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AnHHOTAIUSA

Jucunninua «CXeMOTEXHHKa» BXOJAMT B 00pa30BaTENIbHYIO IMPOTrPAaMMYy BBICIIETO
oOpa3zoBaHusi — NporpaMMy OakajaBpHaTa IO HANpPaBJICHUIO IOJrOTOBKH/ CHEHUATLHOCTH
09.03.01 «Mudopmatika 1 BEIYUCAUTENbHAS TEXHUKa» HanpaBieHHOCTH «[IporpaMmMupoBanue,
aHaNMTUKA JaHHBIX U LudpoBas TpaHchopmarus cuctem». Jucunminaa peanusyercs kadeapoit
«Neldy.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHUKA CIEIYIOIIMX KOMIICTCHIHA:

IIK-2 «Croco0GeH ocCyIIecTBISATh KOHLENTyalbHOe, (DYHKIMOHAIBHOE M JIOTHYECKOe
MIPOEKTUPOBAHUE CHCTEM CPEIHET0 M KPYIMHOI'0 MacIiTada v CI0KHOCTH

CozaepxaHue AUCLMIUIMHBL OXBATBIBAET KPYI BOIPOCOB, CBSA3AHHBIX C O0JACTBHIO
COBPEMEHHBIX TEOPETUYECKHX W IPAKTHUCCKHX METOJOB IPOCKTUPOBAHUS M pPealU3aluu
JJIEKTPOHHBIX CXEM M YCTPOWCTB Ha COBPEMEHHOM 3JIEMEHTHO# 6a3e.

IIpenogaBaHue JAMCHMIUIMHBI MpeaycMaTpuUBaeT cleayromue (GopMbl  opraHu3aluu
y4eOHOro Ipolecca: JISKIUH, Ja0opaTopHbIE padOTHI, CaMOCTOsATENbHAas paboTa CTyAEHTa,
KOHCYJIbTAIlUH.

IIporpamMmoil AMCUMIUIMHBI HPEIYyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYLIUH
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OOuiasi Tpy/I0EMKOCTh OCBOCHHS JAMCLUMIUTMHBI COCTaBISET 5 3a4eTHBIX eaunHuL, 180
YacoB.

SI3b1K 00yHUEHHS IO TUCIUILTHHE KPYCCKHUIA »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenbto npenogaBanust JUCHUILIMHB «CXEMOTEXHHKa) SBISIETCS ITOJY4YEHHE CTYACHTAaMH
TEOPETUUECKUX M IMPAKTHYSCKUX 3HAHUH Ui (OPMHPOBAHMS HABBIKOB IPOCKTHPOBAHHS U
peanu3aliM  JJIEKTPOHHBIX CXEM M YCTPOWCTB Ha COBPEMEHHOI 3JeMEHTHOH 0ase.
Teopernueckass yacTh  BKJIIOYAET  M3YYCHHE  IPUHLUIOB  pabOTBl  THIOBBIX U
CIEIMATM3UPOBAHHBIX AJICKTPOHHBIX CXEM, pacdeT UX XapakTepucTHk. I[Ipaktudeckas yacTb
NPEJIoNaraeT COCTABICHUE NPUHLMITNAIBHBIX CXEM AHAJIOTOBBIX, LU(POBBIX M CMELIAHHBIX
YCTPOICTB M HCCIIEAOBAaHUE UX TTAPAMETPOB.

1.2. JucumiuinHa BXOJMT B  COCTaB  d4acTH, (OPMHPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OIl BO).

1.3. Tlepeuyenb IulaHUPYEMBIX PE3YJILTATOB OOYUYEHHMS 110 IUCUMUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbratamu ocBoenust OIT BO.

B pesynbrare n3ydeHusi IMCUMILIMHBI O0YYalOIIUICS JODKEH 00NaaaTh CIEAyHOIIUMU
KOMIETESHIMSAMHU WM MX YacTAMH. KOMIETeHUMH U MHIUKATOPBI UX AOCTHKEHUS PHBE/ICHBI B
Tabmuue 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI ¥ HHIMKATOPOB UX JOCTHKCHUS

Konu
Kareropus (rpynma) Kon 1 HanmeHOBaHNE MHUKATOPA TOCTIDKCHUS
HanMCHOBaHHE
KOMITETEHITHH KOMIIETEHITUH
KOMITETCHIIUN

T1K-2.3.1 3HaTh METO/BI KOHIIETITYAJILHOTO,
(YHKIHMOHAIBHOTO U JIOTHYECKOTO
NPOEKTUPOBAHUSL, IPUHLHUITBI Pa3pabOTKH
TEXHHKO-3KOHOMUYECKHUX XapPAKTEPUCTUK

TIK-2 Criocoben .
BapUaHTOB KOHIIENTYAIbHON apXUTEKTYPhI

OCYIIECTBIIATh
yu IIK-2.Y.1 ymersb pa3pabaTbiBaTh TEXHHKO-
KOHLIENTyaIbHOE,
9KOHOMUUYECKOE 000CHOBaHHUE, ONPEAEIIATD
(YHKLMOHANBHOE U o
Ipodeccronanbubie KJIIOYEBBIE CBOIICTBA CUCTEMBI, ONIPE/ICIATh
JIOTHYECKOe

KOMIIETEH LN OrpaHHYEHHs] CHCTEMBI, BApHAHTBI

MIPOCKTUPOBAHHE N

KOHIICNITYaJ IbHOW apXUTEKTYPbl CHCTEMBI
CHCTEM CpPEIHEro 1

TIK-2.B.1 BnageTs HaBbIKAMH ONpEAETICHUS
KPYIHOTO Maciiraba N 2

KJIFOYEBBIX CBOWCTB M OTPAaHUYCHUH CHCTEMBI,
U CIIOKHOCTH

HABBIKAMH OTIPE/ICIICHHS BAPHAHTOB
KOHIIENITYyaJIbHON apXUTEKTYPbI CHCTEMBI,
HaBBIKAMH OIMCAHMS TEXHUKO-DKOHOMHYECKOTO
000CHOBaHHS

2. Mecro gucuumiuHbl B crpykrype OI1
JlucuunirHa MoxeT 6a3upoBaThCs HA 3HAHMAX, PaHee NPUOOPETEHHBIX 00YyYaIOIUMHCS
HPH U3YYEHUH CIIEIYIOIHUX AUCIUIIINH!
— Hudopmaruka
— Ousuka
— OCHOBBI IPOrpaMMHPOBAHUS
— TexHonorus nporpaMMHpOBaHHs
— DIEeKTPOTEeXHHUKA
— DIeKTpOHUKa
3HaHUs, NOJIy4EHHBIC IIPU U3YYEHHUM MaTepHaja JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTENbHOE 3HAYCHHE, TAK U MOTYT HCIIONB30BAThCA IPH U3YyYCHUH APYTUX AUCHUIUINH:
— KomnbrorepHas 06paboTka S5KCIEPUMEHTAILHBIX JaHHBIX
— MHuKpOnpoLecCOpHbIE CUCTEMBI




3. OOBEM U TPYIOEMKOCTh TUCIUTIIHHBI
Jlanubie 00 00meM 00beMe TUCHUILIMHBI, TPYAOSMKOCTH OTIACIbHBIX BHIOB Y4eOHOI
PpaboThI 10 JUCUHUILIHHE (M pacipe/ieiieHne ITON TPYJOEMKOCTH 10 CEMECTPaM) TPEACTABICHBI B
Tabmune 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh JMCLUIIIIHHBI

TpyaoeMKOCTh O
Bun yue6Hol paboThl Bcero ceMecTpam
Ne5
1 2 3
Obowan mpyooemkocms oucyuniuHol, 5/ 180 5/ 180
3E/ (4ac)
H3 Hux uacoe npakmuyueckoii n0020moeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 51 51
B TOM YHCIJIE:

nekuuu (J1), (vac) 34 34

npaktuyeckue/cemunapckue 3austus  (113),

(gac)

naboparopusle padotsl (JIP), (dac) 17 17

KypcoBo#i npoekT (padora) (KII, KP), (uac)

JK3aMeH, (Jac) 45 45
Camocmoamenvnasn paboma, Bcero (dac) 84 84
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
DK3.*¥)

e
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. Conep:xaHHe AUCIUILIIHBI
4.1. Pacnpenenenne TpyJO€MKOCTH AUCIUILTHHEI 110 pa3fesiaM U BUAaM 3aHITHN.
Paznensl, TeMbI AUCUMIUIMHBI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, HX TPYAOSMKOCTh

[IpakTHueckass MOATOTOBKA 3aKIIOYACTCsI B  HEMOCPEICTBCHHOM  BBIIIOJIHEHUU
O0y4aroOMMHCS  ONPEAENEHHBIX  TPYAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oy;yiuei
po(hecCHOHANILHOM AESTEILHOCTBIO.

4.2. CopeprkaHue pa3/ieioB U TeM JICKIIHOHHBIX 3aHATHI.
CopnepxaHue paszesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aelioB M TeM JISKIIMOHHOTO IUKIIA

Howmep paznena Ha3Banue u conepxanue pa3aesioB U TeM JEKIIMOHHBIX 3aHATHA

1 Ionesbie Tpan3ucTopbl. OCHOBHEIE XapakTepucTHKU. CTpyKTypa u
npuHIun pabotel. OCHOBHBIE cTaTH4ecKue xapakrepuctuku. MJII1-
TPAH3MCTOPbI C MHAYLIUPOBAHHBIM M BCTPOSHHBIM KaHAJIAMHU.
XapakrepucTiky U napamerpsl. Oco6eHHOCTH pabOTHI Ha BHICOKUX
yacrorax. Kirroun Ha nonessIx Tpan3uctopax. CraTudeckue u
JIMHAMUYECKUE XapaKTePUCTUKH KiTto4a. CriocoObl HOBBILIEHHS
OBICTpO/CICTBYSL.

2 Onepannonnsie yeusuteau (OY). CxeMOTeXHHKA Pa3IHYHBIX
MOKOJICHUH. Y CHJINTEIN MIOCTOSTHHOTO M IEPEMEHHOT'0 TOKa.
DKBHUBAJICHTHBIE CXEMBI, TApaMeTpbl, 001acTh NpuMeHeHuUsI. CXeMbl
CYMMHUPOBaHUsI, UHTETPUPOBaHus, T hepeHIUpOBaHNS,
Jorapu()MUpOBaHHMs, IEPEMHOXKEHHUS CUTHAJIOB. VIHTErpasbHbIe aHAJIOTOBbIC
MIEPEMHOXKHUTENIN ¥ UX OCHOBHBIC NPUMEHEHUs. CXEMBbI YIpaBIIsieMbIX
HCTOYHHKOB TOKA M HANPSDKEHUSI, CXEMBI (DYHKLIHOHAILHOTO
peoOpa3oBaHKs CUTHAJIOB.

3 I'enepaTopbl rapMOHMYECKHX U UMIYJIBCHBIX CHTHAJIOB. Bubt
reHepatopos. OmnpezieneHne ycIoBril BOSHUKHOBEHHS KOJICOaHHH.
Crabwin3anys 4acTOThl M aMIUIUTYABL.

4 OcHoBbl nHppoBoi Texnuku. CHHTE3 KOMOMHALMOHHBIX LU(POBBIX
yctpoiictB AnreGpa JIOrMK1, OCHOBHBIE 3aKOHBI, TOCTYJIAThI.
Pa3HOBHAHOCTH KOMOMHAIIMOHHBIX CXEM: IH(PATOPbI, KOMIIAPATOPEL,
JemndpaTopsl, cXeMbl KOHTPOJI YETHOCTH, APaiiBephl, CyMMAaTOPBbI,
MYJIBTUILIEKCOPBI, apu(pMeTHKO-T0rH4Yeckue ycrpoiicrsa. [IpunHiumnb
MOCTPOEHMUS, IPAKTHYECKOE NPHUMEHEHUE.

5 Hudposbie ycrpoiicTBa ¢ emenTamu namsatu. [IpeoGpazosarenn
HAII u AL DnemenTapHble HU(PPOBBIE aBTOMATHI (TPUITEPEI).
VYcTpoiicTBa MOCIeA0BATENBHOTO AEHCTBHS | PETHCTPhI, CYETUHUKH,
nenurend. OyHKIMOHAIbHBIE U IPUHIUIIHAIBHBIE CXEMBI, 00JIaCTH
npumenenus. Hasnauenue LIAIT u AIII. IIpuanmn ananoroBo-mu¢gpoBoro
npeobpa3oBanus uHpopMarmu. CXeMOTEXHHKA aHAIOTOBO-IIM(POBBIX
peoOpa3oBaTesei.

Pa3pensl, TeMbl JUCUUIIINHBL Jlewwan | I3 (C3)| - JIP K CPC
> (1ac) (1ac) (dac) (gac) (dac)
Cemectp 5
Paznen 1.IloneBble TpaH3UCTOPBI. 6 2 4
Paznen 2. Onepanyonnsie yeunutenu (OY) 6 4 20
Paznen 3. 'enepaTopsl TapMOHHYECKUX U 5 3 20
HMITYJIbCHBIX CHIHAJIOB
Paznen 4.0cHOBBI HIU(PPOBOI TEXHHUKH. 6 4 20
Pasnen 5. [lugpposblie ycTpoiicTBa ¢ 31eMEHTaMH 6 4 20
mamaTu. [Ipeo6pasoBarenn nudppo-aHaIoroBsie
npeobpasoBarenu (L{AII) u ananoro-nudpossie
npeobpaszosaresu (ALI).
Pa3nen 6.IIporpaMmmupyeMsle JIOrHUECKHE MATPULIBL. 5
OcHoBbl Verilog. [IpuMepsl peanu3ainuu OpocThIX
JIOTUYECKUX MOJYJEeH.
Hroro B cemectpe: 34 17 84
Hroro 34 0 17 0 84

6 [Iporpammupyembie Jorudeckue MaTpunbl. OcuoBsl Verilog.
IIpumeprl peain3anyMy NPOCTHIX JIOTHYECKUX MoayJiei. [Ipunuun
nporpammupoBanust IIJIM. Turnossle y3is! iudpoBbIx ycrpoiicTs Ha [TJIM.
IMocTpoeHne NUPPOBBIX YCTPOUCTB C 3aJaHHBIMU IapaMerpami. Verilog,
TUIIBI JaHHBIX, BBIPAKEHHs, CHHTAKCHC. THUIIbI IPUCBaUBaHUM, MOJIEIBHOE

Bpemsi. CHHXPOHHBIN 1 aCHHXPOHHbIH Au3aiiH. Verilog, gate-level, RTL,




HECHHTE3UPYyEMble KOHCTPYKIIHH.

CHHTe3MpyeMoe ornncanue. Moxyiu, uepapxus. Verilog, MozmenupoBanue ¢
3a/Iep)KKaMU, CUCTEMHBIC (DYHKLIUH, TUPEKTUBBI KOMITHIIATOPA,

Bunbr camocTosiTenbHOM pa6OTLI " €€ TPYAOEMKOCTbD ITPUBC/ICHBI B Ta6m/1ue 7.

Tabauua 7 — Busbl caMocTOsITeNIbHON paboThl U €€ TPYJOEMKOCTh

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUS

TeMbl IPaKTUYECKUX 3aHATHH U UX TPYL0EMKOCTh MPUBEICHBI B TA0IHIIE 5.

Tabauua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTb

Bun camocrosTensHOM paboTHI Beero, | Cemectp 5,
Jac qac
1 2 3
W3yuyeHne TeopeTHIecKOro MaTepuaa 40 40
nucuumizsel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3amanus (PI'3)
Bemmonuaenue pedepara (P)
[oaroroBka K TeKynieMy KOHTPOJIIO 40 40
ycneBaemoctu (TKY)
Jomamrnee 3amanue ([3)
Konrponbublie pabotsl 3a04ankoB (KP3)
[loaroroBka k MPOMEKyTOUHOM 4 4
arrecraimu ([1A)
Bcero: 84 84

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS
JUTS CAMOCTOSITEIBHON paboThl 00YUYArOLIUXCS 0 JUCHUILTHHE (MO/IYJIIO)
YueOHO-METOIMYECKHE MaTepuasbl [Jisi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl YKa3aHbl B
ma. 7-11.

6. IlepedeHb neUaTHBIX U IEKTPOHHBIX YUEOHBIX U31aHUIM
INepeueHp MeyaTHBIX U HIEKTPOHHBIX YUEOHBIX U3aHUI NPUBENEH B Tabmuue 8.
Tabauna 8— IlepeueHb NEYATHBIX M DICKTPOHHBIX Y4eOHbIX H31aHUi

KonnyecTBo 3K3eMIuIsipoB B
OndmMoTexe
(KpOMe 3IEKTPOHHBIX
IK3EMILLIPOB)

HIudp/

Bubnuorpaduyeckas ccpiika
URL anpec pad

621.372 11
12 9NEKTPOHHBIX ycTpoiicTB — M. : Akanemus, 2008 c.
: puc. — (Beicuree npodeccronansHoe

ITaBnoB, B.H. CxeMOTexXHMKa aHAJIOTOBBIX 100

obpasoBanue. PagnorexHuka).

004.3 B 68 | BonoBuu, I'.'11. CxeMOTeXHHUKA aHAJIOTOBBIX U 19
aHaJIOro-1I(POBBIX IEKTPOHHBIX YCTPOUCTB. 2-€

ma. — M. : JOJADKA-XXI, 2007. — 527 c.

621.38 K
17 MHKPOIIPOLIECCOPHAst TeXHUKa — M. : Akagemus,
2012. -268 c.

Kanamnukos, B.1. Onexrponuka u 25

U3 Hux No
Ne | Tewmsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
n/n 3aHATHI 3aHATHA (qac) TMOJITOTOBKH, | TUCIIUATT
(uac) JIMHBI
Y4eOHBIM IIIAHOM HE MPELYyCMOTPEHO
|
Bcero
4.4. JlabopatopHbie 3aHATHS
TeMbl 1a00OpaTOPHBIX 3aHATHI M UX TPYJL0EMKOCTh IPUBEICHBI B TA0IHIIE 6.
Tabnuua 6 — JlabopaTopHbIe 3aHITHS U UX TPYJAOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHBIX paboT TpynoemkocTs, | mpaKTHieckoii | pasiena
n/n (uac) MOATOTOBKH, | JMCLHUII
(uac) JIHBI
Cemectp 5
1 | O3HaKoMIIEHHE CO CPENOH MOJETNPOBaHUS 2 4
MicroCap ¢ yueTom crienuduku
MOJICTIMPOBAHUS LU(PPOBBIX YCTPOUCTB U
YCTPOMCTB CMEIIAHHOTO THUIIA..
O3HaKOMJICHHE C TUIIOM FeHEpaTOpOB JUls
MOJICJIMPOBaHMUS IU(PPOBBIX CXEM
2 | Peanu3anys KOMOMHAILIMOHHBIX JTOTHYECKUX 2 4
0JIOKOB.
3 | Peanusanus reHepaTopoB Ha MPOCTHIX 2 3,4
JIOTHYECKUX OI0Kax
4 | Monemuposanue L{AIl Ha 6a3e OY co 2 2,4,5
B3BELIMBAIOLIMMHU PE3UCTOPAMHU
5 | MozgenupoBaHue napauieIbHOro aHaIoro- 3 2,4,5
1rgpoBoro npeodpasoparels.
6 | MozaenupoBaHue aHaIOro-H(ppPOBOro 3 2,4,5
npeoOpa3oBaTeIst HOCIEI0BATEIBHOIO CUeTa
7 | MonenupoBaHue aHaNOro-nuQpoBoro 3 4,5
npeoOpa3oBaTessi HOCIeI0BATEIEHOTO
OpHOIIKEHUS
Bcero 17

4.5. KypcoBoe npoexTrpoBaHue/ BEIIIOIHEHHE KYPCOBOH pabOThI

Y4eOHbIM MIIAHOM HE MPEyCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00y4aromuxcst

004 A 62 Awmocos, B.B. CxemoTexHHUKa U cpencTBa 10
npoektupoBanus 1HppoBbix ycrpoiicts. CIIO. :

BXB — Ilerepbypr, 2012. — 560 c.

Kosanes C.U. MeToanueckue ykazaHus K
BBITIOJHEHHMIO J1abopatopHbix pabdot (JI.P.1-JI.P.2)
VyeOHOe mocobue B anekTporHoM Buje (MuD.
pecypc kabenpsr). 2014




VYrpiomos, Eprennit [TaBnoBuy. udposas 24
CXEMOTEXHHUKA : ydyeOHoe rocobue. — 2-¢ u3.,
nepepad. U mom. — CII6. : BXB — ITetepOypr, 2004.
-782c.

Conosbes Banepuit Bacunbepuu. IlpoexrupoBanue | 15
1MGPOBHIX CUCTEM Ha OCHOBE MPOTrPAMMHUPYEMBIX
JIOTUYECKUX HHTErPalbHBIX CXeM. — 2-€ U3JL., CTep.
— M. : T'opstuas munus — Tenexom, 2007. -637 c.

8.2. Ilepeyens MH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIHUIUINHE

[lepeuenp wHCHONB3yeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmure 11.

Tabnuia 11— Iepederp nHGOPMALTHOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

Cremenko, B.b. IIVTUC ¢upmbr ALTERA : 21
HPOEKTUPOBAHUE YCTPOUCTB 0OPaOOTKH CUTHAJIOB.
—M. : JOJBKA, 2000. — 124 c.

Vaiikepnu, [x. @. [Ipoexrupoanne nudpoBBIX 9
yctpoiicts. Ilep. ¢ anrn. E.BB. Boponos, A.JIL.
Jlapun. — IIporp. — M. : IToctmapker, 2002. — 544
c.

9. MarepualibHO-TeXHHYECKas 6a3a
CocTtaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMON I  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca 1o AUCIUIUIMHE, PECTaBlicH B Tadaunel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

004.3 B 68 | BosioBuy, I'. 1. CxeMOTEXHHKA aHAJIOI'OBBIX U 19
aHAJNOro-UH(POBBIX HJIEKTPOHHBIX YCTPOUCTB. 2-¢
usa. — M. : IOJIDKA-XXI, 2007. — 527c.

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropuu
n/m MaTepHAIbHO-TEXHNYECKOH 0a3bl (Ipr HEOOXOIMMOCTH)

JlexuoHHas ayAuTOpHs

2 | KommobroTepHslii Ki1acc

Cremenko, B.b. IIVIUC pupmbr ALTERA : 21
MIPOCKTUPOBAHKE YCTPOHCTB 00pabOTKH CUTHAJIOB.
— M. : IOJI3KA, 2000. — 124 c.

7. TlepeueHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOM ceT «VHTepHeT
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJIeKOMMYHHKALMOHHOM ceti «MHTepHEeT», HEOOXOJUMBIX [UISi OCBOCHHS JHMCLHUIUIAHBI
npuBe/ieH B Tabuie 9.

10. OueHouHble cpeacTBa VIS IPOBEICHUS IPOMEXKYTOUHOH aTTeCTaluu
10.1. CoctaB OLICHOYHBIX CPEACTBMIA IPOBEACHUS IPOMEKYTOUHOU AaTTECTALUH
00y4arumxcs Mo JUCUUIUIMHE NpUBeIeH B Taduie 13.
Tabnuua 13 — CocTaB OLICHOYHBIX CPECTB AJIsl IPOBEACHNUS IPOMEKYTOUHON aTTeCTaluU

By npoMexyToyHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

DOx3amMeH CnHcoK BOIIPOCOB K DK3aMEHY

Tabmuma 9 — IlepeueHp 53IEKTPOHHBIX 00Pa30BATENBHBIX PECYpCOB HMH(POPMAILMOHHO-
TeIEKOMMYHUKAIIMOHHOM cetu «HTepHeTY

URL agpec HanmenoBanue
libbib/poluprovodnikovaya-sxemotexnika- YHuBepcaibHas TeXHH4ecKast OMOIoTeKa

titce-u-shenk-k

10.2. B kadecTBe KpHTEpPUEB OLCHKH YPOBHSA CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIINH 00y4aroIMMHCS IpUMEHSeTcs 5-0albHas MIKaga OLEHKH CGOPMHPOBAHHOCTH
KOMIIETEeHIIMH, KoTOpasi IpuBejieHa B Tabauue 14. B TeueHue cemecTpa MOKET UCIIONB30BATHCA
100-6annpHas  mKana  MOJYJBHO-DEHTHHIOBOM  CHCTEMbl ~ YHHUBEPCHTETa,  IIpaBUIA
UCIOb30BaHHs KOTOPOi, YCTAHOBIECHBI COOTBETCTBYIOUIUM JIOKAIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuia 14 —Kpurepun oueHKr ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETECHIIMI

Easyelectronics.ru/p-xorovic-u-xill-iskusstvo- | EASY ELECTRONICS. Dnekrponunka Jyis

sxemotexniki.html BCEX

OreHKa KOMIICTSHIMN

XapakreprucTrka ChOPMUPOBAHHBIX KOMITCTCHIINM
5-OasibHas IIKaIa P P (bopp

8. IlepeueHb MHPOPMALIMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr nporpaMMHOro oOOECIEUCHHs, HCIOIb3YEMOTr0 IIPH OCYLICCTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILIHHE.
IlepedeHp UCONB3yEMOro MPOrPAMMHOr0 o0OeceueH st npeacTaBieH B Tadmuie 10.

Ta6nua 10— Ilepederp nporpaMMHOro obecreueHus

Ne i/ HaumenoBanue

— oOyyarommiicsi TayOOKO H BCECTOPOHHE YCBOWII IMPOrPAMMHBIi
MaTepHan,

— YBEPEHHO, JIOTHYHO, [IOCIIEI0BATEIbHO U TPAMOTHO €r0 H3J1araer;

— ONMpasCh Ha 3HAHHUS OCHOBHOH M IOMOJHUTEIBHOM JIHTEPATYpHI,

1 MicroCap (cBOGOHO pacIpOCTPaHSAIOTCS CTyACHIECKUE BEPCUH C YPE3aHHBIM
(bYHKIMOHAIOM, TOCTATOYHBIM [JIs1 Y4eOHO- O3HAKOMHUTEIBHBIX IIeJIeit)

2 IporpammHas cpena Modelsim mist oTanku nporpamum Ha Verilog

«OTIIHHIHO» J
GAITCHOY TECHO NPHBSA3BIBACT YCBOCHHBIC HAYYHBIC MOJOKECHHUS C NPAKTHYESCKOM
‘ JIESITEIbHOCTRIO HATIPABIICHHUS;
— yMeJI0 0OOCHOBBIBAET U apIyMEHTHPYET BbIBUTACMbIC UM H/ICH;
— JIeJIaeT BLIBOJILI U 0000IEHNS;
— CBOOOHO BJIAZIEET CHCTEMOM CIICIHATN3UPOBAHHBIX MMOHITHH.
— oby4aromuuiicss TBEpI0 YCBOMJI [IPOrPAMMHbII MaTepuall, IpaMOTHO U
[0 CYyLIECTBY H3JlaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JIUTEPATyPHI;
«XOPOILIO» patypel; o
— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;
«3AYTEHO»

— YBSI3BIBAET YCBOCHHBIC 3HAaHHWA C MNPAKTHYECKOW AESATEIBHOCTHIO
HalpaBJICHUS;
— apryMEHTHPYET HayYHBIC MTOJI0KEHHS;




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

— Jie7IaeT BBIBOJBI U 00OOIICHUS;
— BJIQJICCT CHCTEMOH CIIeIIMAIM3UPOBAHHBIX TTOHSITHIA.

— 00y4aroNMIACS YCBOWJI TOJIBKO OCHOBHOM MPOrpaMMHBII MaTepuar,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIYCKAaeT HEeCYIECTBEHHbIC OLIMOKN U HETOYHOCTH;

«yJIOBIICTBOPHTEIILHO .
— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
«3AYTCHO» .
HAIPaBIICHNS,
— c1ab0 apryMEHTHPYET HAYYHbIE TTOJI0KESHHS;
— 3aTpyaHseTcs B hOPMYIMPOBAHUY BBIBOJIOB U 0000IICHNUIA,
— 9aCTHYHO BJIAJICCT CHCTEMOI CIICHAIN3HPOBAHHbIX TTOHSTHIA.
— 00y4arommiicss He YCBOHMJI 3HAYUTEIBHOW YaCTH HPOTrPaMMHOIO
Marepuana;
— JIONyCKAeT  CYLICCTBEHHBIC  OMIMOKH M HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHTEIILHOY ;
paccMoTpeHuH pobieM B KOHKPETHOM HaIpaBJICHHH,
«HE 3aYTCHO»

— HCIBITBIBACT TPYJHOCTH B MPAKTHYECKOM TIPUMEHEHHUH 3HAHUIA;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;
— He pOpMYIHUpPYET BHIBOJOB U 000OIICHHI.

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS WIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) As1st 9K3aMeHa

Ne i/m

Kon

ITepeueHp BOmpocoB (3a1a4) AJIst IK3aMeHa
P P ( ) HHANKATOpa

1 Oco0EHHOCTH MOJIEBBIX TPAH3UCTOPOB 110 CPABHEHUIO C IK-2.3.1

OUMOINAPHBIMU TpaH3ucTOpaMu. [loseBbIe TPaH3UCTOPHI C
YTPABISIFOLIAM IIEPEXOJIOM.

CBSI3bIO.

16 I'eneparop Ha ocHOBe caBura (a3 ¢ OJJHUM OTEPAHOHHBIM
YCHIINTEIIEM.

17 Pa3HOBHIHOCTH KOMOMHAIIMOHHBIX cxeM. IIugparopsi.

18 Pa3HoBHIHOCTH KOMOMHALIMOHHBIX cXxeM. JlemmugpaTopsl.

19 Pa3zHoBuHOCTH KOMOMHALIMOHHBIX cxeM. L{udpossie
KOMIIapaTophl.

20 Amnanoro-udpossie npeodpazosarenu (ALT) u mudpo-
aHasorosble npeodpaszosatenu (LIAIL). IIpuHuumns!
MIOCTPOEHHSI.

21 Ycrpoiicteo LAIT Ha 6a3e cymmupytomero OY.

22 Yerpoitcro ALIT napannensHoro npeodpa3zoBaHus Ha 06aze
KOMIIapaToOpOB.

23 AIIIT nmocyienoBaTeNIbHOTO CUETA.

24 ALIIT nocne1oBaTeIbHOTO MPHOIMKEHHUSI.

25 Mpuoroctynenuatsie ALTL.

26 MHoroTakTHbIe MOCIea0BaTeIbHO-Tapauienababie AL

27 Komngeiiepasie AL

Bomnpocs! (3agaun) pist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera
Kon
Ne i/t Ilepeuens Bompocos (3axa4) 1 3a4dera / audd. 3auera JHAMKATOpA

Y4eOHBIM [UIAHOM HE IPEIYCMOTPEHO

[TonieBbIe TPAH3UCTOPHI C U3OJIMPOBAHHBIM 3aTBOPOM. [K-2.¥.1

ITepeuenp TeM JUIL KypCOBOTO MPOEKTHPOBAHMS/BBIIOIHEHUS KypCOBOH pabGoOThI
npeJcTaBieHsl B Tadnuue 17.
Ta6nuna 17 — [epedeHs TeM 171 KypcOBOTO IPOSKTHPOBAHYS/BBIIOIHECHUS KYPCOBOil paboTh

[TosieBbIe TPAH3UCTOPHI CO BCTPOSHHBIM KAHAIOM. [IK-2.B.1

TloneBbie TPAaH3UCTOPBI C UHAYIIHUPOBAHHLIM KaHAJIOM.

No /i [puMepHBIii iepedeHb TeM IJIsl KypCOBOTO HPOSKTUPOBAHUS/BBITOIHEHUS
B KypCOBOH paboThI

[V NN UL} S

I'paduyeckue n300pakeHHs HA CXeMax U BOJIbTAMIICPHbBIC
XapaKTEPUCTUKHU PA3IMYHBIX TUIIOB MOJIEBBIX TPAH3UCTOPOB.

Y4eOHBIM ITAaHOM HE NPEAYCMOTPEHO

6 CXeMbI BKITIOUEHUS TIOJIEBBIX TPAH3UCTOPOB B PEXKNME
YCUJICHHUSL.

7 PaboTa nosieBoro TpaH3MCTOPa B UMITYJILCHOM PEXUME.
JpaiiBepbl 3aTBOpa MM0JIEBOI'O TPAH3UCTOPA.

Bompockl Ui TPOBEACHMSI IPOMEKYTOYHOH arTecTaliud B BHAE TECTUPOBAHHS
npeJcrasieHs! B Tadnuue 18.

Tabnuia 18 — [IpumepHsIii epedeHb BOIIPOCOB LISl TECTOB

8 CBoiicTBa 1/i€aIbHOrO ONEPALMOHHOIO YCUIIUTEIS.
HHBepTHpyIOMUi 1 HE MHBEPTHPYIOWUI ycuanTenb Ha 6ase
OMNEPALMOHHOIO yCHIIMTES.

Kon

Ne i/ IIpuMepHBIi IEpeYeHBb BOIPOCOB ISl TECTOB
puMep P P AL HHAMKATOpa

9 Tpurrep llImutra Ha 6a3e ONEepalIOHHOTO YCHIUTEIS
(MHBEPTHPYIOIMIA ¥ HE HHBEPTUPYIOLIUI BAPHAHTEI).

10 ABTOKOJIE0ATENBHBII MYIETHBHOpATOp Ha Oase
OINEPALMOHHOT0 YCHIIUTEIIS.

11 K nyuwii myneTHBHOpaTop (0gHOBHOpaTOp) Ha Oaze
OIIEPAIIMOHHOTO yCHIIUTEIIS.

[lepedyeHb TeM KOHTPOJBHBIX PabOT MO MUCLMIUIMHE OOYYaIONIIMXCS 3a04HOH (HOpMBI
00y4eHusl, IpeICTaBIeHbI B Tabmuie 19.

Tabmmma 19 — IlepedeHb KOHTPOJIBHBIX paboT

Ne i/ IepeueHb KOHTPOJIBHBIX paboOT

12 ["erepatop IpsSIMOYTOJIEHOTO M TPEYTOJIFHOTO HAPSHKEHUI.

He npeagycmorpeno

13 RC reneparop cunycounanbHblx Konebanuil. bananc
aMIUTUTY 1 1 OanaHc ¢as.

14 I'eneparop cuHyconIanbHBIX KOeOaHuii Ha 0a3e Mmocta Buna-
PobuncoHa.

15 I'eneparop Ha 6a3e MocTa BuHa ¢ HelMHeHHOW 00paTHOI

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIOMNE  HPOLEAYpHl  OLEHHBAHUSA
HWHJMKATOPOB, XapaKTepHU3YIOIIMX JTambl (OPMHUPOBAHMS KOMIIETEHLMH, coaepxarcs B
JIOKIbHBIX HOpMaTuUBHBIX aktax [ YAII, pernaMeHTUpYOIMX HOPSAOK M IPOLELYpY
MPOBEJICHUS TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU O0YUaroIInXCs
I'VAIL




11. Meroauueckue yKa3zaHus Ui 00yYarONHXCsI 0 OCBOCHUIO TUCIUTLTHHBI

11.1. Meroguueckne yka3zaHus I OOydaroIIMXCS IO OCBOSHHIO JIEKIIHOHHOTO
Martepuana

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE HW3IIOKEeHHEe ydueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHU
(GyHIaMEHTANBHBIX OpPOOJEM AWCLMIUIMHBL, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JMOCTHXECHHI HAyYHOW MBICIH. B y4eGHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT IMEeIbHOE IMPEICTaBICHHE O IMCIUILINHE,
TOKa3bIBaET B3aUMOCBS3b C IPYTUMU JAUCIUITIHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepUaia;

— TIOJIy4€HHE COBPEMEHHBIX, LCJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpEAesieTcs LeJeBOM YCTAHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K INpEeaMeTy |
€CaMOCTOATENBHOIO TBOPUYECKOT0 MBIIILICHUSL.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSTEIIFHOM PaboThI;

— T[OJNyYeHHEe 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA OIIKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHan (BBLACIATH IJIABHBIE MBICIH U
MOJIOKEHUSI, TPHUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH WX B  Pa3iIHYHBIX
(dhopmyTpoOBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JlekMOHHBI  MaTepuan MOXET CONPOBOXKIATbCS JEMOHCTpalMed CclaiioB U
WCIIONIb30BaHMEM PAa3[aTOYHOTO MaTepuaia TMpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILINHE.

11.2. Meroauuecknue yka3aHusi Uil OOYYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BbIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
SKCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HUKAMOHHOW XapaKTEPUCTUKON OO0YYaroIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHUYECKON YacTeil U KOHTPOJIbHBIX MEPOIPUSATHIH.

BrimonHenne 1a0opaTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOHM YacThIO
H3y4YeHHS] AUCLUUIUIMHBI, ONpeneseMoi ydeOHbIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
o0ecrieunBaIOIIM PELIEHHE CIIEYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCLUIIIMHBI;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWMM, MOJYYEHHBIX Ha
JICKIUSAX;

— MOJy4eHHE HOBOH MH(OpMALK O U3y4aeMOW AUCLUILIIHE;

— [npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSITENIBHON  paboThl ¢ J1a0OpaTOpHBIM
obopymoBaHueM 1 pUOOpaMu.

3aanue u TpeOOBaHMUS K ITPOBEJCHUIO Ja00PAaTOPHBIX PaboT
—  Kaxpas JIP BIIOJIHSETCS 110 WHIMBHYAIbHOMY 3aJaHHIO, BHIJAHHOMY CTYJEHTY

IpenoaaBaTeyieM;

— B 3aganun 10mkHO OBITH YeTKO c(hOpMYyITUPOBaHA 3a/1a4a, BeimoaHsemas B JIP;

— OmnmcaHbl BXOJHBIC ¥ BEIXOJHBIC JaHHBIC JUIs IpoBeaeHus JIP;

— JIP nomxHa BEIIOJHATBLCS HA OCHOBE MOJIYYCHHBIX TEOPETHYCCKUX 3HAHUIA;

— Boimonnenue JIP 10MKHO OCYILIECTBIATHCS Ha OCHOBE METOJMYECKUX yKa3aHMIA,
IPEIOCTABIIEMBIX [IPEIIOaBaTeIIEM;

— JIP nomKHa BBINOJHATHCS B CINELUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOXET OBITh NOpabOTaHA CTyJCHTOM B JOMAIIHHX YCIOBHUSX, €CIIH IIO3BOJIAET
T10;

— Urorom BemonHeHus JIP sBIseTCS OTYET WIM JEMOHCTpAIMs PE3ylbTaTOB
paboThl PErnoaBaTellio B NEKTPOHHOM BUJe (Ha YCMOTPEHHE MPEroaBaTens)
00 JEMOHCTpALUs SMIOP HAINPSDKCHUS WK OCLMJUIOrPaMM, IOJTYy4YEHHBIX B
cpene MicroCap, Modelsim wmiu peanpHoM ocmwiorpade (eciu OHH
TpeOyIoTCS).

Crpykrypa u dhopma oTyeTa 0 1abopaTopHoit pabore
— IlocraHoBKa 3agaum;

—  Oco0eHHOCTH PeIIeHHs M UCIIOIb3yeMbIe METOIbI (€CIH OHU MOTPEOOBAIHCH)
— Ilporpamma Ha s13bIKE IPOrPaMMHUPOBAHKS C KOMMEHTapHAMH
— CrHcok ureparypsl

TpeboBanus kK 0hOPMIEHHIO OTYETA O JT1aOOPaTOPHOI paboTe
— JIP npeAcTaBIsieTCs B IEYaTHOM M JIEKTPOHHOM BHE;

— JIP nmomkHa COOTBETCTBOBAaTH CTPYKTYpe W (hOpMe oOTdera, MPeACTaBICHHOM
BEILIIE;

— JIP momxHa mumers tutyneHbl guct (TOCT 7,32-2001 n3ganus 2008 roma) c
Ha3BaHMEM M TIOIKCHIO CTYAEHTA, KOTOPBIH €€ caenal i oGpopMuIl;

— Crygenr gomken 3amuTuTh JIP. OTMeTka 0 3amuTe MODKHA HAXOJUTHCS Ha
TUTYJIBHOM JINCTE BMECTE C TONUCHIO MPETIOaBaTENS.

Jl71st BBINOJIHEHUS! Ta0OPaTOPHBIX PaboT, IOMUMO YKa3aHHBIX B TaOiule 8 UCTOYHHKOB,
CTYJICHT MOXKET WCIIONB30BaTh CIEAYIOLINE METOANYECKHE MaTepHalbl, U3AaHHble Kadeapoil B
JJIEKTPOHHOM BUJIE:

- Kopanes C.M. Meroauueckne yKa3aHUs K BBIIOJHCHUIO JTa0OPaTOPHBIX paboT.
VY4ebHoe nmocobue B 371€KTPOHHOM BHJE. [ DIEKTPOHHBIN pecypc Kadeapsil. ]

11.3. Meroauueckue yka3aHusi st 00y9aroInXCs M0 MPOX0KICHUIO CAMOCTOSTEIbHOM
paboTsI

B xoze BBINOIHEHUS CAMOCTOSITEIBHON PaOOThI, 0OyJYarOMUICS BBHIIOJIHSAET PaboOTy IO
3a[aHUI0 M MPH METOANYECKOM PYKOBOJCTBE IPEMOJaBaTelisi, HO 0e3 ero HermoCpeACTBEHHOrO
y4dacTtusi.

st oOyuaromuxcs 1Mo 3a04HOM (hopMe OOydYeHHs, caMOCTOsTeNbHas padoTa MOXKeT
BKJIFOUYATh B ce0sl KOHTPOJIbHYIO padoTy.

B mporiecce BBINOIHEHUST CAMOCTOSITENBHON PaboThl, y 0oOyuaromierocsi (GopMupyeTcs
nenecoodpasHoe MIaHUPOBaHHE paboyero BpEeMEHH, KOTOPOE IMO3BOJISIET UM Pa3BUBATh YMEHHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMAaTH3alUH MPHUOOPETaEMbIX 3HAHHWII, 0OecreYnBaeT BBICOKHUIT
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOy4YEHHs, [OMOraeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.



MeTroanueckKUMH ~ MaTepuajaMH,  HalpapiSIOIMMH  CaMOCTOSTENIbHYI0 — paboTy
00yYarOLIMXCSSBISIOTCS

—  y4eOHO-METOANYECKUI MaTepral Mo JUCIUILIMHE;

—  METOIMYECKHE YKA3aHMs 0 BHIMOJHEHUIO KOHTPOJIBbHBIX paboT (i 00ydarommxcst
0 3209HOU (popMe 00yUeHHs).

11.4. Meroguueckue yKa3aHus JUIs OOYYArONIMXCS 110 HPOXOXKICHHIO TEKYILEro
KOHTpOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YCHEBaEMOCTH IPEIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
00y4aroNMXCs, OCYIIECTBISIEMOr0 B TCUYCHHE CEMECTpa C LETIbI0 OLCHUBAHUS XO/a OCBOCHHS
JUCIUIITHHBL.

11.5. Meroauueckue yka3aHusl s OOyHYarOIIMXCsl 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTeCTalHN.

IIpomexyrounast ~ arrectauusi  OOydYarOIMXCS — NPEAyCMAaTPUBAeT  OLICHUBAHHE
MPOMEXKYTOUYHBIX U OKOHYATEJIBHbIX PE3yJbTaTOB 00y4YeHHs MO AucuuIUIMHe. OHa BKJIIOYAeT B
ceds:

— D9K3aMeH — (¢opMa OICHKM 3HAHUWH, IOJyYEHHBIX OOydYaloluMmcs B IIpolecce
W3y4YeHUs BCEH NUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITENBHON paboThI, CrIOCOOHOCTH
NMPUMEHATh MX ISl PEIICHUs NPAaKTHYECKHX 3a/1ad. DK3aMeH, KaK IPaBUIO, MPOBOAUTCS B
MEpUOJ 3K3aMCHAI[IOHHOW CECCMM M 3aBEpIIAeTCs AaTTECTALHOHHOW OLIGHKOW «OTIMYHOY,
«XOPOIIOY», KYIOBIECTBOPUTEIBHOY, KHEYIOBICTBOPUTECIHLHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl
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3aB.
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