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Ilepeuenv Komnemenyuil ¢ ykazanuem ypoeHeii ux popmuposanus

Ouno-3aounoe omoenenue

Hnoekc Cooepocanue Omanwl hopmuposanus Komnemenyuu
Komnemenyuu Komnemenyuu (vkazams ece memul uz PI1J])
Jlexyuu Ilpakmuueckue | Jlabopamopuovie Kypcoesoit npo- Haumenosanue oye-
3anamusn 3anamus exm (paboma) HouH020 Cpedcmea
OK-10 CriocobHoCTh K mo3HaBatenbHOW | Tema 1-6 Tema 1-3 Tema 1-3 He npedycmom- | Jlabopamopnasn paoo-
ACATEITBHOCTH. penbvl ma, Konmpoavnas pa-
ooma, IK3amen
OK-11 Crniocobnocts k abcrpaktHomy u | Tema 1-6 Tema 1-3 Tema 1-3 He npedycmom- | Jlabopamopuas paéo-

KPUTHYECKOMY MBIIUIEHHIO, HC-
CJIIEJOBAHHIO OKpYXKAIOIIEH cpe-
OBl U BBISIBIIGHUS €€ BO3MOXK-
HOCTEeH u pecypcos,
CIOCOOHOCTBIO K NPUHSATHIO HE-
CTaHJAPTHBIX PEIICHUH M paspe-
IICHUIO MTPOOJIEMHBIX CUTYaIUH.

penvt

ma, KOHmMpOJIbHAA Pa-
ooma, IK3aMen




3aounoe omoenenue

Hnoexc Cooeporcanue Omanwl hopmuposanus Komnemenyuu
KomnemeHnyuu Komnemenuyuu (ykazamwv ece memol uz PI1J])
Jexyuu Ilpakmuueckue | Jlabopamopuwie | Kypcoeoii npo- Haumenosanue oye-
3aHAMUA 3aHAmMUA exm (paboma) HOUHO020 cpedcmea
OK-10 CnocobHoCTh K mo3HaBaTenbHOM | Tema 1-6 Tema 1-3 Tema 2-3 He npeoycmom- | Jlabopamopuas paoo-
AEATETLHOCTH. penbl ma, KOHmMpOAbHAA Pa-
ooma, IK3aMen
OK-11 CnocobrocTh K abctpaktHoMy M | Tema 1-6 Tema 1-3 Tema 2-3 He npedycmom- | Jlabopamopuas paoo-
KPUTUYCCKOMY MBIIJICHUIO, HC- penbl ma, KOHmp0flb”a}l pa-

CIIETOBAaHHUIO OKpYXKarolel cpe-
Abl 1JIA BBIABIICHUS €€ BO3MOXK-
HOCTEH u pecypcos,
CITOCOOHOCTBIO K TIPHHATHIO HE-
CTaHJIAPTHBIX PEIICHUN U paspe-
IICHHUIO MTPOOJIEMHBIX CUTYaIUH.

boma, IK3amen




Ilepeuenv oyenounvlx cpeocme no oucuuniune (Mooyw)

Ouno-3aounoe (3aounoe) omoeneHue

Ouenounsvie cpeocmea Kon-60 Min, éan06 Max, oannoe
(6azoewtil ypo- (noeviuwennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 3(2) 18 30
Koumponovnaa paboma 1 18 30
IK3amen 1 24 40
Hmozo: 60 100




Hokazamenu u Kpumepuu ouenusanun Komnemenuuﬁ c onucanuem wKai ouenueanusn

Huoexc
Komnemenyuu

Cooeprcanue
KoMnemenyuu

Ypoenu O0CB0CHUA KOMnemenyuu

Ilopozoswiit

IIpoosunymeutii

Ilpesocxoonwiii

OK-10

CIIOCOOHOCTBIO K IT03HABa-
TEJILHOH JIEATEIILHOCTH.

3HaTh O CYIIHOCTH M 3HAYE€HHM HH-
(opManuy B pa3BUTHH COBPEMEHHOTO
obmiecTBa. YMeTb Ha YIOBJICTBOPH-
TEJIHLHOM YPOBHE TOJy4YaTh U 00pada-
TBIBaTh MH(OPMALMIO U3 Pa3IHYHBIX
HCTOYHUKOB. Branets 6a30BBIMH OC-
HOBaMH pabOTbl C BO3MOXKHOCTBIO
HHTEPIIPETHPOBATh,  CTPYKTYPHUPO-
BaTb U odopMisiTh HHPOpMALUIO B
JOCTYITHOM JUIS IPYTUX BUJIE.

3HaTh NMPUYMHBI U 3aKOHOMEPHOCTH BIIMSHHS WH-
(dopMmanuy Ha MPOLECCH Pa3BUTUH COBPEMEHHOTO
o0miecTBa. YMeTh Ha XOpOIIEM ypOBHE NOIy4aTh U
o0OpabaTbiBaTh WHGPOPMALUIO U3 PA3IHYHBIX HC-
TOYHHKOB. BiageTb XOpomIMMH HaBBIKAMH H
npremMaMu padoThl C BO3MOXKHOCTBIO MHTEPIIPETH-
poBaTh, CTPYKTYpHPOBATh U 0OPMIISATH HHPOpMa-
LHIO B JIOCTYITHOM ISl IPYTHX BHJIC.

3HaTh Ha BBICOKOM TEOPETUYECKOM
YPOBHE MPUYMHBI M 3aKOHOMEPHOCTH
BIMSHUST MH(OPMALMKM HA IIPOLECCHI
Pa3BUTHH COBPEMEHHOTO OOIecTBa.
YMeTh ¢ OONBIION CTETEHBI0 Tpodec-
CHOHAJIM3Ma IOJy4aTb M 0oOpabarbl-
BaTh MH(GOPMAIMIO U3 PA3IMYHBIX HC-
TOYHHMKOB. Biajere MONHOIECHHBIMU
HaBBIKAMU U TpHEMaMH pabOTHI C BO3-
MOXHOCTBIO MHTEPIIPETHPOBATH,
CTPYKTYpHUpOBaTh W OQGOPMIATH WH-
(opmario B JOCTYIHOM JUISl JIPYTHX
BHUJIE.

OK-11

CHOoCOOHOCTH K a0CTpaKTHO-
MY 1 KPUTHYECKOMY MBIIIIJIE-
HUIO, HCCIIEIOBAaHUIO OKPY-
JKaIoIen cpebl st
BEISIBIICHHS €€ BO3MOYKHO-
CTeH U pecypcoB, CIIocoOHO-
CTBIO K IPUHATHUIO HECTAH-
JAPTHBIX PEIICHUN U
pa3penieHnto npoOIeMHbBIX
CUTYaIUH.

3HaTh 0a30BBIC METOIBI M CIIOCOOBI
HCCIIEOBAHUs OKpYKaro-1Ieil cpelbl
JUTsl BBISBJIGHUSI €€ BO3MOXXHOCTEH U
pecypcoB. YMeTb NMPUHUMATH pelie-
HUS U pas3penarb NpoOJeMHBbIC CH-
Tyanud. BnameTs cmocoOHOCTBIO K
KPUTUYECKOMY MBILUIEHHUIO.

3HaTh OCHOBHBIE METOABLI M CIIOCOOBI HCCIIEIOBa-
HUS OKPY)KAIOIICH CPEIbl Ui BBIABICHUSA €€ BO3-
MOXHOCTEH U pecypcoB. YMETh MPUHUMATH pellie-
HUSI M pa3peniath npodieMHble cutyauun. Biagers
CIOCOOHOCTBIO K aOCTPaKTHOMY M KPUTHYCCKOMY
MBILLIEHHIO.

3HaTh METOABLI U CIIOCOOBI MCCIIEI0BA-
HUSI OKPYXKAIOILEH Cpe/bl ISl BBIsBIIC-
HUSL €€ BO3MOXHOCTEH M PECypCOB.
YMers OpUHUMATh HECTAHIAPTHHIC
pelieHusl U paspeliaTh MpoOIeMHbIC
CUTyaluu. Biajgerh CHOCOOHOCTBIO K
a0CTPaKTHOMY U KPUTHYCCKOMY MBIIII-
JIEHHUIO.




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 TMOJIHOCTBIO, 0e3 Mpo0eoB; HCUepIBIBAOIIE, TTOCTe-
JIOBaTeNIbHO, YETKO W JIOTUYECKH CTPOWHO W3JaracT MaTepual; CBOOOIHO
CHpaBIsieTCST C 3a/JladaMH, BONPOCAMH WM JPYTUMH BUIAMH TNPUMCHCHUS
3HAHUH; UCIIOJB3YET B OTBETE JIOMIOIIHUTEILHBIA MaTepHal BCe MPEIyCMOT-
PCHHBIC HpOFpaMMOﬁ 3aJaHHus BBIIIOJIHCHBI, KAYECTBO MX BBIIIOJHCHUA OIIC-
HEHO YHCIIOM 0aiioB, OJM3KUM K MAKCUMAJIbHOMY; aHAJM3UPYyET MOTy4eH-
HbI€ pE3YNIbTaThl; TMPOSBISET CAMOCTOSITEIBHOCTh TIPU  BBITIOJHEHHUH
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, HCO6XOI[I/IMI)IC MPAKTUYCCKUE KOMIIC-|MaM JUCHUILUIMHBI TOCJICA0BATCIbHEI, JIO-
TEHIUU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMOM |[THYECKU W3JI0KEHBI, JIOTTYCKAIOTCS
oOydeHus ydeOHbIe 3a/1aHus BBIIOTHEHBI, KAYECTBO WX BBIMTOIHEHHS 1OCTA-|HE3HAYUTEIbHBIE HEOYETH B OTBETE CTY-
TOYHO BhICOKOe. CTYIEHT TBEpAO 3HAET MaTeprall, TPaMOTHO M IO CYIIIECT- |/IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
BY M3JIaraeT €ro, He JIONYCKas CYIISCTBCHHBIX HETOYHOCTECH B OTBETE Ha|TEIHHOTO BHIBOJA, PEUEBHIC OIIUOKH 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 MPOrpaMMoOii 3a-
JaHW BBIMIOJTHEHO, HO B HHUX UWMEIOTCS OIIMOKH, MpPH OTBETE Ha
MTOCTABIIEHHBIN BOIIPOC CTYACHT MOMYCKAaeT 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 MPOTPaMMHOTO MaTepuaa, JOIyCKaeT CyIIecT-|CTyIeHTY, eClIi CTYJICHT He 3HAeT OCHOB-
(He3aT-ITeHO) BCHHBIC OH_II/I6KI/I, HCYBCPECHHO, C OOJIBIIIUMU 3aTPYAHCHUSAMHU BBIIIOJIHACT |HBIX MTOHSITHH TEMBI JUCHUIIIIMHBI, HE OT-

HpaKkTHYeCKUe pPabOThI, HEOOXOJMMbBIC MPAKTHYCCKHE KOMIICTCHIIUH 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.




KpaTkas xapakTepucTHKA OIlEHOYHBIX CPe/CTBA

ACJICHHOI'O TUIIA I10 TEMC HUJIK Pa3acily.

Ne | Haumenosanue| Kpamkasa xapaxmepucmuka oyenounozo | Ilpeocmagnenue
n/n| OUeHoOuH020 cpeocmea OUEHOUYHO20 cpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1. |JlaGopatopHas |DTo Buj y4eOHOU pabOTHI, IeNbi0 KOTOpOi| Tembr mabopaTop-
pabora ABJISIETCSI U3y4YeHUE (MCClIeJOBaHUE, U3MEpeE-|HbIX paboT, KOH-
HUE) XapaKTePUCTHUK J1a0OpaTOPHOTO OOBEK-|TPOJbHBIE BOMPO-
Ta. CBI IT0 TEME
[lenp maGopaTOpHBIX 3aHITHH:  OCBOCHHE|Ia00OpaTOPHOI pa-
u3y4yaeMoi yueOHOM NUCHMIUIMHBL; TpUuoope-|{00ThI
TE€HUE HaBBIKOB MPAKTUYECKOTO MPUMEHEHUS
3HAHUW Y4EOHOW MUCIUIUIMHBI (JIUCIUILINH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPEJICTB U
(nnn) oOopyIOBaHUS
2. |KontponsHass |CpeacTBO MpOBEPKU YMEHUN MPUMEHATH 1M0-|KoMriekT KoH-
pabora Jy4EHHBIE 3HAHUS IS PEIICHUS 3a7a4 OIpe-|TPOIbHBIX 3aJJaHul

10 BapHaHTaM




MuHucTepcTBO HAYKH M BhIcIIEero oopa3oBanus Poccuiickoit @enepannu
HuxHexaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepatbHOTO roCy1apCTBEHHOTO OI0PKETHOTO 00Pa30BaTEIbHOTO YUPEKIACHHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuit HalMOHAIBHBIA UCCIIEA0BATENLCKUI TEXHOJIOTHYECKUNA YHUBEPCUTET

Daxynrbmem UHDOPMAYUOHHBIX MEXHOLOULL
Kageopa snexmpomexnuxu u snepeoodbecneuenus npednpusmutl

Hanpapnenune noarorosku 20.03.01«TexHochepHas 6€30MacHOCThY
[Tpoduns/ Ilporpamma «be3onacHOCTh TEXHOJOTHYECKUX MPOIIECCOB U MPO-

HU3BOACTB»

Y4eOHBIM IJIAHOM IO HAMpPAaBICHUIO MOATOTOBKH 20.03.01 «TexHocdepHass Oesomac-
HOCTBEYJUTST O0YUAIONTUXCS MPEAYCMOTPEHO TPOBEACHHUE JTAOOPATOPHBIX 3aHATHH MO JUCIUTLINHE
«DNEKTPOHUKA U IIIEKTPOTEXHUKI.

JlabGopaTopHbIe 3aHATHS MO IUCIUILIAHE MPOBOASTCS B CIEIUAIBLHO 000py-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIMMBIX CPEICTB 00ydeHUs: 1abo-
paTtopHOro 000pyA0BaHUs, 00pa3LOB AJI UCCIEIOBAHUIN, METOAMUECKUX TOCOOUIA.
[lenp mpoBeaeHUs Ta0OPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETHUECKUX
MOJIO’KEHUH JICKIIMOHHOTO MaTepuaia, a Takke BhIpabOTKa CTy/ICHTaMU OMpe/IesieH-
HBIX YMEHUH WHABBIKOB CAMOCTOSITEIBHOTO SKCIIEPUMEHTUPOBAHUS.

JladopaTopnasi padora Nel. MccnenoBanue u pacyer JUHEWHOW IICKTPUYCCKOMN IIENU C ABYMS
HMCTOYHUKAMU MUTAHUS.
Teopernueckue BOIPOCHI IS TOJATOTOBKH K JIAOOpaTOpHOi paboTe:

1. OOBsSICHUTD CIEyIOIIME MOHSTHS: BETBb, Y3€J, KOHTYp JJleKTpuueckoi nenu. Kakoit
KOHTYp Ha3bIBa€TCS HE3aBUCHUMbBIM?

2. Kakue MeTompl MPUMEHSIOTCS IS pacdera 3JIeKTpudeckux nernei? OOBSICHUTH CyIIl-
HOCTb K&)KIOI0 METOJA.

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

4. Hanucatb cUCTEMY KOHTYPHBIX YPaBHEHMH JJIs 2JIEKTPUUECKOM LN, coaepxalen 3
HE3aBUCHUMBIX KOHTYpa.

5. Uro Ha3bIiBaeTcsi COOCTBEHHBIM M B3aWMHBIM CONPOTHUBIEHUEM, a TaKXKE KOHTYpPHOM
3.1.c.7

JlaGopaTopHnas padora Ne2. [locnenoBarenbHOe coelMHEHNE TPUEMHUKOB 0THO(GA3HOTO
IIEPEMEHHOr0 ToKa. Pe30HaHC HanpsyKeHUit
Teopernueckue BOIPOCHI I MTOJATOTOBKH K JIAOOpaTopHOil paboTe:

1. Kakue Buabl COMPOTUBICHUN CYIIECTBYIOT B LIETISIX IEPEMEHHOTO TOKa?

2. Yto takoe caBur ¢az?

3. UeMy paBHBI HHIYKTUBHOE U €MKOCTHOE COIPOTUBJICHUS, U B KAKUX €IWHHUIIAX UX
U3MEPSIOT?

4. Yto Takoe K03PPUITUEHT MOIITHOCTH?

5. UTo Takoe moJIHOE CONMPOTUBIIEHUE LMK, U YEMY OHO PaBHO B ciaydae uenu R—L,
R—C.

6. 3anucath 3akoH Oma JJi eHCTBYIONMUX 3HAYCHUH OHOGA3HON IENu MepeMeH-
HOT'O TOKA.




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

8. Chopmynupyitte 3akoH OMa [Jis1 IEMH TEPEMEHHOTO TOKA C MOCIIeI0BATEIbHBIM
COEJIMHEHUEM aKTUBHOI'O CONPOTUBIIEHUSI, NHIYKTUBHOCTH U EMKOCTH.

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

10. OOBsiIcCHUTE SHEPreTUYECKUE MPOIECCHI, MPOTEKAIOIIUE B AICKTPUUECKON IETH
IIPU PE30HAHCE HAIPSKEHUN.

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 LETIsIX?

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

1. HapucoBaTh 3JEKTPHUYECKYIO CXEMY COSTUHEHUS TPEeX OJHO(PA3HBIX PUEMHUKOB
«3Be3710i», 0003HAYUTh BCE TOKU U HAIPSHKEHUS.

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 COOTHOIIEHUS MEXKIY JTMHEHHBIMU U (ha3HBIMH HANIPSHKEHUSIMU
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 1enu?

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

9. OOBACHUTH MOCTPOCHHE BEKTOPHBIX AMATPAMM MIPU PA3IUYHBIX BUIaX HAIPYy3KHU.

9. Uemy paBHBI aKTUBHAsi, PEAKTHBHAS U MOJHAs MOIIHOCTH Tpex(a3zHOW CUCTEMBbI?
B kakux eauHUIIaX OHU U3MEPSIOTCS?

Matepuaiibl 1a60paTOPHBIX pabOT MPUBEACHBI B yUeOHO-METOUYECKOM I10-
cobuu, pazpaborannom Ha kadeape ITIOII:
DJeKTpUYECKUe 1EeNd TOCTOSIHHOTO M TNEPEeMEHHOTO TOKa: yd4eOHo-
metoaudeckoe nmocodue / A.M.A6aymmun, HXTU ®I'bOY BO «KHUTVY». Hux-
HeKaMCK: HKHEKaMCKUi XMMUKO-TEXHOJIOTHYECKU HHCTUTYT, 2019. - 80c.

Kpurepuu onenku 1a60paTopHbIix padoT

[Ipu moaroroBke K jaboparopHOil paboTe MO AUCHMIUIMHE «IJIEKTPOHHKA U
AIIEKTPOTEXHUKA» CTYJICHT JOJIKEH BBITIOJHUTH CJIEAYIONINE BUJIBI paldoT:

Ouno-3aounoe (3aounoe) omoenenue

MunuMaabHbId | MakcCMMAJIBHBINA

Buner padot 0as 0as1

CamMocTosiTennbHas TpopadOTKa TEOPETU-
YeCKOTro maTepuana K JIabopaTopHOW pa-

1(2) 2(3)




oote

O3HAaKOMIIEHHE C YCTaHOBKOM, mprOOpOM,

METOJMKONW BBIIOJHEHUS J1aOOpaTOpHOU 1(1) 2(3)
paboThI
BeimonHeHne  HEOOXOIUMOIO  JKCHEpU- 12) 2(3)
MEHTa
OOpaboTka pe3yJbTaTOB HCCIENOBAHUS, 2(2) 2(3)
HOCTPOCHHE TPaPUKOB
AHanu3 pe3ynbTaToB UCCIEI0BAHUS U BbI- 1(2) 2(3)
BOJI 110 paboTe

UTOIO : 6(9) 10(15)

Takum oOpazom, kaxpgas yabopaTopHass paboTa OIEHHMBAETCS ISl OYHO-
3a0YHOT0 OTJEJIEHUS MUHUMYM B 6 0asuioB (9 0ayuioB — 3a04HOE OT/ICJICHHE), MaK-
cumyM B 10 OamnoB(15 GamioB — 3ao0uHoe otraeneHue). [lociae BBIOJHEHUS BCex
paboT paccCUUTHIBACTCS UTOTOBBIN Ol MO JAHHOMY OIEHOYHOMY CPEICTBY, Kak
cpennee apupMeTHYECKOoe 0 BCeM JIa0OPaTOPHBIM paboTaM.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy/1apCTBEHHOTO OI0JIKETHOTO0 00Pa30BaTEIbHOTO YUPEKACHUS
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 3aqannii 1Jisi KOHTPOJIbHONPadoThI
M0 JUCHUIUIMHEK DJIEKTPOHUKA U DIEKTPOTEXHUKAY

1. PACYET JIMHEWHOM SJEKTPHUYECKOM IENTNA
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 TOKH B BETBSAX C MIOMOIIBIO YPaBHEHUMN, COCTABIEHHBIX MO 3akoHaM 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], 3.71.C. HICTOYHUKOB B BojbTax (B).




Puc. 1.3 Puc. 1.4

2. PACYET DJIEKTPHUYECKOM IEITN OJTHOPA3HOI' 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 O IPUBEICHHOM cxeMe 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 ompenenstores 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 Tpexda3zHOM ANEKTPUICCKON IENU MPU PA3IMIHBIX PEKHMaXx
paboOThl MPUEMHHUKOB, COCAMHEHHBIX 3BE3I0M M TPEYroJIbHUKOM, NPUOOPETECHHE HAaBBIKOB
MOCTPOEHUSI BEKTOPHBIX IMarpaMM TOKOB M HAIPSKEHUM.

3aganue 3.1

B T1pexdasnyro cerp BkIOYEHB OAHO(A3HBIE MPUEMHUKH, KOTOpble 00pa3yroT
CUMMETPUYHYI0O U HECUMMETPUUYHYIO Harpy3ku (puc. 3.1.). [Ipu 3ajaHHOM HampsyKEHUM CETH U
napaMmerpax IpUeMHUKOB TpeOyeTcs:

1) coctaBUTh cXeMy BKJIIOUEHUS IPUEMHUKOB;

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

3) HOCTPOUTH BEKTOPHBIE 1UAarpaMMbl TOKOB M HANIPSHKEHUH Ka)KIOTO MPUEMHHUKA;

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

Ilpumeyanue: npu CUMMETPUYHOM Harpy3ke, BKIIOYEHHOHW II0 CXEME «3BE3ay,
HEUTpaibHBIA IPOBOJA OTCYTCTBYET U BCE 3JIeMeHTHI (a3 oauHakoBbl. COMPOTHUBIICHUS 33a[]aHbI B
omax [Om], mHaykTUBHOCTH B Mmmturenpu [MIH|, emxoctu B mukpodapanax [Mk®d], gacroTa 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

Ae L - * o
Iy
Bo - > o o
I{‘ lIAa
(o—a— > o
l J'll.-iY
Ne » o

N
N

Puc. 3.1

Pacuemmno-epaghuueckas paboma evinonnusemcs 66 cemecmpe. Maxcumano-
Hblll Oann 3a pacuemuo-epaghuueckyro pabomy - 30, munumanvrwuiil 6air—18.
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Crcok 9K3aMCHAIIMOHHLIX BOIIPOCOB MO0 JUCHHUITIIMHE
«DIEKTPOHHUKA U DICKTPOTECXHHUKA

1. TlepemeHHBIH cHHYCOMTAIBHBIA TOK. DOPMBI MPEACTABICHUS CUHYCOUIAIbHBIX BEIUYHH.
[TapameTpsl CHHYCOUATBHBIX BETHMYHUH.
Pacuer HepazBeTBineHHol nenu R, L, Cripu noaxioueHny ee K CETH IEPEMEHHOI0 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.
[TepemenHsbIi cuHycOUIaNbHBIN TOK. Pa3BeTBiennas uens ¢ R, L, C anementamu.
JIBUraTenu MoCcTOSTHHOTO ToKa. HazHaueHne, KOHCTPYKIMS, TPUHIIHUIT PAOOTHI.
Tpexdaszubie nenu. Pacyer TOKOB Mpu HECUMMETPUYHON HArpy3Ke MpPU COSAMHEHUHU Tpe-
YTOJIBHUKOM.

10. Tpexdasznsie nienu. OcHoBHBIE OHATHS. J[[ocTonHCTBa. DOPMBI TpECTaBICHUS

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 COSAUHEHHH 3BE37I0H U TPEYroJbHUKOM. BekTop-
HbI€ IUarpamMMal.

15. Tlotepu B TpanchopmaTope. CriocoObl onpeeseHus NoTepsb.

16. Pacuer anexkTpuueckux Lene, yciaoBue JOMyCTUMOM MOTEpU HANPSKEHUS.

17. TpeyroiabHUKHU CONPOTUBIIEHUS, TOKOB, HANPsDKEHUs MoLHOCcTeH B nensx ¢ R, L. C.

18. Meronbl pacueTa pa3BETBIECHHBIX MIEKTPUUECKUX LETEH.

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

20. Tpexda3Hble cHHXpOHHBIE MallIuHbl. Ha3HaueHne, KOHCTPYKIIHSL.

21. Tpexdaznbie nenu. CoeMHEHNE TPEYTOJILHUKOM. PacueT TOKOB.

22. Tpexdaznwie nenu. CoenuHeHne 38e3101. ONpeaeieHne TOKOB.

23. Tpexdaznbie nenu. JloctonncrBa. @OpMbI IpeICTaBICHHS.

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

25. Tupucrop. YCcTpoiCTBO, HA3HAYCHHUE.

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

27. Koo puuueHT CriaKuBaHHS CTIXHBAIOIMUX (QHILTPOB. OMXHOMONYIEPHUOIHBIN BHITIPS-
MUTEITb.

28. JIByXIOIYNEpHUOIHBIN MOCTOBOM BBITIPSIMHUTEITb.

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

30. IToneroii TpaH3uCTOp. BXOMHBIEC U BHIXOAHBIC XapaKTEPUCTHKH.

31. Kosdpdumuent crnaxusanus uiabTpa. UHIYKTUBHBIN CTIaXUBAIOIINA 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.



