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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEeM IMAN06 PopMUpoeanus 6 npoyecce 0C60eHUs Ouc-
UUNTIUHDL
KomMnerennus:

OIIK-1 - CnocobeH yuyuThIBaTh COBPEMEHHbIE TEHACHIIUH Pa3BUTHsI TEXHUKU M TEXHOJIOTUH B 00JaCTH TeXHOC(HEPHOM 6€3011acHOCTH, U3MEPH-
TEJIbHOW U BBIYMCIUTEIBHON TEXHUKH, HH(POPMAITMOHHBIX TEXHOJIOTUH MPH PEIICHUH THUIIOBBIX 33/1a4 B 00J1acTH PO(EeCCHOHATBHOMN e TeTbHOCTH,
CBSI3aHHOM C 3alIUTOMN OKpYy»Xaroleil cpenbl 1 obecredeHreM 0e30IacHOCTH YeI0BeKa.

WHauKkaTopbl JOCTUKEHHUS] KOMIIETEHIIUU:

OIIK-1.1 - 3HaeT KpUTEpHUH UCIIOIB30BAHUS HA PAKTUKE MPUHIIMIIOB 3aIUTHI YEJI0BEKa U MPUPOTHON Cpeibl OT OMACHOCTEN TEXHOI'€HHOTO U
MIPUPOIHOTO XapaKTepa; OCHOBBI TEXHUKU U TEXHOJOTUH 3aLIUTHI YEJIOBEKA U MPUPOIHON CPEbl OT ONACHOCTEH TEXHOTEHHOTO U IPUPOJIHOTO Xapak-
Tepa; COBPEMEHHbIE METO/IbI HCCIICOBAHUI U MH)KEHEPHBIX pa3paboTOK B 00JaCTU TEXHOC(HEPHOM 6€301MacHOCTH.

OIIK-1.2 - YMeeT BEIOMpATh CHCTEMBI 3alIUTHI YEIIOBEKA U CPEbl OOMTaHMS MPUMEHUTEIFHO K 0COOCHHOCTSIM MPOTEKAHMS ONTACHOCTEH TEXHO-
T€HHOT'0 U TIPUPOIHOTO XapaKTepa; MPUMEHSTh Ha MPaKTHKE 3HAHUS O COBPEMEHHBIX TEHACHUUAX PA3BUTHS TEXHUKU U TEXHOJIOTHI B CBOE mpodec-
CHOHAJBbHOM JeSTEIbHOCTH.

OIIK-1.3 - Biageer cniocOOHOCTBIO OPUEHTHPOBATHCS B MEPCIIEKTUBAX PA3BUTHS TEXHUKU M TEXHOJIOTUH 3aIUTHI Cpe/ibl 0OUTaHMs, TIOBbIILIE-
HUsl 6E30MAaCHOCTH U YCTONYHMBOCTH COBPEMEHHBIX MPOU3BOJICTB C YYETOM MUPOBBIX TEHACHIIUNA HAyYHO- TEXHHUUECKOTO Iporpecca U yCTOMYUBOTO

a3BUTHS LMBUIIN3ALUY.

Hnouxamopul Omanwvt hopmuposanus ¢ npouecce 0C60eHUA OUCUUNTIUHDBL

0oCmudceHus (vkazams ece memol uz PII]])

Komnemenyuu Jexyuu Ipakmuueckue Jlabopamopnvie 3a- Kypcoeoii npoexm Haumenosanue oye-
JaHAMUA rp—— (paGoma) HOYHO020 cpedcmea

Jlabopamopuasa paboma,
OINK-1.1 Tema 1-6 Tema 1-3 Tema 1-3 He npedycmompenwl | pacuemno-zpagpuyueckasn
paboma, IK3ameH
Jlabopamopuasa paboma,
Tema 1-6 Tema 1-3 Tema 1-3 He npedycmompenwt | pacuemno-cpaguueckasn
paboma, IK3ameH
Jlabopamopnas padoma,

He npedycmompenwt | pacuemno-zpaghuyeckasn
OHK'13 TeMa 1‘6 TeMtl 1'3 TeMa 1‘3 paﬁoma’ IK3AMEH

OIlK-1.2




Ilepeuenv oyenounvlx cpeocme no oucuuniune (Mooyw)

Ouyenounvie cpeocmea Kon-60 Min, éannoe Max, oanrnoe
Jlabopamopnas paboma 3 18 30
Pacuemmno-zpagpuueckasn 1 18 30
paboma
Ix3amen 1 24 40
Hmoczo: 60 100




Illkana ouenueanusn

Hudposoe | Boipa:xkenue B | CiioBecHoe Kpurepuu o11eHKM HHIUKATOPOB 1OCTHKEeHUs NPHU GopMe KOHTPOJIS:
BbIpPa:KeHHe 0ajrax: BBIpa:KeHHe IK3aMeH / 3a4eT C OleHKOIi 3ayer
5 87 - 100 OminyHo (3a- | OlleHKa «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIM TEOPETUYECKOe COMep-
YTEHO) JKaHHEe Kypca OCBOEHO TMOJIHOCTRIO, 0e3 Mpo0eoB; NCUYEPITBIBAIOIIE, ITOCe-
JIOBaTeNIbHO, YETKO W JIOTUYECKH CTPOWHO W3JaracT MaTepual; CBOOOIHO
CHpaBIsieTCS C 3aJadyaMH, BONPOCAMH W JPYTMMH BUIAMH NPUMCHEHUS
3HAHUH; UCIIOJB3YET B OTBETE JIOMIOIIHUTEILHBIA MaTepHal BCe MPEIyCMOT-
PCHHBIC HpOFpaMMOﬁ 3aJaHHus BBIIIOJIHCHBI, KAYECTBO HMX BBIIIOJIHCHHA OIIC-
HEHO YHCIIOM 0aiioB, OJM3KUM K MAKCUMAJIbHOMY; aHAJM3UPYyET MOTy4eH-
HbI€ pE3YNIbTaThl; TMPOSBISET CAMOCTOSITEIHLHOCTh TIPH  BBITOJHEHUH
3aJlaHui OneHka «3a4T€HO» BBICTABISETCH CTY-
4 74 - 86 Xopomo (3a- [OmeHKa «XOpOIIo» BBICTABISETCS CTYICHTY, €CIIH TEOPETHYECKOE COJIEpP-|IeHTY, €CIH OTBETHl Ha BOMPOCHI IO Te-
LITCHO) JKaHUC KypCa OCBOCHO IOJHOCTBIO, HGO6XOI[I/IMI)IC OPAKTUYCCKHUE KOMIIC-|MaM JUCHUILIMHBI IMOCICA0BATCIbHBI, JIO-
TEHIUU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMOM |[THYECKH W3JI0KEHBI, JIOTTYCKAIOTCS
oOydeHus ydeOHbIe 3a/1aHuUs BBITIOJTHEHBI, KAUeCTBO WX BBIITOIHEHUS I0CTa- | HE3HAYNTEIbHBIE HEJOYETH B OTBETE CTY-
TOYHO BhICOKOe. CTYIEHT TBEpAO 3HAET MaTeprall, TPaMOTHO M IO CYIIIECT- |/IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
BY M3JIaraeT €ro, He JIONYCKas CYIICCTBCHHBIX HETOYHOCTEW B OTBETE Ha|TEIhHOT'O BHIBOJA, PEUCBHIC OIIMOKHU U P
BOTIPOC.
3 60 - 73 YnoenetBo- |OneHKa «yAOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHde-
PUTENBHO (32a- |CKOE colepKaHue Kypca OCBOSHO YaCTUYHO, HO MPOOENbl He HOCAT CyIie-
YTEHO) CTBEHHOI'O XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMoi 3a-
JaHW BBIMIOJTHEHO, HO B HHUX UWMEIOTCS OIIMOKH, MpPH OTBETE Ha
MTOCTABJICHHBIN BOIIPOC CTYACHT JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHYECKOW TO-
CJICJIOBATEIHHOCTH B U3JI0KEHUH MMPOTPAMMHOTO MaTepUaa.
2 Huxe 60 HeynonerBo- |OnieHka «HEYIOBIETBOPUTEIHLHO» BBICTABISETCS CTYIACHTY, eciu oH He|OlleHKa «HE 3aYTeHO» BBICTABISAETCS
PUTENBHO  |3HAET 3HAYMTENBHOW YacTH MPOTrPaMMHOTO MaTepuaa, JOIMYyCKaeT CYIIeCT-|CTYyIeHTY, €ClIi CTYJICHT He 3HAeT OCHOB-
(He3aT-ITeHO) BCHHBIC OH_II/I6KI/I, HCYBCPECHHO, C OOJIBIIIUMU 3aTPYAHCHUSAMHU BBIIIOJIHACT |HBIX MTOHSITHH TEMBI JUCHUIIIIMHBI, HE OT-

HpaKkTHYeCKUe pPaboThl, HEOOXOAMMBIC MPAKTHYCCKHE KOMIICTCHIUH He
copmMupoBaHbl, GOJBIIMHCTBO MPEAYCMOTPEHHBIX HPOrPaMMO 00y4eHHUS
y4eOHBIX 3a/laHU HE BBIOJIHEHO, KAYeCTBO UX BBIMOJHEHHS OLICHEHO YHC-
JI0M 0aJI0B, OJM3KHUM K MUHHUMAJILHOMY

BC€YACT HA OOIOJHUTCIIbHBIC U HABOAAIIHNEC
BOIIPOCHI IIpCIIoAaBaTeIId.




KpaTkasi xapakTepucTHKA OIEHOYHBIX CPeCTBA

pabota

ACJICHHOI'O TUIIA I10 TEMC HUJIK Pa3acily.

Ne | Haumenoeanue | Kpamkxasa xapaxmepucmuxa oyenounozo | Ilpeocmaenenue
n/n| OUeHOYHO20 cpeocmea OUEHOUHO020 cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGopatopHas |DTo BujA y4eOHOUN pabOTHI, 1enbl0 KOTOpoi| Tembr mabopaTop-
pabora SIBJISIETCA M3Yy4YeHHE (HCClieIoBaHKE, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTePUCTHUK J1a0OpaTOPHOTO OOBEK-|TPOJbHBIE BOIPO-
Ta. CBI IO TEME
[lens maGopaTOpHBIX 3aHIATHH:  OCBOEHHE|Ia0OpaTOpPHOIL pa-
u3y4yaeMoi yueOHON NUCHUMIUIMHBI; TpUuoope-|{00ThI
TEHHE HABBIKOB MPAKTUYECKOTO MPUMEHEHHUS
3HAHUW Y4EOHOW MUCIUIUIMHBI (JUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPENICTB U
(unn) oOopyI0BaHUS
2. |PacuerHo- CpencTBo NpoBEepKH YMEHHM NPUMEHSTH M0-| KOMIUIEKT KOH-
rpaduueckas  |IyuyeHHbIE 3HAHUS JJI PEIICHMs 3a7a4 ONpe-|TPOJIbHBIX 3aJaHU

I10 BapuaHTaM




MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0OJPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpapnenune noarorosku 20.03.01«TexHochepHas 6€30mMacHOCThY
[Tpodwns/ IIporpamma «be30macHOCTh TEXHOJIOTHUECKUX IPOIIECCOB U TPO-

HU3BOACTB»

Y4eOHBIM IUIAHOM I10 HAIPaBJICHHUIO TOJTOTOBKH 20.03.01 «TexHoc(hepHas Oe3omac-
HOCTBEYJUTST O0YYAIONIUXCS MPEAYCMOTPEHO TPOBEACHHUE JTAOOPATOPHBIX 3aHATHH MO JUCIUTLINHE
«DJIEKTPOHUKA U DIICKTPOTEXHUKI.

JlabGopaTopHbIe 3aHATHS 0 JUCHUUILIMHE MPOBOASTCS B CIEHUAIBLHO 000pYy-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIMMBIX CPEICTB 00ydeHHS: J1abo-
paTopHOTO 000pYIOBaHUs, 00PA3IOB I UCCIEAOBAHUM, METOIUYECKUX MOCOOUH.
[lenp mpoBeaeHUs 1a0OPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETHUECKUX
MOJIO’KEHUH JICKIIMOHHOTO MaTepuana, a Takke BhIpabOTKa CTyICHTaMU OMpeiesieH-
HBIX YMEHUH WHABBIKOB CAMOCTOSITEIbHOTO AKCIIEPUMEHTUPOBAHUS.

JladopaTopnasi padora Nel. MccnenoBanue u pacyer JUHEWHOW AICKTPUYCCKON IIENU C ABYMS
HMCTOYHUKAMU MTUTAHUSL.
Teoperuueckue BOIPOCHI IS TOJATOTOBKH K JIAOOpaTOpHO paboTe:

1. OOBSICHUTD CIIEAYIOIIME TIOHSTHS: BETBb, y3€J, KOHTYp »JJeKTpudeckoi menu. Kaxoi
KOHTYp Ha3bIBa€TCsl HE3aBUCUMBIM?

2. Kakue MeTompl MPUMEHSIOTCS IS pacdera 3JIeKTpudeckux nernei? OOBsSCHUTH CYII-
HOCTb KaXJJOTO METO[a.

3. B 4eM COCTOUT alropuT™ pacyera o METOAY KOHTYPHBIX TOKOB?

4. Hanncath cucteMy KOHTYPHBIX YPaBHEHHMM Ui AJIEKTPUUECKOM Lenu, conaepxamieit 3
HE3aBUCHUMBIX KOHTYpa.

5. Uro Ha3biBaeTCsi COOCTBEHHBIM M B3aWMHBIM CONPOTHUBICHUEM, a TaKXKE KOHTYpPHOM
3.1.c.7

JlaGopaTopHnasi padora Ne2. [locnenoBarenabHoe coelMHEHNE TPUEMHUKOB 0IHO(GA3HOTO
IEpPEMEHHOr0 Toka. Pe30oHaHC HanpsKeHUi
Teopernueckue BONpOCkI Ui NOATOTOBKH K JJa0OpaTOpHOM pabore:

1. Kakue Bujibl CONPOTUBICHNUN CYLIECTBYIOT B IIETISIX IEPEMEHHOI0 TOKa?

2. Yto takoe caBur ¢az?

3. Uemy paBHBI HHIYKTUBHOE U EMKOCTHOE CONPOTHUBIICHHUS, U B KAKUX €IMHULIAX UX
U3MEpAIOT?

4. Yto takoe ko3 GHUIIMEHT MOIITHOCTH?

5. UTto Takoe MOJHOE CONPOTUBIICHHE LIENH, U YEMY OHO PAaBHO B ciaydae nenu R—L,
R-C.

6. 3anucath 3akoH Oma JJis eHCTBYIONMUX 3HAYCHUH OMHOGA3HON IEMu MepeMeH-
HOT'O TOKA.




7. UTto Takoe BEKTOpHas Juarpamma, Kak OHa CTPOMTCA ISl TIOCJIEI0BATEIbHON O/1-
HO(a3HOU IenH MEPEMEHHOTO TOKa?

8. Chopmynupyitte 3akoH OMa [71s1 IEMH NEPEMEHHOTO TOKa C MOCIIeI0BAaTEIbHBIM
COEJIMHEHUEM aKTUBHOI'O CONPOTUBIIEHUSI, NHIYKTUBHOCTH U EMKOCTH.

9. B kakoil ienu U Npu KakoM YCJIOBUM HACTYIIAET PE30HAHC HANPSHKEHHUN?

10. OOBsICHUTE SHEPreTUUYECKUE MPOIIECCHI, MPOTEKAIOIINE B IJICKTPUUCCKON IEMU
IIPU PE30HAHCE HAIPSKEHUM.

11. OOBsicHUTE, TOUEMY NPU PE30HAHCE HANPSKEHUI TOK B Lenu MakcuMmaineH? I1o-
yeMmy cIBUT (a3 ¢ paBeH HyI0?

12. K xkakum aBapuiHBIM MOCJIEACTBUSM MOXET MIPUBECTU PE30HAHC HANPSIKEHUI B
ANEKTPUUYECKUX LEersX?

JlabopaTopHas pa6ora Ne3. OnpesielicHHe MapaMeTPOB M UCCICIOBAHNE PEKUMOB pabo-
Thl Tpex(ha3HOM L1enu NPU COeAUMHEHUU NMOTpeOUTENeH «3BE3/101
TeopeTnueckue BOMPOCHI I HOATOTOBKH K 1abOpaToOpHOii padore:

1. HapucoBath 3JEKTPHUUECKYIO CXEMY COSTUHEHUS TPeX OJHO(A3HBIX TPUEMHUKOB
«3Be370i», 0003HAUYUTH BCE TOKU U HAIIPSKEHUS.

2. YeM oTaMyaeTCsl CHMMETPHUYHAs Harpy3Ka OT HECUMMETPUYHOM?

3. Kakue nBa BUa HaNpsDKCHUH M TOKOB pa3inyaroT B Tpex(dasupix memsix? Jlate nx
OnpeIeICHHE.

4. Kakue cymecTByIOT COOTHOIIEHHUS MEXKIY JIMHEHHBIMU U (pa3HBIMU HATIPSHKEHUSIMU
IIPU COETMHEHUH TPUEMHUKOB «3BE31011»?

5. KakoBbI COOTHOLIEHUS MEXKAY JIMHEHHBIMU U (pa3HBIMU HAIPSYKEHUSIMU TIPH COE/IU-
HEHUU IPUEMHUKOB «3BE3/10i» B CIyyae CUMMETPUYHOI HArpy3Ku?

6. lokaxxute, 4To B Tpex(a3HOi 1enu npu COeAMHEHUN TIOTpeOUTeNel «3Be3101»
CyMMa JIMHEHMHBIX HaIIPsDKEHUM BCET1a paBHA HYJIIO.

7. KakoBa posib HyJI€BOTO MPOBO/Ia B YETHIPEXIIPOBOIHOM Tpexha3HOH 1ienu?

8. Kak onpenenuts cuily TOKa B HYJIEBOM IIPOBOJIE, €CJIM U3BECTHA CHJIA TOKA B KaX-
noii u3 haz?

9. OOBACHUTH MOCTPOCHHE BEKTOPHBIX AUATPAMM MIPU PA3IUYHBIX BUIAX HATPY3KU.

9. Uemy paBHBI aKkTUBHAsi, PEaKTHBHAs U MOJHAS MOIIHOCTH Tpex(a3HOM CUCTEMBbI?
B kakux eauHUIIaX OHU U3MEPSIOTCS?

Matepuaiibl 1a60paTOPHBIX pabOT MPUBEACHBI B yUeOHO-METOUYECKOM I10-
cobuu, pazpaborannom Ha kadeape ITIOII:
DONeKTpUYecKne IeNU TMOCTOSHHOTO ¥ TEPEMEHHOTO TOKa: y4eOHO-

metoaudeckoe nocodue / A.M.AGaymmun, HXTU ®I'bOY BO «KHUTVY». Hux-
HeKaMCK: HKHEKaMCKUi XMMUKO-TEXHOJIOTHYECKU HHCTUTYT, 2019. - 80c.

Kpurepuu onenku 1a60paTopHbIix padoT

[Tpu moaroToBKE K 1a00paTOPHOM paboTe MO AUCIUIUIHHE «DJICKTPOTCXHUKA U
IIPOMBIIIUICHHAS AJICKTPOHUKA» CTYJICHT JIOJDKCH BBIIIOJHUTD CIICTYIOIIUE BHJIBI pa-
oor:

MunuMaabHbId | MakcCMMAJIBHBINA

Buner padot 0as 0as1

CamMocTosiTennbHas TpopadOTKa TEOPETU-

N 1 2
YeCKOTro maTepuana K JIabopaTopHOW pa-




oote

O3HAaKOMIIEHHE C YCTaHOBKOM, mprOOpOM,

METOJMKON BBIMOJHEHUS JIabOpaTOPHOU 1 2
paboThI
BrimoniHeHre  HEOOXOIMMOTO  JKCIEPH- 1 2
MEHTa
OO6paboTka pe3yabTaTOB HCCIEA0BAHUSA, 2 9
NOCTPOEHUE TpadUKOB
AHanu3 pe3ynbTaToOB UCCICIOBAHUS U BbI- 1 5
BOJI 110 paboTe

UTOIoO : 6 10

Takum 00pa3om, kaxaas jgabopaTropHasi paboTa OIIEHUBAETCS MUHUMYM B 6
oamnoB, makcuMyM B 10 Gamnos. Iociie BbIoNHEHHS BCEX pabOT pacCUUTHIBAETCS
UTOTOBBIN OaJI1 IO TAHHOMY OILIEHOYHOMY CPEJICTBY, Kak cpeaHee apupmeTndeckoe
10 BCEM JIa0OpaTOPHBIM paboTaMm.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpasnenune noarorosku 20.03.01«TexHochepHas 6€301acHOCTHY
[Tpoduns/ IIporpamma «be3onmacHOCTh TEXHOJOTWYECKHMX TPOILECCOB W IMPOU3-

BOACTB»

KommuiekT 3apannii 1yt pacyeTHO-rpadpuyeckoit padoTbl
M0 JUCHUIUIMHEK DJIEKTPOHUKA U DIEKTPOTEXHUKAY

1. PACYET JIJMHEWHOM SJEKTPHUYECKOM IENTA
MMOCTOAHHOI'O TOKA
Heab pabdoThl: TEOPETUUECKOE N3YUCHHUE METOIOB aHATN3a CIOKHBIX SJICKTPUUECKUX I1e-
el MOCTOSHHOTO TOKA.
3ananme 1.1.
st omHo# u3 cxem (puc.l.1 - 1.4) tpebyercs:
1) onpenenuTh TOKHA B BETBSAX C MOMOIIBIO YPaBHEHUM, COCTaBIEHHBIX MO 3aKkoHaM Kupxro-

2) ompeaenuTh TOKH B BETBSIX METOJIOM KOHTYPHBIX TOKOB;
3) onpenenuTh MOKa3aHUs BOJIBTMETPA.
Howmep cxembl BRIOMpaeTcs CTyIEHTOM CaMOCTOSITENBHO.

Tadmuma 1.1

Bapmast E, E> Es Ey Es kg
1 - - i i - .
2 + - ' § - ’
3 . - - - - -
4 + - - - - E
3 . + - - - -
6 . . - - . -
7 + + - - + -
g - - + . + -
9 - “ - - - +
10 + - M - - N




Tabauya 1.2

Baprast E, |Es |Ey |Ey |Es |Es |Ry |Ry |Ry |Ry |Rs |Rs
1 42 | 14 | -43 |56 | 36 | 49|93 |16 | 31 | 58 | 10 | 46
2 30 | 45 | 11 |55 75 | 10| 11 | 75| 48 | 35 | 63 | 87
3 23 | 44 | 54 |10 | 19 |41 |39 [ 43 | 34|91 |26 |79
4 80 | -53 ] 19 |35 |-29| 27|96 | 16 | 85 | 40 | 62 | 91
5 16 | 12 | 39 | 18 [ 25 | 48 | 77 | 12 | 69 | 70 | 84 | 49
6 40 | -44 | 19 |50 | 17 | 51 | 87 | 81 | 27 | 37 | 12| 78
7 45 | 33 | 48 | 51 | 22 | 421 12 | 95 | 11 | 18 | 17 | 46
8 25 | <13 | 44 |49 | 24 | 41 | 42 | 23 | 20 | T3 | 65 | 94
9 47 |11 | 19 | -29 | -51 | 31 [ 66 | 68 | 58 | 34 | 18 | 96

10 =31 | 26 | 30 | 38 | 20 (-39 | 89 | 15| 40 | 24 | 48 | 30

Puc. 1.1

Puc. 1.2

IIpumeuyanue: ConpoTuBieHus 3aaanbl B omax [OM], 3.11.C. HICTOYHUKOB B BoJbTax (B).




Puc. 1.3 Puc. 1.4

2. PACYET DJIEKTPHUYECKOM IEIN OJTHO®A3HOT' O
CHUHYCOUJAJIBHOI'O TOKA

ean pabdoThl: uccienoBaHue pabOThI DJICKTPUUYECKOW IIEMH CHHYCOWIAIBHOTO TOKa C
napajieIbHbIM CO€MHEHUEM BETBEH U MOBBIIIEHUE KO DUIIEHTA MOIIIHOCTH IIETIH.

3ananme 2.1.

B cetb BKITIOUEHBI MO MPUBEJIEHHON cXxeMe JiBe BeTBU (puc. 2.1).

Tpebyercs:

1) onpenenuTh MOKa3aHus MPUOOPOB;

2) BBIYHMCIUTD MOJIHYIO, aKTUBHYIO M PEaKTUBHYIO MOUIHOCTH IIeTIH;

3) HOCTPOUTH BEKTOPHYIO JHarpaMMy TOKOB U HAIPSKEHHI.
XapaKTepUCTUKHU CETH M MTApaMETPOB JIIEMEHTOB BETBEH ompeenstores u3 Tabmum 2.1 u 2.2.

b *
pW  pAs
oo X Q) 4* (W 4 )—e

L

]

Puc. 2.1



Tadauya 2.1

Bapmant {/ f Rl Ll Cl R 2 LE (.12
1 220 70 + + - - - +
2 127 60 - + + + + -
3 127 80 + - - - - =
4 220 90 - + - + + +
5 100 100 + - + + - -
6 150 120 + - + - - +
7 200 400 + + - - - =
8 140 120 - - + + - +
9 160 70 - + + + + +
10 170 50 + - -+ - - -

IIpumeuanune: ConporuBieHus 3agaHbl B oMax [OM], MHIYKTMBHOCTM B MUJUIMTEHPU
[MI'H], emxocT B Mukpodapanax [Mk®d], gacrora B repuax (I'm).

Taonuya 2.2

BapuanT R, L, G, R, L, G,
1 56 114 49 58 460 16
2 55 450 10 35 870 75
3 10 440 41 91 790 43
4 35 153 27 40 91 16
5 18 102 48 70 490 12
6 50 404 51 37 178 81
7 51 330 42 18 146 95
8 49 130 41 73 94 23
9 29 110 31 34 196 68
10 38 260 39 24 300 15




3. PACYET TPEX®A3HOH LIENIN

ean padoTsl: uccienoBanne Tpex(a3zHOW AMEKTPUIESCKON IIENMU MPU PA3IMYHBIX PeKUMAX
paboOThl MPUEMHHUKOB, COCAMHEHHBIX 3BE3I0M M TPEYroJIbHUKOM, NPUOOPETECHHE HAaBBIKOB
MOCTPOEHUSI BEKTOPHBIX IMarpaMM TOKOB M HAIPSKEHUM.

3aganue 3.1

B T1pexdasnyro cerb BkIOYEHb OJHO(A3HBIE MPUEMHHUKH, KOTOpbIE OOpa3yloT
CUMMETPUYHYIO U HECUMMETPUUHYIO0 Harpy3ku (puc. 3.1.). IIpu 3agaHHOM HamnpsHKEHUHM CETHU U
napaMmerpax IpUeMHUKOB TpeOyeTcs:

1) coctaBUTh cXeMy BKJIIOUEHUS IPUEMHUKOB;

2) onpeaenuTs JIMHEHWHbIE U (ha3HbIe TOKU B K&KJIOM TpeX(ha3HOM IPUEMHUKE;

3) HOCTPOUTH BEKTOPHBIE IMAarpaMMbl TOKOB M HANIPSKEHUM Ka)KJOTO IPUEMHHUKA;

4) onpenenuTh aKTUBHYIO 1 PEAKTUBHYIO MOIIIHOCTH Ka)KIOT0 MPHUEMHHKA;

Ilpumeyanue: npu CUMMETPUYHOM Harpy3ke, BKIIOYEHHOHW II0 CXEME «3BE3ay,
HEUTpaibHBIA MPOBOJ OTCYTCTBYET U BCe 3JIeMeHThI (a3 ofauHakoBbl. CONMpPOTUBIICHUS 3a/1aHbI B
omax [Om], mHIYKTUBHOCTH B MIUtHureHpu [MIH], eMkoctu B Mukpodapanax [Mk®], gacrora B
repuax (I'm).

Taoauya 3.1

Bap. Cx Uers R, L 1 R, L, C, R, L C,
1 Cummerp. Y 220 + | - - - - - - | -
He cummerp. | A + |+ | - |+ -]+ |+ |+ -

) CuMMeETp. Y 380 + | - |+ - - - - - |-
He cummerp. | A + |+ -+ -]+ |+ ]+ -

3 Cummerp. Y 660 + | - | + | - - - - -] -
He cummerp. | A + |+ | - |+ -]+ |+ |+ -

4 Cummerp. Y 127 + | - |+ | - - - - - |-
He cummerp. | A + |+ | -+ -]+ |+ |+ -

5 Cummerp. A 220 + | - |+ | - - - - - -
He cummerp. | Y + |+ -+ -]+ |+ ]|+] -

6 Cummertp. A 380 + | - | + | - - - - - | -
He cummerp. | Y + |+ | - |+ | - |+ |+ | +]| -

7 Cummerp. A 660 + | - |+ | - - - - - |-
He cummerp. | Y + |+ -+ -+ |+ ]| +] -

g Cummerp. A 127 + | - | + | - - - - - | -
He cummerp. | Y + |+ -+ -]+ |+ ]|+] -

9 Cummerp. A 220 + | - | + | - - - - - | -
He cummerp. | Y + |+ | - |+ | - |+ |+ | +]| -

10 |_Cummerp. A 380 + | - |+ | - - - - - |-
He cummerp. | Y + |+ -+ -+ |+ ]| +] -




Tabauya 3.2

Bapuart R, L C, R, L, C, R, L C,
1 58 460 16 11 175 48 56 114 49
2 35 870 75 27 280 142 55 450 10
3 91 790 43 77 120 69 10 440 41
4 40 91 16 37 120 83 35 153 27
3 70 490 12 42 93 44 18 102 48
6 37 178 81 33 192 61 50 404 51
7 18 146 95 73 165 94 51 330 42
8 73 94 23 97 489 88 49 130 41
9 34 196 68 39 577 27 29 110 31
10 24 300 15 22 210 120 38 260 39
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Puc. 3.1

Pacuemmno-epaghuueckas paboma evinonnusemcs 66 cemecmpe. Maxcumano-
Hblll Oann 3a pacuemuo-epaghuueckyro pabomy - 30, munumanvrwuiil 6air—18.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIbHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKU YHUBEPCUTET

Dakynrbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpasnenune noarorosku 20.03.01«TexHochepHas 6€301acHOCTHY
[Tpoduns/ IIporpamma «be3onmacHOCTh TEXHOJOTWYECKHMX TPOILECCOB W IMPOU3-

BOACTB»

Crcok 9K3aMCHAIIMOHHLIX BOIIPOCOB MO0 JUCHHUITIIMHE
«DIEKTPOHUKA U DICKTPOTECXHHUKAY

1. TlepemeHHBIH cHHYCOMTAIBHBIA TOK. DOPMBI MPEACTABICHUS CUHYCOUIAIbHBIX BEIUYHH.
[TapameTpsl CHHYCOUATBHBIX BETHMYHUH.
Pacuer HepazseTBinenHol nenu R, L, Cripy noax/IroueHnn €€ K CETH IEPEMEHHOT0 TOKa.
Tpanchopmaropsl. [Ipuniun padotel. Korcrpykuus. Haznauenue.
MOUTHOCTh CHMMETPUYHON U HECUMMETPUYHON TpeX(pa3HoH 1emnu.
OCHOBHBIE XapaKTEPUCTUKU TpaHCcHopMaTopa.
SIBneHue pe3oHaHca HANPSYKEHUI U TOKOB B IIETISIX IEPEMEHHOTO TOKA.
[TepemenHsbIli cuHycOUIanbHbINA TOK. Pa3BeTBiieHHas uens ¢ R, L, C anementamu.
JIBUraTenu MoCcTOSTHHOTO ToKa. HazHaueHne, KOHCTPYKIMS, TPUHIIHUIT PAOOTHI.
Tpexdaszubie nenu. Pacyer TOKOB Mpu HECUMMETPUYHON HArpy3Ke MpPU COSAMHEHUHU Tpe-
YTOJIBHUKOM.

10. Tpexdaznsie nienu. OcHoBHBIE OHTH. JJocTonHCTBA. DOpPMBI TpeACTaBICHUS

11. MoiHOCTh NEPEMEHHOTO TOKA

12. HecummMmerpuuHas TpexdaszHas 1eMb, COCTMHEHHAS 3BE€3/10i ¢ HEUTPATbHBIM IMPOBOJIOM.

13. HecummetpuuHas Tpex(asHas 1ernb, COeIMHEHHAs: TPEYroJIbHUKOM. BekTopHas nuarpam-
Mma.

14. CummerpuuHnas TpexQas3Has Lelb NMPH COSAMHEHUH 3BE3JI0W U TPEYTOJILHUKOM. BekTop-
HbI€ IUarpamMMal.

15. Tlotepu B TpanchopmaTope. CriocoObl onpeeseHus NoTepsb.

16. Pacuer anexkTpuueckux Lene, yciaoBue JOMyCTUMOM MOTEpU HANPSKEHUS.

17. TpeyroiabHUKHU CONPOTUBIIEHUS, TOKOB, HANpsKEHUs MoIHocTel B nemnsx ¢ R, L. C.

18. Meronbl pacueTa pa3BeTBICHHbBIX AIEKTPUUECKUX LIETIEH.

19. Tpexdasnbie nenu. MOIHOCTD TPYU CUMMETPUYHON ¥ HECUMMETPUYHON HAarpy3Kax.

20. Tpexda3Hble cHHXpOHHBIE MallIuHbl. Ha3HaueHne, KOHCTPYKIIHSL.

21. Tpexdaznbie nenu. CoeMHEHNE TPEYTOJILHUKOM. PacueT TOKOB.

22. Tpexdaznwie nenu. CoenuHeHme 38e3101. ONpeeieHne TOKOB.

23. Tpexdaznbie nenu. JloctonncrBa. @OpMbI peICTaBICHHS.

24. TIpoueccol B p-n iepexoze. [1omynpoBogHUKOBBIN JHO/I.

25. Tupucrop. YCcTpoiCTBO, HA3HAYCHHUE.

26. bumnonspHsIid TpaH3ucTop. BXoaHbIe XapakTepucTuku B cxeme ¢ OD.

27. Koo uuueHT CriaKuBaHHs CTIAXHBAIOMUX (GUIBTPOB. OMXHOMONYIEPUOIHBIN BHIMpPS-
MUTEITb.

28. JIByXIOIYNEpHUOIHBIN MOCTOBOM BBITIPSIMHUTEITb.

29. bunonspHselii TpaH3ucTOp. BXOAHBIE U BBIXOIHBIE XapaKTepUCTUKU B cxeme ¢ O3.

30. IToneroii TpaH3uCTOp. BXOMHBIEC U BHIXOAHBIC XapaKTEPUCTHKH.

31. Kosdduument crnaxusanust punbTpa. UHAYKTUBHBIN CTIXUBAIOIINNA QUIBTP.

©CoOoNoOA~WN



32. KoaddummeHT crinaxuBaHus eMKOCTHOTO GuiibTpa. EMKOCTHOM CriiaXuBaromui GuiibTp.
33. Cnoco6b! obecrieueHus P 1 N MPOBOAMMOCTH HOTYIPOBOJHIUKOBBIX MAaTEPHAIIOB.
34. h-mapameTpsl TPaH3UCTOPOB.

Maxcumanvuwiti 6ann 3a s3xk3amer cocmasngem 40, munumanvusiii 6anin - 24.
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