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
Papnorexnuyeckue cUCTeMbI

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpaenenne nogrotoBku (cnenuanbHOCTh): 11.03.02 VH(poKOMMyHUKanMOHHbIe TEeXHOJIOTUU H
CHCTeMbI CBSI3U

HamnpaeneHHocTs (Tipodub): CHCTeMbI MOOM/TBHOM CBSI3H

dopma oOyueHUs: OUHAA

dakynereT: PT®, Pagnorexunueckuu (paKy/ibTeT

Kadenpa: PTC, Kadeapa pajuorexHu4ecKux CUCTeM

Kypc: 4

CemecTp: 7

YueOHbIi 1i71aH Habopa 2016 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 36 36 4acoB
2 [IpakTrueckue 3aHATHSA 36 36 4yacoB
3 JIabopaTopHble 3aHSTHS 36 36 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 108 108 yacoB
5 CamocTosiTesibHast paboTa 72 72 yacoBs
6 Bcero (6e3 3k3ameHa) 180 180 4acoB
7 IToaroroBka u c/laua 5K3amMeHa / 3aueTa 36 36 JacoB
8 OO0r11ast TPYyZJ0EMKOCTh 216 216 YyacoB
6.0 6.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO

2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kad. PTC Henucos B. I1.

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:

cTapiuvii npernozasaresb Kad. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
HOucuunnuHa «PaguotexHuyeckue cuctembl» (PTC) BxoguT B mnpodecCUOHANbHBIM LUK U
SIBJISIeTCST OJJHOM W3 OCHOBHBIX 3aBepIIAIIIMX TOATOTOBKY BBITYCKHMKA B 00/acTH pa3pabOTKu U
WCC/IeOBaHUS paJuOTeXHMYeCKUX cucTeM. Llesbro nmpernogaBaHusi JUCLUIIIMHBI SIBSIETCSI O3HAKOMJIEHHE
CTYHEHTOB C TIPUHLUIIAMUA pPabOThl COBPEMEHHBIX PaZIMOTEXHUUECKUX CUCTEM, TIOATOTOBKA OakasaBpoB B
00/1aCTh CUCTEMOTEXHUKH, pa3paboTKu

1.2. 3agauy JUCIMIITAHBI
— . IlpegMeToM Kypca SIBASIFOTCSI DPaJMOTeXHUUECKHe CHUCTeMbl DAa3/IMYHOTO Ha3HaYeHUs:
M3yueHre COCTaBa W TIPUHLUIOB mocTtpoeHusi PTC, ux ponu B pellieHWH HAapOAHO-XO3SUCTBEHHBIX U
00OpOHHBIX 3a/1au

2. Mecro aucuuningsl B crpykrype OITIOII
HMuciuruivHa «PaauorexHnyeckue cucteMbl» (B1.B.JIB.4.1) oTHocuTcst K 670Ky 1 (BapuaTWBHas
YacThb).
[TpefiiecTBYIOUMMH  AUCLIATTMHAMY,  (DOPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
c/iefyrolye JUCLUIUIVHBL .
[MocnepyroOmUMU JUCLUTUTAHAMU SIBJISTFOTCS:  3allUTa BBIMTYCKHOW KBalMM(HUKALIMOHHOW pPaboThI,
BKJIHOUasi MOATOTOBKY K IMpOLielype 3aluThl U NpoLeypy 3aiuThl, [IpeaauniomHas rpakTyka.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHHs JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— TIK-13 crocoOHOCTBIO OCYILECTB/IATh TIOATOTOBKY TUIIOBBIX TEXHUYECKHX IIPOEKTOB Ha
pa3/inyHble UHHOKOMMYHUKALIMOHHbIE 00bEKTHI;

— TIK-15 ymenuweM paspabatbiBaTh W OGOPMJISTE PA3/IMUHYIO TPOEKTHYI0 W TeXHUUECKYHO
[OKyMEHTALHI0;

B pesynbrare usyuyeHus JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3Harh °* 3HaTh: (U3NUYECKWe OCHOBBI, TIPUHLUIBLI [I€HCTBUS, CIOCOOBI TTOCTPOEHWS,
(hyHKIIMOHMPOBaHHWSI Y UCMO/b30BaHUs pa3nuuHbiX BUZ0B PTC; MMeTh npejcTaBieHrde O COBPEMEH-HBIX
PTC ¥ o mepcnekTMBax WX Pa3BUTHS; HOPDMAaTHMBHYIO 0a3y YW BH/bl TMPOEKTHO-KOHCTPYKTOPCKOW
JOKyMeHTaL1u;

— yMeTb * yMeTb: IPOBECTH aHa/lW3 CTPYKTYPbl CUCTeMbl U OLIEHUTb CTelleHb CJIOKHOCTH
arnrapa-Typbl; BBITIOHITh MaTeMaThyeckoe Mo/ie/IipOBaHie 00beKTOB U TIPOLIeCCOB

— B/ajieTh - BaJleTh: MeTo/jaMy pacueTta (BbIOOpa) OCHOBHBIX TeXHUUeCKHX napameTpos PTC
3a/laHHOI0 Ha3HaYeHUs; MeTOJaMU HCII0/1b30BaHKSA NTaKeTOB IIPUK/IAJAHbIX [IPOrPaMM.

4. O0beM ANCHMIIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmune 4.1.
Tabsmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 108 108
Jlekuym 36 36
IIpakTryeckue 3aHITHS 36 36
JlabopaTtopHble 3aHSTHS 36 36
CamocrosiTenbHasi paboTta (Bcero) 72 72
OdopmiieHre 0TUETOB 10 JJabopaTOpHbIM paboTam 16 16
[TpopaboTKa IEKIIMOHHOTO MaTepuana 36 36
[ToaroToBka K mpakTUUeCKUM 3aHSITHSM, CEMAHapam 20 20
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Bcero (6e3 3k3ameHa) 180 180
ITogroTroBka M cZladya 5K3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTD Yac 216 216
3aueTtHble Eavnnipbl TpygoeMKoCTH 6.0 6.0

5. Coiep)xaHue AUCHMILTMHBI

5.1. Pa3jenbl JMCHUIIMHBI U BU/IbI 3aHATHMN
Pa3zesnbl AUCIIUTUIMHBI ¥ BU/IBI 3aHSITHU TIpUBeEHbI B Tabnwviie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCLHUTIIMHBI M BU/IBI 3aHSATUM

. H z
A )
-
—~ <]
3 | 2| & | 8% : =
= o v s o I S =
= S z = o 2 > 5
Ne Ha3Banus pa3zgenoB JUCLIUTIUHBI g 5 = 5 o @ S5
= & 8 E | 89| &%
z = & ®mE&| g¢
3, \s! S
[=F lc:c CEU
= O
1 | ®usunueckue ocHoBbl PTC [lasibHOCTB 8 12 0 14 34 [TK-13, ITK-
nericteus PTC 15
2 |PapnorexHuueckre MeTO/bl U3MepeHUs 12 12 18 22 64 [TK-13, ITK-
aNMbHO-CTH 15
3 | O0630p NpoCTpaHCTBA U METO/IBI 8 12 18 24 62 [TK-13, ITK-
H3MepeHUs! YITIOBbIX KOOPAUHAT 15
4 | PagyvoHaBUraiiOHHbIE CHUCTEMBI 8 0 0 12 20 ITK-13, ITK-
15
Ntoro 36 36 36 72 180
5.2. Copep>xaHue pa3/esioB JUCLUILIMHGI (10 JIEKIUAM)
CopeprkaHuye pa3/esioB AVCLUIIIVH (T10 JIeKLKSIM) TIpHUBeJieHo B Tabsurie 5.2.
Tabsnuna 5.2 - CofiepykaHue pa3/iesioB JUCLIUIIIUH (TI0 JIEKLUSIM)
3 3 S
g S 2
=
Haspasms pasnenos CopeprkaHuve paszesioB JUCLIAIIIMHBI [10 : - E %
JIEKLIUSIM s g g
S g =
=Y o 2
= S}
7 ceMecTp
1 ®usuyeckue ocHoBbl PTC 3azaur U3yueHus AUCLUIUIMHGL. [ToHsaTHe 8 [TIK-13,
HansHoCTh AeictBusi PTC 0 CUCTeMe U paZJuOTeXHUUYeCKOU CUCTeMe IIK-15

(PTC). YkpynHeHHas1 CTPyKTypHas cxema
PTC. CucreMHbIM MOIX0 K
npoexktupoBanuto. Bugsr PTC.
dusnuecKre 0CHOBBI paZiIMOTeXHUYeCKUX
METO/IOB 0OHapy>KeHUsI 0OBEKTOB,
orpeziesieHUst UX KOOpJUHAT U

CKOPOCTU. TaKTUKO-TeXHUYeCK1e
XapaKTepUCTHKU PaJUO0I0KalMOHHbIX U
pa/iMOHaBUTalIMOHHBIX CUCTeM. MeToz bl
MeCTOOIIpe/je/IeHUs: TO3ULJMOHHbIX
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JIMHUMN, CYUCTIeHHsT TIyTH, 0030pHO-
CpaBHUTE/bHBIN. [IOBEpXHOCTH
TIOJIOXKEeHUST Y JIMHWU TI0JIO’KEHUsT: PABHBIX
PACCTOSTHUM, PaBHBIX ME/IEHTOB, PaBHBIX
pasHocTel U. MeTo/ibl
MeCTOOTIpe/|e/IeHUs], OCHOBaHHbIE Ha
WCTI0/Tb30BaHUM TTIOBEPXHOCTeN
TIOJIOXKEHUS: JaTbHOMEPHBIH,
TieJIeHTal[MOHHBIN, Pa3HOCTHO-
JlaJIbLHOMEPHBIN. JlaTbHOMepPHO-
Te/IeHTaliMOHHBINA MeTo/]. OIIMOKY TMHUH
nonoxeHus1. OmmrbKu
MeCToOoTIpe/ie/ieHus. «I'eoMeTpruyeCKUM
dakTop». Durc omubok. Pabouas
30Ha. [lanbHOCTH feticTBusi PTC
Pa3/IMYHBIX JMAara30HOB BOJTH.
YpaBHeHMe JaTbHOCTH [IeHCTBUS B
CcBOOOZIHOM TpOoCTpaHCTBe. [1aTbHOCTh
JIeVCTBYST OHOTIO3ULIMOHHBIX U
JIBYXTIO3UI[UOHHBIX CUCTeM. BiusiHue
3eMJ/TM U CPe/ibl PaCIIpOCTPAHeHUsT
Pa/ITMOBOJIH Ha ZIA/TbHOCTD JIeHCTBUS.
Pedpakijus, cBepxpedpakijusi,
cyOpedpakiiys. 3aTyxaHHe PaJJUOBOJIH B
Cpefie pacripocTpaHeHust. 3aropu30HTHasI
pa/ivoJioKalusl.

HToro

2 Pa,I[I/IOTEXHI/I‘-IeCKI/Ie MeTO/bI
HU3MepeHud aJIbHO-CTHU

NmMnynbcHbINM MeTOo/] U3MepeHust
nanpHOCTH.O000IIIeHHas! CTPYKTypHast
CXeMa MMITyJIbCHOTI'O Zla/lbHOMepa.
[Ipenenbl U3MeHUs, TOUHOCTB,
paspeliaronias

crocobHOCTh. [laTbHOMEPBI C BU3yaIbHOU
nHu-Kauyen Ha DJIT. [IByx-1IKabHbIe
cucTeMbl. ABTOCOIIPOBOJK/€HME T10
nJanbHOCTH 1ludpoBoil cbeM JJaHHBIX B
HMMITYJ/IbCHBIX JajibHOMepax. [IpumeHeHre
B pa/ivo/ilalbHOMepax CUTHA/IOB C/I0XKHOM
¢dopmbl. CxkaTvie UMITYJTLCOB.
dopmupoBanue u 06pabotka PKM u
JITUM curnanoB.HaCTOTHBIN METOZ,
V3MepeHUs [JanbHOCTH

12

Htoro

12

MK-13,
MK-15

3 O630p MPOCTPAHCTBA U METO/IbI
M3MepeHUs! YITIOBbIX KOOPJUHAT

Knaccudukaiusi MmetozoB o630pa:
MpOrpaMMUpYyeMbIH, MapasuienbHbIH,
N0CJie[j0BaTe/NbHbIH, Ma-pasieibHo-
rocsie/ioBaTe/ibHbIA. Buibl nocienosa-
TeJILHOTO 0030pa: KPyroBOM, BUHTOBOMH,
pacTpo-BbIi. MexaHUueckoe 1
3/1eKeTPOHHOE CKaHWPOBaHKE aHTEHHOT0
nyda.OCHOBHBIE pacueTHbIe
COOTHOLIEHUS MPU MOC/e0BaTe/IbHOM

[1K-13,
ITIK-15
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0630pe.CTpyKTypHbIE CXeMbI
Pa/IUOIOKAaTOPOB C Pa3/IMUHbIMU BUZIAMU
0630pa. OCHOBHbIE pacueTHbIe
COOTHOILIEHHUSI TIPU TI0C/Ie/[0BATETEHOM
0630pe.MeTozbI
nesieHroBaHUsICTPYKTYPHBIE CXEMbI
norapuMHUeCKUX U U CyMMapHO-
Pa3HOCTHBIX T€/IEHIaTOPOB,
TeJIeHrallOHHbBIE XapaKTePUCTHUKH.

HToro

4 PaiOHaBUTalIUOHHBIE CUCTEMBI

OcHoBHas 3a/laua paZiIMOHABUT AITHH.
Knaccudukaipst pajioHaBUTalAOHHBIX
cucteM. OcoOOEHHOCTH TaKTHUKO-
TeXHUYeCKUX TpeOOBaHUH K
Pa/[MOHABUTAL[MOHHBIM CUCTEMAaM.
AMIIUTY/HBIE PaJUOHABUT ALIMOHHBIE
yCTPOMCTBA, PaJJUOMAasiKH, Pa[MOKOMIIAC.
CucTeMbl 10Ca/IKU CaMOJIeTOB METPOBOTO
Y CaH-TUMETPOBOTO JIara30HOB BOJIH.
CIyTHUKOBBIE CHCTEMBI
paguoHaBuraiuu. O6001eHHas
cTpykTypHas cxema CHP.
CpeguesbicoTHble CHPC BTOpOTo
rokosieHusi. CucTemMa CIyTHUKOB.
MeTopl OrpeziesieHHst KOOP/WHAT.
[TpUHLIUITEI TIOCTPOEHUS amapaTyphbl
norpebutesnsi B CHPC Turma «I1oHacce».

HNToro

8

[TK-13,
[TIK-15

Wroro 3a cemecTp

36

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (PeAbIAYIMMHA)

U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zesnbl JUCLIMTIIMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00ecreunBaromyuMu (MpeabIyLIuMU) 1

obecrieuriBaeMbIMU (TTOC/IEIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.

Tabnuiia 5.3 - Pa3genb! AUCLATIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne paszesioB JaHHOU JUCLMIVIAHBI, 151 KOTOPBIX
Heo0XoAUMO u3ydeHue 00eCITeunBaroLUX U
Ne HaumeHoBaHve AUCLUIIHH obecreurBaeMbIX JUCLIATIIAH
1 2 3 4
[Tocnepyroiye AUCLUITIMHBL

1 | 3amura BbIyCKHOMN KBamu(UKaL[MOHHON

paboThI, BK/TFOUAst TIOATOTOBKY K TpoLieype + + + +

3alUThI ¥ NPOLielypy 3all{UThbI
2 | [IpepaunyioMHas pakTHKa + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, () OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMITeTeHI[MM, (OPMUPYyeMbIX TPHU WU3YYeHUU [OWUCLUIUIMHBI, U BUJOB 3aHSTHI
nipeZicTaBeHo B Tabsnutie 5.4
Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHUOB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
WCLIUTIIUHBI

Bunbl 3aHATHI

(I)OPMBI KOHTPOJIA

CornacosaHa Ha noprtane Ne 11531




3]
X B
< 3 5
= = \lo]
& = ccs
~ sl T =¥
= s 3 w
= = o ° g
T S L = T
<3} = ~ 1 A
= & S T =
[J] I3} o o, [«F]
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o =~ [g+] o
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X o 14
g9} O o
= ] =
= = S
I1K-13 + + + + Ok3aMeH, OTueTt 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
- k3aMmeH, OTyeT 1
IIK-15 + + + + Jk3ameH, OTueT 1o
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUU 00yUeHHs

He npenycmotpeno PYII

7. JTaGopaTopHbIi MPAKTUKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHo B Tabwiie 7.1.
Tabnuna 7. 1 — CopepykaHue 1abopaTOpHBIX paboT

g R~
E 4 =
v = =
Q v T
& > o
Ha3Banus paszesos CopeprkaHue labopaTopHbIX paboT S 2 &
2 22
= 52
- g ~
7 cemecCTp
2 PagyioTexHu4yeCKre MeTo/bl OO6Hapy>keHHe 1jesiell 1 U3MeHeHre 18 [1IK-13,
HU3MepeHus Ja/IbHO-CTU koopauHat PJIC B pexxume 0630pa [TIK-15
NccnenoBanre caMmoeTHOTO
paZiuoBbICOTOMEpa
Nroro 18
3 O630p MPOCTPAHCTBA U METO/IbI Uccnenosanue aromatuyeckoro YKB 18 [TK-13,
HU3MepeHus YIVIOBBIX KOOPAUHAT niesieHra-topa APII-6/] CamoneTHbie [TIK-15
aBTOMaTuyeCcKue pauOKOMITIaChl
Nroro 18
Wtoro 3a cemecTp 36
8. IIpakTHUyecKue 3aHATHUSA
CopeprkaHye MpaKkTHUeCcKruX paboT nprBeseHo B Tabmuie 8.1.
Tab6suia 8. 1 — CoeprkaHue MpakKTUUECKUX paboT
g g x5
E 4=
v = =
g 25
Haspanwust paszenos Copep>kaHre pakTUueCKUX 3aHSITUN § = g GE
= | 52
- g ~
7 ceMecTp
1 ®usnyeckre ocHOBbI PTC ®u3nyeckKre 0CHOBbI paJyo/IoKaLuu 12 ITK-13,
HansHocTh AeictBusi PTC HanbHocTh peiictBus PTC B cBoGogHOM [TK-15
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MPOCTpPaHCTBe
Nroro 12
2 PagyioTexHuYeCKre MeTo/bl BnusiHue 3emu ¥ atMocdephbl Ha 12 [1IK-13,
U3MepeHus JajibHO-CTH JambHOCTh AevicTBusi PTC 1 TOUHOCTD [TK-15
r3MepeHus KoopAuHaTVIMITy/IbCHbIe
Jla/IbHOMePbI
Ntoro 12
3 O630p MPOCTPAHCTBA U METO/IbI O030p NPOCTPAHCTBA B PA[UOJIOKALTHH 12 ITK-13,
HU3MepeHUs YIVIOBbIX KOOpAUHAT HToro 12 ITIK-15
Wtoro 3a cemecTp 36

Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh 1 (hOpMUPYeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

9. CamocrosiTesibHasA pabora

Tabmmme 9.1.
Tabmuia 9.1 - Busibl camocTosiTennsHOM paboThl, TPY0eMKOCTb U (hOpMHUpyeMble KOMITeTEeHL[UH
0 (<]
5 z S
- 3£
Buapl camocTosiTeIbHOM S > o
Ha3Banus paszenos g7 = @®opMbI KOHTPOJIS
9] g g
paboThI S) g g
=S a =
o, e 2
= S
7 ceMecTp
1 ®dusnuecKre 0CHOBBI IToaroroBka K 6 I1K-13, Onpoc Ha 3aHATHSIX,
PTC [1anbHOCTB [eWCTBUS | IPaKTUYeCKHUM 3aHSTHSIM, [TIK-15 OK3aMeH
PTC ceMHHapam
ITpopaboTKa JIeKIMOHHOTO 8
Marepuasa
Utoro 14
2 PagnorexHuueckue IToaroroBka K 6 IK-13, Ornpoc Ha 3aHATUSIX,
MeTOZbl U3MepeHUst MpaKTU4Ye CKUM 3aHATUSM, [TIK-15 Ortuet 110 1abopaTopHOM
Jla/IbHO-CTH ceMHHapam pabore, DK3ameH
ITpopaboTKa JIeKIMOHHOTO 8
Marepuasa
OdopmreHue 0TUETOB T10 8
naboparopHbIM paboTam
Wtoro 22
3 O630p nipocTpaHcTBa U | [ToAroToBKa K 8 |IIK-13, Ornpoc Ha 3aHATUSIX,
MeTO/Ibl U3MepPeHHsI MPaKTUUeCKUM 3aHATHSIM, ITK-15 Ortuer 10 J1laboOpaTOpHOM
YITIOBBIX KOOPJUHAT ceMHHapam pabore, DK3ameH
[TpopaboTKa JIeKLIMOHHOTO 8
Marepuasa
OdopmiieHre 0TUETOB TI0 8
nabopaTtopHbIM paboTam
Utoro 24
4 PaguoHaBuraijonHble | [IpopaboTKa JIeKIIMOHHOTO 12 |TIK-13, Ornpoc Ha 3aHATUSIX,
CUCTeMBI Marepuasa [TIK-15 OK3aMmeH
Ntoro 12
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Nroro 3a cemecTp 72
IToaroroBka K 3k3aMeHy / 36 OK3aMeH
3a4eTy
Ntoro 108
10. KypcoBas padora
He npegycmorpeno PYII

11. PeriTMHrOBas cUCcTEeMa AJIA OLI€HKH YCII€eBd€MOCTH CTYA€HTOB

11.1. ban/bHBIE OLEHKH AJISl 3/IEMEHTOB KOHTPOJIA
Tabnuua 11.1 — BajuibHble OLIEHKH i/l 3/1eMEHTOB KOHTPOJIsS

. . MakcumanbHbIi
o MaxkcumanbHbIN MaxkcumanbHbIN
DieMeHThI yueOHOMH Oasu1 3a Iepuog Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTHU Mexay 2KT u Ha cemecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL| ceMecTpa
7 cemecCTp
Oripoc Ha 3aHATHAX 14 8 8 30
Ortuert 1o ysabopaTopHOi 20 20 40
pabote
WToro makcumym 3a 14 28 28 70
TIepUOZ,
OK3aMeH 30
Hapacrarorym utorom 14 42 70 100
11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6a/IOB B OLIEHKM 3a KOHTPOJIbHBIE TOUKHU TIpeZiCTaB/IeH B Tabmuie 11.2.
Tabsuma 11. 2 — TTepecueT 6a/i/IoB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKH
basnnbl Ha 1aTy KOHTPOIBHOM TOYKH Orenka
> 90% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT 5
Ot 70% 10 89% OT MakcHMMaabHOW CyMMBbI OasioB Ha aary KT 4
Ot 60% 1o 69% oT MakcuMMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% oT MakcuMaJIbHOM cymMMbI OasiioB Ha Aary KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/ieH B Tabmuie

”ﬁlgﬁnua 11. 3 — TlepecueT cyMMbI 6a/i/IOB B TPAJAULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6asio,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)
9K3aMeH
5 (OTMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo11o)
4 (xopoilio) (3auTeHO) 75 -84 C (xopor1io)
70 -74
65 - 69 D (y0B/€TBOPUTEJILHO)
3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 - 64 E (HOCPEACTBeHHO)
2 (HeynoB/IeTBOPUTEJILHO) (He Hwxe 60 6asnoB F (HeymoBneTBOpUTEJILHO)
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3aUuTeHO)

12. YuebOHO-MeTOANMYeCcKOe M HH(OPMAILIMOHHOE 00ecrieyeHUe AUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. PaguorexHuUecKue CUCTeMbI: YueOHoe rocobue / [lenncos B. I1., Oyako b. I1. - 2012. 334 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/1664, mara obGpateHus:
27.01.2017.

12.2. lono/siHuTe/IbHAA IUTepaTypa

1. 1. Henucor B.II., dygko B.I1. PagrioTexHnyeckre cUcTeMbl. YuebHoe TTocoOue fjis By-30B. —
Tomck: N3n-Bo TYCYP, 2006 1., 252 c. (Hamuuue B 6ubmoreke TYCYP - 50 3K3.)

2. . Teopetnueckue ocHOBbI paguosiokaiuu. [Tog pen. B.E.[lynesuua. M.: CoB. paguo, 1978 608
ctp (Hasmmume B 6ubmioreke TYCYP - 50 3k3.)

3. . PaguorexHuueckre CUCTeMbl. YueOHUK [1s By3oB. Ilox pen. HO.M.KasapuHoBa. M.: Cos.
paguo, 1968 1., 496 ctp (Hanuuue B 6ubmmoreke TYCYP - 65 3k3.)

4. . Bacun B.B., CrenanoB b.M. CnpaBouHMK- 3aZlauHUK IO paguosiokaiuu. M.: CoB. pa-auo,
1977, 315 ctp. (Hamune B 6ubmioreke TYCYP - 40 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:
https://edu.tusur.ru/publications/2852, mara obpaijenus: 27.01.2017.

2. PaanonioKallMOHHbIE  CUCTEMBI:  YueOHO-MeToAMuUecKoe Tocobue 110  OpraHW3aruu
camMoCTOSTe/IbHOM paboTel cTygeHToB / [enucoB B. I1. - 2012. 21 c. [OnekTpoHHBIN pecypc] - Pexxum
noctyra: https://edu.tusur.ru/publications/1590, gara obpartenus: 27.01.2017.

3. PaguorexHuueckwe cUCTeMbl. JlabopaTOpHBIM TMPaKTHKyM: MeToanuecKre yKa3aHUsl TI0
BBIMOJIHEHHIO JTabopaTopHbIX pabor / [lenucos B. I1., [Iyako b. I1. - 2012. 167 c. [OnekTpoHHbIH pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1196, gata obparienus: 27.01.2017.

12.3.2 YueOHO-MeTOANMYECKHE TTOCOOUA AJIfA JINI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepHaslbl [l CAMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yUaroIMXCs
Y3 YKC/jia WHBAJM/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B MeyaTHOU (popme.

JIist id1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 aniapara:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, TOMCKOBbIE CHCTEMBbI U Tpedyemoe
MporpaMMHoOe o0ecreueHue

OnepanonHas cuctema WINDOWS XP u ee npunoxenne MICROSJFT OFFICE

Mathcad

Matlab

Ba3se1 ganHbIX, MH(OPMALIOHHO CIIPABOYHbIE CHCTEMBI O0II[eT0 TI0/Ib30BaHUs

bl e

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHUe AUCHUILTHHBI
13.1. O6mue TpeboBaHNA K MaTepHa/IbHO-TEXHUYECKOMY 00eCrieueHUI0 JUCHHITUHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIJMOHHbBIX 3aHATHI
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THIIA, FPYIIOBBIX U WUHAWBUAYATbHBIX KOHCY/IbTALUM,
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TEKYII[er0 KOHTPOJISI U TIPOMEXKYTOUHOUN aTTeCTallud MUCTIONb3yeTcss yueOHast ayiUuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MEeCT He MeHee 22-24, 060pyoBaHHasi JOCKOM U CTaHapTHOUN yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TTOCOOUS B BU/ie TIPe3eHTall|H 10 JIEKIMOHHBIM Pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/ibHO-TeXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI
st mpoBefieHUsT TIPAKTHUECKWX 3aHSTHM WCTIO/IB3yeTCsl yueOHasi ayUTOpHsl, C KOJUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 060py0BaHHas JOCKOM 1 CTaH/IapTHOM yueOHOW Mebesbio.

13.1.3. Marepua/ibHO-TeEXHHYeCKoe o0ecrieueHue /ijis IabopaTopHbIX padoT
st ipoBefieHNst 1TabOPaTOPHBIX 3aHATHM UCMO/Ib3yeTcsl yueOHasi abopaTopusi, pacronoKeHHast
o azpecy 634034, Tomckast obnactb, . Tomck, Bepmmnuna ynuta, a. 74, PTK, ayn 422. Jlaboparopus
obopyznoBaHa [JeWCTBYIOLIMMH MaKeTaMH MW3MepUTe/bHbIX YCTaHOBOK, BTOPMUHBIMH HCTOYHHKaMU
MIMTAHKS1, KOMITbIOTEPOM C LIMPOKO(OpPMaTHbIM AUCIIeeM

13.1.4. MaTepua/IbHO-TeXHHYeCKOe o0ecriedeHue /ijisi CaMoCTOSITe/TbHOW PadoThI

[nsi camocTosTenbHOM paboThl HCIONb3yeTcss ydyeOHasi ayauTOpusi (KOMIBbIOTEPHBIM Kiacce),
pacriojiokeHHass 1o ajpecy 634034, r. Tomck, yn. Bepumnuba, 47, 1 stax, ayg. 406. Cocras
obopyznoBaHusi: yueOHasi Mebesib; KoMIbIoTepbl TogK/ItoueHHbIe K cet MHTEPHET u o6ecnieunBarorijue
JOCTYIl B 37eKTPOHHYIO HH(OPMaIlMOHHO-00pa3oBaTe/bHYI0 Cpely yHHBepcHTeTa. . MarepuaabHO-
TeXHUUeCcKoe obecrieueHre JUCLIUTIIMHBI JJIs JIUL] C OrpaHUUYeHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3)
OcBoeHue AUCIUTUIAHBI ujaMu ¢ OB3 ocyIiecTBiseTCs C UCMOB30BaHUEM CPEACTB 00yueHus 0b1rero
W crelyanbHOTO Ha3HaueHusi. Ilpyu oOyueHWH CTY/eHTOB C HapylLLIeHUsIMU Cayxa TIpeJyCMOTpeHO
VICTIO/Ib30BaHWe 3BYKOYCW/IMBAIOLe anmnapaTypbl, MYJbTUMESUMHBIX CPeJCTB U APYTMX TeXHUYeCKHUX
Cpe/iCTB TipreMa-TiepeJiau yueOHOM MH(POPMALK B AOCTYITHBIX JOpPMax Jijisi CTY/IeHTOB C HapyLIeHUsIMU
clyxa, MOOWIBHOM cucTeMbl 00y4yeHust A1l CTYZIeHTOB C WHBAIMJHOCTHIO, TIOPTAaTUBHOM WH/YKLIMOHHON
cucTeMbl. YueOHasi ayJUTOpusi, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapylleHWeM cjiyxXa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [JOCKOW, MY/JIbTUMENUNHON
cucremoi. Ilpu oOyueHUM CTY[EHTOB C HapylleHUsSMU 3peHUsMH TIpelyCMOTPEHO WCIIOo/b30BaHue B
JIEKLIMOHHBIX U Y4eOHBIX ayIJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA Y/ja/IeHHbIX 00BeKTOB (Harpumep, TeKCTa
Ha JIOCKe WM C/ai/la Ha KpaHe) MpU MOMOIIY BHUeOyBeluuuTesneld s yzaaeHHoro npocmotpa. [1pu
00yueHHH CTY/IeHTOB C HapyLIEHHSIMH OTIOPHO-/IBUTaTeTIbHOTO amrapaTa UCTOIb3yIOTCS a/lbTePHATHBHbIE
yCTpOMCTBa BBOJA MWH(OpPMALUM U Jpyrue TexHUUeCKHWe Cpe[CcTBa IpUeMa-Tiepesiaud yueOHOM
VMH(pOpMaLU1 B JOCTYIIHbIX (pOpMax [ CTYAE€HTOB C HapylleHWsMH OMOPHO-[BUraTe/bHOIO arapara,
MOOW/IbHOM cuCTeMbl 00yueHust /st Jitofieli C MHBaIMAHOCThIO.

13.2. Marepua/ibHO-TEXHHYECKOe 00ecnedeHre JUCIMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[/0POBbSI

OcBoenue quCHUTIIMHBI ujamu ¢ OB3 oCylecTB/IsS€TCS C UCTIOB30BaHUEM CPeJICTB 00ydYeHust
00I111ero 1 CrieriajbHOTO Ha3HAUeHUs].

[lpu oOyyeHUM CTyAE€HTOB C HapPyLIeHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCH/IMBalOllleld anmaparypbl, MYJbTUMEeAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/miepesiaur yueOHoON MH(pOpMaIu B AOCTYIHBIX (opMax Ajisi CTYAEHTOB C HAapYIIeHUsSIMHU CJTyXa,
MOOUIBHONM CHUCTeMBbl OOyueHMs [l CTYAEHTOB C WHBA/MAHOCTBIO, TIOPTAaTUBHOW WHYKI[MOHHOM
CHCTeMBbl. YueOHasi ayIUTOPHUs, B KOTOPOW OOyvarOTCsl CTY/IeHTbl C HapylleHHeM ciiyxa, 0bopymoBaHa
KOMIBIOTEPHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHUKOW, 37IeKTPOHHOW [OCKOW, MY/JIbTUMeIUNHOMN
CUCTEMOH.

[Tpu oOyueHUM CTYJEHTOB C HAPYIIeHUSIMH 3PEHHSMH T[IPeJyCMOTPEHO WCII0/Ib30BaHle B
JIEeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha ZI0OCKe WM CJlaliZia Ha 9KpaHe) MpH TOMOLIY BU/le0yBeTnunTesiel [/ y/ia/JleHHOTO TTPOCMOTpa.

[Tpu oOyuyeHHUH CTY[EHTOB ¢ HApyLIeHHUSIMH OMOPHO-JBUraTe/IbHOTO ammapara HCIOIb3yHTCS
a/bTepHaTHMBHbIE YCTPOMCTBA BBOJA WUH(OpMAlLMM U [Ipyryde TexHUYecKue CpelCcTBa IpueMa/riepefauun
yueOHOM MHGOpPMALMK B JOCTYIHBIX (opMax Ajisi CTYeHTOB C HapylIeHWSMU OTOPHO-ABUraTeIbHOTO
ammapara, MOOW/TLHOM CHCTeMbl 00yueHUst /1JIs1 IOl C MHBATMIHOCThIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uu
@OH/, OLIEHOUHBIX CPEeACTB W THUIIOBble KOHTDOJIbHBbIE 3a/laHUsl, WCMOJb3yeMble [Ji OLIeHKHU
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chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpPOBeJeHUN
TeKYyIL[eH, TTPOMe)KyTOUHOM aTTeCTal[|u I10 JUCLIUTIIMHE TIPHBe/ieH B MPUIOyKeHWH K paboueli mporpaMme.

14.2 TpeboBaHus K (poHAY OLIEHOUHBIX CPe/ICTB /AJIfA JIUI] C OTPaHHYeHHBIMH BO3MO)KHOCTAMH

3A0pOBBS

[lnsi CTyJeHTOB C WHBaAMJHOCTBIO IIPelyCMOTPEHbl J[OMOSHUTE/bHbIE OLIeHOUHbIE CPeZCTBa,
riepeueHb KOTOPBIX yKa3aH B Tabmuile.

Tab6/mia 14 — JlonoTHUTE/IBHBIE CPEICTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTE/TBHBIX OL[@€HOUHBIX
CpeJiCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/nbTaToB 00yueHUst

C HapyluieHusIMU
ciyxa

TecTbl, MTUCbMEHHbIE CAMOCTOSATE/IbHbIE
paboThI, BOMIPOCHI K 3aYeTY,
KOHTPOJTbHBIE PAOOTHI

[TperMyIiieCTBEHHO TMChbMeHHast
TIpoBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeuMmyliieCTBEHHO yCTHas IIPOBepKa
(MHAWBUAYATBHO)

C HapylieHusIMu
OTIOPHO-
JIBUTaTeIbHOTO
ammapara

PelieHne JUCTaHIL[MOHHBIX TE@CTOB,
KOHTPOJIbHBIE pabOThI, TMCbMEHHbIe
CamMoCTosiTe/IbHbIe paboThI, BOMIPOCHI K
3aueTy

[MpenmMyI1ieCTBEHHO AUCTAHLIMOHHBIMU
MeTo/laMU

C orpaHvyeHUsIMU 110
o011ieMe TUIUHCKAM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOMIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/laMU, UCXOZs U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguuecKue peKOMeHAAMH 10 OLeHOYHBIM CPe/ICTBaM /JIsl JIMI] C OTPaHUYe€HHbIMH
BO3MO)XXHOCTSIMHU 30POBbsI

Ons crygenToB ¢ OB3 mipegycMaTpuBaeTcss AOCTyMHas ¢dopMa TIpeoCTaB/IeHUsl 3aflaHui
OLI€EHOYHBIX CPE/ICTB, @ UMEHHO:

B MeyaTHOU (hopme;

B IeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;
B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;

METO/IOM UTeHUsI aCCUCTEHTOM 3a/laHusl BCITX;
TipeZioCTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [l TakKuX CTy[eHTOB MpeJyCcMaTpUBAeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMCbMeHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;
TIpe/ICTaB/IeHHe OTBETOB YCTHO.

[Tpouienypa OrjeHMBAHUSI pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB I10 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefoCcTaB/ieHre uHGopMaluu B (opMax, aZialTHPOBAHHBIX K OFPaHUYeHUSIM UX 3[J0POBbSI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JINI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM ILIPUPTOM.

Jinsi iun ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/IeEKTPOHHOTO JJOKYMEHTa;
B reuatHoi opme.

I[J'IH JINIY C HAPYII€HUAMH OIIOPHO-ABHUI'dTE€/IBHOI0 arrdpdara:

B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;
B TeuatHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
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00yueHHsT MOXKET MIPOBO/IUTHCS B HECKO/TBKO 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/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
Papnorexnuyeckue cUCTeMbI

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpaenenue mnofrotoBku (cneuuanbHocTh): 11.03.02 MH(OKOMMyHUKAMOHHbIE TEeXHOJIOTUH U
CHUCTEeMBI CBSI3H

HamnpagneHHocTh (Tipodunb): CHcTeMbI MOOM/TBHOM CBSI3H

dopma oOyueHVs: OUHAsA

@akynsreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: PTC, Kadeapa pagnoTrexHHueCKHX CUCTeM

Kypc: 4

Cemecrp: 7

YuebOHbI# M1aH Habopa 2016 rozga

Pa3paboTumku:
— mnpodeccop ka¢. PTC [enucos B. I1.

OK3aMeH: 7 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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-15 yMeHHeM pa3pabaTeiBaTh U 0OPMIISTh [oyKeH 3HaTh * 3HaTh: (pU3nNUeCcKUe

Pas/IMUHYIO MIPOEKTHYIO0 U TEXHUYECKYIO OCHOBBI, PUHIIUIIBI ZIEUCTBUS, CITOCOOBI
JIOKyMeHTAaL[1I0 MOCTPOeHUs], PyHKLIMOHUPOBAHUS U

WCTIO/Tb30BaHUS W4YHbIX BUJI0B PTC;

[IK-13 CTII0COOHOCTBIO OCYIIECTBISITh TIOATOTOBKY CHo/B30BA pasi Ao G

VMeTh Npe/iCTaB/IeHNe O COBPeMeH-HbIX
PTC u o nepcriekTrBax UX pa3sBUTHS;
HOPMAaTHBHYO 06a3y U BU/bI TIPOEKTHO-
KOHCTPYKTOPCKOM [JOKYMEeHTaL1u;;
[o/mKeH yMeThb * yMeTh: IPOBECTH aHa/In3
CTPYKTYPbI CUCTEMBI U OLIEHUTb CTEIeHb
CJIOKHOCTH arlfapa-Typhbl; BbIMIO/HATh
MaTeMaTH4eCcKoe MOZie/IipoBaHue
00BEKTOB U MPOIIECCOB ;

[ o/KeH BiazeTs - BlafeTb: MeTOAaMu
pacueTa (BbIOOPA) OCHOBHBIX TEXHUUECKUX
rapametpoB PTC 3a1aHHOT0O Ha3HAUEHUS;
MeTOZIaMU HCI10/Ib30BaHusl TIaKeTOB
TMPUKJIaJJHBIX TIPOTPAMM. ;

TUIMOBBIX TEXHUYECKHX ITPOEKTOB Ha
pa3/nyHbIe I/IHCl)OKOMMYHI/IKaL[I/IOHHLIe 00BEeKThI

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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JIOKYMeHTaL[UIO.

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuus I1K-15
IMK-15: ymeHueM pa3pabarbiBaTb W OGOPM/ISTh Pa3/IMUHYIO TPOEKTHYI0 W TEeXHUUeCKYIO

st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMIIETEHIINM, TMPUMEHseMble [Jiss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeCTBA OLI€HUBAHUS
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMUPOBaHUs KOMIIETEHLIMH U UCIIO/Ib3YEMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmwia 3 — ransl

* [logroroBka u cfiaua
JK3aMmeHa / 3a4eTa;

* TloAroToBKa U c/iaua
JK3ameHa / 3a4era;

Cocras 3HaTb YMmetb Bnagets
CopeprkaHue HOPMAaTHBHYO 0a3y u 0 OpMJIATH TIPOEKTHO- CIO0COOHOCTBIO
3TaroB BU/IbI IPOEKTHO- KOHCTPYKTOPCKYHO pa3pabarbiBaTh

KOHCTPYKTOPCKOM JIOKyMEHTAL[1I0 Ha MPOEKTHYIO U

JIOKyMeHTaLu 3aKOHUEHHbIe PabOThI KOHCTPYKTOPCKYHO

JIOKyMEHTaL[1I0

Buipl 3aHsTHI * [lpakTueckue * [lpakTuueckue * JlaboparopHble

3aHATUS; 3aHATHS; 3aHATUS;

* JlaboparopHbie * JlabGopartopHbie * CamocrosiTenbHast

3aHATHUS; 3aHATUS; pabora;

* Jlekuuu; * Jlekuuu;

* CamocrodTenbHas * (CamocrosiTe/ibHas

pabora; pabora;

Hcronb3yembre * Ortuet 1o e Ortuer 1o * Ortuet 1o
CpeAcTBa nabopatopHoii pabore; nabopatopHoti pabore; nabopatopHoii pabore;
OLl€HUBAHHWSA * Ornipoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
e OK3aMe€H; * DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ell M KpUTepUeB Ol[eHWBAaHUSl [JaHHOW KOMITETEHIIMU TpUBeJeHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTes U KpUTEPUU OLIEHUBAHUSI KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
OTtnnuHO * HOpPMaTWBHYIO 6a3y u | * 0o(hOpMJIATE MPOEKTHO- | * CIOCOOHOCTHIO
(BBICOKMI YPOBEHB) | BU/IbI TIPOEKTHO- KOHCTPYKTOPCKYHO paspabarbiBaTh
KOHCTPYKTOPCKOM JOKYMEHTAI[1I0 Ha MPOEKTHYIO U
JIOKyMEHTal[|H ; 3aKOHUYeHHbIe PabOThI B KOHCTPYKTODPCKYHO
COOTBETCTBHH C JOKyMEHTalHIO. ;

yCTaHOBJ/IEHHBIMH B By3€
HOpPMaMH ;

Xopotiio (6a30BbIii

¢ BHBI IDOEKTHO-

* 0(hopM/IATE MPOEKTHO-

* CIIoCOOHOCTBIO

YPOBEHbB) KOHCTPYKTOPCKOM KOHCTPYKTOPCKYO paspabarbiBaTh
[OKYMEeHTaLUH ; JOKYMEeHTaL1I0 Ha TIPOEKTHYIO U
3aKOHYeHHbIe paboThl ; KOHCTPYKTOPCKYHO
JOKYMEHTaLUIO. ;
YI0B/IETBOPUTENIBH | * pMeeT NpeACTaBaeHue | * yMeeT 0(OpMIIATh * CHoCOOHOCTBIO
0 (TIOpOroBBIi 0 BUZIaX MPOEKTHOU U pesyJbTaThl CBOeH paspabarbiBaTh
YPOBEHbB) KOHCTPYKTOPCKOM paboTh! ; MIPOEKTHYIO U
[NOKYMeHTaL1H ; KOHCTPYKTOPCKYO
JOKYMEeHTaL1IO 110],
PYKOBOZJCTBOM
TperofiaBare’is ;

CornacoBaHa Ha noptane Ne 11531

16



ITK-13:

2.2 Komnerenuus I1K-13

CrocoOHOCTBIO OCylIeCTB/IATE TMOATOTOBKY THIIOBBIX TEeXHUUECKHX TIIPOEKTOB Ha
pa3/IMyHbIE I/IHCl)OKOMMYHI/IKaL[I/IOHHbIe 00BEKTHI.

[7nst bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTb Psifi ITaroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOTO BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBa OLIeHUBAHMUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTariel HOpPMUPOBAHUS KOMIIETEHI[UM U UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

IMMponLecCcoB I10 TUIIOBBIM

MeTOAHKaM; - CbI/IBI/IIIECKI/Ie

OCHOBBI, IPUHLIUTIBI
JIeHCTBHS, CITIOCOOBI
MOCTPOEHNS,
(YHKLIMOHHMPOBaHUS U
WICTI0/Tb30BaHUS

pa3nmuuHbIxX BUA0B PTC; u

TIPOMCXOJSAIINE B HUX
MPOLeCChI

MIPOUCXOAALIUX B LIETAX
PTC

CocraB 3HaTb YMmeTb Bnagets
Copeprkanue TIPUHLUTIBI BBITOJ/IHATD MeTOo/laMHU pacyeTa
3TaroB MaTreMaTUueCKoro MareMaTuueckoe TUMNoBbIX Leneit PTC, B

MopevpoBanusi PTC u MO/ e/IMPOBaHUe TOM UHCJIe, C
TPOMCXOSAIIMX B HUX TPOL{eCCOB, WCII0/Ib30BaHKEM [1aKeTOB

MPUK/IaJHBIX IPOrpamMm

Bupp! 3aHaTHM

¢ [IpakTrueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Wcnone3yemMsble * Ortuet 10 * Ortuet no * Otyet no
CpeAcTBa naboparopHoii paborTe; naboparopHoii pabore; naboparopHoii pabore;
OLI€HMBaHUA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * DK3aMmeH;
* DK3aMeH; * OK3aMeH;

dopMyIMpOBKa MoKa3aTesiell U KpUTepHeB OLleHHMBAaHUS [JaHHOM KOMITeTeHLIUM TpUBe/leHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesiu ¥ KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax

CocraB 3HaTb YmeTb Bnagets
OminuHo * Maremarnueckue * BrimosHATE

(BBICOKHMI YPOBEHbD)

OCHOBBI MO e/TMPOBaHHUA

riporjeccos B Lernax PTC;

MaTeMdaThudeckoe
MOJe/IMpOBdAHHE

niporjeccos B Lensax PTC,

B TOM UMCJIe C
VICTI0/Tb30BaHUEM
NaKeTOB MPUK/IaHbIX
rporpamwm;

* MeToJaMH pacuera
TUMoBLIX Lerneit PTC, B
TOM 4MCIIe, C
UCTIO/Ib30BaHUEM
[aKeTOB IPUKJIa/IHbIX ;

Xopotiio (6a30BbIii
YPOBEHb)

* o0Iee mpesiCcTaB/IeHUE

0 MOZe/IMPOBAHUUN

riporjeccos B Lernax PTC;

* BBINOJHATL
MareMaThueckoe
MO/le/TUPOBaHHe
riporjeccos B Lernax PTC

* MeTtogamu
WCI0/Ib30BaHKs MaKeTOB
TMPUKJIaJHBIX TIPOrPaMM ;
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TIpY pelIeHUH THUITOBBIX
3a/ad4 ;
YI0BNETBOPUTE/IbH | ¢ (a30Bble MOHSATHS O * yMeeT COCTaBUTh * Metogamu
0 (TIOpOroBbIi MO/Ie/TMPOBAHUUA a/ITOPUTM MO/ e/TUPOBAHUS TI0[,
YPOBEHb) riporjeccos B Lernsax PTC; | MoaenvpoBaHus 1ipu PYKOBOZCTBOM
peLLeHnH IPOCThIX rperofaBsare’id ;
3a/,a4;

3 TunoBbIe KOHTPO/IbHbIE 3a/JaHUSA
st peanu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUIIOBbIe KOHTPOJIbHBIE
3aflaHUsI WK WHbIe MaTepHasbl, HeoOXoAUMbIe /IS OLeHKW 3HaHWH, YMeHWH, HaBbIKOB W (W/IM) OIIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STanbl ()OPMUPOBAaHUSI KOMIIETEHLIMH B TpoOLlecce OCBOEHUS
oOpa3oBaTe/IbHOM MPOrpaMMBI, B C/IEAYIOIIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATUAX

— - Uro sBisieTcs (r3MueCKON OCHOBOM paJuOTeXHUUYECKUX METO[0B U3MepeHus JaJbHOCTU 0
obbekTa HabmogeHus? - Kakoii mapameTp MpUHUMaeMol paZiIMOBO/HBI HeceT MH(OpMaIiio 06 ee «yrre
npuxofia»? - UTO Takoe «IejieHroBaHue», Kakue CYLeCTBYHOT MeTO/bl IMejieHroBaHus? -Uto sBrisercs
(u3nueCcKoil OCHOBOW W3MepeHWs paiualbHOM CKOpPOCTU oObekTa HabmopeHus? - Kakue dakTopsi
OrPaHUUMBAIOT [Ja/IbHOCTb PAJUOIOKAl[MOHHOTO HabmogeHus? - KakoB [uama3oH [JJIMH BOJH,
VICTIONIb3yeMbIX B pajuonokatmu? Uem oH onpegensercsa? - UTo Takoe fanbHOCTh geuictBus PJIC?
-Hanummre OCHOBHOe ypaBHeHMe paJjMoJIOKalyd U TIOSCHUTE BXOZSAIIMe B Hero BelWYMHBL. - Kakue
(hbakTOpbI, HE YUTeHHble B OCHOBHOM ypaBHEHWHU pa/iMoJIOKaLIMK, BIMSIIOT Ha AanbHOCTh JeiictBus PIIC y
ToBepXHOCTU 3emiu?- Uto Takoe 3(deKkTrBHasi MoBepXHOCTb paccesinus (OTIP) pajuo/ioKaliOHHOM
nemm? - Kak moxxHo m3meputb OIIP Kakoro-mmbo 3asaHHOro obbekta? - UTo Takoe QuyKTyauuu
PaIMOJIOKAL[MOHHBIX 1ieJiel M KAakKOBbl TPUYMHBI KX TMosiBieHUs1? - Kakum 3aKOHOM MOXKHO
arnrnpoKCUMUPOBAaTh MJIOTHOCTh pacripesiesienust BepossTHOCTeld JITP peanbHbix neneid? - Kak Haiitu OT1P
OTpa)KeHU! OT 3eMHOUM TmoBepxHOCTHU? - KakoBbl (ur3nueckre MNPUUYUHBI TOIVIOIIEHHsT PaJMOBOMH B
atMocepe? - Kak ko3(dduijeHT MornoeHust 3aBUCAT OT JJIMHBI BOJIHBI? - UTO Takoe Auvarpamma
BuguMocT PJIC ? - HauepTuTh TIpMMeEpHBIM BHJ AdarpaMMbl BUAMMOCTH. OOBSICHUTH (DH3UUYECKYIO

TIPUPOAY €ee JIeNecTKOBOW CTPYKTypbl. - HauepTuTb Ha [OCKe CTPYKTYPHYH) CXeMy HMITY/bCHOTO
JaJibHOMepa C UHJUKAIeld Ha 37IeKTPOHHO-Ty4eBOW TPyOKe U MOSICHUTL ero paboTy € TIOMOIIBbIO 3ITHOP
HarnpspkeHW. - [lepeurcIuTh MCTOUHMKM TOTPELIHOCTeN W3MepeHUsl JalbHOCTH. - YTO Takoe

KO3((ULMeHT yXyAlleHWss NMOTeHLMaJbHOM TOYHOCTH? - KakoBbl MyTH yMeHbLIEHHs MOrPelHOCTH
M3MepeHUs [JalbHOCTH 3a CUeT HeCOBepIleHCTBa H/IMKaTopa?

3.2 DK3aMeHaLIOHHbIe BOIPOCHI

— 1. [JanbHOCTb [AeWCTBUSI JIMHUM CBsi3M B CBOOOJAHOM TrpocTpaHCTBe. 2. VMMynabCHbIe
JansHOMephl ¢ uHAuKauvend Ha OJIT. 3. PaguorexHuueckre MeTOZbl OMpesie/ieHusI MeCTOIOIOKeHUs . 4.
HanvHocTh feiictBusi aktuBHOM PJIC B cBobosHOM mpocTpaHcTBe. 5. OCHOBHBIe TaKTUYeCKUe WU
TexHuueckre mapametrpel PJIC. 6. OnTuMasibHble OOHAPY)KUTEM OAMHOUHBIX PaJUOUMITY/IbCOB. 7.
[Tonstre o6 JIIP paguonokaimoHHBIX Ijened. Kaccudukanuys ueneit. 8. Metoauka pacdera OITP
o0beMHO-pacnpesiesieHHbIX Tiesieid. 9 [ToHsATHe 0 CKAaTWMM UMITY/IbCOB B pajivoioKanyu. OnTrMasibHast
obpaborka ®KM curHanos. 10 BiussHre 3emiv Ha AanbHOCTE fetictBusi PJIC. 11 BiustHue atMocdepsr
Ha fanbHOCTh ferictBust PJIC. 12. ®a30Bble JanmbHOMEPHI: NPUHLMI JA€WCTBHAS U OCHOBHBIE pDacyeTHbIe
cooTHotieHus. 13. Bausiaue sddekra Jomriepa Ha pabory UM ganbHoMepa. 14. Xapakrepuctuku JOI1P
peasibHbIX Pa/IM0/IOKAIIMOHHBIX Ijesieid. 15. Wcnonb3oBanuve B PJI curHanmoB ciiokHOM (opwmbl. 16.
VIMnynibCHBIN MeTo, U3MepeHust 1anbHOCTU: 0000IeHHasi CTPYKTypHasi cxeMa JajibHoMepa; OCHOBHbIE
pacueTHble COOTHOIeHUs. 17. 3afiauu pafuvoHaBuraimu u knaccubukauus PH cucrem. 18. Tlpuniun
JIeMICTBUSI YaCTOTHOTO JalbHOMEpa; OCHOBHbIE pacyeTHble cooTHouleHus. 19. DIIP moBepXHOCTHO-
pacnpefesnieHHbIX Ijesieid. 20. PJIC kpyroBoro o0630pa; CTPYKTypHasi CXeMa M OCHOBHBIE DPaCueTHbIE
COOTHOLIIEHUsI TIPU KPyroBoM o63ope. 21. MynbTUTIIMKATUBHBIE (JoraprMuuecKrie) MOHOUMITY/TbCHbIE
niesieHraTopbl. 22. [IpUHLMMOBI TIOCTPOEHUS] U KjIacCU(UKALMS MOHOUMITY/IbCHBIX I1€/1IeHraTopoB.33.
O6o01rieHHasi CTPYKTypHasi CxeMa CITyTHHUKOBBIX —DaJMOHABUTAL[MOHHBIX cucTeM. 23. MeTosl
aMIUIUTYJHOTO TesieHroBaHus. 24. LludpoBble UMIyIbCHbIE AanbHOMepbl 25. Pu3nyeckre OCHOBBI
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PaJUOTEXHUUECKUX MeTOZIoB OOHapy>keHWss OOBEKTOB, ONpeziesieHWe WX KOODJWHAT W CKOpOCTU. 26.
CorpoBoskzieHue 1ie/iell B UMITY/IbCHBIX ZlalbHOMepax.

3.3 Tembl J1a00pPaTOPHBIX PadoOT
— OOHapyxeHre Tiesieli U u3MeHeHWe koopauHat PJIC B pexume o0630pa VccnenoBaHue
CaMOJIeTHOI'O PaIOBLICOTOMEDA
— MU ccnepoBanue asromarrueckoro YKB nenenra-topa APII-6/1 CamosieTHble aBTOMathueckue
paiOKOMIIachl

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONB3YIOTCS CIAYIOIIHe
MarepuaIbl:
— MeTOouYeCKre MaTepuasbl, ONpeje/siollye TpoLeJypbl OLIeHUBaHUS 3HaHWN, YMeHWH,
HAaBBIKOB U (WM) ONbITa [eATeSbHOCTH, XapaKTepU3yHOIIUX 3Tamnbl (OP-MUPOBaHHS KOMITETEHLHH,
corsacHo 11. 12 paboueii TporpaMMel.

4.1. OcHOoBHas iuTEeparypa
1. PaguorexHUYeCcKHe CUCTeMbI: YueOHoe mocobue / [lenncos B. I1., Oyako b. IT. - 2012. 334 c.
[DnekTponHbIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1664, cBo60AHBI!.

4.2. lonoHMTe/IbHAA IMTepaTypa

1. 1. Oenucos B.I1., dyako B.I1. PagrorexHuueckue cucreMbl. YueOHoe ocobue fijist By-30B. —
Tomck: M3a-Bo TYCYP, 2006 1., 252 c. (Hamuuue B 6ubmoreke TYCYP - 50 3k3.)

2. . Teopetnueckue ocHOBbI paguoniokanuu. [log pen. B.E.lynesuua. M.: Cos. paguo, 1978 608
cTp (Hamuuue B 6ubmoreke TYCYP - 50 3K3.)

3. . PapuorexHuyeckue cUCTeMbl. YueOHUK ny1s By30B. Iloxa pexn. FO.M.Ka3zapuHoBa. M.: Cos.
pazauo, 1968 r., 496 ctp (Hammure B bubmoreke TYCYP - 65 3k3.)

4. . Bacun B.B., CrenanoB b.M. CnipaBouHUK- 3a7jauHUK 110 paguosiokanuu. M.: Cos. pa-auo,
1977, 315 ctp. (Hammure B 6ubmioteke TYCYP - 40 3k3.)

4.3. Obsi3aTe/ibHBIE y4eOHO-MeToAHYeCKHe I0Co0us

1. PapguorexHuueckue cuCTeMbl: MeToanyeckoe MocoOue IO TPOBEJeHUI0 TpPaKTUUeCKUX
3aHaTM / [enuco B. II. - 2013. 33 c. [OnektpoHHbii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2852, cBo60gHBIA.

2. PapnonokallMOHHbIE CHUCTEMBI:  YueOHO-MeTOAWUYeCcKoe Tocobue TI0  OpraHW3aruu
CaMOCTOsATe/TbHOM paboTel cTygeHToB / Jerucos B. I1. - 2012. 21 c. [SnekTpoHHbId pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1590, cBOOOAHBIIA.

3. PaguorexHuueckue cucTeMbl. JIabopaTOpHBIM TpAKTUKyM: MeToAuuecKre yKa3aHUs 10
BBITIOJTHEHUIO JlabopartopHeix pabot / denucos B. I1., dyako b. I1. - 2012. 167 c. [neKkTpoHHBIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1196, cBoOOAHBI.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
OnepaumonHas cucteMa WINDOWS XP u ee npunokenne MICROSJFT OFFICE
Mathcad
Matlab
ba3bl jaHHBIX, THPOPMAIJMOHHO CIPAaBOYHbIE CUCTEMBI OOIIEro TI0/Ib30BaHUs

bl e .
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