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AHHOTALUA

Jucuumnuna «IIpoGieMHO OpUEHTHpPOBAHHBIE MAKEThl MPHUKIATHBIX IMPOTpaMM B
paIMOTEXHHKE» BXOAWT B 0a30ByI0 YacTh 00pa3oBATEIbHON MPOTPaMMBI  MOJITOTOBKH
oOyuyatomuxcst 1o crneuuanbHocTH «25.05.03 «TexHuueckass HKCIUTyaTalusi TPaHCIOPTHOIO
paanooOOpyAOBaHMs»  HANPaBICHHOCTh «TeXHUYeckas OKCIUTyaTallds paJnodJIEKTPOHHOIO
000pyI0BaHUS BO3AYILIHBIX CYJ0B U a3ponopToBy. Juciuminna peanusyercs kadenpoit Ne2 1.

Jucnumniuza HaleneHa Ha GopMUpOBaHHUE y BBIITYCKHHUKA

poeCCUOHATBHBIX KOMIIETEHIIHIA:

[IK-24  «cmocoOHOCTh  aHaJIM3UPOBATh  PE3YJbTaThl  TEXHUYECKOW  IKCIUIyaTalluu
TPAHCHOPTHOTO PaJUO3TEKTPOHHOTO 00OPYIOBaHUS, JUHAMUKU MOKa3aTeslell KauecTBa OOBEKTOB
pohecCHOHANIBHOM AESITEIbHOCTH C UCHOJIb30BaHUEM IPOOIEMHO-OPUEHTUPOBAHHBIX METOJIOB U
CPEICTB HCCIENOBAaHMM, a Takxke pa3padarbiBaTb PEKOMEHIALMH IO MOBBIIIEHUIO YPOBHS
HKCIUTYaTallMOHHO-TEXHUYECKUX XapaKTEPUCTUK.

CopepxaHue IUCLUUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBS3aHHBIX C HCIIOJIb30BAaHUEM
CYIIECTBYIOIIMX MAKETOB MPHUKIAIHBIX IPOrpaMM, IO3BOJISIIOIIMX OOECIEeYUTh TapMOHUYHOE
pasBUTHE CHELMAIMCTAa M MOATOTOBUTH €ro K 3¢ (eKTUBHOH paboTe B YCIOBHSIX MacCOBOIO
BHEJJPEHUS BBIYMCIMUTEIBHON TEXHMKH Ha BCEX JTalax MXU3HEHHOTO IMKJIA PaJUOTEXHHUYECKOIO
W3IENHSL.

[IpenogaBanue TUCHUIUIMHBI [IpelyCcMaTpUBaET clieAyomue GopMbl OpraHu3auy y4eOHOro
npoliecca: 1ekyuu, 1abopamopHslie pabomol, npaKxmuieckue 3aHamus, camocmoamenvhas paboma
cmyoeHma, KOHCYIbmayuu.

IIporpaMMoOil AMCLMIIIMHBI IPELYCMOTPEHBI CIEAYIOUIME BHUABI KOHTPOJIA: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTalis B opMe 3K3aMeHa.

OO011ast TpyZJ0€MKOCTh OCBOCHMS JUCLUIUIMHBI COCTaBISAET 4 3a4eTHBIX eIUHMLIB], 144 yaca.
SI3bIK 00yUEHUS 10 TUCHUITIIMHE «PYCCKUI.



1. IlepevyeHb MIIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS M0 IMCHUIIHHE

1.1. Henau npenogaBaHus IMCUUILINHBI

Lenbto npenogaBaHus AUCHUIUTUHBL «[IpoOIeMHO OpHEHTHPOBAHHBIE MAKETHI MPUKIIAIHBIX
IPOrpaMM B PAJUOTEXHUKE» SIBISETCS: UCIOIb30BAHNE METOJIOB, CIIOCOOOB U CPEJICTB MOIYUCHHUS,
XpaHeHus, mepepaboTku HH(OpMAIMK;, CIOCOOHOCTh IUIAHUPOBATh, OPTaHU30BBIBATH U
COBEpILEHCTBOBAaTh CHUCTEMbl TEXHMYECKON H3KCIUIyaTallMd TPaHCIOPTHOIO paauoo00pynoBaHMS,
KOHTPOJISI M YIpPaBJICHHS KAadeCTBOM IIPOILECCOB TEXHUYECKOH OHKCIUTyaTallid TPAHCIOPTHOTO
panuoobopynoBaHMs, ydeTa M JIOKyMEHTOOOOpOTa;  CIIOCOOHOCTb  pelieHus  mpolieM
3 PEKTUBHOTO HCIIOJIB30BAHMS COOTBETCTBYIOIIUX aJTOPUTMOB U MPOTPAaMM pacyera mapameTpoB
TEXHOJIOTUYECKUX IPOLIECCOB; CIIOCOOHOCTH BHEAPATh A(PPEKTUBHbIE HHXKCHEPHBIC DPELICHUS B
NPaKkTUKy, B TOM 4YHCIE COCTABISATh MaTeMaTHYeCKHE MOJEIH OOBEKTOB MpPOpeCCHOHATBLHON
NESTEeIbHOCTH; CIOCOOHOCTh K pa3pabOoTKe BapHAHTOB pEUIEHUs MpoOJIeM TEXHUUYECKOU
AKCIUTyaTallil TPAHCIIOPTHOTO Paguo000pyI0BaHMS, aHAIM3a YTHX BapUAHTOB, IPOTHO3HUPOBAHUS
HOCJIECTBUM, HAXOXAEHUS KOMIIPOMMCCHBIX pPEIIEHHH; TOTOBHOCTBIO K IPOEKTUPOBAHUIO HU
pa3paboTKe CEepBUCHOTO, BCIIOMOTATEIbHOIO OO0OPYIOBAaHUS, CXEMHBIX PEUICHUH aBTOMAaTH3allUU
IPOLIECCOB KCIUTyaTallMM; CIIOCOOHOCTh aHAJIIM3UPOBATh PE3yJbTaThl TEXHUYECKOHN 3KCILTyaTaluu
TPAHCHOPTHOTO PaIMO3IEKTPOHHOTO O00OPYIOBaHUS, TUHAMUKU TOKa3aTeslell KauecTBa OOBEKTOB
npoeCCUOHATIBHON AESITENbHOCTH C MCIIOJIb30BAaHUEM IMPOOJIEMHO OPUEHTHPOBAHHBIX METOAOB U
CPEICTB HCCIICJOBAaHMI, a Takxke pa3padarbiBaTb PEKOMEHJAIMH [0 MOBBIIICHUIO YPOBHS
9KCIUTyaTallMOHHO-TEXHUYECKHUX XapaKTEePUCTHUK; CIOCOOHOCTh pa3pabOTKM IUIAHOB, MPOrpamMMm U
METOAMK IPOBEACHUS HCCIENOBAHUNA OOBEKTOB NPO(EeCCHOHANBHOW IEsITeIbHOCTH Ha OCHOBE
MH(QOPMALIMOHHOTrO ITOMCKA U aHaIu3a UH(GOPMAIMK 10 00BEKTaM UCCIIET0BaHHM.

1.2. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4Y€eHHUS 10 AUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHMPYEeMbIMHU pe3yJibTaTaMu ocBoeHus OI1
B pe3synpTare OCBOEHUS IUCHUIUIMHBI OOyYalOIIMUWCA JOJDKEH 007afaTh CIEAYIOIIUMU
KOMIICTCHIIUSIMU

[IK-24 «cnocoOHOCTh aHAIM3UPOBAaTh PE3yJIbTAThl TEXHUYECKOW HKCIUIyaTallid TPaHCIOPTHOTO
pPalMO3IEKTPOHHOTO  00OpyAOBaHMs,  JUHAMMKM  [IOKa3zaTeslell  KadecTBa  OOBEKTOB
npoeCCUOHATBHON JeSITETbHOCTH C MCIIOJIb30BaHUEM MPOOIEMHO-OpPUEHTHPOBAHHBIX METOAOB U
CPEICTB HCCIEAOBAaHMM, a Takxke pa3padaTbiBaTh PEKOMEHJALUHU 110 MOBBIIIEHUIO YPOBHS
IKCIUTYaTal[MOHHO-TEXHUUECKUX XapaKTEPUCTUK:

3HaThb - OCHOBBI INPUMEHEHUS BBIYMCINTEIBHOM TEXHUKUM IpU pa3padOTKe U HBKCIUIyaTalluu
PaMO3IEKTPOHHBIX CUCTEM,

- OCHOBBI U OCOOEHHOCTH COBPEMEHHOIO MpPOrPaMMHOTO OO0ecledyeHus, MX 00IacTh
INPUMEHEHHs B IPAKTUKE PaJHONHKEHEDPa,

- CPaBHUTENIbHbIE TEXHUKO-3KOHOMMUYECKHE XapaKTEPUCTUKH MPHUKIAJHBIX IPOrpaMm
aHAJIOTUYHOTO HAa3HAYEHUS,

- OCHOBHBIE (DYHKIIMU M KOMaH bl HAaOOJIee YacTO UCIIOIb3yEMbIX PUKIIAIHBIX IPOTPaMM
yMeTb — pa3pabaThiBaTh  BapuUaHTbl  pEHIEHUs  NpoOJeM  TEeXHWYECKOM  SKCIUTyaTaluu
TPAHCIIOPTHOTO Pauo000Py0BaHMS,

- QHAJIM3UPOBATh 3TU BapHAHThI, IPOTHO3UPOBATH MTOCIIEACTBUS, HAXOIUTh KOMIIPOMHUCCHBIE
pelieHus

- pa3pabaThIBaTh TEOPETUUECKUE MOJENHU JAJsl MPOTHO3UPOBAHUS U3MEHEHUS! TEXHUUYECKOTO
COCTOSIHUSI TPAHCIIOPTHOTO Paauo000pyNOBaHHUS W ISl OTCICKHBAHUS IHMHAMUKHA HW3MEHECHUS
napamMeTpoB 3((HEeKTUBHOCTH €r0 TEXHUUECKOM IKCIUTyaTaluu

- pemarh ONTHMH3ALMOHHBIC 3a/Ja4d TI0 MOBBIIICHUIO 3()()EKTHBHOCTH HCIOIH30BAHUS
TPAHCHOPTHOTO Paino000pyA0BaAHUS
BJIAJICTh HAaBBIKAMHU - pa3pabOTKM KOHCTPYKTOPCKOW M TEXHOJIOTMYECKOHW TOKYMEHTALUHU ISt
PEMOHTA, MOJIEPHU3ALMH U MOAU(PHUKALIMN TPAHCIIOPTHOTO Paglo000py10BAHNS,
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- IPOEKTUPOBAHUS U pa3pabOTKU CEPBHUCHOTO, BCIIOMOTraTeNIbHOTO 000PYAOBAHUE, CXEMHBIX
pelIeHni aBTOMATHU3alMU ITPOLECCOB IKCILTyaTallun
UMETh OIBIT JAEATEIBHOCTH — B MCHOJb30BAHUM COBPEMEHHBIX CPEACTB aBTOMATHU3UPOBAHHOIO
IIPOEKTUPOBAHUS PAaJUOTEXHUUECKUX YCTPOMCTB M NPUMEHEHUU BBIYMCIUTEIBHON TEXHUKH IpU
pa3palboTKe M 3KCIUTyaTalluy CXeM pa3jIMyHOro Ha3HAuYeHHUs, NpUMeHsaeMbIX B ['A

2. MecTro tucuMILUIMHBI B ¢cTPYKTYype OI1
HucturnnuHa OGa3upyeTcss Ha 3HAHUSX, paHee MPUOOPETCHHBIX OOYYAIOMIMMHUCS TIPH H3YYCHUHU
CIIEAYIOIINX TUCLIUILINH:
— HH(OPMALIMOHHO-TEIEMETPUUECKHE CUCTEMBI.
3HaHI/I$I, IMNOJIYYCHHBIC IIpU  HU3YUYCHUHU  MaTcpHualia HaHHOﬁ JUCHOUIIIIMHBI, HMMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaK U UCITIOJIB3YIOTCA ITPU U3YUCHUHN APYTIUX AUCHUILINH:
— KOMIIBIOTCPHBIC CETH M UHTCPHCT-TCXHOJIOT NN

3. Oobem qucuumauHbl B 3E/akagem. yac
Janubie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYJAOEMKOCTH OTIEIBHBIX BHAOB y4eOHOUH pabOThI 1O

IUCLUIUIMHE (M pacnpeeseHue 3TON TPyJOEeMKOCTHU 10 CEMECTpaM) Ipe/icTaBlIeHbl B Tabnuue 1

Tabmuna 1 — O0beM U TPYJOEMKOCTh JUCIUILITUHBI

Bun y4eOHoil paGoThI Beero TpynoeMKocTh
10 CeMecTpam
Ne8

1 2 3

OG6uast TPY10eMKOCTh TUCHHILINHBI, 3E/(4ac) 4/ 144 4/ 144

AyoumopHnbsie 3anamus, BCETo vac., 68 68

B mom uucne

nekuu (JI), (dac) 17 17

IMpakTryeckue/cemunapckue 3anstus (I113), (uac) 17 17

naboparopubie pabotsl (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (uac)

Dk3aMeH, (dac) 27 27

CamocmosamensHasn papoma, BCETO (qac) 49 49

Bujx npoMe:kyTOYHOTO KOHTPOJISL: 3a4et, nudd. 3aueT, 3K3aMeH DK3. OK3.

(Bauer, Inud¢. 3a4, Ik3.)




4. Coaep:xaHue TUCHUILINHBI

4.1. PacnpenesieHue TPyA0eMKOCTH M CHUIIITHHBI

o pasaejgaM U BUaaM 3aHATHH

Pazpaenbr 1 TEeMbI TUCIIUTIIIMHBI U UX TPYJOEMKOCTh TPUBEACHBI B TAOIHIIE 2.
Tabnuna 2. — Pa3nensl, TeMbl JUCIUTUIMHBI U HX TPYAOEMKOCTh

Pasznennl, TeMbI JUCITUNIINHBI Jlexknun 113 (C3) JIP KII CPC
(gac) (gac) (uac) (uac) (uac)
Cemectp 8

Pazpen 1. 2 2
Tema 1.1
Tema 1.2
Tema 1.3
Tema 1.4
Tema 1.5
Tema 1.6
Tema 1.7
Tema 1.8

Paznen 2 7 34 9

Paznen 3 2 5

Paznen 4 1 4 9

Paszen 5 2 3

Pasnen 6 2 3

Pazpmen 7 2 3

Pasnen 8 2 4 6

Paznen 9 2 2 6

Pazgen 10 2 3

Hroro B cemecTpe: 17 17 34 49

Hroro: 17 17 34 0 49

4.2.

Conep:kanue pa3iesioB U TeM JIEKIIUOHHBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHI MPHUBEACHO B TaOIHIE 3.

TaGJ’II/II_Ia 3- CO,[[Cp)KaHI/IC Ppa3AaciioB U TEM JICKITMOHHBIX 3aHATUH

Howmep pasnena Ha3Banue u conepkaHue pa3ienoB U TEM JICKIIMOHHBIX 3aHATUI
Pazpen 1 Krnaccudukanys nakeToB IpUKIaIHbIX IPOrpaMm
Tema 1.1 [Tpo61eMHO—OPUEHTHPOBAHHBIEC TAKETHI MPUKIATHBIX IPOrpaMM
Tema 1.2 MeToa0—0pHEeHTHPOBAHHBIE NAKETHI IPHUKJIAJIHBIX IPOIPAMM
Tema 1.3 [TakeTsl IPUKIIAIHBIX IPOTPaMM OOIIETO Ha3HAYCHHUS
Tema 1.4 HHTeniexTyaabHble CUCTEMBI
Tema 1.5 [TakeTsl NpUKIIAHBIX IPOTPAMM aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHMSI
Tema 1.6 Odwucnusre [TII1
Tema 1.7 [IporpaMMHBIE CpeICTBa MyJIbTUMEINA
Tema 1.8 HacronpHble N30aTeECKHUE CUCTEMEI
Paznen 2 Mamemamuueckuti pedaxmop Mathcad. Haznauenue, 0061acthb
IPUMEHEHNUs, OCHOBHBIE Ollepalui
Paznen 3 Cucmema cxemomexnuuecxkoz2o mooeruposanus Electronics Workbench




(Multisim).

Pasnen 4

Cap

YHHBepCalbHBIH MaKeT MPOrpaMM CXEeMOTEXHUYECKOro ananu3za Micro-

Pazgen 5

Ilaker nporpamMmm Ajid NpOCKTHUPOBAHUSA MHOTOCJIOMHBIX IEYaTHEBIX IJ1arT,
AJI TIPOU3BOACTBA SJICKTPOHHLBIX CXEM U UX MOJACIMPOBAHUSA Orcad.

Pasznen 6.

KoMmruiekcHas cucteMa aBTOMAaTH3MPOBAHHOTO TIPOSKTHPOBAHHUSI
paarosnekTpoHHbIX cpeacts Altium Designer

Pazgen 7

Ananuz cuenanos u cucmem. Ilakem SystemView

Pasnen 8

Cpeoa epaguuecko2o npoepammuposanusi 0Jist ObLICMPo2o CO30aHUS
KOMNIEKCHBIX NPUNONCEHUTL 8 3A0aAUaX USMEPEHUSL, MeCMUpO8aHusl,

ynpaeieHus, asmomamusayuu HayiyHoco IKkcnepumenma u 06p(1306‘aHu}Z
LabView

Pasnen 9

xomnaexc ANSYS

Mmuozoyenesou nakem npoekmupo8arus U aHaIu3a - NPOSPAMMHbLU

Pazgen 10.

mooenuposanus FEKO

IIpoepammuas cpeda 01 YUCIEHHO20 IIeKMPOMASHUMHO20

4.3. IlpakTunyeckue (CeMUHAPCKHE) 3aHITHS
Tembl mpakTUUECKHUX 3aHATUN U UX TPYIOEMKOCTh IPUBEACHBI B TaOIHIIE 4.

Tabauna 4 — [IpakTuueckue 3aHsATHsI U UX TPYJI0EMKOCTb

o
Ne 5 @OpMBI IPAKTUYECKUX TpynoemKocTs, | a;; ena
n/m | TeMbI IPaKTHYECKUX 3aHATUI SAHSTHI (aac) o
JIMHBI
CemecTp 8
1. MopenupoBaHre CUTHAIOB TPYIIIOBBIE AUCKYCCUU TIO 1 2
TeMe NPECTaBIECHHbIX
CTYJIEHTaMH NPE3CHTAIUI
2. I'enepanus IpyIIOBBIE TUCKYCCUU 11O 2 8
BBICOKOYaCTOTHBIX TeMe MPEeICTaBICHHBIX
Kosie0aHui CTyJ€HTaMHU [IPE3EHTALHM
3. MopenupoBaHue yCTpPONCTB TPYIIIOBBIE AUCKYCCUU TIO 2 2
CBY TeME IIPEACTaBICHHBIX
CTYJIEHTaMH NPE3CHTAlU
4. OnTumusanus IPyIIOBBIE TUCKYCCUU 11O 2 2
TeMe MPEeICTaBIECHHBIX
CTyJ€HTaMH [IPE3EHTALHM
5. AHaM3 TMHEWHBIX TPYIITOBBIE TUCKYCCHH 10 2 4
YCTPOMICTB TeMe IPECTaBICHHbIX
CTyJI€HTaMH MPE3EHTALNH
6. AHanu3 HeMMHENHBIX IpYNIOBBIE TUCKYCCUU 11O 2 4
aQHAJIOTOBBIX JUHAMHYECKUX TeMe NPECTaBICHHBIX
YCTPOWCTB CTYJICHTAMMU NpE3eHTaUN
7. OWIBTPBI ¥ COMIIACYIOLIHE IPYNIIOBBIE TUCKYCCUU 110 2 8
Lenu TEeMe IPECTaBIECHHbIX
CTyJI€HTaMHU [IPE3EHTALNM
8. AHanmM3 paguoCHUTHAJIOB TPYIIIOBBIE AUCKYCCUU TIO 2 2
TEeMe IPECTaBIECHHbIX
CTYJIEHTaMH Mpe3eHTaIui
9. DneKTpoMarHuTHas IpyIIOBBIE IUCKYCCUU 11O 2 9
COBMECTHMOCTh TeMe IPECTABICHHBIX

CTYJAEHTaMH NPE3CHTAlUI




Bcero: 17
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00OPaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBECHBI B TAOIUIIE 5.
Tabmuua 5 — JlabopaTopHble 3aHATHS U UX TPYIOEMKOCTb
o
e HaumenoBanue nabopatopHbIX paboT Tpynoemxocts, | pasacia
n/n (qac) JUCLIUIUIAHBI
CemecTp 8
1. Hcnonb3oBanue cuctembl MathCAD mipu ipoBeieHun 3 2
CXEMOTEXHHYECKOI'O M CUCTEMOTEXHHUYECKOTO
MOJICIIUPOBAHUS
2. DneMeHTHI porpaMMmupoBanus u rpadpuku B MathCAD 3 2
IIPY TIPOBEIEHUH CXEMOTEXHHUYECKOTO U
CHUCTEMOTEXHHUYecKoro MojenupoBanuaX Yacte 1
3. DnemeHTsl IporpamMmmupoBanus u rpapuku B MathCAD 4 2
IPY IPOBEIEHUH CXEMOTEXHUYECKOTO U
CHCTEMOTEXHUYECKOr0 MoaeaupoBanus Yactp 2
4. CXeMOTEeXHHUYECKOE MOJICJIMPOBAHHUE HIEKTPOHHBIX LIENeH 4 2
(pacueT 4aCTOTHBIX XapaKTEPUCTHK U aHATN3 TIEPEXOTHBIX
MIPOLIECCOB)
o. CriekTpsl pa3inuuHbIX cursaigos Yacts | 4 2
6. CriekTpsl pa3inuuHbIX cursanos Yacts 2 4 2
7. CyMMUpOBaHKHE MOIIIHOCTEN CUTHAJIOB ¢ ToMONIbI0 DAP 4 2
8. Ananranys Ga3upoBaHHOM aHTeHHOM pemeTkn YacTs 1 4 2
9. Ananrtanus Gpa3zupoBaHHON aHTEHHOU pemieTkn YacTs 2 4 2
Bceero: | 34

45. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE IIPEYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCSH
Bunsl camocTosTeNnbHOM pabOTHI U €€ TPYA0EMKOCTh PUBEICHBI B TabwHIIe 6.

Tabmmia 6 Busbl camocTosTensHON pabOThI U €€ TPYI0EMKOCTh

Bun camocTosaTensHO# pabOTHI Bcero, wac Cemecrp 8§, uac

1 2 3

CamocrosiTebHas padoTa, BCEro 49 49

M3y4YeHUE TeopeTHIeckoro Marepuana quciuuiiabl (TO) 30 30

KypcoBoe mpoektupoBanue (KII, KP)

pacuetHo-Tpaduueckue 3amanus (PI'3)

BeInosIHEHKE pedepata (P) 15 15

MOATOTOBKA K TeKymemy kKoHTpodto (TK) 4 4

nmomarraee 3amanne (/13)

KOHTPOJBHBIE pa0boThl 3a0uHUKOB (KP3)




5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTedeHUs JI CAMOCTOATEIbHOMI

padoThI 00y4aKOIUXCH M0 AMCHUILIMHE (MOIYJII0)
Y4eOHO-MeTOANYECKHE MaTepHajbl ISl CAMOCTOATENbHOM paboThl 00ydarOMIMXCsl yKa3aHbl B
n.i. 8-10.

6. IlepeyeHb OCHOBHOW U JOMOJHUTEIbHOM JUTEPATYPHI
6.1. OcHoBHasi JiuTepaTypa
[lepeyeHb OCHOBHOM JIUTEpPATYPHI PUBEICH B TAOIUIIE 7.

Tabmuma 7 — [lepedeHb OCHOBHOM JTUTEPATYPBI

Hludp bubnmorpaduueckas cceuika / URL ampec Komnnuectso
9K3EMIUISIPOB B
oubanoTexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISPOB)

004.94(083) 11 93 Mathcad 11/12/13 B maTemartuke: cnpaBounuk/ B. | 12

004(083) I1. dpsikoHOB. - M.: 'opsiyast munus - Tenekom,

2007. - 958 c.
004.424 1179 [IpoektupoBanue uudposbix ycTpoiicts O9BM B 175
004.4 nporpaMMHOM mnakere MicroCap-9:

METOMUYECKUE YKA3aHUS K BBHITIOJTHEHUIO
naboparopubix padot Ne 1 - 3/ C.-Iletep6. roc.
YH-T a3pOKOCM. ipubopocTpoenus; coct. O. 1.
Kypcanos [u ap.]. - CI16.: TOY BIIO
"CIIGI'YAII", 2008. - 31 ¢

004.424 1179 [TpoexTupoBanue UPpPoBbIX ycTpoicTB DBM B 175
004.4 nporpaMMmHOM makete MicroCar-9.:
METOJMYECKUE YKa3aHUs K BBHITIOJTHEHUIO
nabopatopubix padot N 4 - 6/ C.-Ilerepb. roc.
YH-T a3poKocM. npudbopoctpoenus; coct. O. U.
Kypcanos [u np.]. - CII6.: OY BIIO
"CIIoI'YAIT", 2008. - 35 ¢

004.424 1179 [IpoektupoBanue uudpoBbIx ycTpoiicts 9BM B 175
004.4 nporpaMMHoM Tntakete MicroCar-9.:
METOJMUYECKUE YKa3aHUs K BBIIIOJIHEHUIO
nabopaTtopubix padot N 7 - 9/ C.-IlerepO. roc.
YH-T a3pOKOCM. ipubopocTpoenus; coct. O. 1.
Kypcanos [u np.]. - CI16.: TOY BIIO
"CIIGI'YAII", 2008. - 47 c.

6.2. JlonoJIHUTE/ILHAS JIUTEPATypa
[lepedyeHb NONOTHUTENBHOM JTUTEPATYPHI IPUBEICH B TabHIIe 8.

Tabmuua 8 — [lepeyeHb JONOTHUTEIBHOM JTUTEPATYPHI

Mudp bubnmmorpaduyeckas ccoiika/ URL anpec Konunuectso
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HK3EMIUIIPOB B
o6ubnuorexe
(KpoMe 3JIEKTPOHHBIX
9K3EMILISIPOB)

004.8 M 35 004

MoaenvupoBaHue U BU3yaJIM3alus CPEACTBAMU 24
MATLAB ¢u3uku HaHOCTPYKTYp: [yueOHoe
nocobue]/ U. B. Matromkus. - M.: TexHocdepa,

2011.- 166 ¢

7. IlepedyeHb pecypcoB MH(OPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOM CceTH

HMHTEPHET, Heo0X0AMMBIX /1JIsl 0CBOEHHUS AU CHUIIINMHDbI
[Tepeuens pecypcoB nHpOpManKoHHO-TenekoMmmyHuKannonHoi cetu MHTEPHET, nHeo6xomuMbIx

JUTSL OCBOCHHMSI TUCIIUTUIMHBI TIpUBeieH B Tabmuie 9.
Tabmuma 9 — IlepedyeHs pecypcoB mHPpOpMaHOHHO-TeeKkoMMyHUKannonHoi cetu MHTEPHET,
HEOOXOAUMBIX JJIsi OCBOCHUS TUCIUTIIUHBI

URL anpec

HaunmenoBanue

http://lib.aanet.ru/

OnektpoHHass Oubnmoredynas cucrema ['YAIl (mns moctyma HeoOXomuma
aBTOPH3ALIUA 110 HOMEPY YUTATEIbCKOTO OmiIeTa).

http://www.sci-
innov.ru/sci-
dev/smi sci/

®DenepanbHbII IOPTa 0 HAYYHOW Y MHHOBALIMOHHOM €S TEIIBHOCTH.
Ilepnonnueckue U3aaHus 110 NPUOPUTETHBIM HAIPABIICHUSIM.

http://techlibrary.ru/

Texunueckasa OUOINOTEKA.
[TepeBoHBIC U PYCCKOS3BIUHBIC W3/IaHUS, O0BETMHEHHBIC B OOIUI KaTaJIOT
HAyYHO-TEXHHUYECKOH JINTEPATYPHI.

8. IlepeueHb HH(OPMANMOHHBIX TEXHOJIOTHIi, HCIOJIB3YyEMbIX IPH
OCYIIeCTBJICHHMH 00pa30BaTEeJILHOI0 MPOoLecca Mo AUCHUIIINHE

8.1. IlepedyeHb MPOrpaMMHOro o6ecneyeHust

[lepeueHs UCTIOIB3YEMOTO MIPOTPAMMHOTO OOecTieueHus pecTanieH B Tadnuie 10.

Tabmuma 10 — Iepeders mporpaMMHOTO 00eCTICYCHHS

Ne i/t HaumenoBanue
1. PTC Mathcad 11/12/13
2. MicroCap-9.:
3. LabView
8.2. IlepeueHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

[Tepedenp ucCoNb3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM TpecTaBieH B Tabmume 11.
Tabnuua 11 — ITepeueHb HH(GOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmoTpeHo



http://lib.aanet.ru/
http://www.sci-innov.ru/sci-dev/smi_sci/
http://www.sci-innov.ru/sci-dev/smi_sci/
http://www.sci-innov.ru/sci-dev/smi_sci/
http://techlibrary.ru/
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9. MarepuajbHO-TeXHHYeCKas1 0a3a, He00X0AMMAsA 1JIsl OCYLeCTBJICHHSA

00pa30BaTeJILHOI0 NMpoIecca Mo TUCIHUTLINHE
CocTaB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpeIcTaBieH B Tadmuie 12.

Tabnuma 12 — CoctaB MaTepranbHO-TEXHHUECKOM 0a3bl

. Howmep aynuropun
HanmeHnoBaHue cocTaBHON YacTH MaTepUAIbHO-
Ne n/nn . (ipu
TEXHUYECKOH 0a3bl
HE00XO0JMMOCTH)
1 MynbTuMeauiiHas JEKIUOHHAs Ay AUTOPUS
2 KommnbroTepHslii kiace

10. ®oHa OLEHOYHBIX CPEICTB ISl POBeAeHNs POMEKYTOYHOM aTTeCTAUMU

00y4arIIuXcs Mo JUCUUIJINHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB IMpUBEACH B Tabnuue 13
Ta6nuna 13 - CocTaB (oHAA OLEHOUHBIX CPEACTB I IPOMEXKYTOUHON aTTeCcTalluu

Bun npomexyToO4HON aTTecTalnuu [IpuMepHBIii IepeyeHb OLIEHOYHBIX
CPEACTB

OK3aMeH Cnucok BOIpoCoB K 3K3aMEHY;
3amaun;

10.2. TlepedeHb KOMIIETEHIIMH, OTHOCSIIMXCS K AWCIMUIUIMHE, W JTambl WX (OPMUPOBAHUS B
IpoIecce OCBOSHHS 00pa30BaTeIbHON MPOrpaMMBbl IPUBEACHBI B Ta0OuIe 14.

Tabmuna 14 — IlepeueHh KOMIETEHIWA C YKa3aHUEM JTamoB WX (HOPMHPOBAHHS B IPOIECCE
OCBOEHHsI 00pa30BaTeNIbHOM MPOrpaMMBbl

Oransl GopMUPOBAHUS KOMIIETSHIIUN O
Howmep cemectpa

I[I/ICI_[I/IHJ'II/IHB.M/HpaKTI/IKaM B IIpoHeccc OCBOCHUA OIl1

[1K-24 «cnocoOHOCTh aHAIM3MPOBATh PE3YJIbTAaThl TEXHUUECKOH SKCIUTyaTallud TPAHCIIOPTHOTO
pPalMO3IEKTPOHHOTO  O0OpYAOBaHMs,  JUHAMMKM  [IOKa3aTelell  KadecTBa  OOBEKTOB
npoeCCUOHATBLHON JeSITEIbHOCTH C MCIIOJIb30BaHUEM MPOOIEMHO-OPUEHTHPOBAHHBIX METOAOB U
CPEICTB HCCIIEJOBAaHMIA, a Takxke pa3padarbiBaTb PEKOMEHJIAIMH IO TMOBBIIMICHUIO YPOBHS
9KCIITyaTallMOHHO-TEXHUYECKUX XapaKTEPUCTHK

4 Coruonorus

7 HNHdpopmannoHHO-TeIeMeTpUIEeCKHE CUCTEMBI

7 CpencTBa perucTpaliid MapamMeTpoB TOJE€Ta JIETaTeNbHBIX
anmnaparoB

3 [IpobreMHO OpHEHTUPOBAHHBIE MAKETHI MPUKIIAJIHBIX MPOTPAMM
B PaIOTEXHUKE

9 [Tpou3BOJACTBEHHAss  MpAaKTHKA  HAay4HO-UCCIIEA0BATENbCKas
paboTa

10 KoMIiproTepHbI€ CETH U HHTEPHET-TEXHOJIOTUN

10 Koncrpyuposanue, TEXHOJIOTHUS u AKCILTyaTalus
PaAMOAIIEKTPOHHOTO 000PYAOBAaHUS aXPOIOPTOB

10 [Ipon3BoACTBEHHAss  MpaKTHKAa  HAay4HO-HUCCIIEAOBATENIbCKas
paboTa
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10.3. B kaudecTBe KpUTEpUEB OICHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHA) Y OOYHAIOIIUXCS
KOMITETEHIIMI TPUMEHSETCS IIKaJla MOIYJIbHO—PEHTHHIOBOM CHUCTEMBI YHHUBepcuTeTa. B Tabmnmie
15 mnpeacraBnena 100—06amnbHas u 4-0ajuibHas MIKaNbl JUIsl OIEHKH C(OPMHUPOBAHHOCTHU
KOMIIETCHITNH.
Tabnuua 15 —Kpurepuu oLeHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIIETEHLIUH

OreHKa KOMITETEHIINHT

100-
OayuIbHAs
[IKaja

4-0ayuipHAs
LKA

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

85<K <100

«OTIIMYHO»
GBaYTCHO»

- o0ydvaromuiicss riayOOKO M BCECTOPOHHE YCBOWJI IMPOrpaMMHBIN
MaTepHa;

- YBEPEHHO, JIOTUYHO, TIOCTIIOBATEIFHO ¥ TPAMOTHO €r0 U3JIaraeT;

- OmUpasich HAa 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBHOW JIHTEpaTyphl,
TECHO TPUBS3bIBACT YCBOCHHBIC HAYYHBIC TOJOKEHHUS C MPAKTUICCKOM
NeSATSIIEHOCTHIO HAIPABJICHHUS;

- yMeJio 0OOCHOBBIBACT U aPTyMEHTHPYET BBIIBUTAEMbIC UM UJICH;

- JIeJaeT BEIBOIBI U 0000IIEHH;

- ¢cBOOOJTHO BJIAJICET CUCTEMOM CICIIMATM3UPOBAHHBIX TOHSITHIA.

«XOpoHIo»
(GaYTCHO»

- 00yYarOLUICS TBEPIO YCBOMII MPOrPaMMHBIA MaTepHasl, TPaMOTHO U
10 CYIIEeCTBY W3JlaraeT ero, OINHPasCh Ha 3HAHUSA OCHOBHOU
JTUTEPATYPHI,

- HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHHS C IPAKTHYECCKOW JEATCIIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHUPYET HAyYHBIC MMOJIOKCHHSI,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CHCTEMOM CITEITUATM3UPOBAHHBIX TIOHATHH.

55 <K< 69

«yJIOBJIETBO-
PUTEIBHOY
«3aUTEHO

- o0y4Jaromuics yCBOMIJI TOJBKO OCHOBHOW NMPOTrpaMMHBIA MaTepuall,
II0 CyIIECTBY M3JIaraeT €ro, ONUpPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATypHI,

- JIOIYCKaeT HEeCYIECTBEHHbIE OIMOKHU U HETOUHOCTH;

- UCHBITBIBAET 3aTPYJHEHHsS B INPAKTUYECKOM NPUMEHEHUU 3HAHUMI
HaIlpaBJICHUS,

- ¢1a00 apryMeHTHPYET Hay4HbIE MOJIOKEHHUS;

- 3aTpyaHsieTcs B pOPMYJIMPOBAHUH BBIBOJIOB U 0000IIEHUI];

- YaCTUYHO BJIAJICET CUCTEMOM CHEMATN3UPOBAHHBIX TOHSATHH.

«HEYIOBJIETBO
PUTEIBHO»
«HE 3aYTCHO»

- oOydyarommiics HE YCBOWJI 3HAYUTEIHLHOW YacTH MPOrPaMMHOTO
MaTepuana;

- JIONyCKAaeT CYNIECTBEHHbIE OMIMMOKA ¥  HETOYHOCTH
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIlPaBIICHUH;

- HCTIBITBIBAET TPYAHOCTH B MPAKTUIECKOM NMPUMEHCHUH 3HAHU;
- HE MOJKET apTyMEHTHPOBATh HAyUHBIE MOJIOKECHHUS,

- He GOpMYIHPYET BBIBOJIOB U 000OIICHUH.

npu

10.4. TumoBble KOHTPOJBHBIC 3aJaHUS WJIA UHBIE MaTEPHAIIbL:
1. Bonipocs! (3agaun) uist 9k3aMeHa (tadsuima 16)

Tabmuna 16 — Bompocs! (3agaun) 1s 9K3aMeHa

Ne /1t

[lepeuens BonpocoB (3a1a4) AJis HK3aMeHa

OO6nacTu NPUMEHEHHUs! KOMITBIOTEPA B PAAHMOTEXHUKE

Knaccudukaius paiMuOTEXHUYECKUX YCTPOHCTB

OCHOBHBIE THITBI 3aaa4 B paAuOTCXHUKC

Knaccudukaiusi nporpaMMHBIX CPEJICTB

[Tpo61eMHO—OPHEHTHPOBAHHBIE MAKETHl IPUKJIAHBIX POrpamMm

ISR Rl I

MeTon0—OpHUEeHTUPOBAHHBIC MAKETHI IPUKJIAIHBIX IPOTPAMM
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7. [TakeThl IPUKIIATHBIX TPOTpaMM 00IIIET0 Ha3HAYCHUS

8. HHTEIIIeKTy alTbHBIE CHCTEMBI

9. [TakeThl MPUKIIAJAHBIX TPOTPAMM aBTOMATH3UPOBAHHOTO MPOCSKTHPOBAHUS

10. Odmwucnpie [TI111

11. IIporpaMMHBIE CpeCTBA MyJIbTUMEUA

12. HacTonpHble n3/1aTeNbCKIE CUCTEMBI

13. Matemarnueckuii penakrop Mathcad

14. Cucrema cxemotexnuueckoro moaenupoBanus Electronics Workbench (Multisim)

15. YHHUBepCcaAIbHBIN MTAKET MPOTPAaMM CXEMOTEXHHUYECKOTro aHanm3a Micro-Cap

16. [Taket mporpaMm AJis IPOESKTUPOBAHUSI MHOTOCJIOWHBIX TIEUATHBIX TIAT, IS
IIPOM3BOJICTBA JEKTPOHHBIX CXeM U UX MojenupoBanus Orcad.

17. KommiiekcHasi cuctemMa aBTOMaTH3MPOBAHHOTO MTPOSKTUPOBAHMS PAIUOIIEKTPOHHBIX
cpeacts Altium Designer

18. AmHanu3 curHaioB u cucteMm. [laker SystemView

19. Cpena rpaduyeckoro nporpaMMHUpOBaHUS JIsl OBICTPOTO CO3/1aHUsI KOMIUIEKCHBIX
NPUIOKEHUH B 33/1a4aX U3MEPEHHSI, TECTUPOBAHHUSI, YIIPaBICHUS, aBTOMAaTH3AI[IH
Hay4YHOT'0 SKCIIEpHMeHTa B oOpa3oBanus LabView

20. MHororeneBoii nakeT NPOeKTUPOBAHMS U aHaJK3a - mporpaMMHubIid komiiekc ANSY'S

21. [TporpamMMHasi cpeaa it YUCIEHHOTO 3JIEKTpOMarHuTHOro Mmoaenuposanus FEKO

22. CucTeMHBII OX0/1 K MPOeKTHpoBaHHi0. OCHOBHBIC TIOHSITHSI

23. CucTteMHBIH OX0/1 K IPOSKTUPOBAHUIO. DTalbl IPOSKTUPOBAHMS

24. [TpyHIMIIBI CHCTEMHOTO MOJX0/a MPU MPOSKTUPOBAHUU

25. CtpyKTypa mporecca IpoeKTHPOBAHUS

26. Ctaauu MpOeKTUPOBAHUS

217. ConeprxkaHue TeX. 3aJJaHui Ha TPOCKTUPOBAHKE

28. Crpykrypa CAIIP

29. Pasunosugnoctu CAITP

30. [Tonrsitne 0 CALS-texHOMOTHN

31. KomMruiekcHble aBTOMAaTU3HUPOBAaHHBIE CHCTEMBbI

32. Texauueckoe obecrieuenue CAITIP

33. MatemaTruecKkuid annapar AJisi MoJIelel pa3IMuHbIX HEPAPXUUECKUX YPOBHEH

34, TpeboBanms K MATEMAaTUYECKUM MOJIEIISIM U YHCIIeHHBIM MeToaaMm B CATIP

35. Mecto nporeayp GopMUpoBaHHS MOJIeNIEH B MapIIPyTax MPOESKTUPOBAHUS

36. MaTtemaTrueckre MoJIeIH B MPOLIETypax aHaJnu3a Ha MaKpOypOBHE

37. MareMaTHUECKHE MOJICH B MIPOIlelypax aHAJu3a Ha MUKPOYpPOBHE

38. MoienrpoBaHue U aHaJIN3 aHAJIOTOBBIX YCTPOWCTB

39. MareMaTHUECKHE MOJICTH JUCKPETHBIX YCTPOHCTB

2. Boripocsl (3a1aun) uist 3auera / quddepeHnmpoBanHoro 3a4era (Tabmumna 17)

Ta6muma 17 — Boripocs! (3amaun) nis 3auera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3amay) s 3aueta / AuddepeHIInpoOBaHHOTO 3aUeTa

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

3. Tembl W 3amaHue ISl BBIMOJHEHHUS KypCOBOW paOOThI / BBIMOJHEHHS KypCOBOTO IPOEKTa
(Tabnuma 18)

Tabmuua 18 — IlpumepHblii mepeueHb TEM Ui BBINOJHEHHS KypcOBOH palOOThl / BBINOJHEHHUS

KyPCOBOTO IIPOEKTA

No i/t

[IpumMepHbIi IepeyeHb TeM IS BBIMOJIHEHUS KYpCOBOM PaOOThI / BBITOIHEHHS
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KypCOBOT'O IIPOEKTa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

4. Bonpochl 71s IPOBE/ICHHSI IPOMEKYTOUHOW aTTeCTallMy IPH TeCTUpoBaHuu (Taduuia 19)

Tabnuna 19 — [IpuMepHbIii IepedeHb BOIIPOCOB JJIS TECTOB

Ne /1t

[IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB

5. KoHTpoJIbHBIC U MpaKTHYECKUE 3a1a4u / 3a7aHus 10 auciuiuinHe (tadmuma 20)

Tabnuua 20 — [IpumepHbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 33134 / 3aJaHui

Ne n/mt [TpuMepHBIii IepedeHb KOHTPOIBHBIX U MPAKTHYECKUX 3aj1a4 / 3a1aHui
1. Altera
2. Microwave Office
3. System Vue
4, Maple
5. AutoCAD
6. Electronics Workbench (Multisim).
7. Micro-Cap
8. Altium Designer
9. ANSYS
10. FEKO
11. MMANA -GAL
12. Matlab
13. Cadsoft EAGLE
14, DesignLab
15. OrCAD
16. Atmel Studio
17. WinAVR

10.5. Meronuueckue MaTepualbl, ONpPEIENSIONINe MPOLEAYPhl OLIEHWBAHHS 3HAHHWH, YMEHHH,
HaBBIKOB M / WJIM ONBITA JEATEIbHOCTH, XapaKTepU3YIOUINX 3Tanbl (GOopMHUpOBaHUS KOMIETEHIIUH,
conepskarcs B [TonoxkeHnsax «O TekyIleM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXKYTOUHOM aTTeCTallun
ctynentoB ['YAII, oOydaromuxcst mo mporpaMmam Bbiciiero oopaszoBanHus» u «O MOJyJbHO-
PEUTHHTOBOM CHCTEME OLIEHKH KauecTBa yueOHO# paboThl cTyieHToB B 'Y AID.

11. MeToauveckue yKa3aHus JJisi 00y4AIOIIUXCA 10 OCBOCHHUIO TUCIMILIMHBI

HCJIBIO AUCHUIUIUMHEL ABJISICTCA — MHOJYYCHUC CTYACHTAMU HGO6XOIII/IMLIX 3HaHPII>'I, yMeHI/Iﬁ n

HaBBIKOB B 00JIaCTU HCIIOJIb30BaHUE METOJ0B, CII0OCO00B U CpCACTB IIOJIYUYCHHUS, XpPaHCHUA,

nepepaboTKu MHPOPMALIMK; CO3JaHUEe TOJIePKUBAIOIIe 00pa30BaTeIbHON Cpebl MPEenogaBaHus

OCHOB U OCOOEHHOCTEH COBPEMEHHOTO MPOTPaAaMMHOT0 OOecreueHus, X 00JacTeil MpUMEHEHUs B

IPaKTHKE

paquOMHXKEHEPA;  NPEAOCTABICHHE  BO3MOKHOCTU  CTYJEHTaM  DPa3BUTb U
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MPOJEMOHCTPUPOBATh HABBIKM B OOJACTU OCHOB MPUMEHEHMsSI BBIUMCIUTEIHLHOM TEXHUKU MpU
pa3palboTKe M IKCILTyaTalluy PaliodJIeKTPOHHBIX CUCTEM

Mertoanyeckue yKa3aHusl [IA  OOy4alOUIUXCH MO OCBOCHMI) JIEKIIHOHHOIO
MarepuaJjia (eciu npedycmMompeHo y4eoOHviM NAaHOM RO OAHHOU OUCYUNIUHE)

OcHOBHOE Ha3Ha4Y€HUE JIEKIIMOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE | SICHOE M3NI0KEeHHE yuyeOHOro marepuana. HazHaueHrne cOBpeMEHHOM JIEKIIMH B PaMKax
JUCHUIIMHBI HE B TOM, YTOOBI TMOJYYUTh BCIO HH(MOpPMAIMIO MO TEeMe, a B OCBOCHHH
byHIaMEHTaIbHBIX MPOOIEM TUCIUILTMHBL, METOAOB HAYYHOTO MO3HAHUS, HOBEHIIINX TOCTHKEHUI
HAy49HOW MBICIM. B yueOHOM mpormecce  JIeKIUS  BBINIOJHSET  METOAOJOTHYECKYIO,
OpPraHHU3aAIlMOHHYI0 U HHQOpPMAIMOHHYI0 (GYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIA ammapar
KOHKPETHOM 00nacTu 3HaHUs, €€ TpoOJIeMbl, NaeT IEJbHOE NPEACTABICHUE O IUCIUIUIMHE,
MOKa3bIBA€T B3aUMOCBSI3b C JPYTUMU AUCIUIUIMHAMM.

ILrapupyeMele pe3yJIbTaThl IIPH OCBOSHUH 00yJaIONIMMCS JSKIIMOHHOI0 MaTepHaia.

— TOJIy4YEHHE COBPEMEHHBIX, IIETOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
ONIPEAEISAETCS LIEJIEBOM YCTAHOBKOM K KaXJ0W KOHKPETHOU TEME;

— MOJIyYEHHUE OMbITa TBOPUECKOM pabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuTHEe  TNpo(ecCHOHANLHO—IENOBBIX  KadecTB, JIIOOBM K  MpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIUICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSTENIbHOM paboTHI;

— MOJIyYEHHUE 3HAHUI O COBPEMEHHOM YpPOBHE Pa3BUTHUSl HAYKU U TEXHUKH U O MPOTHO3E
WX pa3BUTHUs HA OMVOKANUIITNE TOJIBI;

— Hay4UTCs METOJIWYECKH o0O0paldaThiBaTh MaTepuayn (BBIACIATH TJIaBHBIE MBICTH |
MTOJIOKEHUS, TPUXOAUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTH UX B PA3JIMYHBIX (POPMYITUPOBKAX );

— TOJXy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIeKUMOHHBIA  MaTepHall  MOXKET  CONPOBOXKIATHCS  JEMOHCTpAllMe  CIIaliioB |
UCIIONB30BAaHUEM pa3JaTOYHOrO0 MaTepuaia TpH TPOBEACHHH KOPOTKHUX JTUCKyCcCHd 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK MO JUCITUTIIINHE.

CTpyKTypa IpeoCcTaBICHUs ISKIIMOHHOTO0 MaTepHaia:

—B_YCTHOH (OopME€ C JAEMOHCTpAIMENl OTAEIBLHBEIX TAOJHIl, GOPMYI M HMHOTO rpadHuecKoro
MaTepralia TMChbMEHHOM (opMe Ha JOCKE NOCPEACTBOM Mea WM MapKepa,

—B (hOpM€ OTKPBITON JUCKYCCUH IPHU 00CYKISHHH BOIIPOCOB, OCBEIIAEMBIX B IEKIIUIX;

—B_opMe Npe3eHTAlMi, COCTABJICHHLIX 0 OTACALHBIM pasjenaM JEKIHMOHHOIO0 Kypca M
JEMOHCTPHPYEMEIX IIPEIIOIABATEIICM.
— https://Ims.quap.ru/new/pluginfile.php/120008/mod_resource/content/0/%D0%9B%D0%B5%D

0%BA%D1%86%D0%B8%D0%B8.pdf

Meroanuyeckue YyKa3aHMsl JJs OOYYAKIIMXCH @0 NPOXOKICHUIO TMPAKTHYECKUX
3aHATHIA (eciu nPpedycMoOmpeno yueonvim nianom no OAHHOU OUCYUNTIUHE)

[IpakTrueckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOPM oOpraHu3auu y4eOHOTO
mpoliecca, 3aKII0YaONIecs] B BBHITTOJIHEHHH OOYYArOIUMHUCS IO PYKOBOJCTBOM IPEMNO1aBaTelIs
KOMIUIEKCa Yy4eOHBIX 3aJlaHuil C IIeNIblI0 YCBOGHHUS HAyYHO-TEOPETHUECKUX OCHOB YyueOHOU
JTUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITA TBOPUECKOH €ATEeIHbHOCTH.

enpro MpakTUYECKOTO 3aHATHS ISl OOYYaroIIerocs SBISETCS MPUBUTHE OOydaromieMmcs
YMEHHUI ¥ HaBBIKOB MTPAKTUYECKOW ESITENBHOCTH 10 U3Yy4YaeMOU NUCUUILINHE.

[Inanupyembie pe3yabTaThl TP OCBOCHUH 00YYaOIIEMCs IPAKTUYCCKUX 3aHATHIA:

— 3aKpCIlICHHC, er'IY6J'IeHI/I€, pacliipeHue M JACTaJIN3alunsd 3HAHUU npu peuicHUun
KOHKPCTHBIX 3a71a4;


https://lms.guap.ru/new/pluginfile.php/120008/mod_resource/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D0%B8.pdf
https://lms.guap.ru/new/pluginfile.php/120008/mod_resource/content/0/%D0%9B%D0%B5%D0%BA%D1%86%D0%B8%D0%B8.pdf
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— pa3BUTHE  IO3HABATEJIbHBIX  CIOCOOHOCTEH,  CAMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAaMHM W METOAMKAMU U3y4YeHHs] KOHKPETHOW yueOHOI
JUCIUIIINHBL,

— BbIpa0OTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TMOJIyYEHHBIX 3HAHMHA JUIs
BBITIOJIHEHMS 3a/1aHU;

— obecrieyeHue palMoOHAIBHOTO COYETAHUS KOJUICKTUBHOW M WHAMBHIYaJbHOH (Qopm
00yueHwusl.

DyHKINN IPAKTUYECKUX 3aHATUH:

— II03HaBaTeJbHAs;

— pa3BuBaroulas;

—  BOCHHTATeJIbHas.

[Io xapakTepy BBINOJHSAEMBIX OOYyYaIOIIUMCS 33JaHUM MO MPAKTUYECKUM 3aHSITHUSIM
HOJPA3EIIAI0TCS Ha:

— O3HAaKOMMTEJIbHBIE, IPOBOJUMBIE C LIENIbI0 3aKPEIUICHNS U KOHKPETU3ALMU U3YYEHHOIO
TEOPETUYECKOI0 MaTepHaa;

— aHaJIUTUYECKHE, CTaBAIIME CBOCH LEbl0 MONTy4YeHHUE HOBOM HMH(pOpMAaIlMM Ha OCHOBE
(dopManTu30BaHHBIX METO/I0B;

— TBOpPYECKHE, CBS3aHHBIC C MOJy4YEHHEM HOBOH HMH(OpPMALUMU IyTEM CaMOCTOSTEIHLHO
BbIOpaHHBIX MOJXO/0B K PEIICHHUIO 3a/1a4.

@opMbl OpraHM3allUd MPAKTUYECKUX 3aHATUN ONPENENSIIOTCS B COOTBETCTBHM  CO
CHeU(PUUYECKUMH OCOOCHHOCTAMU Y4YEOHON IUCHUIUIMHBI W uensiMu oOyueHus. OHHU MOTYT
IIPOBOAUTHCS

— B MHTEPaKTUBHOW (hopMe (pelIeHne CUTYaMOHHBIX 3a/1a4, 3aHATH 110 MOAEITHUPOBAHUIO
peasIbHbIX YCIIOBHI, JI€JIOBBIE WIPbI, UIPOBOE MPOEKTHUPOBAHHE, WMUTAIIMOHHBIE 3aHATHUSA,
BbIE3/IHBIE 3aHATHA B OpraHu3aluu (MpeInpusTHs), JAeioBas ydeOHass urpa, poJsieBas Hrpa,
TICUXOJIOTUYECKHI TPEHHUHT, KeiC, MO3TOBOH HITYpM, IPYIIOBbIC TUCKYCCHH);

— B HE MHTEPaKTUBHOW (opMe (BBINOJIHEHHE YNPa)KHEHWH, pelleHHue TUIOBBIX 3ajad,
pelIeHNne CUTYalMOHHBIX 3a/1a4 U JIpyroe).

Metoauka npoBeIeHUs IPAKTUYECKOTO 3aHITHUS MOXKET ObITh Pa3IMYHON, IPU ITOM BaXKHO
JOCTHIKEHHUE OOIIe 1eNn TUCIUIITHHBIL.

TpeOoBaHMsl K NPOBEIEHNIO NPAKTHYECKHUX 3aHATHH
[IpenycmoTpeHHbIE yUeOHBIM IIJIAHOM MPaKTUYECKHE 3aHATHS 1o auciuiuinie «lIpobieMHo
OPUECHTHUPOBAHHBLIC IMMAKETHI IPUKIIAJHBIX IIPOrpaMM B PaJUOTEXHUKE) IIPOBOAATCA B (1)opMe

® CCMHHApPOB, HA KOTOPBIX O6CV)KI[aIOTC$I KaK TEMbI JICKITMOHHOI'O KypCa, TaK U TCMBbI,

IPCUIOKCHHBIC HA CAMOCTOSTECIIbHOC N3YYCHHUEC CTY/ICHTAMU,

® OTKPBITHIX )II/ICKVCCI/II\/II, Ha IMPEAJIO0KEHHBIC MMPENTOAaBaATCIIEM TEMBI,

L4 HDC?’CHTaIII/II\/JL OpEACTaBIACMBIX CTYJICHTAMH.

[IpumepHBIil TepedeHpb TeM 7S IPaKTUYECKUX 3aHATHH rpeacTaBieH B Tadnuue 20.

B Teuenme cemecTtpa KaXKABIH CTYIEHT JOJDKEH TMPEICTaBUTh NpEnojaBaTell0o M Ha
BceoOmee obcyxaeHne 1 — 2 mpe3eHTaluyu Ha BRIOpAHHYIO MM WM YKa3aHHYIO IPErojiaBaTelieM
temy. Kaxxnas npeseHTanus JoJKHA coliepKaTh He MeHee 10 cnaiios.

Kaxxmass mpencraBieHHass Tpe3eHTAllds OIEHUBACTCS MpPENoAaBaTeNieM HCXOAs U3
CIETYIOIINX KPUTEPUEB:

® COOTBECTCTBUA HpC,Z[JIO)KGHHOfI TEMCE,
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e KayecTBa WJUIIOCTPATUBHOIO U Ipa)uecKoro MaTepuaiosn;

e [IyOMHBI PACKPBITUS TEMBI,

® 3aUHTEPECOBAHHOCTHU CTYJEHTA MPEACTABIAEMOM UM MaTepHalle MPE3CHTALUY;
® KayecTBa M3JIOKECHHS MaTepHaa.

Kpowme Toro, B xoj1e 0011eil AUCKYCCUU OLIEHUBAETCS y4acTHE B HEM KaKJI0TO U3 NMPUCYTCTBYIOMIMX
CTYJICHTOB.

MeToanyeckune yka3aHusi JJisi 00y4aIOIIHUXCS MO MPOXO0KIEHUIO JIa00PaTOPHBIX PadoT

B xozne BbINOIHEHHUs 1a00pPaTOPHBIX pabOT 0O0yYaroIUiics TOKEH yIIIyOUTh U 3aKpENuTh
3HAHMS, IPAKTUYECKHE HABBIKU, OBJIAZIETh COBPEMEHHON METOJUKON M TEXHUKOW SKCIIEPUMEHTA B
COOTBETCTBUM C  KBAJU(PHUKAIMOHHOM  XapaKTepUCTUKOW  oOyuaromierocs.  BwinmonHeHue
7a00paTOPHBIX PAaOOT COCTOUT U3 HKCHEPUMEHTATBHO-TIPAKTHYECKOW, PacYeTHO-aHATUTHYECKOU
4acTeH U KOHTPOJIbHBIX MEPOIPUATHMN.

Boinonnenue n1abopaTopHbIX paboT OO0yyaroUIMMCsl SBJSETCS HEOTHEMJIEMOM YacThbIO
U3y4YEeHUs JUCLUMIUIMHBI, OIpeleasieMod Y4YeOHbIM IIJJaHOM, M OTHOCUTCS K CpE/ICTBaM,
o0ecreunBaroIluM pelIeHUe CIeIy0INX OCHOBHBIX 33/a4 y 00y4aroerocs:

— TpuoOpeTeHNe HABBIKOB UCCIICIOBAHMS MIPOIECCOB, SBJICHUA U 00BEKTOB, U3YYaEMbIX B
paMKax JTaHHOW TUCIUILINHBI,

— 3aKpeIUICHHE, pa3BUTHE W JETalu3alis TCOPCTUYCCKHX 3HAHUH, IOJNyYEHHBIX Ha
JICKITUSX;

— TIOJyYeHUE HOBOM MH(OPMAIINH 110 H3ydaeMOU TUCIUILINHE;

— mpuoOpeTeHrne HaBBIKOB CAMOCTOSITEIHFHOM pabOThI ¢ TabOpaTOPHBIM 000PY/I0BaHUEM U
pudopamu.

3aganue u TpeOGOBaHUS K MPOBEACHUIO J1a00PATOPHBIX padoT

JlabopaTopHble 3aHATHS MPOBOJSATCS B KOMIIBIOTEPHOM KJlacce.

Jiss  BBIMOJNIHEHHWST J1TAaOOpaTOpHBIX  paboT, KaXAbI oOydaromuecss MOJydaeT oOT
npernojaBaTens 3aJaHue IO JIabopaTOpHOW paboTe, 3HAKOMHUTCS C TOPSAKOM BBIOJHEHHUS,
NPEJICTABIISIET MPETIOIaBATENI0 aJTOPUTM PEIICHUS 3a7auM, JJUCTHHT MPOTPAMMBI U KOHTPOJIbHBIE
pe3yIbTaThI

3amura J1abopaToOpHBIX PadOT MPEANOoIaraeT HaTHINe OTUETa Y KAXKIO0TO U3 00yUJarOIIUXCS.
OTuér noOKeH OBITh BHINOJIHEH 10 BCEM TNPaBWIaM, TPEIYCMOTPEHHBIM METOINYECKUMHU
YKa3aHUSIMH K JJa0OpaTOpPHOM paboTe 1 HOPMATHBHOM JIOKyMeHTanue BY3a.

[Tocne o3HakomIleHUsI C coAepKaHMEM OTUYéTa U MPEJCTaBICHHBIMU B HEM pe3yJbTaTaMH
UCCIIEIOBAaHMs, TpernojaBarenb 3adaéT KakIOMy U3 OOYyYalolUMXCs HECKOJIBKO BOIPOCOB,
KacaroIuxcs IMO0 TEOPeTUYECKOro MaTepuasa, M3JI0)KEHHOI0 B METOJMYECKUX YKa3aHMAX, JTUO0
aHaIu3a MOJYYEHHBIX PACYETHBIX JAAHHBIX. TOJBKO MOCIE YCHEUIHBIX OTBETOB O0yYalomerocs Ha
BOTIPOCHI MTPETIOIaBaTENsl M YCBOCHUSI UM TEOPETUUECKOTO MaTepraa, CTABUTCS OIICHKA.

Taxum 00pazom, TpU MPOBEACHUH JTA0OPATOPHBIX 3aHATHI MpPENnoJaBaTelb OCYIIECTBIISET
KOHTPOJIb YCIIEBAEMOCTH MOCPEACTBOM CIIEIYIOIINUX CPEICTB:

® OIICHMBAETCS YCHEIIHOE BBIMOJHEHHE IPOrpaMMbl BBIYMCICHHUNA, HW3JI0)KEHHOW B
METOJIMUECKUX YKa3aHHUSIX U KOPPEKTHOCTH pabOTHI IPOTPAMMBIL;
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e OIICHWBaeTCs TpaMOTHOE OQopMIICHHE OT4YéTa 10 JlabopaTopHO padore B
COOTBETCTBHUU C TPEOOBAHUSIMU METOIMUECKUX YKa3aHUH, a TAK)KE HAJTUYHE B OTUETE
BBIBOJIOB O Pe3yJIbTaTax MPOBEAEHHBIX BEIYUCIICHUI;
® OIICHUWBAIOTCS OTBETHI CTYJICHTOB B XOJIC 3alUTHI JIJAOOPATOPHOU PAbOTHI.
Bce orieHKH, B TOM YHCJIE UTOIOBasl, BEICTABJISAIOTCS 10 S-0ajbHOM IIKae.
Jns kaknmod M3 yKa3aHHBIX B TaOnwie jgabopaTOpHbIX paboT Ha Kadeape HMEIOTCS
METOANYECKUE YKA3aHMUSI.

Crpykrypa u ¢popma oTuera o JadopaTopHoii padore
[IpuBOIATCS B METOJUYECKHX YKa3aHUSAX K BBIOJHEHHUIO 1a00paTOPHBIX paboT, a TaKXKe B
paszene HopMaTHBHOM JqokyMeHTanuu caira I'YAII http://quap.ru/guap/standart/titl_main.shtml.

TpebdoBanus k opopMIICHHIO OTYETA 0 J1abopaTOpHOIi padoTe
[IpuBOIATCSA B METOJIUYECKHX YKA3aHUAX K BBITOJHEHHIO J1a00paTOPHBIX padoT, a TAKXKe B
pasjiesic HopMaTHBHOM nokyMeHTanuu caiita ['Y AIT http://quap.ru/quap/standart/titl_main.shtml.

MeToanueckue ykKa3aHusi JAJsi O0Y4YAKOIIMXCHA MO NPOXOKAEHHID CAMOCTOSATEIbHOM
padoThbI

B Xone BBINOMHEHHS CAMOCTOATENBbHOM paboThl, OOydYarolIuiics BBINOJHSIET padoTy IO
3aJ]aHUI0 U TIPY METOANYECKOM PYKOBOJCTBE IIPENojaBaTeis, HO 0€3 €ro HENOCPeICTBEHHOTO
y4acTusl.

Jst ofOydarommxcst 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOSTENIbHas paboTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO paboTy.

B mpomecce BBITIOJIHEHHS] CaMOCTOSITENBHOM pabOThl, y oOydvaromierocs ¢GhopMHpYyeTCs
1esiecoo0pa3Hoe TUIaHUpOBaHUe pabouero BpeMeHH, KOTOPOe MO3BOJSIET UM Pa3BUBATh YMEHHS U
HaBBIKH B YCBOCHHUHU W CUCTEMaTH3aIlMH MPHOOPETAEMbIX 3HAHUI, 0O0ecIeunBaeT BEICOKUN YPOBEHb
YCIEBAEMOCTH B MEPHUO]T 00YUCHHS, TOMOTAET MOTYYUTh HABBIKU MOBBIIIECHHUS TPO(HECCHOHATEHOTO
YPOBHS.

MeTouYecKUMU ~ MarepualiaMd, — HaMpaBJSIONIMMH ~ CaMOCTOSITENIEHYI0  paboTy
00y4Yaromuxcs SABISIOTCS:

—  y4eOHO-METOJUYECKHI MaTepual Mo JUCIHUILTHHE;

—  METOIUYECKHE yKa3aHUS MO BHIMOJHEHHIO KOHTPOJIBHBIX paboT (sl 00yYaroIIUXCs 110
3a049HOM opMe 00yUeHUs).

[Tepeuens TeM ISl CAMOCTOATEIHHON PaOOTHI:

Altera
Microwave Office
System Vue
Maple

AutoCAD
Electronics Workbench (Multisim).
Micro-Cap
Altium Designer

. ANSYS

10. FEKO

11. MMANA -GAL
12. Matlab

13. Cadsoft EAGLE
14. DesignLab

©CoNoOR~wWNE


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml
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15. OrCAD
16. Atmel Studio
17. WinAVR

Meroanyeckue ykasaHHsl AJdsi O0Oy4alOIIMXCS IO IPOXO0XKACHUIO IPOMEKYTOYHOH
arrecTauuu

[IpomexyTounas aTTecTanus o0y4aromuxcs MpeayCMaTpUBAET OLICHUBAaHHE
MIPOMEXKYTOUHBIX M OKOHYATEIbHBIX PE3yJIbTaTOB 00ydeHHs Mo AucuuimiuHe. OHa BKIIIOYAET B
ceOst:

— 93K3aMeH — (opMa OIEHKH 3HAHUH, MOTYYEHHBIX OO0YYaIOLMMCS B MPOLECCe U3yUEHUs
BCEH MUCIMIUIMHBI UM €€ YaCTH, HAaBBIKOB CAMOCTOSITENILHOM paboThl, CIIOCOOHOCTH MPUMEHSTH X
JUISL  PELIEHUs] MpaKTUYECKUX 3a7ad. OK3aMeH, KakK [paBWiO, IPOBOJUTCS B IEPUOJ]
9K3aMEHALIMOHHOM CECCHUM M 3aBEpPIIAETCA AaTTECTALMOHHOM OLEHKOW «OTJIIMYHO», «XOpPOLIOY,
«YJOBJIETBOPUTEIIBHO», «HEYJOBJIETBOPUTEIIHHO.

— 3a4eT — 3TO (QopMa OLEHKU 3HAHHM, MOJYyYEHHBIX OOydYarolIMMCA B XOJi€ H3yueHUs
y4eOHOM JAMCUUIUIMHBI B LEJIOM WU MPOMEKYTOYHas (IO OKOHYaHHHM CEMECTpa) OICHKA 3HAHMMA
00y4armuMcs 10 OTAEIbHBIM pa3esiaM JUCHUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOH «3a4TeHO» WU
«HE 3aUTEHO».

— nuddepeHIUpOBaHHbI 3a4eT — 23T0 (opmMa OIECHKH 3HAHWUH, TOIYYEHHBIX
oOyyJaromuMcs TPy U3YYEHUU AUCIHUIUIMHBI, NMPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYyHO-UCCIENI0BATEIbCKIX PAab0T M MPOXOXKJICHUU NMPAKTHK C aTTECTAMOHHOW OIEHKON
«OTJINYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHOY.

Cucrema OLEHOK IIpUM HPOBEJEHUM IPOMEKYTOUYHON aTTECTALUU OCYILECTBISETCS B
cooTBeTcTBUM ¢ TpeboBanusimMu [lomoxkennit «O TekymeM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXYTOUHON arrectanuu cryneHToB ['YAII, oOywarommxcs 1O mporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYJBHO-PEUTHHTOBON CHCTEME OIEHKH KadecTBa Y4YeOHOUW pPabOThI
ctyneHToB B 'Y AID».



JIucT BHECEHUsI UBMEHEHUH B pa0ouyt0 MpOrpaMMy JAUCLMILIAHBI
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