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Ilepeuenv Komnemenyuil ¢ ykazanuem ypoeHeii ux popmuposanus

Hnoekc Cooepocanue Omanwl hopmuposanus Komnemenyuu
KoMnemeHnyuu KomMnemeHyuu (vkazamwv ece memwvi uz PII/])
Jlekyuu Ilpakmuueckue | Jlabopamopnwie | Kypcoeoii npo- Haumenosanue oye-
3aHAmMuUA 3anAmuUA exm (paboma) HOUH020 cpedcmea
OIIK-5 Cnocobuocte pemiarb crannapr- | Temal,2,3, | He npedycmom- | Tema 1,2,3 He npedycmom- | Jlabopamopnasn pabo-
HBIE 33/1a4M NPO(ECCHOHANBHON | T, emab,b, Penbl penbl ma, pacuemmno-
NEATENBHOCTH Ha OCHOBE MHPOD- | Teoma 8 epaguueckasn paoma,
MallMOHHOW W Oubimorpadude- IKIAMEN
CKOM KYJbTYPbl C NPHUMCEHCHUCM
UHQOPMaIOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJO-
TMiA U C Y4€TOM OCHOBHBIX TpEC-
OoBaHMit nH(pOpMAITMOHHOH
0e301acHOCTH.

IIK-1 Crnocobnocte  k  cucremaruue- | Temal,2,3, | He npedycmom- | Tema 1,2,3 He npedycmom- | Jlabopamopnas pabo-
CKOMYy  M3y4YCHHIO  HAy4HO- | Temab,6, PpeHbl PpeHbl ma, pacuemno-
TEXHUYECKOH HMH(pOpMaLKH, OTe- | Tewua 8 2pagpuueckan paboma,
YECTBEHHOTO H  3apy0eXHOro IKIAMEN
OIlbITa TII0 COOTBCTCTBYHOLICMY
TIPOQIITIO TIOATOTOBKH.

TIK-2 Ywmenue moznenuposath texunde- | Temal,2,3, | He npedycmom- | Tema 1,2,3 He npedycmom- | Jlabopamopnasn paoo-
CKHE OOBEKTBHI M TEXHONOTHYe- | Temab,b, penbl penvt ma, pacuemno-
CKHE TPOLIECCHI C UCMONB30BAHU- | Tema 8 2pagpuueckan paboma,
€M CTaHIapPTHBIX IIaKECTOB )51 IKIAMEH
CpCacTB ABTOMATU3UPOBAHHOTO
MNPOCKTUPOBAHNA, TOTOBHOCTBIO
OpOBOAUTH DKCIICPUMCHTEHI 11O 3a-

JAaHHBIM METOJMKaM ¢ 00paboT-
KOW Y aHaJIM30M PE3YJIbTaTOB.

[1K-4 Crniocobuocte yuactsoBath B pa- | Temal,2,3, | He npedycmom- | Tema 1,2,3 He npedycmom- | Jlabopamopuas paéo-
Gore Ha/l HHHOBALMOHHBIMU PO- | Temas,6, perbl perbl ma, pacuemno-
€KTaMH, MCMONb3ys 6a30BbIE Me- | Temua 8 2pagpuueckasn paboma,




TOABl HCCJICIOBATCIBCKON Jes- IK3AMEH
TCJIBHOCTH.




Ilepeuenv oyenounvix cpeocme no oucuuniune (MooyJo)

Ounoe omoenenue

Ouenounvle cpeocmea Kon-60 Min, oanno6 Max, oannoe
Jlabopamopnasa paboma 6 30 48
Pacuemno-zpaguueckan 1 6 12
paboma
IK3amen 1 24 40
Hmozo: 60 100
Ouno-3aounoe omoenenue
Ouyenounvie cpeocmea Kon-60 Min, éa06 Max, oannoe
Jlabopamopnasa paboma 3 15 24
Pacuemno-zpaguueckan 1 21 36
paboma
Ix3amen 1 24 40
Hmozo: 60 100




Hokazamenu u Kpumepuu oueHusanus Komnemelmuﬁ C onucanuem wKalt ouenueanun

Huoexc xkom-

Cooeprcanue Komnemenyuu

Ypoenu oceoenun Komnemenuuu

nemenyuu Iopozosowii Ilpoodsunymeutii Ilpesocxoonwiii
OIIK-5 CrniocoOHOCTH pemaTh CTaHAAPTHRIE | 3HATH: B IIEIOM OCHOBBI CUCTEMBI | 3HATh: OCHOBBI CUCTEMBI HH- 3HaTh: CYLIHOCTH U 3HAYCHUE HH-
3agaud  Npo(ecCHOHANBHON nesi- | MHPOpPMaMOHHOM 1 Oubnuorpa- | ¢popmaunoHHON u Oubnuorpa- | Gopmanmu 1 HHGOPMALTUOHHBIX
TEJILHOCTH Ha OCHOBE MH(pOpManu- | GUYECKUl KYIbTYpPHI. (UYECKUIKYIBTYPHI. MPOIIECCOB BPa3BUTUH COBPEMEH-
OHHOM W  OuOmuorpaduyeckol | YMeTh: B 1I€JIOM YCIICIIHO, TPH- YMeTh: npuMeHsITh nHGOpPMa- | HOrO HHPOPMAIIMOHHOTO O0IIeCT-
KyJIbTYpBI C TIpUMEHEHUEeM HH]Op- | MEHATh MH)OPMAIIHOHHO- KOM- IIMOHHO- KOMMYHHUKAllMOHHBIE | Ba.
MalnOHHO-KOMMYHHUKAIMOHHBIX MYHHKAI[HOHHBIC TEXHOJIOTHH U C | TEXHOJIOTUH, B TOM YHCJIE, H C | YMeTh: 00pabaThIBaTh M aHAIN3H-
TEXHOJIOTHH U C YYETOM OCHOBHBIX | yYETOMOCHOBHBIX TPEOOBaHHI YYETOM OCHOBHBIX TpEOOBaHHH | poBaTbUH(OPMAIIHIO, COIEpKa-
TpeOoBaHUN WHPOPMAIMOHHOH | HH(POPMALIMOHHON 0€30MacHOCTH. | MHPOPMAIMOHHON 0€30MacHo- | IIyIOCs B pa3IMYHbIX HH(OpMAIH-
0€30MacHOCTH. Brianers: mo Gonbleii yactu ca- | CTH. OHHBIX HCTOYHHUKAX, B TOM
MOCTOSITEJIFHO HaBBIKaMH pere- | BrageTs: HaBBIKaMu pelieHus | 4ucie 1 OndanorpaduIecKux.
HUSICTAaHAAPTHBIX 3a7a4 npodec- | CTaHAAPTHHIX 3a1a4 npodec- BrnaneTs: OCHOBHBIMU METOJIaMH
CHOHAJILHOH JIeSITETTbHOCTH Ha CHOHAJILHOM JIeSITEIbHOCTH Ha | 00paboTky MH(popMaImu; HaBbIKa-
OCHOBEWH(OPMAITMOHHON 1 OMO- | OCHOBEHH()OPMAITHOHHOMN 1 MH pabOTHI COBCEMU KITaccaMi
mrorpaduIecKOil KyIbTYpHL. oubmmorpaduuecKoit KyIbTy- MIPOTPAaMMHOTO O0ECIICUCHHUSI,
pHL npeaHa3HaYeHHoro Aj1s1 00paboT-
KAUH(QOPMALHH.
IK-1 CrocoOHOCTh K CHCTEMAaTHIECKOMY | 3HATH: TePEAOBEIE JOCTHKCHUI 3HaTh: HanboJIee 3HAUNMBIC 3HaTh: IEPEIOBBIC TOCTIKEHUH

W3Y4YECHUI0  HAYYHO-TEXHHYECKOU
WHPOPMALIUK, OTEYECTBEHHOTO H
3apy0eXHOTO OIbITA 110 COOTBETCT-
BYIOIIEMY IPOQHITIO MOJATOTOBKH.

HAyKH U TEXHUKU B OOJIACTIX
TEXHOJIOTHA XUMUYECKUX U He]-
TEXUMHYECKUX MTPOU3BOCTB;
CIIOCOOBI HAXOXKICHHUS 3aKOHO-
MEpHOCTEH MyTeMoOpaboTKH Ha-
YYHO-TEXHHYECKOU
WH(pOpPMAIHH.

YMeTh: ¢ yIOBIETBOPUTEIbHBIM
pe3yJabTaTOM U3ydYaTh HAYYHO-
TEXHHYECKYIO HH()OPMAIIHIO,
aHAM3UPOBATh OTEYECTBEHHBIH U
3apyOCIKHBIN OMBIT 10 TEMATHUKE
HCCIICIOBAHUI.

Bragerts: yoBIeTBOPUTENEHBIMH
Croco0aMu pacIpoCTpaHEeHUs H

JOCTHKCHHSA HAYKH U TEXHUKU
B 00J1aCTAXTEXHOJIOTHH XUMHU-
YECKHUX U HEPTEXUMHUUECKUX
MIPOU3BOJICTB; CIIOCOOBI
HaxO0JIeHUs 3aKOHOMEPHOCTEN
myTeM 00pabOTKH HAydHO-
TEXHUYECKOW WHPOPMAITHIH.
YMeTh: Ha XOpOILEM YPOBHE
M3y4aTh HAYYHO-TEXHUYECKYIO
HH(OPMAITHIO, aHATH3UPOBAThH
OTCUYCCTBEHHBIN U 3apyOeKHBIH
OTIBIT IO TEMATHKE UCCIIEIOBA-
HUI.

Bragets: ciocobamu pacmpo-
CTpaHECHHS B cO0Opa pe3yabTa-

HAyKW UTEXHUKH B 00JIACTAX TeX-
HOJIOTUY XUMUYECKHUX U He(hTeXH-
MHYECKUX IPOU3BOACTB;CIIOCOOBI
HaXOKICHUS 3aKOHOMEPHOCTEHITY-
TeM 00pabOTKH HAyYHO-
TEXHUYECKOWNH(OPMAITHH.
YMeTh: 93QPEKTHBHO U C BRICOKHM
KOHEYHBIM Pe3yJIbTaTOM H3Yy4aTh
HAyYHO-TEXHUYECKYIO HH(pOpMa-
IO, aHATTN3UPOBATh OTEUYECTBEH-
HBIH ¥ 3apyOCIKHBIH OIBITIIO TEMa-
THUKE UCCIIEIOBAHUMN.

Brnaners: Hanbosiee rpaMOTHBIMU
croco6aMu pacrpoCcTpaHeHUs H
cOopa pe3yabTaToB MCCIEN0BaHNUH,




cOopa pe3yabTaToB UCCIIEA0BA-
HMIi, aHaJIM3a OT€YECTBEHHOIO 1
3apy0eKHOTO OMBITA IO TEMATHKE
HCCIIETOBaHUH.

TOB UCCJICIOBAaHUMU, aHAIN3a
OTEYECTBEHHOTO H
3apy0eKHOTO OIBITA IO TEMa-
THUKEHUCCIICJOBAaHUH.

3¢ (EKTUBHOTO aHAIH3a OTEYECT-
BEHHOTO M 3apy0eKHOTO OIBITa
M0 TEMATHKE MCCIICIOBAHMIA.

IK-2 YMeHne MoJenupoBaTh TEXHHWYE- | 3HATH: HA YAOBIETBOPUTEIHLHOM 3HaTh: OCHOBHI METOJIOB MaTe- | 3HATh: HA CHCTEMHOM yYPOBHE Me-
CKHe OOBEKTHl M TEXHOJIOTUYECKHE | YPOBHE TEOPHUIO U CIIOCOOBI Ma- MaTHYECKOTO MOZCTUPOBAHMUS | TOAOJOTHUIO MaTEMATHIECKOTO MO-
MPOLECCBl € HCIIOJB30BAaHUEM | TEMATUYECKOI'O MOJIETMPOBAHUSA | B IPOEKTHPOBAHUU MPOILECCOB | AECTUPOBAHUS BIPOEKTUPOBAHUU
CTAaHAAPTHBIX MAKETOB W CPEACTB | B MIPOCKTUPOBAHUHU MIPOLIECCOB XUMUYECKOM MPOLIECCOB XMMHUYECKOU
ABTOMATHU3UPOBAHHOTO TPOCKTUPO- | XMMUYECKOMTEXHOJIOTHU, He()Te- | TEXHOJOTMU M HEPTEXUMUH. TEXHOJIOTHH, HEPTEXNMHH.
BaHMs, TOTOBHOCTHIO IPOBOJUTH | XMMUHU H OMOTEXHOJIOTHH. YMeTb: pazpabaTeIBaTh MOJETH | YMETh: Ha OCHOBE MOJICTHPOBAHUS
SKCHEPUMEHTHl 1O 33JaHHBIM Me- | YMETh: UCIOJIb30BATh TOTOBHIE HECJIOKHBIX TEXHOJIOTHUYECKUX | OOOCHOBBIBATH MPHUMEHEHUE CO-
TOIWKaM ¢ 00pabOTKON U aHATU30M | MOJIENIN TEXHOJIOTUIECKHUX TIPO- MPOIECCOB, TIOIYYaTh Pe3yib- | BPEMEHHBIX TEXHOJOTUHN I 00ec-
pe3yabTaTOB. LIECCOB CIEJIBIO MOJTy4eHHs pe- TaThl MOJIETTMPOBAHHUA. TIEYEHHUS CTPATETUH YCTOWIHBOTO
3yJIbTaTOB. Bragets: Ha XOpoIleM ypoBHE | pa3BUTHUS TEXHOJIOTHUECKUX
Bnaners: ocHOBaMH METOAOB Ma- | METOJAMU MaTEMaTHUYECKOTO MIPOLIECCOB.
TEMAaTUYECKOI0 MOJCIUPOBAHMS | MOJECIUPOBAHUS U ONITUMHU3A- BnageTs: Ha OTAMYHOM ypOBHE Me-
Y ONITUMU3AIUH IPOEKTHPOBAHUSA | I[UM MIPOEKTHPOBAHUSA TEXHOJIO- | TOJAaMUMATEMATUYECKOTO MOJIENH-
TEXHOJIOTHYECKUX. THYECKHX MPOLIECCOB B XUMHU- POBaHUA U ONTUMU3ALMH TPOEKTHU-
YECKOH TEXHOJIOTUU U POBaHUS TEXHOJIOTHYECKUX
HEe(PTEXUMUH. MIPOLIECCOB B XUMUYECKOM TEXHO-
JIOTHH, He(PTEXUMHUHU.
[1K-4 CriocoOHOCTh y4acTBOBaTh B pabo- | 3HaTh: Hauana TEOPUH U MPAKTH- | 3HATh: OCHOBHBIE JTAllbl CTa- 3HaTh: B NOJHOH Mepe METOA0I0-

T€ HaA HWHHOBAIIMOHHBIMH ITPOCK-
TaMH, HUCIIOJIb3Ysl 0a3oBbIC MCETOBI
HUCCIIEA0BATEIIbCKOM eI TCIIbHOCTH.

KHaHAJIN3a peIeHus mpoodeM
WHHOBATHKH, OTPAKEHHBIX B Ha-
YYHOM TUTEepaType; KaK mpa-
BUJILHO (DOPMYITHPOBATH 32/1a4y
WCCIIEIOBAHNSI.

YMeTh: aHaIUu3UPOBaTh MOCTPO-
EHHBIC paHee TEOPUH IS perie-
HUSAHAIOTUYHBIX 33]1ad.
BnageTb: OCHOBHLIMU METOJaMU
IIpoBeieHNA J1a00paTOPHBIX U
MIPOM3BOACTBEHHBIX IKCIIEPUMEH-
TOB,THITOBBIMH TTPHEMaMH HHTEP-
MPETUPOBAHUS U TIPEICTABICHUS
Pe3yNbTaTOB HAYYHBIX HCCIIEIO-

JMUKOHCTPYHPOBAHMS HAyIHO-
TEeXHUYIECKOTO HCCIICIOBAHMS:
JTanonpeneseHus 3a1ad, dTal
MCCIIeIOBaHuUs YCIIOBHH pertie-
HHUSI, 9Tl CO3/[aHus POTrpam-
MBI UCCIIE/IOBAHHUSL.

YMeTh: HCIIONIB30BATh PE3Yib-
TaTHIONBITHO-
9KCIIEPUMEHTAIBHBIX PadOT
JUTSL IOATBEPKACHUS HJIH OTI-
POBEPIKEHHUS TIPEIBAPUTEIHHO
ClICITAaHHBIX

TEOPETHUECKHUX IIOCTPOCHUI U
THIIOTE3.

THIO TUIAHUPOBAHHS TEXHOJIOTHYe-
cKol (ha3pl HAYIHOTO MCCIIEIOBA-
HUSI, COCTOSIIETO U3
TEOPETUYECKOTO U SMITUPUIECKOTO
ITAIIOB.

YMeTn: IIPOBOJUTH U3MCPCHUS C
UCIIOJIb30BaHUEM HOBEHIIINX U3Me-
PUTEIBHBIX CUCTEM, 00eCTIeYH-
BaIOMIUX JOCTOBEPHOCTh
IKCIIEPUMEHTAIBHBIX UCCIIEIOBA-
HUH unponsBecTn 00pabOTKy U
OLICHKY PE3YJIbTaTOB H3MEPEHHH.
BHaILCTI): HaBbIKaMU aHaJIu3a "
CHCTEMaTH3alluH PE3YNIbTAaTOB HC-




BaHUH. BrnanmeTs: MeTogaMu IeTanbHOM | ClIeJ0BaHUM,IPEACTABICHUS MaTe-
anpodaryy pe3ynbTaToB UC- pHAJIOB B BH/IE HAYYHBIX OTYETOB,
CIIEZIOBAaHMM, X JIUTEPATypHO- | MyONHMKaLuii, Mpe3eHTaluii;

ro ohopmiieHHsI U MyOJIMKaLWK. | TOATOTOBKH AAHHBIX ISl COCTAB-
JIeHHUst 0030POB.




Illkana ouenueanusn

Hudposoe | Boipa:xkenue B | CiioBecHoe Kpurepuu o11eHKM HHIUKATOPOB NJOCTHKEeHUs Npu popMe KOHTPOJIS:
BbIpPa:KeHHe d0annax: BBIpa:KeHHe JK3aMeH / 3a4€eT ¢ OLEeHKOi 3ayer
5 87-100 Ornnyno | OueHKa «OTIMYHO» BBICTABISAETCS CTYIEHTY, €CJIU TEOPETHUYECKOE COAEp-
(3auTeHo) |KaHWE Kypca OCBOEHO IOJIHOCTHIO, O6e3 Mpo0esIoB; NCUEPITBIBAOIIE, TOCIe-
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, KAYCCTBO HUX BBIIIOJHCHUA OLIC-
HEHO YHCIIOM 0aiioB, OJM3KUM K MAKCUMAJIbHOMY; aHAJM3UPYyET MOTy4eH-
HBIE PE3YNbTAaThl, MPOSBISIET CaMOCTOSTEIBHOCTh HPU  BBIOJHEHUH
3aJlaHui OneHka «3a4T€HO» BBICTABISETCH CTY-
4 74 - 86 Xopomo  |OneHKa «XOpOII0» BBICTABISETCS CTYIEHTY, €CIH TEOPETHUECKOE COMAep-|IeHTY, €CTU OTBETHl Ha BOIPOCHI IO Te-
(3auTeHO) |*XaHHME Kypca OCBOCHO MOJHOCTHIO, HEOOXOJMMBIC MPAKTUYECKHE KOMIIe-|MaM JMCIUIUIMHBI TOCIEA0BATENbHBI, JIO-
TEHIIMA B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOi | THIECKH W3JI0KEHBI, JOMYCKAIOTCS
oOydeHus ydeOHbIe 3a/1aHus BBIIOTHEHBI, KAYECTBO WX BBIMTOIHEHHS 1OCTA-|HE3HAYUTEIbHBIE HEOYETH B OTBETE CTY-
TOYHO BhICOKOe. CTYZEHT TBEpAO 3HAET MaTeprall, TPaMOTHO U IO CYIIIECT- |IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
BY M3JIaraeT ero, He JOIyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEJIHHOTO BHIBOJA, PEUYEBBIC OLIMOKU H TP
BOTIPOC.
3 60 - 73 YnoenetBo- |OneHKa «yAOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHde-
PUTENBHO  |CKOE COJepiKaHUe Kypca OCBOGHO YaCTUYHO, HO MPOOENbl HE HOCAT CyIle-
(3auTeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTrpaMMOH 3a-
JaHW BBIMIOJTHEHO, HO B HHUX UWMEIOTCS OIIMOKH, MpPH OTBETE Ha
MTOCTABIIEHHBIN BOIIPOC CTYACHT MOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO
MpaBUWIbHBIE (OPMYIUPOBKH, HAOIIOAAIOTCS HAPYLICHUS JIOTHYECKOW TO-
CJICAOBATEIbHOCTH B M3JIOKEHUH MMPOrPAMMHOT0 MaTepraa.
2 Hwmxe 60 HeynoBnerBo- |OneHka «HEyIOBIECTBOPUTENILHO» BBICTABISETCA CTYINCHTY, ecid OH He|OIeHKa «HE 3a4Te€HO» BBICTABISETCA
PUTENBHO  |3HAET 3HAYMTENBHOW YacTH MPOTPaMMHOTO MaTepuaa, JIOIyCKaeT CyIIecT-|CTyIeHTY, eClIi CTYJCHT He 3HAeT OCHOB-
(He3a‘IT6HO) BCHHBIC OH_II/I6KI/I, HCYBCPECHHO, C OOJIBIIIUMU 3aTPYAHCHUSAMHU BBIIIOJIHACT |HBIX MTOHSITHH TEMBI JUCHUIIIIMHBI, HE OT-

NpaKkTHYeCKUe pPaboThl, HEOOXOJMMBIC 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 | Kpamxasa 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 (JIUCIUILINH)
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 OI0JPKETHOTO 00Pa30BaTEIIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuil HalMOHAIBHBINA UCCIIEA0BATENLCKUI TEXHOIOTHYECKUN YHUBEPCUTET

Dakynrbmem UHGOPMAYUOHHBIX MEXHONOUL
Kagheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hamnpapnenane noaroroBku 15.03.02«TexHoa0rHMYecKrne MalidHBL U 000PYJIO-
BaHUE»

[Tpoduns/ [Iporpamma «O6opyaoBanue HedTErazonepepadoTKm

Y4eOHBIM TUTAHOM TI0 HANPABJICHUIO MOATOTOBKH 15.03.02«TexHoI0rnuecKkue MalruHbl
u_o0opynoBaHUE» /I 00YYaIOMIUXCS MPEIYCMOTPEHO MPOBEACHHE JTAOOPATOPHBIX 3aHATHUN IO
JTUCIUTIINHE « DJEKTPOTEXHUKA M MPOMBIIIICHHAS dJICKTPOHUKA.

JlabGopaTopHbIe 3aHATHS 0 JUCHUUILIMHE MPOBOASTCS B CIEHUAIBLHO 000pYy-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIMMBIX CPEICTB 00yUYeHUs: 1a0o-
paTopHOTO 000pYIOBaHUs, 00PA3IOB I UCCIEAOBAHUM, METOIUYECKUX MOCOOUH.
[lenp mpoBeaeHUs 1a00OPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHHUE TEOPETHUECKUX
MOJIO’KEHUH JICKIIMOHHOTO MaTepuana, a Takke BhIpabOTKa CTyICHTaMU OMpeiesieH-
HBIX YMEHUH WHABBIKOB CAMOCTOSITEIbHOTO SKCIIEPUMEHTHUPOBAHUS.

JlabopaTopHnas padora Nel. HccienoBanue 5KBUBAICHTHOIO FeHEPaTOpa.
Teopernyeckre BOMPOCHI sl MOJATOTOBKY K TabOpaTopHOii padboTe:

1. JIns kakux 1eneil CIoXKHYy0 JIMHEHHYIO 3JIeKTPUYECKYIO 1IeNb IPEICTABISAI0T B BUJE K-
BHUBAJICHTHOT'O reHepaTopa’?

2. Yto Ha3bIBae€TCs ABYXITOJIFOCHUKOM?

3. YTo Takoe aKTUBHBIN U ACCUBHBIN ABYXIOJIOCHUK?

4. KakuMu napameTpaMu XapakTepU3yeTcsl S3KBUBAJICHTHBIN reHeparop?

5. Kakumu MeToaMyu MOXKHO OIPENEIUTh MapaMeTphbl SKBUBAJIEHTHOIO reHeparopa’?

6. B uém cocTouT pacuet 1o MeToly 3KBUBAJIEHTHOIO IreHeparopa?

7. Kakas 3aBUCHMOCTb Ha3bIBACTCSI BHEITHEH XapaKTEpUCTUKOM reHepaTopa’?

8. Kak ocymiecTBUTh B pabOTe OMBIT KOPOTKOTO 3aMbIKaHUS U XOJIOCTOTO XOJa U 4TO MPH
3TOM MOKaXXyT aMIIEpMETP U BOJIbTMETP?

9. 3anucath BeIpa)keHUE VIS ONIPEJIEICHUs CUJIbl TOKA B BETBH 3aJJaHHOH 3JIEKTPUUECKOI
LEeMH.

JlaGopaTopnasi pa6ora Ne2. VccnenoBanue U pacyeT JIMHEHHOW SJICKTPHUYSCKOMN IeTH ¢ BYMS
UCTOYHUKAMU OUTAHMUSL.
Teopernueckue BOIPOCHI IS TOATOTOBKH K JIAOOPATOpHO# padoTe:

1. OObsSICHUTDH CIIEyIOIIME MOHSTHS: BETBb, Y3€J, KOHTYp JdyekTpuueckor nenu. Kakoif
KOHTYp Ha3bIBAE€TCs HE3aBUCUMbIM?

2. Kakue meroapl NpUMEHSIOTCA Ul pacuera 3JIeKTpuueckux uenei? OObSICHUTH Cylll-
HOCTb KaKIOI0 METOJA.

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

4. Hanucatb cUCTEMY KOHTYPHBIX YPaBHEHMH ISl JIEKTPUUYECKOM Lienu, cojaepxkamen 3
HE3aBUCHUMBIX KOHTYpa.

5. Yro Ha3bIBaeTCcs COOCTBEHHBIM M B3aMMHBIM CONPOTHUBICHHMEM, a TaKXe KOHTYPHOH
3.4.¢.?




Jla6oparopuasi padora Ne3. IlocienoBaTeibHOE COCIMHEHUE MPUEMHHKOB OAHO(A3HOIO
IIEPEMEHHOr0 TOKa. Pe30HaHC HanpsyKeHU
Teoperuueckue BOIPOCHI I TOJATOTOBKH K JIAOOpaTopHOil paboTe:
1. Kakuie Bubl COMPOTUBICHUMN CYIIECTBYIOT B LIETISIX IEPEMEHHOTO TOKa?
2. Yto takoe caBur ¢az?
3. UeMy paBHBI HHIYKTUBHOE U €MKOCTHOE COITPOTUBJICHUS, U B KAKUX €IMHUIAX UX
U3MEpSIOT?
4. Yro Takoe k03P PUITUEHT MOITHOCTH?
5. UTo Takoe MOJHOE COMPOTUBIICHHUE LIEMH, U YEMY OHO PaBHO B ciyyae uenu R—L,
R—C.
6. 3anucath 3akoH OMma JJi IeHCTBYIONUX 3HAYCHUH OHO(A3HON IENu MepeMeH-
HOT'O TOKa.
7. UTo Takoe BEKTOpHAs JuarpaMma, Kak OHa CTPOMUTCS JJIS MOCIEI0BATENBHON OJ-
HO(a3HOU IeTH MePEMEHHOTO TOKa?
8. Chopmynupyitte 3akoH OMa JJis IEMH TEPEMEHHOTO TOKA C TMOCIIeI0BATeIbHBIM
COEJIMHEHUEM AKTUBHOTO CONMPOTUBIIEHUS, UHAYKTUBHOCTH U €MKOCTH.
9. B xako#l ienu U Ipu KakoM YCJIOBUHU HACTYIA€T PE30HAHC HAIIPSKEHUI?
10. OOBsACHUTE PHEPrETUUECKUE MPOLIECCHI, MPOTEKAIOIINE B AIEKTPUUYECKON LIETH
IIPU PE30HAHCE HAIPSKEHUN.
11. OOBsicHuTE, MOYEMy MPU PE30HAHCE HAIPSKEHUI TOK B 1enu mMakcuMmaneH? I1o-
yeMy cABUT (a3 ¢ paBeH HYJIIO?
12. K kakum aBapuiHBIM ITOCJIEACTBUSM MOXET IPUBECTH PE30HAHC HANPSDKECHUM B
AIEKTPUYECKUX LIETSX?
JlaGopaTopuasi pa6ora Ned.OngHoazHasi 1lenb ¢ MapauieTbHBIM COCIUHEHUEM dJie-
MEHTOB. Pe30HaHC TOKOB.
TeopeTndeckre BOMPOCHI JIsl MOJATOTOBKU K JabopaTopHOii padoTe:
1. Yto Takoe napajienabHas Uernb?
2. Uto Takoe aKTHBHAs U PEaKTHBHAs COCTABIISAIONINE TOKa?
3. Uro Takoe mosiHasi, akTUBHAs U pEaKTUBHAS MTPOBOJMMOCTH?
4. Kak BBITJISAUT BEKTOpHAS Juarpamma Juist HenH ¢ MHAYKTUBHON, EMKOCTHOW Harpy3Kou u
IpU pe30HaHCE TOKOB?
5. HazoBuTe yciioBue pe30HaHca B AJIEKTPUUECKUX LETISIX.
6. KakoBbI pu3HAKH SBJICHUS PE30HAHCA B MapaJUIeIbHOM e ?
7. YTto Takoe 10OpOTHOCTh KOHTYpPA U CIIOCOOBI €€ U3MepeHus?
8. Uro ompezemnsieT 10OpOTHOCTh KOHIEHCATOPA U KaTYIIKH WHAYKTHBHOCTH?

9. Kak nony4uth pe3oHaHC MapajuIeIbHOTO KoJebaTeIbHOro KOHTYpa Ha 3a/laHHOM yacToTe

@ pes ?

Jla6opaTopuasi pa6ora Ne5.Onpejie/ieHHE MapaMETPOB M WCCIICIOBAHNE PEKUMOB PaOOTHI
Tpexdha3HOM 1enu MPU COSTUHEHUN MMOTPEOUTENECH «3BE3101
Teoperndeckre BOMPOCHI JIs MOJATOTOBKY K JJabopaTopHOii padoTe:

1. HapucoBathb 3J€KTPHUUECKYIO CXEMY COE€TMHEHUS TPEX 0JJTHO(PA3HBIX PUEMHUKOB
«3Be3/1011», 0003HAYUTH BCE TOKU U HATIPSIKEHUSL.

2. YeM oTIMYAETCSI CAMMETPUYHASL Harpy3ka OT HECUMMETPUYHON?

3. Kakue nBa Buaa HaNpsHKEHUH M TOKOB PAa3IMyaloT B TpexdasHbix 1ernsix? Jate ux
onpeeeHHeE.

4. Kakue cymecTByIOT COOTHOILIEHUS! MEKY JTMHEHHBIMU U ()a3HBIMHU HAIIPSKEHUSIMU
MIPU COCAMHEHUN TPUEMHHKOB «3BE3011»?

5. KakoBbI COOTHOIIEHUS MEXKIY JIMHEHHBIMU U (ha3HBIMU HATIPSHKEHUSIMU TIPH COCTH-
HEHUU IPUEMHUKOB «3BE3/10i» B CIy4yae CUMMETPUYHON HArpy3Ku?




6. JlokaxuTe, 4To B Tpex(}a3HOM 1IeTH MpU COSTUHEHUN TOTpeOUTENen «3BE30M»
CyMMa JIMHEHMHBIX HAIIPSDKEHUM BCETIa paBHA HYJIIO.

7. KakoBa poJib HyJIEBOTO NMPOBOJA B YETHIPEXIIPOBOIHOM TpexdazHoil Lenu?

8. Kak onpenenuts cuily TOKa B HyJIEBOM ITPOBOJIE, €CJIM U3BECTHA CHJIA TOKA B KaXK-
noii u3 az?

9. OOBACHUTH MOCTPOCHHE BEKTOPHBIX AUATPAMM MPU PA3IUYHBIX BUIAX HAIPYy3KU.

JladopaTropnasi pad6ora Ne6. TpexdaszHas nens nepeMeHHOTO TOKa MPU COSTUHEHUU TIPHEM-
HHUKOB «TPEYTOJIbHUKOM.

Teopetrruueckue BOPOCHI I MOJATOTOBKH K JIAOOpaTopHOil paboTe:

1. HapucoBarh 31E€KTPHUYECKYIO CXEMy COCIMHEHHS TpeX OIHO(DA3HBIX MPHEMHU-
KOB «TPEYTOJIbHUKOMY.

2. Kakas Harpy3ka B Tpex(a3HOil 11eTli Ha3bIBA€TCs CAMMETPUYHOM U KaKasi HeCUM-
METpUYHOM?

3. Kakue nBa BUJa HanpsHKEHUH M TOKOB Pas3iiM4alOT B Tpex(a3HbIX Lemsix?
JlaTe ux onpenencHue.

4. KaxoBbI COOTHOIICHUS] MEX/Ty JIMHEUHBIMU U (Da3HBIMU HANPSDKEHUSIMU TIPU CO-
€IMHEHUU IMPUEMHUKOB «TPEYrOJIbHUKOM» (Harpys3ka CUMMETPUYHAsl U HECUMMETPHY-
Has)?

5. Jlokaxute, uyTo B Tpex(da3HOW IenH MPH COSAMHEHHH IMOTPEOUTENEH «Tpe-
YTOJIbHUKOM» CyMMa JIMHEWHBIX TOKOB BCETIA PaBHA HYIIIO.

6. Ilouemy npu COEMHEHUN «TPEYTOIBHUKOM» HEJb3s OCYLIECTBISATH PEKUM KOPOT-
KOT'0 3aMbIKaHUA B (haze mprueMHUKa?

7. KakoBbl NpeuMyLIECTBA M HEAOCTATKH COEIWHEHHUSI HArpy3KH «TPEyrojbHU-
KOM»?

8. OOBSICHUTHh MOCTPOEHHE BEKTOPHBIX JMArpamMm IpH Pa3IMYHbIX BUJAX Harpys-
KH.

9. UeMy paBHBI aKTHBHAs, PEaKTUBHASI U MOJIHAS MOIIHOCTU Tpex(a3HOH CUCTEMBbI?
B kakux eIMHHLIAX OHU U3MEPSIOTCS?

Martepuaiibl 1a60paTOPHBIX pabOT MPUBEACHBI B yUeOHO-METOIUIECKOM II0-
cobuu, pazpaborannom Ha kadeape ITIOII:
DNeKTpUYecKre IIEMU TOCTOSHHOTO M TMEPEMEHHOTO TOKa: y4eOHO-
Metoaudeckoe nocoodue / A.M.A0nymun, HXTU ®I'6OY BO «KHUTY». Hux-
HeKaMCK: HMKHEKaMCKUM XMMUKO-TEXHOJIOTHYECKU HHCTUTYT, 2019. - 80c.

Kpurtepuu oueHku 1a00paTOpHBLIX padoT

[Tpu moaroToBKe K 1a00paTOpHO padoTe MO IUCHUILTHHE « DJIESKTPOTEXHUKA U
MIPOMBITIUICHHASI AJIEKTPOHUKA» CTYJICHT JIOJDKEH BBITIONHUTE CIICTYIONINE BHIIBI pa-
0oT:

MunumajabHbIid | MakcuMaJIbHBIA
Buabl pador
0L oaJ
CamocrosiTenbHasi NpopadOTKa TEOPEeTH-
YeCcKOro maTepuana K J1abopaTOpHOM pa- 1 1
oote
O3HAaKOMIIEHHE C YCTaHOBKOM, IprOOpOM,
METOJMKON BBIMOJHEHUS JIabOpaTOPHOU 1 1
paboThI




Brinonnenue HEOOXOIUMOIO  JIKCHEPHU- 1 2
MEHTa
O6paboTka pe3yJabTaTOB HCCIEA0BaAHUS, 1 9
NOCTpOEHUE TpadUKOB
AHanu3 pe3yJbTaToB UCCIIEIOBAHUS U BbI- 1 9
BOJI 110 paboTe

UTOIO: 5 8

Takum o6pazom, kaxmgas iaboparopHasi paboTa OIEHUBAETCI MUHUMYM B 5
OanmoB, MakcumyMm B 8 OaioB. Ilocie BhIMOTHEHUS BCeX pabOT PacCUUTHIBACTCS
UTOTOBBIN OaJIJT 10 TAHHOMY OIIEHOYHOMY CPEJICTBY, Kak CpenHee apudmeTnaeckoe
0 BCEM JIA0OPATOPHBIM paboTaM.



MuHurcTEepCTBO 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

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 JEKTPHUECKUX Ie-
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 BOJBTMETPA.
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], 3.71.C. HICTOYHUKOB B BojbTax (B).




Puc. 1.3 Puc. 1.4

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

Iean pabdoThl: uccienoBaHue pabOTHI IEKTPUUECKOW IIENMU CHHYCOMJAIBHOTO 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 MOIIHOCTH IIETH;

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 + - -+ - - -

IIpumeuanue: ConporuBieHus 3agaHbl B oMax [OM]|, MHIYKTMBHOCTM B MWJUIMTEHPU
[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

Iean padoTsl: uccienoBanne Tpex(a3zHON AIEKTPUIESCKON IIENU MPU PA3IMYHBIX PeKUMaX
paboOThl TMPUEMHHUKOB, COEAMHEHHBIX 3BE3JI0M M TPEYroJbHUKOM, NPHOOpETeHHE HaBBIKOB
MOCTPOEHUSI BEKTOPHBIX IMarpaMM TOKOB M HAIPSKEHUM.

3aganue 3.1

B T1pexdasnyro cerp BkIOYEHB OAHO(A3HBIE MPUEMHUKH, KOTOpble 00pa3yroT
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 1UAarpaMMbl TOKOB M HANIPSHKEHUH Ka)KIOTO MPUEMHHUKA;

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

Ilpumeyanue: npu CUMMETPUYHOM Harpy3ke, BKIIOYEHHOM II0 CXEME «3Be3ay,
HEUTpaibHBIA IPOBOJA OTCYTCTBYET U BCE 3JIeMeHTHI (a3 oauHakoBbl. COMPOTHUBIICHUS 33a[]aHbI 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
I l Lia
(o—w = ™ o
l -"ll.-iY
No© * o

IN
N

Puc. 3.1

Maxkcumanvuoiii 6ain 3a pacuwemuo-epaghuueckyro pabomy - 12, munumans-
Holll 6ann—6 (ounoe omoenenue), makcumanrvusill oain 16u munumanvhsit 96a1106
(ounO-3a0uHOE omoenenue).



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

Hampasnenue noaroroBku 18.03.02«3DHepro- pecypcocbeperaronime mporec-
Chbl B XUMHUYECKOW TEXHOJIOTUHU, HEDTEXUMUU U OMOTEXHOJIOT UMY
[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 CHHYCOUATBHBIX BETHMYHUH.
Pacuer HepazserBinenHol nenu R, L, Cripy noaxito4eHnn ee K CETU IEPEMEHHOT0 TOKaA.
Tpanchopmaropsl. [Ipuniun padotel. Korcrpykuus. Haznauenue.
MOUTHOCTh CHMMETPUYHON U HECUMMETPUYHON TpeX(pa3HoH 1emnu.
OCHOBHBIE XapaKTEPUCTUKU TpaHCcHopMaTopa.
SIBneHue pe3oHaHca HANPSYKEHUI U TOKOB B LIETISIX 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 OHATH. JlocTonHCTBa. DOpPMBI 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 Ienb NMPH COSAUHEHUH 3BE3[I0W U TPEYTrOJIbLHUKOM. BekTop-
HbI€ IUarpamMMal.

15. Tlotepu B TpanchopmaTope. CriocoObl onpeeseHus NoTepsb.

16. Pacuer anexkTpuueckux Lene, yciaoBue JOMyCTUMOM MOTEpU HANPSKEHUS.

17. TpeyroiabHUKHU CONPOTUBIIEHUS, TOKOB, HANIpsKEHUs MoIHOCTeH 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. CoenuHeHHe 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 puuueHT CriaKuBaHHs CTIAXHUBAIOMNX (GUIGTPOB. 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. Kosddumment crnaxusanus punbTpa. UHAYKTUBHBIN CTIKUBAOIINNA (QUIBTP.
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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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