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1. NIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O AUCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMHU PE3YJIBTATAMHN OCBOEHUSA OBPA30OBA-
TEJBbHOM MPOT'PAMMBI

1.1. Ilean ocBOeHUS TUCHHUILIHHBI

Llenpro OCBOCHMS TMCIMIUINHBI SIBISICTCS:

- yriyOsieHue ypoBHsI OCBOCHHUSI 00ydaloUMMHUCS TPO(EeCcCHOHAIBHBIX KOMIETEHINH, He00X 0-
JMMBIX JUIS PEIIeHHs 33124 Ipo(eCcCHOHAIbHOM IeSTebHOCTH.

1.2. IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHUS M0 TUCHHUILIAHE

Kox u naume- | Kox n HaumeHoBanue uHAMKaA- | Ilnanupyemble pe3ysbTaThbl 00ydenus | OcHoBaHue
HOBAHHE KOM- | TOPA JOCTH:KCHHMS KOMIIETCHIMH | IO JUCHHILINHE (1(9))
neTeHIuu *mst mpodec-
CHOHAJIbHBIX
KOMIETEHINH

[IK-4. Cnocoben | UTIK-4.1. OcymiectBiusier 3Haet: ocobeHHOCTH (pr3mueckux sBie- | 06.026
HACTpauBaTh, HACTPOUKY CETEBBIX HUI B 3JIeKTpopaguoMaTepyanax, napa- | CucreMHbIi
IIPOBOJIUTH 3JIEMEHTOB HH(OKOMM yHHUKAIIH- METPbI H XapaKTEPUCTHKHU PAIHOKOMIIO- | avpuHuCTpa-
JUarHOCTHKY OHHOM CHUCTEMBI HeHTOB. COCTaB OIMHOYHBIX, TPYMIOBBIX TOp
3JIEMEHTOB U HIIK-4.2. OcyiecTBiseT KOH- Y peMOHTHBIX KoMIuiekToB 3UIL. urbOpMAIH-
yCTupoﬁCTB cere- | TPOJIb MCOJIB3OBAHMA ‘YMmeer: BBISABIATH U aHATTU3UPOBATH Ipe- OHHO
BOIf PECYPCOB CETEBBIX YCTPONUCTB U HMYIIECTBA U HEJOCTATKU THIIOBBIX pa-
UHQPACTPYKTy- | IPOrPaMMHOTO JIMOKOMIIOHEHTOB; TIPOBEPATH 1 KaTHOpo- | ~
pBl, cUCTEM obecrieucHus BaTh amnmaparypy, cHabxkate PDA 3amac- | KOMMyHHKa-
nH()OKOMMYHH- HBIMH y3JIaMH, OJIOKaMH U SJIEMEHTaMU; O1MOoH
Kanui paccunThIBaTh KOMILJIEKT 3aMlacHBIX pe- HBIX CHCTEM

MOHTHUPYEMBIX U HEPEMOHTUPYEMBIX JIE-

MEHTOB

Baapeer: HaBbIKAMH IPUMEHEHUS TEXHU-

YECKHX CPEACTB ANl KOHTPOIIS MapameT-

POB U XapaKTEPUCTHK PaAHOKOMIIOHEH-

TOB; NIOMCKA U YCTPAHEHHSI HEHCIIPABHO-

CTel; HACTPOMKH U PETYJIIMPOBKU Iapa-

MeTpoB PDOA; pacuéra peMOHTONIPUTOA-

HOCTH

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT PAMMBI

JlucuumirHa OTHOCUTCS K 4acTH, (OpMUPYEMOHl ydacTHHUKaMH 0Opa30oBaTelbHBIX OTHOILEHHH,
brnoka 1. lucuumniunsl (Moaynu) oOpa3oBaTenbHOi nporpammsl (IIpodeccronanbHbil MOYIB).
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3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1. O0béM yueOHOM IMCHUILIMHBI M BHIbI Y4eOHOH padoThI
OO6mas Tpy10€MKOCTh JUCIUILUIMHBI cocTaBiisieT 3 3.e. (108 4ac.), ux pacmpeaenenue mo BujaaM
paboT ¥ ceMecTpaM IPEJICTaBICHO B TAOJIHIIE.

Buabl yueOHbIX 3aHATHI U pad0THI 00yYaIOLIUXCS TpyaoeMKoOCTh, Yac
O01asi TPY10€MKOCTh TUCHUILIHHBI, Yac 108
KonrakTHasi padoTa 00y4arommxcs ¢ npernojaBarejeM no BUjaam 12
y4eOHbIX 3aHATHI (BCero), B T.4.:
3aHATHSA JEKIMOHHOr0 THNA (JIEKIIIK) 4
3aHATHSI CEMHHAPCKOT0 THNA (CEMUHAPHI, IPAKTHIECKHUE 3aHATHS, TIPaK- 4
THKYMBI, KOJUIOKBIYMBI ¥ HHBIC aHAJIOTHIHBIC 3aHATH)
JadopaTopHbie padoThl 4
CamocrosiTejbHasi padoTa BCero, B T.4.: 87
CamomoIroToBKa 1o TeMaM (pa3zesiaM) JUCITUILTIHEL 87
BrInoHEeHNE KypcOoBOTO POEKTa /KypCOBOM pabOTHI -
KonTpoJb (4ackl Ha IK3aMeH, 3a4€T) 9
IIpomexyTOUHAsI aTTECTALMS JK3aMeH

[Mpumeuanue: -/- o6vem wacos coomeemcmeento OJist OUHOU, 3A04UHOU HopMbL 0OYUEHUSL.

JluciuIivHa peanu3yeTcs MOCPECTBOM MPOBEIEHHUS KOHTAKTHON PabOThI ¢ 0OyYaroIIMMHUCS
(BKJIIOYAs IIPOBEICHUE TEKYIIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSATENILHOI pab0Thl 00yJaroIHXCsI
Y IPOMEKYTOYHOM aTTECTAIHH.

B nmponecce 0CBOCHUA NUCHUIIIIMHBI MOXCT MPHUMCHATHCA 3JICKTPOHHOC O6y‘-I€HI/I€ n aucraH-
[IHOHHBIE 00Pa30BaTEIbHBIC TEXHOIOTUH.

B mponecce ocBoeHHMsS MUCHUIUIMHBI O0ydaromuecs OOeCIedYeHbl JOCTYIOM K 3JIEKTPOHHOU
MH(}OpPMaLlMOHHO-00pa30BaTEIbHON Cpeie U AIIEKTPOHHO-ONOIMOTEUHBIM CUCTEMAM.

3.2. Coaep:kaHue AUCUUILINHBI, CTPYKTYPHPOBAaHHOE [0 TeMaM

Tlianupyembie Buap! yue6Ho0i padoThI ®opmBbI
PESyIbTATLI KoHTakTHas padora :
OCBOEHHS: ) . 8 TEKYLIEro
S| §gd |af | R | oo
KoMNeTeRIIHH aNMeHOBaHHeE Pa3/Ie/IOB, TEM o - z g . S = (HauMeHo-
= 8 = E £| @ £ 2| Banue ome-
H MHIUKATOPBI = = 5l g o :!: e E ;
JOCTHKEHHS % < g 5 g-ﬁ E 5 B o HOYHOI'0
KOMIETEHITHH = |REE|HESE| O & | cpeacrsa)
I1K-4 Tema 1 «JaexkTpopaanoMaTepuaibDy Jlexmms
HIIK-4.1 CopepxaHue TEMBI:
WUIIK-4.2 1. Ha3HadyeHne M OCHOBHBIE CBOMCTBA 3JIEK-
TpOpaguoMaTepHaoB.
2. MerajinyecKue MaTepHaIbl.
3. DNeKTpOU3OJSIUOHHBIE (JIUAJIEKTpUYe- 4
CKHE) MaTepHabl.
4. MarHuTHble MaTepUabl.
5. IloaynpoBOJHUKOBBIE MaTEpPHAIbIL.
6. KoHCTpyKIIMOHHBIE MaTepUanbl U 3JIEMEH-
Tbl KOHCTPYKIIHUH.
IMpaktnyeckass pabora Nel. «Onekrpopa- Otuér 1o
JMOMaTepHaIbl. 4 HpaKTHye-
CKOH pabore
CamocrosrensHas paboTa. Camocrost-
TEJBbHOE
15 U3y4YEeHHE
y4e0HBIX
MaTepHaJIoB




ILnanupyembie

Buabl yuedHol padoThI

Pe3yIbTaTEI KonrakTHasi pagora : Popynt
0CBOEHMSI: : : § TeKyl1ero
E(::’M“pyeMOﬁ HaumenoBanue E é% s E ® = oo
KoMIeTeRIIH pa3sjesioB, TeM = et 3 S| S & (HauMeHo-
= S g|E &| 5 & o Banne omue-
U HHAUKATOPBLI = ° = & @ ::\ =) E g
OCTHIACHUS % e % 5 g“§ ; § = HOYHOI'0
KOMIeTeHIuii = SN ER|IEHSE| O = | cpeacTsa)
IK-4 Tema 2 «IlaccuBHBIE pATHOKOMIIOHEHTHD) Jlexnus
HIIK-4.1 CopepxaHue TEMBI:
HIIK-4.2 1. Ha3nauenwe u oOmipe XapaKkTepUCTHKH
KOMITOHCHTOB.
2. Pesuctopsr. 4
3. KornencaTopsl.
4. KaTymkyn WHIYKTHBHOCTH, JAPOCCEINH,
TpaHcdopmaTopsl.
5. KommyTHpyemble KOMIIOHEHTHI (Tiepe-
KJIFOUYATeINH, pejie, COeTMHUTEIHN).
nabopaTtopHas padora Nel. IlaccuBHBIC pa- Otuér o
JTMOKOMITOHEHTBI». 4 npaKTH4e-
CKOIi pabore
CamocrosTenbHas padboTa CamocTtos-
TEJbHOE
15 H3ydeHHe
Y9eOHBIX
MaTepuaaoB
T1K-4 Tema 3 «KAKTHBHBIE PATHOKOMIIOHEHTHD) Jlexmus
HIIK-4.1 ConeprxaHue TEMBI: Tectupona-
HIIK-4.2 1. [TosrynnpoBOTHUKOBBIE KOMIIOHEHTHI. HUE IO Te-
2. ITomynpoBOAHNUKOBBIEC AUOBI. 10 MaM JIeKIH-
3. TpaH3UCTOPBHL. OHHBIX 3aHs-
4. NHTerpanbHble MUKPOCXEMBI. TUI
5. ®yHKIMOHAJIbHBIE KOMIOHEHTHI
[paktuyeckas padorta Ne3.«AKTHBHBIE pa- Otuér 1o
JIMOKOMITOHEHTBI». 10 npaKTHye-
CKOH pabote
CamocTtosTenbHast paboTa CamocTtos-
TEeNbHOE
15 U3yUYCHHE
Y9eOHBIX
MaTepuaaoB
nTOro 4 4 4 87

[Ipumeuanue: - 0b6vem yacos coomeemcmeeHHO OJisk OUHOU PopMbl 00YUeHUs.




4. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA 1O OCBOEHUIO TUC-
HUITJINHBI

4.1. O0mme MeToAMYECKHEe PEKOMEHIAIMHU 10 OCBOEHUIO THCHHUILIUHBI, 00pa3oBaTe/IbHbIe
TeXHOJOTUH

JucnumnimHa peanu3yeTcs OCPEACTBOM IPOBEIEHUsI KOHTAKTHON paldoThl ¢ 00ydaromuMuUCs
(BKJIIOUAs POBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSTEIHHON pabOThl 00yUYarOmUXCst
Y IPOMEKYTOUHOM aTTECTAIUU.

[Tpu npoBeneHnN y4eOHBIX 3aHITHIA TTO TUCIUIUIMHE 00ECIICYNBACTCS PA3BUTUE Y 00 yUAIOIUXCSI
HABBIKOB KOMaHJHOW paOOThl, MEKITMUYHOCTHON KOMMYHUKAILIUU, IPUHATHS PEIICHUM, JIUJEPCKUX Ka-
4yecTB (BKJIIOYAsi IPOBEJICHUE UHTEPAKTUBHBIX JICKIMH, TPYNIOBBIX JUCKYCCUH, POJIEBBIX UTP, TPCHUH-
rOB, aHAIM3 CUTYallMil 1 UMUTALMOHHBIX MOJEJEeH, MpenoiaBaHue AUCUUIUIMHBL B (hopMe Kypca, co-
CTaBJIEHHOTO Ha OCHOBE PE3YJIbTAaTOB HAYUHBIX MCCIIEIOBAHUN, MPOBOJAUMBIX YHHUBEPCUTETOM, B TOM
YHClIe C Y4€TOM PETrHOHAJIbHBIX OCOOCHHOCTEH MpodecCHOHANbHON EATENIbHOCTH BBITYCKHUKOB U
notpedHoCcTeH paboTomareneii).

[IpenonaBanue IUCUUILIMHBI BEAETCS ¢ MPUMEHEHUEM CIIEAYIOUIMX BHJIOB 00pPa30BaTe/JbHbBIX
TEeXHOJIOTHii:

-0aNIbHO-PEUTHUHIOBasI TEXHOJIOTHS OILICHUBAHMS,

- DIICKTPOHHOE 00yUeHUE;

Jlis oueHKH 3HAHUM, YMEHUH, HABBIKOB M YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIIUU O AUCIIU-
IJTMHE TPUMEHSIETCs 0aUIbHO-PEHTHHTOBAsT CUCTEMa KOHTPOJISI M OLICHKH YCIIEBAEMOCTH CTYACHTOB. B
OCHOBY 0aJUTbHO-PEUTUHTOBON CHUCTEMBI MOJIOKEHBI IPUHIIUIIBI, B COOTBETCTBUU C KOTOPBIMHU (HOPMH-
pOBaHHE pEHUTHHIa CTYJEHTa OCYILECTBISETCS B XOJE TEKYIIEro KOHTPOJIs ycleBaeMOoCTH. Makcu-
MaJbHOE KOoJIMuecTBO OaiioB B cemectpe — 100.

4.2. MeToauyeckne yKazaHus 1Jis 00y4ar0IMXCH 10 OCBOEHHUIO THCHMILUIMHBI HA 3aHATUSAX
JICKIIMOHHOI'0 THIIA

JIeK1MOHHBIN KypC HpeJroiaraeéT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIIPOCOB Te-
MaTHYECKOTo TUiaHa. B xo/ie NIeKIMOHHBIX 3aHATHI pacKpbIBalOTCs 0a30BbI€ BOMPOCH B paMKax Kaxk-
0 TeMbl aucUUIUIMHBL. O003HAa4YarOTCs KIIHOYEBBIE AaCHEKThl TEM, a TaKXKe JAEJAlOTCS aKLEHThl Ha
HauboJee CI0XKHBIC U BaXKHBIE TOJIOKEHUS U3y4aeMOro MaTepHana.

Jlex1iOHHBIE 3aHATHS IPOBOISITCS B TIOTOYHOM ayIUTOPUHU C MPUMEHEHHEM MYJIbTUMEIUHHOTO
MpoeKTopa B Buje yueOHoil mpesentanuu wiu B DMOC yHuBepcurera.

B xone neKIuoHHBIX 3aHATUN pEeKOMEHAYeTCsl KOHCIEKTHpOBaHUE yueOHOro Marepuana. Bos-
MO>KHO BEJICHHE KOHCIEKTA JICKIIUI B BUJI€ MHTEIJUIEKT-KapT.

OTtaenpHbIE TEMBI MTPEeAIaraloTcs Uil CaMOCTOSATENbHOIO U3Y4YeHUS (KOHCTIEKTUPYIOTCS).

Matepuanbl JEKIHI SBISIOTCS OMOPHOM OCHOBOM 7Sl TIOJATOTOBKU OOYYaIONINXCs K MpaKTHYe-
CKHM 3aHATUSIM / 71a00paTOpHBIM paboTaM U BBIITOJIHEHHUS 3aJIaHUI CAMOCTOATEIbHOU paboThl, a TAKKe
K MEPONPUATHUSAM TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAlUU MO TUCLUUTLIMHE.

4.3. MeToauuecKue yKa3zaHus JJs 00y4AIOIMUXCsl 0 0CBOEHUIO AUCHHUIIMHBI HA 3aHATHAX
CEeMHHAPCKOro THIA/ HA MPAKTHYECKUX 3aHATHAX

[TpakTHueckue (CeMUHAPCKUE) 3aHITUS MPEACTABISAIOT COO0H AeTanu3auio JEKIMOHHOTO TEO-
PETUYECKOT0 MaTepuana, MPOBOAATCS B LEIAX 3aKPEIUICHUS] Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3-
nenbl. OCHOBHOM (OpMOM TPOBENIEHUS] CEMUHAPOB W MPAKTHYECKUX 3aHITHI SBISETCS 00CYXKICHUE
Hanbosee MPOOJIEMHBIX M CIOXHBIX BOIIPOCOB MO OTAEITHHBIM TEMaM, a TaKKe pelleHHe 3aa4 U pas-
OOp IPUMEPOB U CUTYAITUH B ayJAUTOPHBIX YCIOBUSIX.

[TpakTudeckue (CEeMHHAPCKHE) 3aHATHS 00yUaOIUXCsI 00ECTIEYNBAIOT:

- MPOBEPKY M YTOYHEHHUE 3HAHUM, TTOJTYYCHHBIX Ha JICKITUAX;

- TIONTyYeHUE YMEHHUI U HaBBIKOB COCTABJICHHSI JOKJIAJIOB U COOOIICHH, 0OCYKACHHS BOIIPOCOB
1Mo y4eOHOMY MaTepHary JUCIUTIINHBI,

- MOJIBEICHUE HMTOrOB 3aHITHUH MO PEUTHHTOBOM CHUCTEME, COIJIACHO TEXHOJIOTHYECKON KapTe
JUCITATIITUHBI.

[IpakTudeckue 3aHATHSI OPTaHU3YIOTCS, B TOM YHUCIe B (hOpME MPAKTHUECKON MOATOTOBKH, KO-
TOpasi MpeAycMaTpUBaeT ydacThe OOy4arolIMXcs B BBIMOJHEHHM OTIEJIbHBIX 3JIEMEHTOB padoT, CBS-
3aHHBIX ¢ OyAyIIel mpodeccHoHATbHON AeSITENLHOCTHIO.



4.4, MeTonnuyecKue YKa3aHusl M0 CAMOCTOSAITEIbHON padoTe 00yyarouiuxcsi

CamocrosrenbHas paboTa 006ecrneunBaeT MOArOTOBKY 00YYarOmEerocst K ayIMTOPHBIM 3aHATUSIM
U MEpONPUATUAM TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOW aTTeCTallMd MO M3Y4aeMOM JUCIUIUIMHE.
Pe3ynbTaThl 3TON MOATOTOBKH MPOSIBIISIOTCS B aKTUBHOCTU 00YUAIOMIErOCsl HA 3aHATUSAX U B KAUeCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYruX GOpM TEKYIIEro KOHTPOJIS.

CamocrosTenbHas padoTa CTyIEHTOB BKIIIOYAET:

1. Wsyuenwue yueOHOI TUTEpATYypHI MO KYPCY.

2. Paboty c pecypcamu MuTepHeT

3. CamocrosTenbHOE U3yuyeHne y4eOHbIX MaTEepUajIoB

[Tpy BHIMOHEHUH 33JaHUH JJIS1 CAMOCTOSITENILHON pabOThl pEeKOMEHIyeTCs MpopaboTKa MaTepH-
aJIOB JICKIIMH MO KaXKJI0M MPONJEHHON TeME, a TAKKE U3YUYCHUE PEKOMEH1YEMOM JINTEPATypHI.

Jist o0yyaromuxcs 1o 3a04Hoi (popme 00ydeHHs caMOCTOsATENbHAs PadoTa SBISAETCS OCHOBHBIM
BUJIOM Y4€OHOM e TEIIbHOCTH.

Jlist obecrieueHrs CaMOCTOSTENIbHON paboThl 00yUYaAIONINXCS UCTIONB3YETCS AIEKTPOHHBIN y4eo-
HBIHN Kypc, co3nannbiii B OMOC ynuBepcuteta http://sdo.tolgas.ru/.
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5. YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE JUC-
IMUITIJIMHBI

5.1. IlepeyeHb OCHOBHOH M JONOJHUTEIbHOW y4eOHOW JHMTEPATypbl, HEOOXOAMMOM s
OCBOCHUSA TUCLHMIINHBI

OcHoBHasi iUTEpaTypa:

1. Huxudopos, U. K. Marepuanbl 3JeKTPOTEXHHUECKHUX U PATUOICKTPOHHBIX YCTPOHCTB :
yue6. mocobue / M. K. Hukudopos. - Jlokymenr read. - Mocksa [u ap.] : Undpa-Umxkenepus, 2024. -
528 c. - Ilpun. - URL: https://znanium.ru/read?id=453238 (marta o6pamenus: 19.06.2025). - Pexxum
JOCTyma: sl aBTopu3. monb3oBaTenei. - ISBN 978-5-9729-1955-0. - Tekcrt : 35IeKTpOHHBIN.

2. XUMHKO-TEXHOJOTMYECKHE OCHOBbI MUKpPO- U HAHOAJIEKTPOHHUKH : y4yeO. mocodue / A. A.
Benuuko, U. B. I'pummna, A. H. UrnaroB [u ap.] ; mox pen. A. H. Urnarosa. - JlokymeHnr read. -
Mocksa [u ap.] : Uadpa-Umxenepus, 2023. - 352 c. - URL: https://znanium.ru/read?1d=434812 (nata
obpamienus: 19.06.2025). - Pexxum goctyna: i aBropus. mosb3oBateneit. - ISBN 978-5-9729-1316-
9. - TekcT : 2JIeKTPOHHBIH.

3. Huxudopos, . K. Dnexrponnas annapatypa. OCHOBHbIE MaTe€pHaiIbl H TEXHOJIOTUH MUKPO-
U HaHOANEKTpoHUKH : yueO. mocobue / U. K. Hukudopos. - Hokyment read. - Mocksa [u ap.] : Un-
dpa-Unxenepus, 2023. - 416 c. - [Ipwr. - URL: https://znanium.ru/read?1d=434834 (nata oOpameHus:
19.06.2025). - Pexxum moctyma: Juis aBTopu3. mosb3osareneit. - ISBN 978-5-9729-1230-8. - Tekcr :
AIEKTPOHHBIN.

4. Jlemakos, lO. I1. BBenenue B MaTepuanibl 3JIEKTPOHHON TeXHUKHU : yueO. mocodue / FO. I1.
Hemaxos. - Jlokyment read. - Mocksa [u ap.] : Uadpa-Umxkenepus, 2024. - 308 c. - [Ipw. - [peam.
yka3. - URL: https://znanium.ru/read?id=453233 (mara obpamienus: 19.06.2025). - Pexum gocrymna:
JUIs aBTOpU3. moJib3oBarenei. - ISBN 978-5-9729-1587-3. - TekcT : 371eKTpOHHBIN.

5. Huxudopos, . K. Marepuansl 1eKTpOHHONH KOMIIOHEHTHON 0a3bl U YCTPOMCTB AJIEKTPO-
HUKHU : yue0. mocobue. Kuura 2. DnekTpou30IsSIUOHHbIE, TOTYIPOBOJHUKOBBIE U MarHUTHBIE MaTe-
puanel / . K. Hukudopos. - Jlokyment read. - Cankr-IlerepOypr [u np.] : Jlans, 2026. - 357 c. -
IMpun. - URL: https://reader.lanbook.com/book/513483 (mata obparuenus: 12.05.2025). - Pexxum mo-
CTyma: JJis aBTOpu3. moib3oBaresei. - ISBN 978-5-507-53829-4. - TekcT : 371eKTpOHHBIH.

JlonoJIHUTeIbHAS JIUTEpaTypa:

6. Ilerpos, K. C. Paguomatepuaiibl, paIuOKOMIOHEHTHI M 3JEKTPOHUKA : yued. mocodue amns
BY30B 110 cnienmanbHocTH "Pagnorexnuka” / K. C. Ilerpos. - Cankrt-IlerepOypr : ITutep, 2006. - 521 c.
: . - (YuebHoe mocobue). - And. ykaz. - ISBN 5-94723-378-9 : 152-13;174-00;267-30. - Tekcr :
HEIOCPEICTBEHHBIMN.

7. @paiineH, [Ix. CoBpeMeHHbIE TaTUuKy : cripaBoyHuK / Ppaiinen, [x. ; nep. ¢ anri. 0. A.
3abonotnout nmox pex. E. JI. Ceunnosa. - Mocksa : Texunocdepa, 2006. - 588 c. : ui. - (Mup snexTpo-
Huku. [VIL 09]). - ISBN 5-94836-050-4 : 290-40. - TekcT : HeMOCPeACTBEHHBIH.

8. Ko3snosa, U. C. CrnpaBounuk mo paguotexuuke / . C. Kosnoga, 0. B. lllepbakosa. - Po-
ctoB-Ha-Jlony : ®enuxkc, 2008. - 315 c. : uin. - (CrnpaBounuk). - ISBN 978-5-222-13200-5 : 69-30. -
TekcT : HenmocpeACTBEHHBIM.

9. Curnukos, A. B. [Ipuxnagnas sneKTpoHHKa : y4e0. JUIs CTYACHTOB cpel. mpod. oOpa3oBa-
Hus no cneruanbHoctH 09.02.01 "Kommbrotep. cucremsl u komiuiekcsl" / A. B. Cuthukos, 1. A.
Cutnukos. - JlokymeHTt read. - Mocksa : Kypc [u ap.], 2023. - 272 c. - (Cpennee npodeccuoHanbHOe
obpaszosanue). - URL: https://znanium.ru/read?id=420069 (mara obpamenus: 02.04.2025). - Pexum
JocTyma: ast aBTopus. nmoib3oBatene. - ISBN 978-5-906923-28-8. - 978-5-16-012758-3. - 978-5-16-
103303-6. - TeKcCT : AIIeKTPOHHBIH.

10. PadukoB, P. A. DnexTpoHHbIE LIENIM W CUTHAIBL. AHAJIOrOBbIE CUTHAIBI U YCTpOICTBa :
yuae0. mocodue / P. A. Paduxos. - Jlokyment Reader. - Cankr-IlerepOypr [u np.] : Jlans, 2022. - 440 c.
- (YueOnuku i By3oB. CnenmansHas nuteparypa). - URL: https://reader.lanbook.com/book/209978
(mata obpamenus: 31.10.2025). - Pexxum moctyna: uist aBTopu3. mosib3oBareneit. - ISBN 978-5-8114-
2695-9. - TekcT : 2MEeKTPOHHBIN.

11. Py6uos, E. A. ABuanuoHHbIE PagUO3JIEKTPOHHBIE CUCTEMbl M KOMIUIEKCHI U OCHOBBI HX
npuMeHeHus : yued. mocobue / E. A. Pyouos, O. M. Illukasko. - Jlokyment read. - Mocksa [u 1p.] :



Nudpa-Unxenepus, 2023. - 328 c. - [Ipw. - URL: https://znanium.ru/read?1id=432946 (nata oOpare-
Hust: 01.02.2025). - Pexxum nocryma: i aBTopu3. nonb3oBarened. - ISBN 978-5-9729-1509-5. -
TeKCT : AIEeKTPOHHBIH.

12. Karanos, B. 1. PaguorexHuka: OT HCTOKOB JI0 HalIMX JHEH : y4el. mocoOue s By30B IO
HanpasieHusaMm noaror. 11.03.01, 11.04.01 "Paguorexnuka" u 11.05.01 "PaguonekTpoH. cuctemsl U
komruiekcel" / B. W. Karanos. - JlokymenT read. - Mocksa : ®OPYM [u np.], 2024. - 352 c. - (Bbic-
mree obpaszosanue). - URL: https://znanium.ru/read?id=446158 (mata oopamenwus: 23.09.2025). - Pe-
XKHUM JIOCTyma: JJisi aBTopu3. mosb3zoBareneir. - ISBN 978-5-00091-495-3. - 978-5-16-013412-36. -
978-5-16-102994-7. - TekcT : ANEKTPOHHBIN.

5.2. IlpogeccuonaibHbIe §a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbl, HHTEP-
HeT-pecypchbl

1. Koncynprantllntoc [DnextponHslil pecypc]: CnpaBouHas npaBoBas cucrema. - Pexum no-
cryna: http://www.consultant.ru/.

2. DaekTpoHHas 6ubanoTeyHas cuctema [10BOIKCKOTO TOCYAaPCTBEHHOTO YHUBEPCUTETA CeP-
BHca [ DNeKTpOHHBIH pecypc]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

3. DJexTpoHHO-OMOMMOTEeYHAs cucTeMa Znanium.com [DIeKTpoHHBIA pecypc]. - Pexum no-
cryma:http://znanium.com/. — 3aru. ¢ sxpana.

4. DnexkTpoHHO-OMOMMOTEeUHas cuctema «M3gatennbcTBo Jlanb» [DnexkTpoHHBIM pecypc]. - Pe-
xwuM jgocrtyna: https://e.lanbook.com/. — 3aru. ¢ skpana.

5. Hayunas snexktponnas 6ubnmorexka eLIBRARY.RU [DnexTponnsiit pecypc]. - Pexum no-
ctyna: http://elibrary.ru/defaultx.asp. - 3ara ¢ skpana.

6. OtkpbiToe 0Opa3oBanue [DIeKTpOHHBINH pecype]. - Pexxum mocryna: https://openedu.ru/. -
3ary ¢ 3KpaHa.

7. Polpred.com. O630p CMMU. [TonHOTEKCTOBAsI, MHOTOOTpacieBas 6a3a manubiX (B/1) [Dnek-
TPOHHBIHN pecypc]. - Pexxum mocryma:http://polpred.com/. — 3aru. ¢ skpana.

8. baszbl ganHbIX BceepoccHilcKOro MHCTUTYTa HAyYHOM M TEXHUYECKOH HH(pOpMaIuu
(BUHUTU PAH) no ecrecTBeHHBIM, TOUHBIM M TEXHUYECKUM HaykaMm OJIEKTPOHHBIN pecypc]. - Pe-
XuM jgoctyna: hitp://www.viniti.ru. — 3ari. ¢ skpaHa.

9. VuuBepcurerckas HHpopMalmoHHas cucrema Poccust [DnekTpoHHsIi pecypc]. - Pexum 1o-
cryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

10. OdunmansHas cratuctuka. OpunuansHbelii caliT @enepanbHOI CilyKObl rOCy1apCTBEHHON
CTaTUCTUKH [ DNEKTPOHHBIN pecypc]. - Pexum gocryna: https:// www.gks.ru/ —3ari. ¢ axpana.

11. ®dunancoBoO-?KOHOMHUYECKHUE MOKazaTtenu Poccuiickoit denepaiuu [DneKTpoHHBIN pecypc].
- Pexxum noctyma: https://www.minfin.ru/ru/statistics/ — 3ari. ¢ sxpaHa.

12. WurepHeT-pecypce

5.3. lIporpammHoe oGecneyeHue

HNudopmannonHoe obecrieueHney4eOHoronpoecca o JUCHUILIMHE OCYLIECTBISAETCS ¢ UCIOMb-
30BaHMEMCIIETYIONIETONPOTrpaMMHOT0o00ecieueH sl (JIMIIEH3MOHHOTO U CBOOOJHO PaCIpOCTPaHIEMO-
r0), B TOM YHCJI€ OT€YECTBEHHOI'O IPOM3BOJICTBA:

Ne HaunmeHoBanue YcioBus gocryna
n/n
1. Microsoft Windows 13 BHYTPEHHEH CEeTH YHHBEpCHTETa (JIMIICH3MOHHBII JIOTOBOP)
2. MicrosoftOffice 13 BHYTPEHHEH CEeTH YHHBEpCHTETa (JIMIICH3MOHHBII JIOTOBOP)
3. C10 MOODLE U3 JI000H TOYKH, B KOTOPOW MMeeTcsl JOCTYI K ceTh MHTepHeT (JIMIeH3UOH-
HBII JOrOBOP)
4, Bpaysep u3 1000i TOYKH, B KOTOPO# MMeeTcss IocTyl K cetd MHTepHeT (CBOOOIHO
pacIpocTpaHsieMoe)
5. [Makersr [IIIO MammHHOTO | M3 JTI000H TOYKH, B KOTOPOH MMEETCS JOCTYH K ceTn VHTepHeT (JIMIEeH3HOH-
MOJICTTMPOBaHHUS Electron- | uelii noroeop)
icsWorkbench (Multisim).
6. Cucrema MOJICIUPOBAHUS | U3 JIFOOOH TOYKH, B KOTOPOH MMeeTcst IOCTyI K ceTu VHTepHeT (CBOOOIHO
JNEKTPOHHBIX YCTPOHMCTB | pacmpocTpaHseMoe)
Micro-CapVersion 12.2.0.4
7. [porpaMmHast MozeNb | U3 M00O0H TOYKH, B KOTOPOil MMeeTcs TOCTyN K ceTH MHTepHeT (JIMIeH3HOH-



http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
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n/n

HaunmeHnoBanue

Ycaosus nocryna

yuebHoit 9BM

HbIii IOTOBOD)
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6. ONMCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM JJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUITJIMHE

[TomemeHust mMpeacTaBiIsSOT cOO0N ydyeOHbIe ayAUTOPHM [AJISl MPOBEACHUS YU4EeOHBIX 3aHATHIA,
NPEIYCMOTPEHHBIX Y4eOHBIM IJIAHOM M pabodeil mporpaMMoi AMCHHUIUIMHBI, OCHAIIEHHBIE 000pYa0-
BaHUEM M TEXHUYECKHUMH CPEICTBAMU O0yUEHUSI.

3aHATHSA JEeKIMOHHOI0 THUMA. Y4yeOHbIE ayJUTOPUU AJS 3aHATUN JIGKIMOHHOTO THUIA YKOM-
IUIEKTOBAHBI MeOEeNbl0 M TEXHHUYECKUMHU CPEJICTBaMU OOyuYeHUs, CIYKalUMHU JJs HpeJCTaBIICHUS
yueOHoli nHpopManuu (CTallMOHAPHBIE WK TIEPEHOCHBIE HAOOPHI IEMOHCTPAIMOHHOTO 000pYIOBaHUS
(mpoeKkTop, 3KpaH, KOMIBIOTEP/HOYTOYK), yueOHO-HATJIsAIHbIE TTOCOOUs (TIPE3EHTAIIMU TI0 TeMaM JICK-
i), oOecreunBaronIe TEMAaTHYECKUE WILTIOCTPAIIMK, COOTBETCTBYIOLIUE NAaHHOM Mporpamme IHc-
LUTUTHHBIL.

3aHATHSA CeMHUHAPCKOIro THIA. Y4eOHbIC ayAUTOPUH JUIS 3aHATHI CEMHUHAPCKOTO TUIA YKOM-
IUIEKTOBaHBI MeOeIbl0 M TEXHHUYECKHMMM CpEICTBaMU OOyuYeHUSs, CIYKallUMH IS MpeICTaBIICHUS
yueOHoI nHopManuu (CTalMOHAPHBIE WK TIEPEHOCHBIC HAOOPHI JEMOHCTPAIIMOHHOTO 000PYAOBAHUS
(IpoeKTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

IIpomexyTounas arrecranus. /(s mpoBeIeHUs IPOMEKYTOUHON aTTECTALMU 1O TUCIHUIUINHE
UCIIONIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHI, OCHAILEHHBIE KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO
nojkJtoueHus: K cetd HMHTepHer M oOecrieueHHWEM JocTyna B 3JIEKTPOHHYIO HH(OPMALMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETa U/UIN y4eOHbIE ayAUTOPHH, YKOMIUIEKTOBAaHHBIE MEOENbI0 U
TEXHUUYECKUMHU CPEICTBAMU O0yUECHHUSI.

CamocrosiTeibHas padora. [loMerenus s caMOCTOSTETFHOM pabOThI OCHAIEHBI KOMIIBIO-
TEPHOW TEXHUKOW C BO3MOKHOCTBHIO MOAKIIOYEHUSI K ceTH «/HTEpHET» M JOCTYNOM K 3JIEKTPOHHOM
nH(pOpPMallMOHHO-00pa30BaTeIbHON cpelie yHUBepcuTeTa. [l opraHu3aiuu caMoCTOSITENIbHON pado-
Thl 00Y4aIOIINXCS UCTIOIb3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCHUTETA;

Oubnmmoreka (Meauasan), UMEKIas MecTa JUisl 00ydJaromuXcsi, OCHAIICHHBIE KOMITBIOTEPAMH C
JOCTYIOM K 0a3aM JaHHBIX U ceTH MIHTepHeT.

JyiekTpoHHAsA MH(OPMAIIMOHHO-00pa3oBaTeabHas cpena ynusepcurera (AUOC). Kaxnprit
oOyyaroImuiicss B TeYEHHE BCEro nepuoja o0ydeHus oOecriedyeH MHIUBUIYaIbHBIM HEOIPaHUYEHHBIM
JIOCTYTIOM K JJIEKTPOHHOW HHGOpMAIIMOHHO-00pa3oBarenbHoi cpene yHuBepcutera (DUOC)
http://sdo.tolgas.ru/ u3 m06OI TOYKKM, B KOTOpPOH HMeeTcs JOCTym K HH(POpPMAIMOHHO-
TEJIeKOMMYHUKalMOHHOM ceTH "MHTepHeT", Kak Ha TEppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

OUOC ynuBepcurera 00ecrneynBaeT:

JOCTYN K y4eOHBIM IIaHaM, pabo4yuM MporpaMMaM JUCHUHUIUIMH (MOIyJel), mporpaMmmam Ipak-
THUK, JJIEKTPOHHBIM Y4e€OHBIM H3JIaHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pECypcaM, YKa3aHHBIM B
paboumx mporpaMMax JTUCIUIUIMH (MOyJei), mporpaMMax MpakTUK;

(opMHpOBaHUE NEKTPOHHOTO MOPT(HOIUO 00YUAOLIETr0oCs, B TOM YHCIE COXpPaHEHHE ero paboT
Y OLIEHOK 32 3TH pabOoTHI.

B cny4ae peanuzanun o0pa3oBaTeNbHON MPOrpaMMBbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00y4eHus,
JUCTaHIIMOHHBIX 00pa3oBarenbHbIX TexHOJIorui JNMOC nononHUTEIsHO 00eCIeYnBaeT:

¢dukcanmo xoaa o0pa3oBaTENbHOIO MPOLEcca, Pe3yIbTaTOB MPOMEKYTOUHON aTTEeCTalluu U pe-
3yJIbTaTOB OCBOEHUS 00Pa30BaTEIbHON MPOTrPAMMBI;

IpoBe/IeHUE YUeOHbBIX 3aHATHH, IPOLETyp OLEHKH pe3yIbTaTOB 00YUEHHUs, pealn3alus KOTOPhIX
MPEelyCMOTPEHA C NMPUMEHEHHEM 3JIEKTPOHHOTO OOY4YeHHMsI, JUCTAHLIMOHHBIX OOpa30BaTENIbHBIX TEX-
HOJIOTHI;

B3aMMOJICICTBIE MEXAY ydyacTHUKaMu oOpa3oBaTeIbHOro IMpoliecca, B TOM YHCIie CHHXPOHHOE
U (WJIM) aCHHXPOHHOE B3aMMOJIEUCTBUS TOCpeAcTBOM ceTH "MHTepHer".
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7. OCOBEHHOCTHU OPTAHM3AIIMA OBYYEHUSA JJIA JIUL C O'PAHUYEHHDBI-
MM BO3MOXHOCTAMMU 310POBbSA U NTHBAJIN10OB

[Tpu HeoOxonuMocTu paboyas mporpaMMa JUCHUILUIMHBI MOXKET OBITh aJalTHpOBaHa i obec-
neueHus: 00pa3oBaTENbHOTO MPOLIECCa UHBAIHUIOB U JIUIl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 310PO-
Bbs, B TOM YHCJI€ /Ul IUCTaHIIMOHHOTO 00yuenus. /st aToro TpeGyercs 3asBieHHe CTyAeHTa (ero 3a-
KOHHOTO IIPEICTaBUTEINS) U 3aKJIFOUEHHUE IICUXO0JIOr0-MeauKo-nenarornyeckoit komuccuu (ITMIIK).

B cinydyae HeoOxoaumocTH, 00y4yaromMMcesl U3 YHCIIa JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3710pOBbs (110 3asBJICHUIO O00YYAIOIIErocs) a JUisl HHBAJIMOB TaKXKe€ B COOTBETCTBUU C UHIAUBUIYalb-
HOM mporpaMMoil peaOuINTalMu MHBAIK/IA, MOTYT IIpejiaraTtbCs CleAyollue BapUaHThl BOCIPUATHS
yueOHOI nH(OPMAIMH C YIETOM MX UHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH, B TOM YHUCIIe
C IPUMEHEHUEM 3JIEKTPOHHOTO O0yYEHHS U TUCTAHIIMOHHBIX TEXHOJIOTHUMA:

- JUIS JIUI] C HApYIICHUSIMU 3pEHHs: B TIEYaTHOM (popMe yBeTHUYeHHBIM MIPUPTOM; B (hopMe dIIeK-
TPOHHOTO JIOKyYMEHTa; B ¢hopMme ayauodaiina (mepeBoa yueOHBIX MaTepualioB B ayauodopmar); B Ie-
yaTHOW (opMe Ha s3bIke bpailinst; HANBHUYaNbHbIE KOHCYJIBTAIIMH C TPUBJICYCHUEM TU(DIOCYpaOTIe-
PEBOIUMKA; UHAUBHUAYAIbHbIC 33/1aHUS U KOHCYJIbTALIUH.

- ISl JIUII C HApYIISHHMSIMH CITyXa: B TIedyaTHOH (opme; B (hopMe AIIEKTPOHHOTO JTOKYMEHTA; BH-
JeoOMaTepHalsl ¢ CyOTUTpaMH; HHAWBUIyadIbHbIE KOHCYIBTAIIUU C IPUBICYEHUEM CYpJOTIEPEBOIUNKA;
WH/IMBUYaJIbHBIC 3aaHNUS U KOHCYJIbTALIUH.

- IS JIMI] C HApYIIEHUSIMU OMOPHO-IABUTATEIBHOIO alapara: B HedaTHo ¢opme; B (opme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiisa; HHIUBUIYaIbHBIC 3aJaHUS U KOHCYJIbTAIlHH.
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8. OHEHOYHBIE MATEPHAJIbI (®OHJ OHEHOYHBIX CPEICTB) JJIsI TEKY-
IET'O KOHTPOJIA YCIIEBAEMOCTHU U IIPOMEKYTOYHOU ATTECTAIIN

8.1. Onucanume mnoka3aTejeid W KpPUTePpHEB ONEHUBAHUS KOMIETEHIHH Ha
Pa3JMYHBIX 3Tanax ux GopMUPOBAHHS, ONMCAHUE IIKAJ OLEHUBAHUS

Jlis OlIeHKM 3HaHWH, YMEHHIA, HABBIKOB U YPOBHSI C(DOPMUPOBAHHOCTH KOMITETCHIIUU IO TUCIIU-
TUTHHE PUMEHSETCs 0aUIbHO-PEUTUHTOBAsI CUCTEMA KOHTPOJIS U OIICHKH yCIIEBaEMOCTH CTYICHTOB. B
OCHOBY OQJUTBHO-PEHTHHTOBOM CHCTEMBI TIOJIOKEHBI IPUHIIHITBI, B COOTBETCTBHH C KOTOPHIMU (hOpMHU-
pOBaHHME PEUTHHra CTYJACHTA OCYHIECTBIISICTCS B XOJ€ TEKYIIEro KOHTPOJS yclieBaeMOCTH. Makcu-
MaJbHOE KOoJIMuecTBO OaiioB B cemectpe — 100.

IIkana oueHKH pe3yibTATOB OCBOEHHS JUCHMILUIMHBI, C()OPMHUPOBAHHOCTH Pe3yJbTATOB

0o0yuyeHust
®opma mnpose- | IlIkajabl OneHKH YPOBHA
JEeHHS chopmupoBanHocTH pe3yiab- | llIkana oneHKH yPOBHS 0CBOEHHS UCIUTLIMHBI
MPOMEKYTOYHOH | TATOB 00y4eHUsl
arTecTaluu YpoBHeBas 100 GampHast | 100 OanpHas | 5-OammpHas miKaia, Henudde-
[IKajla OIICHKH | ImKaia, % nikana, % nuddepeHImpoBaHHas PEeHIUPO-
KOMITETEHITHI OIIeHKa/0ast BaHHas
OIICHKA
Ox3amen JIOTIOPOTOBBIN Huxe 61 Huxe 61 «HEYIIOBIICTBOPHUTEIBHO» / | HE 3aYTECHO
2
TTOPOTOBHII 61-85,9 61-69,9 «YIOBJIETBOPUTEIHHO» / 3 3a4TEHO
70-85,9 «xopormioy / 4 3a4TEHO
TTOBBIIICHHBIH 86-100 86-100 «OTIHYHOY / 5 3a4TEHO

[To uroram Tekymiel ycreBaeMOCTH CTYACHTY MOXKET ObITh BBICTABJIEHA OLIEHKA I10 MPOMEXY-
TOYHOW aTTECTAIlMH B COOTBETCTBUHU 32 HAOpaHHBIMHU 3a ceMecTp OayuiaMu (10 HAKOMHUTEIBHOMY peil-
TuHry).CTyeHTaM, HaObpaBIIUM B X0/1€ TEKYILEro KOHTPOJIs YCIIEBAEMOCTH 0 AUCLUILIMHE OT 61 110
100 GayuToB W BBITIOJHUBIIUM BCE 00sI3aTCIIBHBIC BUJIBI 3aIUTAHUPOBAHHBIX YYCOHBIX 3aHSATHH, IO pe-
HIEHUIO IpenojaBaress 0e3 NIPOX0KICHHUs IPOMEKYTOUHONW aTTECTalluK BBICTABIISIETCS OLIEHKA B CO-
OTBETCTBUH CO LIKAJIOW OLIEHKU PE3yJIbTaTOB OCBOEHUS AUCIUILINHBI.

PesynbTaT 00y4enus cuuraercsi cpOPMHPOBAHHBIM (NOBBILNICHHBIH YPOBEHb), ECIIH TEOPE-
TUYECKOE COJIep)KaHNE Kypca OCBOCHO IMOJHOCTBHIO; MPU YCTHBIX cOOECEOBAHUSIX CTYAEHT MCUEpIIbI-
BAIOIle, IOCJIEA0BAaTENbHO, YEeTKO M JIOTMYECKH CTPOMHO M3laraeT ydeOHbI MaTepHual; cBOOOAHO
CIPAaBJISETCS € 3aJladyaMM, BOIIPOCAMU U JPYTMMHU BHJIaMU 3aJlaHuH, TpeOYIOIUX MPUMEHEHUS 3HaHUH,
UCTOJIb3YeT B OTBETE JIOMOJIHUTENBbHBIA MaTepuall; Bce HMpPeAyCMOTpeHHble paboueil yueOHOM mpo-
rpaMMOil 3a1aHHSI BHITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBaHUSIMH, CTYIEHT CIIOCOOEH
AQHAJIN3UPOBATH MOJIyYEHHBIE PE3YNIbTAThI; IPOSBIIAET CAMOCTOSATENBHOCTD IIPY BBINOJIHEHUN 3a1aHUM,
KayeCTBO MX BBINOJIHEHHUS OLEHEHO YnciaoM 0amioB oT 86 10 100, yTO COOTBETCTBYET MOBBIILIEHHOMY
YPOBHIO c(hOPMUPOBAHHOCTH PE3YyIHTATOB 0OYUEHUSI.

PesyabTaT 00yueHusi cuuraercss c¢(popMUpPOBAHHBIM (IIOPOTOBBI YPOBEHb), €CIIU TEOPETH-
4YecKoe COZep)KaHue Kypca OCBOCHO MOJHOCTBIO; MPU YCTHBIX COOECEOBAHUSAX CTYIAEHT IOCIIEA0Ba-
TEJIbHO, YETKO U JIOTUYECKU CTPOMHO M3JaraeT y4eOHbIM MaTepuai; CIpaBiseTcs ¢ 3aJa4aMu, BOIPO-
caMHM U JApYrMMHU BUJAMU 33JJaHUi, TpeOyIOIUX MpUMEHEHHsI 3HAHUH; BCe MPEeIyCMOTpEHHbIe paboueii
yueOHOI MporpaMMoii 3aJaHusl BBIMIOJIHEHB B COOTBETCTBUH C YCTAHOBJICHHBIMU TPEOOBAaHUSAMU, CTY-
JIEHT CIOCOOEH aHAIU3UPOBATh IOJIYyYEHHBIE PE3yJbTaThl; MPOSIBISAET CAMOCTOSTEILHOCTh MPHU BHI-
MOJTHEHUH 3aJJaHui, KaueCTBO MX BEITOJHEHUS OLIEHEHO YnclIoM OayuioB ot 61 mo 85,9, uTo cooTBeT-
CTBYET ITOPOTOBOMY YPOBHIO C(POPMUPOBAHHOCTH PE3YyIbTATOB 0OYyUEHUS.

PesyabTaT 00ydyeHusi cuuTaercss Hec)OPMHMPOBAHHBIM, €CIM CTYJCHT IPU BBIIOJHEHUU 3a-
JAaHUW HE JIEMOHCTPUpPYET 3HaHUM yuyeOHOro marepuaia, JONMYCKaeT OIIMOKH, HEYBEpEeHHO, ¢ 00Jb-
HNIMMH 3aTPYAHEHUSIMH BBIMOJHSET 3aJaHUsl, HE JIEMOHCTPUPYET HEOOXOJUMBIX YMEHHH, KayecTBO
BBITTOJIHEHHBIX 33JJaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSAM, KQUECTBO UX BBIMOJIHEHUS
OILICHEHO YMCJIOM 0asliioB HUXkeE 61, YTO COOTBETCTBYET AOMOPOTOBOMY YPOBHIO.



14

q)OpMLI TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

@DopMBbI TEKYILIEr0 KOHTPOJIsI KommuecTtBo KomuuectBo 6Gan- | Makc.
KOHTPOJIHBIX | JIOB 3a | KOHTp. | BO3M. KOJI-
TOYEK TOYKY BO 0aJIoB

OTyér o mpakTUYecKoil padoTe 3 15 45

TecTtupoBaHue IO TeMaM JICKIIUOHHBIX 3aHATHUIH 1 40 40

TBopueckuii pedTHHT (yuacTue B KOH(pEpeHIUsIX, omuMnu- | 1 15 15

ajax u T.I.)

HMroro no gucuuivinHe 100 6as110B

CI/ICTeMa OLCHUBAHUA HpeI[CTaBJ'IeHa B BHeKTpOHHOM y‘Ie6HOM Kypce 110 JUCHHUIIIINHEC
http://sdo.tolgas.ru/.

8.2. TunoBble KOHTpPOJIbHBbIE 3aJaHusA WJiu uHble Matepuasnl 1 TEKYHIETI'O KOH-
TPOJISA YCIIEBAEMOCTH

8.2.1. TunoBble 3aJaHUs K MPAKTUYECKHUM 3aHATUIM

IIpakTnyeckas padora Ne 1. «uexkTpopaanomarepuabi». Lenb paboTel: 3akperuieHne 3Ha-
HUH, TOJYyYEHHBIX Ha JICKIIMOHHBIX 3aHSTHUSX, IO OCHOBOIIOJIATAIOIIMM BOIMPOCaM; MPUOOpeCTH yMme-
HUE pellaTh 3a/1a4M 110 AIEKTpopaaroMaTeprasam.

[IpumepHbIe BONPOCHI U 32 IaHUS

1.1.1IpoBogHMKOBBIE MaTePHAIbI

Bapuant 1. YaensHoe conpoTuieHne cepedpa npu KOMHaTHOHN Temmeparype paBuo 0,015
MKOM-M, @ TeMIepaTypHblii K09(Q(HIHEHT yAeIbHOr0 CompoTHBIeHHs cocraBiser 4,1-10°K™*
OnpenennTh, KaK U BO CKOJBKO pa3 M3MEHUTCS JJIMHA CBOOOTHOrO mpobera 3JeKTPOHOB MPHU
HarpeBaHuu npoBojHuKa ot 300 go 1000 K.

Bapuanr 2. [Ipu BKIIOUEHHUH B 3JEKTPUUYECKYIO LIENb NPOBOJHUKA nuameTpoM 0,5 MM U 11u-
HOM 43 MM pa3HOCTh MOTEHIIMAJOB HAa KOHIlAaX MPOBOJHUKA cocTaBuia 2,4 B mpu Ttoke 2 A.
Onpenenuts J1€bHOE CONPOTUBJIEHNE MaTepualia MPOBOIHUKA.

BapuanT 3. Beruuciute yaenbHOE CONMPOTUBICHUE METAINTHYECKOT0 MPOBOAHUKA, HMEIOIIET0
miotHOCTh 970 Kr/M° 1 MousipHyIo Maccy 0,023 KI/MOJIb, €CITH H3BECTHO, YTO CPEIHSS CKOPOCTH
npeiida dTEKTPOHOB B IEKTPHUECKOM Moje HampsokeHHocThio 0,1 B/M cocraBnser 510 wm/c.
Mo:xHO nojaraTh, 4TO Ha KaKJblil aTOM KPUCTAININYECKON pelIeTKH NPUXOIUTCS OJIMH JIEKTPOH.

Bapuant 4. Kmegnoit npoBosoke JiuHON 6 M u nuametpom 0,56 MM NpUII0KEHO HaIpsKe-
Hue 0,1 B. CkonbpKO 3JIEKTPOHOB MPOMIET Yepe3 MomnepeuHoe ceueHue npopoauuka 3a 10 ¢, ecnu
yaenbHOe conpotuBiieHrne meau pasuo 0,017 mxOm-m?

Bapuant 5. IIpu HarpeBaHuu npoBoJa U3 MaHraHuHa JuiMHOW 1,5 mu nguamerpom 0,1 Mm
oT 20 go 100°C ero comporuBnenue ymenbinaercs Ha 0,07 Owm, a gnuna Bo3pacrtaet Ha 0,16%.
Onpenenuts TeMneparypHbli ko3dduuueHT yaensHoro conpotusieHus. [Ipu pacuerax NpuUHSATS,
YTO NPU KOMHATHOW TeMIeparype Ajs MaHTaHWHA yJeiabHoe conpoTtuBieHue p = 0,47 MkOM-M.

BapuanT 6. YenrHoe cCOmpoTHBIEHHE MEIHOTO MPOBOJAHMKA, comepikamero 0,5 at. % uH-
aust, paBHo 0,0234 MxOwm-M. OnpenenuTs KOHLEHTPALMIO aTOMOB MHIHS B MEJHOM CILIABE C
ynenbHbiM compoTuBieHueM 0,0298 mxOwm-Mm, monaras, 4TO BCE€ OCTATOYHOE COMPOTHBIICHUE
00yCIIOBJIEHO paccesHUEM Ha MPUMECHBIX aTOMaxX HUHIUS.

BapuanTt 7. OueHuTh yAenbHYIO TEIUIONPOBOIHOCTE A, MarHus npu remmnepatype 400°C, ec-

mu yaensHoe comportuBienue npu 0°C pasuo 0,044 MxOM-M, a TeMneparypHbIi KO3(QQPHUIIMEHT
YIETBHOTO COMPOTUBIIEHUSI COCTABISAET 4.10° K™

Bapuant 8. BMeTamuimueckoM MpOBOJHUKE C TUIOMIAJbI0 MOMEPEYHOT O CEUECHHUS 10% MM® 1
conpotuBieHreM 10 OM KOHLIEHTpalus CBOOOJHBIX 3JIEKTPOHOB paBHA 8,5-10% . Onpenenutsb
CPEIHIOI0 CKOPOCTh Jipeiida 3nekTpoHoB npu HanpspkeHun 0,1 B.

Bapuant 9. Onpenenuts, BO CKOJIBKO pa3 OTIUYAIOTCS YJENIbHbIE TEMIOEMKOCTH cepedbpa u
CBHUHIIA IpU KOMHAaTHOW TeMmIepaType. XapakTepuctudyeckas remneparypa Jlebas pasua 225 K
s cepedbpa u 105 K st cBunHna.

Bapuant 10. YaensHoe conmpoTuBienne Menu, conepxkamein 0,3 at. % oioBa mpu Temmnepa-
type 300 K, cocraBnser 0,0258 MkOm-M. BolunciauTh, BO CKOJIBKO pa3 U3MEHUTCS OTHOLIEHUE [


http://sdo.tolgas.ru/

15

YAEIbHBIX CONPOTHBIEHUH Meau 1pu Temnepatypax 300 u 4,2 K: B = p,,/ p, ,, ecniu conepxanue

0JI0Ba B MEJTHOM IpoBOAHUKE CHU3UTH 10 0,03 at. %.
1.2. TloaynpoBOJAHUKOBbI€ MATEPHAJIbI
Bapuant 1. Paccunrtarh KONIMYECTBO CYpbMblI, HEOOXOJIMMOE JUIsl BBIpALIMBAHHS KpHUCTaJIa
repMaHusi N-tuma ¢ yaeiabHbIM comportuBieHueM p = 0,01 Omem u3 pacmiaBa maccoii M=4 kr B

HPEANOJIOKEHIHH PABHOMEPHOTO PaCIpeelieHUs JICTHPYIOIIeH pruMecH 1o o0beMy kpucramia. Ko-
>(QUIMEHT pacTpeneleHns CypbMbl Mexkly TBepjaoi u sxuakod dazamm kg, =N /N, =3-107°

(Ns,Ni— koHIleHTpaIus nmpuMeceil B TBEpAOW U KUAKOH (aze cOOTBETCTBEHHO), IUIOTHOCTH pac-
niaBa

Bapuant 2.B 1 kr repmanus coaepxurcs 23,4 Mr Mmbibaka. CunTas, 4To IPUMECh pacipe-
JielieHa PaBHOMEPHO, OINPEEINTh KOHLIEHTPALMIO OCHOBHBIX HOCUTEJIEH 3apsja U yAEIbHOE COIpo-
TuBJIeHUEe MaTtepuana npu temmneparype 7' = 300 K. Hegocraromue s pacyera JaHHBIE B3ATh U3
CIIpaBOYHUKA.

Bapuant 3.B kpucramne kpemHuss Mmaccoi 1,5 Kr paBHOMEpPHO Mo 00bEMYy pacupeeaeHo
0,3 mr docdopa u 0,4 mr rannus. Cuaurasi, 9TO aTOMbI IPUMECH TIOJHOCTHIO HOHU3UPOBAHEI, BbI-
YHCIUTh KOHLIEHTPAIlMU OCHOBHBIX U HEOCHOBHBIX HOcHTelNel 3apsana npu temneparype 7 =300 K, a
TaK)K€ y/IeJIbHOE CONPOTUBJICHUE KPEMHUS. 3aBUCUMOCTb MOJBUKHOCTU HOCUTENEH 3apsija OT CTe-
MIEHU U XapakKTepa JErupoBaHus MaTepuaja B3sTh U3 CIPABOYHUKA.

Bapuant 4. MakcumanbHasi paCTBOPUMOCTh AJIFOMUHUS B KPEMHUU JOCTUTAETCS MPU TEMIIE-
patype T = 1200°C u cocraBuser 2+10%°ar./M>. CKONBKO ANIOMHHHUS MOXKET pPacTBOPUTHCS B
CIIUTKE KpeMHHS Maccoil 1kr?

Bapuant 5. HaiiTu HanmeHblllee MEXKaTOMHOE PAacCTOsIHUE B KPHUCTAJJIE€ apCeHUaa rajmius,
€CITH PEHTIeHOBCKAs MIOTHOCTh KPHCTANIA PH KOMHATHOI TeMmeparype coctasisier 5320 Kr/m°,

Bapuant 6.13BectHO, yTo npu Temneparype 800°C pacTBOpUMOCTh MBIIIbSIKA X' AsB KHIKOM
rasuinu coctasiuser 2,0 at. %. PaccunTaTh, Kakoe KOJIWYECTBO apCeHU A TaIUs MgaasHEOOX0IUMO
pactBopuTh B 10 T ramius, 4yToObl MOJYYUTh HACBIIEHHBIH PaCTBOP—pacIiaB NpH JaHHOU TeMmIe-
parype.

Bapuant 7.PaccunTtaTh Maccy 3JieMEHTapHBIX KOMIIOHEHTOB, UCIIOJIb3YyEeMBIX AJs 0Opa3oBa-
aus 1 MM tBepaoro pactBopa AlgsGapgAs. Cuutath, 9TO0 B TBepabix pactBopax AlGa;
xAscobmroiaeTcs 3akoH Berapna. Heob6xonumele cBefeHust 0 OMHApHBIX COEAMHEHUSX, 00pa3y-
IOLUX TBEPJBIN PACTBOP, B3SITh U3 CIIPABOYHUKA.

Bapuant 8.0Onpenenuts miioTHOCTH TBepnoro pactsopa GagslngsPB mpeanonoxkenun crpa-
BEJJIMBOCTH 3akoHa Berapaa. [lepuoas! penieTok UCXOAHBIX OMHAPHBIX COEAMHEHUM, 00pa3yoIuX
TBEp/bIil pacTBOP, NpUHATH paBHbIMU 0,545 1 0,587 HM.

Bapuant 9.Bprunciauth nepuoj pemerku TBepaoro pactBopa GaAsgePo4, €Cliu MIOTHOCTH
matepuana d = 4890 kr/m°.

BapuanT 10.0Onpenenuts IIMHY BOJIHBI U3JIYYEHHS, BO3ZHMKAIOIIETO IPU MPSIMON MEX30H-
HOW peKOMOHWHAIMKU B TBepbIX pacTBopax Gapglng2As npu temneparype T= 300 K, eciin u3Becr-
HO, YTO IIMPHUHA 3alpelleHHON 30HbI TBepioro pactBopa GagslngsAs paBua 0,74 3B.

1.3. MarHuTHbIe MaTepHuaJbl

Bapuant 1. Onpenenuts MarHuTHble notepu B cepaeunuke K40x20x7,5 u3 ¢peppura Mapku
2000 HM Ha yvactote 0,1 MI'11 mpu mponycKaHUM yepe3 HaMarHM4MBAIONyl0 0OMOTKY Toka 40 MA.
O6motka coctout u3 100 BUTKOB, TOOPOTHOCTH Cep/AE€UHUKA B JIaHHBIX ycloBUAX paBHa 10. Mar-
HUTHYIO IPOHUIIAEMOCTh CEpJIeYHMKA MpU pabodel HaNpsKEHHOCTHU MOJIs IPUHATh PABHOM 1, .

Bapuant 2. HaliTu ynenbHble MarHuTHbIE ITOTepU B pepputoBoM cepaeunrke mapku 2000 HH,
nepemarauurBatonierocs Ha yacrtore 0,1 MI'1i MarHUTHBIM 1oJIeM HanpsikeHHOCThIO H,= 4A/M, eciu
B IaHHBIX ycnoBusax 19d, = 0,2, marauTHas nponunaemocts u = 2500.

Bapuant 3. KonbiieBoit cepaeunuk pazmepamu R x r x h = 16x8x8 MM, U3rotoBneHHbIN U3 dep-
pura mapku 20000 HM, na uvacrore 0,01 MI'n umeer tgo, = 0,5. Ha cepreunuk HamoTaHa 0OMOTKa

n3 20 ButkoB. HaliTn 3KkBUBaICHTHOE COIIPOTUBJICHHUC IIOTCPH B CCPACUHUKE B C1a0BbIX MArHUTHEIX T10-
JIAX.
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Bapuanrt 4. KonbreBoit ¢hepputoBbeiii cepaedynuk Maccor m = 0,1kr mepeMarHuuuBaeTcs me-
PEMEHHBIM MAarHUTHBIM TOJIEM HAIpPsHKEHHOCTBhIO H,= 1kA/M dactoroi f= 10* I'u. Onpenenutsb
MOIIIHOCTbH, BBIICISIEMYIO B CepJIeYHUKE, €CIM MarHUTHas MpoHuIaeMocth marepuana g = 1000;

tgo, = 2-10%; mrotHocTs depputa d = 4,5 Mr/n’.
Bapuant 5. KonbrieBoli ¢heppuTOBBIi cep/ieuHUK pazMepamu 16X8xX8 MM U MarHUTHOMW MPOHU-
naeMocThio 12 =1000 umeet oOMOTKY, comepxanryio 100 BuTkoB. M3MepeHUsIMU YCTaHOBJIEHO, YTO

Ha yactoTe 0,1 MI'u npu Toke 100 MA B KaTymke BbIJeaseTCsd akTuBHas MouiHocTs 0,313 Br,
a B OTCYTCTBHE MarHUTHOI'O CEPJAEYHUKA IIPU TOM K€ TOKE B 00OMOTKe Bbiaensercs auub 0,1 BT.
Onpenenutb 10OPOTHOCTH CEPJIEUHUKA.

Bapuant 6. B cepaeunuke TpancopmaTopa yJeiabHbIE MarHUTHBIE TOTEPH HA TUCTEPE3HUC H
Ha BHUXpEBble TOKM Ipu uyacTtoTe 2 KI['11 paBHBI U cocTaBinaioT 2 Bt/kr. Onpenenuts cyMMapHbIe
yZeJIbHbIE MarHUTHBIE MOTEPU B cepieyHuke Ha yactore 400 ', ecnin mMakcuManbHas MarHUTHas
MHJYKLIUS B HEM Ta e, 4TO U Ha yactoTe 2 kKl 1

Bapuant 7. Ha ¢eppuToBbIii cCepieYHUK, U3TOTOBJICHHBIA B BUJE TOpa CO CPEAHUM JTUAMET-
pom 70 MM ¥ paZMycOM MOMEPEYHOTO ceueHus 8 MM, HaMoTaHa 0OMOTKa, coaepxarias 300 BUT-
koB. IIpu mponmyckanum mo oOmotrke Toka | = 0,5 A B cepledHHKE CO3[a€TCs MAarHUTHBIN
notok 6,17-10B6. Haiitu MarHUTHYIO IPOHUIIAEMOCTH (heppuTa.

Bapuant 8. Ha yactore 50 I'y yaenbHble NOTEpU Ha BUXPEBBIE TOKH B CEPJICUHUKE U3 AJIEKTPO-
TEXHHYECKOH CTAIM MPH MHAYKIUK MarHuTHOTrO moyst B = 1,2 T coctaBisroT 6,5 Br/kr. Onpenenutsb
MOTEPU Ha BUXpEBbIE TOKU B cepaeuHuke Ha yactore 400 ' mpu maruutHO#M nuaykuuu 0,5 Tn, ecnu
Macca cepaeuHuka m = 0,5 kr.

Bapuant 9. B cepaeunuke TpanchopMaropa cyMMapHbIe YIelbHbIe MarHUTHbIE OTEpPU Ha
TUCTEpPE3UC U Ha BUXPEBbIE TOKM IpH yacTorax | m 2 k['1 cocTaBisitOT COOTBETCTBEHHO 2 U 6
BT1/kr (npu HEM3MEHHON MaKCHMalbHON MHAYKIIMH B CepJeuHMKe). Paccuntarh MarHUTHBIE MOTe-
PU Ha BUXPEBBIE TOKHU B cepJleuHUKe, Ha yacToTe 2 KI'1.

Bapuant 10. Ha xonbueBoii peppuTOBBIii cepaecunuk pasmepaMu R x r x h = 16x8x8 MM, us-
roToByieHHbIN u3 mMatepuana mapku 2000 HH, Hanecena usmepuresnbHast 0OMOTKa, cojepikaiias Jie-
CSATh BUTKOB. OIpeienuTh, KakUM J0JKHO ObITh HAalpsbKEHUE TeHepaTopa CUHYCOMIaIbHBIX CUTHA-
710B Ug,uT00BI TOK B M3MEPUTENBLHON cXxeMe MpH uchbITaHusaX Ha yactore 1 MI'n coctasmist 10 MA.
ConpoTHBIeHHE 00pa310BOTO PE3UCTOPA, BKIIOUEHHOTO MOCIEI0BATEIBHO U3MEPUTEIBbHOI 00MOT-
Ke, cocTaBiasgeT Rg =47 Owm.

IIpakTnyeckas padora Ne 2. «I[laccuBHBIEe PAIMOKOMIIOHEHTh». Llenb paboThl:3aKkpenieHe
3HaHWUM, MOJTYYEHHBIX Ha JIEKIMOHHBIX 3aHATHUSAX, IO OCHOBOIOJArarolMM BOIpocaMm; NpuoOpecTu
YMEHMSI pEIIaTh 3a/1a4M CIIACCUBHBIMH PaJMOKOMIIOHEHTAMH.

IIpumepHbIe BONPOCHI U 3aJaHUS

2.1. Pe3ucTopbl NOCTOSTHHOIO M NIEPEMEHHOI0 CONMPOTHBJICHUS

Bapuanrt 1. [log kakuM NOCTOSSHHBIM HAaNpsKEHUEM CIEAYET MepenaBaTh AJIEKTPUUECKYIO
SHEpPrui0 Ha paccrosuue |= 5kM, 4T06BI IPH IOTHOCTH ToKa j= 2,5-10° A/M? B MEHBIX npo-
BOJIaX JBYXIIPOBOJHON JIMHUHU 3JIEKTPOIIEpEaady NOTEPU DHEPTUMU B JUHHUHU HE MPEBBIAIN N =
1%.

BapuanTt 2. BbluucInuTh MajgeHue HANpsDKEHHWS Ha MOJHOCTBIO BKIKOUEHHOM PEOCTATe, U3ro-
TOBJIEHHOM W3 KOHCTAHTAHOBOM MPOBOJIOKU JJIWHON 10 M mpu MIOTHOCTH TOKa 5 A/MM2. VYnenoHoe
CONPOTHUBJIEHUE KOHCTAHTaHa NPUHATH paBHBIM 0,5 MKOM-M.

Bapuant 3. K rpadputoBomy crepxHio anuHoi 0,2 M npusioxeHo HanpsibkeHue 6 B. Ompe-
JEINUTh IUIOTHOCTh TOKA B CTEP’KHE B IIEPBBIM MOMEHT I10CJIE MOAAaYN HANPSIKEHUS, €CIU  yIENb-
HOE€ CONPOTHUBJIEHHE TpaduTa paBHO 4.10* Om-m. Kak u MMOYEMY MEHSETCS MIOTHOCTh TOKAa B
CTEpKHE CO BpeMeHEM?

Bapuant 4. MenHblii 1 alfOMUHHUEBBIN IPOBOJIa PABHOM JJIMHBI UMEIOT OJMHAKOBBIE COIIPOTHB-
nenust. OnpenenuTb OTHOLIEHHE TUAMETPOB ATUX MPOBOJOB. BhIUMCINTB, BO CKOJBKO pa3 macca
AJIFOMUHHEBOTO MPOBO/IA MEHBIIIE MACChl MEJHOTO IIPOBOJA.

BapuanT 5. HailTu KOJIMYECTBO TEMJIOThI, KOTOPOE BBIAEIAETCS €KECEKYHIHO B €IMHHIE
o0bemMa MeHOTO MPOBOAA MPH MIIOTHOCTU Toka 10 A/M.

Bapuanr 6. [11eHOUYHBIN pE3UCTOP COCTOUT U3 TPEX YUACTKOB, MMEIOIIUX Pa3JIUYHbIE COMPO-
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TUBJIEHUS KBaapaTa mieHku Ri= 10 Om; Ry, = 20 Om; Rz= 30 Om. IIpu 5TOM ayMHa y9acTKOB C CO-
npotusiieHusAMH Ri1 1 Ry oquHaKkoBa U cocTaBiseT 3 MM; IIMPUHA TaKKe OJMHAKOBA M PaBHA 2 MM.
OTU y4acTKU PaACIOJIOKEHBI OJUH 3a JAPYTUM. YUacTOK C MPOBOAMMOCTBIO Rz MpHUMBIKAET K JBYM
JIpYTUM C OJHOM U3 cTOpoH. Ero niuuHa 6 MM, a mupuHa — 2 MMm. OnpeaenuTs CONpoTUBIECHUE pe-
3UCTOPA.

Bapuanrt 7. Ha 1usjieKTpUYECKY0 NOIOKKY HAHECEHA METAJUIMY€ECKas IUIEHKA TOJIIIUHOMN
0,1 MM, umeromas Gopmy npsMoyrojibHuKa pazmepamu 1x5 mMm. CONnpoTUBIICHUE TICHKU MPHU
HaNpsDKEHUH, MPUJIOKEHHOM B MPOJOJbHOM Hampasiienuu, cocrasisger 100 Om. Onpenenutsb
CONPOTHUBJICHUE KBaJpaTa MJIEHKH, a TaKKe COMPOTHUBIJICHUE IJICHKU B MOMEPEYHOM HAMpPaBICHUU
(mapajiyIeIbHO MEHbILIEN CTOPOHE MPAMOYIOJIbHUKA).

Bapuant 8. [IpoBO0YHBIH HUXPOMOBBIM W METAUIOOKCHIHBIMCTAHHATHBIA (HA OCHOBE JH-
OKCHJIa 0JIOBA) PE3UCTOPBI, UMEIOLIME OJMHAKOBBIE HOMMHAJIbHBIE CONPOTHUBIICHUS, BKIIOUEHBI
napajuieibHO M Ha HUX MojJaHo HampsikeHue. Kak OynyT MeHAThCS BO BpEMEHH TOKH, NMPOTEKa-
IOIHUE YEPE3 3TU Pe3UCTOPhI? OTCUET BpEMEHU BECTU C MOMEHTA BKJIIOUYEHHUS HAIIPSKEHMUSL.

Bapuant 9. ConpoTtuBienue KBajapaTa MOBEpPXHOCTH PE3UCTOPA, MOKPHITOTO METANIMYECKOM
nienkoi, paBHo R=100 Om. Kepamuueckoe ocHoBaHuepesucrtopa umeer auamerp D = 7.5 mm,
pacctosinue | Mex 1y KOHTaKTHBIMU y3j1aMd paBHO 11 MM. UeMy paBHO CONPOTHBIICHHE STOTO PE3H-
cropa?

Bapuant 10. Wcnonb3ys ycioBue 3ajaud BapuaHTa 9, ompenenuTe, Kakoe CONPOTUBICHUE
OyIeT uMeTh PE3UCTOp, €CIM Ha CIUIOLIHOW TOKOIPOBOIALIEH YacTU B BUJIE LUIMHAPA CAENATh CIH-
paJIbHYIO Hape3Ky, yJIalluB 4acTh pe3ucTUBHOM ruieHku? lllupuHa m3onupyronield KaHaBKU a =
0,2 mMm; mar Hape3ku t= 1mwm.

2.2. KoHnaeHcaTopbl MOCTOSITHHO U MepeMeHHOii eMKOCTH
Bapuant 1. Kepamuueckuit koHaeHcarop eMkocTbio 1,5 H® mpu KOMHATHOW TemImepaType

MMEET TEMIIEPATYPHbI Kod(duIMeHT eMKocTH ¢ =—750-106"° K™*. M306pasute (KadecTBEHHO)
TeMIIepaTypHbIe 3aBUCUMOCTH EMKOCTH U (X 3TOr0 KOHJeHcaropa. Uemy OyneT paBHa €ro €eMKOCTb
npu temneparype 7= —40°C?

Bapuanr 2. JIBa AMCKOBBIX KOHJIEHCATOPa, U3TOTOBJIEHHBIX U3 OJJHOTO U TOr0 € Kepamude-
CKOI0 Marepuajna, MMEIT pa3IMYHbIE HOMUHAIBHBIE EMKOCTH M HaNpsKeHUA: Cyom1 = 75 ndD;
Usom1 = 500 B; Cyomz = 510 ®; Uy = 100 B. Uemy paBHO OTHOIIEHHE MMOCTOSSHHBIX BPEMEHHU ITHUX
KOHJIEHCATOPOB?

Bapuant 3. B BeIx0oHOM (UIBTpE UCTOYHUKA MOCTOSHHOTO HampspkeHus 1,5 kB mpumeHeHo
nocie0BaTeIbHOE COeJMHeHHe TpeX KoHaeHcaTopoB Ci—Cs, pacCUMTaHHBIX Ha pabodee HampsbKe-
Hue 630 B. MoryT 51 ObITh HCITOJIB30BaHbI B 3TOM (PMIIBTPE KOH/IEHCATOPbI, CONPOTUBIICHUS U305~
uu KoTopbix coctasisaoT 600, 1000 u 400 MOM? OTBeT 060CHYHTE MaTEMaTHYECKH.

Bapuant 4. MoXHO 1 HMCHOJB30BaTh TPU IOCIEIOBATENbHO BKIIOUEHHBIX KOHAEHCATOPA,
ONMCAHHBIX B MPEABIAYIIEM BApUAHTE 3a/laHUs], €CIM HA HUX MOJATh NIEPEMEHHOE HampsbkeHue 1,5
kB gacroroit f =50 I'i? Emkocts kaxmaoro konnencaropa C = 0,1 Mx®.

BapuanT 5. M0OXHO JM K TpeM IOCJIEN0BATEIbHO BKJIIOYEHHBIM KOHJIEHCATOPAM €MKOCTBIO
1000 n® xaxxaelii npunoxuth Hanpspkenue 1,5 kB wactoroit 100 x['u? J{pyrue mapaMeTpsl KOHAE H-
CaTOpOB JJaHbl B YCIIOBHSX BapHaHTa 3.

Bapuant 6. Kepamuueckuil AMAIEKTpUK MpoOUBAETCS INMPU HANPSHKEHHOCTH MEPEMEHHOIO
anekTpudeckoro mois 30 MB/M. JBa minockux koHaeHcaropa eMkocThio 150 u 470 nd ¢ uzonupy-
FOIIUM CJIOEM U3 3TOTO IHAJIEKTPHUKA TOJIHUHON 0,5 MM COeIMHEHBI mocieaoBareybHo. [Ipu kakom
HauMEHbILIEM IMepeMeHHOM HampspkeHuH dactotoit 50 I't mpoObercs 3ta cucrtema? IlocTosHHas
BpeMeHU KOHJeHCcaTopoB 7,.= 100 MOM-Mx®.

Bapuant 7. EMKOCTB ClIIOSIHOTO MeTauIM3upoBaHHoro konaeHcaropa 200 n® npu 20°C. Ye-
My OyAeT paBHa eMKOCTb 3Toro koHjaeHcaTopa mpu 100°C, ecnu temnepatypHbiii KodhQUIMeHT au-
JIEKTPUUYECKON MPOHULAEMOCTH CIIOJbI IPUHATH PABHBIM 50-10° K, a TeMnepaTypHblii ko3ddu-
LIUEHT €€ JIMHEWMHOI0 pacIIMpPEHNs — PaBHBIM 14-10° K7

Bapuant 8. Mexy miacTHHaMH IIJIOCKOTO KOHJAEHCAaTOopa 0e3 BO3AYIIHBIX TPOMEKYTKOB 3a-
KaT JUCT reTuHakca tommuHoi h= 1 mm. Ha koHnmeHcarop mogano Hampspbkenne U = 200 B.
OrnpenenuTs NOBEPXHOCTHYIO IIIIOTHOCTD 3apsA/ia Ha NJIACTUHAX KOHAEHCATOpA O; M HA  JUDJIEK-
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TPUKE O ;. JIMDIEKTPUUECKY IO TIPOHUIIAEMOCTh MaTEpHUaa IPUHATh PABHON LIECTH.

Bapuant 9. IIpu Hanpsokenuu 2 kB miockuil KOHAEHCATOP, U3rOTOBJICHHBIM M3 BBICOKOY a-
CTOTHOI'O IMDJIEKTPUKA, UMEET 3apsay 3,5-10" Ku. IIpu 5TOM € HanpsI)KEHUU U NIPU MOBBILIE-
Huu temnepatypsl Ha 100 K 3apsig Bo3pacraer Ha 1%. OnpenenuTs AUAJIEKTPUUECKYIO NMPOHU-
[[aeMOCTh MaTepualia U TeMIEePaTypPHBIH KO3I(P(UIIUEHT AUIEKTPUUECKON MPOHUIIAEMOCTH, €CIIH
TOJIIIMHA AUDJICKTPHKA MEX1y IUIACTUHAMHU KOHJCHcaTopa h = 2 MM, a miomnaab Kaxa0u MiIacTh-
HbI S = 5 cM?.

Bapuant 10. Ilouemy ausnexkTpuyeckas MPOHUIIAEMOCTh HEMPONMMTAHHON KOHACHCATOPHOM
Oymaru &, BO3pacTaeT IpU yBIakHEHMH? PaccuuraiiTe, HACKOJIBKO MAaKCHMAJIbHO MOKET YBEIH-

3
YUTHCS TUAJIEKTPUYECKast IPOHUIIAEMOCTh Oymaru ¢ miotHocThio d, = 1000 kr/M” mocie M TenbHO-

ro npeObIBaHUs B CPeAe C OTHOCUTEIBHOW BiaxHOCThIO 98%. Ilpu pacuere cumrtaTh, 4TO VIS IIEI-
monossl g, = 6,5; motHocTh d,= 1500 KT/,

2.3. BbICOKOYACTOTHBbIE KATY KN MHIYKTUBHOCTH

Bapuant 1. Karymka ¢ ¢eppuTOBBIM TOPOMIATBHBIM CEpJCUHUKOM auameTrpoM 10 MM mmeer
uHayKTuBHOCTH 0,12 't m copepxkut 1000 BuTKOB. OnpeieuTh TOK B KaTYyIIKE, IPU KOTOPOM Mar-
HUTHAasi UHAYKUUS B cepaeuHuke pasHa 0,1 To.

Bapuant 2. OnpeaenuTs KOIPUUTUBHYIO CHIY KOJIBIIEBOIO (PeppOMarHUTHOTO CepIeyHUKa,
€CM JJid ero pa3MarHuuMBaHUs yepe3 oOMOTKy, cojepkamyto 100 BUTKOB, TpeOyeTcs mpomy-
cTuTh TOK 63 MA Cpennuii nuametp koibia 20 Mm.

BapwuanT 3. KosbIieBoit MArHUTOIIPOBO,T UMEET TUIONIAAb MonepeyHoro cedenus S = 100 MM
U CPEIHIOI JJIUHY MarHuTHOro KoHrtypa lo, = 0,1 m. Ha ceppeunuk HamoTaHa oOMOTKa C 4ucC-
aoM BUTKOB N = 100. Onpenenuts MarHUTHBIM OTOK Yepe3 CepACYHUK IpU Toke B ooOMoTke | = 1
A, ecnu MarHuTHas MPOHUIIAEMOCTh MaTepuaa cepaeunrka pasaa 2000.

Bapuant 4. OnpenenuTs HHIYKTUBHOCTbh KAaTYIIKH C KOJbLEBBIM MarHUTHBIM CEPACYHUKOM
pasmepamu R x r x h =30x20x10 MM 1 06MOTKOI, cocTosueit nu3 200 BUTKOB. CepaeuHnuK H3ro-
TOBJIEH M3 BBICOKOHHKEIIEBOTO MEPMaNIOS C OTHOCUTENBHON MAarHUTHOM MPOHHIAEMOCTBIO g1 =

50000 (npu paboueli HANPSKEHHOCTH MAarHUTHOTO TTOJIS).

Bapuant 5. Onpenenuts, CKOJIbKO BUTKOB HEOOXOJAMMO HAMOTAaTh Ha MAarHUTHBIN CEPICYHHK
mumHON 100 MM M 1uameTpoM 8§ MM, YTOOBI MOJIYYUTh MHIYKTUBHOCTh KaTymiku L = 10 mI'H. Mar-
HUTHYIO IPOHUIIAEMOCTh CepJIeYHHKA cuuTaTh paBHoi 500.

Bapuant 6. TopounanpHbIii cepIeYHHUK U3 MEPMaAUION ¢ BHYTPEeHHUM auameTpoMm 30 MM H
HapyXHbIM nuamerpoMm 40 MM umeer o6MoTky u3 200 BuTKOB. IIpu nmpomyckanuu yepes oOMOTKY
Toka 0,5 A B cepAeUHUKE CO3JAETCs MarHUTHOE moJie uHaAyKuuen 1,5 Tn. Onpenenuts MarHUTHYHO
MPOHUIIAEMOCTh CepJICUHHKA.

BapuanT 7. Onpenenuts MarHUTHYIO MHIYKIHIO (epPOMArHUTHOTO CEpJeUHUKA, TOMEIIEHHOTO
BHYTPb cojieHouaa umuHoM | = 20 cMm ¢ yucimom BuTkoB # = 800, eciiu Mo 0OMOTKE MPOXOAUT TOK 0,2
A, a apdexTuBHAsE MarHUTHAsI MPOHUIIaeMOoCTh cepaeunnka p = 200.

Bapuant 8. HaiiTu HaMarHuueHHOCTh J, MapaMarHeTHkKa, HaXOJsILIEerocsi BHYTPU COJICHOU A
muHoit | =30 cm ¢ ceyennem S =2 cM? U 9HCIIOM BUTKOB N = 300, xorna mo oOMOTKE TPOXOIUT
tok | =1,5 A. UuayktuBHOCTH coneHonaa L = 7,55-10'5 I'n.

Bapuanr 9. ToponanbHbIil CEpAEUHUK COCTABIEH U3 JBYX IOJIYKOJEL OJMHAKOBOTO CEUYECHUS,
W3TOTOBJICHHBIX U3 PAa3JUYHbIX MarHUTOMATKUX QepputoB. Cpennsasa nnuHa LTopounaa, BkiIouas
IBa 3azopa pasmepoMm |= 2mm kaxabrii, paaa 50 mM. [To oOMoTKe cepaeuyHuka, umeroniei 100
BUTKOB ¥ PAacIOJI0)KEHHON Ha OJHOM IOJYKOJbIE C MEHbIIEH MarHUTHON NMPOHUIIAEMOCTBIO, IIPO-
tekaeT Tok | = 0,1 A. Onpenenuth UHAYKIMIO MarHUTHOTO MOJIS B 3a30p€, €CJIM MarHuTHas Ipo-
HULIaeMOCTh (EPPUTOBBIX MOIyKoJel paBHa cooTBeTcTBeHHO 200 1 400.

Bapuant 10. KaTymika UHIYKTUBHOCTH BBINOJHEHA B BUJE IUIOCKOM crupaiu, oOpa30oBaHHON
HAHECECHHOW Ha MOBEPXHOCTb IUANIEKTPUUECKON MOMJI0KKH METANIMYECKOW IUIeHKoi. Kak m3me-
HUTCS OOpPOTHOCTh Q Tako#l KaTymIkW, eciu IMHUPUHY BUTKA CHUPAIN yBEIWYHUTHh B JIBa pa3a MpH
TOM JK€ uHclie BUTKOB? Kak M3MeHATCS MHAYKTUBHOCTh LU 10OPOTHOCTH KaTYIIKH, €CIH MIOCKYIO
CIMpajh HAHECTH Ha MOBEPXHOCTh (EPPUTOBOM IJIACTUHBI? ByaeT mu MEHSAThCS TOOPOTHOCTh TaKOM
KAaTYUIKU NIPY YBEJIUYEHUU YaCTOTHI?
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IIpakTuyeckasi pa6ora Ne 3. «KAKTHBHbIE€ PAMOKOMIOHEHTHI». Llenb paboThl: GpopmupoBats
YMEHHE CO3/]aBaTh KOMIIbIOTEPHBIE MOJIENIN SJIEKTPOHHBIX YCTPONCTB U MPOBOJUTH MOJIEITUPOBAHUE.

IIpumepHbIe BONPOCHI U 3aJaHUS

1. MoaenupoBaHue HalpsDKEHUS HA AMOJE U TOKA Yepe3 AUO0J

2. CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTHKH TN0/1a

3. MoaenupoBaHue CTaOUIUTPOHA

4. MoaenupoBaHue BBIIPSIMUTENS

IIpumepHBbIii IepeyeHb BONPOCOB U 3a/IaHM /1 MOATOTOBKHM K 3k3ameny (IIK-1, UIIK-

1.3)
Knaccugukaius MarepuanoB 3JeKTPOHHON TEXHUKH.
Knaccugukaius 1 0CHOBHbIE CBOICTBA IPOBOJHUKOBBIX MaTepHAaJIOB.
Knaccugukanus 1 OCHOBHbIE CBOMCTBA JUAJICKTPUKOB.
[Tonsspu3anus AUIIEKTPUKOB.
ITotepu 3HEpruM B JUAIIEKTPUKAX.
[TpoGoii TUAIEKTPUKOB.
Knaccugukarus nonynpoBogHUKOBBIX MaTepHUasoB.
CoOcTBeHHAs U PUMECHAS SIIEKTPOIPOBOJHOCTH MOYITPOBOIHUKOB.
DOTORIEKTPUUECKHE SABJICHUS B IIOJYIIPOBOJHUKAX.

. TepMmoanexkTprueckue sBJICHUS B IOJYIIPOBOJHUKAX.

. O dext Xomna. TynHenbHbIN dPPEKT.

. Kimaccudukanus 1 ocHOBHBIE CBOIICTBa MarHUTHBIX MaTEpPHAJIOB.

. XapaKTepUCTUKN HaMarHN4YMBaHUsI.

. Ilorepu 3HEepruy B MarHUTHHIX MaTepuaax.

. KOHCTpyKIIMOHHBIE ¥ BCIIOMOTaTENIbHBIE MATEPHAJIBI JIEKTPOHHON TEXHUKH.

. Knmaccudukarus pe3ucTopos.

. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU PE3UCTOPOB.

. KoHCTpYyK1IIMU PE3UCTOPOB.

. OcobeHHOCTH TPUMEHEHUS PEe3UCTOPOB.

. Knmnaccudukanus koHaeHcaTopoB.

. OCHOBHBIE JIEKTPUUECKHE XapaKTEPUCTUKN KOHIEHCATOPOB.

. KOHCTpyKIIMM KOHJIEHCATOPOB.

. Ocob6eHHOCTH MPUMEHEHUS! KOHIEHCATOPOB.

. MapkupoBKa pe3aucTopoB U KOHJEHCATOPOB.

. Karymku nHIyKTUBHOCTH M IPOCCEINH.

. HuzkouactoTHble TpaHc(hOpMAaTOPHI.

. BeicokouacToTHbIE TpaHC(HOPMATOPHI.

. O6mue cBoiicTBa KOHTAKTOB. [lepekitouarenu, pene.

. DNEKTPUUECKNUE COETUHUTEIN.

. IIpoBosa u xabenu.

. Knnaccudukanus momyrnpoBoHUKOBBIX 3JIEMEHTOB.

. BeimpsMuTtenbHble TOTYTIPOBOJHUKOBBIE JTUOIBL.

. Crabunurponsl. Bapukarnsi.

. bunonsipHeIe TPAaH3UCTOPBL.

. IToneBble TpaH3UCTOPBHI.

. bunonspHeie TpaH3UCTOPHI C U30JTUPOBAHHBIM 3aTBOPOM.

. Tupucropel. CUMHCTOpBI.

. CBeTo1M0I6I MaIOM MOIITHOCTH.

. ITosmynpoBOJHUKOBBIE Ja3€PHI.

. OcOOEHHOCTH MOIIHBIX CBETOAMOIO0B.

. ®oTopesucropsl, GoToANO0IBl, HPOTOTPAH3UCTOPHI.

. Knnaccudukanus uHTErpaqbHbIX MUKPOCXEM.

. AHQJIOTOBBIE MUKPOCXEMBI.

. lludpoBbie MUKPOCXEMBI.

LCoNoORrwWNE

A DA PRERDWWWWWWWWWWNNNNNNDNDNNNNEPERPRPERPERPERPRPRERER
AP WONPOOONOUIRAROWNPFPOOONOODR,WNPEPOOOONOOUOUIAAWDNEO
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45. CucTtemMbl Ha KpUCTaJLIe.

8.3. TunoBbie KOHTPOJILHbIE 3aJ]aHUsI UJIM MHbIe MaTepuajbl 1A npoBeaeHus [TPOME-
KYTOUYHOM ATTECTAIIMA

®dopma MpoBeeHUSI MPOMEKYTOUHON aTTECTallMy MO TUCHUIUIMHE: DK3aMeH (M0 pe3yibTraraM
HAKOIUTEJILHOTO PEUTHHTa WU B (POpME KOMITBIOTEPHOTO TECTUPOBAHUS).

YcTHO-TMChbMeHHast (hopMa O dK3aMEHAIlMOHHBIM OWjieTaM Mperoaraercs, Kak mpaBuio, JUIs
Cauy aKaJeMHUYECKOH 3a0>KEHHOCTH.

HpI/IMepHLIi/i MEepeICHb BOIIPOCOB 1 3aJaHMH JJ1 NOATOTOBKH K IK3aMCEHY

No | Coneprkanue Borpoca

I1K-4 CriocobeH HacTpanBaTh, IPOBOJIUTH JUATHOCTUKY JIEMEHTOB M YCTPOUCTB CETEBOM MH(pa-
CTPYKTYPBI, CUCTEM HHPOKOMMYHHUKAITUH

1. | Kakoit paiMOKOMITIOHEHT SIBJIIETCS aKTUBHBIM?
a) Konxgencarop

b) Pesuctop

¢) Tpanszucrop

d) Coenunuresnb

e) Kabenn

2. | Vkaxute Hanbosee pacpoCTPAaHEHHYIO TEXHOJIOTHIO COCANHEHHS PAAHMOKOMITIOHCHTOB?
a) ITaiika

b) Cxpytka

C) Pe3b00oBBIE COCTMHEHHMS

d) Capka

e) Knenka

3. | Kakas u3 mpuBeIeHHBIX TEXHOJIOTHH SBIIsIETCS HanOoIee COBPEMEHHOM?
a) HaBecHoit MoHTaX

b) MoHTax cBapkoit

C) MoHTax Ha TOBEpXHOCTh

d) MoHTax B OTBepCTHUS

e) OObeMHBIN MOHTAXK

4. | K kakuM MaTepuaiaM OTHOCSITCS TIOJTyIIPOBOTHUKH?
a) MarHuTHble MaTepHAaIbI

b) KoHCTpyKIIMOHHBIC MaTepHAITBI

) Pagnomarepuains

d) Ontudeckue MaTepHabl

e) IIpoBogHuKH

5. | Kakas u3 equHuIl siBIseTCs KpaTHOU?
a) B

b) mxB

c) kB

d) mB

e) nb

6. | Kakas u3 enuHuIl ABIISIeTCS TOJIBHOU?
a) B

b) MxA

c) kB

d) A

e) Om

7. | Jns gero npwu maiike Hy>keH (irroc?
a) 3alIUTUTh OT OKUCIICHHUSI

b) [IpenoTBpaTuTh HArpeB

¢) CkieuTh JeTaiu




21

ConeprkaHue Bompoca

d) YMeHbIIUTE pacxo/1 MpUIos
e) [Ipumensercs BMecTo j1aka

Kaxkoii u3 MatepranioB MOKHO OTHECTH U K ONITHYECKAM U K KOHCTPYKIIHOHHBIM
a) IMoamsTrneH

b) IMomukapbonar

c) [onuxmopBUHMI

d) IMonuBuHMI

e) [Monunponuiexn

Yro sBiISETCS ApaMETPOM pajromarepraa’?
a) IIpomyckHas criocoOHOCTh

b) ITomoca yacToT

C) YiaenbHOE CONPOTHBIICHHE

d) Yucras ceb6eCTOMMOCTD

e) BeixojHOE HanpsoKkeHHe

10.

B ueM 0cOOGEHHOCTH MPEM3HOHHOTO pe3rucTopa?
a) MorHbIi

b) Manenbkuii

C) Bbicoko4acTOTHBIM

d) Tounsrii

e) Jlemenniii

11.

Kax HaiiTi MOIIIHOCTB, pacCEMBAEMYIO Ha PE3UCTOPE B BUJIE Teruia?
a) TOK yMHOXHTB Ha HaIIPsDKEHUE

b) Tok pa3aenuTh Ha HAIIPSHKCHHE

C) Hanpsoxenue pasaeianTts Ha TOK

d) ConpoTHBIIeHHE YMHOXUTh Ha TOK

e) EMKOCTH pa3ie/iuTh Ha COMPOTHUBIIEHHUE

12.

YTO MPOUCXOINUT B Pe3UCTOPE?

a) TIpeobpa3zoBaHue SHEPTUH U3 TEIIOBOM B DJICKTPUUECKYIO
b) IIpeoOpa3oBaHKe SHEPTHH U3 HIEKTPHUESCKON B TEIIOBYIO
C) BpemenHoe 3amacaHue SHEPTUN

d) ITocrosiHHOE 3amacaHue YHEPTUU

e) IIpeobpa3zoBaHue IIMEKTPUUECKOTO TIOJISi B MATHUTHOE

13.

VKaxuTe NpUMep CIEIHATBHOTO pe3ucTopa?
a) Bapucrop

b) IocTostHHBIIA pe3ucTop

c) IlepemenHbIi pe3uctop

d) IMoacTpoeunslit pe3ucTop

e) Tpausucrop

14.

YTo npou30iieT, ecau MOIIHOCTh, PACCENBaeMasi PaJAMOKOMIIOHEHTOM, MTPEBBICUT MAaKCHMAJIbHO
JOTTyCTUMYIO?

a) Huuero

b) PagroOKOMIIOHEHT TIEPEOXTAUTCS

C) PagnoxoMmoHeHT meperpeercs

d) Csner 6atapes

e) CpaboTaer npe1oXpaHuTElb

15.

B dem HemocTaToK MpPEeIM3HOHHBIX PE3UCTOPOB?
a) doporue

b) ManomoriHbie

c) Ilepemennbie

d) Xpymnkue

e) Henanexubie

16.

B Kynonax usmepsiercs
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17.| Enunauneil u3mMepeHus IeKTPUUYECKOr0 HaNpsKEHUS SIBIISETCS

18. - eIMHUIIA U3MEPEHHS HJIEKTPUUYECKOTO TOKA.

19.| JIns nenurens HanpsHKEHUS HEOOXOAMMO pesucTopa.

20. | OCHOBHBIM 3JICKTPUYECKUM MAPAMETPOM PE3UCTOpA SBISETCS

21.| 3akoH OIKCBIBAET YPAaBHEHUE PE3UCTOPA

22. | ConpoTuBIeHUE U3MEPSIETCS B

23. | MakcuMalibHO€ OTHOCUTENIBHOE OTKJIIOHEHUE CONPOTHUBIICHHSI U3MEpPSIETCS B

24, Kakoii ki1acc ne4atHsIx miat (Mo >kECTKOCTH IUAIEKTPUKA) IPEANOYTUTENEH Ui CUCTEM
ynpasiieHust BITJIA, monBep:keHHBIX MOCTOSIHHON BUOPAIIUH, YTOOBI HCKIIFOYUTh MEXAaHHUUYECKOE
paspyleHue JOpoxeK?

25. | Ha3oBuTE OCHOBHOI JIETKUI KOHCTPYKIIMOHHBIN METAJLT, U3 KOTOPOT'O Yallle BCETO N3TOTaBIH-
BAaIOT paMbl KONTEPOB, YCTYNAOIIMI 10 Macce TOJILKO MarHuio.

26. | Kakoe TOKOIIpOBOIAIIIEe TOKPHITHE KOHTAKTHBIX TuTomaaok miat BITJIA obecnieunBaet
HAWIy4lIyIo 1asseMOCTh U 3alUTy OT KOPPO3UH BO BIAXHOH atMochepe?

27. | Kaxkoii maTepuai skpana Juist 3amuthl BIIJIA oT HanmpaBIeHHOTO 3JEKTPOMAarHUTHOTO UMITYJIbCA
oOnajjaeT HauOoJIbIIeH MArHUTHOM MPOHUIIAEMOCTBIO HA HU3KHUX YacTOTax?

28. | Kakoif MmaTepual repMeTH3auy (C BBICOKOH TEIUIONPOBOJHOCTHIO) 3aJMBAIOT B KOPITYC MOJET-
HOr'0 KOHTpOJUIEpa Il OTBOJIA TeIJIa U BUOPO3AIUTHI paJlOKOMIIOHEHTOB?

29. | Kakoii TUT TOCTOSIHHBIX MAarHUTOB (Ha OCHOBE PEAKO3EMEIBHOTO AJIEMEHTA) UCIIOJIb3YETCS B
BBICOKOMOMEHTHBIX MoTOp-Kosi€cax BIIJIA Gnaronaps MakcUMaibHOMY SHEPTeTHUECKOMY MpO-
U3BEJCHUIO?

30. | Kakoif MaTepual OUI0’KKH TBEPJOTEIIbHBIX aKKYMYJITOpoB Ui cBepxy€rkux BIIJIA cuuraer-

cs HauboJee TNEPCICKTUBHLIM IJIs 3aMCHBI JKUIIKOI'O BHGKTpOJII/ITa?




