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1. Heasb, 320a4M U IVIAHUPYEMbIe Pe3yJIbTAaThl 00y4eHHs M0 AMCHHUIIMHE
[lenpr0 NUCHUIUIMHBI SIBISETCS M3YYEHUE OCHOBHBIX CXEMOTEXHHUYECKHUX PEIICHHU M
(YHKIMOHAJIBHBIX Y3JIOB aHAJOTOBOM M LIM(PPOBOM IIIEKTPOHUKH

3amayaMyu  TUCHUATUINHEI

ABJISACTCSA HpI/IO6pCT€HI/IC HABBIKOB II0 HCIIOJIB30BAHUIO

ANIEKTPOHHBIX YCTPOWCTB HW3MEPEHUsA, YIPABICHHUS M aBTOMATHU3allUH, IPUMEHSIEMBIX B

MH(OPMAIMOHHO- U3MEPUTEIBHBIX CUCTEMAX
Komnerenuuu, ¢opmupyembie y 00y4alolmuxcs, 3alUIaHUPOBAHHbBIE PE3YyJIbTaThl

oOy4eHHMsI IO JUCHUIUIMHE, COOTHECEHHbIE C MHIUKATOPAMHU JTIOCTHXKEHHSI KOMIETEHIUMI:

Ko n svaumeHoBanue
KOMIIETEHIINU

Kona n nvaumenoBanue
WHJIUKATOPa JOCTHKECHUS
KOMIIETEHIIUHA

3arTaHMpOBaHHBIE PE3yIbTATHI 00YUEHHS
[0 TUCLUIUIMHE (3HATh, YMETb, BIAJCTD)

Oobwenpodeccuonanpubie komnereHuu (OIIK)

OIIK-1 Cnocoben

MIPUMEHSTH 3HAaHHUE

(GbyH1aMeHTaNbHOU

MaTeMaTHKU U €CTECTBEHHO-
HAYYHBIX JUCIUIUINH TIPU
pereHuu 3a1a4 B 00JIacTu
€CTECTBEHHBIX HayK U
VMHKEHEPHOU MPAKTHKE

OIIK-1.1 ITpumensiet 3HaHuE
(yHIaMeHTaIbHON MaTeMaTUKH
IIpH pelIeHNH 3aJa4 B 00J1aCTH
€CTECTBEHHBIX HayK U
MHXEHEPHOM MPAKTUKE

Buame:

NPUHIMIEI ~ pa0OTBl  TOJYMPOBOIHUKOBBIX
9JIEMEHTOB M TPHOOPOB HA UX OCHOBE; TIPUHIIUII
MTOCTPOCHHUS (YHKITMOHATTLHBIX y3JI0B
AQHAJIOTOBOM  DJICKTPOHUKHU:  BBIIPSIMUTEIH,
CTaOMIN3aTOpPhl,  YCHJIUTENM, TEHEepPaTOpPhI,

KOMITapaTophbl; 1090)205000200031 paboTHI
U3MEPUTEITbHBIX AIIEKTPUICCKUX "
MEXaHUYECKUX MTpeoOpazoBaTene

Ymems:

pacCYUTHIBATH cXeMy, COJIEPIKAIIYIO

MOJIYIPOBOJIHUKOBbIE TPUOOPBI, TaKUE Kak
JTNOJ1, TPAH3UCTOP, TUPUCTOP

paccuuTaTh ~ YCWJIMTEIH  TMOCTOSHHOTO U
MEPEMEHHOTO TOKa

Braoemes:
OCOOCHHOCTSIMU TPUMEHEHHUS TOTO WM HHOTO
MOJIYIIPOBOTHUKOBOTO npudopa;

BO3MOYKHOCTBIO BIIUSIHUS DJIEMEHTOB CXEMBbI Ha
paboTy TOTO WM HWHOTO YCHJIUTENs; BBIOOD
pexuma OY s pabGoThl TOTO WM HHOTO
ycTpoiicTBa; ocuuuiorpadoM, BOJBTMETPOM,

Iroomamas s o s




OIIK-1 Cnocoben OIIK-1.2 Mcnonp3yet 3HaHHE

IIPUMEHATH 3HAaHUE €CTECTBEHHO-HAy4YHbIX
(byHIaMEeHTaIbHOM JUCLUILINH IIPU PELICHUU 3a1a4
MaTeMAaTUKU U €CTECTBEHHO- | B 00J1aCTH €CTECTBEHHBIX HAYK U

HAay4HbIX JUCLUHUIUIAH IIpU MH)KECHEPHOH IPAKTUKE

pelieHuu 3aaa4 B 00JacTu
€CTECTBEHHBIX HayK U
MHKEHEPHOU NPAKTUKE

3uamo:
HPUHIUTIBL MOCTPOCHHS u paboThI
(GYHKIMOHATBHBIX y3JI0B upoBoH

AIIEKTPOHUKHU: KOMOWHAIIMOHHBIX JIOTUYECKUX
CXEM, CUYETUYMKOB, PETHCTPOB, 3aMIOMUHAIONINX
YCTPOWCTB, MpeoOpazoBarelie  KOJOB U
CUTHAJIOB, WHAMKATOPOB;, MPHUHIIUIEI PabOTHI
0a30BbIX HU(PPOBBIX JOTUUYECKUX DJIEMEHTOB U
npuOOpPOB HA UX OCHOBE

Ymemy:

IPOEKTUPOBATh  JIOTUYECKOE  YCTPOUCTBO;
CIPOEKTHPOBaTh 3allOMHUHAIOLIEE YCTPOUCTBO;
MOJIKIIIOYUTh  M3MEPUTEIIbHBIE TPHOOPHI K
KOHKPETHOU CXeMe

Braoems:

MPUHIMIIAMA TTOCTPOSHUS  (DYHKIIMOHAITBHBIX
y3JI0B nudposoit AIEKTPOHUKHU:
KOMOMHAITMOHHBIX JIOTUIECKUX CXeM,
CYCTUYHKOB, PETHUCTPOB, 3aIMIOMUHAFOIIIHX
YCTPOWCTB, TMpeoOpazoBaTeyneid  KOIOB |
CUTHAJIOB, HHIUKATOPOB; MPUHIIAIIAMH BHIOOpA
JOTUYECKUX  DJIEMEHTOB  JUId  CO3/aHuf
KOHKPETHOTO JIOTUYECKOT0 YyCTPOMCTBA

2. Mecto aucuumianHbl B ctpykrype OITOII

JlucuurinHa DJIEKTPOHUKA OTHOCUTCS K 00s3aTebHOM YacTh y4eOHOro IIaHa I10
HamnpasieHuto noarotosku 01.03.04 IpuknagHas maTemMaTuKa.

Kon [IpenmecTByroiue AUCUUTITUHBI (MOYIIH),
KOMITETCHIUHU npaktuku, HUP, np.

[Tocnemyronue qUCIUTUIMHBI (MOTYIIH ),
npaktuku, HUP, np.

OIIK-1 dusuka

OIIK-4

ApXI/ITeKTypa BBIYMCIIUTCIBHBIX CUCTCM

I1K-3

praBHeHI/Ie B TCXHHUYCCKHUX CHCTEMAX




JI1st OCBOEHUST TUCHUIUIMHBI 00yYarOIIUICS JOJIKEH:

3HaTh: OCHOBHbIE (PaKThl, 0a30Bble€ KOHLEMIUH, MNPUHIMIBI, MOJEIHM U METOAbl B
obnactu MHGOpPMATUKU U WHGOPMALMOHHBIX TEXHOJIOTHUM; TexHoJoruto padbotel Ha IIK B
COBPEMEHHBIX ONEPALMOHHBIX CpElaX; OCHOBHBIE METOAbl pa3pabOTKU aJIrOpUTMOB U
IporpaMM;  CTPYKTYphl  JAaHHBIX, HMCIOJIb3yeMble  [JJIsl  MPEACTABICHHUS  TUIOBBIX
MH(OPMAIMOHHBIX O0OBEKTOB; TUIIOBBIE AJITOPUTMbI OOPAOOTKU JAHHBIX;

YMeTh: NpUMEHATh (PU3NYECKHE 3aKOHBI [JIsl pelleHus 3a7ad TEOpPETUYECKOTO,
HKCIIEPUMEHTATBHOTO U MPUKIIATHOTO XapaKTepa;

pemarb 3a7aud oOpabOTKH JAHHBIX C MOMOIIBIO COBPEMEHHBIX HMHCTPYMEHTAIbHBIX
CPEIICTB KOHEYHOT'O MOJIb30BATENs;

BnageTs: HaBbIKAaMM  BBINOJHEHUS (PU3MYECKUX SKCIEPUMEHTOB, O0O0paOOTKH H
MHTEPIPETALNU UX PE3yJIbTaTOB;



3. CTpyKTYypa U cofepKaAHUEe IUCHUILIHHbI

3.1. CTpykTypa IMCHUILUIHHBI

OO6m1ast TpyA0€MKOCTh NUCIUIUIUHBI cocTaBisieT 3 3aueTHbIX(bie) equnuli(bl) (3E), Bcero
108 wacoB, W3 KOTOpBIX 55 dYacoB COCTaBIsieT KOHTAaKTHas paboTa oOydaromierocs ¢
npernojaBarenaeM (3aHATHS JEKUMOHHOTro Tuma 34 d4ac., 3aHATUS CEMHUHApCKOro TUIa
(mpakTHYeCKHe, CEMUHAPCKUE 3aHATHUSA, JJabopaTopHble paboThl U T.I.) 16 yac., TpynnoBbie U
MHIUBUIYaJIbHbIE KOHCYJIbTalMU 2 Yac., npuem sk3amena (KIIA), 3aueta c¢ ouenkoi - 1 yac.,
caMocTosiTelIbHas paborta oOy4aromierocst 18 yac, KOHTpoJib camocTosTenbHON padoTsl (KCP) -
2 4ac.

. Bcero | Cemectp
Bun yue6Hoit paboThl HACOB

3
OBIIASA TPYIOEMKOCTD JUCHUTIJIMHBI 108 108
KOHTAKTHAS PABOTA OBYYAIOUIET'OCA
C ITPEIIOJABATEJIEM, 55 55
B TOM YHCJIC:
JlexumnonHuele 3aHTHS (JIek) 34 34
JlabopaTtopusbie 3ansatus (J1ab) 8 8
[Tpaktuueckue 3ausatus (I1p) 8 8
KoHTposb camocTosTeIbHOM pabOTHl M MHAST KOHTAKTHAS 5 5
pabora (KCP)*
Koncynpramuu (Konc) 2 2
KonTtakTtabie yackl Bo Bpemst arrectanun (KITA) 1 1
CAMOCTOSTEJIBHAA PABOTA OBYYAIOIIET'OCA 18 18
(CPC):
[ToaroToBka Kk MPOMEKYTOYHOU aTTecTalluu B hopme: 35 35
(pK3aMeH) _
OOPMA ITPOMEXYTOYHOUATTECTALIMA Ok Ok

3.2. ConepskaHue TMCUUILIMHBI, CTPYKTYPHMPOBAHHOE 10 pa3/ieiaM U BUIaM 3aHATHI
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Paznen 1. OcHOBBI (pU3KMKH TOTYIPOBOIHUKOB




1.
DIEeKTPONPOBOJIHO
CTh MaTEpPUAJIOB

OIIK-

1.1-31,
OIIK-
1.1-V1,
OIIK-

1.1-B1

J1.1,
J1.2,
J2.2,
JI2.3,
2.4

Tect

113

Paznen 2. [lonynpoBoJHUKOBBIE TPHUOOPHI

2. JInoe

12

OIIK-

1.1-31,
OIIK-
1.1-V1,
OIIK-

1.1-B1

J1.1,
J1.2,
J2.2,
J2.3,
J2.4,
J2.1,
JI2.5

Tect

113

OJIP

3. bunonspueIii
TPaH3UCTOP

10

OIIK-

1.1-31,
OIIK-
1.1-V1,
OIIK-

1.1-B1

JI1.1,
J1.2,
J2.2,
J12.3,
J12.4,
J2.7

Tect

113

OJIP

4. TloneBoit
TPaH3UCTOP

OIIK-

1.1-31,
OIIK-
1.1-V1,
OIIK-

1.1-B1

Jd1.1,
J1.2,
J2.2,
J12.3,
2.4

Tect

I13

Pa3nen 3. Yeunurenn

5. Yeunurenu
MePEMEHHOTO u
MMOCTOSHHOTO TOKA

OIIK-

1.1-31,
OIIK-
1.1-V1,
OIIK-

1.1-B1

Jd1.1,
J1.2,
J2.2

TECT

6. OnepanMoHHBII
YCUITUTEIb

11

OIIK-

1.1-31,
OIIK-
1.1-v1,
OIIK-

1.1-B1

J1.1,
J1.2,
J2.2,
J12.3,
J12.4,
J2.7

Tect

I13

OJIP

11

Paznen

4. ®u3nueckrue OCHOBBI HHTETPAIIbHON MUKD

03JIEKTPOHHOM

TCXHHUKHU

7. Jlornueckne
3JIEMEHTEI

10

OIIK-

1.2-31,
OIIK-
1.2-V1,
OIIK-

1.2-B1

J1.2,
J2.6

Tect

I13

OJIP

11




OIIK-
8 12'31, TGCT
X OIIK- | J11.2, 8
i():)el\;illfIHaL[I/IOHHHe 3] 6 1 2 10 1.2-v1.| 2.6 |13
OIIK-
1.2-B1
OIIK-
[Ipomexyrounas 1.2-31, J1.1, Bonpocsr
OIIK- Dk |40
aTTeCcTalus B| 3 1 1 JI1.2,
o 1.2-V1, .2 I13
OpMe IK3aMeHa OIIK- .
1.2-Bl
HUTOI'O|3 34| 8 |8]2]18 ) 2 [35 ] 1 |108 Dk |100

3.3. TemaTnyecKkui MJIAH JeKIHOHHBLIX 3aHATHM

Howmep pazaena

TeMBI IEKITMOHHBIX 3aHITHH

TpynoemkocTs, 4ac.

JUCITUTUTUHBI
1 DIEeKTPOIPOBOTHOCTH MAaTEPHAIIOB 4
2 [TomyrpoBOHUKOBBIE TUOIBI 4
3 bunonsipHsiil TpaH3UCTOP 4
4 [ToneBoit Tpan3ucrop 4
5 VYeunmurensHeIi kKackan ¢ OO, YewmwmnrensHblil kackag ¢ OK 4
6 OnepannoHHBIN YCUIIUTEIh 4
v OcHoBbl anredpbl JIorWkH. Jlormueckrue »JIEMEHThl Ha JUONaX U 4

tpaaszuctopax. RS, RST, T, JI, JK - Tpurepst
8 Hemmdpatopsel, mynbturuiekcopbl. AL, LIATT 6
Bcero 34

3.4. TemaTuyeckuii IJIaH NPAKTUYECKHUX 3AHATHI

Howmep pazaena
JUCIUILTAHBI

Tembl MpakTUUECKUX 3aHITUI

TPYHOCMKOCTB, qac.

1

CoOcTBeHHAsA U IMpuMECHasd IMMPOBOIUMOCTD

Pacuer CXCM, HMCHOIIINX B CXCMC JHUObI

Pacuer CXCM, HMCHOIIINX B CXCMC CTa6I/IHI/ITpOHH

Pacuer 6I/IHOJ'I$IpHOFO TPAH3UCTOPpa

Pacuer monesoro TPAH3UCTOPpa

Pacuer cxem Ha ONCPpAllMOHHOM YCUIIUTCIIC

Munumuzanus GyHKIHHA

O[N]

JemmdpaTopsl

Bcero

ol I I N N Nl




3.5. TemaTu4ecKui IJIaH JJa0OPaTOPHbIX padoT

Howmep pasznena Tpynoemkoctb
PP Tembl 1abopaTOpHBIX PabOT Py ’
JUCIUTUTUHBI Jac.
1 Hccnenoanne BAX nuonos 2
2 HccnenoBanne BAX OumnosisipHOro Tpansucropa 2
3 HccnenoBanuii OnepanoHHOIO YCHIUTENS 2
4 Munumuzanys JIOTHYECKUX (QYHKIMM M €€ peanus3alus Ha OCHOBE )
MHTETPAIbHBIX MUKPOCXEM
Bcero 8
3.6. CamocTosiTesIbHAsA pa0d0Ta CTYACHTA
Howmep pasznena Tpynoemkoctb
PP Bunx CPC Conepxxanne CPC Py ’
JUCITUTUTUHBI qac.
1 Brimonnenue Pemenne 3amau mo teme "CoOcTBeHHass u 1
JIOMAIITHETO 3aJjaHusl |IPUMECHAs IPOBOAUMOCTD"
Pemenne 3amaa mo Teme '"Pacuer cxewm,
Beimonnenne "o
2 TOMAIITHETo 3a1aHust UMEIOIMNX B cxeme crtaOminuTpoHbl", "Pacuer 2
CXeM, UMEIONINX B CXeMe TNOJIBI"
[Toaroroska otyera o |[loaroroska oT4eTa 0 BBITNOJHEHU T
3 BBITIOTHEHUH naboparopuoit padotsl "Mccnenmoanne BAX 1
71a00paTOPHON PabOTHI |TMOJ0B"
syuenne Tpanszuctoper ¢ p-n- mnepexomom. MJIIIT
TPaH3UCTOPHI
4 TEOPETHYECKOTO 1
Marepuana
Beinonxenue Pemrenne 3amau no Teme "bunosspHbIi
5 1
JOMAIITHETO 3aJaHus |TPAH3UCTOP"
[ToarotoBka otuera o |[logroroBka  oTdyera O  BBINOJHEHUU
6 BBITNIOJIHCHU T naboparopnoit pabotsl "Uccnenoanue BAX 1
J1a00paTOPHON pabOTHI |OUITOISIPHOTO TpaH3ucTOpa'
Vsyuenie YHunoJspHsle (MoJeBble) TPAH3UCTOPHI
7 TEOPETHIYECKOTO 1
Marepuana
Brinosnnenue Pemienne 3amau  mo Teme  "[loneBwie
8 1
JOMAIITHETO 3aJaHusl |TpaH3UCTOPHI"
Pe3onancHbie yeunurenu
H3yuenue
9 TEOPETHYECKOTO 1
Marepuana
HHuterpanbHble KOMIapaTophbl
N3yuenue P paTop
10 TEOPETUYECKOTO 1
Marepuana
11 Brimonnenue Pemienne 3amau mo teme "Pacuer cxem Ha 1

JAOMAalIHEro 3adaHuA

ONEPALIMIOHHOM yCUITUTEIH"




[ToaroroBka otuera o |[loaroroska oTyeTa 0 BBITIOJTHEHU U
12 BBITIOJTHEHUH naboparopuoit  paboret  "HccnemoBanue 1
71a00PaTOPHON pabOTHI |ONEPALMOHHOTO YCHIIUTENS"
Taitmepsl
N3yuenue P
13 TEOPETUIECKOTO 1
Marepuana
14 Beinonnenue Pemenne 3amau mo Teme "MwuHUMH3ALIHSL 1
JoMannHero 3ajanus  |[pyHkoun"
[TogroToBka  oT4yeTa O  BBINOJIHEHUU
Iloaroroska oTyera o . "
nabopaTopHoi  pabOTHI Munumu3zanus
15 BBITIOJTHCHU - 1
. Joruvecknx (GyHKIMA M ee peaim3anus Ha
1a00paTOPHOI pabOTHI "
OCHOBE MHTETrPAITbHBIX MUKDOCXEM
ITocnenoBarennbHOE W KOMOHHAIIMOHHBIE
N3yuenune CXEMBI
16 TEOPETUICCKOTO 1
Marepuana
Brinmosnnenue Pemenne 3agau mo reme "Jlemmudparopsr"
17 1
JTOMAIITHETO 3a1aHUS
Bcero 18




4. O0pa3oBare/ibHbIE TEXHOJIOTHU

[Ipu peanu3anum AUCUUIUIMHBL «DJEKTPOHUKA» HAIpaBJICHUS MOATOTOBKU OakaiaBpoOB
01.03.04 "IIpuxnaaHas MaTeMaTUKA" TPUMEHSAIOTCS JIEKTPOHHOE OOYUYEHHE U TUCTaHLIMOHHBIE

00pa3zoBaTeIbHbIE TEXHOJIOTUH.

B 00pa3oBatenbHOM Ipoliecce UCTIONb3YIOTCA:

- nucranionnbie Kypebl (1K), pasmeriennbie Ha miomaake LMS Moodle, URL:
https://Ims.kgeu.ru/course/view.ph p?id=2507;

- DJIEKTPOHHBIE 0Opa3oBarenbHble pecypebl (DOP), pa3merneHHbIe B JIMUHBIX KaOMHETAX
cryaenToB DnektporHoro yausepcutera KI'DY, URL: https://e.kgeu.ru/TeacherResource

5. OuenuBaHue pe3yabTAaTOB 00y4YeHHS

OueHuBaHue pe3yabTaTOB OO0y4YeHUs MO AUCIHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIEro KOHTPOJISI YCIIEBAaeMOCTH, MPOBOAUMOro 1o OamibHo-peiTuH-roBoi cucteme (bPC),

)51 HpOMG)KYTO‘IHOﬁ aTTCCTalluu.

O000111IEHHBIE

KpUTEpUHU

N IIKaJia

OIICHUBAHUS

YPOBHSI

c(hOopMUPOBAHHOCTHU

KOMIICTCHII NN (I/IH}II/IKaTOPa JOCTUXCHUA KOMHGTGHHI/II/I) 10 uTOraM OCBOCHMUA JUCHUIIIINHBI.

[Tnanu- O06001eHHbIE KPUTEPHUH U IITKAJIa OTICHUBAHUS PE3yJIHTAaTOB OOyUeHUS
pyEMEBIC HEyIOBJIIET- yIOBIIET-
pe3yIib- XOpOIIO OTJINYHO
BOPHUTEIHHO BOPUTEIHHO
TaThI
0Gyuenns HE 3aYTeHO 3a4TEHO
VYpoBenb 3HaHuil  B|YpoBeHb 3HaHM B
N MuHuMalbHO
YpOBEHb 3HAHUN HUKE N o0BeMe, o0Beme,
JOIYCTUMBI  YpPOBEHb
[TonHoTa |MUHHMAIBLHBIX . COOTBETCTBYIOIIEM COOTBETCTBYIOILIEM
. . 3HaHWM, HMEET MECTO
3HaHWUN |TpeOoBaHU, UMEIOT IporpaMmme, MMeeT|nporpaMme
MHOTO HErpyObIX
MECTO IpyOble OLTMOKH - MECTO HECKOJILKO|IIOITOTOBKH, oe3
HErpyObIX OIIMO0K OIIUO0K
[TpoeMOHCTPUPOBAHBI
[TpoaeMOHCTPUPOBAHBI POz pHp
[IponemoHCTpUPOBAHBI BCE OCHOBHBIE yMEHUS,
[Tpu pelieHuu BCE OCHOBHBIE yMEHUS,
OCHOBHBIE YMEHHUS, peIlIeHbl BCE OCHOBHbBIC
CTaHIAPTHBIX 3373y He pelleHbl BCE OCHOBHbBIC
peIIeHbI TUTIOBBIE 3ajaud C OTJENbHBIMU
Hanuuue |mpoaeMoHCTpHpOBaHbBI 3aJaud C HErpyObIMU
. 3ala4yd  C HErpyObIMU HECYIIECTBEHHBIMU
YMEHUH |OCHOBHBIE YMEHHS, OIINOKaMU, BHITIOJTHEHBI
OIIMOKaMU, BBITIOJTHEHBI HEJ0YEeTaMH,
UMEIT MeCTO TIpyOble BCE 33JaHUS B TOJHOM
BCE 3aJlaHMs, HO HE B BBITIOJTHEHBI BCE
OLIMOKH o0bemMe, HO HEKOTOphIE
HOJTHOM 00beMe 3aJaHUsl B TOJHOM
C HeloueTaMu
o0Bbeme
IIponeMoHCTpHUpPOBaHBI
Hamuuue |IIpu pemenuu|MMeercs pos pHp IIpoaeMoHCTpUpPOBaHBI
. 0a30BbIE HABBIKM MpHU
HABBIKOB [CTaHIApTHBIX 3a/lad HE|MUHUMAIbHBI  Habop HABBIKM TPU PEIICHUU
pEIIeHUN CTaHIAPTHBIX
(BnazieHuUE [MPOAEMOHCTPUPOBAHBI |HABBIKOB ISl PEIICHUS HECTaH/IAPTHBIX 3a/1a4

3a7a4 ¢




6a30BbIe HaBBIKW, [CTAHJAPTHBIX 3alad C
HEKOTOPBIMU oe3 OIINOOK u
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IMPUHIUIIBI

paboThI
HOJTYIIPOBOIHUK
MIPUHLIUATIBI paboThI yip
[OJTYIIPOBOIHHUKOBBIX | s S0 MR el
yip U 1pubopoB Ha p
3JIEMEHTOB u paboThl
npuGopoB  Ha  HX| OCHOBE: 1 o mynpoBoannk
pHoop NPUHITUT Yip
OCHOBE; TIPUHIAT OBBIX AJIEMEHTOB
TIOCTPOCHHS
MMOCTPOCHUS u npubopoB Ha
(GyHKIIMOHATBH
(GyHKIIMOHATBHBIX 179 OCHOBE;
. |BIX y3II0B HPUHITUTIBL
y3JI0B aHaJIOrOBOM J OPUHIUT
aHaAJIOrOBOM paboThl IIPUHLATIBI
AIIEKTPOHUKH: MOCTPOCHHS
AIIEKTPOHUKH: MOJTYIIPOBOTHUK |paOOTHI
BBITIPSIMUTEITH, (GYHKIIMOHATBH
BBITIPSIMHUTEIIH, OBBIX DJIEMEHTOB|TIOIYIPOBOTHUK
CTaOUIN3aTOPHI, BIX y3JI0B
CTaOMIIN3aTOPHI , s U TpUOOPOB HA|OBBIX DIIEMEHTOB
YCUIJIMTEIH, aHaJIOTOBOM
YCUJIMTEIH, UX OCHOBE
TeHePaTOPHI, ANIEKTPOHUKU:
TeHePaTOPHI,
KOMTapaTopEbI; BBITIPSIMHUTEIIH,
KOMIIapaTophl,
NPUHIMIBL  pabOTHI CTaOWIN3aTOPHI ,
TPUHITATIBL
M3MEPHUTEITHHBIX YCUJTMTEIH,
paboThI
AIIEKTPUYECKIX " TeHePaTOPHI,
M3MEPHUTEIBHBI X
MEXaHHUYECKUX KOMIIapaTopsl,
. AIIEKTPHYECKHIX
npeoOpaszoBareneit
1 MEXaHWYECKHUX
npeoOpaszoBare
e
YmMmeth
paccunTHIBaTh
cxXemy,
paccuuThIBaTh CXEMY,
COJIepKaIIyIO
COoJIepKAaIILYIO paccunTHIBATh
HOJIYIIPOBOIHUK paccUUTHIBATh
IIOJIyITPOBOAHUKOBBIE cxemy, paccUuThIBaTh
OBbIE IPHOOPHI, cxXemy,
npubOpsl, TaKHE Kak coJIepKallyto cXemy,
TaKue Kak Mo/, COJIepKAaILYIO
p112 (1 8 TPaH3UCTOD, HOJIyIIPOBO/IHUK COJIepKAaIIyIO
TPaH3UCTOP, HOJIyIIPOBOIHUK
TUPUCTOP OBblE IPHOOPHI, HIOJTyIIPOBOIHUK
TUPUCTOP OBbIE TNPHOOPHI,
paccumMTarh Takue Kak 1o/, OBBIE TPHOOPHI,
paccumrTaTth TaKue Kak 1O,
YCUIUTENH TPaH3UCTOP, TaKue Kak 0.
YCUIMTEIH TPaH3UCTOP
MIOCTOSTHHOTO TUPUCTOP
HOCTOSIHHOTO U
MIEPEMEHHOT0 TOKa
HEPEMEHHOTO
TOKa

Bnaners




0COOEHHOCTAMU

IPUMCHCHHUS
TOTO WJIM WHOTO|0COOCHHOCTSIMU
0COOEHHOCTSIMHU
MOJIYTIPOBOJIHUK [IPUMEHEHUS
MPUMEHECHHSI TOTO WIIH
HHOTO OBOTO MpHOOPA;|TOro WM HHOTO
BO3MOYKHOCTBIO [[TOTYIIPOBOIHHUK
MTOJTYTIPOBOTHUKOBOT 0COOCHHOCTSAMU
BITMSTHUS 0BOTO TpHubOpa;
0 npubopa; MIPUMCHCHHUS
JJIEMEHTOB BO3MOYXHOCTBIO
BO3MOYHOCTBIO TOTO WJIU WHOTO
CXEMBbI Ha|BJIMSTHUS ocuusuiorpado
BIIUSHUS ~ DJIEMEHTOB MIOJTYTIPOBOJIHU K
paboTy TOTO WIIH[3JIEMEHTOB M,
CXeMBI Ha paboOTy TOTO oBOro Impudopa;
WHOTO CXEMBI Ha BOJIBTMETPOM,
WJTM MHOTO YCHUJTUTEIIS, ocuuiutorpagdo
YCUITHTEIS, paboTy TOrO MM 4aCTOTOMEPOM
BbIOOp pexuma OV M,
BBIOOp pEeXKHUMA|[HHOTO
UIE pabOTBI TOTO WM BOJIBTMETPOM,
N OV myst paGoThI|yCUITUTENS;
WHOTO  YCTPOWCTBA; 4acCTOTOMEPOM
TOTO WJIM WHOTO|ociuiuiorpado
ocruiorpadom, N
YCTPOHCTBA, M,
BOJIBTMETPOM,
ociuiuiorpado  |BOJIBTMETPOM,
9aCTOTOMEPOM
M, 4acTOTOMEPOM
BOJIBTMETPOM,
4acTOTOMEPOM
3HaTh
MIPUHIIATIBI
NOCTPOCHHUS U
paboThl
TIPUHITUTIBI
GyHKITMOHATBH
MOCTPOCHUS B PabOTHI LI o | P HHIIHITEL
(GYHKIIMOHATBHBIX L3 NOCTPOCHHUS U
. [undpooit
y3JI0B nudpoBoi paboThl
AJIEKTPOHUKH:
AIIEKTPOHUKH: (bYHKIIMOHATBH
KOMOWHAIIMOHH
KOMOHMHAITMOHHBIX BIX Y3JI0B|IPUHITUTIBI TPUHITUTIBL
BIX JIOTUYECKUX .
JIOTUYECKUX CXeM, | UPpPOBOH MOCTPOCHHUST  HU|TIOCTPOCHHUS U
CYETYHKOB, quTI’MKOB AJIEKTPOHUKHU:  [paboThI paboThI
PETUCTpOB, erUCT OB’ KOMOWHAIMOHH |(QDYHKIMOHAIBH |()DYHKIMOHAIBH
OIIK- [3amomuHarommx p POB, BIX JIOTHYECKHX |bIX Y3JI0B|bIX y3JI0B
. 3aIIOMUHAIOLTUX . .
1.2 |ycrpoiicTs, . CXEM, nudposoit uudpoBoi
. YCTPOMCTB, .
npeoOpa3oBarenen Hbeobnazosare |CIETIHKOB, DIIEKTPOHUKHU:  |IIIEKTPOHUKHU
KOJOB ¥ CHUTHAJIOB, ngﬁ 2(0;[013 4 |PerucTpoB, KOMOMHAIIMOHH |KOMOWHAIIMOHH
WHJ/IUKATOPOB; CHIHATOR 3aIIOMHHAIONINX [BIX JIOTHYECKHX[BIX JIOTHYECKHX
NPUHIUIBL  pabOThI ’ YCTPOMCTB, CXEeM, CYCTYHKOB|CXEM
WH/IMKAaTOPOB;
0a30BbIX  ITU(DPOBBIX npeobpazoBare
TIPUHITUTIBI .
JIOTUYECKUX Je KOJOB U
paboThl 6a30BBIX
AJIEMEHTOB u CUTHAJIOB,
1 (GpOBBIX
npubopoB  Ha  UX WHAUKATOPOB
JIOTUYECKHUX
OCHOBE
JJIEMEHTOB u

npubOpoB Ha UX
OCHOBE

YMmeTn




IIPOCKTUPOBATH
JOTHYCCKOC

- IIPOEKTHPOBATH

YCTPOMICTBO;

JOTMYECKOE HOJIKIIOYUTh
CIIPOEKTHPOBATH N

YCTPOMICTBO; IPOEKTUPOBATh |U3MEPUTEIIbHBIE |T10JKIIOUUTh
3alIOMMHAIOLIEE

" CIIPOEKTHPOBAT |JIOTMYECKOE npubopsI K|M3MepHUTEIbHbIE

CTPOMCTBO; . .
yerp ’ b YCTPOHCTBO KOHKPETHOU pubOopsI
MOJKIIIOYUTh

3aII0MHMHAIOLIEE cxeme
U3MEPUTEIbHBIE .

YCTPONCTBO
puOOpHI K
KOHKDETHOU CXEMe
Bnaners

HNPUHINIIAMA

IIOCTPOEHHUS
IIPHHITHITAMH (yHKIMOHAIBH
(YHKIMOHATIBHBIX L dpoBOii HNPUHINAIIAMA
y3JI0B 1H(POBOI|yekrponmky:  |TOCTPOCHHS
IIEKTPOHUKU: koMOuHaImonH |QYHKIHMOHAIBH
KOMOMHAIIMOHHBIX BIX JIOTHYecKmx|PIX y3JI0B
JIOTUYECKUX CXEM, |cxem, uQppoBoH NPUHIUIIAMA
CUETYUKOB, CUETUHKOB, WIEKTPOHUKHU:  |OCTPOCHHUS NPUHIUIIAMA
PETHUCTPOB, PETHCTpOB, KOMOMHAIMOHH |(pYHKIUOHAIBH |IOCTPOEHUS
3aIIOMHMHAIOLINX 3aMOMHUHAONIMX |PIX  JIOTHYECKUX |bIX y3710B|(pyHKIIMOHAIIbH
YCTPOWCTB, YCTPOMHCTB, CXeM, uudpoBoit BIX y3JI0B
npeoOpa3oBarenen npeobpazoBare |CUCTUHKOB, ANIEKTPOHUKHU:  |HUPPOBOH
KOJIOB M CHTHAJIOB,|neji konos u|PETHCTPOB, KOMOMHAIIMOHH |3JIEKTPOHUKHU
UHUKaTOPOB; CHTHAJIOB, 3alIOMUHAIOMIMX [BIX JIOTHYECKHUX |MHIUKATOPOB
NPUHIAIAME  BBIOOPA| yypkatopos;  |YCTPOWCTB, cXeM
JIOTUYECKUX npuHiunamu  |1peodpasosare
3JIEMEHTOB US| EiGopa Jel  KOIOB U
CO3JIaHHUs JTOrHYECKHX CHTHAJIOB,
KOHKPETHOTO 5JeMEHTOB  jiisi| AHAMKAaTOPOB
JIOTHYECKOTO co3aHus
yCTpOUCTBA KOHKPETHOTO

JOTUYECKOrO

v
NOTNATIONTDO

OueHouyHble Matrepuanbl ISl MNPOBEACHUS TEKYUIEro KOHTPOJA YCHEBAEMOCTH U

IPOMEXKYTOUHOW aTTeCTally MpuBeeHbI B [IpunoxkeHnu k padoyeit mporpamMme JUCIHILTHHBL.
[TonHBIN KOMIUIEKT 3aJlaHUii M MaTepuajoB, HEOOXOIUMBIX IS OIICHUBAHUS PE3yJIbTaTOB
oOydeHHsl 10 TUCIMILIMHE, XPAaHUTCS Ha Kadeape-pa3padoTyuke B OyMaKHOM M AJIEKTPOHHOM

BHUJIC.
6. YueOHO-MeTOAMYECKOE U HHPOPMAIITMOHHOE o0ecTiedeHHe TUCHMIIIMHBI
6.1. YueOHO-MeTOANYECKOE 00€ecTIeueHHne
OcHoBHas JIUTEPATYPA
Kon-Bo
Bun n3snanus
Mecro Anpec AK3EMILISA-
No Haume- (y4eOHUK, TI'on
ABTOD(BI) W3/1aHus, JJIEKTPOHHOIO | poB B OUO-
/1 HOBaHUE yueOHoe A30aHU
Hoco6ue, 1p.) W3aTEIHLCTBO pecypca JINOTEKE
i KI'DY




DNEeKTPOHUK

I'vees B. T au https://www.b
1 [ "¢ | MuKpompore y4eOHUK M.: Knopyc 2016 | ook.ru/book/9
I'yces 0. M.
ccopHasi 19270/
TEXHHUKA
[MackiakoB | [TomympoBon e6ioe https://e.lanbo
2 |B.B., UupkuH| HUKOBBIC rcl)co Or1c CIIo.: Jlanb 2009 | ok.com/book/
JLK. puOOPHI 300
JlonosHUTENbHASA IUTEPATYPA
Koi-Bo
Bun wsnanus Mecto Anpec SK3EMILIA-
Ne Hanwme- (y4eOHuK, I'on P
ABTOD(BI) W3JIaHus, AIEKTPOHHOIO | poB B OMO-
n/m HOBaHHE yuebHoe W3/IaHNS
U3/1aTeIhCTBO pecypca JTHOTEKE
nocobue, ap.) KDY
dusznyeckue
OCHOBBI
Momamon Ao o om|  mabo
1 |A., Kymaruna| P p- Kazanp: KIDV| 2011 10
T am MPAKTHKYM
T MUKPOIIPOIE
ccopHas
TEXHHUKA
nabopaTOpHBIT
OCHOBBI MPAKTUKYM TI0
nudpoBoi | AMCIUTUTMHAM
3JIEKTPOHMKH | "MaremaTuyeck
. UccaenoBan W€ OCHOBBI
Y€ U CHHTE3 1 poBoit
2 AxuetBance nuQpoBHIX TEXHUKH", Kazanp: KI'DY| 2013 8
Ba JI. B. . "
ycrpoiicts B | "Undopmanrion
MIPOrPaMMHO Has
i cpene 3JIEKTpOHMKA",
Multisim |"DnekTpoHuka u
10/1 MHUKPOIIPOIIECC
OopHas TexHukKa'"
Kynaruna JI HI;B:;(;IT{H;
., Xacanos| P ) p https:/lib.kge
3 |P. JL, npaktukym  (Kazaue: KIDY| 2017 | u.ru/irbis64r_1
ABBaKymMOB XapAKTEPUCT S/scan/158>11.
M. B UK
- YCHJINTENEH
byp6aesa H. Coopru
B 3a1ay 1o I M.:
4 |77 MIOJIYTIPOBOJ Y1 OU3SMATIIN | 2006 25
JlHenpoBcKa . nocobue
ST, C. HUKOBOU T

QJICKTPOHUKE




VYuebno-
METOHYECKO
e mocobue K
MIPAKTUIECKH
M 3aHITHSAM
o
Tapacos JUCLUIIIINHA
B.®., M
ABBakymoB | "MHpopmarr
M.B., HOHHO-
XYCHYTIHHO |HW3MEPHUTEIbH
Ba A.T. as TeXHUKa U
JJIEKTPOHUKA
"u
"Pusnyeckn
€ OCHOBEI
IMEKTPOHUKHU

meTo1. ykazanusi|Kazanp: KI'DY

2008

70

6.2. UndopmanuonHoe odecredyeHue

6.2.1. DIeKTPOHHBIE U HTHTEPHET-PECYPCHI

1?/?1 HauvMeHoBaHMeE 3JIEKTPOHHBIX K HHTEPHET-PECYPCOB Cchuika
1 | ponMbiiienas s1ekThommKa https://Ims.kgeu.ru/course/view.ph
P P p2id=2507
6.2.2. [IpodeccuonanbHbie 0a3bl JTAHHBIX
Ne
wn HaunmenoBanue nmpodeccnoHanbHbIX 0a3 TaHHBIX Anpec Pexxum moctyma
Hayunas ANIEKTPOHHAS OonbamoTeka ali Tl
1 eL IBRARY.RU http://elibrary.ru http://elibrary.ru
2 |®usuka ¥ TeXHUKA HOJIYIPOBOTHUKOB journals.ioffe.ru journals.ioffe.ru
[Mopran denepanbHbIX rOCYIapCTBEHHBIX
3 |oGpasoBareibHBIX CTaHIapTOB seiciero|http://fgosvo.ru http://fgosvo.ru
o0OpaszoBaHus
4 |Poccwuiickas HalMOHaIbHAs OMOIMOTEKA http://nlr.ru/ http://nlr.ru/
5 |Muposas nudposas 6ubIHoTEeKa B http://wdl.org B http://wdl.org
6 |HamuonansHas saekrponHas oudmonoreka (HOB) |https://rusneb.ru/ https://rusneb.ru/
7 |TexHuueckas OuOIUOTEKA http://techlibrary.ru :lltjtp://techllbrary.
8 |’Kypnan rexnmueckoi pu3HKH journals.ioffe.ru journals.ioffe.ru




6.2.3. UadhopMammoOHHO-CIIPABOYHBIE CUCTEMBI

Ne [ HammenoBanue MHPOPMALMOHHO-CITPABOYHBIX
Anpec Pexum noctyna
/o CUCTEM
http://www.con
1 |«KoHCYIBTaHT IITIOCH http://Awww.consultant.ru/ p-/fwww.consu

Itant.ru/

6.2.4. JIuneH3noOHHOE W CBOOOJIHO DPACIPOCTPAHAEMOE IIPOrPAMMHOE 00eCHeUYeHue

JUCIUILINHBI
PexBU3UTHI
Ne HanmenoBanue nporpaMMHOro
Onucanue MOITBEPKTAFOIINX
/11 obecrieueHus
JIOKYMEHTOB
3A0 "CodrJlaitaTpeiin"
. [Tonw3oBarenbckas  omepanuonHas|Ne2011.25486 oT
1 |Windows 7 Ilpodeccuonanshas (Pro) cHCTeMa 28 11.2011 Herckl.
paBo. beccpouHno
LabVIEW Professional Development Cpena rpagueckoro|3A0 "Co¢r/TaiinTpeiin
2 . nporpaMMupoBaHus U pa3paboTku[Ne2013.39442  Hewucki.
System for Windows 9
MPUIIOKEHUN npaBo. beccpouno
[Taker mporpamMmmMHOro 0OeCICYCHHS " . .-
NI Academic Site License — Multisim|mna rpauIecKoro 3A0 CogrlaitnTpeitn
3 . .. No2013.39442  Hewucki.
Teaching Only (Smaii) IPOTPaMMHUPOBAHHUS u
npaBo. beccpouno
IPOEKTUPOBAHUS
[Taker mporpammHOro oOecreueHus " . o
NI Academic Site License — LabVIEW|nna rpauIecKoro 3AO “CodaiiiTpeii
4 : - Ne2013.39442  Hewcki.
Teaching and Research (Smaii) POrpaMMHPOBAHHSI u
npaBo. beccpouno
IPOEKTUPOBAHHUS
[Taker mpOrpaMMHBIX MPOAYKTOB 3A0 "CogrllaitnTpeiin”
g |Office Standard 2007 Russian OLP| 7 HPOTPIMNENE  FPO7YETOBING 112010 ot 04.05.2010
NL AcademicEdition+ FICPKAIL a Hewuckir. paBo.
oducHbIE TPOTPAMMBI
beccpouno
Cucrema moucka wuHbopManuu B Crobopuan HIHHCTIIA
6 |bpaysep Chrome pMant Hewnckor. pagBo.
CETH UHTEPHET
beccpouno
IO s »sdbdexTuBHOrO OHMANH-|CBOOOHAS JIMLIEH3USI
7 |LMS Moodle B3aUMOJICHCTBUS TpenonaBarens wu|Hewcko. MpaBo.
CTYIEHTa beccpouHo
[Tonb3oBarensckas  omepalvOHHAS 000 "Codrnaiin Tpein”
8 |Windows 10 oo P Ne  Tr096148 ot
29.09.2020, HEHCKIL.




7. MatepuajibHO-TeXHUYECKOe odecneyeHre JUCHUIIUHbI

Haumenopanue CIiCoaJIbHBIX

Ne Bun yuebnoM N 9 OcHalIeHHOCTh CHEIUATBHBIX TOMEIICHUHN 1
/i paboThI TIOMEIICHUH ?g%MemeHHH AT nomenienuit s CPC
JIOCKa  ayauTopHasd, CTEHJIbI: "U3yuenue
XapaKTepUCTUK W  IapaMeTpoB  IOJIEBOIO
TPaH3KUCTOPa C YIPABISIONIMM P-N mepexoaoMm”,
"N3ydyeHue  XapakTEepUCTUK U MOJYJeH
MOJTYTIPOBOJTHUKOBBIX IHOJ0B", "MJIIT
TpaH3ucTop", "HUccnenoBanue
VueGHas ayHTOpHS st TEPMOJIEKTpoHHOW  smuccun",  "W3yueHue
Y P CTaTMYECKUX XapaKTePUCTUK U IapaMeTpoB
MIPOBEJIEHUS TPYIIOBBIX U woom
1 ounonspHoro Tpansucropa', "HccnemoBanue
DK3ameH VHIUBUIyaJIbHBIX MOIT BOX"
KoHCYbTALIH apaMeTpoB CTPYKTYp METOJ0M ,
DOMESKYTOMHOG aTTe’CTaIII/II/I "UccnenoBanue tupuctopoB”, "CxemoTexHuka'
p T (3BeHbst  oOpatHOM  cBsizu;  OmnepaloHHBIE
YCUIIUTENN; Monyns U3MEPEHUN;
OyHKIMOHANBHBIA TreHepaTtop; CXeMOTeXHHKa
anementoB TTJI; @unerpe; Kommapatop;
Crabunuzatopsl HampspKeHUs; TpaH3UCTOPHBIN
ycunutenb, MynbTUBUOpAaTOpHl M TaliMephl),
KOMIIBIOTEP B KOMILJIEKTE C MOHUTOPOM
JIOCKa ayIWTOpHas, aKyCTH4ecKas CHCTeMa,
MPOEKTOpP, YCWIMTENIb-MHUKIIED [UISI CHCTEM
YyebOuas ayIUTOPUS TUTS %
- |rpomKo# CBSI3H, JKpaH, MUKPO(QOH,
MIPOBEACHUS 3aHATUN
MHUHHKOMIBIOTEP, MOHUTOP
JlexunoHHBIE JIEKIIMOHHOTO TUIIA,
2 S I — L|ocka aynuropHas (2 mt.), akycTHueckas
VHIHBHIYATEHBIX CUCTEMA, ITPOEKTOP, YCUITUTENb-MUKILIEP IS
KOHCYHBTaHI/Iﬁ CUCTEM FpOMKOﬁ CBs3H, OKpaH, MI/IKPO(I)OH,
MUHHUKOMIIBIOTEP, MOHUTOP
YueOHnas aymuTopus s
TIPOBC/ICHUS 3aHATHH xommnbioTep (16 1WT.), KOMMYTalMOHHBIN MIKad
JaGopatopisie CEMUHAPCKOTO THIIA, IS yCHIIUTENsA-MUKIIEPa ¢ YCTaHOBKOM Bemec,
3 SAHSTHS TPYIIIOBBIX 1 MHTEPAKTUBHAS JI0CKa, IPOEKTOP
WHJUBUTyaJIbHBIX
KOHCYJIbTALIMH, TEKYILErO
KOHTPOJISL.
YyeOHas ayuTopus s
MPOBEACHUS 3aHITUI
CEMHUHAPCKOI0 TUTIA, komnbroTep (16 1mIT.), KOMMYTAIIMOHHBIN KA
TpakTHueckHe IPYNIIOBBIX U JUIsl yCUIIMTEIIA-MUKIIepa ¢ yCTaHOBKOM Bemec,
4 3AHSITHS AHANBUYaJTbHBIX WHTCPAKTHUBHAA JOCKa, IIPOCKTOP

KOHCYHLT&HHﬁ, TCKYLICTO
KOHTPOJIA.




JIOCKa ayIuTOpHasi, cTeHbl: "U3yuenue
XapaKTEPUCTHUK U MapaMeTPOB MOJIEBOTO
TpaH3HUCTOPA C YIPABISIOUIUM P-N epexoiom",
"N3ydyeHne XxapakTepUCTUK U MOTYJIeN
MOJIYIPOBOIHUKOBBIX A1010B", "M/
Tpansuctop", "MccnenoBanue
TEPMOJIEKTpOHHOU amuccun", "M3ydenue
CTaTMUYECKUX XapaKTEPUCTUK U IapaMETPOB
ounossipaoro Tpansucropa", "MccnenoBanue
napamerpoB MOII ctpykTyp metoiom BOX",
"HUccnenoanue Tupuctopon”, "CxemorexHuka"
(3BeHbst 006paTHOI cBs3H; OniepaliMOHHbBIE
ycwinrenu; Moayiab U3MEpEeHHI;
@yHKIMOHAIBHBIN TeHepaTop; CXxeMOoTeXHUKa
anemenToB TTJI; ®uneTpsr; Komnaparop;
Crabunuzaropsl HanpspkeHus; TpaH3uCTOPHBIN
ycunuTenb; MynbTUBUOPATOPHI U TaliMephl),
KOMITBIOTEP B KOMILJIEKTE C MOHUTOPOM.

5 CamocrostensHas |KoMmbroTepHBI — KJacc €

MOHO0JI0K (30 1IT.), TPOEKTOP, IKpPaH
pabora BBIXOJIOM B HHTEPHET

8. OcoOeHHoCTH oOpraHu3amuv oO0pPa30BATEJbHON [EATEJLHOCTH JJIS JHI C
OrpaHMYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI © HHBAJIHI0B

JIlumia ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 310poBbs (OB3) m wWHBamuapl HMEIOT
BO3MOKHOCTb O€CIPEISITCTBEHHO MEPEMEIaThCs U3 OJJHOTO Y4eOHO-1a00paTOPHOTO



KOopIlyca B JAPYrou, MOJHSATHCS HAa BCE ATAXKKU Y4EOHO-1a0OPaTOPHBIX KOPIYCOB, 3aHUMATHCS B
y4eOHBIX M HWHBIX TMOMEHIEHUSX C YYETOM OCOOCHHOCTEH MCUXO(U3UYECKOTO Pa3BUTUS U
COCTOSIHUS 3/10POBBSI.

Hns  o0ydenuss suu ¢ OB3 M MHBaIMIOB, HMMEIOINIMX HApYUIEHUS OMOPHO-
JBUTATEJIbHOIO afmapara, OOeCHeueHbl YCJIOBHS O€CHpensTCTBEHHOIO JOCTyla BO BCE
yueOHble ToMeleHus. MHdopmanus o CHeNHAIbHBIX  YCJIOBHUSX, CO3JAaHHBIX  JJIs
obOyuaromuxcs ¢ OB3 u WHBaIMIOB, pa3MellleHa Ha caiiTe yHHBepcuTeTa Www//Kgeu.ru.
NmeeTcsi BO3MOXXHOCTh OKa3aHUS TEXHUYECKOW TIOMOIIM AacCUCTEHTOM, a TakXke YCIyT
CYpAOIEPEBOAYUKOB U TU(PIOCYPIONEPEBOTUNKOB.

Jlns aganTanuu K BocnpusTuio gutiamu ¢ OB3 u uHBanuaaMu ¢ HapyImIeHHBIM CIIYXOM
CIPaBOYHOTO, YYEOHOr0 MaTepuaia no JUCUUIUIMHE 00eCeYnBaIOTCS CIEAYIOIINE YCIOBUS:

- I JIy4lied OpUEeHTAlluu B ayJUTOPUHU, MPUMEHSIOTCS CHUTHAJbI OIMOBEIICHUS O
HayvaJjie ¥ KOHIE 3aHATHS (CJIOBO «3BOHOK» IMUIIETCS Ha JI0CKE);

- BHUMaHHE CJIa0OCIIbIIIANIEer0 00y4arolerocs: NpyUBJIEKaeTCs Me1aroroM >KecToM (Ha
IUIEUO KJIaeTCs pyKa, OCYLIECTBISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pa3roBapuBasi ¢ 00y4JarIIMMCs, MeIarorudeckuii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SICHO, KOPOTKUMHU TIPEVIOKEHUSIMHU, 00€CTIeUrBasi BO3SMOKHOCTh YTCHUS 110 Ty0aM.

Komnencanust ~ 3aTpyiHEHUH  peYEeBOTO M MHTEIUIEKTYaJIbHOTO  Pa3BUTHS
caboCIbIIIaNIMX 00yJarOIINXCS TPOBOIUTCS MTyTEM:

- UCIOJB30BaHUS CXEM, JHarpaMM, PHUCYHKOB, KOMIBIOTEPHBIX NPE3CHTAIMN C
TUNIEPCCHUIKAMU, KOMMEHTHUPYIOIUMHU OTJEIbHbIE KOMITOHCHTHI H300paKEeHHUS;

- peryJIIpHOTO MPUMEHEHHS yIpaKHEHUN Ha Tpaduyeckoe BbIJIEICHUE CYIIECTBEHHBIX
PU3HAKOB MPEAMETOB U SIBJICHUI;

- obecreueHrs BO3MOKHOCTHU /I 00Y4YaOIIEerocs MOMyYUTh aIpeCHYI0 KOHCYIIbTAIUIO
0 3JIEKTPOHHOMN MOYTE MO0 MEPE HEOOXOANUMOCTH.

Jnst apantanuu K Bocupuatuio aunamu ¢ OB3 1 uHBanuaamMu ¢ HapyleHUsIMU 3pEHUS
CIIPaBOYHOTO, y4eOHOTO, IPOCBETUTETHCKOTO MaTepuarna, IPEeTyCMOTPEHHOTO
o0pa3oBaTeIbHOM MPOrpaMMOl IO BHIOPAHHOMY HaIlpaBjie-HUIO MOATOTOBKH, 00ECIIeYUBAIOTCS
CJIEIYIOIINE YCIOBUS:

- BeaeTcs ajanTanus OQUIMAIBHOrO caiita B ceTh VIHTepHET ¢ y4eToM OCOOBIX
NOTpeOHOCTE WHBAJIMJIOB II0 3pEHHI0, OO0ECTIeUMBaeTCSd HAJIMYUE KPYMHOMPHU(TOBOM
CIIpaBOYHOM MHGOPMAIIUU O PACTTUCAHUM YUSOHBIX 3aHATHMH;

- IeIarOrMIeCKuii paboOTHUK, €ro cobeceTHUK (ITPH HEOOXOIUMOCTH ), TPUCYTCTBYIOIIHE
Ha 3aHSATUH, MPEJCTABISIOTCS 00YYArOIINMCS, TIPY 3TOM KaXKJIbIH pa3 Ha3bIBA€TCS TOT, K KOMY
nearoruaeckuii paboTHUK oOpariaercs;

- JIEUCTBHS, KECTHI, MEPEMEIIECHUs TEeNIarornyeckoro pabOTHHKAa KOPOTKO M SICHO
KOMMEHTUPYIOTCS;

- mevyaTHas WHGOpMAIMS TPENOoCTaBiseTcs KpynHbIM 1mpudTomM (0T 18 myHKTOB),
TOTAJIBHO 03BY4YHBAETCH,

- obecrieunBaeTCss HEOOXOUMBIN YPOBEHB OCBEIICHHOCTH TTOMEIIICHHUI;

- MPEIOCTABIIAECTCS BO3MOXKHOCTh HMCIOJIb30BATh KOMITBIOTEPHI BO BpEMsl 3aHATHU U
MPaBo 3amucu O0BICHEHNN HA TUKTOGOH (10 KEITAHUIO 00 yJarOIIIXCs).

dopma MpoBeICHMs TEKYIIIEH 1 MPOMEKYTOUHOM arTecTanuu s ooydaroruxcs ¢ OB3
U UHBAIMJOB ONpEAeNsIeTcsl MNeAarorndyecKuM paOOTHUKOM B COOTBETCTBHU C YYEOHBIM
mwianoM. [Ipu HeoO6xoaumocTu odyyatomemycs ¢ OB3, uHBaIuay ¢ y4eToM ux



HWHAWUBUAYAJIBHBIX HCI/IXO(i)I/ISI/I‘{CCKI/IX 0COOEHHOCTEM Ja€TCA BO3MOXHOCTB HpOﬁTH Inpo-
MCXKYTOYHYIO aTTECTAalUIO YCTHO, INCbMCHHO Ha 6YM8,I‘€, IMMCbMCHHO Ha KOMIIBIOTEPEC, B (i)OpMe
TCCTUPOBAHUA U T.II., h1%(e10) mpcaoCTaBJIACTCA AOIIOJIHHUTCIBHOC BPEM:A AJIA IIOATOTOBKH OTBCTA.

9. MeToanyeckue peKOMeHAAIUM ISl NpenoaaBaTesieil 0 OPraHu3anMu BOCIMTA-
TeJbHOI PadoThI ¢ 00Yy4AOINMHUCS

MeTtoauueckoe o0ecneueHrne mporecca BOCIUTaHUs 00YJarOIIUXCs BBICTYIAeT OJTHUM U3
ompenensonmx (HakTOpoB BBICOKOTO KadecTBa oOpasomanus. [IpemomaBaTens By3a, NEMOH-
CTpHpPYS BBICOKHI MPOhECCHOHANTN3M, SPYAUIHNIO, YeTKYIO TPaKIaHCKYIO MO3UITUIO, CAaMOJIHC-
[UTITMHY, TBOPYECKUN MOAXOM B PEIIeHHH MpodhecCHOHATBHBIX 3a/1ad, B X0JI¢ 00pa3oBaTeb-
HOTO TIpoIlecca CrocoOCTBYET (hOPMUPOBAHUIO TAPMOHUYHOM JIMYHOCTH.

[Ipu peanuzanuy JUCHUIIIMHBI MPENOAABATENIL MOXKET HMCIOJIL30BaTh CICAYIOLIUE ME-
TOJIbI BOCIIUTATEILHON PaOOTHI:

- METOJIbI (POPMHUPOBAHUS CO3HAHUS JTMYHOCTH (Oeceia, AUCIYT, BHYIICHUE, HHCTPYKTAXK,
KOHTPOJIb, OOBSICHEHHUE, TPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOSXKIESHUE U JIp.);

- METOJbl OpPTaHU3alMHU ACATEILHOCTH U (OPMHUPOBAHHUS OIBITA MOBEACHUS (3aaHuE,
0011IeCTBEHHOE MHEHUE, TleJlarornueckoe TpedoBaHue, MopyueHue, puydeHue, co3gaHue Boc-
MUATHIBAIOIIUX CUTYaIlui, TPEHUHT, YIIPAXXHEHUE, U JIP.);

- METO/Ibl MOTHBAIIUU JICSITEILHOCTH U MOBEACHUS (000peHHE, MOOLIPEHNE COLIMATBHOM
AKTUBHOCTH, MOPHUIIAHUE, CO3/IAHUE CUTYyallUi yCIleXa, CO3[IaHUuE CUTyaluil ISl SMOIMOHAIb-
HO-HPaBCTBEHHBIX NMEPEKUBAHUN, CODEBHOBAHUE U JP.)

[Ipy peanuzanuu AUCIUIUIMHBI MpPENoJaBaTeldb JOMKEH YUYUTHIBATh CIECAYIOIINE
HaIpaBJICHUS] BOCIIUTATEIILHOU JIESITEIbHOCTH:

I'pasicoanckoe u nampuomuueckoe 6ocnumarue:

- hopMupoBaHUE y 0OYUAFOIIUXCS IIEIOCTHOTO MHUPOBO33PEHUS, POCCUMCKON MICHTUIHOCTH,
YBOXCHUS K CBOCH ceMbe, OOIIECTBY, TOCYNapCTBY, MPUHSATHIM B CEMbE M OOIIECCTBE ITYXOB-
HO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATIBHOMY, KYJIBTYPHOMY M UCTOPU-
YeCKOMY HacJIenio, (GOPMHUPOBAHNE CTPEMIICHHS K €r0 COXPAaHEHUIO 1 Pa3BUTHIO;

- hopMupoBaHrEe Y OOYYArOIIUXCSl aKTUBHOM TPaKIaHCKOW TO3MIIMHM, OCHOBAaHHOM Ha Tpa-
JTUIIMOHHBIX KYJILTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX IICHHOCTSIX POCCHICKOrO OOILECTBa, IS
MOBBIIICHUS CITIOCOOHOCTH OTBETCTBEHHO PEATM30BBIBATH CBOM KOHCTUTYIIMOHHBIC TIpaBa U 00s-
3aHHOCTH,

- pa3BUTHE NPABOBOM M TMOJIUTHYECKOW KYJIbTYpbl OOYYarOLIWXCS, PACIIMPEHHE KOH-
CTPYKTHMBHOT'O y4acTHsl B MPUHATUU PEUICHUMN, 3aTparuBarolMX UX MpaBa U UHTEPECH], B TOM
Yyucjae B Pa3IMUHbIX (PopMax caMmoopraHu3alldiyd, CaMOYyMNpaBJICHHUs, OOIECTBEHHO-3HAYUMOM
JeSITEILHOCTH;

- hopMUpOBaHKE MOTHBOB, HPABCTBEHHBIX M CMBICIIOBBIX YCTAHOBOK JIMYHOCTH, TTO3BO-
JSIOMIUX TPOTUBOCTOSTH IKCTPEMU3MY, KCEHO(MOOUH, MUCKPUMHUHAIIMK 10 COIMAIbHBIM, pe-
JUTHO3HBIM, PACOBBIM, HAITMOHAJLHBIM ITPHU3HAKaM, MEKITHUUECKON B MEXKOH(]ECCHOHATLHOM
HETEPIUMOCTH, IPYTUM HETaTUBHBIM COLIUAJIBHBIM SIBJICHUSIM.

Jlyxoeno-HpagcmeenHoe gocnumanue:

- BOCIIUTAaHUE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIIMBOCTH, YBAKECHUS K
POAUTENSIM, YUUTEIISIM, JIFO/ISIM CTApIIEro MOKOJEHUS;

- hopMHUpOBaHUE MPUHITUTIOB KOJUICKTUBU3MA U COJUIAPHOCTH, IyXa MUJIOCEPIUS U CO-
CTpaJaHusl, IPUBBIYKH 3a00TUTHCS O JIOJISAX, HAXOISIIMXCS B TPYIHON KU3HEHHOMN CUTYaIUu;

- hopMHUpOBaHHE COMUIAPHOCTH U YYBCTBA COIMAJILHOW OTBETCTBEHHOCTH MO OTHOIIIE-



HUIO K JIIOJIM C OTPaHWYCHHBIMU BO3MOYKHOCTSIMHU 37[0POBbSI, TIPEOI0JICHHE TICHXOJIOTHISCKUX
0apbepoB MO0 OTHOMICHHIO K JIFOISIM C OTPAaHHYESHHBIMHA BO3MOKHOCTSIMU;

- hOPMHUPOBAHUE SMOIMOHATIBHO HACHIIIIEHHOTO M JIYXOBHO BO3BBIIICHHOTO OTHOIICHUS K
MHPY, CIIOCOOHOCTH ¥ YMEHHUS TIepeaBaTh APYTUM CBOW 3CTETUUCCKHI OTIBIT.

Kynomypno-npoceemumenvcrkoe socnumanue:

- hopMHUpOBaHKE YBAKCHHS K KYJIBTYPHBIM IICHHOCTSIM POJHOTO TOPOJia, Kpasi, CTPaHBI;

- hOpMHUPOBAHHE ICTETUUECKOI KapTUHBI MHPA;

- IOBBIIIICHUE MTO3HABATEIBHON aKTUBHOCTH O0YYaIOIIHXCSL.

Hayuno-obpazosamenvroe éocnumanue:

- hopMupoBaHHe y 00yUYaIOMIMXCSI HAYYHOTO MUPOBO33PEHUS;

- hOpMHPOBAHKUE YMCHHSI ITOJTyYaTh 3HAHHS,

- (dbopMUpOBaHNE HABBHIKOB aHAIN3a W CHHTE3a MH(POpPMAIUH, B TOM YHCIIC B TPO-
(beccroHanbHOM 00J1acTH






MUHHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3OBAHMU ST POCCUIMCKOM ®EJIEPALIMNA
®erepajibHOE FOCYIaPCTBEHHOE OIOIKeTHOE 00pa3oBaTeIbHOe
yupesKaeHue BpICIIero oopa3oBaHusi
KDY «KA3BAHCKHWM IT'OCYJIAPCTBEHHBIA SHEPTETUYECKHAN YHUBEPCUTET»
(®T'BOY BO «KI'2Y»)

OLOEHOYHBIE MATEPHUAJIbBI

Mo JTUCIMIIIMHE

DIIEKTPOHHKA

Hanpasienue 01.03.04 [TpukianHas MaTeMaTuka

IIOATOTOBKH

Hamnpapnennocts (mpoduinp) Martematnyeckoe M OporpaMMHOE obOecnedeHue
cucteM 00padboTKM MHMOOPMAIIMN U YIIPABICHUS

Kpanudukarms OakanaB

r. Kazans, 2020



PeLleH3mMA Ha

OLeHOYHble MaTepuarnbl ANs MPOBEAEHWs MPOMEXYTOUYHON aTTecTauum
06yYatoLLMXCS MO ANCUMMINHE «DNEKTPOHMKA»

CopgepxxaHne OM coOTBETCTBYET TpeboBaHMAM (hefiepasibHOr0 rocyAapCTBEHHOMO
CcTaHAapTa BbICLIEro o6pa3oBaHMA N0 HanpasneHuto nogrotoskn 01.03.04
[MpuKnagHasa matematmka u y4ebHoMy naHy.

MepeyeHb (opmmupyemMbix KomneteHumin: OTK-1.1; OlK-1.2, KoTopbIMK
[O/DKHbI  OBNafleTb 0bydvarolmics B pe3y/ibTaTe  OCBOEHWUA  AUCLMIIIUHBI,
cootBeTcTBYeT PIOC BO.

MokasaTenu 1 KPUTEPUM OLEHMBAHWUS KOMMETEHUMIA, a Takke LUKasbl
OLIEHMBaHMA 0O6ECMeYnBatoT BO3MOXHOCTb MPOBEAEHNSI BCECTOPOHHEN OLIEHKM
YPOBHeli CHoPMMPOBAHHOCTM KOMMETEHLIA.

KOHTpO/IbHbIE 33JaHuA OLEHKWM pe3y/nbTaToB OCBOEHMS pa3paboTaHbl Ha
OCHOBE MPUHUMMNOB OLEHVNBAHWSA: Ba/IMAHOCTW, OMpPeaenéHHOCTU, OLHO3HAUYHOCTH,
HaAEXHOCTW, MO3BONAOT  OOBEKTUMBHO OLEHWUTb YPOBHM CHHOPMMPOBAHHOCTU
KOMMETEHLMIA.

3aknoyeHne. Y4yebHO-MeTOAMYeCKas KOMUCCUS [enaeT BbiBOA O TOM, YTO
npefcTaB/eHHble MaTepuasibl  COOTBETCTBYIOT TpebosaHmsm SroC BO no
HanpasneHno nofarotoBkn 01.03.04 MpuknagHaa mMaTemaTuKa U pPeKoMeHOyTcA
L1151 UCMONb30BaHNA B y4ebHOM mpoLiecce.

PaccmoTpeHO Ha 3acefjaHun y4ebHO-METOAUYECKOM
coBeTe «26» oKTA6ps 2020r., npoTokon Ne 2

Mpeacepatens YMC [Anpektop VHCTUTYTa UUgpOoBbLIX
TEXHONOrMM N aKoHomMuKn KO.B. TopkyHOBa



OueHouHblE MaTepUANIbl MO AUCHUIUIMHE «DJIEKTPOHUKA» - KOMIUIEKT KOHTPOJBHO-
U3MEPUTENBHBIX MaTEepUaJoB, MPEHa3HAYCHHBIX JJISl OLICHUBAHUS PE3YyJbTaTOB OOYyUYEHHUS Ha
COOTBETCTBHUE UHAMKATOPAM JTIOCTHXKEHUS KOMIETEHIIUHU(1):

OIIK-1 Cnocoben npuMeHsATh 3HaHUE (PYHIAMEHTaIbHOW MaTEMaTUKU M €CTECTBEHHO-
Hay4YHBIX JUCHUUIUIMH MPU PEUIEHUWU 3a7ad B OOJACTH €CTECTBEHHBIX HAYK W WHXKEHEPHOU
IIPaKTUKE

OIIK-1.1 Ilpumensier 3HaHue (QyHIAMEHTAJIBHON MaTeMaTUKU IpU pEIIeHUU 3adad B oOjactu
€CTECTBEHHBIX HAYK U MHKCHEPHOU MPaKTHKE

OIIK-1.2 Hcnonb3yeT 3HaHWE €CTECTBEHHO-HAy4YHBIX IAMCLUMIUIMH IpPU pPEUICHUM 3a7ad B 00JacTH
€CTECTBEHHbBIX HAYK U MHXCHEPHOU MPaKTHKE

OueHuBaHuEe pe3yibTaTOB OOYYEHHUS MO JUCHUIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIEro KOHTPOJIS YCIeBAEMOCTH, MPOBOIUMOTrO 1Mo OayuibHO-peTuHroBoit cucteme (bPC), u
ITPOMEKYTOYHOU aTTECTALIUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIeurBaeT OLICHUBAHUE Ipoliecca 0O0yYEeHHs MO
JUCIHUITIINHC. HpI/I TCKYIICM KOHTPOJIC YCIICBACMOCTU HCIIOJIB3YIOTCA CICAYIOINC OLCHOYHBLIC
CpeaACTBaA: OTUCT 110 Ha60paTOpHOﬁ pa60Te, TCCT, IIPAKTUYICCKOC 3a/]IaHUC , IK3aMCH.

[IpomexxyTouHasi arrectalus HWMEET UENbI0 OINPEACIUTh YPOBEHb JOCTHXKEHUS
3aIUTAHUPOBAHHBIX  PE3yNbTATOB OOy4YeHUs MO AucCHUIIMHE 3a 3 ceMectp. Dopma
MIPOMEKYTOYHOM aTTECTALIUU YK3aMEH.

OueHouHbIE MaTepuaiabl BKJIIOYAIOT 3aJaHUs JJIsl MPOBEACHUS TEKYIIEro KOHTPOJIs
YCTIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIUU O0yJaIOIUXCs, pa3paboTaHHBIC B COOTBETCTBUU C
pabouei mporpamMMoil TUCIUTUTAHBI.

1.TexHnosioru4yeckasi Kapra

Cemectp 3
YpoBeHb 0CBOCHHUS AUCITUIUIMHBI, OAJTbI
Howmep Haumeno- Kon
HEYJIOB-HO | YIOB-HO XOPOIIIO OTJINYHO
paznena/ Bux CPC BaHHE WHIUKaTOpa
TEMBI JUC- OLIEHOYHOTI'O | JOCTMIKEHHUS | HE 3a4TEHO 3a4TEHO
LIMILIAHBI CpencTBa  |KOMIICTCHIIHI _ HIDKE _ _
HU3KHAHN CpPeIHHMI | BBICOKHI
CpEeHETO
Tekyiunii KOHTPOJIb YCIIEBAEMOCTH
Bremmonnenue
1 JIOMAILIHETO 113 OIlK-1.1 Mmenee 1 1-2 2-2 2-3
3aJaHMs
Bremmonnenue
2 JIOMAIIIHETO 113 OIlK-1.1 Mmenee 1 1-2 2-3 3-3
3aJaHMs
IToaroroBka
oT4eTa
2 BBITIOJTHEHUH OJIP OIIK-1.1 Menee 1 1-2 2-2 2-3
nabopaTopHOM
pabOThI
N3yuenue
3 [reopeTHHCCROro Tect OIK-1.1 | weneel 1-2 2-3 3-3
Marepuana s
CaMOM3YUCHHMS




Brinosgnenue
JIOMAIITHETO
3aJaHUsI

113

OIlK-1.1

MeHee 2

2-2

2-3




Iloaroroeka
oTyeTa o
BBITNOJIHEHHH
nabopaTopHOI
pabOThI

OJIP

OIlK-1.1

menee 1

1-2

2-3

3-3

N3yuenue
TEOPETUYECKOTO
Marepuana s
CaMOU3YYEHHUS

TCCT

OIlK-1.1

menee 1

1-2

2-3

Brinosgneunue
JIOMAaIIIHETO
3aJaHusI

113

OIlK-1.1

MeHee 2

2-3

N3yuenue
TEOPETUYECKOTO
Marepuana s
CaMOU3YYCHHUS

TCCT

OIlK-1.1

menee 1

1-2

2-3

3-3

N3yuenune
TEOPETUYECKOTO
Marepuana Ui
CaMOU3YYECHHUS

TECT

OIlK-1.1

menee 1

1-2

2-3

3-3

Brinosgaeunue
JIOMAaIITHETO
3aJaHUsI

113

OIlK-1.1

MeHee 2

2-3

ITogroroBka
oT4yeTa 0
BBITIOJIHEHU U
nabopaToOpHOU
paboThI

OJIP

OIlK-1.1

menee 1

1-2

2-3

Nzyuenue
TEOPETUYECKOTO
Marepuana s
CaMOM3YYCHHUS

TECT

OIIK-1.2

MeHee 2

3-4

Brinonnenue
JIOMAIIIHETO
3aaHUI

I13

OIIK-1.2

MeHee 2

IToarotoBka
oT4yeTa o
BBIITOJTHEHU U
nabopaTopHOU
PabOThI

OJIP

OIIK-1.2

MeHee 2

N3yuenue
TEOPETUYECKOTO
Marepuana Uil
CaMOM3YYCHUS

TCCT

OIIK-1.2

MeHee 2

3-4

Brimoanenue
JIOMAIITHET O
3aJIaHUSA

I13

OIIK-1.2

MeHee 2

IIpomexyrouHnas
aTTecranus

OK3.

OIIK-1.1
OIIK-1.2

MeHee 29

30-31

32-35

36-40

Bcero 0amios

0-54

55-69

70-84

85-100




2. IlepeyeHb OLIEHOYHBIX CPE/ICTB

KpaTKaSI XapaKTCpUCTHKAa ONCHOYHBIX CPCACTB, UCIIOJIB3YyCMbIX IIPHW TCKYIIEM KOHTPOJIC
YCIIEBacMOCTH U HpOMe)KYTOqHOfI aTTeCTalun 06yqa}0merocsl IO AMCHUIIIINHEC:

HaumenoBanue
OILIEHOYHOTO Kpartkas xapakreprcTuka OIeHOYHOTO CPECTBA O1neHOYHbIE MaTEPHUAITBI
cpeacTBa
9 [Tepeuens 3aganuii u
Brinonnenue naboparopHoit paboThi, 00pabOTKa pe3yib-
Otuer 1o o o BOIIPOCOB ISl 3aIIUThI
. TAaTOB MCIBITAHUM, U3MEpPEHUi, sxcniepumenTa. Odopmiie- .
nabopaTopHoil pabote . n1abopaTopHOil pabOTHI,
HUE 0TYETAa, 3allUTa Pe3yJIbTaTOB JIAOOPATOPHOU pabOTHI 10 .
(OJIP) nepeyeHb TpeOOBaHUM K
OTYeTy
OTUeTY
Cucrema CTaHIApTH3UPOBAHHBIX 3aJaHUHN, TTO3BOJISIONIAS
. KowmriekT TecToBbIX
Tecr (Tecr) aBTOMATH3UPOBATh MPOIEAYPY U3MEPEHUsT YPOBHS 3HAHUH ——

1 YMEHUI 00yUYaroIerocs

CpeI[CTBO OLCHKW YMCHHA TPHUMCHATHL TIOJTYYCHHBIC

[TpakTuueckoe TEOPETUYECKUE 3HAHUS B IPAKTUYECKON CUTYalIHH.
. KomruiekT 3amau

3aJIaHUE 3ajaHue HANpaBJIEHO HA OIICHUBAHUE KOMIIETEHIIMH [0 Y 3aaHuit
(I13) JTUCIUTIIINHE,  COJIEPKUT  YETKYK0  HHCTPYKIIMIO  TIO

BBINOJIHEHWIO MJTH aJITOPUTM JESHCTBUH

KomrmuiekT BONpocoB M 3aAad Uil CIadyd MPOMEXYTOYHOM buets!
Dx3ameH (JK3.) Bomnpocs! a1 moarotroBKu

aTTecTaluu B (hopme dK3aMeHa

K DK3aMEHY.

3. OueHoYHbIe MATEePHAJIbI TEKYIEr0 KOHTPOJIS YCIIeBAEMOCTH 00y a0 IuXCsl
OneHka MpOMEKYTOYHOM aTTEeCTAllMd CTYACHTOB IO MTOTaM OCBOCHHMS AUCIUILUIMHBI

<<9J'I€KTpOHI/IKa» IMPOU3BOAUTCA IIpU TOMOIIH CICAYIOMINX OICHOYHBIX CPCIACTB:

TpedoBanus no opopmiieHUIO JJAaOOPATOPHBIX PadoT

Otuér mo maboparopHOil paboTe odopMiseTcss MHAMBUAYAIBHO KAXKIBIM CTYISHTOM,
BBITIOJTHUBIIUM  HEOOXOJMMbBIE HKCIIEPUMEHTHI (HE3aBUCUMO OT TOTO, BBITIONHSIICA JIU
AKCIIEPUMEHT MHAUBUAYAIHHO UM B COCTABE T'PYMNIBI CTyAEHTOB). CTpaHUIIBI OTUETA CIENYeT
MPOHYMEPOBATH (TUTYJIBHBIN JIUCT HE HYMEPYETCs, Jajee UJIeT CTpaHula 2 U T.1.).

TuTynbHBIA TUCT OTYETA AOJKEH cojepkaTh dpasy: “Otuér 1o madopaTopHOl padoTe
«Ha3Banue paOoOTh», 4yTh HUXKE: BbIMOAHUI cTyaeHT rpynmbl (Homep rpynibl) (amunus,
MHULMAIBL)”. BHU3Y nHCTa clieayeT yKa3aTh TEKYIUNd To/.

OT4éT, KaKk IpaBUIIO, TOKEH COAEPKATh CIEAYIONINE OCHOBHBIE Pa3/ebl:

1. Ilenb paGoThI;

2. TeopeTuyeckas 4acTh;

3. OGopynoBanwue (MPUOOPHI, UCTIOTH3yEMBbIE B IA0OpaTOPHOH paboTe);

4. PesynbraThl (TAONUIBI OKCIEPUMEHTAIBHBIX JAaHHBIX, TpadUKH, CHUMKH JKPAHOB
pudoOpoB);

5. BbiBoJ1bI (OCHOBHBIE NPUOOPETEHHBIE 3HAHUSA O MIPEAMETE UCCIICIOBAHUSA).

Teopernueckass 4acTb JOJKHA COJEPkKATb MHUHUMYM HEOOXOAMMBIX TEOPETUUYECKUX
CBEJICHH O (PU3MYECKOM CYIIHOCTH HUCCIEAyeMoro siBlieHus u ero omnucanue. He cremyet
KOMUPOBATh IEIMKOM WJIM YaCTHYHO METOJWYecKoe IocoOme (omucaHue) J1abopaTopHOM
paboTHI UK pa3JieNibl yueOHHUKa.




B pasnene «O6opynoBaHue» HEOOXOJUMO OMHUCATh, C MOMOIIbID KaKuX MpUOOpPOB M
KaKuM 00pazoM MPOBOJUIOCH UCCIEA0BAIOCH.

PucyHku, OJOK-CXeMbl YCTAaHOBOK, OIHCAHUE TEXHOJOTMU U €€ OCOOCHHOCTEH,
HEOOXOIMMOCTh MPEIBAPUTEIBHBIX M3MEPEHUN (TpagyupoOBKa, HACTPOMKA W T.M.) — BCE ATO
JOJIKHO OBITh MPECTABICHO B YKa3aHHOM pa3elie.

Paznen «Pe3ynbrarh» BKIO4aeT B ce0s TAOMUIBl SKCIEPUMEHTAIbHBIX JIAHHBIX,
rpaduKu, NOJyYEHHBIE MPU BHINOJHEHUN J1a00paTOpHOU pabOThl, CHUMKH 3KPAHOB MPHOOPOB.
Jlist moctpoeHus TpaKOB MOXHO HCIONb30BaTh MUJUIUMETpOBYt0 Oymary. Ha rpadukax
00s3aTEeNbHO JOJKHBI OBITh yKa3aHbl MaclITaObl MO OCSM, Hadajo OTCYETa, pa3MEPHOCTH U
0003HaueHus1 PU3NYECKUX BEIUUHH, OTKIIABIBAEMBIX MO OCSIM. DKCIIEpUMEHTAIbHBIE TOUKU Ha
rpadukax JOJKHBI OBITh 3aMETHBI, YETKO BbIIENEHBl. PUCYHKHM, Tpa@uku U TaOIMIIbI
HYMEPYIOTCS M MOJIUCHIBAIOTCS 3ar0JI0BKaMHU.

BbIBOAIBI HE AOMHKHBI OBITH MPOCTHIM MEPEUUCICHUEM TOTO, YTO CAENaHO. 37€Ch BaXHO
OTMETUTb, KaKH€ HOBBIC 3HAHUS O MPEIMETE HCCIIeJOBAaHUSI ObUIM MOJYYEHbI MTPU BBITTOTHEHUH
paboThl, K UeMy MPHUBEJIO 00CYX ACHUE Pe3yJbTaTOB, HACKOJIBKO BBIMOJHEHA 3asBJICHHAS 1IEJb
pabotel. Bo03MOXHO, TONy4eHBl JOMOJHHUTENbHbIE (GOPMYINbl, JaHHbIC, MPEAJTOKEHbI
OpUTHMHAJIbHBIE METOJUKHU, — 3TO JIOJDKHO OBITh OTPa)X€HO B BbIBOJAAX. BhIBONBI Mo pabote
KXl CTY/ICHT JIEJIaeT CaMOCTOSITENIBHO.

[Ipu cnaue oTuéra mpemnojaBaTesib MOXET CAeNIaTh YCTHbIE W MHUCbMEHHbBIE 3aMeYaHus,
3a/laTh JOTIOJHUTENIbHBIE BOMPOCH. Bce OTBETHI Ha JOMOJHUTENBHBIE BOIMPOCHI, HOBBIE
pacu€Tbl, 00CYXACHHS BBITIOJHAIOTCS CTYJACHTOM Ha OTJIEJbHBIX JINCTAX, BKIIOYAEMbIX B OTYET
(pu 3TOM B TEKCT€ OCHOBHOI'O OTUETa JIENAETCSl CHOCKA WM JPYroil 3Ha4OK, KOTOpOMY OyIeT
COOTBETCTBOBAaTh HOBBI  Marepuani). [Ipy 3TOM NHUChbMEHHBIE 3aME4aHHs MPENnoAaBaTes
JOJDKHBI OCTAaThCA B TEKCTE JJISl SICHOCTH JUHAMUKU paboTel Haja oTyéToM. OO0BEM oTuéTa
JOJDKEH OBITh ONTUMAJIBHBIM Ul TOHMMAHUS TOTO, YTO M KaK CAeNajl CTYJCHT, BBIOJHSAA
paboty. O0s13aTenbHbIe TPEOOBAaHUS K OTUETY BKIIIOUAIOT OOIIYIO U CIIEIMATIbHYI0 TPAMOTHOCTD
U3JI0XKEHMsI, a TaKkkKe akKypaTHocTh odopmieHus. Ilocie mpuéma mnpenojgaBaTesneM OTYET
XpaHUTCs Ha Kadenpe.

HpI/IMepr 3aaav 1Jid BBIIMOJIHCHHUA JOMAIIHETO0 3aJaHNA

[locrne paccMOTpeHHsT Ha JIEKIIMOHHOM 3aHSATHUSAX OCHOBHBIX T€M, HEOOXOIMMBIX IS
BBIMIOJTHEHUSI ~MHCHbMEHHOE  3aJlaHus, CTYIEHTY TpeIjaraercs BBINOJHUTh  3aJjaHUE,
OpeICTaBIieHHOe B BHUJIE 3aJa4d IO TEMAaTUKE JIEKIIMOHHOTO 3aHSATUH C TOIPOOHBIM
pPa3BEpHYTHIM PEIICHUEM.

1. HaiiTu KOHTaKTHYIO Pa3HOCTh MOTCHIIMAJIOB JIJIs WACAIM3UPOBAHHOTO P-N mepexoja mpu
temrneparype 20°C, 0o KOTOPOM HU3BECTHO, YTO KOHILIEHTPALUS JIOHOPHOW MPUMECH
cocrapiger 2,5-10° aromos/cm®, axuentopmoii mpumecu 2-10*®  aromos/cm®, a
COOTBETCTBEHHAs] KOHIICHTpAlMsI HOCUTENIEM B KpPHUCTaie, U3 KOTOPOTO H3rOTOBIIEH
nepexo, pasHa 3,510 aromon/cm®,

2. Hwmeerca repmanuesbiii p-n mepexox ¢ N,=10°N,, npuuem Ha kaxmele 10® atomon
TrepMaHusl MPUXOAUTCS OIWUH aTOM aKIEeNnTopHON mpumecu. OmnpenenuTh KOHTAKTHYIO
pazHocTh mnoteHnmanoB npu Temmepatype T=300K (miotHocte atomoB N u
MOHM3UPOBAHHBLIX aTOMOB I, MpUHATH paBHBIM 4,4-10%2 cm® u 2,5-108 cm3
COOTBETCTBEHHO).

3. VienbHOE CONMPOTUBIEHHE P-001aCTH repMaHMeBOro P-n mepexoma p,=20M-cM, a

yAEIbHOE COMpOTHBICHHE N-001acTu p,=1 OM-cM. BBIUHCINTL KOHTAKTHYIO Pa3HOCTh
MOTEHIMNAI0B (BBICOTY MOTEHIIMAIBLHOTO Oaphepa) mpu T=300 K.



4. OOpaTHbIi TOK MHOJYmpoBOAHMKOBOro auona npu temmeparype 300K paBen 1 MKA.
OnpenenuTs CONPOTUBIEHUE JUONA TMOCTOSIHHOMY TOKY M €ro JauddepeHinuaibHoe
CONPOTHUBIICHUE TIPU NPSIMOM HarpsbkeHuu 150 mB.

5. HonynpoBonuukoBslid quon umeer npsmoi Toxk 0,8 A mpu Uy=0,3 B u T=35° C.
Omnpenenuts: 1) lo; 2) Mg mpu U=0,2 B; 3) Iy mpu U=0 B.

6. I'epmaHMEBBIN MOTYIPOBOIHUKOBBIN AMOJ, UMEIOIINI OOpaTHBIN TOK HackieHus |o=25
MKA, pabotaeT npu npsimoM Hamnpsbkenuu paBHoMm 0,1 B u T=300 K. Onpenenurs: 1)
CONMPOTHUBIICHUE TUOJA MOCTOSHHOMY TOKY Ro; 2) auddepeHuuanbHOe CONPOTUBICHUE
lMug-

7. non, y xotoporo npu npsmom HampspkeHun 0,8 B MakcuManbHO JONYCTUMBIA TOK
paBeH 100MA, coeMHEH MOCIEA0BATENBHO ¢ pe3ucTopoM Harpy3ku R,=100 Om. KakoBo
HanOoJIblIee 3HAUYCHUE HANPSIKEHUS MCTOYHUKA, MPU KOTOPOM AMOJ Oyner paboraTh B
0e30MacHOM pexuMe.

8. B cxeme uzobpaxennoii Ha puc. 1, U, =5 B, R= 1,6 kOm; Uy = 0,2 B. Onipegenuts Tox

yepe3 JMOJbl W HaNpsbKeHWe Ha kKaxaoMm pguoxae. Omnpeaenutre auddepeHimaibHoe
CONMPOTHUBJICHHE JUOJIOB Ryg U CONPOTHUBIEHHE TO MOCTOSHHOMY TOKY R, Bomnbt-
aMIiepHasi XapaKTepUCTUKA IMOJI0B IPUBE/ICHA HA puUC. 2.

i, MA

Puc.1 Puc.2

9. Kpemuuessiii ctabunutpon 2C168 monkmtoueH mo cxeme, rae R=2 xOwm. [laHubie
crabunutpoHa: Us=6,8 B; lcr min=0,5 MA; ler max= 3 MA. Halitu Rs, ecniu Uy u3MeHsieTcst
oT Usgx min =10 B 10 Uk max=20 B. Ompenenuts Oyner nu obecriedeHa cTaOMInU3amus BO
BCEM JAuana3oHe n3MeHeHUN Uy.

10.Harpy3ounas mpsimas Ha BAX crabunutpona umeer koopamHatel [20 B; 25 MA].
Onpenenutsb Rs 1 Ry, eciu U, =25 B

11.TTo wm3BectHBIM h-mapamerpam Tpansucropa OB mpeacTaBieHHOr0o B BHUJC
YETBIPEXIOIIOCHUKA, HaWTU OuddepeHunaibibie napaMmeTpbl ero T-o0pa3HOil cXxembl
samernienus. Jano: hyg= 30 Om; hy15=0,97; hys=1 Mx CM; |,= 1 MA.



12.TlomeBo¥ TPaH3UCTOP C YIPABISIIONIUM P-N TIEpexo1oM, UMEIOIIHM | cyaxc=2MA # Ugrc=5
B. OnpenenuTs TOK CTOKa U KPYTU3HY TPAH3UCTOPA MPU HAMPSHKEHUSX 3aTBOPA PaBHBIX:
a) -5B; 0) 0; B) -2,5 B.

13.Onpenenuth Uy, B cxeme nzobOpaxxennoi Ha puc.l, ecnmu Uy =1 B; U>=3 B; U3 =5 B;
Us=2B;Ri=1xOMu R =5kOM; R3=2kOm u Ry =1 kOm; Ryc = 1 kOm.

Pucynok 1. Cxema cymmupoBaHus

14.BeinmonHuTe yKa3aHHbBIE TIEPEBOJIBI U3 OJIHOW CUCTEMBbI CUUCIeHUS B Jpyryto 670,205g

Xo;

15.BeimoHuTe yKa3aHHbIE TIEPEBOJIBI U3 OJHOM CUCTEMBI curciieHus B Ipyryro EA9,01616
Xao;

16.BeimonHuTe yKa3aHHbIE MEPEBOJAbl M3 OJHOM CHUCTEMBl CUHUCIEHUS B JAPYryIO
1110101,10100001; = Xs;

17.Ha pucynke 1 mpeacrtaBlieHbl YCIOBHBIC T'paUUecCKHe MPEICTaBICHUsS (pa3pelraronmx
YT'O) nemudparopa ¢ ypoBHSIMH aKTUBHOTO CHTHAJa Ha BBIXOJE: & — JIOTUYECKOTO «0»
u 0 — sorumdeckoit «1». Kakue komsl hopMupyroTcs Ha BbIxoje Aemudparopa a) u 0) ,
€CJIM Ha BXOJIbl TTogaeTcst nBonuHbIi ko 011 mpu paspemaromux curaaizax EOEL = 10.

DC | ¢ ¢— DC | ¢ —
— Ay 1 p— — A, 1 —
— _—11 2 p— —_ __11 Ly —
— 4, 3 p— — 4, 3 —
- 4 g— - 4 —
5 p— 5 —
— Ey 01— — Ej °
—aF T —aF o
1 1
a 7

Pucynok 1. YI'O gemmudparopa ¢ ypoBHSIMU aKTUBHOI'O CUTHAJIa HA BBIXOJE: d —
noruueckoro «0» u 6 — morudeckoit «1»



IIpumMepsb TECTOBBIX 3aaHUIi






KpI/ITepI/II/I OLCHHUBAHUS PC3YJIbTATOB

Howmep 3ananus Kpurepuu ouenku bannbl
1 BrinosiHeHHe TOMaNIHero 3aanus 0-25
2 BrinonHenue u ciada 1abopaTopHbIX 0-12
pabot
3 OTBeThI HAa TECTHI 0-23

IIpu oueHke BHIMOJHEHHOI0 33JaHUSl YYUTHIBAIOTCH CJeAYI0IMEe KPUTEPUM:

1. IIpu BpICTaBICHUH O0aUIOB 3a TECT YYHUTHIBAIOTCS Cleayromue Kputepuu: Kaxmawrii
BEpHBI OTBET Ha 3aJaHUe JaeT BO3MOXKHOCTH OOydaromeMmycs MOIy4yuTh 1 Oai.
MakcumanbHOE KOTHYEeCTBO 0aioB 3a TecT — 10 6alIoB MO KaKI0My pa3ieny;

2. [lpu BBICTaBICHUM OaIOB 3a OTYET O BBHIMOJHEHUH JaOOPATOpPHON PpabOTHI
YUUTBIBAIOTCS CIEAYIOIINE KPUTEPUU:

a. [IpaBUIBHOCTH BBITIOMHEHUS 3aiaHusI(1ii) 1a00paTOpHO pabOTHI

0. Bragenue MetonaMu M TEXHOJIOTHSAMH, 3aIlUIaHUPOBAaHHBIMU B JIaOopaTOpHOW padoTe
B. Biianenue cnenuanbHbIMA TEpPMUHAMU U UCTIOJIB30BaHUE UX IIPU OTBETE.

r. YMeHue OOBSACHATH, JeiaTh BBIBOJBI M 00OOLIEHHUS, AaBaTh apryMEHTHPOBAHHBIC
OTBETHI

1. CreneHb CaMOCTOSITEIbHOCTHU TP BBIMIOJTHEHUH 3a1aHUM 1a00paTOpHON pabOThI

[Ipu cnade otuéra mpemnojaBaTeb MOXKET CAElaTh YCTHbIE U NMUCHMEHHBIE 3aMEyaHusl,
3a/1aTh JOMOJIHUTENIbHBIE BOMPOCKHl. Bce OTBETHI HA IOMOIHUTEIBHBIE BOIPOCH], HOBBIE
pacy€Thl, 0OCYKJEHHUS BBIMIOIHSIIOTCS CTYJ€HTOM Ha OTJEIbHBIX JUCTaX, BKIOYAEMbIX B
OTu€T (MpU ATOM B TEKCTE€ OCHOBHOIO OTYETA JIENAETCAd CHOCKA WJIM JIPYrOM 3HAYOK,
KOTOpOMY OyJeT COOTBETCTBOBATh HOBBIM MmatTepuan). [Ilpy >TOM NUCEMEHHBIE
3aMeYaHus MpernojaBaresis JTOKHBI OCTAaThCS B TEKCTE ISl SCHOCTH JTMHAMUKH PaOOThI



HaJ oT4€TOM. OO0BEM OTUETA NOKEH OBITh ONTUMAJIBHBIM /U1 IOHUMAHMS TOTO, YTO U
KaK c/ieNiajl CTYJEHT, BBIMOJIHAA padoTy. O0s3aTenbHble TPEOOBAHUS K OTUETY BKIIIOUAIOT
OOILIYI0 U CIELMATIBHYIO TPAMOTHOCTD U3JI05KEHHUSI, a TAK)KE aKKypaTHOCTh O(POpMIICHUS
MakcuMalnbHOE KOJIMUeCTBO 0aJljIoB 3a OTYET MO JlabopaTopHO# padbote — 3.

[Ipu oLleHKE BBIMOJHEHHOM TOMAIIHEN paOOThl YUUTHIBAIOTCS CIEAYIOIINE KPUTEPUH:

- IPaBUJIBHOCTH COCTABJIEHUSI BPEMEHHBIX IMarpaMM HaNpsKEHUN U TOKOB;

- BBIBOJI OCHOBHBIX (DOPMYJI, UCIIOJIB3YEMBIX JJIsl PACUEeTa;

MakcumalibHOE KOJIMYECTBO 0aJIOB — S



4. OueHOYHbIe MaTepPHAJbI IPOMEKYTOUYHOIN aTTeCTALNH
Bomnpocs! Ajst npueMa 3K3aMeHa 0 JMCHHUILIMHE

DK3aMeH NMPOBOJUTCA B MTUCBMEHHOU (hopMe, SK3aMEHYEMbII MoJydaeT OuiIeT B KOTOPOM
COJZIEPKUTCS IBa BOIIpOCaA U 3a7aya.

Hu3kuii YpOBeHb

1. JImongr.

Hwuke cpeiHero ypoBeHb

JInopl.

bunonspHbli TpaH3UCTOP.

IToneBoit TpaH3ucTOp.

Tupuctopsl.

Knaccuduxkanus ycunureneit. [IpuHunm nocTpoeHns yCUIUTEIbHBIX KacKaIo0B.
YcunureabHbIN Kackaj ¢ O0IUM IMMUTEPOM.
YcunurenbHbIN Kackajl ¢ OOIIMM KOJUIEKTOPOM.
. YCHUJINUTEIN MOIIHOCTH.

10 VYceunurenu NOCTOSTHHOTO TOKA.

11. TuddepennuanbHbIi YCUITUTENTD.
12.OnepaninOHHBIA YCUITUTETb.

13.Jloruueckue PpyHKIIUU

©CoOoNOORrWN

CpeaHuii YpoOBeHb

Jlnonasl.

bunonsapHeIi TpaH3UCTOP.

[TonmeBou TpaH3ucCTOp.

Tupucrtopsl.

Knaccuduxkanus ycunureneit. [lpuHmn mocTpoeHust yCUIUTEIBHBIX KaCKaI0B.
Y cunuTeapHbIN KacKaj ¢ OOIIMM dMMUTEPOM.
YceunurenbHbIN KacKajl ¢ OOIIMM KOJUIEKTOPOM.

Yewmrenu MOITHOCTH.

. YCUIUTENU MOCTOSIHHOTO TOKA.

10 HuddepeHnmanbHbIA YCUITUTEb.

11.OnepatinOHHBIN YCUIIUTETb.

12.Kommapatop.

13.laBepTUPYIOMIHIA YCUITUTEI.

14. HeunBepTUpYyIOUUNA YCUITUTEND.

15.MynbsTuBHOpaTOP.

16.Tpurrep llImutra.

17.0gnoBubparop.

18.T"'eneparop nuHelHO H3MeHstomerocs Hanpsoxerus ([JIMH).

©ooNoOA~WDNE



19. lunucrop.

20. TpunHHCTOD.
21.Cumuctop.
22.Jlornueckue QPyHKIUU.

BbicOKMii YPOBEHb

Jlnonael.

bunonspHbli TpaH3UCTOP.

[TomeBou TpaH3uCTOp.

Tupuctopsl.

Knaccudukanus ycunureneit. [[puHIMT MOCTPOSHUS YCUITUTEIBHBIX KaCKaIO0B.
Y CUIIMTENBHBIN KacKaj ¢ 0OIIUM IMMHUTEPOM.
YcunurenpHbIN Kackajl ¢ O0IIMM KOJUIEKTOPOM.
Yceuimrenu MOIHOCTH.

. YCUIUTEIU NTOCTOSIHHOTO TOKA.
10.InddhepenHumanbHblid yCUITUTENb.
11.0OnepaiinoHHbIN yCUIIUTE.

12.Kommnapatop.

13.MuBepTUPYIOMIHIA YCUITUTED.
14.HeunBepTUPYIOMIMIA YCUITUTED.
15.MynbsTuBHOpaATOP.

16.Tpurrep LlImurra.

17.0nnoBHOpaTOD.

18.I'enepaTop nuHeliHO n3MeHsronierocs Hanpspkenus (I'JIMH).
19. lunucrop.

20.Tpunuctop.

21.Cumuctop.

22.Jlornueckre PyHKITUU.

23.Cymmarop.

24. Jlemudpatop.

25.11Iudparop.

26.MynbTHILIEKCOP.

27.JleMyabTUIIIIEKCOD.

28.RS — tpurrep.

29.D — Tpurrep.

30.T — tpurrep.

31.JK — Tpurrep.

32.Munnmmuzanus QyHKIHH.

CoNo~WDNE

IIpumepsl 3a1a4 AJ151 pellIeHUs] HA IK3aMeHe

1. Vmeetcs repmanumesblii p-n mepexox ¢ N;=103N,, nmpuuem Ha kaxnasie 10% atomos
repMaHus MPUXOJUTCS OAUH aTOM aKUENTOpHOW mnpumecu. OmNpeneuTb KOHTAKTHYIO
pazHocTh mnoteHnuanoB npu Temmepatype T=300K (miotHocts aromoB N u



MOHM3UPOBAHHBIX aTOMOB I, MpUHATH paBHEIM 4,4:10%2 cm® u 2,5-108 cm3

COOTBETCTBEHHO).
. YJIeNbHOE CONPOTHBIEHHE [P-00JaCTH KPEMHHMEBOro P-N mepexoxa p,=20M:'cM, a

yaeJIbHOE conmpoTuBiieHue N-obnactu p,=1 Om-cM. BBIUMCINTD KOHTaKTHYIO Pa3HOCTh

IIOTEHIUANIOB (BBICOTY IOTEHIMANEHOro 6aphepa) mpu T =300 K u ni= 10 cm3,

. Ans uneansHOro P-N mepexona onpenenauThb: 1) Mpu KakoM HalpsKEHUU OOpaTHBIM TOK
Ooyner pocturatb 90% 3HaueHust oOpaTHOro Toka HaceimeHuss npu T=300 K; 2)
OTHOIIIEHHE TOKa MpHU MNpsAMOM HampsikeHuu, paBHom 0,05 B, x Toky mnpu TOoM ke
3HAYEHUU OOPATHOTO HAMPSIKEHUS.

OOpatHbIil TOK MOAYNpPOBOAHMKOBOro nuona npu temmeparype 300K pasen 1 MKA.
OnpenenuTs CONPOTUBIEHUE JUONA TMOCTOSIHHOMY TOKY W ero JauddepeHinuaibHoe
COMPOTHUBJICHHUE MPHU NMpsiMOM Hanpspkeruu 150 mB.

. 'epmanueBbIi MONTYIPOBOJHUKOBBIA AMOJ, UMEIOIINI 00paTHBIN TOK HackleHus |g=25
MKA, paboTtaeT npu npsiMoMm HampsbkeHun paBHoM 0,1 B u T=300 K. Onpenenuts: 1)
COMPOTHUBIICHUE IUOJA MOCTOSHHOMY TOKY Ro; 2) auddepeHuumanbHOoe CONPOTUBICHUE
lMmug-

. Kakum Oyner nokazanue BOJIbTMETpA MEPEMEHHOI0 HampsikeHus B cxeme, rae E=10 B,
E.=50 mB, temnieparypa okpyxkatomieit cpeast T=20° C.

Huon, y xoroporo npu mnpsimoMm HampsbkeHud 0,8 B MakcumanbHO JOMYCTHUMBIM TOK
paBeH 100MA, coeMHeH nocie0BaTeabHo ¢ pesuctopoM Harpy3ku R,=100 Om. KakoBo
HauOOoJbIIee 3HAUYCHUE HAIPSKEHUST UCTOYHUKA, MPU KOTOPOM AHOJ Oyner paborarh B
0e30MacHOM pexuMe.

. B mpocreiimeld cxeme BBIIPAMIIEHHS HCIOJIB30BaH IUO0A, y KoToporo Ry,=10 Ow,
Rop=100 kOm, C,=40 I1}, Ha KaKkoil 4acTOTe BBHIIPAMIICHHBIH TOK YMEHBIIHTCS B /2
paz, eciu Ry=1 xOwm.

. KpemuueBslii cTaOunuTpoH uMeeT Hanpspbkenue crabmnmzannu Us=9,1 B, cpegnuii Tok
crabuu3auu lerp =30 MA. Kakum 10mkxHO OBITH qu(depeHnnaIbHOe CONPOTUBICHUE
CTaOMIIMTPOHA, YTOOBI MPU M3MEHEHUHU HampspkeHus Ha 1% Tok depe3 CTaOMIMTPOH
u3MeHwics B 1,5 pasa.

10.Tpanzuctop B T-00pa3Hoii cxeme 3aMeleHrs UMeeT cieayromue mapameTpsl: a=0,993;

n=1,5 MOwm; rs=200 Owm; r,=20 Om. Onpenenuth h-mapamerpsi s cxemsl OB.

11.V HexOoTOpOro MOJEBOr0 TPAH3UCTOPA C YIPABISAIOMUM P-N nepeXxoaoM  l¢yae=1 MA 1

Usc=4 B. Onpenenuth: a) kakoi TOK OyAeT MPOTEKaTh MpU OOpPaATHOM HAMPSKEHUH
CMEILEHHS 3aTBOP-UCTOK, paBHOM 2 B; 0) uemy paBHa KpyTHM3HAa U MaKCHUMaJlbHas
KpYTHU3Ha B 3TOM CIIy4ae.

12.BeimmonHuTe  yYKa3aHHBIC TIEPEBOALI M3 OJHOW CHCTEMBI CYHCICHUS B JPYrylo:

11011,1010110101, = X1e;

13.Munumusupyiite GyHKIUIO:

N 1 2 3 4 6 7 8 9 11 12




[IIxana oLleHUBAaHUSA PE3YJILTATOB IPOMEKYTOYHON aTTECTALUN

Onenka bannbl (0anisl mory4eHHbIE B
TeueHuu cemectpa, 40 6anion
MaKCHMaJIbHO 32 DK3aMEH)

VY 10BAETBOPUTEITHHO 55-69
Xoportiio 70-84
Ot1nu4uHO 85-100

[Tpu BhICTaBICHNH OAJIOB 32 IK3aMEH YUUTHIBAIOTCS CICAYIOIINE KPUTECPUU:
Hanpumep, kaxapiii BEpHBINA OTBET Ha 3aJIaHKE JaeT BO3MOXXHOCTh 00yUYarOIIEMyCsl TTOTYYUTh |
oas.
MakcuMaibHOe KOJIHYeCTBO 0AJIJI0B 32 TeOpeTHYECKUI OTBET U MPAKTHYECKOe 3aJaHe —
40 6ans0B
[Ipu BeIcTaBiIeHUU OalJIOB 3a OTBETHl HA 3aJaHUs B OWJIETE YYUTHIBAIOTCS CIIEIYIONINE
KpUTEPUU:

1. [IpaBWJIBHOCTH BBIMOJIHEHUS TPAKTHUECKOTO 3aJaHus

2. Bnagenue meTolaMM M TEXHOJOTHUSAMHM, 3aIUIAHUPOBAHHBIMM B paloueil mporpamme
JVCUUTITAHBI

3. Brnagenue cnienuaibHBIMU TEPMUHAMU U UCIIOJIH30BAHUE UX MPU OTBETE.

4. YMmeHue o0bsICHSTD, JelIaTh BEIBOABI U 0000IIEHMS], 1aBaTh apTYMEHTUPOBAHHBIE OTBETHI

5. JIornuHOCTh U MOCIE0BATEIBHOCTh OTBETA

6. leMoHcTpanust CIIOCOOHOCTH Y4YacTBOBaTh B pa3paboTke OOOOIICHHBIX BapHaHTOB
pelieHus mpoodiemM
Ot 36 no 40 GamioOB OIEHHWBAETCS OTBET, KOTOPHIM IMOKA3bIBACT MPOYHBIC 3HAHHMS OCHOBHBIX
IIPOIIECCOB M3yYyaeMOW MPEeJIMETHON 00JIACTH, OTIWYACTCS TJIYOMHON M TOJHOTOM PacKpBITHS
TEMBI; BJIaJICHHE TEPMHUHOJOTHYECKUM aIlapaToM; YMEHHE OOBSCHATH CYIIHOCTbH, SIBICHHM,
MPOLIECCOB, COOBITUH, NenaTh BBIBOJBI U OOOOIICHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
MPUBOAUTH TPUMEPHI; CBOOOJHOE BIAJECHHE MOHOJOTMYECKONM pEYbl0, JIOTUMYHOCTh U
MOCJIE0BATEIbHOCTh OTBETA.
Ot 32 ngo 35 6amioB OILIEHHWBAETCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC 3HAHHUS OCHOBHBIX
MPOLIECCOB M3y4aeMOU MpEeAMETHONW 00JacTH, OTINYAeTCs TIyOWHON M MONTHOTOW PACKPBITHS
TEMBbI; BJIAJICHUE TEPMUHOJIOTUYECKUM amnmnaparoM; yMEHUE OOBSCHSITH CYIIHOCTh, SIBICHHM,
MPOIIECCOB, COOBITHH, JeNaTh BBIBOJBI U OOOOIICHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
MPUBOJAUTH TPUMEPHI; CBOOOJHOE BIAJECHHE MOHOJOTMYECKOM pEYbl0, JIOTUYHOCTh U
MOCJIe0BaTENbHOCTh OTBETA. OJIHAKO JOIMYyCKAEeTCsl OJHA — ABE HETOYHOCTH B OTBETE.
Ot 30 mo 31 OGamioB OIIEHMBAETCS OTBET, CBUACTEIbCTBYIOIIMN, B OCHOBHOM, O 3HAaHUH
MPOIIECCOB M3Yy4yaeMOl MPEAMETHOW OO0JacTH, OTIWYAIOUIUMCS HEIOCTaTOYHOW TIyOMHOH W
MOJIHOTOM  PACKPBITUS  TEMbl; 3HAHHMEM  OCHOBHBIX  BOMNPOCOB  TEOpHUH;  Ci1abo
c(hopMUpPOBAaHHBIMU HaBBIKAMH aHalM3a SIBJICHUM, MPOIECCOB, HEAOCTATOUYHBIM yMEHUEM
JaBaThb apryMEHTHUPOBAHHBIE OTBEThl U MPUBOJAUTH MHPHUMEPHI; HEAOCTATOUYHO CBOOOIHBIM



BIaaCHUCM MOHOJIOTUYECKOM PC€YbI0, JIOTHYHOCTBHO M IIOCICAOBATCIIBHOCTBIO OTBCTA.
I[OHYCK&GTCSI HECKOJIBKO OIIMOOK B COACPIKaHNU OTBCTA.



		2022-06-24T09:38:47+0300
	ФГБОУ ВО "КГЭУ",КГЭУ,КАЗАНСКИЙ ГОСУДАРСТВЕННЫЙ ЭНЕРГЕТИЧЕСКИЙ УНИВЕРСИТЕТ"




