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Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHusl — MporpaMMy OakangaBpuara IO HAIPABJICHUIO TOJATOTOBKU/ CHEIHMATBLHOCTH
27.03.04 «VYmpaBieHne B TEXHMYCCKHX CHCTEMax»  HaIPaBICHHOCTH/CIICIHATH3AIHIH
«Ympasnenue u HHPOpPMATHKA B TEXHHUYECKUX cucTeMax». Jluciumuimaa peanusyercs kadheapoi
«Ne31y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN :

OIIK-1 «Criocoben aHanmu3upoBaTh 3a1a4u MpohecCuoHaTbHOM JASSITESIIBHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB M METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK H MaTEMAaTUKI»

OIIK-2 «Cnocoben ¢opMynupoBaTh 3agauv NPO(ECCHOHATBLHON ACATEIHPHOCTH Ha
OCHOBE 3HAHWH, MPOQUIBHBIX PA3ICIOB MATEMATHUYECKUX U €CTECTBEHHOHAYYHBIX AWCIUILIAH
(MoyIeit)»

Conepxkanve NUCHMIUIMHBI OXBAaThIBAET KPYr BOMNPOCOB, CBA3AaHHBIX C MNPUHIUIIAMHU
paboThl MOJTYNPOBOJHUKOBBIX MPUOOPOB: HMOAOB, CTAOMJIUTPOHOB, IMOJEBBIX U OHIOISPHBIX
TPAH3UCTOPOB, OMNEPAIMOHHBIX YCHJIMTEJCH, a TaKXKe CXEeM pPa3uYHBbIX SJIEKTPOHHBIX
YCHIIUTENBbHO-TIPe0Opa30BaTeNIbHBIX YCTPOUCTB, TOCTPOCHHBIX HA MX OCHOBE.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro mpoiiecca: JIeKIHH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITeNIbHAS
paboTa o0y4aromierocs, KypcoBoi poeKT/ KypcoBas paboTa.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb yCIIEBAEMOCTH, IPOMEXKYTOUHast arTectanus B ¢dopme dk3ameHa (4 cemectp),
sKk3aMeHa (5 cemectp).

OO0mast TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 7 3a4eTHBIX eIuHUIl, 252
qaca.

S3bIK 00yUYEHUS IO TUCIIMILTUHE «PYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

N3yuenue nUCHMIUIMHBI «IJIEKTPOHUKA» JaeT BO3MOXKHOCTh CTYACHTaM HE TOJIBKO
u3ydarh (pU3MUecKre 3aKOHOMEPHOCTH, JieXKalllie B OCHOBBI MOJYIIPOBOJIHUKOBBIX MPUOOPOB U
CXEMBbI YCHUJIUTEIHHO-TIPE0Opa30BaTEIIbHBIX YCTPOICTB, HO MOHUMATh UX POJb U 3HAUYCHUE MPU
npoexktupoBanuu CAY B 1ieiom.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS M0 JUCIUILTHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabuuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIM ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnmna) Kox n HaumeHnoBaHue Kox n HanMeHOBaHuE UHAMKATOPA
KOMIETEHIUH KOMIIETEHIINH JIOCTHUKEHUS] KOMIIETEHIIUU
OIIK-1 Cnocoben
aHaJIU3UPOBAThH OIIK-1.V.1 ymeer npumeHsTh 0a30BbIE
3a7iauu €CTECTBEHHOHAYYHbIC U MaTeMaTUYeCKHUe
npodeccuoHaNbHOM | 3HAHMS ISl pelIeHUs 3a/1a4

Ob6menpodeccuonanbHble

KOMIICTCHIIN

JIeSITeIbHOCTH Ha
OCHOBE ITOJIOXKCHHIA,

npodeccrOHAIbHOMN 1S TeTbHOCTH
OIIK-1.B.1 BnazneeT HaBbIKaMH peLICHUS

3aKOHOB M METOJIOB B
obnactu
€CTECTBCHHBIX HAYK U
MAaTCMAaTHUKU

HpO(i)eCCI/IOHaJ'ILHLIX 3aJ4a4 Ha OCHOBC
0a30BEIX C€CTCCTBCHHOHAYYHBIX U
MaTeMaTHYeCKUX 3HaHUM

OIIK-2 Cnocoben
dbopMynupoBaTh
3aaun
npoQeCCHOHAIBHON
NeSITeIbHOCTH Ha
OCHOBE 3HaHUM,
npOGUIBHBIX
paszesnos
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
JTUCITUTLIIAH
(MoptyIieit)

OIIK-2.3.1 3HaeT npo¢uibHbIE pa3iesbl
MaTeMaTHYECKUX U €CTeCTBEHHOHAYYHBIX
JVCTIATUTHH

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

2. Mecro nuctutuiiHbEL B cTpykType OI1
JlucuumimHa MoXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:
— « Duznka»

- «I/IHd)ODMaTI/IKa»,

— «DIIEKTPOTEXHUKAY.

- 3HaHI/I${, MOJIYYCHHBIC IIPU HU3YUYCHUU MaTCpHrajia JIaHHOM JUCIHHMIIIIMHBI, UMCIOT KaK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCIUILINH
— «Teopust aBBTOMAaTHISCKOT'O YIIPABJICHH.

3. OO0BEM H TPYTOEMKOCTh JUCIUILTAHBI




JlanHpie 00 obmemM o0beMe AUCHUILUIMHBL, TPYIOEMKOCTH OTAEIBHBIX BHJIIOB Y4EOHOM
paboTHI IO TUCHUIUINHE (M pacHpeaeIeHue 3TOH TPYI0EMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuiie 2.

Ta6ymma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITNHBI

. TpynoeMKocTh O cemecTpam
Bun yae6HO# paboThI Bceero Nod NS
1 2 3 4

Oowan mpyooemKocmup OuUCUUnIUHBL, 7/ 252 4/ 144 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHhuie 3aHamus, BCETo 4ac. 102 51 51
B TOM YHCIIE:

nexuuu (JI), (gac) 34 17 17

npaktuueckue/cemunapckue 3ansatus (113), 17 17

(dac)

nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17

KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17

9K3aMeH, (Jac) 72 36 36
Camocmoamenvnan paboma, Bcero (4ac) 78 57 21
Buo npomescymounoit ammecmayuu’. 3a4er, OK3., 9k3., Kypc.
miudd. 3auer, sx3amen (3aget, Audd. 3a4, Ok3.) OK3., k3 IIp.

Kypc. "
Ilp.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHSATHH.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3nensl, TEMBI JUCLMIIINHBI

Jlekun
(dac)

n3(c3)| Jp
(dac) (uac)

KII/KP

(aac) CP (uac)

Cemectp 4

Paznen 1. DnexTponpoBOAHOCTD
MOJIyTIPOBOJTHUKOB

Tema 1.1. CobcTBeHHBIH (OecpuMeCcHBI)
MIOJIYTIPOBOTHUK

Tema 1.2. [IpumecHslii nonynpoBogHuK Tema
1.3. D51eKTpOHHO-ABIPOYHBIN MEPEXO]
Temal.4. BonbT-amnepHas xapakTepucTukap-n
nepexo/ia

10

Paznen 2. [lomynpoBOAHUKOBBIE THOIbI

Tema 2.1. BempsamurenbHble
MOJIYTIPOBOTHUKOBBIE TUOJIbI: TIPUHIUIT
NENCTBUS, XapaKTEPUCTUKHU, TApaMETPBI.
Tema2.2. ITonynmpoBOTHUKOBBIE CTAOUITUTPOHBI
: IPUHLIMI JEHCTBUS, XapaKTEPUCTHKH,
napaMeTpsbl.

Tema2.3.ITapamerpuueckuil crabuansaTop
HaNpsDKEHUs Ha CTaOMIINTPOHE

10




Paznen 3. Tupucrtopsl

Tema3.1. JlnuogHbIE TUPUCTOPHI
Tema3.2. TpuoaHbIe TUPUCTOPHI
Tema 3.3. CUMUCTOPBI

10

Pa3nen 4. bunonsipHble TpaH3UCTOPHI

Tema 4.1. IlpuHun neiicTBUst OUMTOISPHOTO
TpaH3UcTOpa

Tema 4.2. TpaH3ucTop Kak yCUIUTEIbHBIN
npudop

Tema 4.3. PexxuMbl paboThI OUIOISIPHOTO
TpaH3HuCcTOpa

Tema 4.4. CraTuueckue BOJIbT-aMIIEPHbBIE
XapaKTEePUCTUKH U ITapaMeTpbl OUITOJIAPHBIX
TPaH3UCTOPOB

13

15

Paznen 5. [loneBbie TpaH3UCTOPBI

Tema 5.1. Ilonesoii Tpan3ucTop ¢ p-n

epexoaoM

Tema 5.2. IloneBoil TpaH3UCTOP CHU30IMPOBAHHBIM
3aTBOPOM

10

Paznen 6 @oTonpueMHUKH

Tema 6.1. CBeronznyyarouiuii 1uon
Tema 6.2. ®oTonTpUEMHUKHN

Tema 6.3. OnTonapsr

Uroro B cemecTpe:

17

17

17

S7

Cemectp 5

Paznmen 7. YcunurenbHo- mpeoOpazoBaTeNbHBIC
yCTpOMCTBA

Tema 7.1. Knaccudukanus ycunurenen

Tema 7.2. IlokazaTenu KayecTBa YCHUIIUTEIbHBIX
YCTPOICTB

Tema 7.3. PexxuMbl paOoThI yCUITUTENSA

Tema 7.4. OcoOEHHOCTH TOCTPOEHHS CHIIOBBIX
KaCKaJl0B

Tema 7.5. TpanchopmaTopHbIi  yCHIMTENb
MOIIHOCTH

Tema 7.6. becrpanchopmMaTOpHBIN yCHIUTENH
MOIIHOCTH

Tema 7.7. YcunuTtenun MOIIHOCTH B KIIIOYEBOM
pEXKHUME

2,5

Paznen 8. OnepanmoHHble YCHIIUTENH
Tema 8.1. Tunosslie cxemspl BKIoueHUAOY
Tewma 8.2. Peanuzanust KOppEeKTUPYIOIIUX
ycTpoiictB Ha OY

2,5

Paznen 9. CxeMbl HETMHEMHOTrO peoOpazoBaHus
HENPEPBIBHBIXCUTHAJIOB

Tema 9.1. Cxemsbl, mocTpoeHHbIE Ha0CHOBE [P
Tewma 9.2. Cxembl, nocTpoeHHbIE HAOCHOBE OY




Paznen 10. 'enepatopsl 4
Tema 10.1 I'eneparopbl rapMOHUYECKUX
Kosie0aHuit 4
Tema 10.2. T'eneparopsl JuHEHHO-
U3MEHSIOIIEroCs HallpsHKEHUS

Tema 10.3. MynbTuBHOpaTOPHI

Tema 10.4. OgHOBUOpATOPHI

Tewma 10.5. briokuHr-reneparop

Pasznen 11. Tpurrepsl 2
Tema 11.1 CuMMeTpUUHBIN TpUTTEP 3 )
Tema 11.2. Tpurrep ¢ SMUTTEPHOM CBSI3BIO

Pazen 12. MoynsiTopbl HIEMOIYIIATOPHI 2
Tema 12.1. AMIITUTYAHBIC MOTYIISTOPHI

3
Tema 12.2. YacToTHBIE MOYJIATOPBI
Tema 12.3. ®a3oBbie MOAYIATOPHI

BrinonHenue KypcoBoro npoekTa 17

Hroro B cemectpe: 17 17 17 21

Hroro 34 17 34 17 78

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
OoOy4JarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howep Ha3Banue u conepxanue pasfesioB U TeM JEKIIMOHHBIX 3aHATUN
paszena
1 CoOcTBeHHBbIN (OecpUMECHbI) MOXYNPOBOJHHUK, MPHUMECHBIH IOTYNPOBOIHUK,
AJIEKTPOHHO-IBIPOYHBIN NIEPEXOJ, BOJIbT-aMIIEPHAs XapaKTEPUCTHKA P-N EpPEXoaa
2 BoinpsiMuTenbHble  MOJYNPOBOJHUKOBBIE  JTHOABI: NPUHLINAIT  JIEHCTBUA,
XapaKTepUCTUKHU, HapaMeTpbl. [loaynpoBOJHUKOBBIE CTAOMJIUTPOHBI @ IPHUHIIHUII
NeMcTBUS, XapaKTepUCTUKH, mapamerpbl. [lapamerpuueckuii — crabuiamsaTop
HalpsOKEHUs Ha CTaOMIIUTPOHE
3 JlnogHple  TUPUCTOpBL: NPHUHLMI  JEWUCTBUSA, XapaKTEPUCTUKH, IapaMeTpBl.
TpuoaHble THUPUCTOPBI: MNPUHLUIN JEHCTBUS, XapaKTEPUCTHKH, IapaMeTphl.
CuMHCTOpBI: MPUHIUT IEHCTBUS, XapaKTEPUCTUKH, TAPAMETPBHI.
4 [TpuHIMn AEeHCTBUS OMIIONSPHOTO TPaH3UCTOpA. TPaH3UCTOP KaK YCHIIUTEJIbHBIH

npubop. Pexumbl paboTbl OunossipHoro TtpaHizucropa. CTaTWyYecKue BOJBT-
amMIIepHbIe XapaKTEPUCTUKHU U MTapaMeTpbl OUIONISIPHBIX TPAH3UCTOPOB

5 [ToneBol TpaH3UCTOpP C p-n MEPEXOJOM: MNPUHIMUIT JIEUCTBHUS, XapaAKTEPHUCTHUKH,
napameTpbl. [loneBoil TpaH3UCTOp C€ M30JIMPOBAHHBIM 3aTBOPOM: IPUHIIUIL
JIEHCTBUSI, XapaKTEPUCTUKH, TTAPAMETPhI

6 CeTounzmyyarouiyil 11oA: MPUHLIMI JEHCTBUS, XapaKTEPUCTUKH, TAPAMETPHI.
®oronpueMHuku ( dotope3uctop, ¢Goroanos, (HoTOTPaH3UCTOP, (HOTOTUPUCTOP:
IIPUHLINI AEUCTBUA, XapaKTEPUCTUKHU, MMapaMeTpbl. Onronapel: IPUHLKI IEHCTBHUSI,
XapaKTCPHUCTHUKH, TaPaAMECTPBL

7 Knaccudpukanus ycunureneil. [lokasarenn kadecTBa YCHUIMTENbHBIX YCTPOWCTB.
Pexumbl pabotbl ycuiutens. OcoOEHHOCTH TMOCTPOEHUS CHJIOBBIX KacKaJoB.




TpanchopMaToOpHBIA YCHUIUTENh MOIMHOCTH. bectpanchopmaTopHBIN yCHIUTETH
MOIITHOCTH. Yceunurenu MOIIMHOCTHU B KJIFOYCBOM PCIKHUMC.

8 Tunosble cxembl BkmoueHus OV (UHBepTHpYIOIIEe W HEHMHBEPTUPYIOLIEE
BKJIIOYeHHE). Peannzanust KOppekTupyomux ycrpoicts Ha OVY.

9 Peanu3anus HeMMHENWHBIX XapaKTEPUCTHK HA OCHOBE JUOJHO-PE3UCTUBHOU SYEHKH.
[TocTpoenne cxem, peanu3ylomUX HEIMHEHHBbIE CTAaTUYECKHE U JUHAMUYECKHE
XapaKTEPUCTUKHU JIEMEHTOB U YCTPOMCTB CUCTEM aBTOMAaTHYECKOIO YIPaBJICHUS Ha
OCHOBE OIIEPAIIMOHHBIX YCUIIUTEIIEH.

10 ['enepaTtopbl rapMOHHUYECKUX KoJeOaHul. ['eHepaTopbl JTUHEHHO-U3MEHSIOIIErOCs.
HanpspkeHus. MynbruBuOpatopsl. OnHOBHOpaTopkl. BIIOKMHT-reHepaTop

11 CummeTpuuHblil TpUrrep. Tpurrep ¢ SMUTTEPHOM CBA3BIO

12 AMIUIUTYAHBIE MOIYISATOpPBl. YacToTHBIE MOAYJISATOpPbI. Da3oBbIE MOJYJSTOPHI.

AMHJ’II/ITy,HHBIC JACMOOYJIATOPLL. YacToTHBIC JAEMOAYJIATOPEI

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMbl MpakTUYECKUX
3aHATUN

Dopmsbl
MPAKTUYECKUX
3aHATUN

TpynoeMKoCTb,
(dac)

N3 Hux
IIPAaKTUYECKON
MOJITOTOBKH,
(dac)

No
pasnerna
JIMCLIAI

JIAHBI

Cemectp 4

Pacuer
napaMeTpruIecKoro
cTabmimn3aropa
HaANpPSDKEHUS Ha
CTaOWJINTPOHE

Pemenue 3amau

Br160op cunoBbIx
TPaH3UCTOPOB MO
napameTpam Harpys3ku

Pemenue 3amau

2,6

Pacuer uncaa
MapaJyIeabHO
BKIJIFOYACMBbIX
TPaH3UCTOPOB

Pemenue 3amau

2,6

Pacuer mnomanu
TEMI00TBOAA

Pemenue 3amau

2,6

Pacuet Bemmuun
YpPaBHUTEIbHBIX
pE3UCTOPOB

Pemenue 3amau

2,6

Pacuer
TEPMOCTAOMITU3UPYIOIIIUX
PE3UCTOPOB

Pemenue 3agau

2,6

Pacuet cxem

KOPPEKTUPYIOIIUX
yCcTpoicTB Ha ocHOBe OY

Pemenue 3amau

Bcero

17

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEICHBI B TaOIuIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyaOEMKOCT®, | PAKTHUECKOH | pasjeiia
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 4

1 BonbsT-amnepHbie XapaKTepUCTUKH TUOJA0B U 15 9
CTaOMJINTPOHOB

2 HccnenoBanue nmapaMeTpuuecKoro 15
cTabmiIn3aropa HalpsHKeHHUs Ha 2
CTaOMIINTPOHE

3 HccnenoBanue AByX1noIyrnepuoIHOrO 1,5 3
BBIIPSIMUTEJIS

4 | BonbT-aMIepHbIE XapaKTEPUCTUKH 1,5 3
TUPHUCTOPOB

5 | Bonbr-amnepHble XapaKTepUCTUKU 1
OMIIOJIIPHOTO TPAH3UCTOPA (CXEMBI 4
BrroueHust ¢ Ob u 0OD)

6 | HccrnenoBaHue 01HOKACKAIHOTO YCHIIUTENS 1
MOIITHOCTH Ha OUITOJIIPHOM TPAH3HCTOPE 4
(Kmacc A)

7 | UccnenoBaHue 0THOKACKAIHOTO YCHIIUTENS 1
MOIITHOCTH Ha OUITOJIIPHOM TPAH3HCTOPE 4
(Knacc B)

8 | BosbT-amMIepHbIC XapaKTEPUCTHUKU TOJIEBBIX 2 5
TPaH3UCTOPOB

9 | UccrenoBanue 0JHOKACKAHOTO YCHIUTEIS 2 5
MOIIIHOCTH Ha MOJIEBOM TPaH3UCTOPE

10 | BombT-ammepHbIe XapaKTePUCTHKH 4 5
(OTONIPHEMHHUKOB U CBETOJIMO/IOB

Cemectp 5

11 | Yeunutens momuoctu (Knace D) 4 7

12 | YeunutenbHO-peoOpa3oBaTeIbHbIC 4 3
ycrpoiictea Ha OY

13 | Cxembl HEMMHEWHOTO TPe0Opa30BaHUSL 2 9
curHauos Ha OY

14 | T'eneparop CUHYCOMAATHLHOTO HAMIPSKEHUS Ha 4 10
oy

15 | 'eneparop TMHEHHO-U3MEHSIIONIETOCS 3 1
HanpspkeHus Ha OY

Bcero 34

4.5. BeInosHeHNe KypcoBOro MpoeKTa/ KypcoBOi paboThI
[lenb KypcOBOro MpoEKTa: 3aKpEeIUICHWE 3HAHWM, pPAa3BUTHE YMEHUM W HaBBIKOB,
MOJYYEHHBIX Ha JIEKIIMOHHBIX U TaOOpaTOPHBIX paboTax.

[IpuMepHBIe TeMBI 33JTaHUI Ha KypCOBOM MPOEKT NpuBeeHs! B pasaene 10 PIT/L.

4.6. CamocrosTenpHas padoTa 00yJaroIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe 7.




Ta6mmma 7 — Bugsl caMOCTOSITENHHOM pabOTHI M €€ TPYAOEMKOCTh

o Bcero,
Bua camocrositensHOM paboThI qac Cemectp 4, yac Cemectp 5, yac
1 2 3 4
N3ydenune TeopeTHuecKoro Mmarepuana
v p P 30 20 10

nucuurnHbl (TO)

KypcoBoe npoextuposanue (KII, KP) 7 7

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 22 20 2
Homamnee 3amganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMEXyTOYHOU 19 17 5
arrectanuu (I1A)

Bcero: 78 57 21

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECIeUeHuUs
JUTSL CAMOCTOSITEIBHON paOOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOLIMXCSl YKa3aHbl B
IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeuyeHpb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

KommuecTBo 3K3eMILIIpOB B
Hlucp/ bubnuorpapuyeckas ccpuika Oubmmorexe
URL anpec (KpoMe AIEKTPOHHBIX

IK3EMIUISIPOB)

[[umnakos, Bragucnas @egopoBud (1-p TEXH.

HayK, Ipod.).

DneKTpoHUKa : yueOHoe mocobue / B. O.

621.38 III | umakos, T. I'. Ilonsakosa, J1. B. IlIumnurakos ;
65 pen. B. ®. [umnakos ; C.-IletepO. roc. yH-T

aspokocM. mpubopocrpoenus. - CIIO. : U3n-Bo

I'VAIL 2015. - 218 c. : puc. - bubnuorp.: c. 214

(6 Ha3B.) . - ISBN 978-5-8088-1013-6 : b. 11.

138

[[Iumnakos, Brnagucinas @egopoBud (1-p TEXH.
HayK, Ipod.).

DJEeKTPOHHUKA : y4eOHO-METOAMYECKOE TTOCOOHe
621.38 III |/ B. ®. llumutakos, FO. B. Jluteunos, B. U.

65 ['onuaposa ; C.-Iletep0. roc. yH-T adpoOKOCM.
npubopoctpoenust. - Cankr-IlerepOypr : M3a-Bo
I'VAIL, 2021. - 70 c. : puc. - bubmmorp.: c. 69 (8
Ha3B.). - b. 11. - TekcT : HemocpeCTBEHHBIN.

621.375 | llunnrakos, Bragucnas ®degoposud (ipod.). 48
III 65 IIpoexTupoBaHUE IIEKTPOHHBIX YCHIIMTEIbHBIX




YCTPOMCTB Majoif MOIIIHOCTH : yueOHOe ocobue /
B. ®. lluumakos, . B. lIunuiakos, E. B.
Anucumosa ; pen. B. @. llumuakos ; C.-Iletepd.
roc. yH-T a3pokocM. ipubopoctpoerus. - CIIO6. :
N3n-Bo I'VAIL, 2015. - 99 c. : puc. - bubnumorp.: c.
98 (6 nass.). - ISBN 978-5-8088-1061-7 : b. u. -
TeKcCT : HenmocpeCTBEHHBIH.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHONW cetu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOMN ceTH «HTepHEeT

URL aapec HaumenoBanue
https://pro.guap.ru/ Marepuansl Ui BBIIOJHEHHS Ja0OpAaTOPHBIX, MPAKTHYECKHX M

KypCOBBIX pa0OT, BapuHaHTbl A MX BBINOJHEHHUs [0 JUCLMILIMHE
pazmematorcst BHyTpu OUOC T'VAII «MuterpupoBaHHas  cpena
0o0y4deHus» B TeUeHUE yueOHOro ceMecTpa

https://Ims.guap.ru TectupoBaHust I IPOBEAECHUS KOHTPOJIBHBIX paboT, a TAKKE JIJIs
IPOBEICHUS IIPOMEKYTOYHOM aTTECTAIUH Pa3MEIIAIOTCS B CHCTEME
JrcTaHIMOHHOTO 00yueHus ['YAII B TedeHne yueOHOro cemecTpa

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMSI, HCIIOIB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIIHHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

1 DnekTpoHHas nHopmarmoHHo-o00pa3oBaTenbHas cpena ['Y Al «MaterpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) paspadborana corpyaaukamu 'Y AII (BBeaeHa B
skcrryatanuio npukazom ['YAIL ot 06.06.2017 Ne 05-215/17), nepeuens Mmoayseit u
X QyHKIIMOHAIBHOE Ha3HAUYCHUE M3JI0KEHBI MO CChUIKE https://guap.ru/it/system/iso

2 OdunumanbHbIi caiT 00pa3oBaTeNbHON Oopranu3anuu B cetu «HTepHeT»
(https://guap.ru/), pazpabotan corpyanukamu I'YAII (BBeeH B dKCILTyaTaIHIO
[Tpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[Tepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
Tabmmuie 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

1 DOnexTpoHHbIN Katanor oubmuoreku I'YAII ¢ noctynom k 0ase MoJIHOTEKCTOBBIX

uznanuii (https://lib.guap.ru), [ocTyn yepes IMUHBIA KaOMHET YnuTaTesst OuOIMOTEKH
I'VAII




9. MarepuanbHO-TeXHUUYECKas 0a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNBFHOTO MpoIiecca Mo AUCIUITIMHE, TPEACTaBIeH B Tabuuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaATbHO-TEXHUUECKOU 0a3bl (pu HEOOXOMMOCTH)
1 | MynbsTumenuitnas JIEKIUOHHAs ayauTOpHUS:

CrnenuanusupoBaHHas  MeOenb;,  TEXHHUYECKHME  CpEACTBa
oOydeHus, clyxalue A [peACTaBlIeHHs  yueOHOM

nHpopmaruu OOJIBITION ayJIUTOPHH; Habop
JEMOHCTPALIMOHHOTO 000PYIOBaHHMS.
Obecneuen JOCTYI B INEKTPOHHYIO
nHpopManmoHHOOOpazoBatenbHylo cpexy ['YAII mo Touke
nocrymna Wi-Fi.

2 | JJabopaTopusi KOMIBIOTEPHOTO MOJICIIMPOBAHUS: yi1. bonemas Mopckas,
CreLlMaIU3UpPOBaHHAs MeOEIb; 1.67,
TEXHUYECKUE CPEJICTBA OOyUEHUS, CIIyKaIUe IS a.21-12, 21-13

npecTaBieHus yueOHoM nHopmanuu; naHemnb
WHTEPAKTHUBHAS/ TEJIEBHU30D;

JIaboparopHoe ob6opynosanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBAaHHOE» — 13 mmIT.

ObecrieyeH TOCTYI B 3JIEKTPOHHYIO
nH(popmanroHHo0Opa3oBaTenbHyo cpeny ['YAII mo
JIOKAJIbHOU BBIYMCIIUTEIILHON CETH.

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOHN aTTeCTAIIuU

Buj npoMexxyTo4HOM aTTecTanuu IlepedyeHb OLIEHOYHBIX CPEJICTB
Criucok BOMPOCOB K 9K3aMEHY;
OK3aMeH
TecTsl.

DKcrepTHas OLEHKa Ha OCHOBE TPeOOBaHUII K

BeInmonnHeHne KypcoBOro npoeKra
COJIEPIKAHUIO KYPCOBOI'O IIPOEKTA.

10.2. B kayecTBe KpUTEpUEB OLEHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyJaloNIMMHCS TIPUMEHSETCST 5-0ajulbHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET HCIOIb30BaThCs
100-6annpHast ~ mKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakreprcTrka chOpMUPOBAHHBIX KOMIIETEHIHIA
5-0aiubHas mKana P P (popmpo




OI1reHKa KOMIIETEHITN

5-0auibHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYYHBIC MOJOXKEHHUS C MPAKTHUUECKOU
NeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeIIMaTH3UPOBAHHBIX TTOHITHH.

— npaBWIbHO BBIOIHWI OT 90% 10 100% TecTOBBIX 3ajaHU.

«XOpOLIO»
<(Ga4YTCHO»

OO0yuaromuiicst:

— TBEPJI0 YCBOWJI NMPOTrPAMMHBIN MaTepua, IPaMOTHO M IO CYIIECTBY
M3JIaraeT ero, ONMupasich Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JCSITEIBHOCTHIO
HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CHCTEMOM CIIelMaIM3UPOBAHHBIX TOHITHH.

— IpaBUWIBHO BBRIMOJIHIWI OT 70% 10 89% TECTOBBIX 3a/1aHU.

«yZI0BJIETBOPUTEIILHOY
«GAuTEHO

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEpaTyphl;

— JIOMYCKaeT HeCYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;

— HCTIBITHIBAET 3aTPYAHEHUS] B NPAKTUYECKOM MPUMEHEHUHM 3HAHHI
HaINpaBJICHUS,

— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OpMyIUpOBaHUYU BBIBOJIOB M 0000IIEHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATTM3UPOBAHHBIX MOHITHH.

— IPaBUJILHO BBHIMOJIHII OT 51% 10 69% TecTOBBIX 3a/1aHUM.

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

— o0y4arouuiics He YCBOMJ 3HAYMTEIbHON 4YacTH MHPOrpaMMHOIO
MaTepuana,

— JIOTyCKaeT  CYNIECTBEHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

— UCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUN 3HAHUIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MOJIOKEHHUS;

— He (pOopMyIHpYET BHIBOJOB U 00OOICHHH.

— IPaBUJILHO BBIMOJIHWI MeHee S51% TeCTOBBIX 3aJIaHUM.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeicTaBlieHbl B Tadumie 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne n/mt Ilepeuenp BonpocoB (3a7au) 1uis SK3aMeHa Koz
WHAMKATOpa
1 CobcTBeHHbIN (0ecprMeCHBIH) TOJYTIPOBOTHUK OIIK-1.V.1
2 IIpuMecCHBIN NOJIYIIPOBOJHUK OIIK-1.B.1
3 DJIEKTPOHHO-ABIPOYHBIN MEPEXO]T OIlK-2.3.1
4 BonbT-aMnepHasi XxapakTepUCTUKa p-n epexoja OIIK-1.V.1
5 BoinpsiMuTenpHBIE TOJTYIIPOBOIHUKOBBIE TUO/IbI: IIPUHIUIT OIIK-1.B.1
NeNCTBUSI, XapaKTEPUCTUKHU, TapaMeTphl
6 [TonmynpoBOTHUKOBBIE CTAOMIUTPOHBI: IPUHIIUIT 1EHCTBHS, OIIK-2.3.1
XapaKTePUCTHUKH, TapaMETPHI.
[TapameTpuueckuii cTaOMIN3aTOP HAIPSHKEHUS Ha OIIK-1.V.1




CTAOMIINTPOHE

8 JlogHbIE TUPUCTOPBL: MPUHIUT eicTBUs, XapakTepuctuky, | OIIK-1.B.1
napaMeTpal.
9 TproaHble TUPUCTOPBL: MPUHLMIT AEHCTBUS, XapakTepuctuky, | OIIK-2.3.1
napaMeTpshl.
10 CuMHCTOpBI: IPUHIUI IEHCTBUS, XapaKTEPUCTUKH, OIIK-1.V.1
napaMeTpsl.
11 [TpuHun neiicTBrs OUITONISIPHOTO TPAH3HUCTOPA. OIIK-1.B.1
12 Tpan3ucrop kak ycrmrtenbHbIN nprbop. Cxema Ob. OIIK-2.3.1
13 Tpan3ucrop kak ycrmteabHbIN nprdop. Cxema O0. OIIK-1.VY.1
14 PesxxumMbl paboThl OMIOISIPHOTO TPAH3UCTOPA. OIIK-1.B.1
15 CraTuyeckue BOJIbT-aMIIEpHbIC XapakTepucTuku u napamerpol | OITK-2.3.1
OUIIOJNIIPHBIX TPAH3UCTOPOB
16 [ToneBoii TpaH3UCTOP C P-n NEPEXOAOM: IPUHIIMI ACHCTBHS, OIIK-1.V.1
XapaKTEPUCTHKH, IApAMETPhI
[ToneBoil TpaH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM U OIIK-1.B.1
17 BCTPOEHHBIM KaHAJIOM: IPUHIUI I€UCTBUS, XapaKTEPUCTUKH,
1apaMeTphl.
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U OIIK-2.3.1
18 MHAYLIMPOBAHHBIM KaHAJIOM: IPUHLUI JIeHCTBUS,
XapaKTEPUCTHKH, 1aPaMETPHI.
19 CBeTou3nyyaromui Juo/: PUHLKI JeHCTBHUS, OIIK-1.Y.1
XapaKTEPUCTHUKH, 1apaMETPHI.
20 dDOVTOHpHeMHHKI/I (poTopesucrop, GOTOINO: TPHUHIIUATT OIIK-1.B.1
JeWCTBUS, XapaKTEPUCTHKH, IAPaMETPBI.
21 ®otonpuemuuku (pororpanzuctop, pororupucrop: npunmun | OITK-2.3.1
JeWCTBUS, XapaKTEPUCTHKH, IapaMeTpPhl).
29 OnTomnapsl: NPUHLIKI AEHCTBUS, XapaKTEPUCTHUKH, OIIK-1.V.1
napaMeTphl.
23 Knaccudukanus ycunmurenen OIIK-1.B.1
24 ITokasaTenu KayecTBa yCUJIMTEIbHBIX YCTPOUCTB. OIIK-2.3.1
25 Pexxumbl paboThI yCHIUTENS. OIIK-1.V.1
26 Oco0eHHOCTH TTOCTPOCHUSI CUIIOBBIX KaCKaJIOB OIIK-1.B.1
27 TpancdopmaTopHBIN YCHIINTENIb MOUTHOCTH. OIIK-2.3.1
28 becrpancopmaTopHbIN yCUIUTENb MOIITHOCTH. OIIK-1.V.1
29 Yceunurenn MOLHOCTH B KIFOIEEOM PEXHME. Cummerpuunas | OIIK-1.B.1
KOMMYTallus KJI0UYeH.
30 Yeunurenn MOIHOCTH B KIIFOUEBOM PEKUME. OIIK-2.3.1
HecnMmmerpruHas KOMMyTanust KIKOYei.
31 Yceunurenun MOLIHOCTH B KIFO'IEBOM PEXHME. [unaronansnas | OIIK-1.Y.1
KOMMYTallUs KII0UeH.
32 Tunossle cxemsel BkimtoueHus OV (MHBepTUpYHOLIEE OIIK-1.B.1
BKJIIOUCHUE).
33 Tunossie cxembl BKIOUeHHs OY (HEMHBEPTHPYIOIIEEe OIIK-2.3.1
BKJIIOUCHHE).
34 Peanuzanus koppektupyronmx ycrpoicts Ha OY. OIIK-1.V.1
35 PeanmaumIvHeJleIeﬁHLIx XapaKTepUCTHK Ha ocHoBe nquonHo- | OIIK-1.B.1
PE3UCTUBHOM STUEHKH.
[TocTpoenue cxeM, peanusyomux HenuHenHble cratnueckue | OIMK-2.3.1
36 U AMHAMUYECKUE XapaKTEPUCTUKH JIEMEHTOB U YCTPOHCTB

CUCTCM dABTOMATHUYCCKOI'O YIIPABJICHUSA HAa OCHOBC




ONepalMoOHHbIX ycrinuTeneil. HenuneiHocTs BUia
«OrpanuyeHue»

37

[TocTpoeHue cxeM, peanu3yrInX HEJTUHEHHbBIE CTATHYECKUE
Y TUHAMUYECKUE XapPAKTEPUCTUKH SJIEMEHTOB U YCTPOMCTB
CUCTEM aBTOMATUYECKOI'O YIIPABJICHHS HA OCHOBE
OnepalMoOHHbIX yeunuTened. Henuneltnocts Buaa «30Ha
HEYYBCTBUTEIBbHOCTH

OIIK-1.V.1

Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

B TaOauIe 17.
Tabnuna 17 — IlepedeHb TeM Ui BHITOTHEHUS! KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

HepequL TEM JIA BBIIIOJIHCHUS KYPCOBOI'O HpOCKTa/ KprOBOﬁ pa6OTBI npeaACTaBJICHBI

Ne /i1 [IpumepHBIii IepedeHb TeM IS BBIIIOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM
- paboThI
1 [IpoekTupoBaHuE€  3IEKTPOHHBIX  YCWIMTEIbHBIX  YCTPOMCTB  MaJjloi
mMotHoctd. UuauBunyansaoe T3
Bonpocel s mpoBeneHUus NOPOMEXKYTOYHOM aTTecTaldid B BHUJAE TECTUPOBAHMS

MpeCTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne i/t

[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

Kon
WHJUKATOpa

1

1 Tun) 3aganre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOT'O BEPHOTO
OTBETA U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHHUEM BBIOODA.
Wuctpykuus: [pounTaiite TekcT, BBIOEpUTE TPABUIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA.

VYkakuTe Kak JOKHBI ObITh CBSI3aHbl KPUTUYECKOE 3HAUCHHE
KoapduurenTa o0paTHoii cBs3u Pkp ¢ koappunmentom ycunenus K
ycuuTenst 0e3 00paTHOU CBsI3U JIsl BOBHUKHOBEHUSI CAMOBO30 Y K/ICHUS.
I.Bxkp=1/K

2.Bxp>1/K

3.pxp<1/K
OtBerT: 2.

OIIK-1.V.1

2 tumn) 3agaHrue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAaHHEM
BBIOOpA.

Wuctpykuus: [IpounTaiite TeKCT, BEIOEpUTE NMPaBUIIbHBIE BAPUAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
BriOepure 17151 yero Hy>KHbI JUOJHO-pe3UCTUBHBIE stueiiku ([IPS).

1. u1g peanu3anyy TUIOBBIX KYCOUHO-JIMHEHHBIX XapaKTEPUCTUK

2. UIsl OTpaHUYEHUS TapaMETPOB BXOHOTO CUTHaIa

3. U1 OrpaHUYEHuUsl TapaMeTPOB BBHIXOJHOIO CUTHAJA

4. nns mpeoOpa3oBaHMs CUTHAJIOB EPEMEHHOT0 TOKa B TOCTOSIHHBIH,
5. nuig obecriedeHysl 3allOMUHAHUs HapsKEHU MOporos cpabaThIBaHUS

OIIK-1.V.1




IMOJOB U CTYIIEHYATOr0 N3MEHEHHsI KO GUIMEHTa Mepelaul BXOIHOTI0
Usx u onopHoro Uor HanpsiKeHU .
OtBerT:1,5.

3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
HNuctpyknus: [Ipounrtaiite TEKCT U ycTaHOBUTE cOOTBETCTBUE. K
KaKJI0W TTO3UINH, TaHHOW TI0 HOMepaMmu | u 2, monbepure
COOTBETCTBYIOILYIO TO3UIINIO U3 IEpeYrciIeHHbIX A-T.

CormocTaBbTe Ha3BaHUS OHEPICTHYCCKUX ypOBHCfI IIPUMECHOI'O
MOJIYIIPOBOAHHUKA C HANMCHOBAHUSAMM:

A) 3oHa IPOBOANMOCTH,

b) Banentnas 30Ha,

B) 3anpemenHnas 30Ha.

3anuiuTe BeIOpaHHbIe OYKBBI MO/l COOTBETCTBYIOMMMHU Luppamu: 1 - |
2-,3-.

OtBet: (1-A,2-B,3-b).

OIIK-1.V.1

4 tun) 3agaHue 3aKpPBHITOrO THUIIA HA YCTAHOBJICHUE
IIOCJIEJ0BATEIbHOCTH.

Nucrpykuus: [IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIIEN0BATEIBHOCTD.
3anuInTe COOTBETCTBYIOIIYIO ITOCIIEA0BATEILHOCTE OYKB ClieBa
HaIpaBo.

Pacnipenenvte B mpaBUIIBHON MTOCIIEN0BATEIBHOCTH AJITOPUTM

OIpPCACIICHUSA DKBUBAJICHTHOT'O COITPOTUBJICHHA LCIIH ITOCTOSIHHOI'O TOKA
CO CMCHIAHHBIM COCANMHCHUCM PE3UCTOPOB, MCTOJOM CBCPThIBAHMA.
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OIIK-1.V.1
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OtserT: 2, 3, 1.
5 Tum) 3ajaHre OTKPHITOIO THUTIA C PA3BEPHYTHIM OTBETOM. OIIK-1.V.1

Nucrpykuus: [IpounTaiiTe TEKCT U 3alUIINATE Pa3BEPHYTHIN
000CHOBaHHBII OTBET.
[TonynpoBoaHuku. MexaHu3M 3IEKTPUUECKON TPOBOAMMOCTHU. Busl

MOJIYIIPOBOAHUKOB. HpaKTqucxoe IIPpUMCHCHUC.

Ortsert: IlonynpoBOgHUMK — MaTepual, 0 YAEIbHON NPOBOIUMOCTU
3aHUMAOIIUI IPOMEKYTOUYHOE MECTO MEXY IIPOBOJIHUKAMHU U
IUAJIEKTPUKAMU, U OTIIMYAIOIIUICS OT IPOBOJAHUKOB (METAJIOB)
CHWJIBHOH 3aBUCUMOCTBIO YAEIBbHOM IPOBOJIUMOCTH OT KOHLIEHTPAaLUU
IIpUMecei, TEMIIEPATyphl U BO3ACHUCTBUS Pa3JIMYHbIX BUJIOB U3JIy4YCHHUS.
OCHOBHBIM CBOMCTBOM MOJYIIPOBOJHUKOB SIBJISIETCS YBEIHMUEHUE
IIEKTPUYECKON IIPOBOJUMOCTH C POCTOM TEMIIEPATYPBI.
[TonynpOBOTHUKYM XapaKTEPU3YIOTCS CBOMCTBAMH KaK IPOBOJHHUKOB, TaK
U JUAJIEKTPUKOB. B ITOIYIIPOBOTHUKOBBIX KPUCTAIIAX aTOMBI
yCTaHaBJIMBAIOT KOBAJICHTHBIE CBSA3U (TO €CTh, OJUH HJIEKTPOH B
KpHUCTaJsle KPEMHUS CBsI3aH JIByMsl aTOMaMHM) M 3JIEKTPOHaM HE0OX0IuM
YPOBEHb BHYTPEHHEH 3HEPTHH U1 BBICBOOOXKICHHS U3 aToMa. JTa
SHEPrus MOABIIAETCSA B HUX IIPU MOBBIILIEHUH TEMIIEPATYPHI, U
OTJIeNIbHBIE 3JIEKTPOHBI MOIY4alOT SHEPTHUIO ISl OTpbIBa OT siapa. C
POCTOM TeMIIEpaTypbl YUCIO CBOOOHBIX 3JIEKTPOHOB U JIBIPOK
YBEJIMYUBACTCS, TO3TOMY B IIOJIYIIPOBOJIHUKE, HE COAEPKALLEM
MIpUMECEH, YIEIbHOE JJIEKTPUUECKOE CONPOTUBIICHNE YMEHBIIACTCS.

VY CI10BHO NPUHATO CYUTATH MOTYIPOBOAHUKAMHU JIEMEHTBI C SHEPTUEH
CBSI3M 2JIEKTPOHOB MEHbIIEH, ueM 1,5—2 3B. DaeKTpOHHO-ABIpOYHBIN
MEXaHU3M MPOBOJUMOCTH MPOSIBISIETCS Y COOCTBEHHBIX (TO €CTh 0e3
npuMeceit) NoaynpoBoJHUKOB. OH Ha3bIBae€TCsl COOCTBEHHOU
AIEKTPUUIECKON MPOBOJUMOCTBIO OJIYIIPOBOJHUKOB. Buasl
noynpoBoiHUKOB: 1o xapaktepy npoBoaumoctu (CoOCTBEHHAS 1
[IpumecHas nmpoBoaumMocTs), [1o Buay npoBoauMocTH (DIEKTPOHHbBIE
MOJIYIPOBOJIHUKH (n-TUIA)), J{pIpoUHbIE MOTYIIPOBOIHUKY (p-THIIA)).
[IpakTnueckoe npumenenue: [lonynpoBoaHnkoBbii 1o, TpaH3ucTop.

1 Tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BEBIOOPOM OJTHOI'O BEPHOTO OIIK-1.B.1
OTBETA M3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAHHEM BBIOODA.
Wuctpykuus: [IpounTaiite TeKCT, BRIOEpUTE NMPaBUIBHBINA OTBET U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.




VYKaKuTe Kak MOBBICUTH CTAOUIILHOCTH YacTOTHI T€HEpaToOpa.

1. Mcnonbp30BaTh CXeMbI KBapIIEBBIX T€HEPATOPOB
2. Ucnonw3oBath cxeMbl RC-reneparopon

3. Ucnons3oBath cxeMbl LC-renepatopon
Otser: 1.

7 2 tun) 3agaHue KOMOMHUPOBAHHOTO THIA C BBIOOPOM HECKOJIBKHUX OIIK-1.B.1
BapHaHTOB OTBETA U3 MPEIJIOKECHHBIX U Pa3BEPHYTHIM 000CHOBAaHHEM
BBIOOpA.
Wuctpykuus: [IpounTaiite TeKCT, BRIOEpUTE MPABUIbHBIC BAPUAHTHI
OTBETa U 3aMUIINTE apTyMEHTbI, 000CHOBBIBAIOIIKE BEIOOP OTBETOB.
Yeunutenu KIacCHPpUIUPYIOT 110:
1. poxy ToKa (ITOCTOSTHHBIN ¥ TIEPEMECHHBIN ),
2. 110 YaCTOTHBIM XapaKTEPUCTHKAM,
3. 0 KOJTMYECTBY KaCKaJOB YCHIICHUS,
4. o Ha3BaHHUIO.
Orser:1,2,3.
8 3 tum) 3agaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHSL. OIIK-1.B.1
Wuctpykuus: [IpounTaiite TekcT U yctaHOBUTE cOOTBEeTCTBUE. K
Ka)KJI0M TO3ULIMU, JaHHOU 110 HoOMepamHu | u 2, mogdepute
COOTBETCTBYIOILYIO TTO3UIINIO U3 TIepeYrclIeHHbIX A-T".
ConocraBbTe Kakue U3 MPEAIOKEHHBIX MOIBUKHBIX HOCUTENEH B
MIOJIYIIPOBOJIHUKAX COOTBETCTBYIO:
1. p-tuny,
2. N-THIy.
N3 npeniokeHHbIX:
A) ITonoxxuTenbHble HOHBI.
b) DnexTpoHsl.
B) OtpunarensHble HOHBI.
I') Abipxu.
3anummure BIOpaHHbIE IU(PBI TI0J] COOTBETCTBYIOIIUMHU OYKBaMHU:
1- ,2- .
OtBet: (1 -T',2-B).
9 4 Tun) 3agaHue 3aKpHITOTO THUIIA HA YCTAaHOBJIEHUE OIIK-1.B.1
IIOCJIEJ0BATEIbHOCTH.
WNucrpyknus: [IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIIEN0BATEIBHOCTD.
3anuumTe COOTBETCTBYIOLIYIO MIOCIEI0BATENIBHOCTh OYKB ClI€Ba
HaIpaso.
10 5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM. OIIK-1.B.1

Nuctpykuus: [IpounTaiiTe TEKCT U 3alAIINTE Pa3BEPHYTHINA
00OCHOBAHHBIN OTBET.

Hwuon. Tunel guonoB. XapakTepUCTUKHA U MAPAMETPHI THOJIOB.

OtanoH oteeTa: Jnoa — 3To ABYX3JIEKTPOAHBIA 311E€KTPOHHBIN
KOMITOHEHT, 00JIaJatonui Pa3TuIHON IIEKTPUIECKON POBOIUMOCTHIO
B 3aBUCUMOCTH OT MOJISIPHOCTHU MPHUII0KEHHOTO K MOy HANIPSKEHUS.
Tunsl TuoA0B: DIEKTPOBAKYYMHbBIE THObI, [101yIpOBOIHUKOBEIE
JIUOMBI, JIUIIEKTPUUECKHUE THOIBI.




XapaKkTepHCTUKU U mapaMeTpbl 1uo0B: UoOp.MaKc.-MaKCUMAIbHO
JOIMyCTUMOE TIOCTOSIHHOE 00paTHOE HANpPsHKEHUE TU0/1a;
Uo0Op.u.MaKc.-MaKCUMaJIbHO JIOITYCTUMOE UMITYJILCHOE 00paTHOE
HalpspKEHUE AM0/a;

Inp.makc.-MakcUMaIbHBIA CPETHUN MPSIMOM TOK 3a IEPUO;
[p.u.MaKc.-MakCUMaIbHbIA UMITYJIBCHBIN MPSIMOM TOK 32 MEPUO/T;
[npr.-Tok neperpy3ku BHITPSIMUTENBHOTO JIMO0/IA;
fmMakc.-MakCUMaNbHO AOMyCTUMAs YacTOTa MEePEKITIOYCHUS] TN0/1a;
fpab.-pabouas yacToTa MepeKITIOUEHHS TUO0/A;

Unp. npu Iip.-nocTossHHOE psiMO€e HANPSKEHUs 1roa npu Toke Inp;
[o6p.-nocTosiHHBIN 0OpaTHBII TOK 1MO0/A;

Tk.MaKc.-MaKCUMaJIbHO I0ITyCTUMAs TEMIIEpaTypa KopIlyca JU0/a.
Tn.mMakc.-MakCHUMaJIbHO JOIYCTHMas TEMIIepaTypa epexoaa Juoja.

11 1 Tun) 3aganne KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJIHOTO BEPHOTO OIIK-2.3.1
OTBETA M3 YEThIpeX MPEUIOKEHHBIX U 000CHOBAHNEM BBIOODA.
Wuctpykuus: [IpounTaiite TekcT, BBIOEpUTE PABUIBHBIN OTBET U
3aIUIIATE APTYMEHTBI, 000CHOBBIBAIOIINE BBIOOP OTBETA.
VYkaxute Kakoil popmbl HanpsiKeHHe GOPMUPYETCs Ha BBIXOJIE
TpUrTepa.
1. mpsAMOYTOJIHHOM
2. TpeyroiabHOU
3. CUHYCOUJAJIbHOM
4. MpOU3BOJILHOMN
Ortser:1.
12 2 tun) 3agaHue KOMOMHUPOBAHHOTO THIIA C BBIOOPOM HECKOIBKUX OIlK-2.3.1
BapUaHTOB OTBETA U3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBaHHEM
BBIOOpA.
Wuctpykuus: [IpounTaiite Tekct, BbIOEPUTE MPaBUIbHBIE BAPUAHTHI
OTBETA U 3aITUIINTE apTyMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETOB.
Kakue HanOomnee BaxkHble KJIacCU(PUKAIIMOHHbIE TPU3HAKH YCUIUTEIECH
g CAY?
1. pexum paboThI,
2. 9aCTOTHBIC XapaKTEPUCTUKH,
3. Ha3BaHUE,
4 KOJIMYECTBO KacKagoB,
5. Macco-rabapUTHbIE XapaKTEPUCTUKH.
Ortger:1,2,4.
13 3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS. OIIK-2.3.1

Nuctpyknus: [IpounTaiiTe TEKCT U yCTaHOBHATE COOTBETCTBHE. K
KaX/101 MO3UIMH, TaHHO! 10 HoMepamu 1 u 2, moxdepure
COOTBETCTBYIOIIYIO MO3ULUIO U3 NIEpeUnciIeHHbIX A-T.

ComnocraBbTe BUJ Ipoliecca

A) nuddysus,

B) npeiid

HOCHTEJIIS B TIOJIYIIPOBOJHUKE U €r0 ONKMCAHUE:

1) JIBu>xeHre HOCUTENEH 3a CUET dIEKTPUUECKOTO TOJIS.
2) XaoTH4YeCKOEe TEIMJIOBOE ABMKEHUE HOCUTEIICH.




3) JIBmkeHue 3a cUeT Pa3HOCTH KOHIICHTPAIUH.

3anummre BoIOpaHHbIE M (PBI IO COOTBETCTBYIOIIMMHU OYKBaMU:
A- ,b- .

Otser: (A—3,b5—1).

14 4 Tun) 3agaHue 3aKpHITOTO THUIIA HA YCTAHOBJICHUE OIIK-2.3.1
MOCJIeI0BATEIbHOCTH.

Wuctpykuus: [IpounTaiite TEKCT U yCTAHOBUTE MOCIIEIOBATEIBHOCTD.
3anummMTe COOTBETCTBYIOLIYIO IOCIEI0BATEIBHOCTh OYKB CIeBa
HaIpaBo.

[Mopsimok pacyera Tpex(da3HBIX ceTel C HepaBHOMEPHOW HArpy3Kou ¢a3:

1) onpenensoT cedeHue MPOBOJOB, CUUTAsI HATPY3KY PABHOMEPHOM;
2) pacmpeAenstoT 0 BO3MOXXHOCTH HArpy3Ky MeXIy (dhazamu
PaBHOMEPHO;

3) onpenenstoT Ga3Hbie WK Mex(pa3zHbIe TOTEPU HANPSDKEHUS; 4) IpH
HEO0XOIMMOCTH TIepepacIpeieIIIOT Harpy3Ky MeXy (azamu;

5) nenaroT NpOBEPOYHBIN pacyer.

Ortgert: (2-1-3-4-5)

15 5 tun) 3ajaHue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM. OIIK-2.3.1
Nuctpykuus: [IpounTaiiTe TEKCT U 3alIAIINTE Pa3BEPHYTHIN
00OCHOBaHHBII OTBET.

DneKTpoHHbIe KOMITOHEHTHI. Kitaccudukanus.

OTtBeT: DNeKTPOHHBIE KOMIIOHEHTHI — COCTABJISIOIINE YaCTU
IeKTpOoHHBIX cxeM. Kimaccudunupyrores no: suagy BAX, no cocoly
MOHTAa’Ka, 10 HA3HAYEHHUIO.

Cucrema OLICHUBAHUS TECTOBBIX 3aJaHUM:

1 tum) 3amaHue KOMOWMHHMpPOBAHHOTO THMA C BBIOOPOM OJHOTO BEPHOTO OTBETA M3
quLIpex HpGI[J'IO)KeHHBIX 158 06OCHOBaHI/IeM BBI60pa cyuTacTcAa BepHI)IM, €CIn HpaBI/IJ'II)HO
yKazaHa muQpa U OpUBEIEHBl KOHKPETHBIE apTyMEHTHI, HCIOJIb3yeMble MPHU BHIOOpPE OTBETA.
[TonHoe coBmazeHWEe ¢ BEPHBIM OTBETOM OIleHHMBaeTcs 1 OamioM, HEBEPHBIM OTBET HJIM €r0
orcyTcTBHe — 0 OanoB.

2 tun) 3ajaHue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM HECKOIBKHX BAapHAHTOB OTBETA U3
NPEJJIOKEHHBIX U Pa3BEPHYTbIM OOOCHOBAHHWEM BbIOOpA CUMUTAETCS BEPHBIM, €CIIM MPaBHIBHO
yKa3zaHbl UGPH U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCTIOJIb3yeMble MPH BHIOOPE OTBETOB.
[TomHOE COBMazicHNE ¢ BEPHBIM OTBETOM OIleHUBaeTCs | 0ayuioM, €ciii JOMYIIEHBI OMIMOKU HIIN
OTBET OTCYTCTBYeT — () 6amios.

3 tun) 3agaHue 3aKpBITOTO THUMA HA YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM,
€CIIM yCTaHOBJIEHbI BCE COOTBETCTBUS (MO3UIMM M3 OJHOTIO CTOJOIA BEPHO COMOCTABIEHBI C
NO3ULMAME Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WJIU ero oTcyTcTBHE — 0 Oamios

4 Ttum) 3amaHWe 3aKPBITOTO THIA HAa YCTAaHOBJICHWE MOCIEAOBATEIHLHOCTH CUYHTACTCS
BEpHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcs MOcCienoBaTenbHOCTh Idp. [lonHoe coBmameHue c
BepHBIM OTBCTOM OIICHUBACTCS 1 6aJ'IJ'IOM, cClIIin )IOHYIIIGHBI OHH/I6KI/I HNJIN OTBET OTCYTCTByeT — 0
OaJLIOoB.




5 tum) 3agaHue OTKPBHITOTO THIIA C PAa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIIH
OTBET COBIAJACT C ITAIOHHBIM IO COJACPKAHUIO M IMONHOTE. [IpaBHIIbHBIM OTBET 3a 3aJaHuUC
olLlcHUBaeTcs B 3 Oauia, eciii JOMyIeHa O/1Ha OUIMOKA \ HETOYHOCTD \ OTBET NPABUIIBHBIH, HO HE
NoJHBIHA — 1 6asu, eciu gomyiieHo Ooiiee 1 omuOKu \ OTBET HENPaBIIBHBIH \ OTBET OTCYTCTBYET
— 0 6amos.

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauveckre  MaTepUaibl,  ONPEACINSAIONME  MPOLEAYypPhl  OIEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJAEPKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyONUX TOPSIOK U  MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meroanueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOGHHUIO JUCIUILTUHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
Marepuania .

OcCHOBHOE Ha3HAuY€HHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE€ W SICHOE€ M3JIOKeHHE ydeOHOro marepuana. HasHaueHue COBpEMEHHOW JIEKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JTOCTHIKEHUI HaydyHOW MBICTU. B yueOHOM mpoliecce JEKIUS BBIMOIHSAET METOJ0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIIMOHHYI0 (YHKIWU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpodecCHOHANBHO-IETOBBIX  KauecTB, JOOBU K  TOpeaIMeTy U
CaMOCTOSTENIbHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIbHON PabOTHI;

— TMOJYy4YEeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKHM U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAKIIINE TOIbL;

— Hay4HThCS METOJAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIH U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXET COMPOBOXKIATHCA JAEMOHCTpPALMENl CIIAJOB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/IETBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

- JIEKIYS C UCIIOJIb30BAaHHUEM CJIAlI0B

- OCHOBHBIE MOHSTHS O MPOBOJAUMOCTH MOIYIPOBOIHUKOB

- CTPYKTYypa MOJTYIPOBOJTHHUKA




- CTPOCHHE TOJTYIPOBOJHUKOBBIX TPUOOPOB
- BAX pa3znu4HbIX OJIYITPOBOTHUKOBBIX TPHOOPOB
- IOCTPOEHHE PA3IMUHBIX NIEKTPUUECKUX CXEM HA OCHOBAaHUU
CBOMCTB MOIYIPOBOJIHUKOBBIX IPUOOPOB
Jlexuu OCHOBBIBAIOTCS HAa y4eOHOM MOCOOUU:
[umnakoB B.®., Ilonskoa T.I'., IlunurakoB JI.B. Dnextponuka: ydeOHOE
nocobue / [lox pen. lHunmakosa B.®.  CII6.: T'YAIL — 2015. — 216¢

11.2. Meroanueckue yKazaHus sl 00y4aroIMXCs 10 Y4aCTHIO B CEMUHapax
VY4eOHbIM MJIaHOM HE IPEIYCMOTPEHO.

11.3. Metoauueckue yka3zaHusi JUisi OOy4YalOIIUXCS MO MPOXOXKACHUIO MPAKTHUYECKUX
3aHATHI.

[IpakTueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOro
npoliecca, 3aKII0YalonIascs B BBITOJTHEHUN 00YJalOUIMMHUCS 10T PYKOBOJICTBOM ITPETO1aBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbl0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCLIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

[enbro MpakTUYECKOTO 3aHIATHSI ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YUAIOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKOU IEATEIBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYAIOLIUMCS MPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTalau3alus 3HAHUW TNpU PEleHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKAaMU H3Y4YeHHUS KOHKPETHOH y4yeOHOI
JUCIUILINHBI,

— BBIpAa0OOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW s
BBITIOJTHCHM S 3aTaHHI;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJIEKTMBHOM M MHIUBHIyaIbHOH (GopMm
o0OyueHusl.

TpeOoBaHMsI K MPOBEICHUIO TPAKTHYESCKUX 3aHATUN

Meroauueckre yKa3aHUs M TPeOOBaHUS K MPOBEICHUIO TPAKTHYCCKUX 3aHATHA
NPUBENICHBI B CIICAYIOINX UCTOYHHUKAX:

[MIvmmakos B.®., J[.B. [lIumuakos, E.B. Anucumosa. IIpoekTrpoBanne 31eKTPOHHBIX
YCUIIMTENIBHBIX YCTPOICTB Manoil MomHocTu: yuedHoe nmocodue. — CI16.: I'VAIL- 2015 — 99¢

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pador.

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOOydalomUHCS MAOKEH YIIIyOUTh H
3aKpENUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJIAQJAECTh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpeNesnseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCIUIUINHBL,

— 3aKpeIUICHHE, PA3BUTHE U JEeTAlM3alds TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKLUSX;



— TOJIydYeHHE HOBOW MH(OPMALIUH 110 U3y4aeMON AUCLUILINHE;
— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTI ¢ JTaOOpaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHUA K IPOBE/ICHUIO Ja00PaTOPHBIX PaboT
Meronuyeckue yKa3aHWs, BapUaHThl MCXOAHBIX JaHHBIX H TpeOOBaHUSI K
BBIMIOJTHEHUIO JTAOOPAaTOpHBIX PA0OT BBINAIOTCA KaXAOMYy CTYIEHTY TIepel MpOBEIeHUEM
UCCIIE0BAHUMN.

[IpoBenenue nabopaTtopHbIX pabOT perJaMeHTHpPYeTCs NpaBUJIAMU OXpaHbl Tpyda H
TEXHUKA O€30MacHOCTH, YTBEpKICHHbIMH pekropoM [YAIIL. 3amanue Ha BBINOJHEHHE
nabopaTopHbIX paboOT ompenensieTcsl MpenojaBareileM B COOTBETCTBUM C  HAacTOsIIEH
porpaMMoi JUCHUTUIHHBL «II[pOMBINIUICHHAST SJICKTPOHUKA» M yUEOHBIM TIJIAHOM HaIpaBJICHUS
27.03.04 (MeToanuecKkue yKazaHus IPUBEACHBI B 3JIEKTPOHHBIX pecypcax Kadeapsl)

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer o naboparopHoii pabore umeet popMy THIEPTEKCTOBOTO JOKYMEHTA,

coJiep Kallero 3aanre Ha JabopaTopHyro padoTy, KpaTKHE TEOPETHUECKUE CBEICHUS T10
TeMe paboThl, ONMCAHUE CXEM U aITOPUTMOB, UCIIOJIB30BAHHBIX IIPH BBHIIOIHEHUHU PabOTHI,
Pe3YJIbTAThl BHIYMCIUTEIIBHBIX SKCIIEPIMEHTOB B BUIC IPAQHUKOB (Uarpamm), a Tak)Ke BBIBOJIBI
[0 UTOTaM MPOJIeNIaHHOM PaboTHI

TpeboBanus K 0OpMIICHHIO OTYETA O JaOOpaTOpHOM padboTe
Otder IOIDKEH COJIEp)KaTh THTYJIBHBIA JIUCT, a €ro COJAEpKaHHWE JIOJDKHO OBITh
opopmieno cormacio 'OCT 7.32 — 2017. HopmaTuBHas NOKyMEHTalUs, HeoOXoaumas IJis
odopmIIeHHS, TIpUBEIeHa Ha dIeKTpoHHOM pecypce ['Y AL https://guap.ru/standart/doc

11.5. Meroauueckue yka3aHus i 00y4aromuXcst IO BBITOJHEHHIO KypCOBOTO MPOEKTa/
KypCOBOM paboTBhl.

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1ENbI0 POPMUPOBAHUS Y O0yUaAIOLIUXCSI OIbITAa
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MPOo(PeCcCUOHANBHOM NesTeTbHOCTH.

MeTtoaudeckue yka3aHus K KypcoBoi paboTe MPUBEAECHbBI B HICTOUHUKE:

Munutakos B.®., J[.B. unuiakos, E.B. Anucumosa. IIpoekTupoBaHue 371€KTPOHHBIX
YCHJIMTEIBHBIX YCTPOMCTB Masoil MomHocTH: yaeOHoe nocodue. — CI16.: TV AIL- 2015 — 99¢

CTpyKTypa NOSICHUTEIbHOM 3aMCKU KYPCOBOT'O IPOEKTa/ pabOThI

1. TuTynbHBIN THCT

2. Benenune

3. AHanu3 TEXHUYECKOIO 3alaHus

4. PacueT OKOHEYHOI'0 KacKaja ycujeHus, paboTarolero B kiiacce B

4.1. Be16op TpaH3UCTOPOB MOITHOTO KAacKaaa yCUJICHUS

4.2. Pacuet momaay TemIo0TBOIA U YHCa MAPAJIJIENIbHO BKIIOUYEHHBIX TPAH3UCTOPOB

4.3. PacueT BeIMYMH CONTPOTHUBIIEHUI YPaBHUTEIBHBIX PE3UCTOPOB

4.4. PacueTr TepMOCTaOMIM3UPYIOLINX PE3UCTOPOB BBHIXOJIHOTO KacKaaa

5. Pacuer npenBapuTENbHBIX KacaJ0B YCUICHUS

5.1. BeiOop TpaH3UCTOPOB MpeABAPUTEIBHBIX KACKAOB YCUICHUS

5.2. Pacuer conpOTHBIICHHI POMEKYTOUHBIX KACKaJ0B YCUICHUS

5.3. CTBIKOBKA KacKaJ0B yCUJIEHUSI MHOTOKACKaJHOTO YCUIIUTEIS

6. Pacuer BHEIIHMX 1enel yCHIIATENS

6.1. Pacuet ko3¢ ¢unienTa yCuaeHus: 0XBaThIBAEMOW YaCTH YCHIUTENS U KO PUIIEeHTa
nepeaadn OTPHUIATEIbHOW 00paTHOM CBS3U

6.2. PacueT napamMeTpoB BHEIIHUX LIENEW YCUIUTEINS ¢ apauIeIbHOW OTPULIATEILHON
00paTHOM CBS3bIO MO HAIPSKEHUIO

6.3. PacueT TpeOyeMoif TOUHOCTH U BBIOOP THIIA PE3UCTOPOB




7. IlppuHIMNMAIbHAS 3JIEKTPUYECKAs CXEMa YCUIIUTEIIS

8. MaremaTrnueckoe MOAEITMPOBAHUE AIIEKTPUUECKONU CXEMbI YCUITUTEIA.
9. COOpOoUHBIH UepTEK KOHCTPYKIIUHU pa3padOTaHHOTO YCHIIUTEIS.

10. 3axmtouenue

11. bubnuorpaduueckuii CucoK

TpeboBanust kK 0OPMIICHHUIO MOSICHUTEIBHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI
HopmaTtuBHasi mokyMmeHTalus, HeoOxoaumas Juis OQOpMIICHHUS, MpUBEACHA Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.6. Mertoauueckue ykazaHusi sl 0OyYaIOMIMXCS M0 MPOXO0KIESHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTesisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

B npornecce BBINOIHEHUS CAaMOCTOSATENBHOW paboThl y oOyuatromierocs (opMHpPYeTcs
1enecoo0pa3Hoe MIIaHUPOBaHUE PabOUEro BpeMeHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUM, oOecreyrBaeT BBICOKHIM
YPOBEHb YCIIEBAEMOCTH B TepuOjJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
npo¢eCCHOHATIBHOIO YPOBHS.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00yYaroImuxcs ABJSIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

OCHOBHBIMM  METOJUYECKMMH MaT€puallaM{, HAIpPaBISIOIIMMU  CaMOCTOSITENbHYIO
paboTy o0ydaromuxcs, BISIOTCA UCTOYHUKH U3 MEPEYHs MEeYaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX
U3JaHWH, yKa3aHHBIX B Tabmmme 8. Kpome »TOro, oOydarommiics MOXKET TOJIb30BATHCS
3JIEKTPOHHBIMU PECypcaMu, YKa3aHHbIMU B Tabmunax 9 u 11.

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00y4aroImuxcsi, OCyIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

CBoeBpeMeHHass cjlada OTYETOB IO JIAOOPAaTOPHBIM M MPAKTHUUECKUM 3aJaHUSIM U
MOJIOKUTEIbHBIA PE3yJNbTaT Ha 3allluTe 3TUX padOT MOXKET YUYUTHIBATHCSA INPU IMPOBEIECHUU
IIPOMEXYTOUYHOM aTTecTaluy.

B teuenue cemectpa obyuatrontuecs 3arpyxaroT B DMMOC 'Y ATl otuérHbie MmaTepuabl, B
cooTBeTcTBUM ¢ ycraHoBiIeHHbIMU HIIP TpeGoBanusmu u Metogamu nposeaenus TKY, a HITP
OLICHMBAIOT 3arpykeHHble Marepuanbl. Onenka, caenanHas HIIP, 3apeructpupoBaHHBIM MOJ
CBOMM JIOTUHOM H ITapOJIeM, SIBIISIETCS OLEHKOM pe3ynbTratoB TKY.

11.8. MeToau4eckue yka3zaHUs JUIsl O0y4aroONIMXCs MO TMPOXOKICHHIO IMPOMEKYTOTHON
aTTECTALUU.

[Ipomexyrounas  arrectanus  OOydalOIIMXCS — MpeAycMaTpUBaeT  OICHHBaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMma OIEHKM 3HAHHH, MOJYyYEHHBIX OOydYaromMMcs B Ipoliecce
U3y4eHHs BCel AMCLUUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITEIbHOM paboThl, CIOCOOHOCTH
INPUMEHATh MX Ui pPEUIeHUs MPAKTHYECKUX 3aad. JK3aMEH, Kak MpPaBWIO, MPOBOJMUTCS B
NEPUOJ HK3aMEHALlMOHHOM CECCHMM U 3aBEpPILIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

DK3aMeH MOXeT ObITh OpraHM30BaH B JBYX (popmarax — YCTHBIH/ HUCbMEHHBIH (110
BOIPOCaM) WM B BHUJE€ KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS B CHUCTEME HMCTAHI[MOHHOTO
obyuenus ['YAII (CAO I'VAII).



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




