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

HaripaBnenue noarotoBku (cneruanbHocTh): 11.03.01 PaguorexHuka
HanpaeneHHocTs (ipoduib): MUKPOBO/IHOBas TeXHUKA U aHTEHHbI

dopma oOyueHus: OUHas

®akysnsreT: PTD, Paguorexuuueckui pakyibTer

Kadenpa: CBUuKP, Kajdeapa cBepxXBbICOKOUACTOTHOM U KBAHTOBOM PaiOTeXHUKHU
Kypc: 4

CemecTp: 7

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 14 14 4acoB
3 JlabopaTtopHbIe 3aHATHS 16 16 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 50 50 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 12 12 4acoB
6 CamocTosiTesibHas paboTa 22 22 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 IlogroTroBka M cZjaya 5K3aMeHa / 3aueTa 36 36 4yacoB
9 OO011jast TPYZ0EMKOCTh 108 108 yacoB

3.0 3.0 3.E

OK3aMeH: 7 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl 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) 11.03.01 PaguorexHuka, yTBepxkaeHHoro 2015-03-06 rozma, paccMoTpeHa U

yTBep>K/JeHa Ha 3ace/jJaHiU Kadepbl «___ » 20__ ropa, npoTokos Ne
Pa3paboTunku:
nipoceccop kad. PTC Henucos B. I1.

3aBepytomuii obecreunBarolei Kag.
PTC Menuxos C. B.

Pabouast mporpamma corsiacoBata ¢ (haky/nbTeTom, MpoQUIMPYIOILel 1 BBITTyCKaroLel Kadeapamu
HarpaB/ieHus [OrOTOBKY (CIeLjuaJbHOCTH).

Hekan PT® [Torosa K. 1O.
3aBe/lyIOLLUI BbITyCKarolei Kag.

CBYuKP [MMapanrosuu C. H.
OKCIIepThI:

cTaplumii npenogasaresb Kag. 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

IMuciuruivHa «PagrorexHnueckue cucteMbl» (B1.5.23) otHocuTcst K 610Ky 1 (6a3oBast 4acTh).

[MpequiecTByOUMMY  AUCLIATIMHAMY,  (OPMUDYIOIIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/lefiyloliye JUCLIMIUIMHBL: MeToAbl MO/|e/IMPOBaHUSl M ONTHUMH3alMd  PaZiM03/IeKTPOHHBIX CHUCTEM,
MopenvupoBaHue YCTPOWCTB Pa/I03/1€KTPOHHBIX CUCTEM.

[MocnepyroOmUMU JUCLUTUTAHAMU SIBJISTFOTCS:  3allUTa BBIMTYCKHOW KBalMM(HUKALIMOHHOW pPaboThI,
BK/IOYAsi TOATOTOBKY K MpoLiefype 3aluThl W TIpoLeAypy 3auuTbl, OCHOBbI KOHCTDYMPOBaHUSI U
TexHo/oruM mpousBoActBa POC, TlpeaaurioMHasi mpakTHKa, [IpoeKTHpoBaHMe pauOTeXHUUeCKUX
CUCTEM.

3. TpeboBaHusA K pe3y/bTaTaM 0CBOEHHS JUCIIUILTHHBI

I[Tporecc u3yueHUs JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOIMX KOMIIeTeHL[Ui:

— TIK-1 criocoGHOCTRIO BBITIONHATH MaTeMaTHUeCKoe Mojie/TMpoBaHHe OOBEKTOB U TIPOLIeCCOB
10 TWIIOBBIM MeTOJUKaM, B TOM YHC/Ae C MWCIO/Jb30BaHMEM CTaHAAPTHBIX MaKeTOB MPUKJIaJHbIX
IIpOrpamum;

— TIK-2 cnocoGHOCTBhIO pea30BbIBaTh IPOTPAMMBI JKCIIEPUMEHTAIbHBIX UCCIIeJ0OBaHUH,
BKJTFOUAsi BBIOOP TeXHUYECKHUX CPe/ICTB U 00pabOTKy pe3y/bTaTos;

— [TIK-7 cnocobHOCTBIO pa3pabaThiBaTh TPOEKTHYH) M TEeXHUYECKYI [JOKYMEHTAl[Hio,
o(hopM/IATH 3aKOHUYEeHHbIe TIPOEKTHO-KOHCTPYKTOPCKUe PaboThI;

B pesynbrare n3syuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

— 3HaTh °* 3HaTb: (U3MUeCKWe OCHOBBI, TPUHLIMIIBI [eHCTBUs, CIOCOObI TOCTPOEHUS,
(YHKLIMOHMPOBaHUS M MCII0/Ib30BaHUs pa3inuHbiX BU0B PTC; nMeTh npe/cTaBieHrde 0 COBpeMeH-HbIX
PTC u o0 mepcrieKTUBaX WX pa3BUTHs; HOPMAaTHUBHYH 0a3y W BU/bl TPOEKTHO-KOHCTPYKTOPCKOM
[ OKYMeHTal1y;

— yMeTb * yMeTb: IIPOBeCTU aHa/IU3 CTPYKTYpbl CUCTEMbl U OLIEHUThb CTelleHb CJI0KHOCTU
arnrapa-Typbl; BbITIO/IHATh MaTeMaTHUueCckoe MO/iellipoBaHre 00BbeKTOB U MPOLeCCOB

—  BJIAjeTh - BlaJIeTh: MeTo/jaMu pacuera (BbIOOpPA) OCHOBHBIX TeXHHUeCKHX mapameTpoB PTC
3a/]laHHOr0 Ha3HAUeHUs; MeTOZAaMU HCII0/Ib30BaHus [1aKeTOB NIPUKJIaJHbIX [IPOrpamMM.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaBisgeT 3.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

7 cemecCTp
AynutopHblie 3aHSTHS (BCEro) 50 50
Jlekiun 20 20
ITpakTryeckuve 3aHITHS 14 14
JlabopaTtopHble 3aHATHUS 16 16
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M3 HUX B MHTepaKTHUBHOU (popme 12 12
CamocrosiTenbHasi paboTa (Bcero) 22 22
OdopmsieHre 0TYETOB 10 J1TabopaTOpHBIM paboTam 8 8
[TpopaboTKa JIeKLIMOHHOTO MaTepuasa 6 6
[ToaroToBKa K mpakTHueCKUM 3aHSITUSIM, CeMUHapaM 8 8
Bcero (6e3 3k3ameHa) 72 72
ITogroroBka M cZjadya 5K3aMeHa / 3aueTa 36 36
OO0111ast TPYJ0EMKOCTB Yac 108 108
3auetHble Equnuiel TpyzoemkocTu 3.0 3.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHHUILIMHLI H BH/bI 3aHATHH
Pa3ziesbl AUCIIUTIMHBI ¥ BU/IbI 3aHSITUM TIPUBEZIeHbI B Tabviie 5.1.
Tabmuia 5.1 — Pa3zgenbl AUCLMIVIMHEBL U BUJbI 3aHSATUN

. ~ z
A )
08| 2
—~ <]
| 2 % 2% ZE
= o U < o 9 = =
= S = = S 2 >
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o @ = %
= | £ | g8 | 5 89| &%
z = & ®mE| g¢
< (=] =
£ 3
O
1 | Pusnueckue ocHoBbl PTC [lanbHOCTH 6 4 0 4 14 [1K-1, TTK-2
nercteus PTC
2 | PagyoTexHUYeCKre MeTOZbl U3MepeHust 7 6 8 8 29 IIK-1, IIK-2,
JaTbHO-CTU IIK-7
3 | O630p NpoCTpaHCTBA U METO/IBI 4 4 8 9 25 I1K-1, TIK-2,
HU3MepeHUs YIVIOBbIX KOOpAVHAT [TK-7
4 | PagroHaBUraliiOHHbIe CUCTEMBI 3 0 0 1 4 [1K-2
Ntoro 20 14 16 22 72
5.2. CoaepikaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cogep>kaHue pa3zieioB AUCLUTUIUH (TI0 JIEKI[HsIM)
3 3 E
g 3
=
HasaHus paszenon CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 : o § %
JIEKLIUSIM 3 g 2
S8 g =
~ o 2
= S
7 cemecCTp
1 ®usuyeckue ocHoBbl PTC 3azauv U3yueHus AucUUIuivHbl. [ToHsaTue 6 [TK-1, TIK-
HansHoCTh AeictBusi PTC 0 CUCTeMe U paZiJuOTeXHUUYEeCKOU CUCTeMe 2
(PTC). YkpynHeHHas CTPyKTypHasi cxema
PTC. CucreMHbIl IOgX0[ K
npoexktuposanuro. Buger PTC.
®du3nyecKre 0CHOBbI paJJUOTEXHUYECKUX
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MeTO/IOB OOHapy>keHHsi 00BEKTOB,
OTIpe/ie/IeHUs] UX KOOPUHAT U
CKOpOCTH. TaKTUKO-TeXHUUEe CKHe
XapaKTePUCTUKU PATUOTIOKAI[UOHHBIX U
Pa/I[MOHAaBUTALMOHHBIX cCUCTeM. MeTo/bl
MECTOOTIPe/Ie/IEHUS: TIO3UI[UOHHBIX
JIMHUHN, CYUCTIeHHsT TIyTH, 00630pHO-
CpaBHUTEe/bHBIN. [IOBEpXHOCTH
TIOJIOXKEeHUS U JIMHWY TI0JIO’KEHUsT: PABHBIX
PACCTOSTHUM, PaBHBIX ME/IEHIOB, PaBHBIX
pasHocTel u. MeTo/ibl
MeCTOOTIpe/|e/IeHUs], OCHOBaHHbIE Ha
WCTI0/Tb30BaHUM TTOBEPXHOCTeN
TIOJIOXKEHUS: JaTbHOMEPHBIH,
TieJIeHTal[MOHHBIN, Pa3HOCTHO-
JlaJIbLHOMEPHBIN. JlaTbHOMepPHO-
TeJIeHTaliMOHHBINA MeTo/]. OIIMOKY TMHUH
nonoxeHus1. OmubKu
MeCToOoIpe/ie/ieHus. «I'eoMeTpruyeCKUi
dakTop». Dyuurc ommbok. Pabouas
30Ha. [lanbHOCTH feticTBusi PTC
Pa3/IMYHBIX JMAara30HOB BOJTH.
YpaBHeHMe JaTbHOCTH [IeHCTBUS B
CBOOOZIHOM TpOoCTpaHCTBe. [1albHOCTh
JIeVCTBUST OHOTIO3ULIMOHHBIX U
JIBYXTIO3UI[UOHHBIX CUCTeM. BiusiHue
3eMJ/TM U Cpe/ibl PaCIIpOCTPAHeHUsT
Pa/IMOBOJIH Ha JIA/TbHOCTD JIEHCTBUSL.
Pedpakijus, cBepxpedpakijusi,
cyOpedpakiys. 3aTyxaHHe PaJJUOBOJIH B
Cpefie pacripocTpaHeHust. 3aropu30HTHas
PaIUOIOKAIHSI.

HToro

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

NmMnynbcHbINM MeTo/] U3MepeHust
nanpHOCT.O0600IIIeHHas! CTPYKTYpHast
CXeMa MMITyJIbCHOTI'O la/lbHOMepa.
[Ipenenbl U3MeHUs, TOUHOCTB,
paspeluaronias

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

Htoro

[1K-2

3 O630p MPOCTPAHCTBA U METO/IbI
M3MepeHUs! YITIOBbIX KOOPJUHAT

Knaccudukarps metonoB o63opa:
MpOrpaMMUpYyeMbIH, MapasiiebHbIH,
1oc/Ie/ioBaTe/IbHbIN, Ma-pasulenbHo-

[1K-2
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TIoC/Ie/I0BaTe/IbHbINA. Bu/ibl rocsienoBa-
TeJIbHOTO 0030pa: KPyroBOM, BUHTOBOH,
pacTpo-Bbiii. MexaHHUueckoe 1
3/IeKeTPOHHOE CKAaHMPOBaHKE aHTeHHOT'O
ny4ya.OCHOBHbIE pacUueTHbIe
COOTHOLLIEHUs TIPU TI0C/Ie/]0BaTeIbHOM
0630pe.CTpyKTypHbIE CXeMBbI
Pa/IM0/I0KaTOPOB C Pa3/IMUHbIMU BUAMU
0630pa. OCHOBHbIe pacyeTHbIe
COOTHOLLIEHUs TIPU TI0C/Ie/[0BaTeIbHOM
0630pe.MeTozbI
rniesieHroBaHUsICTPYKTYPHbIE CXeMbl
norapupMuUUecKux U ¥ CyMMapHO-
Pa3HOCTHBIX T1€/IeHraTopOB,
TieJIeHTal[MOHHBIE XapaKTePUCTHKHU.

HToro

4 PagiiOHaBUTalIUOHHBIE CUCTEMBI

OcHoBHas 3a/laua paZiIMOHABUT AITHH.
Knaccudukaiyst pajioHaBUTalAOHHBIX
cucteM. OcoOOEHHOCTH TaKTHKO-
TeXHUYeCKUX TpeOOBaHUH K
Pa/[MOHABUTAL[MOHHBIM CUCTEMaM.
AMIIUTY/HBIE PaJUOHABUT ALIMOHHBIE
yCTPOMCTBA, PaJUOMAsiKH, 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 Trma «I1oHacce».

HNToro

3

[TK-2

Wroro 3a cemecTp

20

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (MPeAbIAYIMMHA)
U obecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Pa3zesnbl JUCLIMTITMHBI U MEXXAUCLIUTUIMHAPHBIE CBSI3U C 00eCreunBaromyuMu (MpeabIyLIuMU) 1

obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3zenoB JaHHOW JUCLUTIIMHBI, /151 KOTOPBIX
Heo0XoAUMO u3ydeHue 00eCITeurnBaroLUX U
Ne HanmeHoBaHVe AMCLAIIIMH obecreynBaeMbIX JUCLUTLIMH
1 2 3 4
[IpeaiuecTByroLye JUCLUATIIMHEI

1 | Metoabl MOZEIMPOBAHYSA U ONITUMU3ALUU 4

PaZi03/1eKTPOHHBIX CUCTEM
2 |MopgenvpoBaHUe YCTPOUCTB PaI03/IEKTPOHHBIX 4 N 4 N

cucreM

[Tocnepyroiye AUCLUTIIMHBL
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1 | 3amura BbIMyCKHOMN KBaau(pUKaLMOHHON
paboThI, BKJTFOUAst TIOATOTOBKY K MPOLieype + +
3alUTHI U IPOLIeyPY 3all{UTEI

2 |OCHOBBI KOHCTPYYPOBaHUSA U TEXHOIIOIUU

+ + + +

npou3sBoacTBa POC
[IpenauriiomHast TipakTHUKa + + + +
4 | IIpoekTupoBaHue paju0TeXHUYECKUX CUCTEeM + + + +

5.4. CoOTBeTCTBHE KOMIIETeHI[HH, ()OPMHPYeMbIX NMPH W3yYeHHH JUCHUIUIMHBI, H BU/J0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TPU W3yUEHWUW JUCLIAIIUIMHBI, U BUJOB 3aHATHN
TIpe/iCTaB/IeHo B Tabmwiie 5.4

Tabmua 5. 4 — CoOTBeTCTBMe KOMMETeHLMM W BUJOB 3aHATHH, (OPMHUPYEeMBbIX TIPU H3yueHUU
VICLIUTI/TUHBI
Buzpl 3aHaTHM
35}
= =
< S g
= =) = O
= & )
= T T ="
= ] ]
5 = o Y g
g = S = % ®DopMbI KOHTPOJIS
= v N T =
= g o S =
3 = S e &
N4 = S S
E =9 5
2 o o
© O o
& : :
= S
[K-1 + + + Jk3ameH, Oripoc Ha
3aHATUAX
I1K-2 + + + + Ok3aMeH, OTuert 110
naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
[1K-7 + + Jk3ameH, Oripoc Ha
3aHATHUSAX

6. IHTepaKkTUBHBIE MeTOABI U (OPMBI OpPraHU3aIuu 00yYeHHs
TexHO/MIOTUM MHTEePAKTUBHOTO OOyueHWs TpPH pa3HbIX (opMax 3aHATUN B uyacaxX IpUBeJEeHbI B

tabmuie 6.1
Tabsuna 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yuYeHuUs TIPY pPa3HbIX opMax 3aHATHH B yacax
NuTepakt
WHTepakTrBHbIE NHurepakTrBHbIE
MeTtonbl VBHbIE Bcero
TIPaKTUUeCKHe 3aHATUS | J1abopaTopHbIe 3aHATHUS
JIeKLIAU
7 ceMecTp
Mosroso# wrypm 0
Mo3roBou WITypm 4 4
Pabota B KoMaH e 4 4
[Ipurnaienue 4 4
CIeL[aTuCcToB
Wroro 3a cemectp: 4 4 4 12
Utoro 4 4 4 12

7. JTabopaTopHbIi NMPAKTUKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabmiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
= z S
3 = =
Z 5
> o
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
= | i
= B
- s
7 ceMecTp
2 PapyoTexHuuecKre MeTo/bl OO6HapyXeHHe 1ie/iel ¥ U3MeHeHHe 8 IK-2
W3MepeHus JalbHO-CTU koopauHat PJIC B pexxume 0630pa
WccnenoBanue camosieTHOro
paZiioBBICOTOMEpa
Htoro
3 O630p TIPOCTPAHCTBA U METO/IbI Uccnenosanue aromatnueckoro Y KB 8 [1K-2
W3MepeHHs YIVIOBbIX KOOpAVHAT nesieHra-topa APIT-6/] CamosieTHbIE
aBTOMAaTHU4yeCKUe paJruoKOMITaChl
Nroro 8
Wtoro 3a cemecTp 16
8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKuX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
= Z =
< = o
g 5
HasBanus pasgenos CopeprkaHue NpaKTHUYeCKUX 3aHSTUN z v =
- 2 E
= 52
- s
7 cemecCTp
1 ®usnueckue ocHoBbl PTC dusrueckKre 0CHOBBI PaJ0JIOKAL[UN 4 IIK-1, IIK-
HansHoCTh meuctBusi PTC HansHocTs petictBus PTC B cBoO0gHOM 2
TIPOCTPaHCTBe
Utoro 4
2 PagroTexHuueckue MeTo/ bl BnustHue 3eMu U aTMOoCdepbl Ha 6 IK-1, ITK-
U3MepeHus [albHO-CTH nJamsHOCTh AevictBusi PTC 1 TOUHOCTD 7
H3MepeHUs KoopauHaT/IMITy/ibCHbIe
JlaTbHOMEePbI
Nroro
3 O630p MIPOCTPAHCTBA U METO/IbI 0O0630p NMpOCTPAHCTBA B PAIU0JIOKALTUH 4 IK-1, ITK-
W3MepeHHs YIJIOBbIX KOOPAUHAT Vtoro 4 7
Nroro 3a cemecTp 14

9. CamocTosiTe/ibHas1 padora
Buzipl camocTosTeIbHOM paboThl, TPYAOEMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPeJCTaB/IeHbI B
Tabmumie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

[<5]
2 3 S
O
o) S =
Buzpl camocrositenbHOM = > T
Ha3saHnus paszenos g " =y @DopMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
7 cemecCTp
1 ®dusnuecKre 0CHOBBI ITogroroBka K 2 IIK-1, Ornpoc Ha 3aHATUSIX,
PTC [lanbHOCTB [AeWCTBUS | IPaKTUYeCKHUM 3aHSTHSIM, [TK-2 OK3aMeH
PTC CceMUHapam
ITpopaboTKa JeKIIMOHHOTO 2
Marepuasa
Ntoro 4
2 PagmoTexHuueckue ITogroroBka K 2 IK-1, Ornpoc Ha 3aHATUSIX,
MeTO/bl U3MepeHUs! TpakTUye CKUM 3aHATUSM, [1K-7, Ortuet 1o nabopaTopHO
JANBbHO-CTH ceMHUHapam [1K-2 pabote, Dk3ameH
[TpopaboTKa eKIIMOHHOTO 2
Marepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Wtoro
3 O630p mpocTpadcTBa U | [ToAroToBKa K [K-1, Ornpoc Ha 3aHATUSIX,
MeTO/bl U3MepeHUs MPaKTUYeCKUM 3aHATUIM, [1K-7, Ortuet 1o 1abopaTopHOM
YIJIOBBIX KOOpJMHAT ceMHHapam [1K-2 pabore, DK3ameH
ITpopaboTKa JIEKIJMIOHHOTO 1
Marepuasa
OdopMeHue OTUETOB T10 4
nabopatopHbIM paboTam
Utoro 9
4 PaguoHaBuraijonHble | [IpopaboTKa JIEKIIMOHHOTO 1 [1K-2 Ornpoc Ha 3aHATUSIX,
CUCTeMBbI Marepuasa OK3aMeH
HToro 1
Nroro 3a cemecTp 22
[ToaroToBka K 3K3ameHy / 36 JK3aMeH
3ayery
Utoro 58

10. KypcoBas pabora
He npenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBdeMOCTH CTYAE€HTOB

11.1. ban/bHbIe OLleHKH /11 3/1eMeHTOB KOHTPOJIsl
Tabmuria 11.1 — BasutbHbIE OLEHKH [I7ISI 37IEMEHTOB KOHTPOJIS

o o MakcrMasbHbIN
. MakcumasibHbIN MakcumasibHbIN

OneMeHTHI yueOHOM Oasu1 3a Iepuog
6amn Ha 1-yro KT ¢ |  6aut 3a mepuof,

JleaTeIbHOCTU Mexay 2KT u Ha

Havasa cemectpa | Mexay 1KT u 2KT

KOHeL ceMeCTpa

Bcero 3a
ceMecTp
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7 ceMecCTp

Orpoc Ha 3aHATHAX 14 8 8 30
OTueT 1o y1labopaTopHOM 20 20 40
pabote

VToro Makcumym 3a 14 28 28 70
Tepuoz,

OK3aMeH 30
Hapacrarouym utorom 14 42 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% OT MaKCMMa/bHOM CyMMBbI OasiioB Ha gaty KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBbI O6asioB Ha gary KT

4
Ot 60% 10 69% OT MakcMMasIbHOM CyMMbI OanioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYIO U MEXKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/IeH B Tabiuije
11.3.
Tabsura 11. 3 — ITepecueT CyMMbI Oa/I/IoB B TPAJULMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroeas cymma 6asinoB,

Ouenka (I'OC) YUUTBIBAET yCIEIIHO CAAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHb x0poi110)

4 (xopo11o) (3a4TeH0) 75 -84 C (xopor1wo)
70 -74
65 - 69 D (ymoBneTBOpUTEHHO)

3 (YZ0BNeTBOPUTE/BLHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (Hey0BICTBOpHTE/IEHO) (He Hike 60 6asmos F (HeynoBneTBOpUTENBHO)

3auTeHO)

12. YuedHo-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Papuorexnuueckue cuctembl: Yue6Hoe nmocobue / Jenncos B. I1., dynko b. I1. - 2012. 334 c.
[DnekTponHslii pecypc] - Pexxum pocrtyma: https://edu.tusur.ru/publications/1664, gara obpaiieHus:
27.01.2017.

12.2. lono/siHUTe/IbHASA IUTEpaTypa

1. 1. Oenucos B.I1., dyako B.I1. PagrorexHuueckre cucTeMbl. YuebHOe TTocobOue [ijist By-30B. —
Tomck: M3n-Bo TYCYP, 2006 1., 252 c. (Hamuuue B 6ubmoreke TYCYP - 52 3K3.)

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

3. . PaguorexHuueckue cucTeMbl. YueOHUK /15 By30B. [loa pen. HO.M.KasapuHoBa. M.: Cos.
paauro, 1968 1., 496 ctp (Hammuue B 6ubmoTeke TYCYP - 65 3K3.)

4. . Bacun B.B., CrenanoB b.M. CnipaBOoUHMK- 3alauHUK T10 paguosiokanuu. M.: CoB. pa-auo,
1977, 315 ctp. (Hammure B onbmioteke TYCYP - 28 3k3.)
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12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHBIE YUeOHO-MeTOHUECKHE M0Co0Hs

1. PapguorexHuueckue CcUCTeMbl: MeToanyeckoe MocoOue IO TPOBEJeHUI0 TpaKTUueCKUX
3aHatM / [enuco B. II. - 2013. 33 c. [OnektpoHHbii pecypc] - Pexum pocrtyna:
https://edu.tusur.ru/publications/2852, nara obpaienus: 27.01.2017.

2. PapnonokallMOHHbIE  CHUCTEMBI:  YueOHO-MeToAWUYecKoe TocoOue TI0  OpraHW3aruu
CaMOCTOsATe/TbHOM paboTel cTygeHToB / derucos B. I1. - 2012. 21 c. [SnekTpoHHbId pecypc] - Pexxum
pocryna: https://edu.tusur.ru/publications/1590, gara obpauenus: 27.01.2017.

3. PaguorexHuueckue cucTeMbl. JIaboOpaTOpHBIM TpPaKTUKyM: MeToAuueckre YKa3aHUs 10
BBITIOJTHEHUIO JlabopartopHeix pabot / denucos B. I1., yako b. I1. - 2012. 167 c. [DneKkTpoHHBIN pecypc]
- Pexxum poctyma: https://edu.tusur.ru/publications/1196, mgata obpaienus: 27.01.2017.

12.3.2 YyeGHO-MeTOAYeCKHE T0CO0US /IS JTUL] C OTPAaHUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSA

YuebHO-MeTOANYeCKHe MaTepHasbl [jisi CAaMOCTOSITeIbHOW M ayUTOPHOM paboThl 00yUaroIuxCst
W3 YuC/a WUHBaIWJOB IPefOCTaB/IsOTC B (hopMax, aflaTUPOBAHHBIX K OFPaHUYEHUSIM UX 3[J0POBbSl U
BOCTIpUSITUS MHOPMaLIMK.

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOI0 [JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMUeHHBIM IIPUPTOM.

Jis M1 ¢ HapylIeHUusIMM cTyXa:

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

- B TeuaTHoi (opme.

J1s M1 ¢ HapylleHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

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

- B IeyaTHOU (popme.

12.4. bBa3bl JaHHBIX, TH)OPMALHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMbI U Tpedyemoe
NMporpaMMHoe odecreyeHue

Onepanonnas cuctema WINDOWS XP u ee npunoxenne MICROSJFT OFFICE

Mathcad

Matlab

Ba3bl JaHHBIX, TH()OPMAIIMOHHO CIPaBOYHbIe CUCTEMBI OOIIero Tob30BaHus

b=

13. Marepua/ibHO-TeXHHYECKOe o0ecreueHHe JUCIUIUTHHBI
13.1. O61ue TpedoOBaHKA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIUILTHHBI

13.1.1. MaTrepuanbHO-TeXHHUYECKOe ofecrieyeHUe /ISl TIEKIMOHHBIX 3aHATUH
[7isi poBe/ileHus1 3aHATHN JIeKI[MOHHOTO TUIA, TPYMIOBLIX U WHAUBUAYaJbHBIX KOHCY/IbTaLUM,
TEKYIL[er0 KOHTPOJISI U TPOMEKYTOUHOMN aTTecTallud MCTob3yeTcs yueOHasi ayJuTopusi, C KOJIMYeCTBOM
TI0CA/IOYHBIX MECT He MeHee 22-24, 000pyj0BaHHasl JOCKOM U CTaHjapTHOUN yueOHOM Mebenbio. VimeroTcs
Har/isiZiHbIe T0CoOUs B BU/ie Tpe3eHTaLu 10 JIeKLUOHHBIM pa3/iesiaM JUCLUITUHBI.

13.1.2. MaTepua/IbHO-TEXHHYeCKoe o0ecreueHue /il MPaKTHYeCKUX 3aHATHI
st mpoBefieHUsI TIPAKTMUECKUX 3aHATHM HCTIO/Ib3yeTcss yueOHasi ayJuTopHsi, C KOJIUUeCTBOM
TI0CAJOYHBIX MECT He MeHee 22-24, 060pyZ0BaHHast I0CKOW U CTaHAAPTHOM yueOHOU Mebesbio.

13.1.3. Marepua/ibHO-TEXHUYECKOe o0ecreueHue /i1 JIadD0paToOpHbBIX padoT
st poBesieHNst 1TabDOPAaTOPHBIX 3aHATHM UCTO/IB3yeTcs yueOHasi 1abopaTopusi, pacrosoyKeHHast
o agpecy 634034, Tomckas obsacTh, . Tomck, Bepimmanna ynuia, a. 74, PTK, ayn 422. Jlaboparopust
obopy/i0BaHa [IeMCTBYIOIUMH MaKeTaM{d W3MEPHUTEbHbIX YCTAaHOBOK, BTOPUYHBIMH HCTOUHUKAMH
MUTaHUsI, KOMIBbIOTEPOM C IIMPOKO(OPMaTHBIM IUCIITIEEM

13.1.4. MaTrepuanbHO-TeXHHUYeCKOe obecreyeHue /IIsi CAMOCTOATE/TIbHON PadoThI
Iyt camocTosiTeNTbHOM paboThl WCTIONB3yeTcsl yueOHast ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacrionoykeHHast mo azapecy 634034, r. Tomck, yn. Bepmwmnuna, 47, 1 stax, ayg. 406. CocraB
obopyznoBanusi: yueOHast Mebesb; kKomrbtoTepsl rogkmoueHHble K cetd UHTEPHET u obecnieurBarorijye
JOCTYTl B 3/IeKTPOHHYIO WH(OpPMAallMOHHO-00pa3oBaTe/ibHYl0 Cpely YHHBepcuTeTa. . MarepuaabHO-
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TeXHUYeCKoe obecrieueHre JUCIUIIIMHBI [ JIUL] C OrpaHUUeHHBIMA BO3MOXKHOCTSIMH 3710poBbs (OB3)
OcBoeHue AUCLUTUIMHBI JuljaMyd ¢ OB3 ocyliijecTB/IseTCS C UCIOMb30BaHUEM CPeZCTB 00yueHus 0b1iiero
W CrenuanbHOTO Ha3HaueHus. Ilpu oOyueHMM CTY/€HTOB C HapyIIEHWSMU Cayxa MpeayCMOTPEHO
WCTI0/Ib30BaHWe 3BYKOYCH/IMBAIOLLEM armaparypbl, MyJIbTUMEJUMHBIX CPEeJCTB W [PYTHUX TeXHUUeCKUX
Cpe/ICTB TIpUeMa-Tiepefiaurl yueOHoH WH(POPMAI[UK B AOCTYITHBIX JOpMax Jijisk CTY/IEHTOB C HapylIeHUsIMU
cjlyxa, MOOW/IbHOM cucTeMbl 0OyUeHust [ijisi CTYJeHTOB C MHBAIMJHOCTBIO, TIOPTaTUBHOM WHAYKL[MOHHOU
CHCTeMBbl. YueOHasi ayZIUTOPHUs, B KOTOPOW OOy4arOTCsS CTYIeHTbl C HapyllleHHeM ciyxa, 0b0pymoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUAEOTEeXHUKOW, 37eKTPOHHOW [JOCKOW, MY/IbTUMeIUNHOMN
cuctemoi. Tlpu oOyueHHM CTY[eHTOB C HapyIIeHWsSMU 3DEHUsMH TIPeyCMOTPEHO HCITIO/Ib30BaHWe B
JeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpumMep, TeKCTa
Ha ZIOCKe WU C/ai/la Ha KpaHe) MpuU TOMOIIY BUeOyBeUunTenell /s yaaaeHHoro rnpocMmotpa. [Ipu
00y4eHUH CTy[eHTOB C HapyIlIeHUsIMU OTIOPHO-/IBUraTe/IbHOTO arrapara UCTOob3yOTCs albTepHaTUBHbIe
yCTpPOWCTBA BBOJA UWH(OPMAIMM U JpyrHe TexXHUUeCKWe CpelCcTBa IpHeMa-Tiepesiaud  yueOHOM
MH(pOPMaLUU B JOCTYITHBIX OopMax Jijisi CTYAE€HTOB C HapylleHUsMH OTIOPHO-[BUTaTe/IbHOTO arrapara,
MOOW/ILHOU CUCTEeMBI 00yUeHUs /ISl JItofiel C MHBA/IUHOCThIO.

13.2. MaTepua/ibHO-TEXHHYECKOEe 00ecnedyeHre JUCIMITTHHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSAIMH 3/10POBbSI

OcBoeHue JUCHUITIMHBI uijamu ¢ OB3 oCylecTBIsS€TCS C UCIIOb30BaHHUEM CPeCTB 00yUyeHuUs
o0111ero U crieliaIbHOTO Ha3HAUeHMS.

[lpy oOyyeHUW CTyAE€HTOB C HapPyILIeHHSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JPYyrUX TEeXHUYECKHUX CpeJCTB
nipyreMa/miepesiaud yueOHoH MH(OpMaIu B AOCTYIHBIX (opMax fjisi CTYZAEHTOB C HApYIIeHUsIMHU CJTyXa,
MOOW/IBHOM CHUCTeMbl OOydeHusi [jiss CTYAeHTOB C WHBaJMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayJUTOPHUs, B KOTOPOM OOyuarOTCsS CTYAEeHTbl C HapyllleHHeM ciyxa, 0b60pymoBaHa
KOMIBbIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUAEOTEeXHWKOW, 37eKTPOHHON [JOCKOW, MY/JIbTUMeIUNHOM
CUCTEMOH.

[Mpu obyueHUWH CTY[€HTOB C HAPyLMIEHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO WUCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /I0CKe WU C/aii/ja Ha 9KpaHe) MpY MOMOLLY BUe0yBeIuunuTesei /s yaareHHOro mpocMoTpa.

[Tpu oOyuyeHUH CTY[JEHTOB ¢ HApyILIeHHUSIMH ONMOPHO-JBUraTe/IbHOTO amnmapara HCIO/Ib3yHTCS
asbTepHaTHMBHbIE YCTPOMCTBA BBOZa MH(OpMAaLMU U ApyryMe TeXHWYecKre CpeJCTBa MpreMa/repefaud
yueOHOUM MHGbOpPMALMK B JOCTYIHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OIOPHO-ABHUIraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbl 00yueHUs [Jis Tofiel C MHBATUJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEJACTB M METOAMUYECKHE PeKOMeH/Jal[uu
@OoH/, OLEHOYHBIX CPEeACTB W THUIIOBble KOHTPOJbHbIE 3aJ@aHWsi, WCIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU M OCBOEHUsI 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpU TpOBeJeHUN
TeKYIL[eH, TIPOMEeKYTOUHOM aTTeCTal[|H I10 JUCLIATIIMHE TIPHBe/ieH B MPUIOYKeHWH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/CTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBA/JWHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabsmia 14 — JlonoTHUTE/IbHBIE CPECTBA OIeHMBAHUS /Il CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ib1 0TIO/THUTEIBHBIX OL[eHOYHbIX @®opMbI KOHTPOJISI U OLIeHKU

Kareropuu ctyzseHTOB
CpejCTB pe3ynbraTtoB 00yUeHust

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PAOOThI

C HapylieHUsIMU
ciyxa

[TperMy1iieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUAMU CobeceioBaHue TI0 BOTIPOCaM K 3aueTy, | [IpeuMylijeCTBeHHO yCTHasi IIPOBepKa
3peHust OIIpPOC TI0 TeEPMHUHAM (MHAUBUAYATBHO)

C HapylieHUAMHU PemieHne IUCTaHIIMOHHBIX TECTOB, [Tpenmy11ieCTBEHHO AUCTAHLMOHHBIMU
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OTIOpHO- KOHTDOJIbHBIE PabOThI, MICbMEHHbIe
JIBUTaTeIbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOMTPOCHI K MeTo/laMU
amnmapara 3ayeTy
C orpaHuueHusiMU 10 | TeCThl, MUCbMEHHbIE CAMOCTOSITe/TbHbIE [Ipeumy1iieCTBEHHO POBEpKa
o01eMeIUIUHCKUM paboTkI, BOTIPOCHI K 3a4eTy, MeTOZaMU, UCXOAS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PaOOThI, YCTHBIE OTBETHI | 00yYarolerocsi Ha MOMEHT TIPOBEPKHU

14.3 MeTouuecKue peKOMeHali| M0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI] C OrPaHHYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

Ons crygentoB ¢ OB3 mipegycMarpuBaeTcss AOCTyMHas ¢opMa TIpeoCTaB/ieHUsl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

- B reuatHou dopme;

- B [1e4yaTHOM (hopMe C YBeJTMUEeHHBIM LIPUPTOM;

- B (hopMe 3/1IeKTPOHHOTO [JOKYMEHTa;

- METO/IOM UTEHUsI aCCUCTEHTOM 3a/laHusl BCITyX;

- TipeZioCTaB/IeHue 3a/laHusl C UCT0/Ib30BaHUEM CypZoTiepeBo/a.

CTyzeHTaM C MHBA/JUJHOCTBIO yBe/JIWYMBAeTCs BpeMs Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJ/IbHBIE
BOMPOCHI. [If1 TakWX CTy[EeHTOB Ipe/yCMaTpuBaeTcsl JOCTynHasi (opMma MpefocTaB/ieHHUs OTBETOB Ha
3a/laHus1, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCII0/Ib30BaHUEM YC/IyT aCCUCTEHTa;

- 1pe/icTaB/ieHe OTBETOB YCTHO.

I[Tpouienypa OrleHMBAHUSI Pe3y/IbTaTOB OOyuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TIPelyCMaTpyBaeT
npeZiocTaB/ieHre UH(opMaLvy B (hopMax, a/jlallTHPOBaHHbIX K OTPaHUUYEHUsIM UX 3[0POBbsI Y BOCIIPUATUS
VMH(pOopMaLu:

Jis 1 ¢ HapylleHUsIMHM 3peHuUs:

- B (hopMe 3/1IeKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOU (hopMe yBeIMYeHHBIM IIPUPTOM.

Jns ui ¢ HapylIeHUusIMM cJTyXa:

- B (hopMe 3/1eKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOU (popme.

Jis M1 ¢ HapylleHUsIMHM ONOPHO-ABHraTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B MeyaTHOM (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBATMAHOCTBIO TIPOLeypPa OL|eHWBaHUS pe3y/IbTaToB
00yueHUs1 MOXKEeT MPOBOJJUTHCSI B HECKOJIBKO 3TarloB.

CornacoeaHa Ha noprane Ne 11509 13



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

HaripaBnenue noArotoBku (crneruanbHOCTh): 11.03.01 PaguorexHuka
HanpaeneHHocTh (Tipoduib): MUKPOBO/THOBas TeXHUKA U aHTEHHBI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: CBUuKP, Kadeapa cBepxXBbICOKOUACTOTHON U KBAHTOBOM PaiHOTeXHUKHU
Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— npodeccop kKad. PTC [lenucos B. I1.

JK3aMeH: 7 ceMecTp

Tomck 2017

CornacoeaHa Ha noprane Ne 11509 14



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
IK-1 CTIOCOOHOCTBIO BBITIONIHATH MaTeMaThueCKOe [oyKeH 3HaTh * 3HaTh: (pU3nNUeCcKUe
MoOZie/TMPOBaHKe 00BEKTOB U MPOLIECCOB T10 OCHOBBI, IPUHLIMTIBI [IeMCTBUSI, CTIOCOOBI
TUIIOBBIM METOJMKaM, B TOM UKCJie C MOCTPOeHUs], PyHKLIMOHUPOBAHUS U
WCII0/1b30BaHNeM CTaHJapTHBIX [1aKeTOB VICII0/1b30BaHUA pa3nyuHbIX BU0B PTC;
TIPUKJIaJHBIX TIPOrpamMm VIMeThb Tpe/iCTaB/IeHre O COBPEMeH-HbIX
[TK-2 CITIOCOOHOCTBIO Peanr30BbIBATh TPOTPAMMBI PTC 1 0 nepCrekTHBax X pasBUTH;
5KCTiepUMeHTaIbHbIX UCC/eJ0BaHUM, BK/IIOUast HOPMATHBHYIO 6aU3y 1 BI/bI IIPOEKTHO-
BBIOOD TEXHUYECKUX CPeACTB 1 00paboTKy KOHCTPYKTOPCKOM JOKyMEHTALHH;,
De3y/TETATOR [oiokeH yMeThb * yMeTb: IIPOBECTH aHa/IU3
CTPYKTYPbI CUCTEMBI U OLIEHUTb CTelleHb
[1K-7 CH0COOHOCTBIO pa3pabaThbiBaTh MPOEKTHYIO U

TEXHUUECKYIO JOKyMeHTALUI0, 0)OPMIISAT
3aKOHUEHHbIE TIPOEKTHO-KOHCTPYKTOPCKHE
paboThI

CJIOKHOCTH arlfapa-Typhbl; BbIMIO/HATh
MareMaTHhyeckoe MO/ie/IipOBaHNe
00BEKTOB U MPOIIECCOB ;

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

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

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTtmuHo (BeIcOKMH | O6naziaeT dhakTHUe CKUMHU
YPOBEHb)

" TeopeTruueCKUMH
3HAHUWAMMU B Ipeaesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TIOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Auana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUSI TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaeT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTroBBIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

3a/au
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Tabmwia 3 — Tansl

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Kommnerenuus ITK-1
[TK-1: criocOGHOCTBIO BBITIOMHATE MaTeMaTHUYeCKoe MOJe/TMPOBaHHe OOBEKTOB U IPOLIECCOB 10
THUIIOBBIM METOJHKAaM, B TOM YKCJIe C HCII0/Ib30BaHHEeM CTaH/JapTHBIX TIAKETOB TIPUK/IA{HBIX TPOTPaMM.
st bopMUpOBaHKST KOMIIETEHIIMH HEOOXOANMO OCYILECTBUTD Psifi ITAMOB. DTaribl HOpMHUPOBaHHMs
KOMITETEHLIUM, TPUMeHsieMble [jIi 3TOTO BUABLI 3aHATHA W UCIONb3yeMble CPeACTBAa OLleHUBaHWUs
Tipe/icTaB/eHbl B Tabsuiie 3.
OPMHPOBaHUs KOMITETEHIIUHU U MCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUSI

TIPOL{eCCOB 10 TUIIOBLIM
MeTOJ1KaM; - (hru3nyecKre
OCHOBBI, TIPUHLIUIIBI
JIeHCTBHSI, CIT0COOBI
IIOCTPOeHMUs,
(OyHKLIMOHHMPOBaHUS U
WCII0/Ib30BaHUS
pas3nmuuHbIixX BUA0B PTC; u
MPOMCXOASIIMe B HUX
MPOL[eCChI

Cocras 3HaTb YMmetb Bnagets
Copeprxanue * IPUHLUIIBI - BBITIOJIHATD MeTOZlaMU pacueTa
3TaroB MaTemMaTUu4eCcKoro MareMaTu4eCcKoe TUNOBbIX Lenel PTC, B

MozenupoBanus PTC u MOZie/IupOBaHue TOM YUCIIE, C
TPOUCXOJALMX B HUX TIpOLIeCCOoB, WCII0/Ib30BaH1eM T1aKeTOB

TIPOMCXOJSIINX B LIeMsiX
PTC

NIPUKJIa/IHBIX [IPOrpaMM

Bunp! 3aHaTHI

* VHTepakTHUBHbIE
TpaKTHUYeCKUe 3aHsTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLIUY;

* IIpakTrueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

* Jlekuuuy;

* CamocTrosTe/bHas
paborTa;

* IloaroroBka u caua
3K3aMeHa / 3aueTa;

* lIHTepakTUBHbIE
NpaKTUYeCKUe 3aHSITHS;
* UHTepakTHBHbIE
nabopaTopHbIe 3aHITHUS;
* UHTepakKTHBHbIE
JIeKLINY;

* [IpakTuueckue
3aHSTUS;

* JlabGopartopHble
3aHSTUS;

* Jlekuuuy;

* CamocTrosTe/bHas
pabora;

* IloaroroBka u caua
9K3aMeHa / 3aueTa;

* VIHTepaKkTUBHbIE
MpaKTUYeCKHUe 3aHsATHS;
* VHTepakTHBHbIE
nabopaTopHbIe 3aHSITHS;
* JlaboparopHble
3aHSATHS;

* (CamocTosTenbHas
paborta;

Wcnons3yemsble * Ornipoc Ha 3aHATHSIX; * Onpoc Ha 3aHATHUSX; * DK3aMeH;
CpeacTBa e OK3aMeH; * ODK3aMeH;
OL|eHHBaHUS

dopMyIMpOBKa MoOKasaTeseld W KPUTepHeB OLeHMBAaHUSI [aHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocraB 3HaThb Y™meTb Bnagets
O1inuHo * + Maremarnueckue * + BINOJHAT * * MeTOJaMM pacuera

(BBICOKMI YPOBEHb)

OCHOBBI MO/Ie/INPOBAHUS
TIPOLIECCOB B L[ETISIX
PTC;;

MareMaThueckoe
MO/le/TMpOBaHue
riporjeccos B Lernsax PTC,
B TOM UHCJIe C
WCI10/1b30BaHUEeM

TUMNoBbIX Leneit PTC, B
TOM UHCJIe, C
KCIO0JIb30BaHUEM
T1aKeTOB NPUKJIA/JHBIX ;

CornacoeaHa Ha noptane N2 11509

16



NaKeTOB MPUKJ/IaHbIX
NIporpamm;;

3a/1a4;;

Xopomwo (6a30Belil | ¢ « obmiee * « BLINOIHATE * Metozamu
YPOBEHD) rpeacTas/ieHHe O MaTeMaTuueckKoe HCII0/Ib30BaHUS IMaKeToOB
MO/le/IMPOBaHUM MOJle/TMpOBaHue TIPUKJIa[JHBIX TIPOrPamM;
TMPOLIeCCOB B LIeIAX riporjeccos B Lernax PTC
PTC,; TIPU PeLleHUH THUTIOBbIX
3a/1ay;
YI0BNIETBOPUTE/IBH | * + Ha30BbIe TIOHATHS O * * yMeeT COCTaBUThb * « Metogamu
0 (TIOpOroBBIi MO/Ie/TUPOBaHUM aJITOPUTM MO/Ie/TMPOBaHUSI IO
YPOBEHb) ripotieccos B Lensix PTC; | mMopenvpoBaHus 1Ipu PYKOBOZCTBOM
pelleHUH MPOCThIX TriperiofiaBaresis;

2.2 Kommnerenuus I1K-2

[TK-2: criocOOHOCTBIO PeaM30BbIBaTh POrPAaMMBbI SKCTIEPUMEHTA/IbHBIX UCC/IeI0BAHUM, BKITFOUAsT
BbIOOp TEXHUUECKUX CPEZICTB U 00pabOTKy pe3y/bTaToB.

st popMHUpOBaHUS KOMITETEHI[UM HEOOXOAMMO OCYILECTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMITeTEHI[UM, TIPUMEHsieMble /i1 3TOT0 BHUAbI 3aHATUH M UCIIOAb3yeMble CpeCTBa OL|eHWBaHUS
TIpe/iCTaB/IeHbI B Tab/ule 5.
Tabnwija 5 — Otanbl GOPMUPOBaHKST KOMITETEHI[UH U UCTIO/Ib3yeMble CPe/ICTBA OIleHUBAHUS

HCCieIOBaHUM 1
06paboTKu nx
pe3y/ibTaToB

WCC/Ie[IOBaHMs, UCTIONb3Ys
JOCTYIIHbIE TEXHUYECKHe
cpezicTBa, 0O6pabaThIBaTh
WX pe3y/bTaTkl U Ie/1aTh
BBLIBOJIBI

CocraB 3HaTb YMmeTb Bnagets
Copeprxkanve - METOAUKY MPOBeJieHUs1 | IPOBOJUTH MPOBOJUTH
3TaroB 5KCTIepUMeHTaIbHbIX SKCrieprMeHTabHbIe SKCrieprMeHTabHbIe

WCCIIeZJOBaHMS, UCTIOB3YsI
JOCTYTIHbIE TEXHUUECKHEe
cpencTBa, obpabarsiBaTh
WX pe3y/bTaThl U [Ie/1aTh
BBIBOIBI

Buzpbl 3aHATHI

* lJHTepakTUBHbIE
MpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* lHTepakTUBHBIE
JIeKLUY;

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* VIHTepakTUBHbIE
MpaKTUYEeCKUe 3aHATHS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* [IpakTuueckue
3aHATHUS;

* JlabopaTopHbie
3aHATHUS;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* TlogroroBka u cmaua
5K3aMeHa / 3a4eTa;

* VHTepakTUBHbBIE
TpaKTUUeCcKue 3aHsTUS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no
naboparopHoii paboTe;
* Ornipoc Ha 3aHATHUSIX;
* DK3aMeH;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* OK3aMeH;

* Otyet no
naboparopHoii pabore;
* DK3aMeH;

(DOPMYJ'II/IPOBKE[ roKazaTtesied u KpUTepUEB OLI€eHWBAHUA ,I:[EIHHOI‘/JI KOMITIeTeEHIIUM TIpUBELE€HA B

Tabnme 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OmnuHO
(BBICOKMI YPOBEHb)

* + BO3MOXHOCTH
COBPEMeHHOU
V3MepUTe/IbHOU TeXHUKH,
BKJIHOUasi CpefiCTBa
00paboTKM pe3y/bTaToB
Vi3MepeHUH,
MaTeMaTHu4eCKue OCHOBBI
CTaTUCTUUECKOU
00paboTKH C 1ie/bI0
peanu3alyy MporpaMmbl

* * - [IPOBOAUTH
9KCIIepUMEHTa/IbHbIe
WCCJIe/IOBAHUS,
WCITO/Tb3YsI JOCTYITHBIE
TeXHUUeCKUe CPe/CTBa,
obpabarbiBaTh UX
pe3y/ibTaThl U fie/1aTh
BBIBO/[bI;

* * HaBBIKAMH PabOThI C
COBpeMeHHbIMU
M3MepUTeTbHbIMU
nprbopam# ;

b

9KCIepUMeHTaTbHbIX
HCCJIe[JOBaHUM;
Xopomio (6a30BbIi | ¢« MeTOAMKY 00pabOTKH | * * - IPOBOAUTE * * HaBbIKAMU PabOTHI C
YPOBeHb) pe3y/IbTaTOB U3MepPeHU | 3KCreprMeHTasbHble U3MepHUTe/IbHbIMU
00paboTKH C 11e/bI0 WCCIeJOBaHYS, ripubopamu;
peanu3aly IPOrpaMMbl | HCTIONIB3Ys IOCTYTTHbIE
9KCIepUMeHTalbHbIX TeXHUUeCKUe Cpe/iCTBa,
MCCIIe/0BaHU; obpabatbIiBaTh UX
pe3yJbTaThl U Jie/1aTh
BBIBO/IBI;
YaoBieTBOpuTeNbH | ¢ O6safaeT 6a30BLIMUA | * - IPOBOJAUTH * * CTIIOCOOHOCTBIO
0 (TIOpOroBEIi 00IIMMU 3HAHUSIMU B 9KCIIePUMEHTa/IbHbIE paboThI €
ypOBeHb) 00/1aCTH TIOCTAHOBKU UccieioBaHusd, 1o, U3MepUTebHbIMU
9KCIePUMEHTaTbHBIX PYKOBO/ICTBOM npubopamu TIof
MCC/IeJOBaHUN U TIperio/iaBareJis; PYKOBO/ICTBOM
00paboTKH MXpe3y/haToB TIpero/laBaTeisi;

2.3 Komnerenuus I1K-7

ITK-7: criocobHOCTRIO pa3pabaThiBaTh MPOEKTHYI0 M TEXHUUYECKYIO JOKyMeHTalui, 0QopMIIsATh
3aKOHYeHHbIe TIPOEKTHO-KOHCTPYKTOPCKHE PaboThI.

[nst popMuUpoBaHUst KOMIIETeHI[UH HEOOXOAMMO OCYIIIeCTBUTD Psifl 3TAroB. DTarbl (hOPMUPOBaHUS
KOMIIeTeHL|UM, NpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M MCIOJb3yeMble CpeJCTBa OLleHWBAHUS
TIpe/ICTaB/IeHbI B Tabuiie 7.
Tabsuria 7 — OTaribl HOpMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZCTBA OLeHUBAHUS

CocraB 3HaTb Ymetb Bnagets
CopneprkaHue -- HOpMaTHBHYIO 0a3y u -- 0(hOpMISITE TIPOEKTHO- | - CTIOCOOHOCTBIO
3TaroB BU/IbI IPOEKTHO- KOHCTPYKTOPCKYHO pa3pabaThiBaTh

KOHCTPYKTODPCKOM JIOKYMEHTAL[1I0 Ha TIPOEKTHYIO U
JIOKyMeHTal[uu 3aKOHUeHHbIe paboThI KOHCTPYKTODPCKYHO
JIOKYMEHTAL[1I0

Buppl 3aHATHI

* llHTepakTUBHbBIE
MpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHbIE
naboparopHble 3aHSTHUS;
* lHTepakTUBHbIE
JIeKLUY;

¢ [IpakTHhueckue
3aHATUS;

* NHTepakTyBHbIE
MpaKTUYEeCKHUe 3aHATHS;
* llHTepakTUBHbIE
nabopaTopHbie 3aHATHS;
* llHTepakTUBHbIE
JIeKLIUY;

* [IpakTuueckue
3aHATUS;

* VIHTepakTUBHbBIE
MpaKTHUeCKHe 3aHsTHUS;
* HTepakTUBHbIE
naboparopHbie 3aHSATHUS;
 JlaboparopHbie
3aHATHS;

» CamocrTosTe/bHas
pabora;
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* JlaboparopHbie * JlabopaTtopHble

3aHATHS; 3aHATHS,

* Jlekuuu; * Jlekuuuy;

* CamocTosTenbHas * CamocTosTe/bHas

pabora; pabora;

* [loaroroBka U cfjaua * TlogroroBka u craua

5K3aMeHa / 3a4eTa; 5K3aMeHa / 3a4eTa;
Wcrionb3yemMble * Ornipoc Ha 3aHATHUSIX; * Onpoc Ha 3aHATHUSAX; * DJK3aMeH;
CpeacTBa e DK3aMeH; e 3JK3aMeH;
OL|eHHBaHUs

dopMynMpOBKa TOKa3aTe/ell ¥ KpUTepHeB OL|eHMBAaHUSI [JaHHOW KOMITETEHIIMH TpPUBEJeHa B
Tabnmie 8.
Tabsuiia 8 — ITokasaTes M U KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax

CocraB 3HaTb YmeTb Bnagetb
OtmuHo * --- HODMAaTHBHYIO 0a3zy | * - opOpPMIATH * - CIIOCOOHOCTBIO
(BBICOKMI YPOBEHB) | 1 BH/[IbI IIPOEKTHO- MIPOEKTHO- pa3pabarbiBaTh

KOHCTPYKTOPCKOM KOHCTPYKTOPCKYO TIPOEKTHYIO U
JOKyMeHTaL|u; JOKyMeHTaL1I0 Ha KOHCTPYKTODPCKYO

3dKOHYeHHbIe pa6OTbI B JAOKYMEHTALMIO. ;
COOTBeTCTBHHU C
YCTaHOBJ/IEHHBIMH B By3e

HOPMaMH;
Xoporo (6a30Bbli | * BHBI IPOEKTHO- * - ohopmIISITE * - CIIOCOOHOCTHIO
YPOBEHb) KOHCTPYKTOPCKO# TIPOEKTHO- pa3pabarbiBaTh
JIOKyMEHTaLu; KOHCTPYKTOPCKYO TIPOEKTHYIO 1
JIOKYMEHTALIMIO Ha KOHCTPYKTOPCKYO
3aKOHYEHHbIe PabOTHI; JAOKYMEHTALHIO. ;
YIOB/IETBOPUTENBH | * - pMeeT * - ymeeT 0hOpMIISITH * CrocoGHOCTHIO
0 (MoporoBbIi TpE/CTaB/IeHNEe O BUJAX | pe3y/bTarhbl CBOEH paspabarsiBarhb
YPOBEHb) TIPOEKTHOM U paboTHi ; TIPOEKTHYIO U
KOHCTPYKTOPCKO# KOHCTPYKTOPCKYO
JIOKyMEHTaLUH; JOKYMEHTALUIO 10/
PYKOBOZCTBOM
TIperofaBarers ;

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
[y peany3aliiu BhINIETIEPEUNC/IEHHBIX 3a7lau 00yUYeHHsl WCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHysl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHOIIUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B Mpoliecce OCBOEHHs
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeYIOIIeM COCTaBe.

3.1 Tembl OIPOCOB HA 3aHATUAX

— - Urto siBisieTcs (hr3MueCKOM OCHOBOM paJuOTeXHUUYECKUX MeTO[0B U3MepeHus JaJbHOCTU [0
obbekTa HabmogeHus? - Kakoli mapameTp NMpUHUMaeMOM PaJvOBOIHBI HeCeT UH(POPMAIHIO 00 ee «yrie
npuxoga»? - UTo Takoe «IlejileHTOBaHUWe», KakKue CyIeCTBYIOT MeTO/bl IejieHroBaHus? -UTo fB/seTcs
(bu3MuecKol OCHOBOW W3MepeHUs paZiiaJbHOH CKOPOCTH 00BbekTa HabmomeHus? - Kakue ¢akTopsr
OrPaHUUMBAIOT [JJA/IbHOCTb PAJUOIOKAl[MOHHOTO HaOmomeHuss? - KakoB [uama3oH [WH BOJH,
VCTIO/Ib3yeMbIX B pajuosnokatmu? Uem oH onpegensercs? - Uto Takoe fanbHOCTh AeiictBus PJIC?
-Hanuiimte OCHOBHOe ypaBHeHHe paJiMO/IOKalliy W TOSICHUTe BXOJsIIMe B Hero BelWuuHBL. - Kakue
(hbakTOpbI, He yuTeHHble B OCHOBHOM ypaBHEHUHU pa/iv0JIOKALIMK, BIUSIOT Ha AanbHOCTh JeiictBus PJIC y
NOBepXHOCTH 3eMin?- UYTo Takoe 3¢¢dekTuBHasi MoBepxHOCTb paccesiHus (JI1P) paanosokaloHHOM
uemm? - Kak moxHo u3ameputb OIIP Kakoro-mmbo 3asaHHOro obObekta? - UTo Takoe (QuyKTyauuu
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PaZMONIOKALIMOHHBIX LleJled W KAaKOBbl TPUYMHBI WX TOsiBeHus1? - KakuMm 3aKOHOM MOXKHO
anmnpoKCMMUPOBaTh TVIOTHOCTh pacripefieneHurs BepositHocTel DI1P peanbHbix Heneid? - Kak Havitu OI1P
OTpa)keHU! OT 3eMHOM ToBepxHOCTH? - KakoBbl ¢ur3nueckre NPUUYUHBI TIOIVIOIIEHUs pPaJUOBOMH B
atMocepe? - Kak ko3(pULIMeHT MOITIOLUIeHUs] 3aBUCUT OT JJIMHBI BOJHBI? - UTO Takoe [guarpamma
BuzaumocT PJIC ? - HauepTuTh TIpUMEpHBIM BHJ AWarpaMMbl BUAMMOCTH. OOBSICHUTH (DHU3UUECKYIO
MIpDUPOJy €e JIereCTKOBOM CTPYKTypbl. - HauepTuTh Ha [0OCKe CTPYKTYPHYIO CXeMy HWMITY/IbCHOTO
JaJIbHOMEpAa C MHJUKAIMel Ha 37IeKTPOHHO-Ty4eBOM TPyOKe U MOSICHUTL ero paboTy C TIOMOIIbIO 3ITHOP
HanpsokeHW. - [lepeuncIWTh MCTOYHMKK TOTPEIIHOCTeN M3MepeHHs [JadbHOCTH. - YTO Takoe
KO3(DPULIMEHT yXy/IIeHUs] TMOTeHLUaJbHOM TOYHOCTHU? - KakoBbl MyTH yMeHbIlIeHHs TOTPelHOCTH
V3MepeHNs [JaJIbHOCTH 3a CYeT HeCOBepILLIeHCTBa UHMKaTopa?

3.2 DK3aMeHaLOHHbIe BOIIPOCHI

— 1. [lanbHOCTH [eWCTBUS JMHUM CBS3UW B CBOOOZHOM TMpocTpaHcTBe. 2. VImmynbcHbie
JanbHoMmepbl ¢ uHavKauvel Ha JJIT. 3. PaguorexHuueckue MeTozbl OIpefiesieHHsi MeCTONONOXKeHHsL. 4.
HanbHOCTh peiictBus aktuBHOM PJIC B cBoOGosHOM mpocTpaHcTBe. 5. OCHOBHBIE TaKTHUeCKHe U
TexHuueckre miapametpel PJIC. 6. OnrTumasbHble OOHapy)KUTeNW OAMHOYHBIX PaJUOUMITY/IbCOB. 7.
[Tousitne 06 OIIP paguonokanyoHHbIX wLeneid. Krnaccudukaius meneit. 8. Mertoauka pacuera JIIP
o0beMHO-pacnpeie/ieHHbIX 1ieieid. 9 [ToHsITHe 0 CKAaTMKM UMITY/IbCOB B pajivoioKauyu. OnThMasibHast
obpabotka ®PKM curnanos. 10 Biusiaue 3emmu Ha gansHocTh AerictBust PJIC. 11 BausHue atmocdepsr
Ha janbHoCTh ferictBusi PJIC. 12. da3oBble JanbHOMEPHI: MPUHLUI JEeWCTBUS U OCHOBHBIE DACUeTHbIE
cootHomeHus1. 13. Biusiaue s¢dekra Jonmnepa Ha pabory UM panbHoMepa. 14. Xapakrepuctuku OI1P
peanbHBIX paZMoOOKalMOHHBIX Lenei. 15. Vcronb3oBanue B PJI curHanoB cnoxkHo ¢opmbl. 16.
WMIybCHBIN MeTof, M3MepeHusi AanbHOCTH: 0000IeHHasi CTPYKTYpHasi Cxema /jaJibHOMepa; OCHOBHbI®
pacueTHble COOTHOLIeHMs. 17. 3afauM paguoHaBUranuu U knaccudukaums PH cucrem. 18. IpuHumn
JeNCTBUSI 4aCTOTHOIO JaJbHOMEpa; OCHOBHBbIE pacyeTHble cooTHowleHus. 19. DIIP moBepXHOCTHO-
pacripefiesienHbix 1Lienieil. 20. PJIC kpyroBoro 0630pa; CTPYKTypHasi CXemMa W OCHOBHbIe pacueTHbIe
COOTHOILIEHUsI TIPU KPyroBoM 003o0pe. 21. MynbTuIIMKaTuBHbIE (J0rapudMuuecKie) MOHOUMITY/IbCHbIE
nesieHratopbl. 22. IlpvHLMIBI MOCTPOeHHs U KacCU(UKALMsg MOHOUMIY/IbCHBIX I1e/1eHraTopos.33.
OO6o0mieHHasi CTPyKTypHas CXeMa CITyTHUKOBBIX pa/IMOHABUTallMOHHBIX cHcTeM. 23. MeTogsl
aMIUTUTY[HOTrO TnesieHroBanusi. 24. LludpoBble uUMMynbCHble JanbHOMepbl 25. Pusnueckre OCHOBBI
PaZMOTeXHUUECKUX MeTOZOB OOHapy)KeHHsi OOBEKTOB, OIpeZesieHHe WX KOOPAWHAT M CKOPOCTU. 26.
ConpoBokeHue Liefiel B UMITY/IbCHBIX JaJbHOMepax.

3.3 TembI 1a00pPaTOPHBIX PadoOT
— OOHapyxeHne T1iesieli U u3MeHeHWe koopauHaT PJIC B pexume o0630pa VccnenoBaHue
CaMOJ/IETHOTO paJjMOBbICOTOMEpa
— MHccneposanue asromarrueckoro YKB mnenenra-topa APII-6/1 CaMosieTHble aBTOMaTthueckue
PaIMOKOMIIACHI

4 MeToauyeckHe MaTrepHuasbl
Ins obecrieuenust mpoiiecca oOyueHUs W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHWe MaTepuasibl, ONpeesIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (WM) ONbITa [eATeSbHOCTH, XapaKTepu3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas UuTeparypa
1. PaguorexHuueckue CUCTeMbI: YueOHoe ocobue / [lenncos B. I1., Oyako b. IT. - 2012. 334 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/1664, cBo6oAHbII.

4.2. lonoHUTe/IbHAA IMTepaTypa
1. 1. Oenucos B.I1., dyako B.I1. PagrorexHnueckue cucreMbl. YuebHoe Tiocobue [yist By-30B. —
Tomck: M3a-Bo TYCYP, 2006 1., 252 c. (Hamuuue B 6ubmoreke TYCYP - 52 3k3.)
2. . Teopetnueckue ocHOBbI paguonokanuu. [log pen. B.E.lynesuua. M.: Cos. paguo, 1978 608
ctp (Hamuue B 6uboreke TYCYP - 50 3k3.)
3. . PapuorexHuyeckue CUCTeMbl. YueOHUK n1s By30B. Ilox pexn. FO.M.Ka3zapuHoBa. M.: Cos.
pazauo, 1968 r., 496 ctp (Hamuuue B 6ubmioreke TYCYP - 65 3k3.)

CornacoeaHa Ha noprane Ne 11509 20



CornacoeaHa Ha noptane N2 11509

4. . Bacun B.B., CrenanoB b.M. CnipaBouHUK- 3ajauHUK I10 paguoniokanuu. M.: Cos.. pa-auo,
1977, 315 ctp. (Hammuure B 6ubmioteke TYCYP - 28 3k3.)

4.3. Obsa3aTebHBbIE YUe0OHO-MeTOqHYEeCKHe MoCo0us

1. PaguorexHWUecKWe CUCTeMBI: MeToguyeckoe MOCoOMe IO TIPOBEJEHHUI0 TMPaKTHUeCKUX
3aHsatTuii / [enuwcoB B. II. - 2013. 33 c. [OnekTpoHHbld pecypc] - Pexum goctymna:
https://edu.tusur.ru/publications/2852, cBoOOAHBIA.

2. PaguosiokalMOHHBIE  CHUCTEMBI:  YueOHO-MeTOAWYecKoe TI0coOMe TI0  OpraHW3aLuH
CaMOCTOsATe/IbHOM paboTel cTygeHToB / Jerucos B. II. - 2012. 21 c. [SnekTponHbId pecypc] - Pexxum
poctyma: https://edu.tusur.ru/publications/1590, cBo6oAHbI#.

3. Pagunorexnuueckve cuctembl. JlabopaTopHbIM TpakTUKyM: MeToAnueckre yKasaHUs 10
BBIMOJIHEHHIO JTabopaTopHbIX pabor / [lenucos B. I1., Iyako b. I1. - 2012. 167 c. [OnekTpoHHbIH pecypc]
- Pexxum pocryma: https://edu.tusur.ru/publications/1196, cBoG0AHBIH.

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
OnepaumonHasi cuctema WINDOWS XP u ee nipunokenre MICROSJFT OFFICE
Mathcad
Matlab
ba3bl aHHBIX, THPOPMAIIMOHHO CIIPaBOYHbIE CUCTEMBI OOIIEro T0/Ib30BaHUs

bl e

21



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

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

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

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература 
	12.2. Дополнительная литература 
	12.3 Учебно-методические пособия 
	12.3.1. Обязательные учебно-методические пособия 
	12.3.2 Учебно-методические пособия для лиц с ограниченными возможностями здоровья 
	12.4. Базы данных, информационно-справочные, поисковые системы и требуемое программное обеспечение 

	13. Материально-техническое обеспечение дисциплины 
	13.1. Общие требования к материально-техническому обеспечению дисциплины 
	13.1.1. Материально-техническое обеспечение для лекционных занятий 
	13.1.2. Материально-техническое обеспечение для практических занятий 
	13.1.3. Материально-техническое обеспечение для лабораторных работ 
	13.1.4. Материально-техническое обеспечение для самостоятельной работы 
	13.2. Материально-техническое обеспечение дисциплины для лиц с ограниченными возможностями здоровья 
	14. Фонд оценочных средств 
	14.1. Основные требования к фонду оценочных средств и методические рекомендации 
	14.2 Требования к фонду оценочных средств для лиц с ограниченными возможностями здоровья 
	Таблица 14 – Дополнительные средства оценивания для студентов с инвалидностью 
	14.3 Методические рекомендации по оценочным средствам для лиц с ограниченными возможностями здоровья 
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-1
	2.2 Компетенция ПК-2
	2.3 Компетенция ПК-7

	3 Типовые контрольные задания
	3.1 Темы опросов на занятиях
	3.2 Экзаменационные вопросы
	3.3 Темы лабораторных работ

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Обязательные учебно-методические пособия 
	4.4. Базы данных, информационно справочные и поисковые системы 


