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AHHOTaM

Hucunmumna «IIpoexTupoBanne OBICTPONEHCTBYIOIIMX MEUATHBIX Y3JIOB» BXOIUT B
00pa3oBaTEeNIbHYI0 MpPOrpaMMy BBICIIETO OOpa3OBaHWs — MPOrPpaMMy MAarucTpaTrypbl IO
HampasjieHur0 noArotoBky/ cnenmanbHocTH 11.04.03 «KoHCTpympoBaHWE H TEXHOJIOTHS
SJIEKTPOHHBIX ~ CpencTB»  HampaBieHHOCTH  «lIpoekTupoBaHme U KOHCTPyHpOBaHUE
BCTPAaUBAEMbIX CHUCTEM [JIsI KOCMHMYECKOrO U PAaKETHOro OOOpydOBaHUSY. JluCHHUIUTMHA
peanusyetcs kapeapoit « NelIC».

JlucuuruiiHa HaeneHa Ha (POPMHUPOBAHNE Y BBIITYCKHUKA CIETYIOIINX KOMIIETEHLIHA:

ITIK-6 «Crnioco0eH onpenessiTh Leld, OCYIEeCTBISTh MIOCTAHOBKY 3a/1a4 MPOSKTHPOBAHUS
SNIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOWCTB PA3JIUYHOTO (PYHKIMOHAJIBHOTO HAa3HAUEHHUS,
MOATOTABINBATh TEXHUYECKHE 33/1aHNS Ha BBIMOJIHEHUE MTPOEKTHBIX PadoTy

IIK-7 «CnocobeH mnpoeKTHpPOBaTh YCTPOHCTBA, MPUOOPbI M CHCTEMBI 3JIEKTPOHHOU
TEXHUKHU C YYE€TOM 33JaHHBIX TPEeOOBaAHMID»

IIK-8 «Cnocoben paspabaTbiBaTh NPOEKTHO-KOHCTPYKTOPCKYEO JTOKYMEHTALMIO B
COOTBETCTBUH C METOANYECKIMH U HOPMATHUBHBIMH TPEOOBAHUAMI

CopepxaHue IHUCLUIUIMHBI OXBAaTbIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C CO3JaHUEM
BBICOKOKAUECTBEHHBIX, HAN&KHBIX U 3((PEKTUBHBIX OBICTPOAEHCTBYIOINX MEYaTHBIX Y3JIOB,
OTBEYAIOIIUX COBPEMEHHBIM TPeOOBaHMUAM LU(PPOBOH 3JIEKTPOHUKH W MPOMBILUIEHHOTO
MIPOU3BOJICTBA.

[IpenopaBaHue IUCHUIUIUHBI TPEAYCMATPHUBAET CleAyIole (OpMbl OpraHH3aLHUU
yueOHOro mpomnecca: JIEKINH, MPAKTHUECKUE 3aHITHs, CAMOCTOsITeNIbHAs paboTa obydJaromerocs,
KypCOBO€ MPOEKTHUPOBAHHUE.

IIporpammoli AMCLUIINHBEI MPEIyCMOTPEHbI CIEAYIOLIHE BUAbl KOHTPOJISA: TEKYLIMH
KOHTPOJIb YCIIEBAEMOCTH, MMPOMEKYTOUHAs aTTecTanus B popme nuddepeHmpoBaHHOTO 3a49eTa.

OO0masi TpyAOEMKOCTh OCBOEHUSI AUCLHILIUHBI COCTABIISICT 3 3a4eTHBIX enuHHIbI, 108
4acoB.

A3bIK OOy4EHHUS IO AUCLUTUTUHE KPYCCKHHA »



1. TlepeueHb MIAHUPYEMBIX PE3YJIbTATOB OOYUEHUS IO AUCLUTUINHE

1.1. Ilenu npenopaBaHus AUCLUTLIUHBI

DopMHUPOBaHUE Y CTYIEHTOB MPOPECCUOHATBHBIX KOMIIETEHIIHH MO0 CXEMOTEX HIYECKOMY
U KOHCTPYKTOPCKOMY MpPOEKTHPOBAHUIO OBICTPOAEHCTBYIOIINX IE€YAaTHBIX IUIaT LU(PPOBOI
anmapaTypsl ¢ y4éToM TpeboBaHUM 3IeKTpOMarauTHON coBMecTumoctu (OMC) u obecrnieueHus
LIEJIOCTHOCTH CUTHAJIOB U MUTAaHUs B NT€YaTHBIX y3Jax.

1.2, JlucuuruinHa  BXOOUT B COCTaB  4acTd, (opMmupyemMoll  y4aCTHHKAMHU
00pa3zoBaTeNIbHBIX OTHOIIECHUH, 00pa3oBaTeIbHON MPOrpaMMbl BeICIIEro oOpa3oBaHus (nanee —
OII BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS MO JUCLHUILINHE, COOTHECEHHBIX C
IJIaHUpYeMbIMU pesynbTataMu ocsoeHus OIT BO.

B pesynbrare m3ydeHHs AMCLUUIUIMHBI OOYYarOIIUHCS JOJDKEH O0NaaaTh CIEAYIOIIMMU
KOMIIETEHIIMSIMU WJIM UX YacTAMU. KoMneTeHunu 1 UHAUKATOPBI UX JOCTHXKEHUs IPUBEACHBI B
tabmune 1.

Tabmmua 1 — IlepedyeHp KOMIETEHIMI U MHANKATOPOB MX JTOCTHKECHUS

Kareropus (rpynma) Kon n HanmeHnoBanue Kon n HanMmeHOBaHNe HMHIUKATOPA
KOMITETCHLIH KOMITETCHLINH JOCTHXKEHUs] KOMIIETEHLIUU

TIK-6 Cniocoben
OTIPENENATH IIEITH,

OCYLIECTBJISATh
IIOCTAHOBKY 3a1a4 IIK-6.3.1 3HaTh CX€MbI U KOHCTPYKLIUU
MIPOEKTUPOBAHUS 3JIEKTPOHHBIX CPENCTB PA3IUYHOIO
3JIEKTPOHHBIX MPUOOPOB, | PYHKUHNOHATIHHOTO HA3HAYCHUS
[IpodeccronanbHbIe | CX€M U YCTPOHCTB [IK-6.Y.1 ymeTh NOAroTaBINBATD
KOMITETEHLIUH Pa3IU4YHOrO TEXHUYECKUE 3aJaHUS HA BBINOJIHEHNE
(YHKIIMOHAIIBHOTO MPOEKTHBIX padoT
Ha3HAYEHUs, I1IK-6.B.1 BnameTs HaBBIKAMH pa3pabOTKH
MOArOTaBINBATH APXUTEKTYPBI SJIEKTPOHHBIX CPENCTB

TCXHUYCCKUEC 3aJaHNA Ha
BBITIOJTHCHHUE TPOCKTHBIX

pabot
I1IK-7.3.1 3HaTh MPUHLUIIBI TOATOTOBKHU
IIK-7 Cniocoben TEXHUYECKUX 3a1aHUI Ha COBPEMEHHBIE
IIPOEKTHPOBATH 3JIEKTPOHHBIE yCTPOICTBA
IIpodeccnonanpHeie | ycTpoiictBa, mpudopsi u | [IK-7.Y.1 ymeTs pa3zpabaTeiBaTh NprOOpHI U
KOMIIETEHLINU CUCTEMBI dJIEKTPOHHON CUCTEMBI 3JIEKTPOHHON TEXHUKU
TEXHUKHU C YUETOM [IK-7.B.1 Bnagetre HaBbIKAaMHU
3alaHHBIX TPeOOBaHUHI MPOEKTUPOBAHHUS SJIEKTPOHHBIX IPUOOPOB C
y4ETOM 33JaHHBIX TPeOOBAHUN
ITK-8 Cniocoben I1K-8.3.1 3HaTh HOpMaTHBHBIE TPEOOBAHUS K
pa3pabaTbiBaTh pa3paboTke MPOEKTHO-KOHCTPYKTOPCKOH
MIPOEKTHO- NOKYMEHTaL U
TpotheccuonambHbe KOHCTPYKTOPCKYIO [IK-8.VY.1 ymeTh HCNOAB30BATh CTAHAAPTHI U
KOMIIETEH I JOKYMEHTALUIO B HOPMAaTHUBHbIE TPeOOBaHUS MPH pa3paboTKe
COOTBETCTBUHU C IOKYMEHTaL 1
METONUYECKUMHU U I1K-8.B.1 BnaseTs HaBBIKAMH pa3padOTKH
HOPMaTUBHBIMU JOKYMEHTALMU JJI1 OpraHU3aliy BbITycka
TpeOOBAHUSIMU U3 JeINH

2. Mecto aucuumiauHel B ctpykType Ol
JuciuminHa MOkeT 0a3UpOBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX O0YYAIOIUMUCS
NPU U3YYEHHUH CIIEAYIOIIHNX TUCIUILINH!




— « Maremarudeckoe MOAEINPOBAHNE YCTPOUCTB U CUCTEM,

— « CucreMpl aBTOMaTHYECKOTO MTPOEKTUPOBAHUS B DJIEKTPOHUKE.

3HaHMs, TOJy4YEHHble NPU H3yUYEHHUH MaTepuaia AaHHOW IUCLUIUIMHBIL, HMEIOT Kak
CaMOCTOATENILHOE 3HAYEHHE, TaK U UCMOIB3YIOTCS IPU U3YYEHUU APYTUX OUCLUTIINH!

— «KoncTpynposanue u npou3BOACTBO PAAUO3JIEKTPOHHON anmnapaTypbl»,

— «AHaJIMU3 LIeIOCTHOCTH CUTHAJIOBY,

— «DIeKTpOMarH1uTHasi COBMECTUMOCTD 3JIEKTPOHHBIX CPECTBY,

—IIpenaunnomuas mpaKTUKA,

— BrimonHeHue v 3amuTa BBIMYCKHON KBATM(UKALIMOHHONU PadoThI.

3. OObeM U TPyIOEMKOCTb JUCLIUTLTHHBI
Hannbie 006 obmeM o0beMe AMCLUIUIMHBL, TPYJOEMKOCTH OTHEIBHBIX BHIOB Y4eOHOH
paboThI MO AUCHHUILTHHE (M pacnpeneieHue 3TOi TPy I0eMKOCTH [0 CEMECTPaM) MPEACTaBIICHbI B
tabmmue 2.

Tabmuma 2 — O6beM U TPYTOEMKOCTb TUCHIUTIIHHBI

TpynoemkocTs 1o
Bun yueOHol paboTsl Bcero cemecTpam
Ne3
1 2 3
Obwan mMpyooemMKocmb OUCUUNTUHBL, 3/ 108 3/ 108
3E/ (4ac)
H3 nHux uacoe npaxmuyueckoil LOO20MoOBKU 34 34
Ayoumopnsie 3aHAmMuUA, BCETO Yac. 51 51
B TOM YHCJIE!
nexiuu (JI), (dac) 17 17
npaktuiyeckue/cemunapckue 3ansatus  (I13),
17 17
(qac)
nadoparopHbie padotsl (JIP), (dac)
kypcosoii pabora (KP), (1ac) 17 17
JK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (Jac) 57 57
Buo npomesicymounoit ammecmayuu: 3ader,
mudd. 3ader, sk3amer (3ader, dudd. 3au, Mudd. Hudd. 3au.
Ik, ) 3au.

Ilpumeyanue: KaHIUAATCKUIN YK3aMeH

4. CopeprkaHU€ UCLUTITUHBI
4.1. PacnpeneneHue TpyaOEMKOCTH AUCLUILIMHBI MO pa3fesiaM U BUIAM 3aHATHH.
Pazpenbl, TeMbl UCITUTUIMHBI U UX TPYAOEMKOCTDb MPUBENCHBI B TAOIHIIE 3.

Tabnmua 3 — Paznesnsl, TeMbl JUCHMITIMHBL, UX TPYIOEMKOCTb

Jexuun | 13 (C3)| JIP KIT CPC
Pazmenbl, TeMBI THUCLMILTHHBL
(uac) (aac) (uac) (uac) (uac)
Cemectp 3

Paznen 1. BeeneHnne B mpoekTHpoBaHye 1 1 )
OBICTPOACHCTBYIOIUX MCYATHBIX Y3JI0B.
Paznen 2. dnemenTHasg 6a3a u mapaMeTprl HUPPOBBIX 5 5 A
CHUTHAJIOB
Paznen 3. Jluauu nepeaadu B ICYATHOM MOHTAXKE U 2 2 4
MX MAPaMETPhI
Paznen 4. AHanus v yCTPaHCHHES TTOMEX B JIMHHUSX 2 2 4
nepeaaun




Paznen 5. Ilomexu B cucTeMax MATAHUASL U METOABI UX 5 5 5
0 TABJICHHSI
Paznen 6. [IpockTpoBaHHEC MHOTOCIOWHBIX MTEYATHBIX 2 2 6
miat (MIIIT)
Paznen 7. JuddepennunanpHas nepeaada CUTHAIOB U
2 2 4
obecneucHne IMC
Paznen 8. MeToapt oGecieueHUS LIEIOCTHOCTH 2 2 4
CUTHAJIOB U IMUTAHUS
Paznen 9. Marepuaibl ¥ TEXHOJIOTHH H3TOTOBJICHUS 2 5 4
TICYATHBIX ILJIAT
Brimonuenue kypcosoii paboTsl 17 20
Hroro B cemecTpe: 17 17 17 57
Hroro 17 17 0 17 57
IIpakTuueckass TOATOTOBKA 3aKJIKOYAETCS B HEMOCPEACTBEHHOM  BBINOJHEHUHU
OOy4arOIUMHUCST ~ OINpPENEeNeHHbIX  TPYOOBBIX  (PyHKUMH,  CBSI3aHHBIX C  Oy;aymei

npoecCHOHANTBHON e TETBHOCTHIO.

4.2. Copmep:kaHue pa3iesioB U TEM JICKLIIUOHHBIX 3aHITHI.
Conep:xaHrie pa3aeNioB U TeM JICKIIMOHHbBIX 3aHITHI MPUBEICHO B TAOIHUIE 4.

Tabmma 4 — ConeprkaHue pa3feNoB U TEM JISKIIMOHHOTO LUKJIA

Howmep pasaena

HaszBaHue u conepkaHue pa3aesoB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 1. Beenenue B
MPOCKTHPOBAHHE
OBICTPOACHCTBYIOIIHNX
MICYATHBIX V3JI0B.

OCHOBHBIC IOHATHS BHYTPUCHCTEMHON 3ICKTPOMATHUTHON
cosmectamocTu (IMC).

Krnaccuduxarms u 0ocoGeHHOCTH OBICTPOACHCTBYIOIINX MEUATHBIX
mwiat updPOBOH anmapaTypsl.

Paznen 2. dnemenTHas 6aza u
napameTpsl HH(PPOBEIX
CHUTHAJIOB

XapaKkTepUCTHKH TU(PPOBBIX CHTHATIOB BO BPEMEHHOH H YaCTOTHOMH
00IacTIX.

3HCKTpI/I‘ICCKI/I€ HapaMCprI KOMIIOHCHTOB U CUCTCM ITUTAHUA
MHKPOCXEM.

IMapameTpsl MOMEXO3AUTUINEHHOCTH U OBICTPOACHCTBHUS

Paznen 3. Jlunun nepegauu B
IEYATHOM MOHTAXKE U UX
napaMeTPbl

MopenupoBasne THHAHN TIEpEaYH.

BoarOBOE cOmpoTUBICHHE H €TO POIH B 0OECICUCHUH IIETOCTHOCTH
CHTHaJA.

Brusane mapamMeTpoB THHHH NIepeaady Ha KaueCTBO CHIHAJIOB.

Paznen 4. Ananus u
YCTPAHEHHUE TIOMEX B TUHUAX
nepeaadn

OTpaxeHus U ICPEKPCCTHBIC MOMEXH.
MeToab! OLICHKH U CHHKCHHS ITOMEX.

Paznen 5. Ilomexu B cuctemMax
IMUTAHUA U MCTOABI UX
MOJaBJICHUS

MexaHu3MBbI o6pa3013aHH;1 nOMCX B PACHIPCACIICHUN ITUTAHU.
Hcnonp3oBanue Pa3BA3BIBAOIUX KOHACHCATOPOB U PACUCT MOJHOTO
CONPOTUBJICHUA CUCTCMBI ITUTAHUSI.

Paznen 6. [IpoextupoBanue
MHOTOCJIOMHBIX IICYATHBIX IIJIAT

(MIIIT)

Crpykrypa u GopMHPOBAHUE CTEKOB MHOTOCIOWHBIX IIIAT.
PacueT Ga30BBIX 3BEHBCB U ITIAHAPHBIX KOHACHCATOPOB B CHCTEME
MTUTAHUSL.

Paznen 7. Juddepenuunanpaas
nepeaada CUrHAIOB U
obecneucHne IMC

OcobeHHocTH MpoeckTHPOBaHUA Au(pPepeHIHATBHBIX Tap.
PexomeHganmu no 00eCIeUCHAUIO 3JICKTPOMArHUTHOW COBMECTUMOCTH
MICYATHBIX V3JI0B.

Paznen 8. MeToanl
oOecrieyeHus LEJI0CTHOCTH
CHUTHAJIOB U ITUTAHUS

Teopus u mpakTHUecKue METOAbI obecneueHus signal integrity u
power integrity.
PacueTsl v OLIcHKA TCXHUYECKHX PCLICHUH.

Paznen 9. Marepuanst u
TCXHOJIOIMHU U3rOTOBJICHHUA
TIICYATHBIX ILJIAT

BriGop matepuanos ¢ HeOOXOAUMBIMH 3ICKTPOPUIHICCKUMU
CBOMCTBAaMH.
BravsiHue TeXHOIOrHM MPOU3BOACTBA HA XAPAKTCPHUCTHKH ILIAT.




43.

[IpakTrueckue (CEeMUHAPCKHE) 3aHITUS

TeMbl MpakTHUECKUX 3aHATHI U X TPYAOEMKOCTb IPUBEIACHBI B TAOJIHULIE 5.

Tabmmua 5 — IlpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

W3 Hux Ne
Ne | Temsbl npaktnueckux | @OpMBI NpakTHYECKUX | TPyaOEMKOCTb, |MPaKTHYECKOM [pasfena
n/n 3QHSITHH 3QHSITHHA (dac) MOJATOTOBKH, | JUCLIUIT
(uac) JITHBI
Cemectp 3
1 | Beenenue B rPyIIOBas JUCKYCCUs 2 2 1
IIPOEKTHPOBAaHUE
OBICTPOAEHCTBYIOIINX
NeYaTHBIX IUIaT U
BHYTPUCUCTEMHYIO
OMC
2 | AHanus u pacyer 3aHATHS 110 2 2 2
3JIEKTPUYECKHUX MOAEIUPOBAHUIO
rnapaMeTpoB peanbHBIX YCIOBHH,
IU(POBBIX CUTHAJIOB | pEIIeHHUe 3a1ad
3 | Monenuposanue u 3aHATHS 110 2 2 4
yCTpaHEeHHUe MOAEIUPOBAHUIO
OTpPa’kKE€HUH U peanbHBIX YCIOBHH,
MEPEKPECTHBIX MOMEX | pelIeHHE 3a1a4
4 | IIpoekTuposanue 3aHSATUA 10 2 2 3
JIUHUH Nepefaydu u MOZEIUPOBAHUIO
pacyeT BOJIHOBOIO peanbHBIX YCIOBHH,
COTPOTUBJIEHUS pelIeHue 3aaad
5 | Knaccuduxanms u 3aHSATUA 10 2 2 5
BBIOOp CTPYKTYPBI MOAEIUPOBAHUIO
MHOTOCJIOMHBIX peanbHBIX YCIOBHH,
NeYaTHBIX IJ1aT pelIeHue 3a1a4
6 | IlpoextupoBanue u 3aHSATUA 10 2 2 6
ONTUMHU3ALUS MOAEIUPOBAHUIO
CUCTEMBI ITUTAHUS peasbHbIX yCIOBUIA,
1IU(POBBIX y3JI0B pelieHune 3a1au
7 | Ucnonb3oBanue 3aHATHS 110 2 2 7
Pa3BsI3bIBAIOIINX MOAEIUPOBAHUIO
KOHJIEHCATOPOB U peanbHBIX YCIOBHH,
pacdeTr NoJIHOro pelieHue 3agad
COTPOTUBJICHUS
MTUTaHUS
8 | Hactpolika cTeka 3aHATUA 110 2 2 8
CJIOEB U TPACCUPOBKA | MOAEIUPOBAHUIO
nuddepeHINATBHBIX | peabHBIX YCIOBUH,
nap pelIeHue 3aaa4d
9 | IlpumeHeHune NpaBul | 3aHATUSA 11O 1 1 9
MIPOEKTUPOBAHUSA ISl | MOAENHPOBAHUIO
obecnieueHust peanbHBIX YCIOBHH,
LIEJIOCTHOCTU CUTHAJIA | pEeLIECHHE 3a1a4
Y IUTaHUS
Bcero 17 17




4.4. JlabopaTopHble 3aHATHUS

Tembl 1abopaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPHUBEIEHBI B TAOIHULE 6.

Tabnmua 6 — JlabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

No
/1

HaumenoBanue nabopatopHbsIx padboT

TpynoeMKoCTb,
(gac)

H3 nux Ne
MIPaKTUYECKON | pasznena
MOJATOTOBKH, | AMCLIMII
(qac) JIHBI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bcero |

4.5. BrbInoNHEHUE KypPCOBOH pabOThI

Henp kypcoBodi paboOTBHL: TOJyYE€HHE MPAKTHYECKHX HABBIKOB IPOSKTHPOBAHHE
OBICTPOIEHCTBYIOIUX TMEUATHBIX Y3JIOB, PEHICHUs 3aaad OOeCHeueHHs 3JIEKTPOMArHUTHOHN
COBMECTHUMOCTH U LIEJIOCTHOCTH CUTHAJIA HA 3Tare NPOEKTUPOBAHUS.

YacoB npakTUYECKON MO TOTOBKU: 12.

[IpumepHBbIe TeMBI 33JaHHI Ha KYPCOBYIO padoTy npuBeneHs! B pasaene 10 PIT/,

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Buner camocTosTeNnbHOM paboThI U €€ TPYIOEeMKOCTh PUBEIEHBI B TaOHLIE 7.

Tabmmua 7 — Bugsl caMoCcTOsITENbHON pabOTHI U €€ TPYJOEMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHON paboThI
qac qac
1 2 3
HzydeHune TeopeTHIecKoro Marepuana
15 15
muctumuael (TO)
Kypcosoe pabora (KII, KP) 20 20
PacuerHo-rpaduueckue 3ananus (PI'3) - -
Beimonaenue pedepara (P) - -
ITonroroBka K TeKyleMy KOHTPOJIIO 12 12
ycneBaemoctu (TKVY)
Jowmamraee 3ananue (J13) - -
KonTposbHble paboTe! 3a0uHNKOB (KP3) - -
IToaroroBka k MPOMEKyTOUHOMN 12 12
arrecraunu (ITA)
Bcero: 57 57

5. TlepeyeHp y4eOHO-METONMUECKOTO OOECTIeUeHHs
ISl CAMOCTOSITEIBHOM PabOThl 00YHArOIIUXCS 10 JUCLUIUTHHE (MOIYJIIO)
Y4eOHO-MeTOMuYeCKre MaTepHalibl [JIsi CaMOCTOSITEbHON PaboThl OOYHYAONIMXCS yKa3aHbl B

oo 7-11.

6. IlepedeHpb MeYaTHBIX U HIEKTPOHHBIX YUEOHBIX U3MaHUN
[TepeueHb MeYaTHBIX U 3JIEKTPOHHBIX yUeOHBIX U3IaHUN NPUBEACH B Ta0nuLe 8.
Tabmmua 8— IlepeyeHb MevaTHBIX M 3JIEKTPOHHBIX YIEOHBIX U3TaHUN

Mudp/
URL azpec

bubnmnorpaduueckas ccpuika

Komuectso
SK3eMILTSIPOB B
oubmoreke
(KpOoMe 3JIeKTPOHHBIX
SK3EMIUIPOB)




https://e. lanbook.com/bo
0k/406493

IIusxos, . B. IIpoekTupoBanue nevyaTHbIX
TUTAT JJIS1 alnapaTypbl KOCMHYECKOTO
Ha3Ha4YeHus | yueOHoe mocobue / U. B.
[Musikos, K. U. Cyxaues, [{. A. lllectakos. —
Camapa : Camapckuii yHusepcuteT, 2023. —
132 c.
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7. TlepeueHb 3JIeKTPOHHBIX 0OPA30BATENIbHBIX PECYPCOB
WH(POPMAITUOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTh « IHTepHEeT»
3JIEKTPOHHBIX

Ilepeuens

TGHGKOMMYHHKaLIHOHHOfI CETUu

npuBeAeH B TaOnuue 9.
Tabmuuma 9

oOpa3oBaTeNbHBIX
«HnTepuery,

pecypcos

— TIlepeueHb »BIEKTPOHHBIX OOpA30BATENbHBIX PECYpPCOB WH(POPMALUMOHHO-

TEJEKOMMYHUKAMOHHON cetu «MHTepHET»

URL azpec
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cranapruzanun (ISO)
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i systavtpr/ ABTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS) C H3YUYEHHEM
OCHOB MPOEKTHUPOBAHUSI MEUATHBIX IJIAT U padOTHI B
Altium Designer

8. IlepeueHp HHYOPMALTMIOHHBIX TEXHOJIOTUH
8.1. IlepeyeHp mnporpaMMHOro OOECHEeUeHHs], HCIOJb3yeMOro IMpPH OCYINECTBICHUU
00pa30BaTeNIbHOTO MPOLECca 10 AUCLUIIINHE.
[TepeueHp UCMOMB3yEMOTO MPOrPAMMHOT0O obecrieueHus npencTasieH B Tadmuue 10.

Tabmuma 10— Ilepeuens nporpamMmmMHOro obecrnedeHus

Ne n/mt Haumenosanue
1 Microsoft Windows
2 Microsoft Office
3 PTC MathCAD
4 ORCAD
5 Altium Designer
6 PADS
8.2. Ilepeuenn UH(OPMALTMOHHO-CITPABOYHBIX CUCTEM, UCITOJIb3YEMBIX npu

OCYILIECTBIIEHHH 00Pa30BaATENBLHOTO MPOLECCa IO TUCIIUTTHHE
Hepequb I/ICHOJ'Ib?:yeMbIX I/IH(bOpMaLII/IOHHO-CHpaBOLIHbIX CUCTEM HpeI[CTaBJ'IeH B
Tabmmne 11.

Tabmmua 11— Ilepedens nHQOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haunmenosanue

He nmpeaycmotpeno

9. MarepuanpHO-TeXHHYECKas 0a3a
CoctaB  MaTepUaNbHO-TEXHUYECKOH 0a3bl, HEOOXOmUMOW Uil OCYINECTBJICHUS
00pa3oBaTeIbHOTO MPOLecca MO AUCIUILINHE, PEACTaBNIeH B Tadmmel2.

Tabmuma 12 — CocraB MaTepHaTbHO-TEXHUYECKOH 0a3bl

Ne HaumenoBaHue COCTaBHOM 4acTu Howmep aynuropun
n/n MaTepPHATbHO-TEXHUUECKOH 0a3bl (pu HEOOXOTMMOCTH)
1 | MynbTuMeauiiHas IeKLIMOHHAS ayAUTOPUSL: Bb-310 (b-121)

HWHTCPAKTUBHASA MAHECIIb,

MarHUTHO-MapKepHasi 1OCKa,

KOMILIEKT CIIeHAIM3UPOBAHHON yueOHOH Medeny;
pabouee MeCTO IpernoiaBaTes.

2 | Ayouropus A IpakTHUECKUX padoT U CaMOCTOSITEITbHON b-223
paboThI;

KOMILJIEKT CIIeHAIM3UPOBAHHON yueOHOH Mebeny;
NIEPCOHAJIBHBIE KOMITBIOTEPHL



https://www.elibrary.ru
https://www.rst.gov.ru/portal/gost
http://www.iso.ch
https://openedu.ru/course/mephi/meph

10. OueHouHble cpeACTBa s IPOBEACHUsI IPOMEKYTOUHOHN aTTecTaluu
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUISI IPOBENEHUS MPOMEXYTOUHOM aTTecTaluu
o0yHaromuxcst Mo TUCUUILINHE pUBeneH B Tabmuie 13.
Tabmmua 13 — CocTaB OLEHOYHBIX CPEACTB AJISI IPOBEASHHSI TPOMEKYTOUHOH aTTeCTALIIH

Bua npomMexyTO4HOM aTTecTanun IlepeyeHb OLIEHOUHBIX CPEACTB
JuddepenunpoBanHbIii 3a4€T Cnucok BONPOCOB.
BeInosnaeHne KypcoBoii paboThI DKcrepTHasE OLIGHKa Ha OCHOBE TpeOOBaHUH K
COEP>KAHMIO KyPCOBOH pabOoThl MO AUCLUIIINHE.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YypPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHMS)
KOMIIETEHIIMH OOyYaroIIMMHUCS MPUMEHSeTCs S-0ajuibHasi IIKajia OLEHKH CPOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOpast mpuseneHa B Tabmuue 14. B Teuenne cemectpa MOXKET UCIIOIB30BATHCS
100-6amnpHas  mKama ~ MOAYJIBHO-PEHTHHIOBOM  CHCTEMBI ~ YHHBEPCHTETa,  IpaBHia
HCIIOJIb30BAHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmmua 14 —Kpurepun oneHKn ypoBHs ¢QOPMHUPOBAHHOCTH KOMIIETEHIIHIA

OrieHKa KOMITETEHIMN

Xapaxrepuctrka chopMUPOBAHHBIX KOMIIETEHLIVI
5-0ajuibHAas 1IKaja P p (bopmup H

— obydaromuiics TiIyOOKO W BCECTOPOHHE YCBOMJ TPOrPAMMHBIN
MaTepHa,

— YBEPEHHO, JIOTHYHO, ITOCJIEA0BATENIbHO U IPAMOTHO €TI0 H3JIaraeT;

— ONMpasCh HA 3HAHHU OCHOBHOM W JOINOJHUTEIBHOH JIUTEPATYPHL,

«OTJINYHO» o
«GAITEHOY TECHO MPUBS3bIBAET YCBOEHHBIE HayUYHbIE MOJOXKEHUS C MPAKTUYECKON
NeSITeNIbHOCTBIO HaNpaBJIeHMUS,
— yMeno 0OOCHOBBIBAET U aPTYMEHTHPYET BBIIBUTAEMbIC UM HUACH,
— nenaeT BbIBOABI U 00OOIIEHUS,
— cBOOOTHO BJIAICET CHCTEMOH CIIeLMAIM3UPOBAHHBIX MTOHITHH.
— obydarouiicss TBEPAO YCBOUI MPOTPAMMHBIN MaTepHal, IPaMOTHO U
M0 CyLIeCTBY M3JlaraeT €ro, ONHpasiCb Ha 3HAaHWS OCHOBHOM
JIUTEPaTYphL;
«<OpOmO» — He JIOMYCKaeT CylLleCTBEHHbIX HETOUHOCTEH; 3
«GATTCHOY — YBA3BIBAET YCBOEHHbIE 3HAHUS C MPAKTHUYECKOH JeATeIbHOCTBIO
HaIpaBJIeHus,;
— apryMEeHTHUPYET Hay4Hble MOJOKEHU;
— nenaeT BbIBOABI U 00OOIIEHUS,
— BJIaJIe€T CUCTEMOM ClielUaIu3uPOBaHHbIX NOHSTUH.
— obydaromuiicss yCBOMJI TOJBKO OCHOBHOHM MPOrpaMMHBIA MaTepual,
[0 CYIIECTBY M3JlaraeT €ro, ONMpasChb Ha 3HAHUS TOJBKO OCHOBHOHN
JIUTEPaTyphL;
— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH,
«yIOBJIETBOPUTEIHHON .
GATTEHOY — UCTIBITHIBAET 3aTPYAHEHMs] B MPAKTUUYECKOM IPUMEHEHUM 3HaHUN

HaTPaBJICHUS,
— cabo apryMeHTHPYET HAYYHBIC TTOJIOKEHUS,

— 3aTpyAHsieTcs B GOPMYTUPOBAHUH BHIBOAOB U 0000IIEHUIH,

— YACTUYHO BJIAJEET CUCTEMOHN CEHHATN3UPOBAHHBIX MOHATHH.

— o0y4aromuiics He YCBOWJ 3HAYUTENIbHOW YaCTH MPOrPAMMHOIO
MaTepHana,

— IOTIyCKaeT  CYIUECTBEHHble  OIMOKM M  HETOYHOCTH  IpH
paccMOTpeHHH MPobJieM B KOHKPETHOM HaIpaBJICHHUH,

— UCTIBITHIBAET TPYAHOCTH B MPAKTHYECKOM MPUMEHEHHUH 3HAHUIA;

— HE MOJKET apryMEHTHPOBATh HAYYHbIE MOJOKEHHS;

— He (GOPMYJIHPYET BBIBOIOB M 0000IIIeHHH.

KHEYAOBJICTBOPUTEIIBHO»
KHE 3a4YTCHO»

10.3. Tunosble KOHTPOJIBbHBIC 3aJaHNS WU UHBIE MATEPUAJIBL.
Bompocs! (3agaun) nist 5Kk3aMeHa IpeAcTaBiIeHsl B Tadmme 15.




Tabmuma 15 — Borpocs! (3aaa4un) st 5K3aMeHa

Ne ii/m [Tepedenp BOMPOCOB (3a1a4) Tt SK3aMeHa Kon
UHIUKATOpa
VY4eOHbBIM IIJIAHOM HE PEAYCMOTPEHO
Bompocs! (3amaun) mist 3aueta / nudd. 3auera npeacrapieHsl B Tabmuie 16.
Tabmuma 16 — Bonpocs! (3amaun) mist 3adera / nudd. 3adera
Ne Kon
ITepeuens Bonpocos (3amay) miist 3auera / nudd. 3ayera
n/n WHIUKATOpa
1 Kakue meTonp!l mpoekTHupoBaHusl evaTHbIX MaT Bbl 3HaeTe? Onumute ux | [1K-6.3.1
0COOEHHOCTH.
Kaxue TpeGoBaHus NPeABSABISIFOTCS K TPACCUPOBKE ObICTPOAESHCTBYIOIINX
CUT'HAJIOB?
2 Kakue mapaMeTpsl ONpenesstoT IUPHUHY U PACCTOSTHUE MEXKAY IIK-6.Y.1
NPOBOJHUKAMHM HA MEYATHOM Iiate?
3 Yto Takoe rpymnmna *KeCTKOCTH NMEYaTHON IJIaThl U KaK OHA BJIMSET HA IIK-6.B.1

BBIOOP KOHCTPYKLIUU?
YT0 Takoe MEKCIOMHOE COENMHEHUE U TIEPEMbIYKa Ha MEYaTHO riate?
KakoBbl TpeOoBaHUs K UX pazMepam?

4 Uro HeoOX0AMMO MPOAHATN3UPOBATh HA HAYAIBHOMW CTaTuu IIK-7.3.1
MIPOEKTHPOBAHUS NT€YaTHOH IIaThI?
KakoBbl OCHOBHBIE 3Tallbl KOMIIOHOBKH €YaTHOMN MJIaThl?

5 Kaxue TpeGoBaHus NPEABABISIFOTCS K Pa3MEIIEHHIO 3JIEMEHTOB IIK-7.Y.1
snexkTponHoi TexHuku (UDT) Ha neuarHoii mare?

Kaxue TpeGoBaHus IPEABABISIIOTCS K TPACCHPOBKE ObICTPOAECHCTBYOLINX
CUTHAJIOB?

6 Kaxue nedexTsl MOryT BOSHUKATh MPH U3TOTOBJICHUH MMEYATHBIX I1JIaT IIK-7.B.1
(paccioenue, OTCIOEHUE TPOBOISIIETO PUCYHKA U AP.)?
Kak npoexTupoBaTh CUCTEMY MUTAHUS U 3a3€MIICHUS B
OBICTPOAEHCTBYIOIINX MMEYATHBIX y3J1ax?

7 Kakue matepuasbl HCHIOAB3YIOTCS JIs1 U3TOTOBJIEHUs NedaTHbIX MmatT U kak | [1K-8.3.1
OHM BIIUSIOT HA XapaKTEPUCTUKU MJIaThI?

Uro takoe rudkue, ThOKO-KECTKHUE U pesibeHbIe IeYaTHbIe M1aThl! B uem
X 0COOCHHOCTH M 00JIACTH MPUMEHEHUs?

8 Kakue cymecTByrOT KJ1aCChl TOUHOCTH MEYATHBIX IJIaT U Kak oHu BausiroT | 1IK-8.V. 1
Ha NPOEKTUpOBaHuE?
KaxoBbl 0COOEHHOCTH POEKTHPOBAHUSI MHOT'OCJIOHHBIX MEYaTHBIX IUIAT?

9 Kakue MeTonpl TECTUPOBAHUSA U KOHTPOJIA KA4€CTBA MEYaTHBIX IUIAT Bbl IIK-8.B.1
3HaeTe?

Kaxk ucnonpzosate CAIIP 1151 aBTOMaTU3aLUN NPOSKTUPOBAHUS TIEUATHBIX
miaT?

ITepeueHb TeM [T BBITIOJIHEHUS KYPCOBOM padoTHI MpeacTaBieHsl B Tabmume 17.
Tabmmua 17 — Ilepeuerp TeM UIst KypCOBOTO NPOESKTHPOBAHNS/BBITTIOIHEHHS KYPCOBOM PabOTHI

11\/&;1 [IpumepHBIii TepeueHb TEM IS BBITOJIHEHUS] KYPCOBOM pabOThI

1 Pa3zpaboTka TOMONOTMY NMeYaTHOM IJIaThl OBICTPOACHCTBYIOIIETO HH(PPOBOTO YCTPOICTBA
(o BapuaHTam)

2 ITpumenenue IBIS-Monenelt nist aHanu3a CTaTUUECKUX PEKUMOB, MEPEXOIHBIX
MPOIIECCOB U MOMEXO0YCTOMYMBOCTH OBICTPOACHCTBYIOLIETO MEYATHOTO y3J1a [u(ppoBoro
yCTpoOiicTBa (IO BApUAHTAM)




3 HccnenoBanue moMexu B LEMSAX MUTAHUS MIEYATHOTO y3J1a U METOMIOB UX MONABJIECHUS (110
BapHAHTAM)

4 Hccnenosanue nuddepeHnnanpbHON iepeaady CUTHAJIOB B EYaTHOM y3Jie (TI0
BapHAHTAM)

5 HccnenoBanue oTpakeHUH CUrHAMA U MEPEKPECTHBIX MIOMEX B ObICTPOAEHCTBYIOLIETO
MIEYATHOTO y3Jia U(PPOBOro yCTPOHCTBA (110 BApHAHTAM)

Bompocel nnig  mpoBeAeHUsT NPOMEXKYTOUHOW aTTeCTalMd B BUAE TECTUPOBAHUSA
npeacTaBiieHbl B Ta0mie 18.

Tabmmua 18 — [IpuMepHbIii mepeueHb BONPOCOB IJIsl TECTOB

Kon

Ne n/mt IIpumepHBI epeueHb BOIPOCOB ISl TECTOB
WHUKATOpa

VY4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

IlepeueHp TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYArOIIMXCSl 3a04HOU (POPMBI
oOy4eHus1, mpeAcTaByieHbl B Ta0muie 19.

Tabmuma 19 — [lepedeHb KOHTPOJBHBIX PadOT

Ne ni/mn ITepedeHb KOHTPOJIBHBIX PabOT

He npeaycmotpeno

10.4. Meronuueckue  MaTepHUabl, ONpeNeNAINME  OPOUEAypPel  OLECHUBAHUA
WHAWKATOPOB, XapaKTEPU3YIOIIUX JTarbl (HOPMUPOBAHMS KOMIIETCHLIUM, CONEPKATCS B
JIOKAJbHBIX HOpPMaTuUBHbIX aktax [ YAIl, permaMeHTHpPYHOIIUX TOPSAJOK H IPOLEAypPY
MPOBEACHUS TEKYIIEro KOHTPOJIST YCIIEBAEMOCTH U MTPOMEKYTOYHOM aTTecTalnu O0yYaroIuXCst
I'VAIL

11. Meronuyeckue yka3aHus IJisi OOYHAOIIMXCS IO OCBOSHHIO TUCIIUTIIHHBI

11.1. Meronuyeckne yKaszaHust il OOy4YarOIIUXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaia .

OcHOBHOE Ha3HaueHUE JEKLMOHHOIO MaTepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
rny0oKkoe M sICHOe H3JIoKeHHe y4deOHoro marepuaia. HasHaueHHWe COBPEMEHHOW JIEKIUH B
paMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCKO MH(OPMALMIO IO TEME, a B OCBOCHUU
(dyHAaMEHTANbHBIX TPOOJEeM OUCUMIUIMHBL, METOAOB HAyYHOr'O TIO3HAHHS, HOBEHIINX
IOCTIDKEHUH HaydHOW MbICiu. B yueOHOM mporiecce JeKIHs BBITOJIHSIET METOAOJIOTHYECKYIO,
OpPTraHU3aLMOHHYI0 U MH(pOpMaUnOHHYIO (PyHKIUHN. JIeKus packpbiBaeT MOHSATHIHBIA anmmapar
KOHKPETHOH O0NacTH 3HaHUs, €€ MpoOJeMbl, aeT LEJIbHOE MPENCTABJIEHHE O TUCLHILUINHE,
MOKa3bIBAE€T B3aUMOCBSI3b C IPYTUMH JUCLUIUIMHAMU.

IInaHupyeMble pe3yIbTaThl IPU OCBOCHUH OOYUAIOIIMMUCS JIGKIIMOHHOTO MaTepuaa;

— TOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUI, YPOBEHb
KOTOPBIX ONpPEAEIAETCs LeIeBON YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME,

—  TOJIyYEHHE OIbITa TBOPUECKOH padOThl COBMECTHO C TIPENOJAaBATEIIEM,

— pasBuTHEe TPOPECCHOHATBHO-NENOBBIX  Ka4decTB, JIOOBH K  TNpeaMeTy W
CaMOCTOSITEJIbHOTO TBOPUECKOTO MBILIIEHHUS].

— TOsIBJICHUE HEOOXOANMOr0 HHTEpeca, HEOOXOIUMOTO ISl CAMOCTOSITENIbHON paboTHT,

— TOJy4YeHHe 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKH U O
NPOTHO3€ UX Pa3BUTHA Ha OMIDKAHIINeE rofer,

— Hay4YUTbCA METOAMYECKH 0OpabaThiBaTh MaTepuasl (BBIACISTH IJIABHbIE MBICIH U
MOJIOKEHUS, NPUXOAUTh K KOHKPETHbIM BBbIBOJAM, IIOBTOPSITbH MX B  Pa3JIUYHbBIX
bopmyaHpOBKax),




—  MOJIyYeHHE TOYHOTO IOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.
JIexuMOHHBI MaTepuan MOXKET CONPOBOXKAATBCS OEMOHCTpauued ClraigoB U
UCTONBb30BAaHMEM pAa3JaTOYHOTO Marepuaja IMpH TPOBEAEHHH KOPOTKUX JHCKycCHid 00
0COOEHHOCTSIX MPUMEHEHHUST OTACIBbHBIX TEMATHUK MO JUCLUTIINHE.
CTpyKTypa npeaocTaBiaeHUs JIEKIHMOHHOTO MaTeprana;
Bcerynnenne (BBeneHue):
[IpuBnedyeHne BHUMAHUS ayIUTOPHH U CO3JAHUE MOTUBALIMH K U3yUYEHHIO TEMBL.
KpaTkoe u3noxeHne TeMbl JEKIHH U €€ aKTYaJIbHOCTH.
[IpencraBneHne T1aHa JIEKIMM W OCHOBHBIX  BOIPOCOB, KOTOpbIE OyayT
PacCMOTpPEHBI.
OcHoBHasl 4acTh:
PackpriTie coneprkaHus JEKIMH MO 3apaHee ONMpPEAeICHHOMY TUIAHY.
[IpencraBneHne KIFOYEBBIX MOHATUIH, TEOPHH, (PAKTOB U IPUMEPOB.
Hcnonp3oBaHne pa3InYHBIX METOJOB Ut OOBACHEHHs MaTepHaia (CXeMbl, rpadukw,
AQHAJIOTHH U T.1T.).
3axioueHue:
ITonBeneHne UTOrOB M KPATKOE MOBTOPEHNE OCHOBHBIX MOMEHTOB JICKLIHH.
BrIiBOIBI IO TEME JIEKLIUH.
[IpencraBnenne ampHEHIITNX NEPCHIEKTHB U3YUYEHUS] MaTepUaa.
Bomnpocs! u 0bcyxnenue:
[IpenocraBieHne BO3MOKHOCTH JISl YTOYHEHHUST HETTOHSITHBIX MOMEHTOB.
OO0cy:xkneHue CIOPHBIX BOMPOCOB U YITyOJIEHHE TTOHUMAHUS TEMBL

11.2. Meronuueckue yka3aHus Jisi OOy4aroIIUXCs MO YYaCTUIO B CEMUHApax
VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO.

11.3. Meronuyeckne yka3zaHus il OOYHAIOIIMXCS MO TMPOXOXKACHUIO MPAKTHYECKHX
3aHATHI

[IpakTHueckoe 3aHATHE SBISETCS OOHOHW M3 OCHOBHBIX (POpPM OpraHuzaluu y4eOHOro
nporiecca, 3aKII0YarOIIascs B BBITOJHEHHN 00yUYarOIIMMUCS O] PYKOBOACTBOM IMPENOaaBaTeNs
KOMILIEKCa y4eOHBIX 3aJaHUN C LENbI0 YCBOCHHsS HAyYHO-TEOPETHUECKUX OCHOB Y4eOHOH
IVCLUTUINHBL, TIPHOOPETEHHNsI yMEHNUH M HABBIKOB, OIBITA TBOPYECKON EATEIbHOCTH.

Lenpro MpakTHYECKOTO 3aHATHS AJIs1 O0YHAIOIIEerocs sIBJISIETCS] MPUBUTHE 00yUaOIITIMCS
YMEHHUI U HABBIKOB MPAKTUYECKON NEATEIbHOCTH O U3Yy4aeMOH NTUCLUIUINHE.

[Tnarupyembie pe3ybTaThl IPU OCBOCHUH OOYYAIOLIMMCS MPAKTHYECKHIX 3aHITHHA:

— 3aKperuleHue, YIayOJieHue, pacIiipeHre M JeTalu3alus 3HAHUH TpU peIueHUH
KOHKPETHBIX 3a7a4,

— pa3BUTHE I[IO3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILUICHHS,
TBOPYECKON aKTUBHOCTH,

— OBJIAZICHHE HOBBIMH METOJAaMH M METOIAMKAMH M3Y4YEeHHUS KOHKPETHOW y4eOHOMH
JOUCLUITUHBL,

— BbIpabOTKA CIOCOOHOCTU JIOTMYECKOTO OCMBICICHUSI TIOJIYYSHHBIX 3HAHUN ISt
BBITIOJTHEHUST 3aJaHUH;

— ofecnieueHne paLMOHAIBHOTO COUETAHMs KOJUIEKTMBHOM W MHAMBHUIyaJbHOU (Gopm
oOyueHwusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYESCKUX 3AHIATUN

IlpakTueckue 3aHATUS NPOBOIATCA IOCJIE 3aBEPLICHUS TEM JIEKLIMOHHOIO Kypca,
JAKOIIUX TEOPETHUYECKHME OCHOBBI JUIsl WX  BBINOJHEHUs. J{OMyCKaeTcss BBINOJHEHUE
NPAaKTUYECKUX 3aHATUH O MPOYTEHUS COOTBETCTBYIOLIMX PAa3[eNioB C LENbI0 OOJerdeHus
U3yUYEHHs] TEOPETUYECKOTr0 MarepHuaja TNpPH HAIWYMA ONHCAHUH paboT, BKIFOYAKOLINX




HEOOXOMMBIE TEOPETUYECKHE CBEACHMS WJIM CCbUIKM Ha KOHKPETHble y4eOHBIe M3IaHUs,
COepIKaIIe 3TH CBEIECHUS.

B xome 3aHaTMS B ciydyae HEOOXOOWMOCTH CTYIEHTBl MOTYT HCIOJB30BATH
NIEPCOHAJIbHBIE KOMITBIOTEPHI (HOYTOYKH).

[IpakTHUeCcKOE 3aHATHE COCTOUT U3 CIEIYIOIUX 3JIEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKJIFOUUTETIbHAS.

BBogHast wacte ofecrmieunBaeT MOATOTOBKY CTYIACHTOB K BBINOJIHEHHIO 3aaHHM.
OcHOBHast 4aCTh BKIIFOYAET MPOLECC BBIMTOJHEHUS MPAKTUIECKOH paboThl, opopMIIEeHHE OTUETA U
€ro 3aIluTy.

3aKmOYUTENbHAs YaCTh COAEPKUT COOp OTYETOB CTYACHTOB AJISI IIPOBEPKH, MOIBEACHNE
OOIIMX WUTOTOB 3aHSATHS, OLEHKY Pe3yJIbTAaTOB pabOThl CTYAEHTOB, BbIAAUy PEKOMEHAALWH 110
YCTPaHEHUIO TPOOENOB B CHUCTEME 3HAHUH M YMEHHWH, H3JI0KEHHE TEMBbl CIIENYIOIEro
MPAKTUYECKOTO 3aHSTHS.

11.4. Meronuyeckne yka3aHus Ui OOYHYAIOIIMXCSl 1O BBIMOJHEHHIO JaOOPaTOPHBIX
pabot
Y4eOHBbIM MJIAHOM HE MPEAYCMOTPEHO.

11.5. Meronuueckue yka3aHus Jisi OOy4arOUIUXCsl MO BBIMOJHEHUS KYPCOBOM pabOThI

KypcoBotii mpoekT/ pabora mpoBOIUTCS € LETbIO (POPMHUPOBAHUS y OOYHAIOIIUXCS OTBITA
KOMILJIEKCHOTO PEIICHUs] KOHKPETHBIX 3a7a4 MPOo(eCCHOHANIBHON NesITeTbHOCTH.

Kypcogoii npoekt/ padota no3BoJsieT 00y4aromeMycs:

CTpykTypa MOSICHUTENILHON 3aIUCKUA KYPCOBOU PabOThI
IlosicHutenbHass 3amucka COCTOMT M3 THUTYJBHOTO JINCTA, COAEP)KAHUS, 3aJaHUS,
BBEIEHHS, OCHOBHOM YaCTH, 3aKJIIOYSHUS U CITMCKA MCIIOIb30BAHHBIX NCTOYHHUKOB.

Tpeboranus k 0OPMIICHHUIO MOSICHUTENbHON 3aIMUCKH KYPCOBOH pabOoThI

[TosicaurenbHas 3amucka opopMIIIETCSl B COOTBETCTBHU ¢ TpeboBaHmsiMu CraHpmapra
yHuBepcuTeTa «O0mue TpeOOBaHUsI K MOCTPOSHHIO, M3JIOKEHUIO U O(POPMIICHHIO TOKYMEHTOB
yaeOHoit nesitenbHOCTY CTY 7.5-07-2021 (https://about.sfu-kras.ru/node/8127).

11.6. Meronuyeckne yka3aHus il 0O0yJarOIUXCs O MPOXOKACHUIO CAMOCTOSTEIbHON
paboThI

B xopne BBIMONHEHUST CAMOCTOSITENTLHON paldOoThl, OOYUYAIOIIUIACS BBIMONHSAET paboOTy MO
3aJaHUI0 U MIPU METOJUYECKOM PYKOBOJACTBE IMpPENOAaBaTesisi, HO 0€3 ero HernocpenCcTBEHHOro
y4acTHsl.

s oOyvaromuxcsi mo 3a04HON ¢opMe OOy4eHHs, CaMOCTOsATeIbHAasi padoTa MOXKET
BKJIFOYATh B €051 KOHTPOJIbHYIO PadoTy.

B mporiecce BBITIONHEHUST CAMOCTOATEIbHON paboOThI, y oOyuaromerocs: GopMupyercs
nenecooOpasHoe MIIaHUPOBaHUE PadoUYero BPEMEHH, KOTOPOE TMO3BOJISIET MM Pa3BUBATb YMEHUS
U HaBbIKM B YCBOGHMM M CHUCTEMATH3ALMU MPUOOpETaeMbIX 3HAHUil, 00eCrevnBaeT BBICOKHIl
YPOBEHb YCIEBAEMOCTH B TMepuon OOYYEeHHUs, MOMOraeT MOJyYUTh HABBIKA MOBBILICHUS
npodeCCHOHATBHOTO YPOBHSI.

Meronu4eckuMH ~ MarepualiaMH,  HAMpPaBAIOLIMMH  CAaMOCTOSITEJIbHYIO — padoTy
00yHaroUX s SIBISTFOTCS

—  y4eOHO-METOAMYECKUI MaTepHuas Mo JUCLUILTHHE.

11.7. Meronuyeckne yKa3aHus il OOYYAIOLIMXCA IO TNPOXOXKACHHUIO TEKYIIEro
KOHTPOJISA yCIIEBAEMOCTH.


https://about.sfu-kras.ru/node/8127

Texkymui KOHTPOJIb YCHEBAEMOCTH NPENyCMAaTPUBAET KOHTPOJb KAadeCTBA 3HAHUU
00y4Jaromuxcsi, OCyIECTBISIEMOrO B TEUEHHE CEMECTPa C LIEJIbI0 OLIEHMBAHHS XOIa OCBOEHHSI
JUCLIATIJINHBL.

Texkymui KOHTPONb yCHEBA€MOCTH MPOBOAUTCS OLICHMBAEM BBINOJIHEHUS 3aaHUN Ha
MPAKTUYECKUX 3aHATUAX M IPOBENCHMs YCTHONO OINpoca MO NPOHAEHHBIM pasfaenam
TEOPETHUECKOro Kypca. Pe3ynbraThl TEKyLIEro KOHTPOJA YCIEBAEMOCTH YYMTBIBAIOTCS INpU
MIPOBEIECHUN MPOMEKYTOUYHON aTTECTALUH.

11.8. Meronuyeckne ykazaHus IIsi OOyHYArOIIMXCS MO MPOXOXKACHUIO MPOMEKYTOYHON
aTTeCTaLUU.

IIpomexxyTounass  arrecrauusi  OOyHarOIIMXCSl  MPEOyCMaTPUBAET  OLICHUBAHHE
MPOMEKYTOUYHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00yueHHs mo aucuuruinHe. OHa BKIFOYAeT B
cebs mupdepeHTUPOBAHHBIN 3a4eT — 3TO (OpMa OIESHKU 3HAHUH, TOJYYSHHBIX O0YYarOIIUMCS
IpU U3YYCHUM [JUCLUMIUIMHBI C  ATTECTALlMOHHON OLICHKOM «OTJIIMYHO», «XOpOIIO»,
«YIOBJIETBOPUTEIBLHOY, «HEYIOBJIETBOPUTEIBHOY.

IIpomMexxyTo4yHast arrecTaldss MPOBOAUTCS C YYETOM PE3YJIbTATOB TEKYINEro KOHTPOJIA
YCIIEBAEMOCTH.

CtyneHT mnonydaeT 3aueT C aTTECTAllMOHHOW OLEHKOH «OTJIIUYHO», «XOpOLIOY,
«yIOBJIETBOPUTEIBHOY, KHEYIOBJIETBOPUTEIHLHOY» MPH BBINIOJIHEHUH CIEIYIOIUX TPEOOBAHU.

— B cnywyae mpucyrcTtBusi He MeHee ueM Ha 85 % JEKUMOHHBIX 3aHSATUN, YCHEIIHOTO
BBbINOJHEHUs] He MeHee 81 % 3amaHuii Ha MPAKTUYECKUX 3aHSATHSIX M OTBETOB HAa TECTOBBIE
3aaHusl, CTYACHT Nojy4aeT nudepeHInpOBAHHBIN 3a4eT C OLEHKOH KOTIUIHOY.

— B cnywyae mpucyrcTtBusi He MeHee ueM Ha 85 % JEKUMOHHBIX 3aHSATUN, YCHEIIHOTO
BbInoaHeHust oT 61 % no 80 % 3amaHuii HA MPAKTUYECKUX 3aHATUSX U OTBETOB HAa TECTOBbIE
3aaHusl, CTYACHT Noy4aeT nudepeHInpOBAHHbIN 3a4eT ¢ OLEHKOH «XOPOLIOY.

— B cnywyae mpucyrcTBusi He MeHee ueM Ha 75 % JEKUMOHHBIX 3aHSTUN, YCHEIIHOTO
BbInoaHeHust oT 41 % no 60 % 3agaHuil HA MPAKTUYECKUX 3aHATHSX U OTBETOB HA TECTOBBIE
3aaHusl, CTYACHT noy4aeT nuddepeHInpOBAHHBIN 3a4eT C OLEHKOH «yIOBIETBOPUTEIBLHOY.

— B cnyuae ycnemnoro BemosiHeHust oT 0 % 1o 40 % 3amanuii Ha MPaKTUYECKUX 3aHITHUSIX
U OTBETOB HA TECTOBBIE 3aJaHUs, CTYACHT Mony4aer nudQepeHIupOBAHHbBIA 3a4€T ¢ OLEHKON
«HEYJIOBJIETBOPUTEILHOY.
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