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
IIpeaaunIoMHBINH KypC

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

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 4

CemecTp: 8

YueOHbIi 1i71aH Habopa 2015 roga

PacripezsienieHre pabodero BpeMeHH

Ne Bugpl yueOHOM fieTeTbHOCTH 8 cemecTp Bcero EvHunb
1 Jlekuu 20 20 4acoB
2 [IpakTrueckue 3aHATHSA 20 20 4yacoB
3 | JlaboparopHbie pabOThbI 8 8 YyacoB
4 Bcero ayauTOpHBIX 3aHITUM 48 48 yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 8 8 4yacoB
6 CamocrosiTesibHasi paboTa 96 96 4acoB
7 Bcero (6e3 3k3ameHa) 144 144 YyacoB
8 | OO61mas Tpy0eMKOCTh 144 144 JacoB
4.0 4.0 3.E

3auet: 8 cemecTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 1/2017 ot « 19 » 1 2017 1

JINCT COTJIACOBAHUM

Pabouasi miporpamMMa cocCTaB/ieHa C ydeToM TpeOoBaHUl efepaabHOr0 ToCyAapCTBEHHOTO
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.03 KOHCTpyUWpOBaHWe Y TeXHOJOTHSI 3/IeKTPOHHBIX CPeZCTB, YTBepKAeHHOoro 12

Hos10pst 2015 roza, pacCMOTpeHa ¥ yTBep>KJeHa Ha 3ace/jaHnu Kadeapsl «___ »

20__ropa,

TPOTOKOJ Ne

Pa3paboTumku:
nipodeccop kad. KUITP E. B. Macanos

3aBeayromumii obecreunBarolei Kad.
KUTIP B. M. Kapaban

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

HekaH PK® . B. O3epkuH
3aBenyroluii BeIMycKaroiieit kag.

KUTIP B. M. Kapaban
OKCIePThI:

CTapIuMii npenoziaBateb Kadeapa
KUIIP H. H. Kpusun
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
M3ydyeHHue TOpsiKa W OpraHU3aluy JUIJIOMUPOBAHMS, TEMaTUKU JMIIJIOMHOTO TPOEKTUPOBAHUS,
o0muyx TpeOOBaHWM K pasesiaM TOSCHUTE/NbHOM 3alyCKWA, a Takke — 0COOEHHOCTel BBITIOTHEHUs
BBIMYCKHBIX KBa/mMuIpoBaHHbIX pabot (BKP) pasnuunoro npodusis

1.2. 3agauy JUCIMIIIAHBI
—  OCBOWUTb METOJVKHU MPOBe/IeHHs] MPUKJIaZJHOTO CUCTEMHOIO aHain3a, COCTaB/IeHHsI BApUAHTOB
TeXHUUECKOTO 3a/laHusl, MpoBe/jeHus1 WH(OPMAI[MOHHOTO TIOUCKA U aHa/iv3a npuMeHuTesibHO K BKP mo
HaripaB/IeHUsIM TIpodecCcroHaTbHOU [leATe/TbHOCTH

2. Mecro pucuuninssl B crpykrype OITIOII
HOuctunuHa «[pegauriomnsiii Kype» (B1.B.0O/].14) otHocuTcs K 670Ky 1 (BapuaTHBHast 4acTh).
[MpefuiecTByOUMY  AUCLITIMHAMY,  (OPMUDYIOIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
C/ieytole AVCLUIIMHBL 3all[iTa BIMYCKHOW KBa/JU(UKAL[MOHHOW paboThl, BK/IOUAs MOATOTOBKY K
mporiefype 3allUThl U TIPOLeAypy 3amuThl, HayuHo-uccienoBaresibckasi pabora, OCHOBBI
KOHCTPYHMPOBaHHsI 3/1eKTPOHHBIX CpeAcTB, IloAroroBka K cjade W cfjaua roCyAapCTBEHHOrO 3K3aMeHa,
CucTeMHBIM aHaMW3 U MeTO/bl HAyYHO-TEXHMUECKOT0 TBOPUEeCTBa.

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

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

— OIIK-2 crioco6HOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYIO CYIITHOCTh Mp0o0JieM, BO3HUKAFOIINX
B XOZle MpodeCcCUOHANbHOW [esiTeNIbHOCTH, TPYB/EKaTh [/l UX pelleHHs COOTBETCTBYHOIIMN (PU3MKO-
MaTeMaTHU4eCKHH arrapar;

B pesynbraTe nsyuyeHUs JUCLMIVIMHBI CTYAEHT JO/DKEeH:

—  3HAaTh LIeJIM U 3a/laui IPOEKTUPOBaHUsI 00BEKTOB MPOodeCCHOHANbHOM /1esiTeNTbHOCTH;

— yMeThb COCTaB/ISITh TeXHUUYeCKHe TpebOBaHUs, 3a/laHHsI 1 HOPMaTUBHYIO JOKYMEHTALMIO /IS
00BbeKTOB NpodeCcCOHabHOMN JesTeIbHOCTH;

—  BJIafeTh NPUEMaMH TIPUKJIaZIHOTO CUCTEMHOTO aHa/IM3a AJisi pa3paboTKU BapHaHTOB pelleHust
nipobieM nipoekTrpoBaeusi POC, aHanmM3a 3TUX BApUAHTOB U HAXOXK/|€HUSI KOMITPOMUCCHBIX pellieHUi;

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLMIUIMHBI cocTaBisieT 4.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabmura 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 48 48
Jlekuym 20 20
[TpakTryeckue 3aHATHS 20 20
JlabopartopHbie paboThI 8 8
W3 HUX B UHTepaKTUBHOU hopme 8 8
CamocTosiTenibHast paboTa (Bcero) 96 96
OdopmiieHre 0TYETOB 10 J1TabOpaTOpHBIM paboTam 12 12
[TpopaboTKa JIEKIJMOHHOTO MaTeprasa 26 26
[MToAroToBKa K MpakTHUeCKUM 3aHSITUSIM, CeMUHapaM 58 58
Bcero (6e3 3k3ameHa) 144 144
OO1mast TPyJ0eMKOCTh U 144 144
3aueTHble EIUHULIBI 4.0 4.0
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5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JUCIUIIMHBI U BHABI 3aHATHN
Pazgenbl AUCLUTIIMHBI U BU/IBI 3aHATHUM TPUBe/IeHbI B Tabuiie 5.1.
Tabsura 5.1 — Pa3zaenbl AUCHUIUTAHBI M BUZBI 3aHITUN

. } =
o =¥ ~ )
R g & 8 g 3 =
E w = = g GEJ = g
Ha3BaHus pas/ie/ioB AUCLUIIAHbI GE: ?j i = 2 3 § &
= £ | £ 8 gz &E
: 5 | § B8] g¢%
I} O =
o IC::U %
= O
8 cemecTp
1 Beenenue 4 2 0 9 15 | OIIK-2
2 Opranusanus JUIJIOMHOTO 4 6 4 28 42  |OIIK-2
MPOEKTHUPOBAHUS
3 O01ue TpeboBaHUsS 0 19 25 | OIIK-2
4 3amumrTa JUIIOMHBIX IPOEKTOB 4 21 33 | OIIK-2
5 Oco6eHHOCTU JUTVIOMHBIX IIPOEKTOB 4 6 0 19 29 | OIIK-2
Wroro 3a cemecTp 20 20 8 96 144
Utoro 20 20 8 96 144

5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBeieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)

g ¢
E a5
g Sz
CopeprkaHye pasfenoB JUCLUIUIVHEI 110 =] > O
HasBaHus pasgernos ACP pasa AHCH s = o =
JIEKLIMSIM Q S Y
= 2, S
=S a.
a o 2
= ©
8 cemecTp
1 Beegenue Kpatkas xapakTepucTHKa Liesiel 1 3aa4 4 OIIK-2
JUIUIOMHOIO TIPOeKTUPOBaHUs I10
CrelMaJTbHOCTH. AHAIN3 TeMaTUKU
JUIUIOMHOIO TIPOeKTUPOBaHUs U
KBa/MM(UKALMOHHBIX TPeOOBAHUH K C .
Nroro
2 OpraHu3sanys AUIVIOMHOIO Krnaccudukanys v xapakTepyucTrka 4 OIIK-2
MIPOEKTUPOBAHUS pabor o cbopy 1 ohopmIeHHIO
MaTepuara B ITepUOZ, TPOXOXKeHUS
NpeJ,AUIVIOMHOM NPaKTUKU. 3a/jlaHue Ha
JUIUIOMHOE TIpO eKTUPOBaHUe, Mopsi0K
ero COCTaB/IeHHs], COIVIaCOBaHUS U
yTBepxaeHus. CocTaB JUIIOMHOTO
nipoekTa (pabotsl). Obmye TpeboBaHMS K
o opM/IeHUIO
Nroro 4
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3 O61ue TpeboBaHUS XapakTeprCTHKa 00X TpeOOBaHMM K 4 OITK-2
9KOHOMMUECKOW YaCTH JJUTJIOMHBIX
1poeKToB (paboT) XapakTepucTHKa
06mux TpeboBaHUH K paszieny
«ObecrieueHue 6e30MacHOCTH
YKU3HE/IesTe/TbHOCTH UeioBeKa» OO01iue
TpeGOBaHUs K IPUMEHEHUIO CPe/ICTB
BBIUHC/TUTE/TLHON TEXHUKH TTPU
JUTJIOMHOM TIpoeKThpoBaHuM Ob1iue
TpeOOBaHUS K BBITIOJTHEHUIO PaCUueToOB B
JTUTUTOMHBIX IMPOeKTax (paborax)
XapakTepuCTUKa OCHOBHBIX 3TaroB
9KCITePTHU3bI JUTVIOMHBIX POEKTOB

(pabor).
Ntoro 4
4 3ammTa JUIIJIOMHBIX IPOEKTOB IToaroroeka u ripefcraB/ieHue 4 OIIK-2

JMIJIOMHBIX TTPOEKTOB K 3alluTe.
[Mopsimok ¥ npoLe/iypa 3aliyThbl
JWIJIOMHBIX TTPOEKTOB (paboT). AHamu3 u
XapaKTepUCTHKa TIPUMEPHOT0 TlepeyHsi
TeM JUTUIOMHOTO TTPOeKTUPOBAHHUS U
coziep>kaHue paboT [/l IPOEKTOB
MIPOEKTHOr0 Mpodus.

Utoro
5 OcoOeHHOCTH AUTITIOMHBIX Oco6eHHOCTH IUTITIOMHBIX 4 OIIK-2
TIPOEKTOB MPOEKTOBIIPOEKTHOTO MPOQUIISL.

XapaKTepuCTHKa 3a/jau pelliaeMbIX B
TIPOEKTaXIMPOEKTHOTO MPOGUIIS
Ocob6eHHOCTH TUTIIOMHBIX TIPOEKTOB
TIPOEKTHOTO Mpodust. XapakTeprucTHKa
3a/jay pelliaeMbIX B TIPOEKTax
HCCJIeIoBaTeIbCKOTo TIpoduisi. 3ajjaHue,
COCTaB TIOSICHUTE/TbHOM 3aMyCKy U
rpaduueckoil JOKyMeHTalUU K MPOEKTY
MCCJIe/l0BaTeIbCKOTO TIPOQUIIS.
XapakTreprucTruKa NpuMepHOro
coziepyKaHusl U TiepeyHst paboT Ha
KOHKDETHOM TpuMepe. XapaKTeprucThKa
0Cc0OeHHOCTeH JUMIOMHBIX paboT

HToro 4

Wroro 3a cemecTp 20

5.3. Pa3genbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBS3M C 00ecneurnBarIyMH (MPeAbIAYIMMHA)
4 o0ecieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLATIIMHBI U MEXXAUCIUTUIMHAPHBIE CBSI3U C 00eCreunuBaromMu (TpeabIIyIUMU) 1
obecrieuriBaeMbIMHU (TIOC/IEAYIOLMMU) JUCIIUTUTMHAMH TIpeJCTaB/IeHbl B Tabmuie 5.3.
Tabsura 5.3 - Paszesnibl AUCIUTTUHBI M MEXK/IUCIIUITAHADHBIE CBSI3U

Ne pa3zenioB JaHHOW JUCLIUMTIIMHBI, /151 KOTOPBIX
Heob6xouMOo H3ydeHre 06eCreurBaroIuX U
obecrieurBaeMbIX JUCIUTTIMH

1 2 3 4 5

HavmMeHoBaHMe qyCLUTIIMH
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[TpefiecTBytoLMe AACLUTIIUHBI

1 3aiuTa BBIMYCKHOW KBaTM(PUKALIMOHHOM

paboThl, BK/TFOUAst TIOATOTOBKY K TIPOLieype + +
3alUThI ¥ IPOLIeyPY 3allUThI

2 HayuHo-ucceioBaTeibCcKasi paboTa + +

3 OCHOBBI KOHCTPYUPOBaHUS 3IEKTPOHHBIX N
CpezCTB

4 TloAroTOBKA K C/laue U cJaua +
roCyapCTBEHHOIO 3K3aMeHa

5 CHUCTeMHBIN aHaMu3 U MeTo/[bl HayYHO- + +

TeXHUUeCKOro TBOpuecCTBa

5.4. CoOoTBeTCTBHE KOMIIETeHIIHii, (JOpMHUPYeMBbIX NMPU U3YyUeHHH JUCLUIUIMHBI, H BU/I0B 3aHATHI
CoOTBeTCTBHE KOMITETEHLUH, (OPMUDYEMBIX TIPU W3yueHUM [JUCLIMIUIMHBI, U BUOB 3aHSATHH
npe/icTaB/eHo B Tabsurie 5.4

Tabmua 5.4 — CooTBeTcTBHE KOMIIETeHLMH W BUJIOB 3aHSATHM, (QOPMHUDYeMbIX TpU HW3yueHUU
JMUCLUTIIAHEI
Bubl 3aHaTHM
= — e
= = )
=~ = o O
& S 5
= T S a,
= R a w
o = « o
g =t S = A dOpMBI KOHTPOJIS
5 g S 5 5
QL o )]
=) = = = =
N2 = 3 o)
E a, =4
% o 3
< O S}
= = 2
O
OIIK-2 + + + + Otuer o
VHVBUYaJIbHOMY
3agaHuto, OTueT 1o
naboparopHoii pabote,
Ornpoc Ha 3aHATUSIX

6. IHTepaKkTHBHbIE MeTO/AbI ¥ (OPMbI OpPraHU3aI[UH 00yUeHH
TexHOIOTMH WHTePaKTMBHOrO 00OyueHWs MpH pasHbIX (JOpMax 3aHATHH B yacax IPHBEEHbI B
tabmuie 6.1
Tabmia 6.1 — TeXHOIOrMKM HHTePAKTMBHOIO 00yUeHHs IPH PasHbIX (opMax 3aHATHIA B yacax

WHTepakTHBHLIE MpaKTUUecKrue | UTHTepakTUBH
MeTombl Bcero
3aHATUS ble JIeKLIUU
8 cemecTtp

IIpeseHTaLyiv C UCTIONIb30BaHUEM 4 4 8
C/1ai10B ¢ 00CyKeHreM

WToro 3a cemecTp: 4 4 8
Ntoro 4 4 8

7. JIabopaTopHbie padoThI
HaumeHoBaHue 1abopaTopHBIX paboT nprBezieHO B Tabnwmie 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
3 = =
Z > 3
Ha3Banus pa3enoB HaumeHoBaHuMe 1abopaTopHBIX paboT z - 2 &
] S E
S 8 =
2 ' O
= S
8 cemecTtp
2 Opranuszanusi JUIJIOMHOTO Amnanus creneHu cootBeTcTBUsI BKP 4 OIlK-2
MPOEKTHUPOBAHUS TMPOLLIBIX JIET TEXHUYECOMY 3a/laHHIO.
Htoro
4 3aimmTa JUIJIOMHBIX IPOEKTOB CocraB/ieHre TEXHUUECKOTO 3a/laHus 110 OIlIK-2
TEKCTY TIOSICHUTEeIbHOM 3aluCKy
TMPOLLTBIX JIET.
Ntoro
WToro 3a cemecTp
8. ITpakTUueckue 3aHATHS (CeMUHAPHI)
HanMeHoBaHMe MpaKTUUeCKUX 3aHSATHM (CeMUHApOB) MpuBeeHo B Tabsuie 8.1.
Tabmuja 8. 1 — HanmeHoBaHMe MPaKTHYeCKUX 3aHATHN (CeMUHApPOB)
3 <]
£ Z =
g S 3
HanmMeHoBaHUe MpaKTUUe CKUX 3aHSTHUN = > O
Ha3sBanwus paszenos z v e &
(cemnHapoB) 3 S B
S 8 =
2 o' O
= S
8 cemecTtp
1 Bepnenue Knaccudukaiys v xapakTepucThka 2 OIIK-2
pabor o cbopy 1 ohopmIeHHIO
MaTepuara B IepuoJ, MPOXOXKAEHUS
NpeAan-TIJIOMHOM TTPAaKTHKH.
Ntoro 2
2 Opranuszanus JUIJIOMHOTO 3aziaHve Ha JUIIOMHOe 2 OIIK-2
MPOEKTUPOBAHUS MPOEKTHPOBaHUeE, TIOPSIIOK ero
COCTaB/IeHUs1, COTVIACOBAaHUS U
yTBepKAeHuUs
CocTaB AUIJIOMHOTO MpoeKTa (paboThl). 2
O61mue Tpe6oBaHMs K 0()OPMJIEHHIO
XapakTrepucTHKa 001X TpeboBaHU K 2
5KOHOMHYECKOM YaCTH JUTIJIOMHBIX
1poeKToB (paboT) XapaKTepucTHKa
o0mux TpeboBaHUH K paszieny
«ObecrieueHue 6e30MacHOCTH
JKUA3HEIeTe/IbHOCTU
yesioBeKa» XapaKTepUCTUKA OCHOBHBIX
3TarnoB 5KCHePTU3bl JUTIJIOMHBIX
MPOeKTOB (paborT).
Utoro 6
IToaroToBka u ripe/cTaB/ieHue 2 OIIK-2

3 O61ue TpeboBaHUS
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JUTJIOMHBIX TTPOEKTOB K 3aluTe. AHaIM3
Y XapaKTepuCTHUKa TTPUMEPHOT0 TiepeyuHst
TeM JTUTJIOMHOTO TIPOeKTUPOBaHUS U
coziepykaHue paboT [ijist IPOEKTOB
9KCIITyaTallMOHHOTO TIPOQUIIS.

HToro 2

4 3ammrTa JUIJIOMHBIX IPOEKTOB AHanm3 U XapakTeprCTUKa IPUMEPHOT0o 2 OIIK-2
riepeyHsi TeM JUIIJIOMHOIO
MIPOEKTUPOBAHUS U CoZiepKaHue paboT
JI/1s1 IPOEKTOB 3KCIUTyaTallMOHHOIO

npoduis.
ITopsazok 1 npoLenypa 3alyUThl 2
JUIIOMHBIX TTPOEKTOB (pabor).
Nroro 4
5 OcobeHHOCTH TUTITIOMHBIX Oco0eHHOCTH TUTIIOMHBIX TIPOEKTOB 2 OIIK-2
TIPOEKTOB NIPOEKTHOI0 NMpogus. XapakTepucTHKa

3a/]au pelaeMbIX B TIPOEKTaxX
9KCIUTyaTalldOHHOTO MPOGUIS
XapakTepucTHKa MPUMEPHOTO
cofiepyKaHus U TepeyHsi paboT Ha
KOHKDETHOM TpuMepe XapaKTepUCTHKa
ocobeHHOCTel AUTIJIOMHBIX PaboT.

Oco6eHHOCTU AUTVIOMHBIX TTPOEKTOB 2
WCC/Ie[10BaTeIbCKOTO MPOQUIIS.
XapaKTeprCTHKa 3a/lau pelllaeMbIX B
MPOEeKTax UCC/ef0BaTe/IbCKOT0 MPOduUIIs.
3aiaHye, COCTaB TOSICHUTETbHOM
3arucKy U rpaduyeckoli JOKyMeHTaluu K
MPOEKTY UCC/IefioBaTeTbCKOro Mpodu/is

[IpvMepHOe cofep>KaHus U IepeyeHb 2
paboT Ha KOHKPETHOM TIpHUMepe.
OcobeHHOCTel AUTIIOMHBIX paboT

HToro 6

Wroro 3a cemecTp 20

9. CamocrosiTesibHast padora
Bubl caMoCTosITe/TbHOM PaboThI, TPYOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbl B
tabmure 9.1.
Tabsmija 9.1 - Buzibl caMOCTOSITe/IbHOY paboThl, TPYJ0EMKOCTh U (pOPMHUPYEMbIe KOMIIETEHLIUU

) L =
= b
s | 5%
Buapl camocTosiTeIbHOM = > o
HasBanus pa3zennos s = ®OopMbI KOHTPOJIS
paboTsbI g =
S 2 S
= o
=Y ° 2
= S}
8 cemecTtp
BeJleH! FOTOBKa K - TPOC Ha 3aHATUSIX
1 Beepnenue [ToaroroBka 7 |OIIK-2 Ornpoc Ha 3
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
[TpopaboTKa JIeKIIMOHHOTO 2

CornacoeaHa Ha noprane Ne 14789 8




Marepuasa

Htoro

2 Opranusanus
JIATIJIOMHOTO
IIPOEKTUPOBaHUS

ITogroroBka K
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4ye CKUM 3aHATUSM,
ceMHUHapam

ITogrororka K
MpPaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmreHre O0TUETOB T10
nabopaTtopHbIM paboTam

Htoro

28

OIIK-2

Ornpoc Ha 3aHATUSIX,
Otuer 1o
VH/IMBU/yaIbHOMY
3aganuto, OTyeT 1o
nabopatopHoii pabore

3 O61ue TpeboBaHUS

IToaroroBka K
MpaKTUYe CKUM 3aHATUSIM,
CceMUHapam

10

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

HNroro

19

OIIK-2

Onpoc Ha 3aHATHSIX,
Otuer 1o
VHJVBU/1yaJIbHOMY
3a/1aHUI0

4 3amura JUTJIOMHbBIX
MPOEKTOB

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSIM,
CceMHHapam

[TpopaboTKa JIeKLIMOHHOTO
marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

HNroro

OIIK-2

Ornpoc Ha 3aHATUSX,
Otuer 1o
VH/IMBU/lyaIbHOMY
3agaHuto, OTyeT 1o
nabopatopHoii pabore

5 OcobeHHOCTH
JTUIJIOMHBIX TIPOEKTOB

ITogrororka K
MpaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
TpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

19

OIIK-2

Ornpoc Ha 3aHATUSIX,
Otuer 1o
VH/JVBU/lyaJIbHOMY
3a/laHUI0
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Nroro 3a cemecTp

96

Htoro

96

10. KypcoBasi padora (nmpoeKT)

He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /I/Is1 OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/ibHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA
Tabmuiia 11.1 — banbHbIe OLIEHKU [Tl 37IEMEHTOB KOHTPOJIS

. . MakcumMasbHbIN
. MakcuManbHbIN MakcuMmanbHbIN
DreMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©Gan 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL] cemecTpa
8 cemecTp
Onpoc Ha 3aHATUSIX 4 4 4 12
Ortuet 10 20 20 24 64
WH/VBUlyaTbHOMY
3a/laHUI0
Otuer 110 1TabOpaTOPHOM 8 8 8 24
pabore
Wtoro Makcumym 3a 32 32 36 100
Tepuoz,
Hapacraroym utorom 32 64 100 100
11.2. ITepecueT 6a/1/10B B OLIeHKH 3a KOHTPOJ/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabsuria 11. 2 — TlepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJbHOM cymMMbI OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% oT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Mpe/cTaB/eH B Tabmuie

11.3.

Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,
Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (OTIMYHO) (3aUTeHO) 90 - 100 A (oT/1M4HO)
85-89 B (oueHs xopo110)

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

3 (YA0oB/IeTBOPUTEJBHO) (3aUTEHO) 60- 64 E (H0CPEACTBeHHO)
2 (HeyZnoB/IeETBOPUTEJILHO) (He Hike 60 6anoB F (HeynoBieTBOpUTENILHO)

CornacosaHa Ha noprtane N2 14789

10



3aUuTeHO)

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

12.1. OcHoBHas 1uTeparypa
1. CucreMHasi TEXHOJIOTHSI UH)XEHEPHOTO TpoeKTHpoBaHusi POC B AWIIIOMUpPOBaHUU: YueOHOe
nocobue / O3epkun [. B., Anekcee B. I1. - 2012. 103 c. [SnekrpoHHbId pecypc] - Pexxum fgoctyma:
https://edu.tusur.ru/publications/2358, nara obpamenus: 02.03.2017.

12.2. lono/siHuTe/IbHAA IUTepaTypa
1. CucreMHBI aHa/MM3 ¥ MeTOAbl HAYYHO-TEXHUUECKOTO TBOpYecTBa: YueOHoe mocobue /
Osepkun /1. B., Anekcee B. II. - 2015. 326 c. [DnekTpoHHbIM pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/1284, mara obpaijenusi: 02.03.2017.

12.3 YueOHo-MeTOANUYECKHE IT0CO0HA

12.3.1. O6sa3are/ibHbIE Y4eOHO-MeTOAMYECKHe MOCo0us
1. Creukypc BbimycKawiledi kKadeapel: MeToauueckue yKasaHusl [Jid  TIPOBeZeHUs
TIpaKTHUeCKUX M jabopaTopHbix 3aHsaTui / Macanos E. B. - 2012. 4 c. [DnekTpoHHbIi pecypc] - Pexxum
noctyta: https://edu.tusur.ru/publications/1249, nara obpartenus: 02.03.2017.
2. Cneukypc Bblnyckawomleid kKadenpel: MeToauueckde yKa3aHMsi I10  BBITIOJTHEHUIO
camocTosiTesibHOM pabotel / MacanoB E. B. - 2012. 6 c. [DnekTpoHHbIM pecypc] - Pexxum poctyta:
https://edu.tusur.ru/publications/1608, mara obpamenus: 02.03.2017.

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

YueOHO-MeTOANUECKHEe MaTepHaslbl [jIsi CAMOCTOSITe/TbHOM U ayJUTOPHOM paboThl 00yUaroIMXCs
Y3 YKC/jia WHBAIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710pPOBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOM (popme.

JIist id1y ¢ HapyLIeHUsIMHM OTIOPHO-JBUraTe/IbHOI0 anmapara:

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

- B IeyaTHOM (popme.

12.4. Pecypcsol cetu IHTepHeT

12.4. Ba3bl JaHHBIX, HH(OPMALIMOHHO-CIIPAaBOYHbIe, TOMCKOBbIE CHCTEMBI U TPedyeMoe
NMporpaMMHoe obecrieueHue
1. o6pa3oparenbHbiii moptran TYCYP edu.tusur.ru

13. MaTepua/ibHO-TeXHHYECKOe o0ecreyeHHue AUCIUILTHHbBI
13.1. O61Me TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCIIeueHH 0 JUCIUILTHHBI

13.1.1. MaTepuabHO-TEXHUUECKOe 00ecrieyeHUe /ISl IEKIMOHHBIX 3aHATHH
[ ipoBe/ieHUsT 3aHATHIN JIEKLIMOHHOTO THIA, TPYIINOBBIX W WHAWBUAYa/IbHBIX KOHCY/IBTAL[UMH,
TEKYII[er0 KOHTPOJISI U TIPOMEXXYTOUHON aTTeCTallud MCTOb3yeTcss yueOHast ayfuTopusi, C KOJIMYeCTBOM
TI0Ca/IOUHBIX MeCT He MeHee 18-22, obopyzoBaHHas JOCKOM 1 CTaHAApPTHOHN yueOHOI Mebenbio. MiMeroTcst
Har/IsiZiHbIe TTOCOOUS B BU/e TTPe3eHTalluH 10 JIEKIJMOHHBIM Pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TEXHHYeCKoe o0ecreueHue /il NPaKTHYeCKUX 3aHATHI
st mpoBefieHUs] TIPAaKTUYeCKUX (CeMMHApCKWX) 3aHSITUN WCIOJb3yeTcs yueOHasi ayiuTopus,
pacrioniokeHHas 1o ajpecy 634034, Tomckast obsacThb, . ToMck, JleHuHa mpoctiekT, A. 40, 4 3Tax, ay[,.
403. CocraB obopyzoBanus: YuebHast Mebenb; JJocka MarHUTHO-MapKepHasi -1mT.; KommyTtatop D-Link
Switch 24 port - 1mT.; Komnbtorepsl kiacca He Hwke [I9BM INTEL Celeron D336 2.8I'T'w. -14 .
Wcronb3yeTcsi JIMIIEH3MOHHOe TIporpaMMHOe obecrieyeHre, TakeTbl Bepcvedd He Hibke: Microsoft
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Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHusi [yl XpaHeHHST U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yue6HOro 060pya0BaHMUS.

13.1.3. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT

Onsi  mpoBefeHrsi  /1abOpaTOpPHBIX — 3aHATHM — MCIIOMb3yeTcss — y4yeOHO-MCCIe/[oBaTebCKast
BBIUKMC/IUTE/TbHAs TabopaTopusi, pacroyiokeHHast 1o aapecy 634034, Tomckasi o6macts, T. ToMck, JleHrHa
npocriekT, 1. 40, 4 stax, ayg. YYY. CocraB obopynoBanusi: YuebHasi MeOesb; DKpaH C 371eKTPOIPHUBOZIOM
DRAPER BARONET — 1 mit.; Mynstumeauiinbii npoektop TOSHIBA — 1 miT.; KomnbroTeps! Knacca He
Hke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c mmpokoronocHsiM JocTymnoM B Internet,
¢ moHuTopamu turna Samsung 18.5" S19C200N- 18 mrt.; Vcrnonb3yeTcs: MLEH3UOHHOEe MPOrpaMMHOe
obecrieueHue, makeThbl Bepcueli He Hwke: Microsoft Windows XP Professional with SP3; Visual Studio
2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreueHHe /I CAaMOCTOATE/ILHOW PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcsl ydyeOHast ayauTopuisi (KOMITBIOTEpPHBIM KJacc),
pacronokeHHas o azgpecy 634050, 1. Tomck, mip. JlenuHa, 40, 43tax, ayg. 403. CoctaB o0opyg0BaHUS:
yuebHasi Me0Oesnb; KoMmbioTepbl Kiacca He Hike [IDBM INTEL Celerom D336 2.8Th. - 5 mr;
KoMITbloTephl  TiogkmoueHsl K ceti WMHTEPHET wu  obecrieunBaiOT [JOCTYIT B 3/IEKTPOHHYO
nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO Cpefly YHUBEPCUTETa.

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

OcBoeHue JUCHUTIIMHBI uijaMu ¢ OB3 oCylecTBIsSe€TCS C UCMOb30BAHUEM CPECTB 00yUeHUs
00I1Iero 1 CrieriajbHOTO Ha3HAUEeHUs.

[lpu oOyyeHUM CTYIE€HTOB C HapPYILIEHUSIMH CJIyXa TIPeAyCMOTPEHO HCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOLIle  anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyrUX TEeXHUYEeCKHUX CpeJCTB
niprema/mepesiaud yueOHoH MH(OpMaIu B AOCTYIMHBIX (opMax fijisi CTyZEHTOB C HAapYIIeHUsIMHU CJTyXa,
MOOW/IBHOW CHCTeMbl OOyYeHUusi [jiss CTYAeHTOB C WHBAJMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOW
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM OOyuarOTCsl CTYAE€HTbl C HapyllleHHeM ciiyxa, 0b0pymoBaHa
KOMITbIOTEDHOM TEXHHKOW, ayJUOTeXHUKOM, BU/IEOTEXHUKOM, 3/IEKTPOHHOU [JOCKOW, MY/JIbTUMEeAUMHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HApPyLIEHHWAMH 3PeHHUsIMHM TIPeJyCMOTDPEHO WCII0/Ib30BaHUe B
JIEKIIMOHHBIX U YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpyMep, TeKCTa
Ha /I0CKe WY C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUe0yBeIuunuTesen /s yJareHHOro npocMoTpa.

[Tpu 00yueHUH CTY[JEHTOB C HApYILIEHHUSIMH OMOPHO-JBUraTe/IbHOTO amnmapara HCIO/Ib3yHTCS
anbTepHaTHMBHbIE YCTPOMCTBa BBOZa MH(GOpMAaLMU U Apyryve TeXHUYecKre CpeJCTBa MpreMa/repefjaur
yueOHOUM MHGbOpPMALMK B JOCTYIHBIX (opMax Ajisi CTYAE€HTOB C HapyLIeHWSMU OTMOPHO-ABHUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbl 00yueHUs [Jis TFOZiel C MHBAIJHOCTHIO.

14. ®oHj OL}eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOoBaHMA K (OHY OLEHOYHBIX CPEJACTB M METOAHUYECKHE PeKOMeH/Jal[uH
@®OH/J, OLEHOYHBIX CpPEeACTB W THUIIOBble KOHTPOJIbHbIE 3aJaHWsi, WCIIO/b3yeMble /i OLIeHKU
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TpH TpPOBeJeHUN
TeKYyII[eH, TTPOMeKYTOUHOM aTTeCTal[|H I10 JUCLIUTIIMHE TIPHUBe/IeH B MPUIO)KeHWH K paboueli mporpaMme.

14.2 TpeooBaHus K (POH/y OLIeHOUHBIX CPE/CTB //IfA JIUI] C OTPAaHHYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nsi CTyIeHTOB C WHBAJWJHOCTBIO TMPeAYCMOTPEHBI [OMOJIHUTeIbHbIEe OLIeHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uIle.

Tab6/mia 14 — JlonosTHUTE/IbHBIE CPECTBA OIeHMBAHUS /I/Isl CTYIEHTOB C HHBA/IMAHOCTHIO

Bu/ibl IOTIO/THUTE/IBHBIX OL[eHOUHBIX @opMBbI KOHTPOJISL Y OLIeHKU
Kareropuu ctyzseHTOB
CpejCTB pe3y/bTaToB 00yueHust
C HapywieHussMu | TecTsl, MMCbMeHHbIe CaMOCTOSITe/IbHbIE [IpenMy11ieCTBEHHO MUCbMEHHasI
ciyxa paboThI, BOTIPOCHI K 3a4eTy, IIpOBepKa
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KOHTPOJTbHBIE PAOOTHI

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TpermMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapylieHus MU
OTIOPHO-
JIBUTaTeIbHOTO
ammapara

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

[MpenmMyI1iieCTBEHHO AUCTAHLIMOHHBIMU
MeTOo/laMU

C orpaHUUeHHUSIMU T10
o01IIeMe TUIUHCKUM
TIOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/|JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeTouuecKie peKOMeHJaliu M0 OL[eHOYHBIM CPeACTBaM JJIA JIMI]| C OrPaHHYeHHbIMH
BO3MO)XHOCTAMH 3/10POBbSI

Ons crygentoB ¢ OB3 mnpeaycmarpuBaeTcs [AOCTyNHas ¢opMa TpeJoCTaBleHusl 3aJaHuid
OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B reuaTHol dopme;

- B MeyaTHOM (hopme C yBe/IMUeHHBIM LIPUPTOM;

- B (hopMe 3/IeKTPOHHOTO /JOKYMEHTa;

- MeTOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUEM Cyp/oTiepeBo/ia.

CTygeHTaM C WHBA/TUAHOCTBIO YBE/MUMBAETCS BPeMsi Ha TOJTOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMIPOCHL. [T TakKuUX CTy[AEeHTOB TpelyCMaTpPUBAaeTCs AOCTyIMHas opma MpefoCcTaBieHus OTBETOB Ha

3a/laHys, a MME@HHO:

- MMCbMeHHO Ha Oymare;
- HabOp OTBETOB Ha KOMITBIOTEPE;
- HabOp OTBETOB C HCIOJIb30BaHUEM YC/IyT ACCUCTEHTa;

- Tripe/iCTaB/ieHe OTBETOB YCTHO.
[Mporienypa olieHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSATHS

VH(bOopMaLuu:

JIisi id1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B MeyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

JIisi id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/1IeKTPOHHOTO /JOKYMEHTa;

- B IeyaTHOM (popme.

JIist id1y ¢ HapyLIeHUsIMHM OTNIOPHO-/BUraTe/IbHOI0 aniapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MeyaTHOM (popme.

[Tpu HeoOXOAMMOCTH /1151 0OYUAOIUXCS C UHBAIMHOCTBIO TPOLe/lypa OIleHUBAaHUs Pe3y/bTaToB
00y4eHUsT MO>KET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.

CornacoeaHa Ha noptane Ne 14789

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/T OLIEHOYHKIX CPEJICTB 10 YUYEBHOW JUCIIATIJIMHE
IIpeaannioMHBIN KypC

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 4

Cemecrtp: 8

YuebOHbI# M1aH Habopa 2015 rozga

Pa3paboTumku:
— mnpodeccop kad. KUTIP E. B. Macanos

3auet: 8 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 no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM 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

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-2

CTI0COOHOCTBIO BBISIB/ISITH
€CTeCTBeHHOHAYUHYIO CYIIHOCTh Ipobiiem,
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU
JlesiTeIbHOCTH, TIPUBJIeKaTh [l UX pellleHus
COOTBETCTBYIOLUN (DU3HUKO-MaTeMaTHueCKU
amnrapaT

[omkeH 3HaTh LI U 3a/lauun
TIPOEKTHPOBAHUS 0OBEKTOB
ripodeCcCOHaTBLHOM /1eATe/IbHOCTH; ;
[o/mKeH yMeTb COCTaB/IATh TeXHAYECKHe
TpebGoBaHUs, 3a/jJaHUS 1 HOPMaTUBHYHO
JIOKYMEHTAI[HIO /17151 00BEKTOB

ripodeCcCHOHaTBLHOM /1eATe/IbHOCTH; ;
[omkeH BiajieTh MpUEMaMu MPUKIaJHOTO
CHCTEeMHOT0 aHa/u3a Jyisi pa3paboTku
BapUaHTOB pelIeHus pobsiemM
rpoektupoBaeusi POC, aHamv3a 3TUX
BapUAHTOB U HaXOXK/|€HUSI
KOMIPOMUCCHBIX pellleHUH;;

OO1Me XapaKTepUCTHKH TI0Ka3aTesneld M KPUTePUEB OLIEHUBAHUS KOMITeTEHIMM Ha BCeX 3Tarax
TIpUBe/leHbI B Tabsuile 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel U KpUTepreB OLIeHUBAHUSI KOMIIETEHIIHMIA T10 Taram

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnangets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHue CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6saaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PElLIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotio (6a30Bbiii | 3HaeT ¢dakThl, NpuHLMMLIL, | O6aaeT Arara30HOM Bepet 0TBeTCTBEHHOCTH 3a

3ajay

yPOBEHbB) TMIPOLIeCChI, 00IIHe MpaKTUUeCKUX YMEHUM, | 3aBeplleHue 3a/au B
TIOHSITHS B TIpe/iesiax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHUH,
r3yuaemoii obsactu orpe/ie/ieHHBIX MPo0/ieM B | TIPUCIIOCA0/TMBaeT CBOe

o06s1acTu ucce[0BaHUs TIoBe/IeHNe K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saraeT OCHOBHBIMH PaboraeT nipu ripsiMmomM

0 (oporoBbIi 00IMMY 3HAHUSIMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHbB) U151 BBITIOJTHEHUSI TIPOCTBIX

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OITK-2
OIIK-2: criocoOHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYH0 CYL[HOCTh Tpo6sieM, BO3HUKAIOIIMX B
xo7le TpodeCCUOHATBLHOU /leaTeTbHOCTU, TMPUB/EKAaTh [/ WX pellleHHsi COOTBEeTCTBYHOIIUM (U3HKO-
MaTeMaTUueCKHWl arrapar.
st bopMUpOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TANOB. DTarbl GOPMUPOBAHUS
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KOMITIeTeHLIMY, TIpUMEHAEeMbIe [jiId 3TOTr0 BH/bI 3aHATUNA | HCII0/Ib3yeMbIe CpeACTBa OLIeHMBAHUA

TnipeZicTaB/IeHbl B Tabmuiie 3.
Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

ripoeccroHaNbHON
JesITeIbHOCTH;

CocraB 3HaThb YMmeTb Bnagets
CopgepykaHue L[eJIF U 33/jaui COCTaBJ/IATh TEXHUUECKHe |PUEMaMU MPUKIaJHOTO
3TaroB MIPOEKTUPOBAHUSA TpebOBaHus, 3aJaHUs U CUCTeMHOTI'0 aHanu3a Jjist

00BEKTOB HOPMaTUBHYO pa3paboTKu BapHaHTOB
npodeccoHaNbHON JOKYMEHTaLUIo Ji/Ist pettieHusi pobiem
JlesITeIbHOCTH; 00BEKTOB npoektupoBaeusi POC,

aHaJivM3a 3TUX BapUAHTOB U
HaXOXK/[eHUSI
KOMITPOMHCCHBIX
pelleHu;

Buzpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
JIeKLUY;

¢ [IpakTHhueckue
3aHATHUS;

* JlaboparopHbie
paboThr;

* Jlekuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* [IpakTuueckue
3aHATHUS;

* JlabopaTopHbie
paboThr;

* Jlekuuuy;

* (CamocrosiTesibHas
pabora;

* lHTepakTUBHEBIE
TpaKTUUeCKHUe 3aHSTUS;
* JlaboparopHble
paboThi;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no
nabopatopHoii pabore;
* OrtueT 10
VIHJVBU/lya/JIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHsX;
e 3auerT;

* OtyeT no
nabopatopHoii pabore;
* Ortuer no
VIHUBU/lyaJIbHOMY
3a/laHUIO;

* Onpoc Ha 3aHATHUsX;
* 3auer;

* Ortuet o
nabopatopHoii pabore;
e OrtueT 110
VHJUBUAYaTbHOMY
3a/IaHUIO;

* 3auert;

dopMy/nMpoBKa TOKa3aTe/eil W KpuTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMM TpUBeJeHa B

Tabmmie 4.
Tabmuiia 4 — IToka3aTe/ M M KpUTEPHM OIleHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax

CocraB 3HaTb Ymetb Bnagets
OminuHo * COCTaBJIAITh * TpuéMamMu

(BBICOKMI YPOBEHb)

* eCTeCTBEeHHOHAYYHYIO
CYIL[HOCTB T1pobiiem,
BO3HUKAIOIINX B XO/Ie
nipocheccroHabHOM
JesiTeNTbHOCTH, ;

TeXHUYeCKHe
TpeboBaHus, 3a/jaHUs U
HOPMAaTHUBHYO
JOKYMEHTALUIO JIIst
00BEeKTOB
ripodeccroHaIbHOM

AedaTe/IbHOCTHU Ha OCHOBe

TIPUBJICUEHMST /IS KX
CO3/IaHUsI
COOTBETCTBYHOIL[ETO

(ur3MKO-MaTeMaTue CKro

amrapara;;

TIPUKJIaIHOTO
CUCTEMHOTI'0 aHas13a JJist
pa3paboTKy BapHAHTOB
pelieHUs Ipo6ieM
npoektuposaeus POC,
aHa/ju3a 3TUX BapUaHTOB
Y HaXOXK/eHUsI
KOMITPOMHCCHBIX
pellleHr! Ha OCHOBe
BbISIB/IEHUS
eCTeCTBeHHOHAyYHOU
CYIIHOCTH TIpo6/ieM,
BO3HUKAIOILMX B X0/e
rpogeccroHaIbHOM
JlesITeJIbHOCTH U
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TIPYBJIEUEHUS /IS KX
pelLleHus
COOTBETCTBYIOLLIEr0
¢usmko-
MareMaThyeCcKoro
arnmnapara;

Xoportio (6a30BbIit
YPOBEHD)

* OCHOBHBIE TIOJIOKEHUS
eCTeCTBeHHOHAay4you
CYIITHOCTH TIp0o0JieMm,
BO3HMKAIOLL[MX B XO/ie
ripoeccroHabHOM
JiesiTeNIbHOCTH,;

* COCTaB/AThH

TeXHUYEe CKHe
TpeboBaHUs, 3alaHUS U
HOPMaTHBHYO
JOKYMEHTALUIO [IIst
00BEKTOB
ripodeccrioHaIbHOM
JesiTe/TIbHOCTH Ha OCHOBE
TIPUBJIEYeHHSs IJIsT UX
CO3JaHUs
COOTBETCTBYIOIIIEr0
TUTIOBOTO (hH3UKO-
MaTeMaTH4eCKro
arrapara;;

* Tpuémamu
TIPUKJIAIHOTO
CUCTEeMHOT'0 aHau3a Jijist
pa3paboTKX BapHAHTOB
peliieHus IpobsiemMm
nipoektupoBaeus POC,
aHa/iM3a 3TUX BapUAaHTOB
Y HAXOXKJeHUsT
KOMITDOMUCCHBIX
pellleHri Ha OCHOBe
BBISIB/IEHUS] OCHOBHBIX
T10JIO’KEeHUU
eCTeCTBeHHOHayUYHOM!
CYIITHOCTH TIpOo0/ieM,
BO3HUKAIOIIUX B X0/Ie
ripoeccroHabHOM
JlesITe/TbHOCTH U
TIPUBJIEUEHUS /11 UX
pelLeHus
COOTBETCTBYHOLLIETO
TUTIOBOTO (hH3UKO-
MareMaTHhyecKoro
arrapara;

YnoBneTBopUTeIbH
o (ToporoBbii
YPOBEHD)

* HeKOTOpble TUIOBbIe
TIOJIOXKeHUST
eCTeCTBeHHOHayYHOU
CYIIHOCTH TIpobiieM,
BO3HMKAIOLL[MX B XO/ie
ripodeccroHabHOM
JlesITeNIbHOCTH,;

* COCTaB/ATh
TeXHUYe CKHe
TpebOBaHus, 3a/1aHUS U
HOPMaTHUBHYIO
JOKYMEHTAIUIO [IIsT
00bEKTOB
ripoceccroHabHOM
JiesTeIbHOCTH
TIPUBJIEYEHUS JIJIST KX
CO3/IaHUSI OTAETbHBIX
TIOJIOKEHUU
COOTBETCTBYHOILIETO
TUTIOBOTO (HH3UKO-
MaTreMaTh4eCKro
arrapara;;

* npuémamu
TIPUK/IaIHOTO
CUCTEMHOTI'0 aHau3a Jijis
pa3paboTKu BapHaHTOB
pettieHus pobiem
npoekTupoBaeusi POC,
aHa/M3a 3TUX BapUaHTOB
Y HaXOXKJIeHUs
KOMITPOMHCCHBIX
pellieHri Ha OCHOBE
BbISIBJIEHUSI OT/Ie/TbHBIX
T10JI0’KEHUM
eCTeCTBeHHOHAyYHOU
CYIIHOCTH TIpo6/ieM,
BO3HUKAIOILMX B X0/e
rpogeccroHaIbHOM
JlesITeJTbHOCTH U
TIpUBJ/IEUEHUs JJ1s UX
pelleHtst OTAebHbIX
3/1eMeHTOB (PU3UKO-
MareMaTHhyeCcKoro
anrapara;

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA
,Z[]'IFI pean3alidi BbIIIeIrnepeyrc/JIeHHbIX 3ad4 06yquI/1;1 HCIIO/JIb3YOTCA TUIIOBbIE KOHTPOJIBHBIE
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3a/laHUsI WK WHBbIe MaTephasibl, HeoOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITe/IbHOCTH, XapaKTepU3yHOIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecCceé OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBbI, B CIEAYIOIIEM COCTaBe.

3.1 Tembl HHAUBHUYANBHBIX 3a/laHUN

— B o0CHOBYy WH/AMBHYa/JbHOTO TBOPYECKOTO 33/laHHS MOTYT OBbITb TIONIO)Ke€Hbl HEKOTOpble
BOIIPOCHI M3 HIDKEe TPHBE/IEHHOTO TePeuHs: - aHaau3 KOHCTPYKTHUBHBIX Mep o0ecrieueHHsl Ha/IeXKHOCTH
POC, xoTopsble rpeAnprUHATHI Ha IIPeANPUATHY; - OLjeHKa KauecTBa Ipou3BozcTBa POC Ha npejipusaTiu ¢
TOUYKW 3PEHUsl HaJe)KHOCTH, TEXHOJOTUYHOCTU Y TeXHUKO-3KOHOMHYECKUX XapaKTepUCTHK; - METOAUKHU
pacueTa TMoOKa3arerell HaJle)XHOCTH, TEIUIOBbIX PpEXUMOB, MeXaHWYeCKHX, K/IUMaTUueCcKux U Jp.
Bo3zeiictBun PIC; - npoektrpoBaHue POC u odopmMieHre KOHCTPYKTOPCKOM JOKYMEHTALMM COTJIaCHO
ECK/]. CopepkaHue WHIWBHYyaJbHOTO TBOpUECKOro 3ajaHusi: 1. OmnpenesneHue TOTPeOHOCTH B
BBITNIO/ITHEHUH UCC/IeJOBaHUN. 2. AHann3 COCTOSIHUA pbIHKA. 3. ITonck ananoros u nporotuna. 4. Kputuka
MPOTOTHIA U (OPMY/IUPOBKA TpOOAeMbl. 5. AHaaW3 TPOTUBOPEYMH U TIOUCK KOMITPOMHCCOB. 6.
UccnenoBanve mipobsieMbl TPOEKTUPOBaHUS B YacTH: 6.1. ANTOPUTMHUYECKHWX HeJOCTaTKOB. 6.2.
CxeMoTexXHUUeCKUX HefocTaTkoB. 6.3. HepmoctatkoB B 006saCTU TeXHOJIOTMM TIPOU3BOACTBA. 6.4.
HenocratkoB B 00/1aCTH  KOHCTPYKTHBHBIX pellleHHi. 6.5. DKCIUlyaTalMOHHbIE OCOOEHHOCTH. 7.
OnpenieneHye 1yTei pellieHUs BbIsiBJIeHHOMN Mpo6sieMbl (BbIsiBIeHHBIX TIpo6sieM). 8. AHamM3 BO3MOXHBIX
perienuii ipobsiemsl (ripobnem). 9. Onvcanve U pa3paboTka anbTepHAaTUBHOTO BapyaHTa. CocTaBiieHue
oTyeTa O BbIITOJIHEHUU UHAUBU/Ya/JIbHOIO TBOPYECKOTO 3a/laHUs.

3.2 TeMbl OIPOCOB Ha 3aHATHUAX

— KpaTkas xapakrepucTuKa Liefiell M 3ajau JUIJIOMHOTO MPOEKTHUPOBaHUS MO CHelMalbHOCTHU.
AHanm3 TeMaTHKY AUTIOMHOTO MTPOEKTUPOBaHMUS M KBaMM(UKALMOHHBIX TPeOOBAHUH K C .

— TloaroToBKa M TipeAcCTaBleHHe [UIUIOMHBIX TPOeKTOB K 3amiure. [Topsimok M mporenypa
3alUThl JAWTJIOMHBIX TIPOEKTOB (paboT). AHanmM3 W XapaKTepUCTUKAa TPUMEpPHOTO TIepedHs TeM
JUTJIOMHOTO TIPOEKTHPOBaHUS U CofiepyKaHue paboT /1Jisi IPOEKTOB IMPOEKTHOTO MPOQUIIs.

— OcobeHHOCTH AUTITIOMHBIX TTPOEKTOBIIPOEKTHOTO TIPOoduisi. XapaKTepUCTHKA 3a/lau peliaeMbIX
B TIPOEKTaxIpoeKTHOro Tmipoduiass OcoOeHHOCTH [UIVIOMHBIX TIPOEKTOB TPOEKTHOrO TPOduIs.
XapakTepuCTHKa 3a/lau pelllaeMbIX B TIPOeKTaX MWCCAel0BaTe/IbCKOro Mnpoduss. 3ajaHue, COCTaB
TIOSICHUTENTbHOM 3alMCKU M Tpauueckod JOKYMeHTalMM K TPOEeKTYy HCC/Ief0BaTenbCKOro TMpogus.
XapakTeprCTHKa TIPUMEPHOTO CO/Iep>KaHusl 1 TiepedHst paboT Ha KOHKPeTHOM TipruMepe. XapaKTepruCTHKa
0C00eHHOCTEH JUMIOMHBIX paboT

3.3 TembI 1a00paTopHBIX padoT
— Amnanmu3 creneHu cootBeTCTBUSI BKP MpOLTBIX /16T TEXHUYECOMY 3aJaHUI0.
— CocrapneHue TeXHUUeCKOTO 33/JaHusl TI0 TEKCTY TOSICHUTEIbHOM 3alMCKY MPOILLIBIX JIeT.

3.4 3auéT

— 3auéT CTaBUTCI Ha OCHOBAaHWM pe3y/bTaTOB IyOIMYHOM 3allUThl WHAWBHAYaTbHOTO
TBOPUYECKOT'O 3a/laHusl.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHus mpoiiecca obyueHUst U pellleHus: 3ajjau 00ydyeHHsl UCTIONB3YIOTCS CIeAyIoIine
Marepuassbl:
— MeToJuuecKhe Marepuarbl, OMpejersiolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB U (W/M) OIbITA [eATebHOCTH, XapaKTepH3yIOIIUX 3Tarbl (Op-MUPOBaHUS KOMIETeHIWH,
CcoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTeparypa
1. CucTeMHasi TeXHOJIOTHSI MH)KeHePHOTr0 rpoekTrpoBaHust POC B guryiomupoBaHud: YueGHOe
nocobue / O3epkun [I. B., Anekceer B. I1. - 2012. 103 c. [OnekTpoHHbIi pecypc] - Pexxum goctymna:
https://edu.tusur.ru/publications/2358, cBoOOAHBIIA.

4.2. lonoHMTe/IbHAA IMTeparypa
1. CucremMHbIi aHa/UM3 W MeTO/bl HAYYHO-TEXHUUECKOTO TBOpYECTBA: YueOHoe mocobue /
Osepkun [I. B., Anekcee B. II. - 2015. 326 c. [DnekTpoHHbIM pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/1284, cBoO60OAHbI.
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust
1. Crneukypc Bbimyckawolled Kadenpel: MeToauueckue yKasaHusl [Ji1  TIPOBeZEeHUs
TIPAaKTUYeCKHUX U JIabopaTopHbIX 3aHsaThi / Macasnos E. B. - 2012. 4 c. [OnekTpoHHbIH pecypc] - Pexum
npoctyma: https://edu.tusur.ru/publications/1249, cBoO6oAHbIH.
2. Cneukypc BbilycKawolleid kadenpel: MeToauueckde yKa3aHWs 10  BBITIOJTHEHUIO
camocTosTe/lbHOM pabotel / MacanoB E. B. - 2012. 6 c. [DneKTpoHHBIM pecypc] - Pexxum fgocTyria:
https://edu.tusur.ru/publications/1608, cBo60AHBII.

4.4. Pecypcel cetu IHTepHeT

4.4. ba3bl JaHHbBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. o6pasoarenbHbiii moptran TYCYP edu.tusur.ru
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