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AHHOTaNINA

Huctumumna «lIpoektupoBanue (yHKIIMOHAIBHBIX Y3JIOB AJIEKTPOHUKH Ha TEYATHBIX

[UlaTax» BXOAMT B 00pa3oBaTelbHYIO IPOrpaMMy BBICIIErO OOpa30BaHUS — MPOrpaMMy
CIelMaIuTeTa IO HampaBieHuio mnoarotoBku/ crenuansHocTH 09.05.01 «IIpumenenue u
9KCIUTyaTalus aBTOMaTU3MPOBAHHBIX CHCTEM CIELUAIBHOTO Ha3HA4YEHUs»

HanpaBJIeHHOCTH/Ciennanu3anun  «MaTemMarnyeckoe, MpPOrpaMMHOE U HH()OPMAIMOHHOE
o0OecrieueHre BBIYUCIUTEIBLHOW TEXHUKM M aBTOMATHU3MPOBAHHBIX cHcTeM». JlucruruinHa
peanu3zyercs kadenpoit «Neldy.

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOIINX KOMIETCHIIUMN:

IIK-2 «CnocobGeH OCymIeCTBIATh YHpaBieHHE TPeOOBAaHUAMHU KOHIENTYaIbHOTO,
(GYHKIIMOHAJIBHOTO M JIOTMYECKOTO MPOEKTHPOBAHUS MH(GOPMALMOHHBIX CHCTEM CIIELIMAIbHOTO
Ha3HaYECHUSD)

ConepxaHue AUCIUIUIMHBI OXBAaThIBAE€T KPYr BOIPOCOB, CBA3AHHBIX C MOJIHBIM LIMKIOM
ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHMUS MEYATHBIX IJIAT 3JIEKTPOHHBIX YCTPOWCTB — OT BBHIOOpA
MaTepuaioB W AJIEMEHTHOM 0a3bl, yepe3 pa3paboTKy OMOIMOTEK, MPUHIMIIHAIBHBIX CXEM U
TPacCUPOBKY, JI0 BBITyCKa KOHCTpYKTOpcKOHM aokymentanuu 1no ECKJl u mpous3BoACTBEHHBIX
¢atinoB B cpene CAIIP.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBAET ClEAyompe (GOpMbl OpraHU3aIHH
y4eOHOro Impoiiecca: JEeKIIH, J1abopaTopHble paboThl, caMOCTOsITeNbHAs paboTa 00ydaromerocs

[IporpaMMoil IUCHUIUIMHBI TPEIYCMOTPEHbI CIEAYIOLIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTtauus B popme auddepeHInpoBaHHOTO 3a4eTa
(7 cemectp).

OO0miasi TpyHIOEMKOCTh OCBOCHHS IUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€AMHUIIBI, 72
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Llenu npenojaBaHHs IUCHMIUIMHBL: (HOPMUpPOBaHHE Yy OOyYarOMIUXCS IETOCTHON
CUCTEMbI 3HAHMUN O THIIAX, MaTepHaliaX, TEXHOJIOTUU MU DJIEKTPUUECKUX MapaMerpax MeyaTHBIX
Iar, a TakKe IPAKTUYECKOE OBJIAJIEHUE HAaBBIKAMU CKBO3HOIO aBTOMAaTHU3UPOBAHHOIO
MpoeKTUpoBaHusi (0T co3laHusi OWONMOTEK M NPUHLUUIHUAIBHBIX CXEM JI0 TPacCHUpPOBKU,
Bepu(UKaMU W BBINYCKa NMPOU3BOACTBEHHBIX (aitnoB) B cpeae CAIIP, ocBoenme mnpaBui
opopmiieHHsT KOHCTpYKTOpckor mokyMmeHtammu 1o ECKJl ¢ yu€rom craHmapToB, pa3BUTHE
HMHXEHEPHOI'0 MBIIIJIEHHUSI U CIIOCOOHOCTU CaMOCTOATEIbHO peliaTh IPOEKTHBIE 3aJaud, UTO B
COBOKYITHOCTH TOTOBUT CIEHUANINCTa K MNPO(EecCHOHATBHOM [AeATeIbHOCTH B 00JIacTH
pa3pabOTKKM  DIIEKTPOHHOM  ammapatypbl ©  COOTBETCTBYET  OOMIMM  KOMIIETEHIIHSIM
o0pa3oBaTeNpHBIX MPOrpaMM [0 HAMpaBICHUAM DJIEKTPOHUKH M  KOHCTPYMPOBAHUS
AJIEKTPOHHBIX CPEZCTB

1.2. JlucumruinHa  BXOAWT B COCTaB  4YacTH, (HOpPMHUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IUIaHUPYyeMbIMU pe3yibTaramu ocBoenus OIT BO.

B pesynbrare u3ydeHus AMCUMILIMHBI OOydaroIUHCA JOJDKEH 00JaAaTh ClelyHoUMMU
KOMITETEHIMSIMH UM UX 4YacTsMHu. KOMIETeHIINN U MHAUKATOPBl UX JOCTH)KEHUS TPUBEJICHBI B
tabmure 1.

Tabnuma 1 — [lepeuens KOMOETEHIINH U UHAUKATOPOB UX JIOCTHKEHUS

Kon n
Kareropus (rpymnma) Kon n nanmMeHoBaHue UHIUKATOPA JOCTUXKEHUS
HAaUMEHOBaHUE
KOMIIETEHITHH KOMIETEHIINH
KOMITETCHIINH
[1K-2 Cniocoben
OCYIIECTBISITh
i [1K-2.3.1 3HaTh NPUHIMIIEI pa3padOTKU
yIpaBJICHHE .
XapaKTePUCTUK BapUAHTOB KOHIIETITYaIbHOM
TpeOOBaHUAMU
APXUTEKTYPbI CUCTEM CIEIUATBHOTO HA3HAYCHUS
KOHIIETITYaJIbHOTO,
[1K-2.Y.2 ymeTh ompenensTh cocTaB paboT Mo
[Ipodeccruonanbubie | GyHKIHOHATBHOTO U N
pa3zpaboTke TpeOOBaHUI U OTIPEICTEHUIO
KOMITETCHITHT JIOTUYECKOTO 9
DOCKTHPOBAHIS KJIFOUEBBIX CBOMCTB CUCTEMBI
P P [1K-2.B.2 BnageTh HaBbIKAMU OTIPEIeTICHUs
MH(OPMALIMOHHBIX . .
cHOTeM KJIFOUEBBIX CBOICTB U OTPaHUYEHUI CUCTEM
CIEIUATFHOTO HA3HAUCHUS
CHELUATBHOTO
Ha3HAYCHUS

2. Mecro nucuunianssl B cTpykType Ol
JuctunanHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee TPUOOPETEHHBIX 00yJYarOITUMUCS
IIPU U3YUYEHHUH CIEAYIOMUX JUCIUILINH!
— DJIEKTpPOHMKA
— CxeMOTeXHUKa
3HaHMsI, TOJyYEHHbIE NPU H3YYEHHH MaTepuana JaHHOW AHWCUMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYEHUE.

3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI
Jlannpie 06 o0meM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTIENIBHBIX BHIOB Y4eOHOM
paboTHI IO TUCHHUIUIMHE (M pacipeesieHue TOW TPYA0EMKOCTH TI0 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Tabnuma 2 — O0beM U TPYJ0EMKOCTh AUCITUTUTHHBI




TpynoeMKoCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemkocmep oucyunauHbl, 272 272
3E/ (4ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBo#i mpoekTt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomesicymounon ammecmayuu: 3ader, | Judaod.

Hudd. 3au.,
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ik3.) 3au.,

4. ConpepxaHue JUCIUTUTHHBI

4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIMHBI 10 pa3jeiaM U BUIaM 3aHSITHIM.
Pazpgenbl, TeMbl TUCHUIITUHBI U KX TPYJIOEMKOCTh IIPUBEICHBI B TabuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

CrpykTtypa neuatHol matsl (ciou I11T)

Marepuan III1 (cioucTbie IUANEKTPUKH, C OHOM WM JIBYX CTOPOH
(donbrupoBaHHbie MeTHON (HONBroi, WM HEPOIBTUPOBAHHBIE TUMICKTPUKH),
TEXHOJIOTHS IOJIy4eHHs npoBozsuiero pucynka I111.

Kommnonentsr ITIIT (pe3ucTtopbl, KOHIEHCATOPHI, pa3beMbl, MEPEKIIOYATEINH,
KHOIIKH, CBETOJMOJLI U T.A.) DJIIEMEHTHl MOBEPXHOCTHOTO MOHTaxa (SMD)
Ero npeumymiectsa. MonTaxk B orBepctusi, Mmoutaxxk UMC, BUC/CBUC B
0EeCKOPIYCHOM HCIIOTHEHHUU.

[IpoBomHUKHM, TpaBWiia TPACCHPOBKH (KOHCTPYKTOPCKHE TpeOOBaHUSA U
xapakrepuctuku [111: 3a30p Mexay 351eMEHTaMU IPOBOJSALIETO PUCYHKA, [IAr
KOOpJAMHATHOM CETKH, MOHTQ)XHbIE OTBEPCTHUS, IEPEXOAHBIE OTBEPCTHUS,
KOHTAKTHBIE MIJIOLIAIKH )

ITomexu, JIEKTPUYECKHUE [apaMeTpsl II1, 3JIEKTPOMAarHUTHas
COBMECTUMOCTh (MakcumanbHas AJIEKTPOIPOBOJIHOCTh neYaTHbIX
MPOBOJIHUKOB, MHMHHMMAJIbHbIE TOKHM YTEUKH MEXKAY MPOBOJHUKAMH,
JOMyCTHMasi TOKOBas Harpyska, JOIMyCTHMOe pabouee HaNpsKEHUE MEXIy
JJIEMEHTaMU  IMPOBOJSLIETO  PUCYHKA,  CONPOTHUBIEHUE  IE€YaTHOI'O
IIPOBOJHUKA, CONPOTUBJICHUE U3OJISILINH)

[Tpouecc npoektupoBanus I111

CxemaTnueckuil au3aifH — BEIOOp KOMIOHEHTOB — KOMITIOHEHTHI ynpaBieHue
— IInaHnupoBaHue KOMIIOHOBKM M YKJIaAku — Pacuer mMpHUHBI IPOBOAKU U
JUHUKA — OJEKTPONUTaHWE M 3a3emiisionias IUIOCKocTb — PaccMmorpenue
uenoctHoctu curHana — IlpoBepka mnpaBun npoektuposanus (DRC) —
I'enepanus daitnoB Gerber u cBepiioBKH

Crpykrypa co3ganusi neuatHoil ratel. CAIIP, myTh OT mpUHIIMIHATBHON
cxeMbl (cxema ¢ YI'O »neMeHTOB) 110 CXEMbI IeYaTHOW MiaThl (MecTa
YCTAaHOBKHM 3JIEMEHTOB Ha IUIaTe, KOMIIOHEHTbl OMOIMOTEK, COEAMHEHHE
AJIEMEHTOB MPOBOJHUKAMHU [0 MpaBWJIaM), MOHTaKHas IiaTa. BeiBox Ha
nevaTh Wi B (aiin ayis 3arpy3ku B craHok UITY.

Paznensl, TEMBI JUCLIMIIINHBI HFIEICI;H 1_[(?12583) (IJIIaI;) I%};gp CP (gac)
Cemectp 7

Pazpnen 1. Uro Takoe neyaTHas miata 2 8

Paznen 2. Ilpouecc mpoextuposanus 111 5 10

Pasnen 3. JlokymeHnTanus (KOMIUIEKT JOKYMEHTOB 5 10

ECK]I na BbIXO/I€)

Paznen 4. [Iporpammbl I TPOSKTUPOBAHUS 5 17 10

MEeYaTHBIX IJIaT

Hroro B cemecrpe: 17 17 38
Htoro 17 0 17 0 38

HpaKTI/I‘IGCKafl IoATr0OTOBKaAa  3aKJIHOYacTCA B HEMMOCPCACTBCHHOM  BBLINNOJIHCHUH

o0y4arImuMucs

ONpENIeIEHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymien

po(heCCHOHATBHOMN NeITeTbHOCTHIO.

4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Copep:xanuie pa3felioB ¥ TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MUKJIa

JoxymenTarus (komriekT fokymeHToB ECKJI Ha BIXOIE)
Konctpykropckas nokymenrtanusi Ha [II1: Yeprex III1, cOopounsiii uepTex
(mns muorocnoitHbix IIII), cneumuduxamus (ans muorocnoitHeix I1I1),
rabaputHbii ueptexx [III moxker ObITh coBmemen ¢ dyeptexxom [T,
YIaKOBOYHBIA 4YepTeX, Tabmuma Uil MPOBEPKHM MOHTaXa U KOOPAHUHAT
OTBEPCTHUI.

Tak kak pasmepsl (OpMaTOK W KOOPAMHATHON CETKH B 3apyOeKHBIX U
oreuecTBeHHBIX ['OCTax He coBmanarT, TO TO HY>)KHO YUUTHIBATh B Hadale
pabotsl B CAIIP.

Howmep pa3znena

HazBanue u COACPIKAHUC PA3JACIIOB U TCM JICKIHUOHHBIX 3aHATHHI

1

Urto Takoe neuyaTHas miaTta’?

TuIIBI TeYaTHBIX TIIAT:

-ITo cTpykType (0JHOCTOPOHHSIS, IBYCTOPOHHSISI, MHOTOCIIOWHAS );

- ITo xecTrOCTH (3KE€CTKHUE, THOKHE, THOKO-)KECTKHE);

- Ilo ¢yHKuMU (BBICOKOYACTOTHBIE, HA OCHOBE MeTaia (i JIydinen
temootnayn), HDI (6onee Tonkue gopoxku), CBY);

[TporpamMmsl U1t TPOSKTUPOBAHUS NIEUYATHBIX TLIAT

Altium Designer, P-Cad, Autodesk Eagle, Kicad EDA, Kicad EDA s
cucrteM Ha Linux

4.1. Yro Hy)HO, 4T0OBI cipoekTHpoBats 1117

Altium Designer, P-Cad - Bce HyXHble HporpamMMmbl YTHJINUTHI B OIHOMN
porpamMMme, MOXKHO MEepeKodaTbesi 0e3 MOoTeph, ClEeA0BAaTEIbHO CKBO3HOE
MIPOEKTUPOBAHUE IEKTPOHUKU

4.2. Ot uero 3aBucut BeiOop nporpammsl CAIIP? CpaBHeHHe mporpamm:
P-Cad 2006 + OGonpmias 6uOIMOTEKa KOMIOHEHTOB, JOKYMEHTAITUU. «-» -
W3HAYaJbHO TOJNBKO MJIOMMOBas CeTKa, YTO IUIOXO JUISI OTEYECTBEHHBIX
MIPOEKTUPOBIIHUKOB.

Altium Designer, Kicad EDA — nocnenosarenu P-CAD, M0xHO TOCMOTpPETh
3D-Monens miathl, Oosee KpacuBbIM AM3aiiH, YlIydllleHHas WHTEpaKTHUBHAs
TpaccUpoBKa. B pexXuMe WHTEpaKTHMBHOW TPAaCCUPOBKHM HCIOJB3YIOTCS




monynu (Push and Shove — pacrankuBaer yke CyIIECTBYIOUIHE TPacChl H paspabotka B CAIIP Altium Designer 2
nepexonHbeie oTBepctus, Walkaround — pacnonaraer Tpacchl MakCUMallbHO MOCAJOYHBIX MECT Ha NIEYaTHOM miaTe

OMM3K0 K cymiecTByromuM, Hugging — yIJIOTHSET —CYIIECTBYIOIILYIO YIaKOBKA BBIBOJIOB KOHCTPYKTUBHBIX 2
TOIIOJIOTMFO BHOBB MPOKJIAIBIBAEMON TOPOKKH). anemeHToB B CAIIP Altium Designer

4.3. Pabora B mporpamme Altium Designer (cozmanue OMOIMOTEYHBIX YIEMEHTOR)

Altium Designer. OcHoBHbIe THIIBI TTpoekTOB. (IIpoekt miatel - PCB Project CO3JIaHUE IEKTPUIECKUX CXEM PEIAKTOPOM 2
(*.PrjPcb), npoexr ITJIMC — FPGA Project (*.PrjFpg), uaTerpupoBaHHast schematic CAIIP Altium Designer

ouommoreka — Integrated Library (*.IntLib), BcTpoeHHBI NpPOEKT — pa3MelleHre KOHCTPYKTUBHBIX DJIEMEHTOB Ha 2
Embedded Project (*.PrjEmb), ckpunt-nipoekt — Script Project (*.PrjScr)) ne4yaTHON miare pepakropom PCB

CucreMHbIE HACTPOUKH TpaccupoBka nevyatHsix mwiat B CAIIP Altium 2
Pazpaborka 6ubnmmoTex u Mozeneil komMmnoHeHToB (KOMITOHEHT: Jioruyeckuit Designer B aBTOMAaTHYECKOM PEKHIME

cumBon (YI'O), mocamounoe mecto Ha mmiare (Footprint), omucanue B paGoTa co CTAHIAPTHBIMU OHOTHOTEKAMH B 2
dopmare Space mnst MonenupoBaHus, onucanue IBIS-monmenn mis ananmsa CATIP Altium Designer. BHIBOJ Ha IeUaTh

LEJIOCTHOCTH  CHUTHAJIOB, TPEXMEpPHOE  ONHUcaHue i  O0O0BEMHOro pe3yiapTaToB npoektuposanus B CAIIP

Mpe/ICTaBICHHUs TOTOBOM miaThl). Hazanue xommonenToB mo ECKJI, uro0Obt Altium Designer

nanee chopmupoBath nepeueHs eMeHToB. YI'O mo 'OCT, oteuecTBeHHas OKCIIOPT ~ PE3y/IbTATOB  [POCKTUPOBAHMUS 3
dIIeMeHTHast 6a3a. CAIIP Altium Designer B ¢opmar Autocad

AHaJOrM OTEYECTBEHHBIX MHKpOcxeM ((OopMHUpOBaHHE OTEUECTBEHHOMU (IOIIOTHUTEIHHO)

MUKPOCXEMBI U3 3apyOeKHOro aHajora (OUOIMOTEKH ) Beero 17
4.4. Pa3paboTka dJIEKTpUYECKUX NpUHLUUNUANBHBIX cxeM (Kommumsanus

MPOEKTA, CTPYKTYPa NPOEKTa, peslakTop cxeM Schematic) 4.5. BhINOJHEHUE KYPCOBOIO NPOEKTa/ KypcoOBOW paboThI
4.5. Pa3paboTka neyatHeix miat (pegaktop PCB, mactep co3nanus nme4aTHbIX YueGHBIM [IAHOM He IIPELyCMOTPEHO

wiat PCB Board Wizard, nactpoliku pefgakTopa miiaT, YIpaBlIeHHUE CIOSIMH,

pa3MenieHrue KOMIIOHGHTOB (pyYHOE WJIM aBTOMATHYECKOE), CO3/IaHHe 4.6. CamocTosiTenbHas paboTa 06ydarommxces
KJIACCOB lETIeH 1 KOMIIOHEHTOB, TPACCHPOBKA MPOBOJIHHKOB) Bu/Ib1 CaMOCTOATENBHOM pabOTHI U €€ TPYA0EMKOCTh IPUBEAEHBI B TAOIMIIE 7.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS

Tembl IpaKTUUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEAEHBI B Ta0IHILIE 5. Tabnuna 7 — Bugsl caMOCTOSITENIbHOM PaObOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrostenbHOl paboTh
Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJIOEMKOCTb qac qac
N3 nux Ne 1 2 3
Ne | Tewmsl npaktudeckux | @opmel npakTU4eCKuX | TpyloeMKOCTb, |MPAKTHYECKOM |pasnena M3yueHne TeOpeTHIECKOTo MaTepHana
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, |AUCIUI jwcumab (TO) 10 10
qac JIMHBI
(ac) KypcoBoe npoextuposanue (KII, KP)
VY4eOHbIM MJIaHOM HE MPEAYCMOTPEHO
PacuetHo-rpaduueckue 3ananus (PI'3)
l ‘ Brimonnenue pedepara (P)
Beero [ToAroTOBKA K TEKyIIEMY KOHTPOJIIO
10 10
ycneBaemocTH (TKY)
4.4. HaﬁopaTOpHHe 3aHATUA I[OMaHIHee 3aaHne (I[3)
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEICHBI B TadIuUIE 6. KoHTpounbHbIe pa6oTs 3a0unmkos (KP3)
[ToaroroBka Kk MpOMEKyTOYHON 18 18
Tabnuia 6 — JlabopaTopHbIe 3aHITHS M X TPYJI0EMKOCTh arrecraiuu (ITA)
N3 aux Ne Bceero: 38 38
Ne TpyroemMKOCTh, | MPAaKTHYECKON | pa3zaerna
HaumeHnoBaHue 1abopaTopHbIX paboT PyA - | P pasil
/1 (gac) MOATOTOBKU, | JUCLIHII
(1ac) HHEL 5. IlepeueHb yueOHO-METOINUECKOTO 0OECTIeUeHUS
Covoctn 7 JUISL CAMOCTOSITENIBHON pabOThl 00YYarOIIMXCS IO JUCIUILINHE (MOIYJIIO)
- - P Y4eOHO-MeTOoIMYeCKHe MaTepHalibl JUIsl CaMOCTOSITEIbHONH paboThl OO0YyYaroIUXCsl yKa3aHbl B
1 | o6mme ceegenust o CAIIP Altium Designer. 2 2 4

IL.I1. pazaenos 6-11.
CO3/IaHHE YCIOBHBIX Tpa@UUecKux

o0o3Hauenmii nemenToB B CAIIP Altium

. 6. IlepeueHp neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/TaHUMN
Designer

HCpC‘ICHL MEYAaTHBIX U IJICKTPOHHBIX y‘-Ie6HBIX W3JIaHU IMPUBC/ICH B Ta6J'II/II_IC 8.




Ta6mmia 8— IlepeueHb MeYaTHBIX U DJIEKTPOHHBIX YICOHBIX U3aHUN

Iudp/ Komi4ecTBo 9K3eMILIAPOB B
URL a P cc bubnuorpaduueckas ccplika OUOIHOTEKE
P (KpOoMe IIEKTPOHHBIX IK3EMILISPOB)

JleButan b. A. IIpoexTupoBaHue CI0KHBIX
pPaIMOTEeXHUYECKUX CUCTEM B Altium
Designer u AUTOCAD : yueGHOe ocoOue /
b. A. JleButan, /1. A. CynapeHko ;
MUHHCTEPCTBO HAYKU U BBICLIETO
obpazoBanus Poccuiickoii denepanum,
MOCKOBCKMI aBHAIlMOHHBIA HHCTUTYT
(HaLIMOHAJIBHBIN HCCIIe0BATENbCKUI
yHUBepcuteT). — Mocksa : Jlodpoe ciioBo u
Ko, 2021.-102 ¢

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB MaTepHalbHO-TEXHHMYECKONW 0a3bl, HEOOXOJUMOW il  OCYIIECTBJICHHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUILINHE, TIPECTaBlieH B Tabmuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepHAITbHO-TEXHUYECKOMN 0a3bl (Ipu HEOOXOTUMOCTH)

1 JlekuuonHas ayiutopust

2 | KomnbroTepHslii ki1acc I'acremno 15,
ayn 33-05, 33-07, 33-09

Bacunesckuii B. b. Komnsrorepaoe
MOJICJTUPOBAHUE MEYATHBIX TIAT C
ucnoinbs3oBanueM coppemMeHHbIX CAIIP :
yuebHoe nocooue / B. b. Bacunesckuii, A. O.
3BoHOB, K. A. IleryxoB [u np.]. — OmcK :
OMI'TY, 2023.-212c.

10. OuenouHsle CpeaCTBA 71 IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OLIEHOYHBIX CPEACTBIJISI MPOBEACHUS MPOMEKYTOUYHOM aTTECTalMKU
oOyJaromuxcs 1o TUCIUTUTHHE TPUBEACH B Tabmuie 13.
Tabauma 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl MPOBEACHUS IPOMEKYTOUYHOM aTTeCTalluu

Bua npomMexyTo4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB

JunddepenunrpoBaHHblii 324ET Cnucok BONpOCOB.

7. IlepeueHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(}OPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

10.2. B kauecTBe KpHUTEpUEB OLECHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIM O0YyYalomMMHUCS TPUMEHSETCS S-0ajulbHasi IIKaJla OLEHKH CHOPMUPOBAHHOCTH
KOMITETCHIIM, KOTOpas puBezeHa B Tadbnune 14. B TedyeHne cemectpa MOXKET MCIIOJIB30BATHCS
100-0annpHas  ImKaja  MOAYJBHO-PEUTHHIOBOM  CHCTEMbl  YHHBEpPCUTETa,  IpaBHIia
UCIIOJIb30BAHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
'YAIL

Tabnuma 14 —Kputepuu olieHKH ypoBHS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITHN

Tabmuma 9 — IlepedueHb OSIEKTPOHHBIX O0pa3OBaTENbHBIX PECYpcOB HH(OPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL agpec HaumenoBanue

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0aiUTbHAs IIKaIa paKTep (bopep

8. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. [lepeyenp mporpaMMHOro OOECHEeUYeHHsI, HCIOJb3yeMOro IMpH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIEcca M0 AUCLHUIINHE.
[lepeueHpb UCONB3yeMOro IPOrpaMMHOTro obecrieueHus npejacTasieH B Tadbauie 10.

Tabmuma 10— [Tepeyers mporpaMmMHOTO o0ecrieueHus

OOyJaromuiics:

— TI1y0OOKO ¥ BCECTOPOHHE YCBOWJI IPOTPaMMHBINA MaTepua;

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHHOW JUTEpaTypHI,
«OTIIMYHOY TECHO CBSI3bIBAET YCBOCHHBIE HAay4HbIE MOJIOXKEHHUS C MPaKTUYECKOU
«3aUTEHO) JIeATEIbHOCTBIO HAIIPaBIICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— cBOOO/IHO BIIaJIe€T CUCTEMOM CrienaTn3uPOBAHHBIX TOHITUH.

— npaBmIbHO BRIIOJHUI 0T 90% 10 100% TecTOBBIX 3aaHuil .

Ne m/m HanmenoBanue

Altium Designer

8.2. IlepeueHb MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM,CITONIb3YEMBIX pu
OCYILIECTBIIEHIMH 00pa30BaTEIBbHOrO MPOLEcca MO AUCIUIUINHE

[lepeuenp uCHONIB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBI€H B
tabmuie 11.

Tabauna 11— Ilepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

OO6yuaromuiics:

— TBEPJIO YCBOWI MPOTPAMMHBINA MaTepuaj, TPaMOTHO H TO CYIIECTBY
U3JIaraeT ero, OMUpPasich Ha 3HAHUS OCHOBHOM JTUTEPATYPHI,

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN;

«XOPOILIO» — YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C TMPAKTHUYECKON AeATeIhbHOCTHIO
«3aUTEHO) HaIPaBIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM CTIeUaTN3uPOBAHHBIX TTOHSITUH.

— npaBWILHO BEITTOTHUI OT 70% 10 89% TeCcTOBBIX 3aMaHuii .

Ne /1t Haunmenosanue

He npenycmotpeno




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakTeprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJIBKO OCHOBHOM

JUTEPaTYphl;
— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZIOBJIETBOPUTEIIHO» | — UCTIBITHIBAET 3aTPYAHEHUS B IPAKTUYECKOM IMPUMEHEHUM 3HAHUH
«3aUTEHO» HaIpaBJICHUS;

— c1a00 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyaHseTCS B (POPMYIMPOBAHUU BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJICET CHCTEMOM CIICIUATM3UPOBAHHBIX ITOHITHH.
o k%

— IpaBUJIbLHO BBIMOIHWI OT 51% 110 69% TecTOBBIX 3a/1aHUi .

Onummre nosHeIN npouecc npoexktuposanus II1: ot
MPUHITMITHATILHOM cXeMBbI 10 TtosrydeHus ¢aiinos Gerber.
Kakue 3Tansl SBISIOTCS 0053aTEIbHBIMU ?

[IK-2.Y .2

JUJ1s1 4ero BBINOJHSAETCS IPOBEPKA MIPABUI IPOSKTUPOBAHMS
(DRC)? Kakue TunuuHble OIIMOKHU OHA BBISABIISAET?

I1K-2.3.1

Kakue dhopmarts ¢paiisioB NCrionb3yroTes i IepeJadn
JaHHBIX Ha pou3BoacTBO (Gerber, cBeproBka)? Kakas
MH(pOpMaIHs COACPKUTCS B KAXKJIOM U3 HUX?

I1K-2.3.1

MarepHaia;

«HEC 3a4TCHO»

— He popMyIHpPYET BHIBOJOB U 00OOIICHHIA.

— JIONyCKaeT  CYLIECTBEHHblE  OWIMOKU U
«HEY/IOBJIETBOPUTEIILHOY» | PACCMOTPEHUH NMPOOJIEM B KOHKPETHOM HAIIPABICHUH;

— UCIBITBIBAECT TPYIHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOKET apryMEHTHPOBATh HAy4YHbIC ITOJIOKEHUS;

— NIPABHIILHO BBIMOIHHI MeHee 51% TeCTOBBIX 33JaHuH .

— o0yyarouuiicss He YCBOWI 3HAYUTEIbHOM YacTU MPOrpaMMHOIO

HCTOYHOCTH IIpu

10

Ilepeuncnure cocTaB KOHCTPYKTOPCKON AOKyMeHTauu Ha [111
cornacHo ECKJI. B uém ocoGeHHOCTh 0popMIIeHUS YepTeKen
JUIs MHOTOCJIOMHBIX TLJIAT?

[IK-2.Y .2

11

[Touemy mipu padote B CAIIP HeoO6X0oauMO yIUTHIBATH
HECOOTBETCTBHE Pa3MepOB (HOPMATOK U KOOPIUHATHBIX CETOK
B OTEUECTBEHHBIX U 3apyOexHbIX crangaprax? Kak aTo Biausiet
Ha MPOEKTUpOBaHuE?

[IK-2.Y .2

12

Hazosure ocHoBHble CAIIP /1 npoekTUpOBaHuUs MeYaTHBIX
wiat (Altium Designer, P-CAD, KiCad, Eagle). KakoBst
KPHUTEPUH BEIOOpPa KOHKPETHOW POrpaMMBbI?

[IK-2.Y .2

10.3. TumnoBble KOHTPOJIBHBIC 3aJaHUs I HHBIE MAaTEPHAIIbI.
Bomnpocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0uie 15.

Tabmuna 15 — Bonpocs! (3a1a4umn) s 9K3aMeHa

13

B uém npenmyiecTBa CKBO3HOTO MPOSKTHPOBaHUs B Altium
Designer? OnuiuTe TUIBI IPOEKTOB, MOAJEPKHUBAEMBIE ITON
cpenoi.

[1K-2.3.1

Ne i/m [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa

Kon
WHJUKATOpa

14

Uro Takoe UHTErpupoBaHHas OMOIMOTEKa KOMIIOHEHTOB? U3
KaKMX yacTel COCTOUT onucanue kommnonenta (Y10,
nocajoyHoe mecto, 3D-monens, IBIS-monens)?

[1K-2.3.1

Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / audd. 3adera

15

Kakue TpeboBaHus IPENBSBISIOTCS K YCIOBHBIM I'papUyecKuM
o0o3HaueHusiM (YI'O) aieMeHTOB 1pu cO3/1aHuu OUOINOTEK B
Altium Designer? Kak o6ecnieunts cootBerctBue 'OCT n
OTEYECTBEHHOM AJIeMEHTHOM Oaze?

IIK-2.B.2

Ne i/m [Tepeuens BompocoB (3agau) ans 3adeta / qudd. 3adera

Kon
WHJIUKATOpa

1 JHaitte onpenenenue nevyatHon miarsl. Ilepeunciaure

[IK-2.3.1

16

Onummmre GyHKIMOHATBEHBIE BOZBMOKHOCTH peaKTopa
Schematic (co3nanue npuHIKUNUATBEHBIX cxeM). UTo Takoe
KOMIWJISIIMSL TPOEKTA U AJIsl YeTO OHA BBIMIOJIHAETCS?

I1K-2.3.1

ocHoBHbIe TUIHI IIIT 0 cTpyKTYypE, KECTKOCTH U
(YHKIIMOHAJIbHOMY Ha3HAUYEHUIO.

Onumure CTPyKTypy MHOTOCJIONHOM MeyaTHoM miaTel. U3 [IK-2.3.1

KaKUX MaTepHUaIoB U3TOTABIMBAIOTCS CIIOH TUAIIEKTPUKA U
TOKOIIPOBOISIIIIAE CTIOH?

17

Kakwue nactpoiiku penakropa PCB sBisitoTCS KIIFOUEBBIMU ITPU
CO3JIaHUM MeYaTHON IUIaTh (YIpaBiIeHUE CIOSIMHU, 33/1aHUE
IIpaBHJI, CO3/1aHUE KJIaccoB 1eneil)?

I1K-2.3.1

Kakue cymecTBy0T TEXHOIOTMH MTOJIy4YE€HHUS TPOBOASILETO [IK-2.3.1

pUCYHKa Ha ne4yatHoil miate? B uém ux npeumyiectsa u
HEJO0CTaTKU?

18

B uém paznuune Mexny aBTOMaTUYECKUM U PyYHBIM
pa3mMenieHreM koMrnoHeHToB? Kakue crpaterun pasmeneHus
IPUMEHSIOTCS] Ha IPAKTUKE?

IIK-2.B.2

IIepeunciure OCHOBHBIE BUbI KOMIIOHEHTOB, [IK-2.3.1

ycranaBiuBaeMbix Ha [1I1. OxapakrepusyiiTe 0cOOEHHOCTH
MOBEPXHOCTHOr0 MOHTaxa (SMD) no cpaBHEHHIO ¢ MOHTaKOM
B OTBEPCTHUS.

[Tepedenb TeM A BBIIOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl Ipe/ICTaBIEHbI

B Tabmutte 17.

Tabnuua 17 — IlepeueHb TeM /7Isl BHIIOJIHEHUSI KYPCOBOTO NMPOEKTa / KypCOBOM paboThI

[IpuMepHBIi TepeyeHb TEM JJIs BHITOTHEHHUS! KYPCOBOTO MPOEKTa/ KypCOBOM

Kakune koHCcTpyKTOpCKUE TpeOoBaHus U Xapakrepuctuku [111 [IK-2.3.1

HE0OXOIMMO YUYHUTHIBATh MPU TPACCUPOBKE (3a30pbl, IUPUHA
JIOPO’KEK, I1ar CETKHU, pa3Mephl NEPEXOIHBIX U MOHTAXHBIX
0TBEpCTHil)?

Uro Takoe 3eKTpoMarHuTHas copMectTuMocts (OMC) [IK-2.B.2

reyaTHOM miatel? Kakue Mepbl IPUMEHSIOTCS 111 CHUKEHUS
NoMeX U o0ecreyeHns MaKCUMAaJIbHON 3JIEKTPOINPOBOAHOCTH U
MHUHUMAaJIbHBIX TOKOB YTEUKHU?

No /it
paboThI
YueOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel s mpoBeieHHs TPOMEXKYTOYHOW aTTeCTallMM B BHIEC TECTHPOBAHHS

MpeACTaBICHBI B Tabmmie 18.

Tabnua 18 — IlpuMepHblil IepedeHb BONPOCOB JJIsi TECTOB

Ne i/t

[IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB

Kon
HHIUKATOPA




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYaIOUIMXCS 3a04YHOM (HOpPMBI
00y4eHus1, IpeICcTaBIICHbI B Tabymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAbOT

He npenycmorpeno

10.4. Metonuueckue  MaTepuasbl,  ONPEHCTAIONME  NPOUEAYpPbl  OLCHUBAHMS
WHIWKATOPOB, XapaKTePU3YIOIIUX JTambl (HOPMHPOBAHUS KOMIETCHIIMA, COAEpKATCI B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmamMeHTHpPYONIMX TMOPSAJOK U IPOLEAYpPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOYHON aTTECTAIlMH O0YYaroIiXCs
'VAIL

11. Meroaudeckue yka3aHus ISl 00YYarOMIMXCs IO OCBOCHUIO JTUCITUTUTHMHBI

11.1. Meronnyeckue yKazaHusi i1 OOYYAIOUIMXCS 1O OCBOCHHUIO JICKIIHOHHOTO
Marepuana

OcHOBHOE Ha3zHauYeHUE JICKIIMOHHOTO Marepuaia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe M SICHOE€ H3JIOKEHHE ydeOHOro marepuana. Ha3sHaueHHMe COBpPEMEHHOH JISKIIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTHh BCIO MH(OPMAIUIO MO TEME, & B OCBOCHHH
GyHIaMEHTANBHBIX MPOOJEM AWCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHUIIHNX
JOCTI)KCHUN HaydyHOM MbICiH. B ydyeOHOM mporiecce JIEKIUsl BBIMOIHAET METOI0JI0OTUYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHPOPMAIIMOHHYI (YHKIHU. JIEKIHs pacKpblBaeT MOHATHHHBIN arrmapar
KOHKPETHOM 00siacT 3HaHus, €€ MpoOJIeMbl, JaeT IEJbHOE MPEACTaBICHUE O IUCLUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUIUTHHAMM.

[LranupyeMble pe3yJIbTaThl IIPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJIy4YeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAHHWH, YpPOBEHb
KOTOPBIX OINpPEAeNseTCs eNIeBOi YCTAaHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIEM;

— pa3BuTHEe Mpo(decCHOHATBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONU PabOTHI;

— TOJy4YEHUE 3HAHUUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM U TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuan (BBIICIATH TJIaBHBIE MBICIHA H
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HX B  Pa3IUYHBIX
bopMyIIMpOBKax);

— TOJyYeHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHIA.

JlekMOHHBI MaTepualnm MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
WCIIOJIb30BAaHUEM pPa3/laTOYHOrO0 MaTepuana TMpU TPOBEACHUH KOPOTKUX JAUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUIUIHHE.

11.2. Meronnyeckue ykazaHus JUis OOydYalONIMXCSl IO BBITOJHEHHIO J1a0OpaTOPHBIX
pabor

B xozme BbIMOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJA/J€Th COBPEMEHHOM METOJIMKONW M TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIIMOHHON XapaKTEpPUCTHKONW OO0YyYaroIerocs.
Brinmonnenue mabopaTtopHbIX pabOT COCTOUT M3 SKCHEPUMEHTATbHO-IPAKTUYECKOM, pacueTHo-
AQHAIUTUYECKOHN YacTe U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonaenne gabopaTopHBIX pabOT 00ydarommuMcsl SIBISIETCS HEOTHhEMJIEMOW YacThIO
W3YYCHHS JTUCIUIUIMHBI, ONpeeIsieMOl ydeOHBIM IUTAHOM, M OTHOCHTCS K CPEACTBAM,
00ECIIeYNBAOIIUM PEIICHUE CIIECTYIOIUX OCHOBHBIX 33]1a4 00yYaroIIerocs:

— TMNpHOOpETCHHWE HABBIKOB HCCJICIOBAaHMS IIPOIIECCOB, SIBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOW JUCIUTUINHBL

— 3aKpeIUICHUE, Pa3BUTHE W JETATU3alUs TEOPETHUYSCKUX 3HAHHM, TOJYYCHHBIX Ha
TEKIUSAX;

— TOJTy4YeHWe HOBOUM MH(OPMAIMH 110 H3y4aeMOU TUCITUILINHE;

— TpuOOpeTeHWEe  HABBIKOB  CAMOCTOATEIbHOW  PaboTel ¢ 1a00paTOpHBIM
o0opyI0BaHHEM U MTPUOOPaAMHU.

11.3. Metonuueckue ykazaHus JUisi OOy4aroMIMXCcs M0 MPOXO0KIECHUIO CaMOCTOATEIbHON
paboThl

B xoj1e BBITIONHEHUSI CaMOCTOSATEIBHONW pabOThI, 00YYaIONIUIACS BBIMOIHSAET PaboOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IpErojiaBaTelisi, Ho 0e3 ero HermocpeICcTBEHHOTO
y4acTusl.

B mporiecce BBINIOJIHEHUsT CAMOCTOSITEIBLHONH paboOThl y oOydaromerocsi GpopMupyercs
1esecoodpa3Hoe IaHupoBaHue pabouero BpeMeHu, KOTOpOe MO3BOJISIET €My Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOCHHHM M CHCTEMATH3allUM TPUOOPETAeMbIX 3HAHWUU, O0ECIICYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIIEPUOJ OOYYCHHS, IMOMOTAaeT IOJYyYNUTh HABBIKH IOBBIIICHHS
poeCCUOHATLHOTO YPOBHSI.

MeTtonuyeckuMi  MaTepualaMH,  HANPAaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yYaroIuXCsl, SIBJISTFOTCS:

—  y4eOHO-METOJIUYECKUN MaTepHall 1o TUCIHUILIHHE;

11.4. MeTtonuueckne yKa3zaHUS JUId OOYYalOIIUXCSA 110 TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCIEBAEMOCTH MPEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIBI0 OICHUBAHMS XOJ[a OCBOCHHS
JUACIUATUIMHEL.

11.5. Meronuveckue ykazaHusi Ui OOYYarOIIUXCs 10 MPOXOXKACHUIO MPOMEKYTOUHON
aTTECTAIUH.

[Mlpomexxyrounass  arrecranuss  OOydyaroOIIMXCS — TpEAycMaTpuBacT  OLCHHUBAHHE
HpOMe)KYTO‘-IHBIX U OKOHYATCJIIBHBIX pe3y.]'[BTaTOB O6yquI/I$I 10 JUCHUIIJINHE. OHa BKJIIHOYACT B
ce0s:

— 1uddepeHIMPOBaHHbI 3a4eT — 3T0 (¢GopMa OLEHKH 3HaHUH, IOJyYEHHBIX
O6yan-OHlI/IMCﬂ HpI/I H3y‘~ICHI/II/I JAUCHUIIIINHBI, HpI/I BBITTIOJTHCHUU KprOBBIX HpOCKTOB, KprOBI)IX
paboT, HAyYHO-HUCCIIEIOBATEIbCKUX Pa0OT U IPOXOKIACHUH TPAKTUK C aTTECTAIMOHHOW OIIEHKOM
KOTIIUIHOY, «XOPOIIIOY, KYTOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.
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