YMEeHUH,
HEeoOXOUMBIX /I aHa/IM3a pab0oThl M ONTUMHU3AI[UM CUCTEM CBEPXIIHMPOKOIIOIOCHOM Pa[UOTOKAI|H.

2. MecTo pucimiuinHel B cTpyKrype OITIOII

OucuuruiiHa  «CBepXUIMpOKononocHas pagauonokaims» (b1.5.29.8) otHocutcss kK Onoky 1
(6a3oBast yacTh).

[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMHUPYIOLMMM  HadajbHble 3HaHUS, SIBISIOTCSA
Clefyrolye QUCLUIUIMHBL: AHTEeHHble pelleTKW B pPaJWO/IOKALMOHHBIX cucTemaX, OCHOBBI TeOpUU
PaZi0JIOKAL[MOHHBIX CUCTEM Y KOMIUIEKCOB, Pa/ilo/10Kal{MOHHbIe CUTHAJIBI U pa3periaroliiast CriocoOHOCTh
PaZi0/I0KAL[MOHHBIX CUCTEM.

[TocneayromwymMy AUCLATIZIMHAMU SIBJISTFOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

I[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[1i:

— TICK-1.1 cnocoOHOCTRIO OL|eHHMBaTh OCHOBHBIE XapPAaKTePUCTUKW — PaJHO/IOKAL[MOHHBIX
CUCTEM;

B pesynbrarte nsyyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTth OCc00EHHOCTH CBEPXIIMPOKOIONIOCHBIX CUCTEM PaZiMo/IOKallui; OCHOBHbIE TeHZeHLIUU
pasBUTHS METOZIOB PaJ0IOKALIUH.

— ymerb lcnonb3oBaTb  OCHOBBI  TeOpWMM  pajMOIOKaLlMK,  MeTOAbl  ITOCTPOEHMs
CBEPXIIMPOKOIO/JOCHBIX PaJiMOTIOKALMOHHBIX YCTPOMCTB U CUCTEM, MPOU3BOJUThL pacyeTbl U M3MepeHUs!
VX OCHOBHBIX XapaKTepUCTHK

— BA3jfeTb MeTogamMM TNOCTPOeHUsI (DYHKLMOHA/IBHBIX CXeM CBEPXIIMPOKOIOJOCHBIX
pPafOTEXHUUECKUX CUCTeM M YCTPOWCTB pa3/IMYHOIO Ha3Ha4YeHHs; OCHOBHBIMM MeTOZAMM pacueTra U
Vi3MepeHUs] OCHOBHBIX XapaKTepHUCTHK CBEPXIIMPOKOIIO/IOCHBIX PaZJMOTEXHUYECKHUX CUCTEM U YCTPOMCTB.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLMIUIMHBI cocTaBysieT 4.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl

10 cemecTtp
AynuTopHbIe 3aHATHS (BCETO) 64 64
Jlekuym 32 32
ITpakTryeckue 3aHSITHS 16 16
JlabopaTtopHbie 3aHATHS 16 16
CamocrosiTenbHasi paboTa (Bcero) 44 44
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 16 16
[TpopaboTKa JIEKIJMOHHOTO MaTepuasa 12 12
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMHUHapaM 16 16
Bcero (6e3 3k3ameHa) 108 108
ITogroTtoBKa M cAladya 5K3aMeHa / 3aueTa 36 36
OO1mast TpyJ0eMKOCTh Yac 144 144
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3auetHble Equnuiel TpyzoemMkocTr

4.0

4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI K BU/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUI TIPUBEZIeHbI B Tabuiie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBI U BUJbI 3aHSTUN

= 5 =
E | 0§ | ¢
T 'S =% - Y
g = 5 | £E 2 5
= ) 5 CIU o 9 QE_) =
= S = 5 o 2 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL 2 5 = 5 o @ S5
= 5 g 5 8. 2 S
z = & P& g¢
< (=] =
£ 2
O
1 |Ocobennoctu CIHIIT PJIC 2 4 8 16 [CK-1.1
2 |Tlonsitve GyHKLMY Heonpe/ie/leHHOCTH 8 4 0 6 18 [ICK-1.1
u Buabl CIIII-curHamoB
3 |Teopus pa3perenus B CLIIT PJIC Tuma 4 2 4 8 18 [ICK-1.1
MIMO
4 | Teopust 0OpabOTKU CUTHAJIOB B 8 4 0 6 18 [ICK-1.1
onHokaHabHBIX CIIIIT PJIC
5 |MHOro4yaCcToTHbIE€ CUTHA/Ibl U CUCTEMBI 4 2 4 8 18 I[ICK-1.1
Ha OCHOBe CIielabHbIX
pacripeie/ieHU 4aCTOT
6 |Paguonokaiys Ha OCHOBe LIyMOBBIX 6 2 4 8 20 I[NCK-1.1
30H/MPYIOLLIMX CUTHA/IOB
Utoro 32 16 16 44 108
5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHuie pa3/enoB AUCLUIUINH (T10 JIEKLUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)
V) L 5
3 S 5
Q U o
=
Haspasms pasgenos CopeprkaHuve pas/iesioB JUCLIATIIMHBI 10 : - § %
JIEKL[ASIM g g g
S8 g =
=Y o 9
= S/
10 cemecTp
1 Ocobennoctu CIIII PJIC OtmuunrenbHbIe 0cobeHHocTy CIITI 2 IMCK-1.1
PaZiOI0KAL[MOHHBIX CUCTEM OT
Y3KOIOIOCHBIX
Nroro
2 [onsitue QyHKUMH [ToHsiTHe (PyHKLIMY HeompeZeéHHOCTH. 8 [ICK-1.1

HeoripeJeneHHOCTy U Bugbl CIIIIT-
CUTHAJIOB

XapakTepyCTUKY IIIMPOKONOIOCHOCTH U
Buzbl CLIIT-curnanos. OguHOUHbIe
MMITy/bChI. [laueuHble UMITY/IbCHI.
MOHOMMITY/IbCHBIY MHOTOUaCTOTHBIN
CUTHAaJL.
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HToro

3 Teopus paspewienus B CIIIII PJIC
trria MIMO

OO6rast xapakTepuctuka PJIC tuma
MIMO. Mogenu curHaaoB u QyHKIUH
Heorpe/leJIeHHOCTH B BU/I€OMMITY/TbCHBIX
PJIC. Mogenu curHanoB U QyHKLIUU
Heorpe/leJIeHHOCTH B MHOTOUaCTOTHBIX
PJIC. PJIC masnoii fanbHOCTHU C
KOJIbLIEBBIMU @HTEHHAMM pelleTKaMU.

Htoro

[ICK-1.1

4 Teopust 06pabOTKH CHTHAJIOB B
omHOoKaHambHbIX CIIIT PJIC

Brisienienre bromeTpryeckoit
nHpopmaLuu. Beienenve
repruoJueCcKUX MUKpoIiepeMellieHr i
o6wvexToB. O6paboTka CHUM-cUrHasios.
Ananm3 anroputmMoB 0bpabotku CUM-
CUTHAJIOB.

HToro

[ICK-1.1

5 MHorouacToTHbIe CUTHA/ILI U
CHCTeMbI Ha OCHOBe CITeljiaIbHbIX
pacrpefie/ieHUN 4acTOT

XapakTepuCTUKU MHOTOYaCTOTHBIX
ravyeyHbIX CUTHA/I0B. MHOTrO4acTOTHbIE
CUTHAJIbI M UX aHa/Iu3 J1Jis
oaHoKaHanbHbIX PJIC.

Ntoro

[ICK-1.1

6 Pagyvosnokaijyst Ha OCHOBeE LLIyMOBBIX
30HUPYIOLLUX CUTHAJIOB

KoppessaiyuoHHbIi MeTo; 00paboTKu
CUT'HaJIoB B 11ymMOBbIX PJIC.
CriekTpasbHbIi MeTOZ, U3MepeHUst
JAJIbHOCTY M pajiiarbHOM CKOPOCTH.
O deKTUBHOCTH ABOMHOTO
CTeKTpaIbHOTO aHa/k3a B LIIYMOBOM
PJIC.

HToro

6

[ICK-1.1

Wroro 3a cemecTp

32

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIUIT/IMHAPHBIE CBS3M C 00eCcneurnBalIUMH (PeAbIAYIMMHI)

4 o0ecrnieyrBaeMbIMH (MOC/IEAYHOIUMHU) AUCHHUIITHHAMHA

Pa3ziesibl JUCHIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaromuMu (TpeabIIyIuMU) 1

obecrieyriBaeMbIMH (T10C/IeAYIOIIMMUI) JUCLITIIMHAMMU TIpe/iCTaB-/ieHbl B Tabuiie 5.3.

Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

Ne pa3zenoB JaHHOM AUCLIUIIHBI, [7Is1 KOTOPBIX
HeoOX0oIUMOo H3yueHre 00eCTIeunBatoLUX U

Ne HaumeHoBaHue JUCLUIUIMH obecreurBaeMbIX JUCLATIINH
1 2 3 4 5 6
[IpepmecTBytoLMe JUCLUTIIMHBI
1 | AHTeHHbIe pelleTKU B N N N
PaZi0/IOKAL[MOHHBIX CUCTeMax
2 | OCHOBBI TeOpYH PaJY0J0KALIMOHHBIX N N N
CUCTEM Y KOMILJIEKCOB
3 | PaguonokaliOHHbIe CUTHAJIBI U
paspelnaroijasi ClocCoOOHOCThb + + +
PaZiOIOKALIMOHHBIX CUCTEM
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5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIUHBI, U BU/I0B 3aHATHI

CooTBeTCTBUE KOMHeTEHuHﬁ, q)OpMI/IDy'EMBIX MMpHU KW3y4yeHHWHU OUCHUIUIMHBI, U BHUOB 3aHSATHN

npe/icTaB/ieHo B Tabsurie 5.4

Tabmuma 5. 4 — CooTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUDYeMBIX TPU HU3yueHUU

VCLIATITUHBI
Bubl 3aHaTHM
m = =
= = S)
= = g ©
= & 5
S| o s (="
= o] ] =
il = o o <
E = < = o DopMbI KOHTPOJISI
E e & T 5
= < & £
S = S e &
N = ) )
E o B
X o o
© O o
5 - :
~ &
[1CK-1.1 + + + HomarHee 3aziaHue,
Dk3aMeH, KoHcrekT
CaMOITOATrOTOBKH, 3allyTa
otueTa, KomroHeHrt
CBOeBpeMeHHOCTH, OTyeT
1o 1abopatopHoii paboTe

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUu 00yUeHHs

He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabmie 7.1.
Tabnuia 7. 1 — CopepykaHue 1abopaTopHBIX paboT

3 z g
3 = =
gz
E >
Ha3Banus paszesos CopeprkaHue 1abopaTopHbIX paboT g o g GE
=
> s 8
= ©
10 cemecTtp
1 Ocobennocru CIIIIT PJIC MogenupoBaHue U U3y4yeHue 4 [ICK-1.1
xapakrtepuctuk CIHII-curnanos
Nroro
3 Teopus paspeiienusi B CIIIT PJIC | Beigenenue nagopmaiuu u3 CIITI- 4 [ICK-1.1
turia MIMO CUTHAJIOB
Nroro
5 MHorouacTtoTHble CUrHA/IBI U MogenupoBanue u o6pabotka CUM- 4 [ICK-1.1
CUCTeMBbI Ha OCHOBE CITeLia/IbHbIX CUTHAJIOB
pacripefie/ieHUN 4acTOT Vtoro
6 Pagyonokanys Ha 0CHOBe ITyMOBBIX | ClIeKTpasIbHbI MeTOZ, U3MepeHus 4 [ICK-1.1
30H/IUPYIOLLMX CUTHA/IOB JAIBHOCTU Y CKOPOCTU 00BEeKTa
Wroro 4
Wtoro 3a cemecTp 16

8. IIpakTHUecKue 3aHATHSA
CopeprkaHye MpakTUUeCcKruX paboT nprBeseHo B Tabmuie 8.1.
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Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT

3 <]
= Z s
9 ==
= 5
Ha3sanus paszesnos Copep>kaHre IpaKTUUECKUX 3aHATHUMN z - g B
- 2 E
= 53
- g X
10 cemecTp
1 Ocobennoctu CIITIT PJIC OtnmuunrtenbHbIe ocobeHHocTy CIITI 2 [ICK-1.1
PaZii0/IOKAL[MOHHBIX CUCTEM OT
Y3KOIOIOCHBIX
Ntoro
2 [onsitue QyHKUMH [MonsiTve QyHKIMY HeOTpeeéHHOCTH. 4 ICK-1.1
HeoripeJeneHHOCTU U Bubl CIIIIT- XapaKTeprCTHUKU LIUPOKOIIOIOCHOCTU U
CUTHAJIOB Buabl CHIIT-curHanos.
Utoro 4
3 Teopus paspeitienusi B CLLIT PJIC | Mogenu curHaaoB v QyHKIUN 2 [ICK-1.1
trna MIMO Heorpeie/IeHHOCTHA B BUEOMMITY/IbCHBIX
PJIC
HTtoro 2
4 Teopust 06pabOTKH CHTHAJIOB B O6pabotka CUM-cUrHamos. 4 ICK-1.1
onHoKaHaabHbIX CIIIIT PJIC HToro 4
5 MHOrouacToTHble CUTHAIbl U XapakTepuCTUKU MHOTOUAaCTOTHBIX 2 [ICK-1.1
CHUCTeMbI Ha OCHOBE CIel[haabHbIX MayeyHbIX CUTHAJIOB.
pacripefie/ieHUl 4aCcToT Vtoro 2
6 Paguronokaiusi Ha OCHOBe 11yMOBBIX | CrieKTpa/ibHbIA MeTO/] M3MepeHust 2 ICK-1.1
30HMPYIOLLMX CUTHAJIOB JIaTbHOCTH Y Pa/Ina/IbHON CKOPOCTH.
Utoro 2
Wroro 3a cemecTp 16

9. CamocTosiTe/ibHasA padora
Buzibl camocTosiTesTbHOM paboThI, TPYZOEMKOCTb U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

0 L
5 z S
) s =
Bubl CaMOCTOSITENIBHOM | & > T
Haseanwust paspenos g " =y DOpMBI KOHTPOJIA
paboTsbl S s 2
=S a =
o e 2
= S
10 cemecTtp
1 Ocobennoctu CIITI ITogroroBka K 2 [omaiiiHee 3aziaHue,
PJIC MPaKTUUeCKUM 3aHATHSIM, 3awuTa oTueTa,
CceMUHapam KomrioneHT
BOEBPEMEHHOCTHU
ITpopaboTKa JIeKIMOHHOTO 2 %oe PEMEHHOCTH,
Marepuasna OHCTIEKT
CaMOTMOAroToBKY, OTUeT
OdopmiieHiie 0TUETOB 10 4 o 1aboparopHoii paboTe,
nabopaTtopHbIM paboTam
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Hroro

JK3aMeH

2 [oHsATHE QYHKLUU

ITogroroBka K

JomariHee 3azianue,

HeoIpe/ieJIeHHOCTH U TpakTUYye CKUM 3aHATUSM, KommnoneHT
Byuzb! CIIII-curnanos ceMUHapam CBOEBPEMEHHOCTY,
[TpopaboTKa eKIIMOHHOTO 2 Koncriexr 3
MOTMOJTOTOBKH MeH
Marepuana CaMOIIOATOTOBKY, JK3aMe
Ntoro 6
3 Teopus pa3pemenusi B | [logroroBka K 2 JomarirHee 3aanue,
CIIII PJIC Tunma MIMO | ipakTU4YeCKUM 3aHATUSAM, 3alura oryera,
ceMHHapam KomnoneHT
BOEBPEMEHHOCTU
ITpopaboTKa JeKIIMOHHOTO 2 IC( OEBPEMEHHOCTH,
Marepuasa OHCTIEKT
CaMOTMOAroTOBKH, OTUeT
OdopmiieHre 0TYETOB 110 4 10 jlaboparopHoii pabore,
nabopaTtopHbIM paboTam JK3aMeH
Ntoro
4 Teopwust 06paboOTKH [ToaroToBKa K [omalliHee 3a/jaHue,
CUTHAJIOB B MpaKTUYe CKUM 3aHATUSM, KomnoneHT
ofHOKaHa/bHbIX CIIIIT ceMHHapam CBOEBPEMEeHHOCTH,
PIIC [TpopaboTKa 1eKIIMOHHOTO 2 Koncriexr 3
MOTMOJTOTOBKH MeH
Marepuana CaMOIIOATOTOBKY, JK3aMe
Ntoro 6
5 MHOro4acToTHble ITogroroeka K 2 LoMarirHee 3aaHue,
CUTHAJIbl M CUCTEMBI Ha MpaKTUYe CKUM 3aHATUSIM, 3awura oTuerta,
OCHOBE CIlel[haTbHbIX ceMHHapam KomnoneHT
acripefieJieHUX 4aCTOT CBOEBPEMEHHOCTH
paciIpe ITpopaboTKa JeKIIMOHHOTO 2 K p ’
HCIeKT
Marepuasa OHCTIE
CaMOMOAroToBKY, OTUeT
OdopmiieHre 0TYETOB 110 4 1o jlaboparopHoii pabore,
nabopaTtopHbIM paboTam JK3aMeH
HToro 8
6 Pagmosnokauus Ha ITogroroBka K [omaiiiHee 3aziaHue,
OCHOBE IITYMOBBIX MpaKTAYe CKUM 3aHSATUSIM, 3alMra oTuera,
30HAUPYIOLLMX CUTHAJIOB | CeMHUHAapam KomnoneHT
BOEBPEMEHHOCTU
ITpopaboTKa JIeKIMOHHOTO 2 IC( OEBPEMEHHOCTH,
OHCIEKT
Marepuasna
CaMOTOAroToBKY, OTUeT
OdopmiieHrie 0TUETOB 110 4 o 1aboparopHoii paboTe,
nabopaTopHbIM paboTam JK3aMeH
Ntoro 8
Nroro 3a cemectp 44
IToaroroska K 3k3amMeHy / 36 OK3aMeH
3ayeTy
Ntoro 80
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10. KypcoBas pabora

He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabnuiia 11.1 — basiibHbIe OLIEHKU [/l 37IEeMEHTOB KOHTPOJIS

. . MakcumanbHbIi
o MakcumasnbHbIN MakcumasnbHbIN
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTe/IbHOCTH Mexay 2KT v Ha ceMecCTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
10 cemectp
[HomauiHee 3azaHue 16
3aiumTa oTueta 16
KommnoHeHT 2 4 2 8
CBOEBPEMEHHOCTH
KoucmekT 3 8 3 14
CaMOIO/JIrOTOBKU
Otuer 110 1TabOpaTOPHOM 4 8 4 16
pabore
Wtoro Makcumym 3a 17 36 17 70
Tepuoz,
JK3aMeH 30
Hapacraroiym utorom 17 53 70 100
11.2. ITepecuet 0a/I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKHU TIpe/iCTaB/eH B Tabmumie 11.2.
Tabnuiia 11. 2 — ITepecueT 6a//IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIbHOM TOUKH OrneHka
> 90% oT MaKCMMa/bHOM CyMMbI OasiioB Ha fgaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 4
Ot 60% 10 69% OT MakCcHMMaabHOW CyMMBbI OasioB Ha gary KT 3
< 60% OT MakCMMabHOM CyMMBbI OasinoB Ha fgaty KT 2

11.3. ITepecueT cymMMbI 6a/1/10B B TPAAMIUOHHYIO U MEeXAYHAPOAHYIO OI[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY TIpe/iCTaB/eH B Tabmuije

%ﬁg)ﬁnua 11. 3 — [Tepecuet cymMbI 6a/IJIOB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY
WToroBast cymMmma 6asios,
Orenka (I'OC) YUWTBIBAeT yCIeLIHO CaHHbIN Ouenka (ECTS)
3K3aMeH
5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrMyHO)
85-89 B (oueHb x0poi110)
4 (xopo1o) (3a4TeHo) 75 -84 C (xopo1o)
70 - 74
— D (yzoBI€TBOPUTEJILHO)
3 (YyAoB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTeerHo)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTEeparypa
1. PaauonokamuoHHble cucTeMbl. Yacthk 1: YuebHoe mocobue / Macanos E. B. - 2012. 131 c.
[DnekTponHsIii pecypc] - Pexkxum pgoctyna: http://edu.tusur.ru/publications/1258, mata obGpaireHust:
26.01.2017.

12.2. lono/siHMTE/IbHAS IUTEpaTypa
1. BapreneB B. I. Paguorexunueckue cuctembl yrpasnenus PJIC [Tekcr] : yue6HOe mocobue
nnst By3oB / B. I. BapreneB, A. A. TanbiruH ; MuHHCTEpCTBO o0Opa3oBaHMs W HayKd Poccuiickoit
®enepauy, MOCKOBCKUM TOCYAAapCTBEHHBbIM WHCTUTYT PaJUOTEXHUKH, S/1€KTPOHUKM W aBTOMAaTUKU
(TexHMUECKUM yHUBEPCUTET). - M. : MUAPDA, 2011. - 160 c. (Hamuune B 6ubmoreke TYCYP - 4 3k3.)
2. PapuoBujenve. PanuosioKallMOHHBIE CUCTEMBbI JAUCTAHLMOHHOIO 30HAUPOBAHUA 3eM/v :
yue6Hoe mocobue / I. C. KoupaparenkoB, A. FO. ®ponoB ; pexa. : I. C. KongpareHkoB. - M. :
Papuorexnuka, 2005. - 368 c. (Hamuue B 6ubmoreke TYCYP - 20 3k3.)

12.3 YueOHO-MeTOAHUYECKHE ITOCO0H

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYEeCKHE MoCo0ust

1. PaguoTexHHYecKHWe CHCTeMbL: MeToAuueckoe II0COOHe TIO TPOBEJEHHUI0 IMPaKTHUeCKUX
3aHaTuii / [HenucoB B. II. - 2013. 33 c. [DnekTpoHHbIM pecypc] - Pexum foctymna:
http://edu.tusur.ru/publications/2852, nata obparienus: 26.01.2017.

2. PaguvonokaliMoHHbIe cucTeMbl: MeToauuecKre yKa3aHUs 10 BBIMOJIHEHHIO CaMOCTOSITeIbHOMN
pabotel / Macamoe E. B. - 2012. 8 «c. [OnekrponHwii pecypc] - Pexum gocrtyma:
http://edu.tusur.ru/publications/1606, fara obpaujenus: 26.01.2017.

3. Bakynes I1.A. PaguosioKkaijoHHbIe cicTeMbl: JIabopaTOpHBIH ITPAKTUKYM : YuebHOe rocobue
anist By3oB / I1. A. Bakynes, A. A. CocHoBckuii. - M. : Paguorexnuka, 2007. - 160 c. : un. - (YuebHoe
roco6ue /17151 By30B) (Hasmuuve B 6ubmoreke TYCYP - 17 3K3.)

4. PamuonoKalMOHHBIE CHCTeMBL:  YueOHO-MeToAWYeckKoe TIOCOOMe TI0  OpraHW3aLuH
camMoCTosTe/IbHOM paboTel cTygeHToB / [enucoB B. I1. - 2012. 21 c. [OnekTpoHHBIN pecypc] - Pexxum
noctyta: http://edu.tusur.ru/publications/1590, zara obparenus: 26.01.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCOOUA /1A JIMI] C OTPAHUUYEHHBIMHM BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOU PaboThl 00yUaroIuxcst
Y3 UKMC/ia WHBA/IW/IOB MPeJOCTaB/sIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrpaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS MH(MOPMAaLUK.

JIIs1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B NleyaTHOW (hopMe yBeIMYeHHBbIM ILIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B revatHo (opme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUIaTe/IbHOTO anmnapara:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. ba3bl JaHHBIX, TH)OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe ofecrieueHue

1. http://edu.tusur.ru

2. http://lib.tusur.ru
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI
[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasl ayAuTOpHs,
pacrosiokeHHas 110 azipecy 634034, Tomckast obsacTth, . Tomck, BepiuiHuHa ynuia, f. 74, 4 stax, ayj.
422. CoctaB obopynoBaHust: YueOHast Mebenb; [locka MarHUTHO-MapkepHast - 111IT.

13.1.3. Marepua/ibHO-TeXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT

Ons  mpoBefeHWst  /1labOpaTOPHBIX — 3aHATUM ~ UCTIO/Nb3yeTcs — yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jjlaboparopusi, pacriosiokeHHast 1o afpecy 634034, Tomckas obnacts, . ToMck,
BepmmnuHa ynuiia, 4. 74, 4 atax, aya. 406. CoctaB obopyzoBanus: YuebHas Mebenb; MyabTHUMeANMHbBIH
npoektop TOSHIBA — 1 wt.; KomnbtoTepsl Knacca He Hike Intel Pentium G3220 (3.0GHz/4Mb)/4GB
RAM/ 500GB ¢ m1pokonoiocHbIM A0CTyrioM B Internet, ¢ Mouutopamu tTuna Samsung 18.5" S19C200N
— 8 wit.; Wcronb3yeTcs MMIieH3MOHHOE TTPOrpaMMHOe obecrieueHre, MakeThl Bepcreit He Hike: Microsoft
Windows XP Professional with SP3; Matlab v6.5

13.1.4. MaTepua/bHO-TEXHHYECKOe 00ecreyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosiTesTbHOM paboThl WCTIONb3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacrioniokeHHass 1o azpecy 634034, r. Tomck, yn. Bepumnuna, 47, 1 stax, ayn. 126. Cocras
obopyzoBanusi: yueOHast Mebesb; KoMITbioTephI Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'Tw. -
4 1wT.; KoMmmbloTephl TofKatoueHbl K ceti MHTEPHET u obGecrieunBarOT [JOCTYIT B 37€KTPOHHYIO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOE 00ecnedyeHre JUCIMITTHHBI /I JIUI| C OTPaHUYeHHbIMH
BO3MO)>XHOCTSAMM 3/J0POBbSI

OcBoeHue JUCHUIUIMHEI vijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHHEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUEeHUs].

[Ipu o06yuyeHHWH CTYI€HTOB C HapPymIeHUsIMH CJiyxa TIpe[yCMOTPEHO UCIOb30BaHUe
3BYKOYCH/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyrUX TeXHUYeCKHUX CpeJCTB
nipreMa/miepesiaud yueOHoH MH(OpMaIMK B AOCTYIHBIX (opMax fjisi CTYZEHTOB C HAapYIIeHUsIMHU CITyXa,
MOOW/IBHOM CHCTeMbl OOyYeHUs: [jis CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM 00yuyarOTCs CTYAeHTbl C HapyllleHHeM ciyxa, 000pymoBaHa
KOMITbIOTEDHOM TEeXHHKOW, ayJUOTeXHUKOM, BU/IEOTEXHUKOMW, 3/1eKTPOHHOU [JOCKOW, MYJIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HAPYLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUE B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/eHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WU C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUZeOyBeIuunuTesnen /s yJaieHHOro mpocMoTpa.

[Tpu oOyuyeHMH CTYJEHTOB C HApYIIEHUSIMH OMOPHO-JBUraTe/IbLHOTO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBa BBOZAa MH(GOpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repejjaun
yueOHOM MHGbOpPMalMK B JOCTYIHBIX (opMax AJisi CTYIE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUraTebHOTO
arrapara, MOOUIBHOM CHCTeMbl 00yUueHUs [Jis TIOZiel C MHBA/IJHOCTHIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OIEHOUYHBIX CPEJACTB M METOAHUECKHE PEKOMeHJal[uH
@®OHJ, OLEHOYHBIX CpPEeACTB W THUIIOBble KOHTPOJbHbIE 3aJaHWsi, WCIIO/b3yeMble [Ji OLIeHKU
c(hOpPMMPOBAaHHOCTA UM OCBOEHHsI 3aKpeIlIeHHbIX 3a AUCLMIVIMHOW KOMIIeTeHLMW TIpU TIpOBe[leHU!
TEeKYIL[eH, TTPOMEeKYTOYHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIOXKeHWH K paboueli mporpaMme.

14.2 TpedoBaHus K GoHAY OLEHOYHBIX CPEACTB AJIs JIUL C OTPAHWUYEHHBIMH BO3MO)KHOCTSAMH
3/10POBbsI
[lns CTy#eHTOB C WHBa/MAHOCTBIO IPeJyCMOTPeHbI [OIOHUTe/IbHbIe OLleHOYHBbIE Cpe/CTBa,
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riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tabmuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropuu cTyzieHTOB

Buibl 10MOTHUTE/TBHBIX OIIEHOUHBIX
CpefCcTB

AJIA CTYA€HTOB C UHBA/INLJHOCTBIO

®dopMbI KOHTPOJISI U OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapyLieHusIMu
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSTE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

[TpeuMyIiieCTBEHHO MMChbMeHHasI
TIpoBepKa

C HapyLieHUIMU
3peHust

CobecezioBaHHe TI0 BOIIPOCAM K 3aueTy,
OTIPOC T10 TePMUHAM

[TperMyI11ieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHusIMu
OTIOpHO-
JIBUTaTeIbHOTO
amnrmapara

PelieHue JUCTaHLMOHHBIX T@CTOB,
KOHTPOJIbHBIE pabOThI, MMCbMEHHbIe
CaMoCTOsiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpenmyI1iieCTBEHHO AUCTAHLIMOHHBIMHU
MeTo/laMU

C orpaHUUeHHUSIMU TI0
o0ITIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy11ieCcTBEHHO pOBEpPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT IPOBepPKU

14.3 MeToguuecKne peKOMeH/IaIMH 0 OI[€HOUYHBIM CPeACTBaM /J/IfA JIMI] C OrPaHHYeHHbIMH
BO3MO)XXHOCTSIMH 310POBbSI

Onsi crynentoB ¢ OB3 mnpeaycmarpuBaeTcsi AOCTynHas ¢opMa TpeJoCTaB/ieHust 3aJaHui
OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

B reuaTHol dopme;

B MeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;
B (hopMe 37IeKTPOHHOTO JOKYMEHTa;

MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;
TripeZioCcTaB/IeHue 3a/laHusi C UCT0/Ib30BaHUEM CypZoTiepeBo/ia.

CTy,qEHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpPEMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,Z[]'IH TdKUX CTYAEHTOB IIpeAYyCMdTPUBAETCH AOCTYIIHAA CbOpMa rnpeaoCTaB/ieHUA OTBETOB Hd

3a/laHys, a MMEHHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITbIOTEPE;
HabOp OTBETOB C UCIO/Ib30BAaHUEM YC/TyT aCCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB OOyueHUs: UHBAIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSATHS

VH(opMaLu:

Jis UL ¢ HapylleHUsIMHM 3peHus:

B (hOpMe IeKTPOHHOIO JOKYMEHTa;
B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns ui ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;
B MeyaTHOU (popme.

Jiaisi mun, ¢ HapyLIeHUusIMHM OIIOPHO-ABUrare/IbHOr0 anmnapara:

B (hopMe 3/1IeKTPOHHOTO /JOKYMEHTa;
B IeyaTHOM (popme.

[Tpu HeoOXOAMMOCTH /1/1s1 00YUAOIUXCS C UHBAIMAHOCTBIO TPOLe/lypa OIleHUBaHUs Pe3y/ibTaToB
00y4eHUs1 MOXKET MPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/T OIITEHOUHBIX CPE/ICTB IO YYEFHOU JIMCLIMTIJIMHE
CBepx1IMpoKOI0/J10CHasA PaiM0/I0KaIHUA

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
HanpaeneHHocTs (Tipoduinb): Pafio/i0Kal{HOHHbIE CHCTéMbI U KOMILTEKChI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pajuoTrexHuueCKHX CHCTEM

Kypc: 5

Cemectp: 10

YueOHbIi 171aH Habopa 2011 roza

Pa3paboTumku:
— accucteHT Kad. PTC Konsaun H. A.

Ok3ameH: 10 cemecTp

Tomck 2017
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM

[NICK-1.1 |crioco6HOCTRIO OLIEHHBATh OCHOBHbBIE HomxkeH 3Hath OCOOEHHOCTH
XapaKTepUCTUKU PaJHOI0KaLMOHHBIX CUCTEM | CBEPXLLHMPOKOMOJIOCHBIX CUCTEM
pPaZi0I0KaLMK; OCHOBHBIE TeH/IeHLIUU
pa3BUTHS METOJOB paJy0/IOKaL1H. ;
HomkeH ymeTsb VCIiob30BaTb OCHOBBI
TeOpPUU PaZU0JIOKALM1, MeTObI
MOCTPOEHUS CBEPXILHUPOKOIT0/IO0CHBIX
PaZIMOIOKALIMOHHBIX YCTPOMCTB U CUCTEM,
TIPOU3BO/IUTH pacyeThl ¥ U3MepeHust UX
OCHOBHBIX XapaKTepUCTUK;

HomkeH BnazieTs MeTogamMu oCTPOeHUs
(YHKIMOHAMBHBIX CXeM
CBepXLIHUPOKOITOIOCHBIX
PaZOTeXHUUECKHUX CUCTEM U YCTPOUCTB
Pas/IMYHOr0 Ha3HaYeHusl; 0CHOBHBIMU
MeTOZ,aMH pacyeTa Y M3MepeHHst OCHOBHBIX
XapaKTepUCTHUK CBEPXILIMPOKOII0/IOCHBIX
pPaZiMOTeXHUUECKHUX CUCTEM U YCTPOUCTB. ;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHWUBAHUS KOMITETEHIIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaTb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUEeCKUMHU MPAaKTUYeCKUX YMEeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TIOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TIpOLIeCChl, 00IIHe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHNe 3a/1au B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHBIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsiacTu Uccie[OBaHus TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU Paboraet npu rpsiMomM
0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay
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Tabmuia 3 — Orarbl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus IICK-1.1
[1ICK-1.1: criocoGHOCThIO OLIEHWBaTh OCHOBHBIE XapaKTePUCTHUKU PaIM0/IOKAI[MOHHBIX CUCTEM.
Iyt bopMUpOBaHUsST KOMITeTEHIIUM HEOOX0[UMO OCYIIeCTBUTh PSifi ITArOB. DTarbl (HOPMUPOBAHUS
KOMIeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 3.
OpPMMPOBAaHUsI KOMITETEHL[MH U UCII0JIb3yeMble CPeJICTBA OLleHUBaHUS

METO/IOB Pa/IU0/IOKAI[|H,

TeH/eHLIUU Ja/bHeNIero

Pa3BUTHA 3TUX METOLOB.

paJiMoI0KaluU, MeTO/ibl
MOCTPOEeHUsI
CBEepXLLIHPOKOMNOI0CHBIX
Pa/Iv0/I0KAIIMOHHBIX
YCTPOMNCTB U CUCTEM.

CocraB 3HaTb YmeTb Bnagets
CopeprkaHue 3HaeT JOCTOUHCTBA U YMeeT UCI0/Ib30BaTh MeTogamu TTOCTPOeHUsI
3TaroB HeJJ0CTaTKHA OCHOBHBIX OCHOBBI TEOPUU (YHKIMOHAMBHBIX CXeM

CBEPXIIMPOKOITIO/IO CHBIX
PaanOTEXHNYE CKHUX
CUCTEM U OINITUMHU3ALIN

CTPYKTYp
PaJIM0NOKalIMOHHBIX

CTPYKTYp B COOTBETCTBUU
C 33/]JaHHBIMU KPUTEPUSIMU

KauecCTBd.

Bubl 3aHaTHM

* [lpakTueckue
3aHATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuu;

* CamocrodTenbHas
paborta;

* [logroroBka u cfiaua
JK3aMmeHa / 3a4eTa;

* [lpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHSATUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* TloAroToBKa U c/raua
JK3ameHa / 3a4era;

* JlaboparopHble
3aHATHS;

* (CamocTosTenbHast
pabora;

Wcnonbs3yemsble
cpeacTBa
OLleHVBaHUs

* Ortyet no
nabopatopHoii pabore;
 JloMaliiHee 3ajilaHKe;

e Ortuet 110
nabopatopHoti pabore;
* JlomalHee 3a/laHue;

¢ Ortuet 110
nabopatopHoi pabore;
» JloMalliHee 3a/jaHUE;

¢ KoHCIIeKT * KoHcriekT * OK3aMe€H;
CaMOITIOATOTOBKHU; CaMOTIO/ITOTOBKU;
* OK3aMeH; * 3JK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/ii M KpUTEPHUM OL[eHMBAHMSI KOMIIETEHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnanets
OT1/muno * 3HaeT JOCTOMHCTBA U » CpoboaHo npumensier | * CB0OOOAHO BajieeT

(BBICOKMI YPOBEHb)

HeJ0CTAaTKHU OCHOBHBIX

METOZIOB Pa/Iu0JIOKal[iH,
TeH/IeHIVU Ja/TbHeHIIIero
pa3BUTHS ITUX METO/IOB.;

OCHOBEI TeOpHH

PaJIU0IOKaIU, METO/IbI

TIOCTPOEHUST

CBEPXIIMPOKOITO/IO CHBIX

paJroNI0KalMOHHbIX
YCTPOMCTB U CHUCTEM.;

MeTO4dMHU IMMOCTPOEHUA

d)YHK]_[I/IOHaJ'IbHBIX cxeM

CBePXILIMPOKOIIOIOCHBIX

pagnuoTeXHUYECKUX

CUCTEM U OIITUMHU3ALIKA

CTPYKTYP
PaIo/I0KaI[MOHHBIX

CTPYKTYP B COOTBETCTBUM

C 3a/1laHHBIMH
KpUTEPUAMHU KauyeCTBd.;

Xopotiio (6a30BbIii
YPOBEHb)

e 3HaeT JIOCTOMHCTBA U

HeJOCTATKKN HEKOTOPbIX

* TIprMeHsieT OCHOBBI
TeOpuHr pajyoIOKaL[1H,

* Biazneet HEKOTOPBIMU

MeTO4dMU IMOCTPOEHUA
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MeTO/IOB Pa/IM0IOKALINH,
TeH/IeHLIUN UX

JlaNbHeNIIero pasBUTHsL.; | PaJUO0/IOKaL[MOHHBIX paiuOTeXHUYECKUX
YCTPOWCTB U CUCTEM.; CUCTeM U ONTUMU3aLUU
CTPYKTyp
Pa/IM0/I0KAL[MOHHBIX

MEeTOAbI ITIOCTPOEHHSA
CBEPXIIMPOKOITO/IO CHBIX

(bYHK]_[I/IOHaJ'IbeIX cxeM
CBEPXIKMPOKOIT0/IO CHBIX

CTPYKTYP B COOTBETCTBUU
C 3a/lJaHHbIMU
KpUTEpUsMU KauecTBa.;

YoBneTBOPUTE/IbH | ¢ KMeer npeacrasneHue | * Vmeert nipencrasienue | ¢ Biazgeer ogHuUM U3

0 (1IOporoBeIN 0 HEKOTOPBIX 00 OCHOBHBIX METOZAX MEeTO/0B IIOCTPOEHUs

YPOBeHb) AOCTOMHCTBAX U NOCTPOEHUS (YHKLMOHATbHBIX CXeM
HeZ0CTaTKax OCHOBHBIX CBEPXILUPOKOIIO/IOCHBIX | CBEPXIINPOKOIIOJIOCHBIX
METOZI0B pPaJHo/I0OKaLun Paro/I0KALMOHHBIX pafuoTeXHHUUe CKUX
Y TeHJEHLINU UX YCTPOMCTB U CHUCTEM.; CUCTEM U OIITUMHU3ALUU
JaTbHeNIIero pa3sBUTHS.; CTPYKTYp

paAro/I0KaLIMOHHBIX

CTPYKTYP B COOTBETCTBUU
C 33JJaHHBIMU
KpUTepUsIMU KauecTBa.;

3 TunoBbie KOHTPO/IbHBIE 33/JaHUA
st peanmu3aluy BBIIIETIEPEUMCIEHHBIX 3a/lau 00yYeHUs] UCIIOJb3YIOTCS TUIIOBbIE KOHTPOJIbHBIE
3aflaHus WK MHble MaTepHasbl, HeoOXoAMble AJIs1 OLeHKM 3HaHWM, YMeHHH, HaBbIKOB M (W/IM) OIIbITa
JesITeIbHOCTH, XapaKTepU3yHOIIUX STarbl (OPMUPOBaHUSl KOMIIETEHLIMM B MpOLiecce OCBOEHUS
obpa3oBaTebHOM MPOrpaMMBl, B CIeAYIOIIEM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— 1. Ucropus u TeHgeHuuu passutus CIIIT cuctem. 2. OcobenHoctu CIIIIT cuctem u ux
oT/inure oT y3korosniocHbiX. 3. CymectByroiue npumepsl CIIIT cucrem. 4. Bugsl u ocobenHoctu CIITT
curHasioB. 5. Metoabl dopmupoBanust CIIIIT curHanos. 6. Metogsl o6Hapyxenusi CIIIIT curHamoB. 7.
Antennbie cuctembl CIIIT cuctem. 8. YcrpoiictBa (popmupoBanus CIIIT curHanoB. 9. IlpumeHeHUe
texHojioru MIMO B PJIC. 10. OcobeHHOCTH TIpUMeHeHHs1 yMOBbIX curHanoB B PJIC. 11. O6paboTtka
curHanoB B ogHokaHanbHbeIX CIIT PJIC. 12. PJIC ¢ npuMeHeHrneM MHOTOYaCTOHBIX CUTHAJIOB.

3.2 TeMbI JOMAIIHUX 3aJaHHAN
— 1. Ocobennoct CHIIT PJIC 2. Ilonsite ¢yHKOMU HeoripeAeneHHOCTH W BHisl CIIIII-
curHanoB. 3. Teopus pasperienuss B CIHIIT PJIC tuma MIMO. 4. Teopuss o6pabOTKM CUTHA/IOB B
ogHokaHanbHbix CIHIIT PJIC. 5. MHOroyaCTOTHblE CWUTHa/Jbl U CUCTEMbl Ha OCHOBe CIleljuajibHbIX
pacnpeziesieHui yacToT. 6. Pagronokariysi Ha OCHOBE IIYMOBBIX 30HZMPYIOIIUX CUTHA/IOB.

3.3 Jk3aMeHallMOHHBIE BOIPOCHI

— 1. Yro Takoe CIIIII curHasn, yeMm OH XapakTepu3yeTcsa U ueM OT/IMYaeTCs OT APYIUX CUTHAIoB?
2. Bugp! cymectByromux umiyabcHbix CIHIIT curnanos. 3. Bugsl cyilecTByrommx HernpepbiBHbIX CIIIIT
curHanoB. 4. BimsHue ycioBuii pacnpoctpaHeHusi paavoBosH Ha CHIIT curnamer. 5. O6mactb
npuMeHeHust CIIIT curHamoB. 6. Ommmume CIIIT cucteM OT y3KomonocHbix. 7. OcobeHHOCTH
npumeHeHus CIHII curnanos B PJIC. 8. [locromHctBa u Hepgoctatku CIHIT  curnanos. 9.
MmnorokaHaneHble CIHIIT PJIC. 10. OpHokaHaneHble CIIIT PJIC. 11. OcoGeHHOCTH HIYyMOIOJ00HBIX
CUIIT curnanoB. 12. O6napysxenne CIIIT curranos. 13. Oco6eHHOCTH TIOCTPOEHUs! IPUEMHBIX TPAKTOB
CIIT cuctem. 14. OcobeHHOCTH MOCTPOeHHsI aHTeHHBIX cucteM s pabotbl ¢ CHIIT curHamamu. 15.
YerpoiictBa ¢opmupoBanusi CIIIT ummynsco. 16. Metoauka obpabotrku CIIIT curHanos. 17. Bugs
MHorodactoTHbIX CIHIT curnanos. 18. IIpumeHeHve MHOrouyactoTHbIxX curHasios B PJIC. 19. IIpumenenue
CIHIT cuctem B mepuuuze. 20. IIpumenenue CIHII cuctem B crpoutenbcTse. 21. ITpumenenue CIIII
cucreM B BC.

CornacoeaHa Ha noprane Ne 11800 16



3.4 TemblI 1a00pPaTOPHBIX PadoOT
— MogenupoBanue u usyuenue xapakrepuctuk CIIII-curuanos
Boigenenue nndopmanyu u3 CILIT-curHanoB
MopgenvpoBanue 1 00pabotka CHM-curHanos
CrnieKTpasibHbIM MeTO/, U3MepeHHsl 1albHOCTH U CKOPOCTH 00beKTa

4 MeToanuecKue MaTrepua/abl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00y4yeHHsl UCTIONb3YIOTCS CIeAyIOIIe
Marepuarbl:
— MeTOoMYeCKHWe MaTepuasbl, OMNpejesioe TpOLeypbl OLIeHMBAaHUS 3HaHWM, YMeHWH,
HaBbIKOB U (W/IM) OMbITa [esITeJIbHOCTH, XapaKTepU3YIOL[UX 3Tarbl (Op-MUPOBAaHMSI KOMIIETEHLUH,
corsacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas UTeparypa
1. PaguonokaioHHble cucteMbl. YacTh 1: Yueb6Hoe mocobue / Macanos E. B. - 2012. 131 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1258, cBo60oaHBIH.

4.2. lonosHMTe/IbHAA IMTeparypa

1. BapreneB B. I'. Paguorexunueckue cuctembl yrpasnenuss PJIC [Tekct] : yue6Hoe rocobue
ansi By3oB / B. I. bapreneB, A. A. TanbiruH ; MuHucTepcTBO 00pa3oBaHusl M Hayku PocCCHIICKOM
@enepauyy, MOCKOBCKUM TOCY[JapCTBEHHbIM WHCTUTYT PaJUOTeXHUKH, JIeKTPOHUKM U aBTOMaTUKH
(TexHuyeckut yHuBepcureT). - M. : MUPOA, 2011. - 160 c. (Hannuue B 6ubmoreke TYCYP - 4 3k3.)

2. PapgvoBuzeHve. PaiyosioOKallMOHHBIE CUCTEMbl JUCTAHLIMOHHOTO 30HJYPOBaHUSl 3eM/IH :
yuebHoe mocobue / I. C. KonzparenkoB, A. FO. ®ponoB ; pea. : I. C. KonzaparenkoB. - M. :
Paguorexnuka, 2005. - 368 c. (Hanmuuue B 6ubmoreke TYCYP - 20 3k3.)

4.3. Ob6sa3aTebHBbIE YUeOHO-MeTOqHYEeCKHe MoCco0ust

1. PaguorexHHYecKHWe CHCTEMBI: MeToAuueckoe II0COOHe TIO TPOBEJEHUI0 IMPAaKTHUYeCKUX
3aHaTud / [HenucoB B. II. - 2013. 33 c. [DnekTpoHHBIM pecypc] - Pexum [joctyma:
http://edu.tusur.ru/publications/2852, cBoGOAHBIH.

2. PapuvonokaliMoHHbIe cucTeMbl: MeToiuuecKre yKa3aHUs 10 BBIMIOJIHEHHIO CaMOCTOSITeTbHOMN
paboter / MacanoB E. B. - 2012. 8 «c. [JnekrpoHHbli pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/1606, cBOGOHBIT.

3. bakynes I1.A. PaguookaliioHHbIe CHCTeMbI: JTabopaToOpHBINM MPakTUKyM : YueOHOe mocobue
anist By3oB / I1. A. Bakynes, A. A. CocHoBckuit. - M. : Paguorexnuka, 2007. - 160 c. : un. - (YuebHoe
nocobue zi71s1 By30B) (Hasmmuue B 6ubmioreke TYCYP - 17 9Kk3.)

4. PamuonoKalMOHHBIE  CHUCTEMBL:  YueOHO-MeToAWYeckoe TIOcoOMe TI0  OpraHW3aLuH
camocTosiTesibHOM paboTel crymeHToB / [lenucoB B. T1. - 2012. 21 c. [OnekTpoHHbIN pecypc] - Pexxum
noctyra: http://edu.tusur.ru/publications/1590, cBoOOAHBIH.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. http://edu.tusur.ru
2. http://lib.tusur.ru
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