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Ilepeuenv komnemenyuil u UHOUKAMOPOE OOCMUICCHUA KOMNEMEHYUTL C YKAZAHUEM INANOE POPMUPOSAHUSA 6 NPOUeEcce 0CE0CHUA OUC-
YURTUHD
Komnerenmus:
I1K-3 - Cnocoben oOecnieunBaTh HAJAEKHYIO, OecriepeOoiiHy o U Oe3aBapuiiHy0 paboTy TEXHOJIOTHYECKOI0 000PYAOBaHUS.
WNHanuKaTopsl JOCTHKEHHUS KOMITCTCHIIHH

[1K-3.1 - 3HaeT TeXHUYECKUE XapaKTePUCTUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH, HA3HAYCHHE, PEKUMBI paOOTHI U TIPaBHIIa dKCILTyaTa-
LU TEXHOJIOTHYECKOT0 000pyAOBaHUSI.
[1K-3.2 - YMeeT pazpabatbiBaTh HOPMATUBHO-TEXHUYECKYIO TOKYMEHTAIIMIO 10 KOHTPOIIIO TEXHHUECKOTO COCTOSHHS, TEXHHUECKOMY
00CITy’)KMBaHUIO U PEMOHTY TEXHOJIOTHUYECKOTO 000pYAO0BaHUSI.
I1K-3.3 - Bnageet HaBbIKaMu BHITIOJTHEHHS PabOT MO KOHTPOIIIO TEXHHUECKOTO COCTOSTHUS, TEXHUUECKOMY 0OCITYKUBAHUIO U PEMOHTY
00opyIOBaHuUS.
Hnouxamopul Imanwvt hopmuposanus ¢ npouecce 0C60€HUA OUCHUUNTTUHDBL
00CmudceHus (vkazams ece memol uz PII]])
KomnemeHnyuu Jexkyuu Ilpakmuueckue Jlabopamopnuie 3a- Kypcoeoit npoexm Haumenosanue oye-
3anAmuA Hamus (paboma) HOUHO20 cpedcmea

Jlabopamopuasa paboma,
IIK-3.1 Tema 1-9 - Tema 1-3 He npedycmompenwt | pacuemno-zpaghuueckasn
paboma, IK3ameH
Jlabopamopuasa padoma,
Tema 1-9 - Tema 1-3 He npedycmompenwt | pacuemno-cpaguueckasn
paboma, IK3ameH
Jlabopamopnas padoma,

He npedycmompenwt | pacuemno-zpaghuueckasn
HK'33 TeMa 1‘9 - TeMa 1‘3 paﬁoma’ IK3AMEH

I1K-3.2




Ilepeuenv oyenounvlx cpeocme no oucuuniune (Mooyw)

Ouyenounvie cpeocmea Kon-60 Min, éa1106 Max, oannoe
Jlabopamopnasa paboma 6 30 48
Pacuemmno-zpaguueckan 1 6 12
paboma

IK3amen 1 24 40
Hmozo: 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
CHpaBIsieTCST C 3a/JladaMH, BONPOCAMH WM JPYTUMH BUIAMH TNPUMCHCHUS
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; TMPOSBISAET CAMOCTOSITEILHOCTh 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, HGO6XOI[I/IMI)IC OPAKTUYCCKHUE KOMIIC-|MaM JUCHUILIMHBI IMOCICA0BATCIbHBI, JIO-
TEHI[UU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTrPaMMOM |[THYECKH 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 CYIICCTBCHHBIX HETOYHOCTEW B OTBETE Ha|TEIhHOTI'O BHIBOJA, PEUCBHIC OIIUOKHU 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
MTOCTABIIEHHBIN BOIPOC CTYACHT JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHYECKOW TO-
CJICJIOBATEIHHOCTH B U3JI0KEHUH MMPOTPAMMHOTO MaTepUaa.
2 Huxe 60 HeynonerBo- |OnieHka «HEYIOBIETBOPUTEIHLHO» BBICTABISETCS CTYIEHTY, eciu OH He|OlleHKa «HE 3aYTeHO» BBICTABISAETCS
PUTENBHO  |3HAET 3HAYMTENBHOW YacTH MPOTPaMMHOTO MaTepuaa, JIOIyCKaeT 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 pPaboThl, HEOOXOAMMBIC MPAKTHYCCKHE KOMIICTCHIUH He
copmMupoBaHbl, GONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrPaMMOii 00ydeHH s
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

Hampasnenue noaroroku 18.03.02«32Hepro- pecypcocbeperaromnime mporec-
Chbl B XUMHUYECKOW TEXHOJIOTUHU, HEDTEXUMUU U OMOTEXHOJIOT UMY

[Tpoduns/ ITporpamma «MalivMHbl U annapaTbl XUMUYECKUX MPOU3BOICTBY

Y4eOHBIM TJIaHOM TI0 HAMPaBICHUIO TTOJTOTOBKU 18.03.02«DHepro- pecypcocbeperaromme
IPOLIECCHI B XMMUYECKON TEXHOIOIUH, HEPTEXMMUHM U OMOTEXHONOrHH» JJIs 00yJaroIMXcs IMpeay-
CMOTPEHO TpOBeeHHE JTa00paTOPHBIX 3aHATHI MO TUCIUIUIMHE «DIEKTPOTEXHUKA M MPOMBIIII-
JIEHHAs DJIEKTPOHUKAY.

JlaGopaTopHbIe 3aHATUS MO JAUCIUILIMHE MPOBOMSITCS B CHEIUAIBHO 000py-
JIOBAHHBIX JTA0OPATOPHUAX C MPUMEHEHUEM HEOOXOIUMBIX CPEACTB O0ydeHUs: 1a00-
paTtopHOro 0060pyAOBaHUs, 00Pa3IOB IS UCCIEAOBAaHUN, METOIUYECKUX TTOCOOUIA.
[{enb mpoBeeHUs Ta0OPATOPHBIX PadOT - MPAKTHIECKOE OCBOCHHUE TEOPETUICCKHUX
MOJIOXKEHHH JICKIIMOHHOTO MaTepualia, a TakyKe BhIpabOTKa CTyJEHTAaMH OIpe IeTIeH-
HBIX YMEHHMI WHABBIKOB CAMOCTOSITEILHOTO SKCIIEPUMEHTHPOBAHUS.

HNCCIEJOBAHUE DKBUBAJIEHTHOI'O TEHEPATOPA

JlabopaTopHas padora Nel. HccienoBanre S5KBHBAIICHTHOTO T€HEPATOPA.
Teopernueckue BOIPOCH IS TOJATOTOBKH K JIAOOpaTOpHOI padoTe:

1. JIns Kakux Lesnei CI0KHYI0 JIMHENHYIO JJIEKTPUUYECKYIO LEMb IPEICTABIAIOT B BUIE JK-
BHUBAJIEHTHOI'O TeHepaTopa?

2. Uto Ha3bIBaeTCs ABYXITOJIIOCHUKOM?

3. YUto Takoe akTUBHBIN U MACCUBHBIA IBYXIIOJOCHUK?

4. Kakumu napameTpaMy XapakTepU3yeTcsl SKBUBAJICHTHBIN reHepaTop?

5. Kakumu MeTo1aMyu MOKHO OIPENEIUTh IapaMeTPhl SKBUBAJIEHTHOI'O reHeparopa’?

6. B uém cocTouT pacyeT mo MeToay SKBUBAJIEHTHOTO TeHepaTopa?

7. Kakast 3aBUCUMOCTb Ha3bIBAETCs BHEIIHEN XapaKTEPUCTUKON reHepaTopa?

8. Kak ocyuiecTBUTh B pabOTE OIBIT KOPOTKOI'O 3aMbIKAHUS ¥ XOJIOCTOT'O XOJ[a U YTO IpH
3TOM NOKa)KyT aMIIEPMETP U BOJIBTMETP?

9. 3anucate BbIpaXXEHHUE ISl ONPEIEICHNs CUIIbl TOKA B BETBU 3a/1aHHOM 2JIEKTPUUECKON
LEemH.

JlaGopaTopuasi pa6ora Ne2. MccrnenoBanue U pacyeT JUHESHHOW JICKTPUISCKON IEMH ¢ ABYMSI
MCTOYHUKAMU IUTAHMSL.
Teoperuueckue BOIPOCH I MOJATOTOBKH K JIaDOpaTopHOil paboTe:

1. OOBsICHUTH CIIEAYIOIIME TOHSTHS: BETBb, y3€J, KOHTYp »3JieKTpudeckol menu. Kaxoi
KOHTYP Ha3bIBA€TCsl HE3aBUCUMBIM?

2. Kakue MeToJpl MPUMEHSIOTCS Ul pacyera 3JeKTpudeckux nerneii? OOBACHUTH Cyml-
HOCTb KaXJIOTO METOJa.

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




4. Hanucath cUCTEMY KOHTYPHBIX YPaBHEHUM ISl DJICKTPUUYECKOM LIETH, coleprkaimen 3
HE3aBHUCHUMBIX KOHTYpa.

5. Uro Ha3biBaeTcsi COOCTBEHHBIM M B3aWMHBIM COINPOTHUBIICHUEM, a TaKXK€ KOHTYpPHOMU
3.1.c.?

JlabopaTopHas padora Ne3. [locienoBarensHOe COSTMHCHUE TPUEMHHUKOB 0JTHO(A3HOTO
IIEPEMEHHOr0 ToKa. Pe30HaHC HanpsyKeHU
Teoperuueckue BOIPOCHI IS TOATOTOBKH K JIAOOpaTOpHO paboTe:
1. Kakue Bubl COIPOTUBIIEHUHN CYIIECTBYIOT B LIETISIX IEPEMEHHOTO TOKa?
2. Yto takoe caBur ¢az?
3. UeMy paBHBI HHIYKTUBHOE U €EMKOCTHOE COIIPOTUBIJICHUS, U B KAKUX €IMHULIAX UX
U3MEpPSIOT?
4. Yro Takoe k03P PUITUEHT MOITHOCTH?
5. UTo Takoe MOJHOE CONMPOTUBIICHHE LIETIH, U YEMY OHO paBHO B ciaydae uenu R—L,
R—C.
6. 3amucath 3akoH OMma JJI IeHCTBYIONMUX 3HAYCHUI OHO(GA3HON e MepeMeH-
HOI'O TOKa.
7. UTo Takoe BEKTOpHAas JuarpaMma, Kak OHa CTPOUTCS Ui ITOCIEA0BATEIIbHON O1-
HO(a3HOU IeTH MEPEMEHHOTO TOKa?
8. Chopmynupyitte 3akoH OMa JjIs MU TEPEMEHHOTO TOKa C IMOCJIEI0BATEIbHBIM
COEIMHEHUEM aKTUBHOT'O COIIPOTUBJICHUS, UHAYKTUBHOCTU U EMKOCTH.
9. B xakoil 1ienu 1 Npu KaKoM yCJIOBUU HACTYHAET PE30HAHC HAMPSKEHUN?
10. OOBsACHUTE PHEPrETUUECKUE MPOILIECCH], MPOTEKAIOIINE B AJIEKTPUUYECKON LIETH
IIPU PE30HAHCE HAIPSKEHU.
11. OOBsicHuTE, MOYEMy MPHU PE30HAHCE HAIMPSKEHUI TOK B 1enu makcuMmaieH? I1o-
yeMy cABUT (a3 ¢ paBeH HYJIIO?
12. K xkakum aBapuiHBIM IIOCJIEACTBUSAM MOXET IIPUBECTH PE30HAHC HANPSKEHUMN B
AIEKTPUYECKUX LIETSX?
JlabopaTtopnas pa6ora Ned. OpnodazHas 1enb ¢ MapajuIeIbHBIM COEIMHEHUEM
AJIEMEHTOB. Pe30HAaHC TOKOB.
Teoperndeckre BOMPOCHI sl MOJATOTOBKY K JTabopaTopHOii padoTe:
1. Yto Takoe napajienabHas Uemb?
2. Yrto Takoe aKTUBHAs U PEaKTUBHAsI COCTABIISIFOIINE TOKA?
3. Uro Takoe mosyiHasi, akTUBHAs U PEaKTUBHAS MTPOBOJMMOCTH?
4. Kak BBIMISAUT BEKTOpHAs AMarpaMMa Ui LeNu ¢ UHAYKTUBHOM, EMKOCTHON Harpy3kou u
IIPU PE30HAHCE TOKOB?
5. HazoBuTe yciioBUe pe30HaHca B AIEKTPUUECKUX LETISIX.
6. KakoBbI pu3HaKH SBJICHUS PE30HAHCA B MTApaJUICIBHOM 1IeTn?
7. YTto Takoe 10OpOTHOCTh KOHTYpPA U CIIOCOOBI €€ U3MepeHus?
8. Uro ompezemnsier 10OpOTHOCTh KOH/IEHCATOPA U KaTyIIKH WHAYKTHBHOCTH?

9. Kak nony4uth pe3oHaHC MapajuIebHOTO KOJeOaTeIbHOr0 KOHTYpa Ha 3aJaHHOM 4acToTe

@ pes ?

JlaGopaTopHnasi padora Ne5. Onpenenenue napaMeTpoB U UCCIEIOBAaHUE PEKUMOB pabo-
Thl Tpex(a3HoH 1enu NPU COeTUHEHUHN NOTpeduTene «3Be3/10i
Teoperuueckue BOIPOCH I MOJATOTOBKH K JIaDOpaTopHOil paboTe:

1. HapucoBaTh 3EKTPUUECKYIO CXEMY COSAMHEHUS TpeX 0HO(MA3HBIX TPUEMHUKOB
«3BE370i», 0003HAYUTh BCE TOKU U HAPSHKEHUS.

2. Yem oTnryaeTcs CMMMETPUYHAS HATPY3Ka OT HECUMMETPUYHOM ?

3. Kakue nBa BH1a HAMPSHKEHUI U TOKOB Pa3iiMYaoT B TpexdasHbix 1ermsx? JaTh ux
OIIpE/IETICHHE.




4. Kakue cyIecTByIOT COOTHOLICHUSI MY JIUHEHHBIMU U (Da3HBIMU HANPSDKEHUSIMU
IIPU COETMHEHUH TPUEMHHUKOB «3BE31011»?

5. KakoBbI COOTHOIIEHUS] MEKY TMHEUHBIMU U (Da3HBIMU HAIPSKEHUSIMU PU COEH-
HEHUM NIPUEMHHKOB «3BE€3/101» B ClIydyae CUMMETPUYHON HAarpy3Kku?

6. Jlokaxxute, 4To B Tpex(ha3HO 1enu Npy COSAUNHEHUN TIOTpeOUTENel «3BE3/101»
CyMMa JIMHEHWHBIX HaIPsKEHUH BCETIa paBHA HYJIIO.

7. KakoBa poJib HyJI€BOTO ITPOBOJIA B YETHIPEXITPOBOIHOM TpexdazHou 1enu?

8. Kak onpenenuts cuily TOKa B HyJIEBOM IIPOBOJIE, €CJIM U3BECTHA CHJIA TOKA B KaX-
noi u3 az?

9. OOBSICHUTB TOCTPOEHHE BEKTOPHBIX AUArpaMM IIPU PA3IUUHBIX BUJAX HATPY3KU.

JladopaTopnasi pad6ora Ne6. TpexdaszHas nenb MepeMeHHOTro TOKa MPU COSTUHEHUN TIPHEM-
HHUKOB «TPEYTOJIbHUKOM.

TeopeTrueckue BONpock [J1si MOATOTOBKH K JabopaTopHO paboTe:

1. HapucoBarh 3J€KTPUYECKYIO CXEMY COEAMHEHUS TpeX OAHO(A3HBIX MPUEMHHU-
KOB «TPEYTOJIbHUKOMY.

2. Kaxas Harpy3ka B Tpex(a3zHOM IIeny Ha3bIBaeTCd CUMMETPUYHOM 1 KaKasi HeCUM-
METPUYHOMN?

3. Kakue nBa BHJa HampsHKEHUH M TOKOB Pa3iiM4alOT B Tpex(asHbIX Lemsx?
Jatb ux onpeneneHue.

4. KaxoBbI COOTHOIICHUS] MEX/Ty TMHEHHBIMU U (ha3HBIMU HAMIPSDKEHUSIMU TIPU CO-
€IMHEHUU TMPUEMHUKOB «TPEYrOJIbHUKOM» (Harpy3ka CHUMMETpUYHAasi U HECUMMETPHY-
Has)?

5. Jlokaxure, 4To B Tpex(a3zHOM LEenu Npu COCIUHEHUH NOTpeOHuTenel «Tpe-
YTOJIbHUKOM» CyMMa JIMHEVHBIX TOKOB BCET/IA PaBHA HYJIIO.

6. IloueMy npu COETMHEHNH «TPEYTOJIBHUKOM» HEJIb3s1 OCYIIECTBIISAT PEXKUM KOPOT-
KOT'0 3aMbIKaHUA B (pa3e MprHeMHUKa?

7. KakoBbl IpEeUMyLIECTBA U HEAOCTATKH COCIAMHEHHs HArpy3Ku «TpeyrojbHU-
KOM»?

8. OOBACHUTH MOCTPOEHHE BEKTOPHBIX JUArpaMM IIPU pa3iIM4HbIX BHUJAX Harpys-
KH.

9. UeMy paBHBI aKTHBHAsi, PEaKTUBHAS U MOJIHAS MOIIHOCTH TpeX(a3HO# CUCTEMBbI?
B Kakux eaMHUIAX OHU U3MEPSIIOTCS?

Martepuaiibl 1a00paTOPHBIX padOT MPUBEACHBI B yU€OHO-METOJUYECKOM I10-
cobuu, pazpaboranHom Ha kapeape DTIOII:
DOneKkTpuyecKkre Uenu MOCTOSHHOTO M IMEPEMEHHOI0 TOKa: Yy4eOHO-
Metoaudeckoe nocooue / A.M.A0aymun, HXTU ®I'bOY BO «KHUTY». Hux-
HeKaMCK: HKHEKaMCKU XUMUKO-TEXHOJIOTHYeCKnUii HHCTUTYT, 2019. - 80c.

Kpurtepuu oueHkHu 1a00paTOPHBIX padoT

[Tpu moaroToBke K 1a00paTOPHON pabOTE MO AUCITUTUTHHE «DIEKTPOTEXHUKA U
MIPOMBITIUICHHASI AJICKTPOHUKA» CTYJICHT JIOJDKEH BBITIOJHUTH CIICTYIONINE BHJIBI pa-
00T:

MunuMaabHbId | MakcHUMAJIbHBINA

Buaer pador 0aua oasa

CamocrosiTenpHass TpopaboTKa TEOpeTH-

¥ 1 1
4eCKOro MaTepuasia K JabopaTOpHO# pa-




oote

O3HAaKOMIIEHHE C YCTaHOBKOM, mprOOpOM,

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

UTOIoO : 5 8

Takum 00pa3om, kaxaas jgabopaTropHasi paboTa OIIEHUBAETCS MUHUMYM B D
0anoB, MakcumMyMm B 8 OaisioB. Ilociie BbIMONHEHUS 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 rocy/1apCTBEHHOTO OI0JIKETHOTO0 00Pa30BaTEIbHOTO YUPEKACHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hampasnenue noaroroBku 18.03.02«3DHepro- pecypcocbeperaronime mporec-
Chbl B XUMHUYECKOW TEXHOJIOTUHU, HEDTEXUMUU U OMOTEXHOJIOT UMY
[Tpoduns/ [Iporpamma « MaluHbI U anmmapaThl XAMAYECKUX TPOU3BOJICTBY

KommuiekT 3apannii 1yt pacyeTHO-rpadpuyeckoit padoTbl
M0 JUCHUIUIMHEKDIEKTPOTEXHUKA U MPOMBILIJICHHAS 3JIEKTPOHUKA

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 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

BapuasT E, E, E; Ey Es Eg
1 - - . . ; .
2 + - ' § - ’
3 . - - - - -
4 + - - - - E
3 . + - - - -
6 + - - - . .
7 + + - - + -
g . - - . + -
9 - kS - - - +
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], 3.21.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 COeIMHEHUEM BETBEH U MOBBIIIEHNE KO PHUIIMEHTa 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 JIEMEHTOB 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®A3HOU LIENIN

Iean padoTsl: uccienoBanne Tpex(a3zHON AIEKTPUIESCKON IIENU MPU PA3IMYHBIX PeKUMaX
paboOThl MPUEMHHUKOB, COCAMHEHHBIX 3BE3I0M M TPEYroJIbHUKOM, NPUOOPETECHHE HAaBBIKOB
MOCTPOEHUSI BEKTOPHBIX IMarpaMM TOKOB M HAIPSKEHUM.

3aganue 3.1

B T1pexdasnyro cerp BkIOYEHb OgHO(A3HBIE MPHUEMHHMKH, KOTOpbIE 00pa3yroT
CUMMETPUYHYIO U HECUMMETPUUHYIO0 Harpy3ku (puc. 3.1.). IIpu 3agaHHOM HamnpsHKEHUHM CETHU U
napaMmerpax IpUeMHUKOB TpeOyeTcs:

1) coctaBUTh cXeMy BKJIIOUEHUS IPUEMHUKOB;

2) onpeaenuTh JIMHEHWHbIE U (ha3HbIE TOKU B K&KJIOM Tpex(ha3HOM MPUEMHUKE;

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 MPOBOJ OTCYTCTBYET U BCE AJIeMEHTHI (a3 oauHakoBbl. CONPOTUBIICHUS 3a/laHbI 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

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 evinonnsemcs ¢ 3 cemecmpe. Maxcumano-
HblU DAL 3a paciemHo-epaghuieckyro pabomy - 12, munumanvrwiii 6ann -6.



MuHuncTEepCTBO HAYKH M BhICIIEro oOpa3oBanus Poccuiickoit denepanun
HuxHexkaMCKUil XUMUKO-TEXHOJIOTHYECKUI MHCTUTYT ((uuan)
dbenepanbHOTrO rocy1IapCTBEHHOTO OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
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Chbl B XUMUYECKON TEXHOJIOTUHU, HEDTEXUMUU U OMOTEXHOJIOTHUID)
[Tpoduns/ [Iporpamma « MaluHbI U anmmapaThl XAMAYECKUX TPOU3BOJICTBY

Crcok 9K3aMCHAIIMOHHLIX BOIIPOCOB MO0 JUCHHUITIIMHE
((9J'ICKTDOT€XHI/IK3, U ITPOMBIIJICHHAA 3JICKTPOHUKA»

1. TlepemeHHBIH cHHYCOMTAIBHBIA TOK. DOPMBI MPEACTABICHUS CUHYCOUIAIbHBIX BEIUYHH.
[TapameTpsl CHHYCOUATIBHBIX BETHYUH.
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 TpaHCc(HopMaTopa.
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 HECUMMETPUYHOUN HArpy3Ke MpH COSAUHEHUU Tpe-
YTOJIBHUKOM.

10. Tpexdaznsie nenu. 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 TPEyrojJbHUKOM. BekTopHas auarpam-
Mma.

14. CummerpuuHnas TpexQas3Has Lelb MPH 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, HANpsHKEHUsI MolHOcTel B nensx ¢ R, L. C.

18. Meronbl pacueTa pa3BeTBICHHbBIX AIEKTPUUECKUX LIETIEH.

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

20. Tpexda3Hble cHHXpOHHBIE MallIuHbl. Ha3HaueHne, KOHCTPYKIIHSL.

21. Tpexdazubie nenu. CoeMHEHNE TPEYTOJILHUKOM. PacueT TOKOB.

22. Tpexdaznwie nenu. CoenuHeHne 38e3101. ONpeaeieHne 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 CTIXHBAIOIMUX (QUILTPOB. OMXHOMONIYIEPHUOIHBIN BBINIPS-
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. Cnoco6bI obecrieueHus P ¥ N MPOBOAMMOCTH HOTYIPOBOIHUKOBBIX MAaTEPUAIIOB.
34. h-mapameTpsl TPaH3UCTOPOB.

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



