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Annoranus

JucuumnuHa «ONEeKTPOHUKa» BXOIUT B 00pa3oBaTeNbHYIO MPOrPaMMYy BBICIIETO
oOpa3oBaHus — MporpaMMy OakangaBpuara I10 HAIPABJICHUIO TOATOTOBKU/ CHEIHMATBLHOCTH
15.03.04 «ABTOMATH3ALIUI TEXHOJIOTHUYECKUX MPOIECCOB u MPOU3BOACTBY»
HAMpaBJICHHOCTH/CIICIMANM3AMN  «ABTOMATU3AIMS  TEXHOJIOTMYECKMX  IPOIECCOB U
pou3BOACTBY. ucturnimuna peanmsyercs kadeapoit «Ne31y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIIETCHITHIA:

OIIK-1 «IIpuMeHsATh €CTECTBEHHOHAyYHbIE M OOIICHHXCHEPHBIC 3HAHHS, METOIbI
MaTEeMAaTHYECKOTO aHAIIN3a U MOJICTTHPOBAHUS B TPOPECCHOHATHHON ACSITETLHOCTI

CopepxaHue AUCHUUIUIMHBI OXBATbIBA€T KPYT BOMPOCOB, CBSI3aHHBIX C C MPHUHIMIIAMH
paboThl TOMYIMPOBOJHUKOBBIX MPUOOPOB: JHUOAOB, CTAOWIMTPOHOB, TMOJEBBIX U OHITOISPHBIX
TPaH3UCTOPOB, OINEPAIMOHHBIX YCHJIUTENEH, a TakkKe CXeM pa3IHYHbIX 3JEKTPOHHBIX
YCWJIMTENIbHO-TIPe00pa30BaTeIbHbIX YCTPONUCTB, MOCTPOCHHBIX HA UX OCHOBE.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT cienyrolmue (QopMbl OpraHu3alNU
y4eOHOTO TpoIiecca; JISKIIUH, JIAO0paTOpHbIE PadOThI, MPAKTUIECKHUE 3aHATHS, CAMOCTOSTEIbHAS
paboTa oOydJaromierocs, KypcoBoii mpoekT/ KypcoBasi paborta.

[Iporpammoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOYHAsi arrectauus B ¢Gopme sk3ameHa (4 cemectp),
sKk3ameHa (5 cemectp).

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET 6 3a4eTHBIX enuHul, 216
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

N3yuenue nUCUMIUIMHBI «DJEKTPOHUKA» TACT BO3MOXKHOCTH CTYACHTaM HE TOJIBKO
u3ydarh (pU3MUEcKHe 3aKOHOMEPHOCTH, JieXkalllie B OCHOBBI MOJTYIPOBOJHUKOBBIX 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 PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3yueHus AMCHUILTUHBI OOYYAIONIUIACS JODKEH 007a/laTh CIEAYIOIUMU
KOMIETSHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) Kon u HaumenoBanue Kon u HanMeHoBaHMe HHIMKATOpA
KOMITETCHIINH KOMITCTCHIIH JTOCTHOKCHHS] KOMIIETEHITUN

OIIK-1.3.1 3HaTh OCHOBHBIC ITOJIOKEHHSI,
METO/Ibl U 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIUILIMH; OCHOBBI MATEMaTH4YE€CKOTO
aHaJIM3a U MOJICIIMPOBAHUS

OIIK-1 [IpumeHnaTh OIIK-1.Y.1 ymeTs 1eMOHCTpUPOBATH
€CTECTBCHHOHAYYHBIC | 0a30BbIC 3HAHUS B 00J1aCTH

U OOIIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX JUCUUIUINH U

3HAHUS, METOJIBI MCIIOJIb30BaTh OCHOBHBIC 3aKOHBI B
Ob6menpodeccuonanbHble 9

MaTeMaTHYECKOTO poeCCUOHATILHOM JIeATEILHOCTH;
KOMIICTCHITHH

aHaJIM3a 1 MPUMEHSITh METOJIBI MATEMaTHIECKOTO

MO/JICJIMPOBAHUS B aHaJIM3a U MOJICIIMPOBAHHSI

npodeccuonanbion | OIIK-1.B.1 BnageTs HaBbIKaMu

JESITEIbHOCTH MCIOJIb30BaHMUs 0a30BBIX 3HAHUI B 00JIaCTH

€CTECTBEHHOHAYYHBIX JTUCIMIUIVH B
npodeccCHoHaNBHOM e TENbHOCTH,
MIPUMEHEHUS] METOJIOB MAaTEMATHIECKOTO
aHalM3a ¥ MOJICJTUPOBAHUS

2. Mecro nucuumiaussl B cTpykType OI1

HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
MIPU U3YYECHHUH CIETYIOUIUX TUCIUIUINH:

— «MartemaTrka. MaTeMaTHIYCCKHM aHAIU3),

— «Dusuka,

— «npopmaTkay,

— «DNEKTPOTEXHUKA.

3HaHUs, TIOJYYCHHBIE TPH HM3yYEHWHU Marepuajga JaHHOW IJUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAU€HHE, TaK M UCTIOJb3YIOTCS MPU U3YUYEHUU IPYTUX JTACHUILINAH:

— «Teoprst aBTOMaTHYECKOTO YIIPABICHHUSIY.

3. OO0BEM | TPYJTOEMKOCTh JUCIHILTAHBI
Jannaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH TI0 CeMeCcTpaMm) MPeICTaBICHBI B
Taodmmie 2.

Ta6muma 2 — O06beM U TPYJ0EMKOCTh JUCITUTITUHBI




N TpynoemMKoCTs 0 ceMecTpaM
Bun yuebHoit paboTh Bceero Nod NS
1 2 3 4

Oowan mpyooemKocmup OuUCUUnIUHBL, 6/ 216 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacos npakmuyecKkoil no020moeKu
AyoumopHhuie 3aHamus, BCEro 4ac. 102 51 51
B TOM YHCIIE:

nexuuu (JI), (gac) 34 17 17

npaktuueckue/cemunapckue 3ansatus (I13), 17 17

(dac)

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

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

9K3aMeH, (Jac) 72 36 36
Camocmoamenvnan paboma, Bcero (4ac) 42 21 21
Buo npomescymounoit ammecmayuu’. 3a4er, OK3., 9k3., Kypc.
. 3auer, sx3amen (3aget, Audd. 3au, Dk3.) OK3., k3 IIp.

Kypc. "
Ilp.

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenencHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM M BHIAM 3aHSITHH.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI JUCLIMIIINHBI

Jlexun
(qac)

n3(C3)| Jp
(qac) (dac)

KIT/KP

(uac) CP (gac)

Cemectp 4

Paznen 1. DaexTponpoBoAHOCTh
MIOJIyTIPOBOTHUKOB

Tema 1.1.Co6cTBeHHbIH (OecIpUMECHBII)
MIOJIYTIPOBOTHUK

Tema 1.2.ITpumecHslii nonynpoBoaHuk Tema
1.3.21eKTpOHHO-ABIPOYHBIN NIEPEXO]T

Temal.4. BonbT-amnepHas xapakTepucTukap-n
nepexoza

2,5

Paznen 2. IlomynpoBOJHUKOBBIE JHO B

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

Tema2.3.ITapamerpuueckuii crabuasaTop
HaNpsDKEHUs Ha CTaOMIINTPOHE

2,5

Paznen 3. Tupucropsl

Tema3.1. JlnoHBIE TUPUCTOPBI
Tewma3.2. TpuonHblE THUPUCTOPHI
Tema 3.3. CuMUCTOPBI




Pa3nen 4. bunonspHble TpaH3UCTOPBI

Tema 4.1. [lpuniun aeiicTBUst OUMONISPHOTO
TpaH3HuCcTOpa

Tema 4.2. TpaH3ucTOp Kak yCUIMTEIbHBIN
npudop

Tema 4.3. PexxuMbl paboThI OUTIOISIPHOTO
TpaH3HuCTOpa

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

13

Paznen 5. [loneBbie TpaH3UCTOPBI

Tema 5.1. IloneBoii Tpan3ucTop ¢ p-n

epexoaoM

Tema 5.2. IToneBoil TpaH3UCTOP CHU30IMPOBAHHBIM
3aTBOPOM

Paznen 6 @oTonpueMHUKH

Tema 6.1. CBeronznyyarouiuii 1uon
Tema 6.2. oTonTpHEeMHUKN

Tema 6.3. OnTonapsr

Uroro B cemecTpe:

17

17

17

21

Cemectp 5

Paznen 7. YcunurensHO- TpeoOpa3oBaTebHbIC
yCTpOMCTBA

Tema 7.1. Kimaccudukanms ycumurenei

Tema 7.2. Iloka3zarenu kayecTBa yCUIUTEIbHBIX
YCTPOMCTB

Tema 7.3. Pexxumbl paOOThl yCUITUTENS

Tema 7.4. OcoOE€HHOCTH OCTPOEHHUS CUIOBBIX
KaCKaJl0B

Tema 7.5. TpanchopmaTopHbIITyCUIUTEND
MOIIHOCTH

Tema 7.6. bectpanchopMaTOpHBINYCHIUTENH
MOIIHOCTH

Tema 7.7. Ycunurenu MOIIHOCTH B KJIFOUEBOM
pEeXHUME

5

2,5

Paznen 8. OnepannoHHble yCHIIUTENH
Tema 8.1. Tunosblie cxemspl BKIo4eHUAOY
Tema 8.2. Peanuzarusi KOppeKTUPYIOIIMX
ycrpoiicts Ha OY

2,5

Paznen 9. Cxembl HemuHEMHOTrO peoOpa3oBaHus
HENPEPBIBHBIXCUTHAJIOB

Tema 9.1. Cxemsbl, mocTpoeHHBIe HaoCHOBE J[PS1
Tewma 9.2. CxeMbl, nocTpoeHHbIE HAOCHOBE OY

Paznen 10. ['enepaTopsl

Tewma 10.1 I'enepaTopbl rapMOHUYECKUX
KoJie0aHun

Tema 10.2. T'eneparopsl JWHEHHO-
U3MEHSIOIIET0Cs HaNPsHKEHUS

Tema 10.3. MynbTUBHOpaTOPHI

Tema 10.4. OgHOBHOpATOPHI

Tema 10.5. bnokunr-reneparop




Pa3znen 11. Tpurrepsl 2

Tema 11.1 CuMMeTpUUHBINA TpUTTEP 3 5
Tema 11.2. Tpurrep ¢ SMUTTEpHON CBSI3BIO

Pazen 12. MoynsiTopbl HIEMOIYJIATOPHI 2

Tema 12.1. AMIITUTYIHBIC MOTYIISTOPHI 3

Tema 12.2. YacToTHBIE MOYJIATOPBI
Tema 12.3. ®a3oBbie MOAYIATOPHI

BrInonHenue KypcoBoro npoexra 17
Hroro B cemectpe: 17 17 17 21
Htoro 34 17 34 17 42

[IpakTuyeckas TOArOTOBKA 3aKIIOYAETCS B  HEMOCPEACTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMHUCS ~ OIpeNeNeHHBIX  TPYIAOBBbIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
npodeCCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHATUH.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howep Ha3Banue u conepxanue pa3fenoB U TeM JEKIIMOHHBIX 3aHATHN
pazznena
1 CoOcTBeHHBbIN (OecipUMECHBIN) NOIYIPOBOJHHUK, MPUMECHBIH IOIYNPOBOIAHHUK,
AJIEKTPOHHO-IBIPOYHBIN NIEPEXO, BOJIbT-aMIIEPHAs XapaKTEPUCTHUKA P-N IIEPEX0aa
2 BreinpssMUTENIBHBIE  TOJYNPOBOAHUKOBBIE  JHOJBI: INPUHIUI  JCUCTBUA,
XapaKkTepUCTUKH, MapaMeTpbl. [1oaynpoBOJHUKOBBIE CTAOWIIMTPOHBI : HPUHIUI
NeMcTBUsA, XapaKTepUCTUKH, TNapameTpbl. llapamerpuueckuil — crabuiauzaTop
HalNpsDKEHUs Ha CTAOMIIUTPOHE
3 JvonHblE TUPHUCTOPBL: NPUHLHUII JCHCTBUSA, XAPAKTEPUCTHUKH, I1APAMETPBI.
TpuoaHble THUPHUCTOPBI: NPUHLMUII JACUCTBUSA, XAPAKTEPUCTHUKH, MapaMeETpHl.
CumMuCTOpBI: NPUHIUT AEHCTBUS, XapaKTEPUCTUKH, TAPAMETPBHI.
4 [TpuHIMn AefcTBUS OMUIIOISAPHOTO TPaH3UCTOpA. TPaH3UCTOP KaK YCHIINTENIbHBINA

npubop. Pexumbl paboTsl OunossipHoro TtpaHizucropa. CTaTWyecKue BOJBT-
amMIIepHble XapaKTEPUCTUKU U MTapaMeTpbl OMIOISPHBIX TPAH3UCTOPOB

5 [ToneBoil TpaH3UCTOpP € P-n MEPEXOAOM: NPHUHLHUI JAECUCTBHSA, XapaKTEPUCTUKH,
napametpbl. [loneBoll TpaH3UCTOp C HW30JMPOBAHHBIM 3aTBOPOM: IPHUHIIHUII
JIeMCTBUS, XapaKTEPUCTUKH, TAPAMETPBI

6 CaeTousnmyyarouiuil 1no/1: NPUHILIKI JeHCTBUS, XapaKTEPUCTHKHU, TApaMETPHI.
®otonpueMHuku ( (poropesuctop, GoToauo], (GOTOTPaH3UCTOP, (HOTOTHPUCTOP:
MPUHIUI IEUCTBUS, XapaKTEPUCTUKH, apameTpsl. OnTonapel: MPUHLINI ACHCTBUA,
XapaKTEePUCTHKH, TapaMeTphl

7 Knaccudpukanus ycunureneit. [lokasarenu kadecTBa YCHUIUTENbHBIX YCTPOMCTB.
Pexumbr pabotel  ycunutens. OcoOEHHOCTH TOCTPOECHHS CHUJIOBBIX KacKaJlOB.
TpanchopmatopHblil ycuiauTens MoOIIHOCTH. bectpancdopmaTtopHbIil yCHIUTENb
MOIIIHOCTHU. Y CUIIUTENIM MOITHOCTH B KIIFOYEBOM PEKHUME.

8 TumoBbie cxembl BrmodYeHUss OY (MHBEpTHpPYIOIIEE W HEHWHBEPTHPYIOIIEE
BKIItOUeHue). Peanu3arus KoppekTupyronmx ycrpoiicts Ha OVY.
9 Peann3anusi HEMMHEHHBIX XapAKTEPUCTUK HA OCHOBE JIUOJIHO-PE3UCTUBHON SYEHKHU.

HOCTpOCHI/IC CXEM, pPCAIUIYIOIMIUX HEJIMHEHHBIE CTaTUYECKHE U JUHaAMHWYCCKHEC
XapaKTECPUCTHUKU SJICMCHTOB U yCTpOﬁCTB CHUCTCM aBTOMATHU4YCCKOI'0 YIIpaBJICHHA HA
OCHOBC OIICPAllMOHHBIX yCHJlHTeJIef/'I.




10 ['eHepaTopbl rapMOHHUYECKUX KoJeOaHui. ['eHepaTopbl JTUHEHHO-U3MEHSIOIIErocs.
HanpspkeHus. MynbruBuOpatopsl. OnHOBHOpaTopkl. BIOKWHT-reHepaTop

11 CummeTrpuuHblil TpUrrep. Tpurrep ¢ SMUTTEPHOM CBA3BIO

12 AMIUIUTYAHBIE MOAYIATOPBL. YacToTHble MOAYIATOpPbl. Pa3oBblE MOIYJIATOPHI.

AMIUTUTYAHBIE JEMOAYAATOPbI. YacTOTHBIE 1EMOYISTOPHI

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOIHUILIE 5.

Tabmuua 5 — [IpakTryeckne 3aHATHS U UX TPYJAOEMKOCTb

W3 Hux Ne
No TeMbl MPaKTUYECKUX Popmer TpynoeMKOCTb, | IpaKTUYECKOM | pa3aena
/o 3aHATHI TIPaKTHICCKIX (dac) MOJTOTOBKH, | TUCLIMII
SaHATHH (dac) JIUHBI
Cemectp 4
Pacuer Pemenne 3amau 2
napaMeTpruIecKoro
1 crabunusaropa 2
HaANPSDKEHUS Ha
CTaOWJINTPOHE
Br160p cuinoBbIx Pemenue 3amay 2,6
2 TPaH3UCTOPOB TI0 4
napaMeTpam Harpy3Kku
Pacuer uncia Pemenne 3amau 2,6
3 napaiesbHO 4
BKJTFOYAEMBIX
TPaH3UCTOPOB
4 Pacuer mnomanm Pemenne 3amau 2,6 4
TEIJI00TBOJIA
Pacuer Bennunu Pemenne 3amau 2,6
5 YPaBHUTEIIbHBIX 4
PE3UCTOPOB
Pacuer Pemenue 3amau 2,6
6 | TepMOCTaOMIIM3HPYIOLTIX 4
PE3UCTOPOB
Pacuer cxem Pemienune 3agau 2
7 KOPPEKTUPYIOLIUX 3)
yCcTpoicTB Ha ocHOBe OY
Bcero 17
4.4. JlaGopaTopHbIe 3aHATHS
TeMmbl JTabopaTOPHBIX 3aHATHH M X TPYIOSMKOCTh IPUBEACHBI B Ta0HIIE 6.
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne TpynoemMkocTs, N3 Hux Ne
HaunmenoBanme nabopaTopHbix paboT .
n/n (gac) IIPaKTUYECKOH | paszaerna




MOATOTOBKH, | JUCIIMII
(dac) JIMHBI
Cemectp 4

1 BonpTr-amnepHslie XapakTepUCTUKH TUOA0B U 1,5 2
CTaOMJIMTPOHOB

2 HccnenoBanue napameTpu4ecKoro 1,5
cTabWIM3aTOpa HAMPSDHKEHUS Ha 2
CTaOUITUTPOHE

3 HccnenoBanue ABYXIOIYIIEPHUOIHOTO 1,5 3
BBITIPSIMATEJIS

4 | BoybT-aMIiepHbIC XapaKTePUCTUKHI 1,5 3
THPUCTOPOB

5 | BoabT-amriepHbie XapaKTepUCTUKHI 1
OUIIONIIPHOTO TPAH3UCTOPA (CXEMBI 4
BiutoueHust ¢ Ob u 09)

6 HccnenoBanue 0qHOKACKAIHOTO YCHIIMTEIS 1
MOIIIHOCTH Ha OUIOJISIPHOM TPAH3UCTOPE 4
(Kmacc A)

7 HccenenoBanue 0THOKACKaAHOTO YCHIIUTENSA 1
MOIIIHOCTH Ha OUIMOJISIPHOM TPAH3UCTOPE 4
(Knacc B)

8 | BonpT-amnepHble XapaKTepUCTHKU MOJIEBBIX 2 5
TPAaH3UCTOPOB

9 | HUccnenoBaHue 0THOKACKAIHOTO YCUIIUTENS 2 5
MOIITHOCTH Ha TI0JIEBOM TPAH3HCTOPE

10 | BoabpT-amnepHbIe XapaKTEPUCTHKH 4 5
(OTONPUEMHHKOB U CBETOTHOJIOB

Cemectp 5

11 | Yceumurens momuocTH (Kimace D) 4 7

12 | YcunutenbHO-ipeoOpa3oBaTeIbHbIE 4 8
ycTporictBa Ha OY

13 | Cxembl HETMHEHHOTO TIPEe0Opa30BaHUS 1 9
curHasioB Ha OY

14 | T'eneparop CUHYCOMAAIBLHOTO HAMPSKEHUS Ha 1 9
oy

15 | I'eneparop TMHEHHO-U3MEHSIOMIETOCS 2 10
HanpspkeHus Ha OY

16 | MynbTuBHOpaTop U oHOBUOpaTop HAa OY 5 10,11

Bcero 34

4.5. BeInosHeHNe KypcoBOro IpoeKTa/ KypcoBOi paboThI

[lenb KypcOBOTrO MpOEKTa: 3aKpEIJICHWE 3HAHWH, pPAa3BUTHE YMEHUM W HaBBIKOB,
MOJYYEHHBIX Ha JEKIIMOHHBIX U TaOOpaTOPHBIX paboTax.

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

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.




Tabmuna 7 — Bunbl caMocTosTEIbHON PaOOTHI M €€ TPYI0EMKOCTh

Bun camocrosiTensHO#M paboThI BSIZEO’ Cewmectp 4, uac Cemectp 5, yac

1 2 3 4
W3ydeHue TeopeTHUecKOoro MmaTepuania 29 12 10
nucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP) 7 7
[ToaroroBka K TEKyIieMy KOHTPOJIO 6 4 2
ycneBaemoctu (TKY)
IToaroroBka K MpoMeXyTOYHOU 7 5 5
arrectaruu (I1A)

Bcero: 42 21 21

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUTSL CAMOCTOSITENTEHON Pa0OThI 00yUYaroIUXCsl IO JUCIUIUTHHE (MOJIYJIIIO)
Y4eOHO-MeTOIUYECKUE MaTepuasbl JIJIsl CaMOCTOSTENIbHON padoThl 00YYaroIIMUXCSl YKa3aHbl B

IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX M3aHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Iudp/
URL agpec

bubnuorpaduyeckas ccpuika

KommuecTBo 9K3eMILTSIPOB B
oubnmioTexe
(KpOMeE 2JIEKTPOHHBIX IK3EMILISPOB)

621.38 111
65

[[umnakos, Biagucinas ®egopoBud (1-p
TEXH. HayK, Ipod.).

DneKTpoHUKa : yueObHoe nmocodue / B. .
[Mummakos, T. I'. ITonsikora, /1. B.
[unutakos ; pen. B. @. [Hunuiakos ; C.-
[Tetep®. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CII6. : U3a-so I'VAIL
2015. - 218 c. : puc. - bubauorp.: c. 214 (6
Ha3B.) . - ISBN 978-5-8088-1013-6 : b. 1.

138

621.38 I
65

[unutako, Bnagucnas @enoposud (1-p
TEXH. HayK, pod.).

DIIEKTPOHUKA : Y4EOHO-METOANIECKOE
nocobue / B. @. [llumnakos, 0. B.
JlutBunos, B. 1. I'onuapoga ; C.-Iletepd.
roc. YH-T a3pOKOCM. TPHUOOPOCTPOESHHUS. -
Cankr-IlerepOypr : M3a-so ['YAIL 2021. -
70 c. : puc. - bubnuorp.: c. 69 (8 Hass.). - b.
1. - TeKkCT : HemoCcpeACTBEHHBIN.

621.375
I 65

[umnakos, Brnagucnas ®egoposud (mpod.).

[IpoexTupoBaHUE SIIEKTPOHHBIX
YCUJIMTENIBHBIX YCTPOHCTB MaJIOil MOIHOCTH
: yuebHOe ocobue / B. @. [llumnakos, /1. B.
[[umnakos, E. B. Auucumosa ; pex. B. @.

[MumutakoB ; C.-IleTep6. roc. yH-T a3pOKOCM.

48




npubopoctpoenus. - CII6. : U3a-Bo I'YAII,
2015. - 99 c. : puc. - bubmmorp.: c. 98 (6
Ha3B.). - ISBN 978-5-8088-1061-7 : b. w. -
Tekcr : HenmocpeACTBEHHBIM.

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOEHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «HTepHEeT»

URL anpec HaumenoBanue
https://pro.guap.ru/ Marepuansl Ul BBIIOJHEHHS Ja0OpaTOPHBIX, MPAKTHYECKUX U

KYpCOBBIX pabOT, BapuaHThl Il WX BBINOJHEHHUS MO TUCIUILINHE
pasmemarorcss BHyTpu OWOC TI'VAIl «MHterpupoBanHass  cpena
o0ydeHus» B TeueHUE yueOHOTo ceMecTpa

https://Ims.guap.ru TectupoBaHust I IPOBEAECHUS KOHTPOJIBHBIX paboT, a TAKIKE IS
IPOBEICHHUS MPOMEKYTOYHOM ATTECTAI[MH Pa3MEIAIOTCS B CHCTEME
nuctannnonHoro ooyuenus I'YAII B Tedenue ydeOHOro cemectpa

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHus npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HaunmenoBanue

1 OnexkTpoHHas nHopmarmoHHo-o0pa3oBaTenbHas cpena ['Y Al «MaterpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpabortana corpyaaukamu ['YAII (BBeneHa B
skcruryatanuio npukazom I'VAIL ot 06.06.2017 Ne 05-215/17), nepedenb Moayieit u
X QyHKIMOHAIBHOE Ha3HAUYCHHE U3JI0KEHBI M0 cchlike https://guap.ru/it/system/iso

2 OdunumanbHbli caiT 00pa3zoBaTeNlbHOM Oopranu3anuu B cetu «HTepHeT»
(https://guap.ru/), pazpabotan corpyanukamu I'YAII (BBeieH B dKCILTyaTaIlIO
[Tpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenpr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

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

nznanuit (https://lib.guap.ru), toctyn yepe3 IUYHBIA KaOWHET ynuTaTeNsd OMOIMOTEKH
I'YAII

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.




Tabmuna 12 — CoctaB MareprabHO-TEXHUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuun
n/n MaTepHaTbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)
1 | MynbTumenuiinas JIEKIUOHHAS ayJUTOpHSL:

Crnenuanu3upoBaHHas  MeOelb;,  TEXHHUYECKHE  CpEeACTBa
oOydeHus, cClyxalue A [peACTaBlIeHHs  yueOHOM

nHpopmaruu OOJIBITION ayJIUTOPHUH; Habop
J€MOHCTPALIMOHHOTO 000PYIOBaHMS.
Obecneuen JTOCTYTI B AJIEKTPOHHYIO
uHpopManmoHHooOpazoBaTenbHyo cpeny ['YAII mo Ttouke
noctymna Wi-Fi.

2 | JJabopaTopusi KOMIBIOTEPHOTO MOJICIIMPOBAHUS: yi1. bonbirast Mopckas,
CTCIUATM3UPOBAHHAS MEOECIIb; 1.67,
TEXHUYECKHE CPEACTBA O0YUCHHS, CITyKAIINe JIIs a.21-12. 21-13

npecTaBieHus yueOHoi nH(popMalmy; naHemnb
WHTEPAKTHUBHASI/ TEJICBH30D;

JIaboparopHoe o6opynosanue: [I9BM — «Mecto pabouee
aBTOMATHU3UPOBAaHHOE» — 13 mIT.

ObecrieyeH TOCTYI B 3JIEKTPOHHYIO
nHpopmanroHHooOpa3oBaTenbHyo cpeny ['YAII mo
JIOKQJIbHOM BBIYUCIIUTEIBHON CETH.

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTEeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOH aTTECTAIUH
oOyJaronuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluU

Bun npomexxyTouHOM aTTecTaliuu [lepeyeHp OLICHOUHBIX CPEACTB
Crircok BOMPOCOB K 9K3aMEHY;

DK3aMeH 3agauu;

TecThl.

9KCHepTHa$I OIICHKA Ha OCHOBEC Tpe6OBaHI/II\/’I K

Beinonnenue KypcoBoro mpoexkra
COJICPKAHUIO KYPCOBOTO TPOEKTA.

10.2. B kadecTBe KpUTCPUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJarouuMucsa NMpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAQIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or1eHKa KOMITETEHITUH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHLIMA
5-0ayupHas mKana P P (opmpo

OO6yuaromuiicst:

— TIIyOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONHUpasiCh Ha 3HAHHS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO CBA3LIBACT YCBOCHHBLIC HAYYHBIC ITOJIOKCHHSA C HpaKTquCKOﬁ
NESATEIILHOCTHIO HAIPABIICHHUS;

— yMesi0 000CHOBBIBAET U ApT'YMEHTUPYET BBIIBUTAEMBIE M UJIEH;

«OTIIMYHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIUMA

— JIeJaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX IOHATHMH.
o *x

— npaBWIbHO BBIMOIHWI OT 90% 10 100% TecTOBBIX 3ajaHUl .

(XOPOLIO»
(Ga4uTCHO»

OOyyJarommiics:

— TBEPAO YCBOWJI IIPOTrPAaMMHBIN MaTepHall, IPAMOTHO M TIO CYIIECTBY
W3JIaraeT €ro, ONMMPasCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOM JeATEIbHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET HayYHBIC MTOJIOKEHNS,

— [IeJIaeT BBIBOIBI M 0000IIEHNS,

— BJIAJICET CHCTEMOM CIICIIMATU3UPOBAHHBIX TTOHITHH.

— npaBWIbHO BBIOJIHWI OT 70% 10 89% TeCTOBBIX 3aaHui .

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— 00y4arOLIMIiCS YCBOMJI TOJIBKO OCHOBHOM MPOTrPaMMHBIN MaTepHal,
[0 CYIIECTBY W3JIaraeT €ro, ONMUpasch HAa 3HAHUS TOJILKO OCHOBHOM
JTUTEPaTypPHI;

— JIOITyCKAeT HECYIECTBCHHBIC OIUOKN U HETOYHOCTH;

— HCIIBITHIBACT 3aTPYJHCHHUS B IMPAKTHUYECKOM TPUMCHCHUU 3HAHUH
HaIPaBJICHUS;

— c51a0o apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTpyJHsCTCs B (POPMYITMPOBAHUH BBIBOJIOB M 0000IIICHNUH;

— YaCTUYHO BJIAJICET CUCTEMOM CIIeIIMATU3UPOBAHHBIX TOHSATHH.

— IPaBUWJIHLHO BRIMOJIHIWI OT 51% 10 69% TecToBBIX 3aMaHuii .

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

— o0ydJarouiics HE YCBOWJ 3HAYUTEIBHOH YacTH MPOTPAMMHOTO
Marepuana;

— JONyCKaeT  CYIIECTBEHHBbIE  OMMOKM W  HETOYHOCTH  IIpU
paccMOTpeHHH TPoOIeM B KOHKPETHOM HaIpaBJICHUH;

— MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHMIA;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHMUS,;

— He (OpMYJIHMPYET BHIBOJOB U 0000IICHUH.

— NIPABHIILHO BBIOIHII MeHee 51% TeCTOBHIX 3aaHuH .

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTepPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedyens BompocoB (3a1au) 115 IK3aMeHa Koz
MHAMKATOpa

1 CobcTBeHHBIH (0ecprMEeCHBIH) TOTYIPOBOTHUK OIlK-1.3.1

2 [IprmecHbI NOTYTPOBOIHUK OIIK-1.V.1

3 DNEKTPOHHO-IBIPOYHBII IEPEXOA OIIK-1.B.1

4 BonpT-amnepHas XxapakTepHCTHKa p-n nepexona OIIK-1.3.1

5 BelInpssMUTEIIBHBIE TIOJYIIPOBOJHUKOBBIE JUOBI: IIPUHLIUIT OIIK-1.V.1
NeNCTBUS, XapaKTePUCTUKHU, TapaMeTphl

6 [TonmynpoBOTHUKOBBIE CTAOMIUTPOHBI: IPHUHILIUIT 1EHCTBHS, OIIK-1.B.1
XapaKTePUCTHUKH, TAPaMETPHI.

7 [TapameTpuueckuii CTaOMIN3aTOP HAPSXKEHUS Ha OIIK-1.3.1
CTaOMIIUTPOHE

8 JIogHBIE TUPUCTOPBI: IPUHIUT eHCTBUS, XapakTepuctuky, | OIIK-1.V.1
apaMmeTphl.

9 TproaHble TUPUCTOPBI: MPUHLIMI JeiicTBUs, xapakTepucTtuku, | OIIK-1.B.1
1apaMeTpBl.




CUMUCTOpPBI: TPUHLIMIN ACUCTBUS, XapAKTEPUCTUKH,

OIIK-1.3.1

10
apaMeTphl.
11 [TpuHnun nefcTBUs OUTTOJISIPHOTO TPAH3UCTOPA. OIIK-1.VY.1
12 Tpansucrop kak ycunurenbHbli mpudop. Cxema OB. OIIK-1.B.1
13 Tpan3ucrop kak ycrmrtenbHbId mprodop. Cxema OD. OIIK-1.3.1
14 PesxxumMbl paboThl OMTIOIISIPHOTO TPAH3UCTOPA. OIIK-1.V.1
15 CraTuyeckue BOJIbT-aMIIEpHbIe XapakTepucTuku u napamerpsl | OIIK-1.B.1
OUIIONIIPHBIX TPAH3UCTOPOB
16 IToneBoii TpaH3UCTOP C p-N NEPEXOAOM: IPUHLIUII JCHCTBHUS, OIIK-1.3.1
XapaKTePUCTHUKH, TApaMETPhI
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM H OIIK-1.VY.1
17 BCTPOEHHBIM KaHAJIOM: MPUHIUI IeHCTBUS, XapaKTEPUCTUKH,
I1apaMeTpBhl.
[ToneBoii TpaH3UCTOP C U30JUPOBAHHBIM 3aTBOPOM U OIIK-1.B.1
18 MHIYIIMPOBAHHBIM KaHAJIOM: IPUHIINT 1EHCTBHS,
XapaKTePUCTHKH, TAPaAMETPHI.
19 CeTou3ny4aromui Ju0/1: MPUHIUI JeHCTBUS, OIIK-1.3.1
XapaKTePUCTHKH, TAPAMETPHI.
20 dDOVTOHpHeMHHKI/I (poTopesucrop, POTOIMO: IPHUHIIUATT OIIK-1.V.1
JCHCTBHS, XapaKTEPUCTHKH, ITAPAMETPHI.
21 ®otonpuemuuku (pororpanzuctop, pororupucrop: npunmun | OITK-1.B.1
NENCTBHS, XapaKTEPUCTUKH, TTAPAMETPBhI).
29 OnTomnapsl: NPUHLIKII JEHCTBUS, XapaKTEPUCTHKH, OIIK-1.3.1
MapaMeTphl.
23 Krnaccudukanus ycunurene OIIK-1.Y.1
24 IlokazaTenu KayecTBa yCHIMTEIBHBIX YCTPOUCTB. OIIK-1.B.1
25 PexuMbl paOOThI yCUITUTEIIS. OIIK-1.3.1
26 Oco0eHHOCTH TTOCTPOCHUSI CUIIOBBIX KaCKaJIOB OIlK-1.V.1
27 TpancdopmaTopHBIN YCHIIUTENb MOLTHOCTH. OIIK-1.B.1
28 becrpancopmaTopHbIN yCUIIUTENIb MOIIHOCTH. OIlK-1.3.1
29 Yennurenn MOLIHOCTH B KIIOICEOM PEKHME. Cummerpuunas | OIIK-1.V.1
KOMMYTAIMsI KJIFOYeH.
30 Yennurenu MOIHOCTH B KIIFOUEBOM PEXHME. OIIK-1.B.1
HecuMmMeTpuyHas KOMMYyTalus KIHOYEH.
31 Yennurenn MOLIHOCTH B KIIOIEEOM PEKHME. Huaronanenas | OIIK-1.3.1
KOMMYTAIMsI KJIFOYEH.
30 Tunossle cxemsbl BkintoueHus OV (MHBepTUpYIOLIEe OIIK-1.V.1
BKJIFOUCHHE).
33 Tunossle cxemsbl BkitoueHus: OY (HenHBepTHpYIOIIEe OIIK-1.B.1
BKJIIOUCHHE).
34 Peanuzanus koppekTupyromux yctpoucts Ha OY. OIIK-1.3.1
35 PCMH3aHHHUHeHH?eﬁHBIX XapaKTepUCTHK Ha ocHoBe quoaHo- | OIIK-1.V.1
PE3UCTUBHOM STUEHKH.
[Toctpoenue cxem, peanuzyromux HeauHeHbie ctatnueckue | OIIK-1.B.1
U TMHAMHYECKUE XapaKTEPUCTHKHU 3JIEMEHTOB U YCTPOMICTB
36 CHCTEM aBTOMATHYECKOTO YIPABICHHS HA OCHOBE
ONEpalMOHHBIX ycriuTenel. HenmuennocTs BUia
«OrpaHnyeHue»
[TocTpoenue cxeM, peanusyomux HenuHenHble cratnueckue | OIMK-1.3.1
37 U AMHAMUYECKUE XapaKTEPUCTUKH 3JIEMEHTOB U YCTPONCTB

CUCTCM dABTOMATHUYCCKOI'O YIIPABJICHUSA HAa OCHOBC




ONepalMoHHbIX ycrinuTeneil. HenuueiHocTs Buaa «30Ha
HG‘IYB CTBHUTCJIIBHOCTHN))

Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.

Ta6mmia 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

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

Kon
WHIUKAaTOpa

Y4eOHBIM [IJJAHOM HE NPEAYCMOTPEHO

B Ta0auIe 17.
Tabmuua 17 — IlepeueHs TeM /17151 BBINOJIHEHUSI KYPCOBOTO MMPOEKTa / KypCOBOM paboThHI

[lepedyenp TeM AJIsl BHIOJIHEHUSI KypCOBOTO MPOEKTa/ KypCOBOW pabOThl IMPEICTaBIICHBI

Ne /i ITpuMepHbIii IepeyeHb TeM Ui BBIIOJIHEHHs KypCOBOIO IPOEKTa/ KypcOBOH
B paboThI
1 IIpoexTpoBaHuUE JIEKTPOHHBIX YCHWIMTEIBHBIX YCTPOUCTB MAJION
MomHoctu. MuauBuyansHoe T3
Bonpocel i1 mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1

1 Tun) 3aganne KOMOMHUPOBAHHOTO THUIA C BBIOOPOM OZHOI'O BEPHOI'O
OTBETA U3 YETHIPEX MPEUIOKEHHBIX 1 000CHOBAHNEM BBIOODA.
Wucrpyknus: [Ipounraiite TekcT, BEIOSpUTE NPAaBUIIBHBII OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

VYKakuTe Kak JOJKHBI ObITh CBA3aHBI KpUTHUUYECKOE 3HAUCHUE
koa¢dunmenTa oopaTHOM cBs3U PKp ¢ KoapPuirentom ycunenus K
ycuiurenst 6e3 o0paTHOM CBSI3U JUIsl BOSHUKHOBEHUS! CAMOBO30YKACHHUS.
I.Bxp=1/K

2.Bxp>1/K

3.Bxp<1/K
OrtBer: 2.

OIIK-1.3.1

2 tun) 3ajaHue KOMOMHUPOBAHHOTO TUMA C BBIOOPOM HECKOJIBKHX
BAapHaHTOB OTBETA U3 MPEAJIOKEHHBIX U pa3BEPHYTHIM 00OCHOBAHHUEM
BbIOOpA.

Wucrpykuus: [IpounTaiite Tekct, BbIOEpUTE MPaBUIIbHBIE BAPUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Bri6epuTe 17151 4ero Hy>KHbI THOAHO-pe3UCTUBHBIE stueiku ([IPS).

1. g peanu3annuy TUIOBBIX KYCOUYHO-JIMHENHBIX XapaKTEPUCTUK

2. s OTpaHUYEHUS TapaMEeTPOB BXOAHOTO CUTHAJIA

3. 11 orpaHUYEHUs TapaMeTPOB BHIXOJHOIO CUTHAJIA

4. nyist npeoOpa3oBaHMs CUTHAJIOB IEPEMEHHOTO TOKA B TOCTOSHHBIM,

5. 15 obecrieueHus 3alIOMUHAHNS HANpsKEHUH OpOroB cpabaThIBaHUS
JMOJIOB U CTYIIEHYATOr0 M3MEHEHUs Koa(ddullMeHTa nepeaadyu BX0JHOTo
Usx u onopHoro Uor HanpsiKeHU .

OrtBer:1,5.

OIIK-1.3.1

3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
WNucrpyknus: [IpounTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBHE. K
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Ka)KJI0OM TTO3UIINH, TAaHHOHM 1T0 HOMepamu 1 u 2, moxoepute
COOTBETCTBYIOIIYIO MO3UIUIO U3 TIepeuncaeHHbIX A-T'.

ConocraBbTe Ha3BaHUSI SHEPTETUUECKUX YPOBHEN IPUMECHOTO
MOJIyIIPOBOIHUKA C HAUMEHOBAHUSAMM:

A) 30Ha TPOBOIUMOCTH,

b) Banenrtnas 30Hna,

B) 3anpemennas 30Ha.

3anummre BhIOpaHHbIE OYKBBI 0] COOTBETCTBYIOIIMMU Idpamu: 1 -
2-,3-.

OtBer: (1-A,2-B,3-5B).

4 tumn) 3agaHue 3aKpbITOTO TUIA HA YCTAHOBIICHUE
I10CJIEI0BATEIbHOCTH.

Wuctpykuus: [IpounTaiite TeKCT U yCTAaHOBHUTE MOCIEIOBATENBHOCTD.
3anuiuTe COOTBETCTBYIOLLYIO ITOCJIEI0BATEILHOCTh OYKB ClIeBa
HaIpaBo.

Pacrnipenenute B mpaBUIbHOM MOCTIEA0BATEIBHOCTH alITOPUTM

OonpCaACIICHUS SKBHBAJICHTHOT'O COIIPOTUBJICHUA LCIIHU ITIOCTOAHHOI'O TOKA
CO CMCHIAaHHBIM COCAUMHCHUCM PE3UCTOPOB, MECTOJOM CBCPTHLIBAHHA.
R R:
g T — R.
C— R

lu Tl

(]

U —
o Ra=Ri23+R4

_ Riz=R1+R2

“ 1 _1,1
2 Ri2a Riz Rs3

Ortser: 2, 3, 1.

OIIK-1.3.1

5 tun) 3agaHue OTKPBITOrO TUIA C Pa3BEPHYTHIM OTBETOM.
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HNuctpykius: [IpountailTe TEKCT M 3aMUIIUTE PA3BEPHYTHIN
00OCHOBAHHBIH OTBET.
[TonynpoBonHuku. MexaHu3M 3J€KTPUYECKON IIPOBOAUMOCTH. Bubl

II0JIYIPOBOIHUKOB. IIpakTHueckoe npruMeHeHue.

Ortger: [TonynpoBoIHUUK — MaTepuall, Mo yAeIbHOW IPOBOIUMOCTH
3aHUMAIOIINHI MPOMEKYTOYHOE MECTO MEXy TPOBOTHUKAMH U
IMBJICKTPUKAMH, U OTIIMYAIOIIUICS OT MPOBOJIHUKOB (METAIIOB)
CHJIbHOW 3aBUCHUMOCTBIO Y/I€TbHOM MPOBOAMMOCTH OT KOHIIEHTPAIUH
MpUMeECe, TeMIIepaTypsl U BO3ACHCTBHS Pa3IMYHBIX BUIOB U3ITY4CHUSI.
OCHOBHBIM CBONCTBOM IOJIYIPOBOIHUKOB SIBJISICTCS YBEINYECHUE
JIEKTPUUYECKON IPOBOJUMOCTH € POCTOM TE€MIIEpaTyphI.
ITomynpoBOIHUKN XapaKTEPU3YIOTCSl CBOMCTBAMM KaK IPOBOJAHUKOB, TaK
U IUJIEKTPUKOB. B MOITynpoBOJHUKOBBIX KpHCTaJIaX aTOMbI
YCTaHABJIMBAIOT KOBAJICHTHBIE CBS3H (TO €CTh, OJMH HJICKTPOH B
KpHUCTaJIe KPEMHUS CBSI3aH JBYMsI aTOMaMH) U 3JIEKTPOHAM HEOO0XO0IUM
YPOBEHb BHYTPEHHEH SHEPTUH LISl BHICBOOOXKIEHUS U3 aToMa. JTa
SHEPrUs NOSABISETCA B HUX HPY MOBBIIICHUN TEMIIEPATYPHI, U
OT/IeJIbHBIE 3JICKTPOHBI IOJIYYaOT SHEPTHUIO 7S OTphIBA OT siapa. C
POCTOM TeMIIEPATYPhl YUCIIO CBOOOTHBIX 3JIEKTPOHOB U JIBIPOK
YBEJIMYMBAETCsI, IO3TOMY B MOJYIIPOBOJIHUKE, HE COJIEpIKALIEM
IIpUMeceH, yIebHOE IIEKTPUUECKOE COMTPOTUBIIEHUE YMEHbIIAETCS.

VY CIIOBHO PUHSATO CUUTATH TOTYIPOBOTHIUKAMH JIEMEHTHI C SHEprHen
CBSI3M 2JIEKTPOHOB MeHbIEH, yeM 1,5—2 3B. D1eKkTpoHHO-bIpOUHBIH
MEXaHHU3M MPOBOJIUMOCTH IMPOSIBIAETCSA Y COOCTBEHHBIX (TO €CTh 0€3
npuMeceii) oaynpoBoJHUKOB. OH Ha3bIBa€TCsl COOCTBEHHOM
AIIEKTPHUYECKON TPOBOTUMOCTBIO ITOTYIIPOBOTHUKOB. BHIbI
nonynpoBoaHukoB: [To xapaktepy npoBoaumoctu (CoOCcTBeHHAS
[TpumecHas mpoBoauMocTs), [1o Buay npoBoaumMocTr (DIEKTPOHHBIE
HOJIYIIPOBOAHKUKH (N-THMA)), J{bIpOUHBIC TONYITPOBOAHUKH (P-THIIA)).
[IpaxkTnueckoe npumeHenue: [lomynpoBoaHMKOBEIN ano, TpaH3ucTop.

1 Tun) 3aganre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOI'O BEPHOTO
OTBETa U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
WNuctpykuus: [IpounTaiite TEKCT, BEIOEpUTE TPABUIIBHBIN OTBET U
3aIUIIATE ApTYMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

VYKaXuTe Kak MOBBICUTH CTAOMIIBHOCTh YaCTOTHI T€HEPATOpA.

1. Mcrionp30BaTh CXeMbI KBapIEBBIX T€HEPATOPOB
2. Ucnonb3oBats cxembl RC-reneparopon

3. Ucnonw3oBath cxembl LC-reHepaTopoB
Otser: 1.

OIIK-1.V.1

2 tun) 3ajaHre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA U3 MPEJIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHHUEM
BBIOODA.

Wucrpykuus: [IpounTaiite Tekct, BbIOEpUTE MPaBUIIbHBIE BAPUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Yceunurenn kinaccuUIUPYOT 1O:
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1. poxy Toka (IOCTOSIHHBIN U TIEPEMEHHBIH ),
2. 10 YaCTOTHBIM XapaKTEPUCTHKAM,

3. 0 KOJIMYECTBY KAaCKaJ[0B YCHJICHUS,

4. 10 Ha3BaHHUIO.

OtBer:1,2,3.

3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHUSI.
HNuctpyknus: [Ipountaiite TEKCT U ycTaHOBUTE cOOTBETCTBUE. K
KaKJ0W TTO3UINH, TaHHOW TI0 HOMepaMmu | u 2, moxdepure
COOTBETCTBYIOILYIO TO3UIINIO U3 EPEUUCICHHBIX A-T".

ComocTaBbTe KaKue U3 MPEII0KECHHBIX TOABIKHBIX HOCUTEIICH B
MOJTYIIPOBOTHUKAX COOTBETCTBYIO:

1. p-tumy,

2. N-THIy.

N3 npenoKeHHbIX:

A) [TonoxxuTenbHble HOHBI.

b) DnexTpoHsl.

B) OtpunarenbHble HOHBI.

I') Abipxu.

3anuiuTe BbIOpaHHbIE LU PHI TOJ COOTBETCTBYIOIIUMU OyKBaMHU:
1- ,2- .

Otset: (1-T,2 - B).

OIIK-1.V.1

4 tun) 3agaHue 3aKpbITOrO THUIIA HA YCTAaHOBJICHUE
IIOCJIEZI0BATEIBHOCTH.

Nucrpykuus: [IpounTtaiiTe TEKCT M YCTAHOBUTE ITOCJIEI0BATEIBHOCTD.
3anuInTe COOTBETCTBYIONIYIO TOCIIE0BATEILHOCTE OYKB ClieBa
HaIpaso.

OIIK-1.V.1
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5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.
Nucrpykuus: [IpounTaiiTe TEKCT M 3alUIIATE PA3BEPHYTHIN
00OCHOBAHHBIN OTBET.

Jwuon. Tunel nrnonoB. XapakTepUCTHKU U MAPAMETPHI THOJIOB.

OranoH oreera: /Ino — 3TO ABYXAJIEKTPOIHBIN 2JIEKTPOHHBIN
KOMITOHEHT, 00J1a/1al0lUil pa3IuYHOMN 3JIEKTPUUECKON POBOJAUMOCTHIO
B 3aBUCHMOCTH OT ITOJISIPHOCTH MPUIIOKEHHOIO K TUOAY HAIIPSIKEHUSI.
Tunsl Anoa0B: DieKTpoBaKyyMHbIE 1061, [T0ynpoBOAHUKOBBIE
IMobl, JIMDIIEKTpUYECKHE TUOIBI.

XapakTepUCTUKHU U MapaMeTpsl 11o0B: UoOp.Makc.-MaKCHMANbHO
JIOMyCTUMOE TMIOCTOSIHHOE 00paTHOE HaNpsHKEHUE TU0/1a;
UoOp.u.MaKc.-MaKCUMaJIbHO JIOIYCTUMOE UMITYJIbCHOE 00paTHOe
HalpspKeHUE AM0/a;

[np.makc.-MakCUMaJIBHBIN CPEAHUI NPSIMOU TOK 3a IIEPUOJ;
Inp.u.MaKkc.-MaKCUMAITbHBIN UMITYJILCHBIM MPSAMOM TOK 3a MEPHOT;
Inpr.-Tok neperpy3ku BBIIPSIMUTEIBHOTO JUO/IA;
fmMakc.-MakcUMaNbHO 0MyCTUMAs 4YacTOTa MEePEKITI0YSHUS] TN0/1a;
fpab.-pabouas yacToTa MepeKIIOUEHUS T10J1a;

Unp. npu Inp.-nocTosiHHOE NpsAMO€E HaIIpsKEHUs J101a TIpU Toke Irp;
Io6p.-nocTosiHHBIN 0OpaTHBII TOK 1M0/1A;

OIIK-1.V.1




TK.MaKc.-MaKCUMaJIbHO JOIYCTUMAsl TEMIIepaTypa KopIiryca A10Ja.
Tn.makc.-MakcHUMaJIbHO JOIYCTHMas TeMIIepaTypa rnepexoaa Juoja.

11

1 Tum) 3aganre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEIOKEHHBIX U 000CHOBaHHEM BbIOODA.
WNuctpykuus: [IpounTaiite TeKCT, BRIOEPUTE MPABUIIBHEIN OTBET
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA.

VYkaxure Kakoil GopMel HanpspKeHUE HOPMHUPYETCS Ha BBIXOJ1E
TpUTTEPA.

1. mpsitMOyronbHOI
2. TpeyroabHOM
3. CUHyCOMIaJIbHOM

4. mpou3BOJILHOMN
OtBer:1.

OIIK-1.B.1
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2 tun) 3amaHre KOMOMHUPOBAHHOTO TUIIA C BEIOOPOM HECKOIBKUX
BapHAHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEePHYTHIM 000CHOBAaHUEM
BbIOOpA.

Wuctpykuus: [IpounTaiite TekcT, BbIOGPUTE MPABUIIbHBIC BAPUAHTHI
OTBETa U 3allUIIMTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
Kakue nanbonee BakHble Ki1accu(PUKaIOHHbBIE TPU3HAKHA YCUITUTENEH
g CAY?

1. pexxumM paboTHI,

2. YaCTOTHBIE XapaKTEPUCTHKH,

3. Ha3BaHUE,

4 KOJIMYECTBO KacKagoB,

5. Macco-rabapUTHBIE XapaKTEPUCTUKU.

Ortgert:1,2,4.

OIIK-1.B.1

13

3 tun) 3aga"ue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHS.
Nucrpyknus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KaX/101 MO3UIMH, TaHHOU 10 HoMepamu 1 u 2, mondepure
COOTBETCTBYIOUIYIO IMO3UIIHIO U3 IEPEUUCIEHHBIX A-T".

CormocTaBbTe BHJI ITpoIiecca

A) muddysns,

B) npeiid

HOCUTEJS B IOJIYIIPOBOJHUKE U €T0 OMHUCAHUE:

1) JIBu>xeHre HOCUTENEH 3a CUET PIEKTPUUECKOTO MOJIS.

2) XaoTUuyecKoe TeIMI0BOe ABMKEHUE HOCUTENCH.

3) JIBmkeHue 3a cUeT pa3HOCTH KOHIIEHTpAITUil.

3anumuTe BRIOpaHHBIE IU(PHI IO COOTBETCTBYIOIINMHE OyKBAMHU:
A- ,b- .

Oter: (A—3,b5—1).

OIIK-1.B.1
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4 tumn) 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJICHUE
IIOCJIEI0BATEIbHOCTH.

WNucrpykuus: [IpounTaiiTe TEKCT U yCTAaHOBUTE MOCIEN0BATEIBHOCTD.
3anummre COOTBETCTBYIOLIYIO OCIEI0BATEIBHOCTh OYKB ClIeBa
HaIpaso.

ITopsimok pacuera Tpex(daszHbIX ceTell ¢ HepaBHOMEPHON Harpy3Kkoil ¢as:
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1) onpenensioT ceyeHrne NPoOBOJIOB, CUNTAsI HATPY3KY PAaBHOMEPHOI;
2) pacmpeAenstoT M0 BO3MOXXHOCTH HArpy3Ky MeXIy (dhazamu
PaBHOMEPHO;

3) onpenensioT pa3Hbie WK MexK(pazHbIe OTEPU HANIPSDKEHUS; 4) IpH
HE0OXOIMMOCTH MepepacipeeNIIIOT HArpy3Ky Mexay ¢a3zamu;

5) nenarT MPOBEPOYHBIN pacyerT.

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

15 5 tum) 3ajaHne OTKPHITOIO THUTIA C PA3BEPHYTHIM OTBETOM. OIIK-1.B.1
Nucrpykuus: [IpounTaiiTe TEKCT U 3alMIIATE PA3BEPHYTHIN
000CHOBaHHBII OTBET.

DnexTpoHHbIe KOMITOHEHTHI. Kitaccudukanus.

OTtBeT: DIEeKTPOHHBIE KOMITIOHEHTHI — COCTABJIAIOIINE YaCTH
aeKTpoHHBIX cxeM. Knmaccudunupyrores no: suay BAX, o cnoco0y
MOHTAaKa, 10 Ha3HAYEHUIO.

Cucrema OLICHMBAHUS TECTOBBIX 3aJaHUM:

1 Ttun) 3amaHue KOMOMHUPOBAaHHOI'O THUIA C BBHIOOPOM OJHOTO BEPHOrO OTBETAa M3
YeThIpeX TPEIOKEHHBIX M OOOCHOBAaHHWEM BBIOOpA CUYHMTAETCS BEPHBIM, €CIH TPABHIIBHO
yKa3aHa Iu(pa U NpUBEIEHbl KOHKPETHbIE apryMEHThl, UCIOJb3yeMble NPH BbIOOpE OTBETA.
[TonHOE coBmaneHHE C BEpHBIM OTBETOM OIICHWBAeTCs | OayioM, HEBEpHBIM OTBET HIIM €ro
orcyrcTBUe — ) 6aIoB.

2 tum) 3ajaHie KOMOMHUPOBAHHOTO THITA C BBIOOPOM HECKOJIBKUX BapUAHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIH MPABHIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, UCIOIb3yeMbIe MPH BHIOOpE OTBETOB.
[TomHOE coBmazieHNE ¢ BEPHBIM OTBETOM OIleHUBAeTCs 1 0ayuioM, €ciii JOMYIIEHbl OMMOKU WIN
OTBET OTCYTCTBYeT — 0 6asios.

3 Tun) 3agaHue 3aKpHITOrO TUIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM,
€CII YCTAQHOBJIEHBI BCE COOTBETCTBHS (IO3MIMHM W3 OJHOTO CTOJIONA BEPHO COMOCTAaBJICHBI C
HO3ULHUAME Apyroro ctoibua). [TosHoe coBmaaeHne ¢ BEpHbIM OTBETOM olieHuBaercs 1 OamioM,
HEBEpHBbIN OTBET WM €ro oTcyTcTBUe — 0 6ayioB

4 Ttun) 3amaHue 3aKpBHITOrO THMA HAa YCTAaHOBJIEHHE MOCIEAOBATEIbHOCTH CUMTAETCS
BEPHBIM, €CJIM MpPaBUJIBHO YyKa3aHa Bcs MocienoBaTeiabHOCTh 1Upp. IlonHoe coBmaneHue c
BCPHBIM OTBETOM OLICHUBACTCHA 1 6aJ'IJ'IOM, €CJIN JOIMYIICHBI OIIIMOKH UM OTBET OTCYTCTBYCT — 0
0asuIoB.

5 tun) 3amaHue OTKPBITOrO THIA C PAa3BEPHYTHIM OTBETOM CYHMTACTCS BEPHBIM, €CIIH
OTBET COBMAJAeT C ITAJIOHHBIM IO COJACPKAHUIO U MOJSHOTE. [IpaBHIIBHBIN OTBET 3a 3aJaHUE
OlLIeHHBaeTCs B 3 Oaiua, €Ciii JOIyIIeHa O/IHA OMMOKa \ HETOUHOCTb \ OTBET NMPAaBUIIBHBIN, HO HE
noJHbIA — 1 6asut, ecu gomyiieHo Oosiee 1 omuOKu \ OTBET HENPaBIIBHBIH \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No i/t [TepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIOINE MPOIICYPHI OLICHUBAHUA
MH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHUS KOMIIETCHLIUH, COAEp)Karcs B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAII, perjaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAIlMH O0YJarOIIHXCs
I'VAII

11. Meroauveckue yKa3aHus I 00y4JarOmUXCs 10 OCBOCHUIO AUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuaja — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEHHE ydeOHOro marepuaina. HasHadeHune COBpEMEHHOH JIeKIMHU B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALUIO IO TEME, a B OCBOCHUU
dyHaaMEeHTANBHBIX TpOOJIEeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHHS, HOBEHIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAIMOHHYIO (QyHKIUU. JIeKuMsl pacKpbIBaeT MOHATUIHBINA anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOsieMbl, AAaeT LEeJbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCHUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroKUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPENOIaBaTEIIeM;

— pa3BuTHEe HOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIIICHHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEIFHON PabOThI;

— TIOJy4YyeHUE 3HAHUNH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HayyuTbCs METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIAENATH TIJIaBHBIE MBICTH M
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IUYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOI'O NOHMMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIekuMOHHBI MaTepHan MOXET CONPOBOXKIAATbCA JIEMOHCTpaluuend CIaioB H
UCMOJIb30BAaHUEM DA3laTOYHOIO MaTepuajia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

- IEKLMA C UCTOJIb30BaHUEM CIIAii10B

- OCHOBHBIE IOHATHUS O IPOBOAMMOCTH TOJIYIPOBOJHUKOB

- CTPYKTYypa MOJIyPOBOJIHUKA

- CTPOEHHE TOIYIPOBOJHUKOBBIX TPUOOPOB

- BAX paznu4HbIX MOIYIPOBOAHUKOBBIX TPUOOPOB

- IOCTPOEHME PA3IMYHBIX NIEKTPUUECKUX CXEM Ha OCHOBAaHUU

CBOMCTB MOJIYIPOBOJIHUKOBBIX TPUOOPOB

Jlex1M OCHOBBIBAIOTCS HA y4EOHOM MTOCOOUU:

[umnakoB B.®., Tlonskoa T.I'., [lunurakor JI.B. Dnexktponuka: ydeOHOE
noco6ue / [lox pen. lHumnmakosa B.®.  CII6.: IT'YAIL — 2015. - 216¢

11.2. Metoauveckue yKa3aHus st 00YJaroIIUXCs TI0 YUYaCTHIO B CEMUHApax
VY4eOHBIM IJIAHOM HE TIPETyCMOTPEHO.

11.3. Meroauueckue ykazaHus ISl OOyYarOIIUXCS 0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATHUMH.



[IpakTuyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (OPM OpraHU3alUHM y4eOHOTrO
npoliecca, 3aKIYaroiascs B BBITOJIHEHUH 00y4aroLUIMMUCS 110JI pyKOBOJCTBOM IIpENoiaBaTels
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCLUIUIMHBL, TPUOOPETEHUs] YMEHUN U HaBBIKOB, OIbITa TBOPUECKON JESTEIbHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs siBIsSETCS MPUBUTHE OOYUYaIOIIMMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHHH 00yUYarOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOyieHue, pacluMpeHHe M JeTalu3alys 3HaHUW IpU pellieHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHE HOBBIMH METOJAMH M METOJUKAMH M3Y4YEeHHUS KOHKPETHOH y4yeOHOii
JOUCLIAILINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOI'O OCMBICIEHUS] IOJTYYEHHBIX 3HAaHUM JUIs
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3AHATHI

Metoauyeckue yka3zaHuss U TpeOOBaHUSA K MPOBEICHUIO MPAKTUYECKUX 3aHATHIMA
MIPUBEJICHBI B CICIYIONINX HCTOYHUKAX:

[Munutako B.®., [.B. llIunuakos, E.B. Anucumona. [IpoekTupoBaHue 3J€KTPOHHBIX
YCUJIMTEIBHBIX YCTPOMCTB Masioil MomHocTH: yueOHoe mocodue. — CI16.: 'V AIL- 2015 — 99¢

11.4. Meroauueckue yKazaHus Il OOyYarOIIMXCS MO BBIOJIHEHUIO J1a00PATOPHBIX
pabor.

B xozme BeIMONHEHHS Ja0OpPATOPHBIX paboT OOydYaromMHCS MOJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEpUCTHUKOM 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTATbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX paboOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
W3YYEHUS JUCLUIUIMHBI, ONIpENesiseMOol Yy4yeOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JEeTaN3allds TEOPETUYECKUX 3HAHWM, MOJyYEHHBIX Ha
JEKLUSX;

— TOJy4YyeHHe HOBOM MH(OpMaLMU 110 U3ydaeMOon AUCIUILINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3aganue u TpeOGoBaHMS K IPOBEICHUIO J1a00PATOPHBIX paboT
Mertoandeckne yKa3aHWs, BapUAHTBl HWCXOAHBIX JIaHHBIX W TPeOOBaHUS K
BBINOJIHEHUIO J1a00OpaTOPHBIX pabOT BBIAAIOTCA KaXIOMY CTYAEHTY Iepell IpOBEIACHUEM
HICCIIENOBAHUMN.

IIpoBenenue nabopaTOpHBIX PabOT perIaMEeHTHPYEeTCsl MpaBUJIaMM OXpaHbl Tpylda MU
TEXHUKH O€30MacHOCTH, YTBepKAeHHbIMU pekTopoM [YAIL 3amanue Ha BBINOJIHEHHE
7a00paTOpHBIX pPabOT ompeensercs MpernojaBaTelieM B COOTBETCTBUM C  HACTOALIECH
POTPaMMON TUCHUILTHHBI «[IpoMBIIUIEHHAS STIEKTPOHUKA» M YY€OHBIM TUTAHOM HAINpPaBIICHHS
15.03.04 (MeToanueckue yKazaHUs PUBEIEHBI B AJIEKTPOHHBIX pecypcax Kadeapsl)

Crpykrypa u dhopma oTueTa 0 J1abopaTOpHOU paboTe




Otuer o nabopaTopHoit paboTe uMeeT HopMy rHIEPTEKCTOBOTO JOKYMEHTA,
COZIepIKaIlero 3a/laHie Ha Ja0OpaTOpHYIO paboTy, KpaTKUEe TEOPETHUECKUE CBEICHHS TI0
Teme padoThl, OMCAHUE CXEM U allTOPUTMOB, UCTIOJIb30BAHHBIX MIPH BHITIOJIHEHUH PaboTHI,
PE3YJIbTaThl BEIYUCIUTEIFHBIX AKCIIEPUMEHTOB B BUJIE TPAUKOB (IMarpaMm), a TaKkKe BBIBOJIBI
110 UTOTaM MPOAETAHHON PabOTHI

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOPATOPHOI paboTe
OTueTr JODKEH COAEp)KAaTh TUTYIBHBIH JIMCT, a €ro COJACpKaHUE JOJDKHO OBITh
opopmiieno cormacHo 'OCT 7.32 — 2017. HopMaTuBHash NOKyMEHTAIMs, HEOOXOAMMAS MJIst
odopmiteHus, IpuBeieHa Ha IeKTpoHHOM pecypce I'Y AL https://guap.ru/standart/doc

11.5. Meroauyeckue yka3aHus Il 00yJaroIIUXCs 10 BHITIOJHEHUIO KYPCOBOTO MPOEKTa/
KYpPCOBOM pabOTHI.

KypcoBoii npoekT/ paboTa IpOBOJUTCS € ENbI0 POPMUPOBAHUS y OOYYAOLIMXCS OIBITA
KOMIUIEKCHOTO PEIIeHUsI KOHKPETHBIX 3a/1a4 MPOPECCHOHAIBHOMN JAeITeILHOCTH.

KypcoBoii mpoekt/ paboTa MO3BOJISIET OOYYAKOIIEMYCS: Ha MPAKTHUKE MPHUMEHUTH
MOJTyYCHHBIC 3HAHMUS, TTOJTyYEHHBIC B X0OJIC U3YUCHUS JUCIUTLINHBL.

CTpyKTypa MOSICHUTEIEHOM 3alMCKU KYPCOBOTO MPOEKTa/ paboOThI

1. TuTynbHBIN TUCT

2. Beenenue

3. AHanM3 TEXHUYECKOIO 3a/1aHUS

4. PacueT OKOHEYHOTO KacKaja yCuieHus1, padoTaromiero B kiacce B

4.1. Bb1Oop TpaH3UCTOPOB MOLIHOI'O KacKa/ia yCUJICHUs

4.2. PacueT miiomaay TemI00TBOAA U YHCIa MApaJIeIbHO BKIIIOUYEHHBIX TPAH3UCTOPOB

4.3. Pacuer BeIMYMH COIPOTUBIIEHUI YpPaBHUTEIbHBIX PE3UCTOPOB

4.4. Pacuet TepMOCTaOMIM3HPYIONINX PE3UCTOPOB BBHIXOJHOTO KacKaaa

5. Pacuert nmpeBapUTEeIbHBIX Kacal0B YCHIICHHS

5.1. Be16op TpaH3uCTOPOB MpEABAPUTEIHHBIX KaCKaJ0B YCUICHUS

5.2. PacueT conpoTHUBICHUN TPOMEKYTOUHBIX KacKaJI0B YCUIICHUS

5.3. CTBIKOBKa KacKaJi0oB YCUJIEHUS] MHOTOKACKaHOTO YCUIIUTEIS

6. Pacyer BHEIIHUX LieNEN YCUIIUTENSA

6.1. Pacuer ko3 unrienTa ycuaeHus: OXBaTbIBAEMOUN YacTH YCUIIUTENS U Ko uieHra
nepeaayn OTpulaTeaIbHON 0OpaTHOM CBSI3H

6.2. PacyeT mapaMeTpOB BHEITHUX IENEH YCUITUTENS C MapajuIeIbHONW OTPUIIATEIbHON
00paTHOM CBA3BIO MO HANPSKEHUIO

6.3. Pacuet Tpebyemoii TOUHOCTH U BBHIOOD TUIIA PE3UCTOPOB

7. llpuHnunuanbHas 3JeKTpUdecKas cXxeMa yCHINTeNs

8. MaremaTrnyeckoe MOJCTUPOBAHHE AIIEKTPHUECKON CXEMBI YCHUIIATEIS.

9. CO0poUHBIi YepTEK KOHCTPYKIIUHU pa3pabOTaHHOTO YCHIIUTEIS.

10. 3axmrouenue

11. bubnuorpaduueckuii cucok

TpeboBanust k 0(OPMIICHHIO MOSICHUTEIBHOM 3aIMCKU KYPCOBOTO MPOEKTa/ pabOThI
HopmaTtuBHas goxkymeHTarus, HeoOxomaumas it o(OpMIICHHS, TpUBEICHAa Ha
anekTpoHHOM pecypee I'YAIL https://guap.ru/standart/doc

11.6. MeToauueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JJaHUI0 M TIPU METOIMYECKOM PYKOBOJCTBE IpENoaaBarelisi, HO 0e3 ero HEemoCpeICTBEHHOTO
y4acTusl.



B mporecce BBIIOTHEHUS CaMOCTOSITENLHON paboThl y oOywaromierocs (popMupyercs
nenecooOpa3Hoe TIaHupoBaHue paboyuero BpeMeHu, KOTOPOE MO3BOJISIET €My pPa3BHBATh YMECHUS
U HaBBIKM B YCBOCHHMH M CHUCTEMAaTH3allMM MPUOOPETAaeMbIX 3HAHWUN, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIHO — paboTty
00y4aroUUXCSASBIISIOTCS:

—  y4e0HO-METOJINYECKUN MaTepHall 10 TUCIHUILIHHE;

OCHOBHBIMH ~METOJMYECKMMHU MaTepHajaMH, HAMpaBISIOUMMH CaMOCTOSATEIbHYIO
paboTy 00yJaromuxcs, IBISIFOTCS UCTOYHUKH W3 MEPEYHs MEYaTHBIX U AJIEKTPOHHBIX YUEOHBIX
U3JaHUH, yKa3aHHbIX B Tabmume 8. Kpome »sToro, oOy4aromuiicsi MOXET IOJIb30BaThCS
AJIEKTPOHHBIMU PECypcaMu, YKa3aHHBIMU B Tabmunax 9 u 11.

11.7. MeTtoauueckue yKazaHusl JUIsl OOYYarOIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuxcsl, OCYLIECTBISEMOIO B TEUEHHUE CEMEeCTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLIUATIIINHBI.

CBoeBpeMeHHass clada OTYETOB IO JIAOOPAaTOPHBIM M MPAKTUYECKHM 3aJaHUsIM U
HOJIOKUTEbHBIN pe3ylbTaT Ha 3allUTe 3TUX PabOT MOXET YUHUTBIBATHCS HPU IMPOBEIACHUU
IIPOMEKYTOUYHOM aTTECTALUU.

B teuenue cemectpa obyuaromuecs 3arpyxatroT B SMOC 'Y AII oTuéTHble MaTepHasl, B
cooTBeTcTBUM C ycraHoBiaeHHbIMU HIIP TpeGoBanusimu u meronamu nposeaenust TKY, a HITP
OLICHMBAIOT 3arpykeHHble Marepuanbl. Onenka, caenanHas HIIP, 3aperncrpupoBaHHBIM 1OJ
CBOMM JIOTMHOM U IIapOJIEM, SIBJISETCS OLICHKOM pe3ysbratoB TKY.

11.8. MeToau4eckue yka3zaHUs JUIsl O0y4aroONIMXCs MO TMPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTaisi  OOyYarOmIUXcsi  MPEAyCMaTpuBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipoliecce
M3Y4YEHUsI BCEHM MUCIUIUIMHBI WU €€ YacTH, HAaBBIKOB CaMOCTOSITEIILHOM pabOoThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUsl NMPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MepuoJi HK3aMEHAIIMOHHOM CECCHMM W 3aBEpIIAeTCs] aTTeCTAllMOHHOW OILIEHKON «OTIUYHO,
«XOPOLIOY, «YAOBJIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHHOY.

DKk3aMeH MOXeT ObITh OpraHM30BaH B JBYX (opmarax — yCTHbBIN/ TUCHMEHHBIH (11O
BOIIPOCAaM) WJIM B BHJI€ KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS B CUCTEME JIMCTAHIIMOHHOTO
ob0yuenus ['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




