[MTPMJIOXKEHUE

MUWUHUCTEPCTBO HAYKHU U BBICILLIETO OBPA30BAHM ST POCCUIICKO
®EJIEPALIUN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE ObPASOBATEJIBHOE
YUPEXJEHUE BBICIIET'O ObPASOBAHUA «PA3SAHCKNHN I'OCY JAPCTBEHHbBIN
PAJMOTEXHUYECKNN YHUBEPCUTET UMEHU B.®. YTKUHA»

Kadenpa «PagnorexHuueckux ycTponcTB»

OLOEHOYHBIE MATEPUAJIBI JUCHUITJIMHBI
«OCHOBBI TeOpHUH KOJIe0AHU B PAIMOTEXHUKE»

Hanpasnenue

11.03.01 Pagnorexnuka

YPpOBEHB MTOJATOTOBKU
bakanaBpuart

®opma 00yUyeHus1 — OUHas

r. Pa3anp 2024 1.



OneHouyHblE MaTe€pUaNbl — 3TO COBOKYIHOCTh Y4€OHO-METOAMYECKHX MaTepHalioB
(KOHTPONBHBIX 3a/JaHUN, omucaHuii GopM M TPOUEAYp), NMPEAHAZHAUYCHHBIX IJIS OLCHKU
KayecTBa OCBOEHMS OOYy4yarOUMMHCS JaHHOM JUCUUIUIMHBI KAk 4YacTM OCHOBHOM
o0pa30BaTeNbHON MPOTrPAMMBI.

[lenb — OLEHUTh COOTBETCTBUE 3HAHUN, YMEHUM M YPOBHS NPUOOPETEHHBIX KOMIETEHIIMM,
oOyyarolmuxcst LeldsiM U TpeOOBaHUSIM OCHOBHOM 0OOpa3oBaTeIbHOM MpPOrpaMMbl B XOJ€
IIPOBEICHUS TEKYILEro KOHTPOJIA U ITPOMEKYTOUHOM aTTECTALMH.

OcHoBHas 3a/1a4a — 00ECTIEUUTh OLEHKY YPOBHS C()OPMHUPOBAHHOCTH OOLIEKYJIBTYPHBIX U
po(heCCUOHATIBHBIX KOMIETEHIINM, MPUOOPETaeMbIX 00Y4arOIIUMCS B COOTBETCTBUM C 3TUMHU
TpeOOBaHUSIMU.

KoHTposs 3HaHuil npoBoguTcs B (OpPME TEKYIIEro KOHTPOIS M HPOMEXYTOYHOU
aTTEeCTaIUH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS C LEIBIO ONPEAEIICHHUS] CTENEHN YCBOEHUS
yueOHOro MaTepHalia, CBOEBPEMEHHOTO BBISIBICHHUS M YCTPAHEHUS! HEIOCTATKOB B MOATOTOBKE
oOydaromuxcsi W TPUHATHA HEOOXOJUMBIX MEp IO COBEPIICHCTBOBAHUIO METOIUKHU
npenoAaBaHus Y4eOHON AMCUMILIMHBI (MOIYJIsl), OpraHU3alu paboThl 00YYarOIINXCS B X0/
y4eOHBIX 3aHATHI U OKa3aHUSA UM UHAMBHUIYaIbHON OMOIIIH.

K KOHTpOJIO TeKyllel ycleBaéMOCTH OTHOCATCS NPOBEpKAa 3HAHMM, YMEHHWI U HaBBIKOB,
npuoOpeTéHHBIX  oOydaromuMucs Ha  JaboparopHbix paborax. [lpm  BbeImoaHeHUH
71a00paTOpHBIX pabOT MPUMEHSETCS CHUCTEMa OIEHKH «3a4Te€HO — He 3auTeHo». KomamuecTBo
7a00paTopHbIX paboOT MO KaxaAOMy MOJAYJIK OINpPEAENeHO TIpauKoM, YTBEPKIECHHBIM
3aBeAyomnuM Kadenpoi. I[IpomMexyTOUHBIH KOHTPOJb MO JHUCHUUIUIMHE OCYLIECTBISETCS
MpoBeIeHHEM 3K3aMeHa. Dopma MpoBeNEHUsI SK3aMEHAa — YCTHBIA OTBET MO YTBEPIKICHHBIM
HK3aMEHAllMOHHBIM  OusneraM, C(GOPMYIMPOBAHHBIM C YYETOM COJEp)KaHHUA Y4EOHOU
JUCHUIUIMHBL. B 3K3aMEeHAllMOHHBIA OWJIET BKJIIOYAeTCs [Ba TEOPETUYECKUX Bompoca. B
MpoLlecCe MOJITOTOBKM K YCTHOMY OTBETY 3K3aMEHYEMbId MOXET COCTaBUTh B MHUCbMEHHOM
BHJI€ TJIaH OTBETA, BKIFOYAIOIIUI B c€0sl ONpeAesIeHNs, BBIBOABI (DOPMYJI, pUCYHKH H T.II.

Kpurepuu oneHuBaHusi KoMneTeHuni (pe3yJibTaToB)

1) YpoBenb ycBoeHUs1 MaTepralia, MpeayCMOTPEHHOTO TPOrPaMMON.

2) YMeHue aHaIu3upoBaTh MaTepual, yCTaHABIUBATh IPUUNHHO-CIIEICTBEHHBIE CBSI3U.

3) KauectBo oTBeTa Ha BOINPOCHL: TMOJHOTA, APTYMEHTHPOBAHHOCTb, YOEKIEHHOCTbD,
JIOTUYHOCTb.

4) ConepxaTesibHasi CTOPOHA M KAYECTBO MAaTEpUaIOB, MPUBEJACHHBIX B OTUETAX CTYJEHTA IO
1a00paTOPHBIM paboTaM, MPAKTUUYECKUM 3aHSITHSIM.

5) Ucnonb3oBaHue AOMOIHUTEIBHON JIUTEPATYPhl IPHU MOATOTOBKE OTBETOB.

YpoBeHb ocBOeHUs CHOPMUPOBAHHOCTH 3HAHUN, YMEHHMH W HABBIKOB MO JUCUUIUIMHE
orieHuBaeTcsl B popme OambHONU OTMETKH:

«OTJaUYHO» 3aCTyKHBAeT CTYJICHT, OOHAPYXHUBIIHK BCECTOPOHHEE, CHUCTEMATHYECKOE U
rIyooOKo€ 3HaHWE y4eOHO-TIPOrPaMMHOTO MaTepuasa, YMEHHEe CBOOOHO BBITIOIHATH 3aJIaHUSA,
MPEyCMOTPEHHBIE IPOrPAaMMOM, YCBOMBIIMN OCHOBHYK) W 3HAKOMBIMA C JOMOJHUTEIBHOU
JATEPATYpOHd, PEKOMEHJIOBAaHHOW mporpamMmon. Kak mnpaBwio, OLEHKa «OTIUYHO»
BBICTABJISIETCS CTYJIEHTaM, YCBOMBIIUM B3aMMOCBSI3b OCHOBHBIX MOHSTUM NHUCIUIUIMHBI B HX
3HAUYCHUHU 71 mpuobperaeMoil mpodeccuu, MPOSBHUBIINM TBOPUYECKHUE CIIOCOOHOCTH B
MOHUMAaHUH, U3JI0’)KEHUU 1 UCTIOJIb30BAaHUHU YU4eOHO-TIPOrPaMMHOTO MaTepuaa.



«Xopouo» 3acayXUBaET CTYJIEHT, OOHAPYKUBIINI MOJHOE 3HAHWE Y4eOHOMPOTPAMMHOTO
Marepuana, yCIEIHO BBITOIHSIOMMUN NPEeIyCMOTPEHHBIE B MpOrpaMMe 3aJaHusl, YCBOWBIINN
OCHOBHYIO JIUTEPATYPYy, PEKOMEHJOBAHHYIO B Mporpamme. Kak mpaBuio, OLEHKA «XOPOIIO»
BBICTABJISIETCS CTYJAEHTaM, [IOKa3aBIIMM CUCTEMATHUYECKUN XapaKTeP 3HAHUM 0 JUCHUILINHE U
CIIOCOOHBIM K HX CaMOCTOSATEIbHOMY IIOMOJHEHUIO W OOHOBJICHUIO B XOJ€ JajbHEnIen
y4eOHOM pabOThl U MPODHECCHOHATBHOMN AEATETLHOCTH.

«Y/10BJIETBOPUTEJIbHO» 3aCIyKHUBAae€T CTYJEHT, OOHApYXUBIIMWA 3HAHUS OCHOBHOTO
y4eOHO-IPOrpaMMHOI0 MaTepuajia B o0bemMe, HEeOOXOAMMOM Uisl JaibHeilie ydeObl u
npeacrosiuieil paboThl MO CIENMAIBHOCTH, CHPABIAIONIMICS C BBINOJIHEHUEM 3aJJaHUMH,
MPEIyCMOTPEHHBIX MNPOTrPAMMOM, 3HAKOMBIM C OCHOBHOW JIMTEPATYypOU, PEKOMEHIOBAaHHOU
nporpammoil. Kak mnpaBuio, OLIEHKAa «yJOBJIETBOPUTEIbHO» BBICTABISETCA CTYJIECHTAM,
JOIYCTUBILIMM IOIPEIIHOCTH B OTBETE HA AK3aMEHE W IMPHU BBINOJHEHUU 3K3aMEHAlMOHHBIX
3aaHuil, HO 00JaJalolIUM HEOOXOJMMBIMHU 3HAHUSAMU M JIABIIMM 3aKOHUEHHBIC M JIOTHYHBIC
OTBETHI HA JIONOJIHUTEIbHBIE BOMPOCHI MPENOAaBaTeNsl IO TEMaM BOIPOCOB 3K3aMEHALIMOHHOTO
ounera.

«HeynoB/eTBOpHUTEIBLHO» BBICTABISETCS CTYACHTY, OOHApYKUBILIEMY NPOOEIbl B 3HAHUSX
OCHOBHOT'O Y4€OHO-IPOTpaMMHOI0 MaTepuasa, JOMYCTUBLUIEMY MPUHIMNHAIbHBIE OMIMOKUA B
BBIIIOJIHEHUHM  NPEAYCMOTPEHHBIX  IporpaMmor  3amanmii. Kak  mpaBuio,  oOleHka
«HEYJOBJIETBOPUTEIBHO» CTABUTCS CTYJAEHTaM, KOTOpPBIE HE IPEAOCTaBIAIOT JIOTMYHBIE U
3aKOHYEHHBIE OTBETHl Ha BONPOCHI 3K3aMEHAIIMOHHOTO OWJieTa, a TaKKe JONOJIHHUTEIbHBIE
BOIPOCHI MPENO/aBaTeisl M0 TeMaM BOIPOCOB HK3aMEHALIMOHHOIO OWJIeTa, YTO CTaBUT IOJ
COMHEHHE CIIOCOOHOCTh JIAHHBIX CTYJIEHTOB MNPUCTYNUTh B JaJIbHEHIIEM K MPOPECCHOHATBHON
JEeSATENbHOCTH 110 OKOHYAHUU BY3a.

OueHka «3a4TeHO» 1O J1a00pPaTOPHOI padoTe BBICTABISAETCS CTYICHTY, KOTOPBIA IPOYHO
YCBOWJI MIPETyCMOTPEHHBIN MTPOTrpaMMHBIN MaTepHall, MPABUIBHO U apIYMEHTUPOBAHO OTBETHII
Ha BOIIPOCHI, NOKA3aJl CUCTEMATU3UPOBAHHBIE 3HAHHUS B TEME BOIIPOCA, CHEJaj JIOTUYHBIE U
apryMEHTUPOBAHHBIE BBIBOBI IO PE3YyJIbTaTaM BBIIIOJIHEHHOH J1A00paTOPHOU pabOThI.

OuneHka «He 3a4TEHO» IO Ja0OpaTOpPHOil pPadoTe BBHICTABISACTCS CTYAEHTY, KOTOPBIM B
OTBETax HAa BONPOCHl [JOMYCTHJI CYIIECTBEHHbIE OIIMOKM, HE CyMell OTBETUTh Ha
JIOTIOJIHUTENbHBIE BOMPOCHI, NPEJIOKEHHbIE MpernojaBaTesieM, WIM He chopMyIupoBal
apryMEHTHPOBAHHBII OTBET B TIpPaMOTHOM Qopme, HE TMPEAOCTAaBUI JIOTUYHBIE U
apryMEHTHPOBAHHBIE BHIBO/IBI IO PE3YyJIbTaTaM BBIIIOJIHEHHON J1a00paTOpHOil pabOTHI.

TunoBble KOHTPOJIbLHBIE 3aJaHUS WJIN HHbIE MATEPHAJIbI
Bomnpocs! k 3auery

1. Knaccudukanus konedaTenbHbIX mpoieccos B PT.

2. JlerepmMuHUpOBaHHbBIE KOJeOaTeNbHbIE MpoLecchl. MareMaTuyecKkoe OnrcaHue.

3. Cnyuaiinble U xaoTudyeckue kosneOaHus. OCHOBHBIE MapaMeTpbl CIy4yalHbIX KOJEOAHHM.
CrnydaitHble U Xa0TUUECKHUE KOoJIeOaHuUs

4. VImnynbCcHbIE MOAYJIUPYIOIIME CHUTHAJbl, UX Pa3HOBUIHOCTH. llapameTpbl U cCHeKTpbl
MMITYJIbCHBIX MOJYJIMPYIOUIUX CUTHAJIOB.

5. Ammumutynnas monyisiuus (AM). Cnexktp AM curnana. BektopHoe nipencrasienne AM
CUTHAJIA.

6. Yrinosas monymsnus (YM). Crektp curtana ¢ YM u ero ocobenHoctr. PaznoBuaHocTu
YM, ux 0OIIHOCTH U pa3INUKA.

7. WmnynbcHas wonyisauus. CHEKTp paavoOUMITYJIbCHOTO CHrHajga IpU  MOIYJIALMH
IIPSAMOYTOJIBHOW MMITYJIbCHOM ITOCIIE0BATEIBHOCTBIO.



8. KocuHycompaibHas UMITyJIbCHAs IOCJIEIOBATEIbHOCTh, €€ mnapamerpbl. Cnekrp
KOCHHYCOUIATIbHONM MMITYJICHOM MOCIIeI0BaTeNbHOCTH, KO3 duineHTs! bepra.

9. CoOcTBEeHHbIE, BEIHYKEHHBIE, TapaMeTpUUECKue KoaeOaHus.

10. 3aryxaronue, HapacTarIIue, CTalMOHAPHbBIE KOJIeOaHuUs.

11. UcTtounuku xonedanuid. ICTOUHUKY TOKA M HICTOYHUKU HAIPSKEHUS.

12. Knaccuduxaius koiaedaTeabHbIX PAAUOTEXHUYECKUX CUCTEM.

13. YersipexnomiocHas KojebarenbHas cucTeMa M ee omnucanue c¢ nomompbio R,Y H,G —
apaMeTpoB.

14. ®opmynbl MJIsI OLUEHKA BXOAHOW M BBIXOJAHOM MPOBOJUMOCTEH YETHIPEXMOJIOCHOU
KOJIe0aTeIbHOM CUCTEMBI.

15. CornacoBanue UCTOYHUKOB KoJiebanuii ¢ Harpy3koil. KoadduumenT otpaskeHusl.

16. ®usnueckne 3JIEMEHTHl KOJeOATeNbHBIX CUCTEM. [IOHSATHS JTMHEHHBIX, HEITMHEHHBIX,
napaMeTpHYeCcKuX 3J1eMEHTOB. VX yclioBHOE 0003HAYEHHE.

17. DnekTpuyecKre CXeMbl 3aMEIIeHUs (U3UIECKUX AJIEMEHTOB KOJIEOATCIIBHBIX CUCTEM —
PE3UCTOPOB, KOHICHCATOPOB, KaTYIIEK MHIYKTUBHOCTU. OCHOBHBIC MMAPAMETPHI.

18. DnexkTpuueckre CXeMbl 3aMelleHUus (HU3UIECKUX IIEMEHTOB KOJEOATEIbHBIX CUCTEM —
npoccenei, TpanchopmaTopoB. OCHOBHBIE MapaMETPhl CXEM 3aMeIECHUs

19.1TonockoBbIe U MUKPO MOJIOCKOBBIE TMHUHU. OCHOBHBIE TApaMETPhI JIMHUH.

20. AxrtuBHble 3nieMeHTHI (AD) konebarenbHBIX cucTeM. CrocoObl BkiIOYeHUss AD Ha
npuMepe OUTOJISIPHOTO TpaH3ucTopa. Onucanne AD Kak YeThIPEXIOIIOCHUKA.

21. CraTuyeckue XapakTEpUCTUKU TPAH3UCTOPOB.

22. YcuuTelnbHbIM Kackaj] Ha OUMOJIIPHOM TPAH3UCTOPE U €0 KJIACChl paOOTHI.

23. ®usnyeckas cXeMa 3aMelleHHs] OUIOISPHOro TpaH3ucTtopa. OCHOBHBIE NapameTpbl
cxembl 3amelienus. [Ipeaenbabie 4acTOThI TPaH3UCTOPOB.

24. Meton aHanu3a KoneOaTenbHbIX cucTeM. [IOHATHS CUMBOJIMYECKHX CONPOTUBICHUN U
ITPOBOAUMOCTEMN.

25. CumBosmyeckue W  auddepeHIUaNbHble  YpaBHEHHS]  MApaIEIbHOTO |
MOCJIEIOBATEIBLHOTO KOHTYPOB.

26. AHanu3 pe30HAHCHOTO YCUJIUTEIISI CHMBOJIMYECKUM METOAO0M.

27.ABtorereparopsl (Al'). YpaBuenus Oananca amrutyn U a3z A’ B ycTraHoBuBIieMcs
pexuMe.

28. Tpextoueunsie Al rapmonnueckux koisiebanus. [IpaBuUIO0 MOCTPOCHHS TPEXTOUCUHBIX
cxeM. Pa3HOBUIHOCTH TpexToueyHbIX Al

29. AI' rapMmonumyeckux kosieOaHuii c TpaHcopmaTopHoit oOpatHOii cBsizeio (OC).
CumBonnueckoe u auddepenuuansHoe ypaBHeHnus Al ¢ tpanchopmartoproit OC.

30. AI' rapmonmueckmx KojeOaHuid ¢ UWHAYKTUBHOW oOpaTHOW cBsa3pio  (OC).
CumBonnueckoe u nuddepennmanbHoe ypasHeHust Al' ¢ unnykrusHoi OC.

31. AT’ rapmoHHMUYECKHX KoJieOaHU# ¢ eMKOCTHOM 00paTHO cBsa3bio (OC). CUMBONIHYECKOE U
muddepenunansHoe ypaBHeHusa Al ¢ emxocTtHoi OC.

32. AI' rapmoHuueckux KosiecOaHuUM Ha TyHHEIbHOM juoje. CHMBOJHMYECKOE U
muddepenunanbHoe ypaBHeHus Al' Ha TYHHEIIBHOM JHO/IE.

33.MeToapl MareMaTHYECKOIO0 aHajln3a HEJIMHEWHBIX KoseOaTenbHbIX cucTteM. OOmmi
noaxoa K aHanu3zy. 33.Meton ¢aszoBoii miaockoctr. PazoBbie TpacKToOpuu, (Pa3oBbI MOPTPET.
[TocTpoenue ($ha30Boii TpacKTOpHH M300paKarOIIEH TOYKHA C TTOMOIIBIO H30KIUH (TMOKa3aTh Ha
MpuUMeEpe aHaln3a KoJie0aTeIbHOM CUCTEMBI B BU/JIE TIOCIICIOBATEILHOTO KOHTYPA).

35. IlpaBuna noctpoenust azooro moprpera. Ocobbie ToUkK (Pa3zoBOTO MOpPTpETa: y3e,
doxyc, cenyo. [IpeaenbHbIe TUKITBI.



36. Meton (azoBoit muiockoctu. MccnenoBanue aBroreneparopa ¢ tpanchopmaropuoit OC
MeToaoM (pa3oBoii mrockocTu. Bup dazoBoro moprpera.
37. [lonsiTve YCTOWYMBOCTH KOJIeOATEIBbHBIX CUCTEM. METO bl aHAIHM3a YCTOHYNBOCTH.

KoHTpoJibHBIE BONPOCHI JAJI1 OLEHKHA C(POPMHUPOBAHHOCTH KOMIIETEHIIUI

PaszHoBumHOCTH KOJIeOaTENbHBIX MPOIIECCOB B PATUOTEXHHUYECKHMX CHCTEMaXx M HX
KJ1accuuKaIus.

Pa3HOBHMAHOCTH MOAYTMPOBAHHBIX CUHYCOUIAIBHBIX KOJICOATETHHBIX TIPOIIECCOB.

Monynupyromye KojaebaTeIbHbIE TPOIIECCHl M MX PA3HOBUTHOCTH.

Knaccudukanus koneOaTeIbHBIX CHCTEM MPUMEHSIEMBIX B PAIMOTEXHHUECKUX YCTPONUCTBAX.

IToHsTHS aKTUBHBIX M ITACCUBHBIX KOJI€OATEIBLHBIX CHCTEM.

[MousTHs TMHENHBIX U HETUHEWHBIX K0JI€0aTEIbHBIX CUCTEM.

Kakue xonedarenbHble CUCTEMBI MOKHO CUATATh KOHCEPBATUBHBIMU.

[Tepeuncnure, KaKyro 3JIEMEHTHYIO 0a3y UCIOJB3YIOT B KOJIeOaTeIbHBIX CHCTEMAX.

[losscHuTe, 4YTO NOHUMACTCSA IIOJ AJICKTPUYECKOM CXEMOM 3aMEIICHUsI JJIEMEHTA
KO0JICOATEILHOM CUCTEMBI.

Kakyto konebaTenpbHy0 CHCTEMY Ha3bIBAIOT Y€ THIPEXITOIFOCHOM.

IToHATHST MCTOYHMKOB CHUTHAJIa KaK HMCTOYHMKA TOKA W MCTOYHMKA HampspbkeHusa. Kakwue
HWCTOYHMKHU CHUTHAJIa Ha3bIBAIOT UACaIbHBIMU.

[TosicHutre, B 4eM COCTOMT COTIJIACOBAHWE WCTOYHHMKA CHUTHAJla C Harpy3kom B BHIE
YETBIPEXITOTIOCHUKA.

[TosicHuTe, KaK KOMMYECTBEHHO OLICHUBAETCS YPOBEHb COTJIACOBAHMUS MCTOYHMKA CHUTHAja C
Harpy3Kou.

[TosicHuTE CYIIHOCTh CMMBOJIMYECKOTO METOJa aHaiu3a KojeOaTeabHONW CUCTEMBI M B UeM
JIOCTOMHCTBA CUMBOJIMYECKOI'O0 METO/Ia aHaJIM3a.

[TosicHuTe, KaK MOYKHO TEPEUTU OT CUMBOJIMYECKOTO OMKMCAHUS MPOLIECCOB B KOJIeOATEIbHOM
cucteme k quddepeHnuansHoit popme.

[TosicHuTE, KaK MOYKHO TEPEUTH OT CUMBOJIMYECKOTO ONMKMCAHUS MPOIIECCOB B KoJIeOaTEIbHOM
CHUCTEME K KOMIUIEKCHOM (pOopMe YyCTaHOBHBIIIETOCS KOJIeOaTEILHOTO MpoIecca

B yeM oTnnuune onucaHus U aHAJIM3a MMPOLECCOB B JIMHEWHOW U HEJIMHEMHOM CHUCTEMaX.

Kakumu MeTogaMu 1mob3yrOTCs TIPH aHAIM3E HETMHEHHBIX KOJIeOATEIbHBIX CUCTEM.

UYTo MOHUMAIOT MO/I YCTOMYMBOCTHIO KOJIEOATETLHON CUCTEMBI.

[lepeuncnure METOIbI aHATIN3a YCTOMYMBOCTU JTUHEUHBIX KOJIEOATEIbHBIX CUCTEM.

[Iporpammy coctaBui noueHT kadeaps PTY
K.T.H., JOLICHT A.C. borgaHos
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