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1. Pouab aucuuniunel «CxemorexHuka IBM» B popmupoBaHun KOMNeTeHIUH BbIMYCKHUKA:

JJIeMeHT 06pazoBaTeILHOI Kox  S— CocTaB/smolye pe3yIbTATOB OCBOEHHSI (1eCKPHIITOPhI KOMITeTeHIIMIT)
TPOrpaMMBbI (IMCLIMILIHHA, Cemectp KOMITeTeHLMH HaumeHoBaHIe KoMITeTeHIMH ocroerms OOIL
npakTuka, I'HA) Kox HaumeHoBaHue
OHK(V)-4B3 B.]'Ia[[eTI) OIBITOM PEMICHUA CXEMOTEXHUYCCKUX 3a/1a" U COCTABJICHUA BPEMEHHBIX
Crocoben Y4JaCTBOBATEL B JAAarpaMm
CxeMOTeXHHKA 5 OIIK(Y)-4 HacTpoiike U Hala ke P1 OITK(Y)-4Y3 YMeTh pazpabaThiBaTh U YATATH CXEMBI M BPEMEHHBIE THATPAMMBI PAGOTHI TAPPOBBIX
9BM TIPOrPaMMHO-aIIAaPAaTHBIX YCTPOUCTB.
KOMIIJICKCOB OHK(V)-433 3HaTh TIPUHIUIIBI ITOCTPOCHU:A, MAPAMETPBI U XapaKTEPUCTUKH JIOTUHYCCKUX DIIEMEHTOB
n (byHKI_II/IOHaJ'ILHLIX Y3JI0B KOMGI/IHaLII/IOHHOFO H IIOCJICAOBATSIIBHOCTHOTO THIIA.
2. Iloxa3aTenu U MeTOABI OLICHUBAHUS
ILnanupyeMble pe3yIbTAThI 00YUeHMS TI0 MCLIUTLINHE Kox xoHTpomipyemoii HaumeHoBaHue pa3jiesia MeToabI oLIEHMBAHNIS
Kox HaumeHoBanue KoMITeTeHIH (11 ee JMCIMILIHHBI (oLIeHOYHBIe MePOTIPHATHS)
YacTH)

PI-1 3HATh OCHOBHBIC TTAPAMETPHI HHTETPATBHBIX CXEM. YMETh OITK(Y)-4 Pazgen 1. Texnonoruu 3ammTa oT4eTa 1Mo J1abopaToOpHOH
MOJIb30BATHCA CIIPABOYHON HAYYHO-TEXHUYCCKOH JTUTEPATYPO. MOCTPOCHHA TOTHYECCKHIX padore. Tect B OK.

3JIEMEHTOB

PI-2 3HATH MPHUHIMITEI MOCTPOCHHSA 0a30BbIX JJOTHICCKHX 3JICMCHTOB OIK(Y)-4 Paznen 1. Texnonoruu 3ammTa oTUCTA TIO TA00PATOPHOH
TTJI u KMOII. YMers cTpouts mu()pOBBIC Y3JIbI HA OCHOBE TIOCTPOCHHS JIOTHUECKHUX padore. Tect B OK.
JOTHUYECKHX 3JIEMEHTOB. BrageTs omsITOM peImeHus 3JIEMCHTOB
CXEMOTEXHHYCCKUX 3a7a.

Pa-3 3HaTh ()YHKIHOHATBHBIC Y3]IbI KOMOWHAIMOHHOTO THIIA: OIK(Y)-4 Pazaen 2. OyHKUHOHATBHBIE 3ammTa oTUCTA TIO TA00PATOPHOH
Jemu(paTopsl, T(PaTOPhL, MYJIBTHIUICKCOPEL, V37161 KOMOMHATHOHHOTO THIIA padore. Tect B OK.
JEMYIBTHILICKCOPBI, CYMMAaTOPBI, IPEOOPa30BaTEIH KOAOB,
roMmapaTopsl, AJTY, cXeMbl KOHTPOJIL. YMETh IPOCKTHPOBATH
VCTPOMCTBA C MPUMEHEHUEM (DYHKITHOHATIBHBIX Y3II0B
KOMOHMHAIIMOHHOTO TUIIA. BiageTs onbiToM pa3paboTke 1
MoaeanpoBaHus MPocThix cxeM B CAITP Quartus I1.

Pl -4 3HATbh TPHUITEPHBIC YCTPOHCTBA M (DYHKIIHOHATBHBIC Y3JIbI OITK(Y)-4 Paznen 3. ®yHKIUOHATBHBIC 3ammTa oT4eTa 1Mo J1abopaToOpHOH
MOCTCA0BATEIBHOCTHOTO THIIA: PETUCTPBL, CUCTUHKH. Y METh Y3JIBI HOCIEA0BATEIBHOCTHOTO padore. Tect B OK.
MIPOEKTUPOBATh YCTPOUCTBA C MPHMEHEHHEM (DYHKIIHOHAIBHBIX THIIA
Y3JI0B MOCICAOBATEIBHOCTHOTO THIIA . BageTs OMbITOM
CO3JIAHUS BPEMEHHBIX JHATPaMM PaOdOTHI AaCHHXPOHHBIX U
CHHXPOHHBIX IIM()POBBIX YCTPOHCTB, OCHOBAHHBIX HA
(D)YHKIMOHATIBHBIX Y3J1aX.

3. IIIkaja oueHHMBAHUA
[Topsimok opraHu3alvy OIICHUBAHMS PE3YJIbTATOB OOyUEHUS B YHUBEPCHTETE PErJAMEHTHPYETCS OTHEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM —
«Cucrtema OLEHUBAHUS PE3yIbTaTOB 00yueHus: B TOMCKOM moiuTexHu4eckoM yHuBepcurere (Cucrema oneHUBaHUS )» (B IEHCTBYIOIIEH PeIaKilum).




Ucnonb3yercsi OamibHO-pEHTHHTOBas CHCTEMa OLCHHBAHMS PE3yJIbTaToOB OOyueHus. HMroromas ouLeHka (TpaaulMOHHAs M JIUTEpHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJbTaTaM TEeKYIEro KOHTPOJIS U POMEKYTOUHOM aTTeCcTaluy (MTOroBast pEHTHHIoBasi OLleHKa — MakcuMyM 100 Ganios).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia JJisd OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST CootBeTcTBHE
. OrmnpeesieHHe OLIEHKH
3aJaHUs TPaJULIIOHHOM OLICHKe

90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY

70%+89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB

55%+69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI
00y4eHUI C(HPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX W3 HUX OLEHCHO MHHUMAJILHBIM KOJHYECCTBOM OAlIOB

0%+54% «Heyaosm» PesyapraTsl 00YUCHHS HE COOTBCTCTBYFOT MHHIMAJIBHO TOCTATOYHBIM TPCOOBAHUAM
ITkana nys OLEHOYHBIX MEPONPUATHI HK3aMEHA
% BBITOJTHEHUS DK3aMeH, CooTBeTrcTBHE
. . Onpej:[e.ne]-me OLCHKHN
3aJaHMI YK3aMeHa 0asL1 TPaJULIIOHHOM OLICHKe
90%+100% 18 +20 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY
70% - 89% 14 +17 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB
55% - 69% 11+13 «Y I0BIL» [TpuemireMoe TOHUMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00YUCHH COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHCHO MHHIMATbHBIM KOJIMUECTBOM OAJIlIoB
0% - 54% 0+10 «Heymosm.» PesynbpraTsl 00yueHHI HE COOTBETCTBYFOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. llepeyeHb THNOBBIX 3aAaHMH
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1. 3amura adopatopHoit paboTel | Bompocsr:

Jlaboparopuas padora Nel

1. CtyneHt nemoHcTpupyeT yMeHue nojib3osarbest CAIIP Quartusll.

2. Buabl IOTHYECKUX 3JIEMEHTOB.

3. Tabanua NICTUHHOCTH OHOTO M3 JIOTMYECKHX 3JIEMEHTOB Ha BBIOOP MPETOAaBaTeNs.
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4. CTyneHT JeMOHCTPUPYET YMEHHUE NMPABIIIBHO MOJIEINPOBATh MPOCTEHIIYIO CXEMY.

5. CTyneHT IeMOHCTPHUPYET MPABMIIbHYIO HHTEPIPETALHIO MMOJYYEHHBIX PE3YJIbTATOB MOIEITHPOBAHNUS
MPOCTENLIEH CXEMBI.

Jlaboparopuas padora Ne 2

1. CtyneHT JeMOHCTPUPYET NOHUMaHHE MPUHLUIIOB MOCTPOSHHS IH(PATOPOB.

2. CTyneHT JeMOHCTPUPYET MOHUMaHHUe MPUHLUIIOB MOCTPOSHHS AeIU(pPaTOPOB.

3. CTyneHT JeMOHCTPUPYET YMEHHE MPABHIBHO MOJEIUPOBATh CXEMY U3 MHOKECTBA JIOTHUECKUX
3JIEMEHTOB.

4. CTyneHT JeMOHCTPUPYET MPABUIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACITHPOBAHMS
CXEMBbI U3 MHOXKECTBA JIOTHYECKHX 3JIEMEHTOB.

5. CTyieHT IeMOHCTPUPYET YMEHUEe cocTaByieHus cxembl Ha ocHoBe C/IH®/CKHO.

6. Crynent gemonctpupyer ymenne coctasienus CJIHO/CKH® Ha ocHOBe TaOIUIIBI UCTHHHOCTH
YCTPOMCTBA.

Jlaboparopuas padora Ne 3

1. CtyneHT neMOHCTPUPYET NOHUMaHHe MPUHLIUIIOB IOCTPOSHHST MYJIBTUILIIEKCOPOB.

2. CTyneHT JeMOHCTPUPYET MOHUMAaHUe MPUHLUIIOB MOCTPOSHHS AEMYJIbTHILIEKCOPOB.

3. CTyneHT JeMOHCTPUPYET YMEHHE MPABHIBHO MOJEIUPOBATh CXEMY U3 MHOKECTBA JIOTHUECKUX
3JIEMEHTOB.

4. CTyneHT JeMOHCTPUPYET MPABUIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACITHPOBAHMS
CXEMBbI U3 MHOXKECTBA JIOTHYECKHX 3JIEMEHTOB.

5. CTyieHT IeMOHCTPUPYET YMEHUEe cocTaByieHus cxembl Ha ocHoBe C/IH®/CKHO.

6. Crynent gemonctpupyer ymenne coctasienus CJIHO/CKH® Ha ocHOBe TaOIUIIBI UCTHHHOCTH
YCTPOMCTBA.

Jlaboparopuas padora Ne 4

1. Buael TpUrrepos.

2. Cxema, Tabnnua GyHKIMOHUPOBAHUS U BpEMEHHAs uarpamma padoTa Tpurrepa Ha BbIOOp
NpenoaBaTess.

3. CTyneHT AeMOHCTPUPYET TOHUMAHHUE PUHLHIIOB TIOCTPOCHHUS TPUTTEPOB.

4. CTyneHT JeMOHCTPUPYET MPABUIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACITHPOBAHMS
ACUHXPOHHOHN U CHHXPOHHOH CXEM.

Jlaboparopuas pabora Ne 5

1. Buabl CHETYUKOB.

2. Cxema, Tabnnua (PyHKIIMOHUPOBAHUS M BPEMEHHAs TuarpaMma padoTa cuéTdyrka Ha BbIOOp
IpenoiaBaTess.
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3. CTyneHT AeMOHCTPUPYET MOHUMAHHUE PUHLHIIOB TOCTPOCHUS CUETUUKOB.

4. CTyneHT JeMOHCTPUPYET MPABUIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACITHPOBAHMS
ACUHXPOHHOHN U CHHXPOHHOH CXEM.

Jlaboparopuas padora Ne 6

1. Bune! peructpos.

2. Cxema, Tabnnua GyHKIIMOHUPOBAHUS 1 BPEMEHHAs [uarpaMmma padoTa perucrpa Ha BeIOOD
NpenoaBaTess.

3. CTyneHT JeMOHCTPUPYET NOHUMAaHHE MPUHLUIIOB IOCTPOSHUS PETUCTPOB.

4. CTyneHT JeMOHCTPUPYET MPABUIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACITHPOBAHMS
ACUHXPOHHOHN U CHHXPOHHOH CXEM.

Jlaboparopuas pabora Ne 7

1. IIpumeps! MpUMEHEHUS PETUCTPOB.

2. CTyneHT JeMOHCTPUPYET MOHUMaHUe MPUHLUIIOB MTPUMEHEHHS PETUCTPOB.

3. CTyneHT AeMOHCTPUPYET NPABUIIBHYIO HHTEPIIPETALNIO MTOTyYEHHBIX PE3YJIbTATOB MOEITHPOBAHUS
ACUHXPOHHOHN U CHHXPOHHOH CXEM.

Jlaboparopuas padota Ne 8

1. CtyneHT 1eMOHCTPUPYET NOHUMAaHHE MPUHIUIIOB IPUMEHEHHUS PA3JIMUHBIX y3JI0B (TPUITEPOB,
CUETYHKOB, PErHCTPOB, MyJIbTHUILIEKCOPOB, ASU(PPATOPOB U 1Ip.).

2. CTyneHT JeMOHCTPUPYET MPABUIIBHYIO HHTEPIIPETALUIO TIOJTYUYEHHBIX PE3yJIbTaTOB MOACIHPOBAHMS
YCTPOMCTBA C MPUEMOM M BbIAAYEH TaHHBIX.

Tectnl

1. ITonsiTHe, KNacCU(pUKALUA UHTETPATHHON CXEMbI. DJIEMEHTBI TPAH3UCTOPHO-TPAH3UCTOPHOH JIOTHUKH.
2. Cxembl U, MJIN na nuonax. MC TpaH3UCTOPHO-TPaH3UCTOPHOMN JIOTMKH C TUOJAMHU U TPAH3UCTOpaMu
IMTotku. UC Ha yHUNIOJSIPHBIX TPAH3UCTOPAX.

3. CxeMpbl I TAJIbBAHUYECKON Pa3BS3KU y3JI0B PAIUO3JICKTPOHHOHN anmapaTyphl.

4. @yHKUMOHAJBHBIE Y3JIbl MOCAEI0BATEIBHOCTHOTO ThNHA. U1 TpUrrepHeuie yCTpONCTBA.

5. @yHKUHOHAJBHBIE Y3JIbI OCIEAOBATEIPHOCTHOIO THIA. U2: CYETUHUKH, PETUCTPBL

6. 3apmaun 4.1.

7. 3apaum u.2.

Dx3ameH

Bomnpocs! Ha 5k3aMeH:

I. [Tonsitue unTerpansroil cxemol (MC) u metox eé€ msrotosnenus. Cocrasisoniue croumoctu MC
u ytu e€ ymensieHnst. Knaccugukanus MC mo crenenn HHTErparum.

2. Ycnosroe rpadudeckoe odo3nauenne (YI'O) norudeckux 31eMeHTOB (OT€YeCTBEHHOE U
3apydexxHoe). OunbTpyromue kouaeHcaTopsl B cxemax cepun MC TTJI/IIL: HoMUHANBL, 3a49€M HY>KHBI.
3. basoBblii s1eMeHT Tpan3ucTopHo-Tpan3uctoproit soruku (TTJI: npuHIMNuanbHas cxema,
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pabota snemenTta, YI'O).

4. JID 2U-2NJIN-HE TTJI (mpuHuunmaneHas cxeMa, padora snemenra, YI'O).

5. Jloruueckue snementsl UC TTJI ¢ oTkphITBIM KOJUTEKTOpPOM (cxema Oazosoro snementa TTJL,
ormmcanue padotel, YI'O). Ilonyuenne MmonTakHoTO «M» Ha 3JIEMEHTAX C OTKPHITHIM KOJIJIEKTOPOM.
CxeMbl TOAKIIIOYEHNST MHAUKAUUHU 1 (GopMyJibl pacuéta RH.

6. Jlormueckue smeMeHTsI ¢ TpeMs coctostHusAME Bbixoaa (MC TTJIL: cxema, onrcanue padoTsl,
YT'O). [Ipumep ucnonszoanust C ¢ TpeMst COCTOSTHUSIMU BBIXOJA.

7. Cxewmbr U, MJIN Ha nuonax, ux padota. Onrosnekrponnsie UC TTJI (cxema, onmcanue padoTh).
8. TTJII: oTnuune BXOAHOTO U BBIXOAHOTO Kackana ot TTJI. ManomoinHbie n
OBICTPONIEHCTBYIOINE CEPUH: OTJIMYHSA, 38 CUET YETO JOCTUTAETCS MAJIoe SHepronorpedaeHne u
ObICcTpOnEIiCTBHE.

9. ITonsitue HarpysouHoii ciocodHocTu 3nemenTa UC TTJI, kak oHa onpenensiercsa? [Ipusectu

pacyér Harpy304Hoi criocobnoctu ans napamerpos cepuu UC: 10Bx.=-2 MA; UOBx.= 1 B; I18x.=0,05
MA; Ulex.= 2 B; I0Bbx.= 15 MA; UOBbIX.= 0,5 B; I1BbIX.= -0,5 MA; UlBbIX.= 2,7 B). [Touemy B
BbixoaHOM Kackane TTJI MC Bo3HuKarOT OpOCKH TOKA M KaK ¢ HUMH OOPOTHCs?

10. [ToHsTHA OOMYCTHIMOTO YPOBHS IIyMa U 3aNPEIIEHHON 30HbI (aHTJI. HA3BaHUS, (POPMYJIBI
pacuéra, npusect npumep pacuéra as napamerpos cepun UC: 10Bx.=-2 MA; UOBx.= 1 B; I18x.=0,05
MA; Ulex.= 2 B; 10Bbx.= 15 MA; UOBbIX.= 0,5 B; I1BBIX.= -0,5 MA; UlBBIX.= 2,7 B).

11. Jlornueckue sneMeHTsI ¢ TpeMs coctostHusAME Bbixoaa (MC KMOIT: cxema, onrcanue padoTsl,
YT'O). llonknroueHne HEUCIOMB3yEMBIX JIOTHYECKUX 31eMeHToB 1 BxonoB MC TTJL

12.  Hudpossie UC Ha KMOII-ctpykTypax (cxems! uaseptopa, MJIM-HE, U-HE, onmcanne nx
pabdotel u YI'O). Ocobernnoctn npumenenus MC KMOIT

13. Hudpposeie UC Ha nceBno-nMOIT noruke (cxemur naeeptopa, UWJINM-HE, U-HE, onucanue nx
padotsr u YT'O). Chopmymuposars otnuuust ot KMOII-cTpykTyp.

14.  TlonsiThe raJlbBaHMYECKOU pa3Bsi3KH y3JI0B anmnaparypbl. CriocoOs! peanusanuu. QO0o0meHHas
CTPYKTypHAasi CXeéMa ONTPOHA U ONHCAaHNE €€ OJIIOKOB.

15.  Omnromnaps! (Buas! onTonap, napamerps onronap). Mzomupyromue UC Ha ocHose iCoupler.
16. ITonsitue Tpurrepa. Knaccuduxauus tpurrepos ¢ mpumepamu B Buae YI'O (o npusHaky

JOTHUYECKOro (PYHKLIMOHUPOBAHUS U CIIOCOOY 3aIMCH TaHHBIX).

17. AcunxponHbiii RS-tpurrep (cxembr Ha snementax M-HE, WJIM-HE, tabmurs
(YHKLUMOHUPOBAHUS U BpEMEHHbIE qrarpaMMel, Bpems 3aaepkkn). [locrpoenue D-, T-, JK-tpurrepos
Ha ocHOBe RS-Tpurrepa.

18. CUHXpOHHBIH (CTATUYECKNH) OHOCTYIIEHYAThIA U IBYXCTyNeHYaThlli RS-Tpurrepsr
(ynkimonanpHas cxema Ha snementax U-HE, MJIM-HE, pabota, Bpems 3anepkkn).
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19.  Cunxponnsiil (nnHammuueckuii) RS-tpurrep (pyHkunonanpHas cxema Ha snementrax U-HE,
paboTa, BpeMs 3aJePKKH).

20.  Perucrpsl (knaccuuranms, cxemsl cruraromux peructpos: DSL, DSR, peBepcuBHbIe).

21.  Cuéruyuku (MOHATHE CUETUNKA, KIACCU(PHUKALIMK: 110 3HAUYSHHUIO MOAYJIS CUETA, TIO HATIPABJICHUIO
cuéra, 1o crnocody MeXpa3psiIHbIX CBSI3EH; IBOMUHBIE CUETUHKN NPSMOTO U OOPATHOTO CUETa: CXEMBI,
TabMUIB! (PYHKIIMOHUPOBAHUS 1 BPEMEHHBIE AHArPAMMbI PaOOTHI).

22, Cuéryuku (METO.bI MOBBIIEHHUS OBICTPOACHCTBUS JBOMYHBIX CYETUYHKOB, HEIBOUYHBIC
cuétunku: JIxxkoHcoHa, 1 u3 N — cXeMbl, BpeMeHHbIe TUarpaMMbl pabOThI, TaOTUIIbI
(YHKLUNOHUPOBAHHUS).

23.  CuHxpoHM3auMs B HU(PPOBBIX YCTPOHCTBAX (MOHATUS CHHXPOHHU3ALNH, TAKTUPOBAHMS,
CHHXPOHH3ALMS CTATHYECKHX, TuHaMu4deckux LY, mapamerpsi).

24.  JIsouuHsle nemudparopsl (Ha3HaUEHHE, OnrcaHne (yHKINOHUPOBAaHUS, 0003HAUeHHE Ha
(GyHKIIMOHAILHOU cxeme, cxema nerrdparopa 3-8 Ha snemenTax U, HapaluBaHue pasMepHOCTH
nemudpaTopa; pearu3oBaTh CXeMy JBOUYHOTO aemnudparopa 5-32 Ha ocHOBe aemudparopa 2-4).

25.  Tlocrpoenne mamsitu Tpedyemoro oobpéma Ha cTranmaptabix C 1K-1 (Ha ocaoBe MC 1K-1
MOCTPOUTH CXeMbI 3anoMHUHAOLIHNX yeTpoicTs: 1K-4, 4K-1 u 4K-4).

26.  Peanuzauust MyJbTHUIUIEKCOPOB (Ha3HauYeHUe, Tabaua (GyHKIHOHUPOBAHMS, MYJIbTUILUICKCHAS
dopmyna, peanusanus MyiabTuILiekcopa 4-1 Ha anementax M-HE).

27.  HapamusaHue 4nclia BXOJOB MyJIBTUILUIEKCOPA: PEATIU30BaTh MyJBbTUILIEKCOP 32-1 pasnn4yHbIMU
crioco0amMu: Ha OCHOBE MYJIBTHILIIEKCOPa 8-1 ¢ TpeMs COCTOSIHUSIMH BBIXO/A U Aen(paTopa;, Ha OCHOBE
MyJbTHILIEKCOPa 4-1 0€3 JONOTHUTEIbHBIX YCTPOHCTB).

28. [IpuMeHeHue MyJIBTHILIEKCOPOB ISl MOCTPOSHHSI PYHKLMOHAIBHBIX y3JIOB. J{eMyIbTUIIIEKCOPHI
(omucanne, YI'O, Tabnuua GyHKIMOHUPOBAHUS, TOUEMY HE BCTPEUAIOTCS B KadecTBe OTAeabHbIX C?).
29. JIBOWYHBIE U TPUOPUTETHBIC MUPPATOPBI (HA3HAUSHHE ABOUYHOTO IHU(PATOPa, €ro YCIOBHOE

obo3HaueHne Ha (PYHKIIMOHAJIBHON cXxeMe; (PYHKLMS, BBITIOJIHsIEMast TPUOPUTETHRIM MM (ppaTopom,
Tabmuna QyHKIMOHUPOBAHHUS BOCBMHPA3PSIHOTO MPHOPUTETHOTO MH(PATOPa, BBIPAKEHHS IS
BBIXOJIOB IIPHOPHUTETHOTO mudpaTopa, 0003HauUeHNE HA (PYHKIIHOHATIBHON CXeMe MPHOPUTETHOTO
mdparopa).

30. HapamuBanue pasMepHOCTH IPHOPUTETHOTO udpaTopa: nmpusectu cxemy nocrpoenuss HPRI
16-4 na ocnose mukpocxem HPRI 4-2. Ykazarenu crapiuei eqUHALIBL.

31.  Kommapatopsl (onpeneneHne KOMIapaTopa, BEIPaKEHUs AT KOMIIapaTopa: MPU3HAK PAaBEHCTBA
paspsinoB, MPU3HAK HEPABEHCTBA PA3PsAOB, IPU3HAK PABEHCTBA CJIOB, MPUHIUIIHAIbBHAS CXEMa
YETBIPEXPA3PSAHOTO KOMIIAPATOPa HA OCHOBE CYMMAaTOPa).

32. Hapamusanne paspsigHocTr cpaBHHBaeMbIX ¢10B MC xommapatopos (CxeMbl
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MOCJIEAOBATEIFHOTO COeNMHEHMs, TapajuieapHoro, Tabauma ucruanoctu MIC KS555CII1, cxema
KOMIaparopa st cpaBHeHHs 24-x paspsanbix cios Ha C KS55CITN).

33.  CuHTe3 cxeMbl OJHOpa3psaHoro cymmaropa (tabnuua pyaxuunonuposanust, CIH® ¢pyHkuunit
CYMMBI U TIEpeHOCa, MPUHLIUIHAIbHAS CXeMa OJHOPA3PSAIHOrO cyMMaropa Ha siaemenTax M-HE,
o003HaYeHNe HA (PYHKITHOHATBHOU CXEME).

34. CyMMaTOpBbI IpYyIIOBON CTPYKTYPHI (IPYIIIOBON CyMMATOP C LETHBIM MEPEHOCOM, CYMMATOP C
YCIOBHBIM MIEPEHOCOM, CYMMATOP C MapaUICIbHBIM U MEXKIPYIIIOBBIM IEPEHOCOM).

35. AJIY u 6J0KH YCKOPEHHOTO TIEPeHoca.

36.  MarpuuHble YMHOKHUTENN (MaTEMAaTHIECKHUE BBIPAKEHUS], CXeMa MHOKHTEIbHO-CYMMHUPYIOIIETO

O50Ka [T YeThIpexXpa3psAaIHbIX COMHOKHUTENEH).
37.  IIpeobpa3oBarein KOAOB.
38. Opraamn3anyst KOHTPOJISI MPABIIIBHOCTH (PYHKIIMOHUPOBAHHSI YCTPOHCTB 00pabOTKHN TaHHBIX.

S. MeTtoanueckHe yKasaHus MO poueaype OLeHUBAHUS

O].le]-[O‘[H],Ie MepOonpuATHA

Hpouej];y Pa MPoOBeIeHU A OLICHOTHOI'O MEPOITPUATHA U HeOﬁXOI[I/IM],Ie MeToAu'eCKHe YRasaHUuA

1.

3amura 1adopaTopHOi
paboThI

JlabGopatoprasi paboTa BBINOJHSAETCS B ayIUTOPHH, YKa3aHHOH B pasmene «OcoOble TpeboBaHUs K
MaTepPHabHO-TEXHUUECKOMY OOECIIeYeHHI0 TUCHUILIMHBDY paboyeil mporpammbl  AUCHUIUIMHBL [Ipu
BBITIOJTHEHHH PabOThl HEOOXOIUMO PYKOBOJICTBOBATLCS METOAMYECKMMH yKa3aHUsiMH. [1ociie BBIMOJHEHMUS
J7a0opaTopHOil pabOThl C HCMOJB30BAHHEM MPOrPAMMHOrO obecreueHuss B y4eOHOW ayauUTOpHH,
OCYLIECTBJISICTCS JEMOHCTPALUs PE3yJIbTaTOB MPOBEASHHOIO HCCIEA0BAHMUS, Pa3pabOTaAHHBIX AITOPUTMOB U
nporpamM. O3BYy4YHBAIOTCSl 3aMeUaHHs K Pe3yJbTaTaM HCCIENOBaHHs, pabOTe aJrOPUTMOB M MPOrPAMM.
Iocne ucnpaBieHus: 3aMeUaHlii 1 CAMOCTOSTENIBHON TEOPETHYECKOH MOArOTOBKH OCYIIECTBIISIETCS 3alUTa
paboThI TyTEM OTBETOB Ha BOIMPOCHI MO H3YUYEHHOH TeMe.

Kputepuu onenuBanusi:

Kaxknast nabopatopHasi paboTa UMeeT CBOIO TPYAOEMKOCTb, MOITOMY JJIsl Kaxmoh JlabopaTopHOH padoTheI
YCTaHABJIMBAETCSI CBOM MaKCHMAJIbHBIN Oait (nanee max). PacnpenencHue GaiioB 3a OLECHOYHOC MEPOTIPHUATUES
TEKyIIero KoHTpouts (3amuTa 1adoparopHoii padoThl) YCTAHABINBACTCS KAICHAAPHBIM PCHTHHT-TIAHOM JAUCIUTUTHHBI
B COOTBCTCTBHC CO IIKAJIOH OLICHUBAHM I1. 3.

% BBITIOJIHCHHUSI
3aNAHASA
90%+100% 0,9 * max - max | OTIMYHOE TOHUMAHKE TIPEIMETA, BCCCTOPOHHHUE 3HAHWS, OTIIMUHBIC YMCHUS M BJIA/ICHUC
OIIBITOM TMPAKTHYCCKOH JCSATEIBHOCTH, HEOOXOMMMBIC pe3ynbraThl oOyueHus PJI1, P/12,
PJ13, P/14 chopMupoBaHEl, MX KA4ECTBO OLEHCHO KOIMYECCTBOM OaijioB, OIM3KHM K
MAaKCHMAJTBHOMY

Bamn OnpenesieHne ONCHKA
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70%+89% 0,7 * max— | JlocTaTOMHO TOMHOE TIOHUMAHHC IIPEAMETA, XOPOIIHME 3HAHWS, YMCHUS W OIBIT
0,89 * max | MPaKTHICCKOH OEATCIHHOCTH, HEOOXOAWUMBIC pesymsratel oOyucHusa PJ1, P2, P13,
PJI4 cdopmupoBaHBl, KAa4eCTBO HH OJHOTO W3 HHUX HE OIICHCHO MHMHHMAIbHBIM
KOJIMYECTBOM 0aIIoB

55%+69% 0,55 * max — |IlpueMneMoe NMOHMMAHHE IPEIMETA, YIOBICTBOPHTCIBHBIC 3HAHWS, YMEHHS W OIBIT
0,09 * max | MPaKTHICCKOH NEATCIHHOCTH, HEOOXOoaWMBIC pesymsratel oOyucHus PJ1, P2, PI3,
PJ14 cdopMupoBaHBI, Ka4ecTBO HEKOTOPHIX M3 HHX OIICHCHO MHMHHMAJIbHBIM
KOIIMMECTBOM 0aJIlIoB

0%+54% 0 - 0,54 * max | Pesynerarer o0yuenus P/I1, P2, P/13, P14 He COOTBETCTBYIOT MHHUMAJIEHO
JIOCTATOYHBIM TPEOOBAHIAM

Tectnl

Tectol B 37eKTpOHHOM Kypce Ha rutatpopme LMS Moodle oniernBatorcst apromarndecku. B kaxmom tecre
NPUMEHSIETCS TIepEeMEIINBaHus BOMPOCOB M OTBETOB K KaXIOMy BOMNpPOCHL. B oTBerax copepikarcs
HETIPaBWJIbHBIC BAPUAHTBI, OJIM3KHE MO JJIMHE K MPABHJIbHBIM M MOXOXKHE MO HAMCaHUIO. B kaxmom Tecte
NPUMEHSFOTCSI Pa3JIMYHbIe BHUIbI BOMPOCOB: €IWHCTBEHHBIH BBIOOP, MHOXKECTBEHHBIH BBHIOOP, BCTABHTH
CJIOBO, TIPUBECTH B COOTBETCTBHE, IOCTABHTh KAPTHHKH HAa CBOM MeCTa W T.A. TeCTbl OrpaHUYEHBI IO
BpeMeHHU. llepBpie TecTbl BHIOMPAIOT MAaKCHMAJIbHYIO OLICHKY 3a MOMBITKY. B mocnemyromux Ttecrax
BBIUUCJISIETCSl CPenHUil Oayiia 3a BCe MOMBITKU. B HEKOTOPBIX TECTaX 3a HEMpPAaBHUJBHBIE OTBETHI OalIbl
BBIUNTBIBAIOTCSL.

Dx3ameH

Opranm3anus MPOBEACHUS 3K3aMEeHa OCYLIECTBISIETCS COTJIacHO IIOJNIOKEHUIO O TPOBENEHUHM TEKYIIEero
KOHTPOJIS ¥ poMeskyTouHo arTectaimu B TITY (mpuka3 Ne 59/oxn ot 25.07.2018 1.).

IIpenogaBarens B Havajle ceMecTpa BbIIAET OOYYAIOLIUMCS MEPEYeHb TEOPETHUECKUX BOMPOCOB BCEX
pasnesnoB padoueil mporpamMmebl, MPAKTHYECKUX 33124, KaJICHJAPHbIA PEeHTHHT-TUIAH.

DK3aMeH MPOBOIUTCS B IEPHOA TIOCIENHEH Helenn ceMecTpa (3aueTHast/KOH(pEpeHL-Heness) Wik B CeCCHIO
B MUCbMEHHOU hopme.

Ha sk3ameH oTBOIUTCS He MeHee 2 aKaJeMHUYECKHX 4YacOB ayAUTOPHOTO BpeMEHH. B xone MuChbMEHHOro
KOHTPOJISI HE JOMYCKAETCsl UCIIOJIb30BAaHUE YUEOHBIX MATEPHANIOB, TEXHUYECKUX CPENICTB U CPENICTB CBS3H.
Kareropuueckn 3amperneHbl JOObIE IMEPErOBOPHI MEXAY CTYACHTaMH. B ciyuae HapylieHHs 3THX
TpeOOBaHMIA CTYIEHT MOJIyYaeT OLIEHKY «HEYIOBIETBOPUTEIBHO» U YAAJSIETCS C MUCbMEHHOTO KOHTPOJISL.
DK3aMeHaLMOHHbIE OMJIEThI BKIIIOYAOT B cedst Tpu 3amaun. llepBas uwacth pabOThl AOKHA BBISIBUTH
NOHMMAaHHE BCEX pasfenoB paboueil mporpaMmel. Bropas 4acTe mpeaycMaTpuBaeT OTBET Ha BOIPOC M3
CIFICKa IO BBIOOPY MpernoaaBaTesisi B YCTHON WM MUCbMEHHOH Gopme Oe3 MOoArOTOBKH.

Pacnipenenenne 0amuioB 32 OLIEHOYHOE  MEPONPHUSTHE IMPOMEKYTOUHOTO KOHTposss  (DK3aMeH)
yCTAHABJIMBAETCS KaJICHOAPHBIM PEHTHHI-TUIAHOM AMCLUIUIMHBL B COOTBETCTBHUE CO IIKAJIOW OLIGHUBAHUS TI.
3.
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O11eHOYHBIE MePONIPHATHUS
o Bann CooTBercTBHE
o BHITIOTHEHHUSI o
S— TPaAUIHOHHOI Ornipesiesienne ONeHKH
OLIeHKe

90%+100% 18,0 -20,0 «OTimaHO» OTIIMYHOE TIOHUMAaHKE TIPEIMETa, BCECTOPOHHNUE 3HAHUS, OTIIMUHBIE YMEHUS U
BJ4/ICHUE OILITOM
TIPaKTUYECKOH JEATENLHOCTH, HEOOXO0MMBIe pe3yabTaThl o0yuenus PJ1, PJ12,
PJ13. PJI4 cpopMupoBaHbL, UX KaIecTBO OIEHEHO KOJIMIECTBOM GallioB,
OIM3KUM K MaKCUMaIEHOMY

70% - 89% 14.0-17.8 «XOpoIIoy JlocTaToyHO MOMHOE IIOHUMAHHUE TIPEIMETa, XOPOITIHE 3HAHUS, YMEHUS U OIIBIT
TIPaKTHYECKON JIeATENFHOCTH, HeoOX0UMbIe pe3yiabTaThl o0yuenus PJ1, PJI2,
PJ13, PJI4 cpopMupoBaHbl, KauecTBO HU OJJHOTO M3 HUX HE OICHEHO
MHHHMMAaJIbHBIM KOTUYECTBOM GaJlIoB

55% - 69% 11,0-13,8 «Y JIOBIL» IIpuemiemoe oHUMaHKE IPEAMETa, VIOBIETBOPUTEIbHbIE 3HAHNS, YMEHUS U
OIIBIT IIPAKTUYECKON JIESITENBHOCTH, HEOOX0AUMbIE pe3ylbTaThl o0yueHus PJI1,
PJ12, PJI3, P/14 chopMupoBaHEL, KauecTBO HEKOTOPHIX M3 HUX OIICHEHO
MHHHMAaJIbHBIM KOTHYECTBOM GaJlIoB

0% - 54% 0-10,8 «HeynoBm.» Pesynpratel o6yuenus PJ{1, PJI2, PJI3, P4 He cOoOTBETCTBYIOT MUHUMAIBHO

JIOCTATOYHBIM TPEOOBAHUSIM

MaxkcumasbHbIH 0aji1 3a sk3aMeH — 20 6auioB, MUHUMAIbHBIH Oamt — 11 Oajios.




