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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[enstmu ocBOeHUs y4eOHON AUCHMITIIMHBI « DJIEKTpUUYecKkoe 000pyA0BaHUE U
aBTOMAaTHU3aLMs  TEIUIOBO30B»  ABILAKOTCA M3y4YEHUE CTYACHTAMU METOJOB
pa3pabOTKH, SKCIUTyaTallud M OOCIYyKMBaHUS 3JIEKTPUYECKOro OOOpY/I0BAHMS,
DNEKTPUYECKUX CXEM COBPEMEHHBIX M IEPCIEKTUBHBIX MAruCTPaJIbHBIX,
MAaHEBPOBBIX WM TNPOMBINUIEHHBIX JIOKOMOTHBOB C JJEKTPUYECKOM Nepenadei.
OCHOBHOM  LI€NTBI0O  W3Y4YEHUS  Y4eOHOW  JAUCHUIUIMHBL  «DJIEKTPUUECKOE
00OpyJJOBaHME M aBTOMATH3AIMsl TEIJIOBO30B» SIBISIETCS (OPMUPOBAHUE Y
oOyuJarolerocss KOMIETeHIM B o0jacTu pabOThl, pEMOHTAa U OOCIYKHBAHUSA
TATOBOITO ¥ BCIOMOTaTEIbHOIO  AJIEKTPOOOOPYNOBAaHUS  JIOKOMOTHBOB,
HEOOXOIUMBIX pu JKCIUTyaTallnH, TEXHUYECKOM 00cIy’)KMBaHUH,
IIPOCKTUPOBAHUM, IIPOM3BOJCTBE, HCIBITAHUAX, MOJEPHM3AaLlMM ABTOHOMHOIO
TATOBOIO IOJBUYKHOTO COCTaBa, a TAKXKE IMpU pa3pabOTKe CPEeACTB U MyTeu
MOBBIIICHUS SKCIUTYaTallMOHHBIX U PEMOHTHBIX XapaKTEPUCTUK (3KOHOMUYHOCTH,
HaJEKHOCTH, JAOJITOBEYHOCTH) TSITOBOTO MOABM)KHOIO COCTaBa JUIsSl CIIETYIOIIUX
3aJa4 MpoeccruoHaIbHOMN 1eATENbHOCTH:

IIPOU3BOICTBEHHO-TEXHOJIOTMYECKOM;

OpPraHU3alHOHHO-yIIPABICHYECKON;

IIPOEKTHO-KOHCTPYKTOPCKOM;

Hay4YHO-HMCCIIEI0BATENBCKOM.

JlucuuiuinHa mnpenHa3HadeHa Ui [OJYyYEeHUS 3HaHUM JUIs  PEIICHUs
CIEYyIOMUX MpPOQPECCHOHANBHBIX 3a/lady (B COOTBETCTBUM C THUNaMHU 3ajad
po(heCCUOHATILHON e TENIbHOCTH):

IIPOU3BOJICTBEHHO-TEXHOJIOTUYECKAsA: - HCIIOJIb30BAaHUE THUIIOBBIX METOO0B
pacuéra 371eKTpo0OOPYyI0BaHMS MOABUKHOIO COCTAaBa; aHAINW3a B3aUMOJICHCTBUS
TATOBOIO M BCIIOMOraTeIbHOr0 OOOPYJOBAHUS; ONPEIEICHUE HEUCIPABHOCTEU
AIEKTPOOOOPYI0BAHUSA; TEXHUYECKOTO KOHTPOJISL U UCIIBITAHMIA;

OpraHU3alHOHHO-yIIPABIECHYECKAS NEATEIbHOCTD: - OLICHKA
MIPOU3BOJICTBEHHBIX W  HEMPOW3BOJCTBEHHBIX 3aTpaT WM PECypcoB Ha
HOPMAJIbHYIO  JKCIUIyaTallMio;  TEKyIlee  TEeXHUYECKOe  OOCIyKUBaHHUE
3JIEKTPOOOOPYI0BAHMS; MEHEKMEHT YIIPABJICHUS TEXHUYECKUM 00CIIy)KUBaHHUEM
3IIEKTPOOOOPYI0BaHMS; TPEOOBAHHS K MATEPUAIBHO-TEXHUIECKOMY 00€CTICUCHHIO
NPEANPUATHA U1 PELICHUS IPOU3BOACTBEHHBIX 3314,

IPOEKTHO-KOHCTPYKTOpPCKAsi JAESTENbHOCTh: - pa3padoTKa TEXHUYECKUX
TpeOOBAHMM; TEXHUYECKUX 3aJaHUA M TEXHUUYECKUX YCJIOBUH Ha MPOEKTHI
MOJIEPHM3ALMN  DJIEKTPOOOOPYIOBaHUs  MOJBHUXKHOTO  COCTaBa WM  €ro
AJIEKTPUYECKUX CXEM; OpraHu3alnus U o00paboTka pe3yJbTaTOB HCHBITAHUIH



AIIEKTPOOOOPYIOBAHUS U IICKTPUIECKUX CXEM JIOKOMOTHUBOB C HCIIOIh30BAHUEM
CPEIICTB aBTOMATHU3AIMU U MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

HAyYHO-UCCIICIOBATEIbCKAS ~ JEATEIBHOCTh: - BBIMOJHEHHWE HAYYHBIX
UCCJICIOBAHMI B 00JIACTH SKCIUIyaTallMd W TIPOU3BOJICTBA 3JICKTPOOOOPYTOBAHHMS
1 DJICKTPUYECKUX CXEM JIOKOMOTHBOB; MOJICTUPOBAHHUE PEKUMOB PAOOTHI TATOBOTO
U BCIIOMOTaTEIBHOTO 3JICKTPOOOOPYIOBAaHUS B IIPOIECCe SKCILTyaTalldd IS
IIPOTHO3UPOBAHUS €ro paboTOCIIOCOOHOCTH M 00eCIIeUeHHUST TPEOYEMBIX TATOBBIX
XapaKTEePUCTHK; TMOUCK W TPOBEPKAa HOBBIX TEXHUYECKUX PEIICHUHA I10
COBEPIIICHCTBOBAHUIO KOHCTPYKIIMM ¥ OKCIUTYaTaIlMOHHBIX XapaKTEPUCTHUK
AJIEKTPOOOOPYIOBAHHUS JIOKOMOTHBOB; pa3padOTKH IJIAHOB, MTPOTPaAMM U METOIUK
MPOBEJICHHUS MCCIICIOBAaHUN PabOThI 3JIEKTPOOOOPYIOBAHUSA W AJICKTPHUUYCCKUX
CXEM, aHaJIu3 UX Pe3yJIbTaTOB.

2. [Inanupyemsble pe3yibTaThl 00yUYeHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyEMBIX pe3ylabTaTOB OCBOCHHS 0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUeHus Mo AUCUMIUIMHE (MOIYIIO):

IIK-9 - MimeeT HaBBIK BHIOTHATH OOOCHOBAaHWE MAapaMeTPOB KOHCTPYKIIHH
KOHCTPYKIIMH ¥ CUCTEM TATOBOT'O MOJBUKHOTO COCTABA.

OOy4eHue 1o JUCIUTUTHHE (MOAYITIO) MIPEAIOJIAraeT, YTo 10 €ro pe3yJibTaTaM
oOyyaroruiicst Oyer:

3HaTh:

- OCOOEHHOCTH TMPUMEHCHHUS MAaTEeMaTUYeCKOro aHajin3a B HWH)XCHEPHBIX
pacuérax;

- OCHOBHBIE TE€OPEMbl M TOJIOKECHUS MATEMATUYECKON CTAaTUCTUKH;
OCOOCHHOCTH JUCKPETHBIX MOJIEJieH; Ha3HAuYCHUE aBTOMATH3allMu pPadOThI
AIEKTPOOOOPYI0BAHUS TOKOMOTHBOB;

- CTPYKTYpy CHCTEM YNPABJICHHUS JIOKOMOTHUBOB; - CTPYKTYpPy CHCTEM
YIIPABJICHUS TATOBBIM U BCIIOMOTATEIBHBIM 3JIEKTPOOOOPYI0BAHUEM IOKOMOTHBOB

YMmerh:

- UCIIOJIB30BaTh METOJbI MAaTeMaTUYECKOr0 aHajiu3a IMpU ONUCAHUU
(GU3UYECKUX TIPOILIECCOB B DIJIEKTPUYECKUX MalllMHAX, IpeoOpa3oBaTeIbHbIX
CUCTEMaX W OJJICKTPUUYECKHX CXEMax; HCIOJIb30BaTh CTATUCTUUECKUE MOJCIIH,
3aKOHBI paclpeieNICHUs] CIIy4alHbIX BEJITUYMH; UCIIOIb30BaTh JUCKPETHBIC MOJIETH
JUIST aHAIN3

- aHAIM3UPOBATh pabOTy CHCTEM YHPABICHUS  JJICKTPOIPHUBOJIOM
JIOKOMOTHUBA;PACCUUTHIBATh PEKUMBI PAOOTHI TSITOBOTO 3JEKTPOOOOPYAOBAHUS U



npeo0pa3oBaTEIbHBIX CUCTEM B YCIOBHSIX JKCIUTyaTaIluH; OMPECIISITh OCHOBHBIC
HEUCTIPABHOCTU  TSATOBOTO W BCIIOMOTATEIbHOIO  3JIEKTPOOOOPYIOBAHUS;
OMpENeNATh HEUCHPABHOCTH HCIOJHUTEIBHBIX CXEM Ieled yIpaBJeHus,
MPUMEHSATh METOJbl MOJICIUPOBAHUS M pacuera PeKUMOB pabOTHI TATOBOTO
AIEKTPOOOOPYI0BaHUS U MTPEOOPA30BATEIBHBIX CUCTEM.

Baanern:

- METOJ]aMH TOJIy4Y€HHUs 3aKOHOB paclpeesieHus] CydyailHbIX BETUYMH U UX
YHCIIOBBIX XapaKTEPUCTHUK; OLIEHKON COTIaCOBAHHOCTH MO/IENIeH pabOTHI TSITOBOTO
¥ BCTIOMOTATEIBHOTO 3JIEKTPOOOOPYI0BaHHS TOKOMOTHBOB; METO/IaMU HACTPOUKH
CHCTEM pETYJHUPOBAHMS HAIpPSHDKCHHUS TATOBOTO CHHXPOHHOTO TeHepaTtopa H
BCIIOMOTATENILHOTO TeHEpaTOpa TEIMIOB0O3a; METOJaMHU MPOBEACHUS TEXHUUYECKOTO
OOCTY>KUBaHUS DJIEKTPOOOOPYIOBAaHUS JIOKOMOTHUBOB; METOJAMU BBISIBIICHUSA
HEUCIIPABHOCTEH W ompeneneHuss o0ObeMa  pabOThl 1O  PEMOHTY
AIEKTPOOOOPYI0BAHUS TIOKOMOTHUBOB;

- METOJAaMH OLEHKH €IWHUYHBIX M CHCTEMHBIX OTKa30B TITOBOTO U
BCIIOMOTaTEeIFHOTO 3JIEKTPOOOOPYI0OBaHHS; METOIaMU aHaIM3a HEUCIPABHOCTEH
AJITOPUTMOB pa0OTHI IETIeH yIpaBlIeHUs! JOKOMOTHBOB; METOJaMH TUIAHUPOBAHUS
Y TIPOBEJICHUS UCTIBITAHUH TATOBOTO M BCIIOMOTATEILHOTO 3JIEKTPOOOOPYIOBAHHS
U TIpeoOpa30oBaTENIbHBIX CUCTEM; HABbIKAMH UTEHUS M pa3paObO0TKU NEKTPUUECKUX
CXEM aBTOHOMHBIX JIOKOMOTHBOB;

- HaBBIKAMU ONPEJEICHUS HEHUCIPABHOCTEH B JJCKTPUUECKUX CXEMax U
HAaCTPOMKH  DJIEMEHTOB  3JIEKTPUYECKOTO  O0OOpY/OBaHHA  ABTOHOMHBIX
JJOKOMOTHBOB - HaBBIKAMH HACTPOUKH SICKTPUUECKUX CXEM.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh AUCITUTIIINHBI (MOTYJIs).

OO6mass TPyIOEMKOCTh JUCHUIUIMHBI (MOayJisi) cocTaBiser 6 3.e. (216
aKaJgeMUYECKUX Yaca(oB).

3.2. O0bem paucuMIUIMHBI (Monaynsi) B (oOpME KOHTAaKTHOH padOThI
oOyyaromuxcsi €  M[eJarorM4eckuMu  paboTHUKaMu ¥ (WIM)  JIMIAMH,
IPUBJIEKAEMBIMU K peajin3aluy 00pa3oBaTebHON IPOrpaMMBbl Ha UHBIX YCIIOBUSAX,
[P POBEJECHUMN YUEOHBIX 3aHITHI:

KomnuectBo yacos

Tun yueOHbIX 3aHATHH B Cemectp
T
cero Ne§ | Ne9
KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETO0): 112 48 64

B toMm uncie:

3aHATHSA JIEKIIMOHHOI'O THIIA 48 16 32




|3aHSITI/lH CEMHHAPCKOT'0 TUIIa | 64 | 32 | 32 |

3.3. O6bemM uCHMIUIMHBI (MOAYJsA) B (opMe CaMOCTOSATEIBbHOM PabOThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIIUXCs ¢
nearoruaeckuMu paboTHUKAMHU U (WIJIH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3aiiu
oOpa3oBaTelbHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEIACHUH
IIPOMEKYTOUHOM aTTecTanuu cocrapisier 104 akagemMuyeckux yaca (0OB).

3.4. Ilpu oOy4eHHNH TI0 HHAUBUAYaIbHOMY YICOHOMY IIJIaHY, B TOM YHCIIE ITPU
YCKOPEHHOM O00Yy4YeHHH, 00BEM MUCIUIUIMHBI (MOIYIsI) MOKET OBITh pealn30BaH
TIOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJaromMXxcs, a TakkKe B popme
KOHTAaKTHOW PabOThl 00ydYaOIMUXCs C MEAarorundeckKuMu pabOTHUKAMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K pPeasiu3aIliu 00pa30oBaTEIbHON MPOTrPaMMBbl HA HHBIX
YCIIOBHSIX, TIPH MPOBEJCHUH TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HATH TEKIIMOHHOTO THUIIA.

y TemaTrKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue
/T

1 3HepreTquc1<He 1 BCIIOMOT'aTCJIbHBIC CUCTEMBI TCIIJIOBO30B C TATOBBIM ITPHUBOIOM
IIOCTOSTHHOTO TOKA. Y CIIOBHS OKCIITyaTalluu U Tpe6OBaHI/I${, MMPpCABbABIACMBIC K

3J'IeKTp0060py,Z[OBaHI/IIO. HUcrtounuku n HOTpe6I/ITeJ'II/I QJICKTPOOHEPTHUH HA TCILJIOBO3€
Wzyuenue:

-OHepreTuuecKue U BCIIOMOTaTeIbHbIE CUCTEMbI TEIUIOBO30B C TATOBBIM IPUBOJIOM MOCTOSHHOTO TOKA
-YcnoBus 3KCIUTyaTaluuy U TpeOOBaHMUS, IPEABABILEMBIC K 3JIEKTPOOOOPYIOBAHUIO.

-MlcTouHNKHN 1 TOTPEOUTENH IIEKTPOIHEPTUH Ha TEIIJIOBO3E

2 |OmgHO(Da3HBIC BEIPSIMUATEIBHBIE CHCTEMBI

OHONOTYIEpHOTHBIN YIIPaBIISIEMbI U HEYTPABIIEMBIA BRITPSIMATENb. Y IPABIISIEMBIN U HEYIIPABIISIEMBIi
oJtHO(a3HbIA MOCT. YpaBHEHNE SHEPTETHIECKOT0 paBHOBecHs. J(narpaMmbl TOKOB M HalpshDKeHUH. Pacuer
CpPEeIHEeTo 3HAUCHHMs BHIIPpSIMIICHHOTO HanpspkeHus. Koaddumuent cxemsl. Koaddunnent mynscanmii
3HaueHHne aHOAHOro Toea. CpeaHee 3HaUEHHE BBINIPSIMIIEHHOTO TOKA.

BrinpsamiienHast Mo1HOCTb. MOIIIHOCTD Ha Harpys3kKe.

3 |XapeKTepHUCTHKH BBHIIPSIMIICHHOTO HAPSHKCHHS

I'apMoHMYECKHI COCTaB BBIIPSIMICHHOTO HANpsbKeHUs. [10cTOSHHAS COCTaBIIIONIAs! BBINTPSIMIEHHOTO
HanpspkeHus. JleHCTBYOIe 3HAUYCHUS TOKA U HATIPSDKEHUS. A KTHBHAs, PeaKTHBHAS U KaXKyILAsCs
MOIIHOCTh. Pacuer koadduirenTa mynbcannii Mpy JII000M 3HAUE€HHH ITyJICHOCTH BBITPSIMIIEHHOTO
HaNpsDKeHUH

4  |Tpexda3zubie BHIIPSIMHUTEIbHBIC CUCTEMBI.

Tpexda3zubliit MOCT. YpaBHEHHE SHEPTeTHYECKOT0 paBHOBecHs. JluarpaMMbl TOKOB M HarpsbkeHuit. Pacuer

CpeIHero 3HaueHHMs BhIIpsiMIIeHHOTo HanpspkeHus. Koaddunuent cxemsl. Koadduuuenr mynscanuii
3HaueHue aHoHOTO Toea. CpeiHee 3HaUeHUE BBIMPSMIIEHHOTO TOKa.

BrinpsimiieHHass MOIHOCTb. MOIIIHOCTD Ha Harpyske.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

BBIprIMI/ITCJ'II)HaH YCTaHOBKa TCIIJIOBO3A.

DnexTpudeckas cxema. Koncrpyknus. BricTpoeiicTByomue miaBKie mpeaoxpaHuTenn. PeskuMer paboTh
BBINTPSIMUTEIBHON YCTAaHOBKU. XapaKTEPUCTHKH BBIIPSIMHUTEIILHOHN yCTaHOBKH. PesKMMBI paboThI
BBINPSAMUTEIBHON yCTAaHOBKH Ha TEILIIOBO3E.

ABapuiiHbIe PEKUMBI paOOTHI IHEPTETHUECKON IIETH TEIIOBO3a

BHyTpeHHHE U BHEIIHHE KOPOTKHE 3aMbIKaHUsA. BHyTpeHHUE U BHEINHUE KOPOTKHUE 3aMbIKaHUs1. MeTo bl
pacdeTa TOKOB KOPOTKOTO 3aMbIKaHus. [lepnoanydeckas u anepraandeckas COCTABIIAIONINE TOKA
KOPOTKOT'O 3aMBIKaHUS. Y JapHbIil TOK. Y mapHbIiit kod¢¢unment. [Ipo6oit Ha 3eMITf0 CHIIOBOH IIEeTIH.

Cucremsl 3allINThI 3HepreTHqCCKOﬁ CHCTEMBI OT aBaprIHBIX PEXKUMOB pa6OTbI.

Pene makcnmansHOTO TOKA. CXEMBI BKIIOUCHUS peiie MaKCMMaJIbHOT'O TOKa B CHIJIOBOM OCIU U OCIIN
YHpaBJICHHA. BaIHI/ITa oT l'IpO6OH Ha 3emutio. Peie 3a3eMitennst. CXeMbl BKIIOUCHUS peiic 3a3€MJICHUSA B
CHJIOBOM e U [ICHU YIIPaBJICHUA.

[TpeoOpaszoBarenbHBIC CUCTEMBI Ha IOKOMOTHUBAX

VHBepTOpHI TOKAa U MHBEPTOPHI HANIPSKEHUS. DHEPreTHUECKUe CUCTEMBI TOTIJIOBO3aX C MHBEPTOPaMH TOKa
U MHBEPTOPaMH HanpspkeHusl. JlnarpaMmel IpeoOpa3oBaHus U yIPaBICHUS HAIULDKCHUEM B
3JIEKTPOIIPUBOJIE IEPEMEHHOTO TOKA C MHBEPTOPAMHU TOKa U HHBEPTOPAaMH HAIIPSKEHUSL.

OpnnodasHblil THBEPTOP HANIPSDKEHUS IPU AKTUBHOM M aKTUBHO-UHAYKTHUBHON Harpys3kax
Haznauenmne O6paTHbIX JAUOA0B U CXEMbI UX HUCIIOJIb30BAHWA B HHBEPTOPC. Hasnauenne eMKOCTHOTO
HAKOIIUTEJIIA DOHEPIUr B UHBECPTOPC. Pacuer n MOCTPOCHUE ArUarpaMmMm U3MCEHCHU IMOTCHIINAJIOB Ha
Harpyske. Pacuer n MOCTPOCHUE NUarpaMm U3MCHCHU L HaHpH)KeHI/IH 1 TOKa Ha HArpy3ke

10

Tpexda3nblii HHBEPTOp HANPSKEHUS TIPU aKTHBHON M aKTUBHO-UHIYKTHBHOHN Harpy3Kkax
Haznauenue O6paTHI)IX JUOO0B U CXEMBI UX UCIIOJIB30BaHNA B UHBEPTOPE. Ha3znaueHne eMKOCTHOTO
HaKOIUTEIIA DOHEPTUN B MTHBEPTOPE. Pacuer n TIOCTPOCHUE arUarpaMM NU3MEHCHUS MMOTCHIIUAJIIOB Ha
Harpy3ke. Pacuer u noctpoenue auarpamMmm u3mMeHenus HampsokeHus u Toka Ha Harpy3ke. Pacuer Toka
HATrpy3KH B CUCTeMaX MpeoOpa3oBaHus SHEPTHH.

11

MHKpOHpOHGCCOpHaH CUCTCMa YIIPABJICHUA U PECTYJIUPOBAHHA JTIOKOMOTHUBA
[Mpunnunuansaas cxema. [{udpossie natunku. Curnansl ynpasienus Monyns biioka perynupoBaHus.
Monaynb neHTpanpHOro npoueccopa. Mcnonszomanue meroaa LIIMM B ynpaBieHUH HapsiKEHUEM
TATOBOTO F€HEPaTOpa U BCIOMOTaTeIbHOI0 reHepaTopa. HoMuHanb! HaNpsiKeHU B MUKPOTIPOIIECCOPHOM
CUCTEMC YIIPABJICHUA

12

AJITOpUTM yHIpaBJICHUS HAPSDKEHUEM TSATOBOTO FeHepaTopa B MUKPOIIPOIIECCOPHOI

CUCTEMC YIIPABJICHUA

Omnpenenenne 3aJaHHON U TEKOIIEH MOITHOCTH. PacdeTr omuOKn ynpaBieHNsI MOITHOCTH. ANTOPUTM
(hopMHpOBaHUs CUTHAaJIA 331aHOH MOITHOCTH. YTpasienue kiarouamu [IIMM HanpspkeHns TAroBoro
reHepaTopa B MUKPOIIPOLECCOPHON CUCTEME yIPaBICHUS

13

HcnonHuTtenpHas cxema.
HpI/IHHI/IH paGOTLI BXOAHBIX U BBIXOJHBIX 0JI0KOB JUCKPETHBIX CUT'HAJIOB.

14

HcnomauTtenpHas cxema YHpaBJICHUA HAMMPSIAKCHUEM TATOBOI'O U BCIIOMOT'aTCJILHOT'O
TEeHEPATOPOB OJIOKOM PETeTUPOBAHUS B MUKPOIIPOIIECCOPHON CHCTEME YIIPaBICHUS.
Pe3epBupoBaHme CHCTEMBI YIIPABICHHS HANIPSKEHUEM TSATOBOTO M BCIIOMOTaTENIbHOTO T€HEPATOPOB C
TIOMOIIBIO aHATOTOBOM CHCTEMBI yIIPaBJICHHE.

Pente PY16. Cxema BkIIToueHHs ¥ Iepexo/] ¢ HU(POBOI CHCTEMBI yIIPaBJICHUS Ha aHAJIOTOBYIO.

15

MukpornpoueccopHasi CUCTEMa YIIPABJICHUS TEIUIOBO3a C IOOCHBIM PEryJIUPOBAHUS CUJIBI
TATU

Hasnauenue. [IpuHiun ynpasiieHue TATOBBIM 3JEKTPOIIPUBOAOM. He3aBUCUMBIH 3J1EKTPOIIPUBOL B
MHKPOIIPOIIECCOPHOH CHCTEe YIIPABICHHUS TEIIOBO3a

16

VYnpapiieHue TIroBbIMU JIEKTPOABUTATESIMU B MUKPOIIPOLIECCOPHON CUCTEME
YIOPaBJIEHUS C IOOCHBIM PEryJIUPOBAHUS CHIIbI TATH.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

[MpuHnunraneHas cxema. OnpeneseHne aropuTMa yIpaBieHHs KITF0YaMU CUIIOBBIX YIPaBISIEMbBIX
Bempsimutenend TO/I.

17

praBJ’IeHI/IC TATOBBIMU I'CHCPATOPOM B MHKpOHpOHCCCOpHOfI CHUCTCMC YIIPpAaBJICHUS C

IMOOCHBIM PECryJIMPOBAHUA CUJIbI TATH
[MpuHnunuaneHas cxema. OnpeneneHne anropuTMa yupaBlieH s KITFOYaMU CUIIOBBIX YIPaBIIsSeMbIX
Beipsamurenneit TO/I.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbIie pabOThHI

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CoaepKaHue

HccnenoBanue xapakTepUCTUK OJJHO(PA3HOTO BBIIPSMUTENS IPU paboTe Ha aKTUBHYIO U

AKTUBHO-WHIYKTUBHYIO Harpy3Ku
HcceoBanne XapakTepUCTUK OTHO(A3HOTO YIPABISIEMOT0 U HEYNPABIIIEMOTO BBIPSIMHTEIICH B
npunokernu Simulink nakera Matlab

HccnenoBanue XapakTepUCTUK OJHO(PA3HOTO YIPABIISIEMOr0 U HEYIIPABISIEMOIO MOCTOB
npu paboTe Ha aKTUBHYIO U aKTMBHO-MHIYKTUBHYIO HAarpy3Ku

HccnenoBanue XapakTepuCTHK 0MHOGA3ZHOTO YIIPABIIEMOro U Tpex($hazHOTO MOCTOB B MPUIIOKEHUN
Simulink nakera Matlab

HCCJ’IGI{OB&HHG XapaKTCPHUCTUK TpeX(ba3H01"O YHpaBJIsI€EMOro U HCYIIpaBJIsIEMOI'0 MOCTOB

pu paboTe Ha AKTUBHYIO M aKTUBHO-UHAYKTHUBHYIO Harpy3KH
HccnenoBanue XapakKTEPUCTHK 0HOGA3HOTO yIPaBIsieMOro U Tpex(hazHOro MOCTOB B MPUIIOKEHUN
Simulink nakera Matlab

Pacuer napameTpoB BBIIPSMUTEIBHON YCTAHOBKHU.

Tunel TUOIOB BRIPSIMUTENBHOM ycTaHOBKH. Kitace aronoB.PacueT uncia BeTBel BRITPSIMUTEIbHOM
YCTaHOBKH. PacueT 11oi0B BBIIPSIMUTEILHON YCTAHOBKU. Pacuer nmoTeps U KM BHIIPIMUTEIbHON
YCTaHOBKH

HCCJ’IGI{OB&HI/IG XapaKTCPHUCTUK BBIHpHMI/ITeHBHOﬁ YCTAaHOBKH TCIIJIOBO3a IIpU pa60Te Ha

AKTUBHYIO 1 aKTUBHO-UHAYKTUBHYIO HAI'PY3KHU
HccnenoBanue XapakKTEPUCTHK 0HOGA3HOTO yIPaBIsieMOro U Tpex(hazHOr0 MOCTOB B MPUIIOKEHUN
Simulink nakera Matlab

Pacuer muarpam ¢popMupoBaHUs BPAIIAIONIETOCS MATHUTHOTO TTOJISI B ACHHXPOHHOM
JIBUTATEJIE C TIOMOIIBIO HHBEPTOPA HAIIPSIKEHHUS.

120-rpanxycHbiit u 180-rpamyCHbIi aITOPUTMBI YITPABJICHHS HAMPSDKEHUEM UHBEPTOPOM. JlnarpaMmbl
KOMMYTAIM{ KJIF0Ueii B HHBepTOpax JlmarpaMMpl MTHOBEHHBIX ITOTEHIMAIOB Ha Harpys3ke mpu 120-
rpaxycHoM u 180-rpagycHOM aaroputMe ynpasieHHs KIIodaMu

DOneMeHTHas 6a3a HHBEPTOPOB.

GTO-tupucrops! u [JBT-Tpan3uctopsl. VICHIOIHATEIBHBINA U IPUHITUIIHAIBHBIC CXEMBI. Y CIIOBHBIC
o6o3Hauenus1. Xapakrepuctuku. Monyiau GTO-tupucropos u [JBT-TpanzuctopoB. CHCTEMBI 3aIIUTHI
GTO-tupucropos 1 IJBT-TpaH3ucTopoB B MOAYIIsX.

HccnenoBanne XapakTepUCTHK OHO(PA3HOTO HHBEPTOPA MIPU pabOTe Ha aKTUBHYIO U

AKTUBHO-WHAYKTHUBHYIO HArPYy3KH
HUccrenoBanme paboTe o1HO()Aa3HOTO HHBEpTOpA HANIpsDKeHHS B prtockeHun Simulink makera Matlab

HccnenoBanue XxapakTepUCTHK Tpex(a3HOro HHBEPTOpa MpH paboTe Ha aKTUBHYIO U

AKTUBHO-UHAYKTHBHYIO HAIrpy3KHu
HccnenoBanue paboThl Tpexpa3sHOro MHBEpTOpa HanpsbKeHus B npwitoxkeHnu Simulink nakera Matlab




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

10

VYnpasinsioiast mporpaMMa MUKPOIPOIECCOPHON CUCTEMBI YIIPABJICHUS.
W3mepsieMble BeMUUHbBL. BHYTpEHHUI U BHEIIHUHN [IUKJI IPOraMMBbl. PacyeT yCTOBOK HalpsKEHUEM
TSATOBOTO Y BCIIOMOTATEIEHOTO TeHEPaTOPOB. Moy b yIIpaBiIeHUs] CHCTEMaMH 3aliuThl. Momyb
yIpaBieHus pene nepexonos. Moxynu ynpasnenus xnouamu [IMM HanpskeHneM TAroBoro U
BCIIOMOTATEJILHOTO T€HEPaTOPOB.

11

Ha3naueHue raibBaHULIECKUX Pa3BA30K B B MUKPOIIPOLIECCOPHOM CUCTEME YIIPABIICHUS.
TpancdopmaTopHas ¥ ONTOAIEKTPOHHAS TalIbBAHHYECKHE pa3Ba3Kku. MoIyin aHaIo0roBO-IU(PPOBEIX U
u(po-aHAIOTOBBIX IIpeodpa3oBaTeneit

12

Monaynu kmroueit UM B cuctemax ynpaBiieHUs HANPsHKEHUEM TSATOBOTO U

BCIIOMOI'aT€JIbHOT'O I'€HEPATOPOB
HpI/IHHI/IHI/IaJ'ILHaSI HCIOJHUTEIbHasA cxeMa. CucreMa PpE3CpBUPOBAHUA KJIFOYECH.

[IpakTrueckue 3aHATHS

o/

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIep KaHNe

[enu mycka nu3ens

1. BxitoueHne BCTIOMOTaTENbHBIX HACOCOB JU3ETI

YipasneHue BKIIOUYEHUEM TOIIIMBHOTO Hacoca. Kontakrop KTH

VYnpasieHue BkmoueHreM MacisiHoro Hacoca. Konrakrop KMH.

2. YnpaBnenue nyckoBbiMH KoHTakTopamu J11-J13. IlapannensHoe coequnenne Ab. Bknrouenue Ab Ha
1ens craprepa. KonTpoins mpouecca mycka qu3ens

3. HasHaueHHe 371eKTPOITHEBMAaTHUECKUX PeJie B IETH MyCcKa AU3eIsT

4. llenu BKIIIOYEHHS PETYISITOPA HAIPSDKEHUS

5. AnropuTM 3aBepIIeHus Ipolecca IMycka Au3els: Ha3Hadenne pene Py9, Pyl0, Py23

[{ern BO3OyX)A€HUS TATOBOTO reHepaTopa

1. CunxpoHHBII BO30OYANUTENH U YIPaBIISICMbIA BBIIPSMHUTENb BO30YKICHUSL.
2. llernn BKITIOUEHHSI KOHTaKTOpa Bo30y>k1eHus Bo3Oyaurens BB

3. Llenu BkIIrOYeHUs! KOHTAKTOpa Bo30Yk1eHus reneparopa KB

4. broxupoBkH B Lienu KoHTakTopoB BB 1 KB

HCHI/I MPUBCACHUS TCTIJIOBO3a B ABUKCHUC

1. Pesepcop. Ero xoncTpykimss. O6o3HaueHne Ha cXxeme

2. Konrakropsr PKIIT u PKB.

3. Lemns TaroBoro pene PyS5.

4. Orkmodarenu MoTopoB OM1-OM6. Konraktelt OM1-OM6 B Lieny CHIIOBBIX OE3AHBIX KOHTAKTOPOB
I11-I16.

5. lenu ynpaBneHus BKJIIOYEHUS TOE3AHBIX KOHTAKTOpOB I11-116. CuitoBbie Lenu BKIIOYEHHS MOE3THBIX
koHTakTopoB I11-116.

6. Pene Bpemenu PB3 B Llenu ynpaBneHus BKIIOUEHHS MOE3HBIX KOHTakTOpoB [11-116.

[TogkinroueHune enen TArOBbIX JIEKTPOJABUTATENEH K BEITPIMUTEIBHON YCTAaHOBKE.

1. IlepexmrodeHus B LIeMH BO30YKACHUS TATOBOTO TeHEPATOpa.

2. Haznauenue taroBoro peine Py5 B enu Bo30yK/ICHHUS TATOBOTO FeHEpATOpa B PeXKUME TPOTAHUSI.

3. e BKITFOUEHUS «YKa3aTelb MMOBPEKACHHUIT» HA TATOBBIX MO3UIIHIX

4. lenn BrimoueHus 610ka qrogHoro cpapaeHus bJIC Ha HanpsbkeHHEe 0OMOTOK BO30YXKICHUS TATOBBIX
ANEKTPOABUraTEIICH

5. llenn BKITIFOYEHUS TATOBBIX 3JICKTPOJIBUTATEIICH HA BHINPSIMHUTEIBHYIO YCTaHOBKY. Llenn curHamm3aimm
«COpoc Harpy3ku».

6. Boieprkka BpeMEHH TP MIEPEBOIC KOHTPOJUIEPA Ha HYJIEBYIO MO3UIIMIO (HIIH MPH CpabaThIBAHUN
arnmaparoB 3allUThl): CHaYaIa OTKII09aroTcs KonTakTopsl KB 1 BB, a moe3nnbie kontaktops! 111-116
OCTaIOTCS BKIIIOUCHHBIMH eiiie B TeucHre 0,8 ¢ 3a CYET BBIACPKKH BPEMCHH Ha Pa3MbIKaHUE KOHTAKTa Pejie
PB3. IToaToMy K MOMEHTY OTKJIFOYEHUSI TOE3IHBIX KOHTAKTOPOB MAarHUTHOE TI0JIE TATOBOTO FeHepaTopa B




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

3HAYNUTEIIHbHOI MEPE YMEHBIIAECTCA, HAIPSHKECHUE TATOBOI'O T€HEpATOPa CHIKACTCA, U oOJteryaercs
TalmeHne Ty MO€3JHBIMU KOHTAaKTOPpaMH.
7. HCHI/I OTKIOYCHUA BCIIOMOI'aTCJIbHBIX HACOCOB TU3CIIA

Llenu Habopa Mo3ULKI KOHTpOJLIepa

1. IToe3nHoit KoHTpoIep. KoncTpykuus. YciaoBHOe 0003HaYeHNE HA CXEME.

2. Dnexkrpomarautel. MP1-MP4. VcnoBHoe nzobpaxenne Ha cxeme. OnpeienieHrne qrciia Mo3uIHi
KOHTpOJUIEpA.

3. Ynpasnenue Bo30yXJeHUEM T€HEpaTopa Ha MIPOMEXKYTOUHBIX MO3UINAX KOHTPOIUIEOA.

4. Llenu BKJIOYEHHS MOTOP-BEHTHIIITOPOB OXJIAXKJCHUS CHIIOBOTO 000PYIOBAHUS TETIIOBO3a

5. YnpaBieHue MOTOP-BEHTHIIITOPAMH Ha TIPOMEKYTOYHBIX ITO3UILIUSX KOHTPOJIJIE0a.

6. YpaBiieHHe CKOPOCTHIO TETIIIOBO3A.

7. PexxuM aBTOHOMHOT'O XOJIOCTOTO X0/1a NCKJIIOYAETCS IIPH Pa3MBIKAHINH KOHTAKTa TyMOJIepa OTKIIIOUEHHS
TopMmo3a OT, Korja BKJIIOUEH MEKTPUUECKUI TOPMO3.

J1ist Toro, 9TOOBI MOKHO OBLTO HE3aBUCHMO YIIPABIITH CEKLUSMU TEIUIOBO3a B PEXKUME JIIEKTPHUECKOTO
TOPMO>KEHHS B IIeNH AekTpoMarHuToB MP2 u MP3 ycraHOBiI€HBI KOHTAaKTHI TopMo3HOTO pene PT3. [pu
BKJIIOUEHHH PEKUMa DJIEKTPUIECKOr0 TOPMOKEHHsI KOHTakThl PT3 mepekirouarorcsi, U ynpasieHne
AIIEKTPOMArHUTaMH OCYLIECTBISIETCS YK€ OT TOPMO3HOTO KOHTPOJLIEPa.

HGHI/I OTKIIFOYCHUA HAIIPAKCHUA TATOBOI'O reHepaTopa 1npu Cpa6aTI)IBaHI/II/I 3alInUThI

U3Es.

1. CpabaTsIBaHNE 3aLIUTHI M OBICTPBIN IIEPEBO KOHTPOJUIEpa ¢ TATOBOH MO3UINK Ha HyJIEeBYIO (cOpoc
TTO3UITHHN)

2. lenwu cpabateiBanus peie TPM, TPB1 wim TPB2.

3. Konraxkr Ha nepexmouenue PKIIL. Otkimtouenue pene Bpemenu PB3. OxitoueHne kaTyIiek Moe3IHbIX
koHTakTOopoB [11-116 u xatymxu pene PYS xontaktom PB3 ¢ Beiaeprkkoit Bpemenu 0,8c

4. Otkprouenue KOHTakTopoB [11—I16. OTkiIroueHne TATOBBIE ABUIATEIH OT TSATOBOT'O TeHepaTopa.

5. lenu otkmrouenus pene PYS5. llens nuranus katymku pene PKB ot Beixitouarens «YnpasieHue
BO30YXKIECHUECM.

6. Llens muTaHUS MOTOP-BEHTHIISITOPOB.

anaBneHI/Ie cXeMoM Ipu aBapHﬁHOM OTKIIFOUYCHHH TATOBOI'O ABHUTATCIIA praBHeHI/IC

TCIIJIOBO30OM B MAaHCBPOBOM PCIKUME

1. OTKJIFOUCHHS TATOBBIX JCKTPOJIBUTATEIICH B CITydacero HeucnpaBHoCTH Tymonepamu OM1—OM6.
Pabora TeroBoas Ha MATH UCIIPABHBIX JABUTATENSAX 10 IPUOBITHS B JACTO JUIS PEMOHTA.

2. YrpaBieHus TEIUIOBO30M IIPH MaHEBPax Ha CTAHIMOHHBIX IMyTAx kHonkoi KMP "Maunesps!". Pexxumer
yHopaBJeHus K TyMOaepamMu «YTIpaBlieHHE TETIOBO30M» U «J[BrKeHue».

4. Pabora perymsaTop Iu3eis NoJAepKABACT IPH MaHEBpax

5. Pexxum paboTsl reHepaTopa (TOK, HallpsDKEHUE M MOIITHOCTE) TIPH MaHEeBpax

AnropuT™ paboThl MUKPOTIPOIIECCOPHON CHCTEMBI TTIOOCHOTO PETYIHPOBAHUS

1. DnexTpuueckas nepenada ¢ CUCTEMOM MOOCHOTO PEryINPOBaHUs KacaTeIbHON CHIIBI TSTH.

2. YrpasisieMblil BRITPIMUTENbHBINH MOy 1b (YBY) HarpskeHust TArOBOTO AJIEKTPOABUIATENS.

3. Jlatyuku 4acToThl BpaiieHus KojecHbix nap Txl ... Tx6.

4. brok ynpaBieHus yIpaBIseMbIMU BBITPSIMUTEIISIMU.

5. AIropuTM ynpasieHUs HAaPsDKEHHEM TSATOBOTO T'€HEpaTopa B MUKPOIIPOLIECCOPHOIN CHCTEME OOCHOTO
pEryJIMpoBaHKs HANPSKEHUE TATOBOTO FeHEepaTopa

6. AITOpHUTM yTIpaBIICHUS HANPSDKEHHEM BCIIOMOTaTeNIbHOTO TeHEpaTopa B MHKPOIIPOLIECCOPHOI ccTeMe
MIOOCHOTO PETYJINPOBaHMsI HAIIPSHKEHNE TATOBOTO reHepaTopa

AnmnapaTrHble CpeICTB MUKPOIIPOIIECCOPHOM CUCTEMBI IOOCHOTO PETYIUPOBAHUSA
1. CtpykTypa MUKPOIIPOIIECCOPHON CHCTEMBI TIOCHOTO PETyJINPOBAHUS

2. l'anbBaHMUeCKUE PA3BA3KU B MUKPOIIPOLIECCOPHON cucTeMe

3. CpezacTBa BBOJIa IMCKPETHBIX CUTHAJIOB

4. CpencTBa BBOJIa YaCTOTHBIX CHUTHAJIOB.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

n/m
5. CpencTBa BbIBOJIa aHAJIOTOBBIX YIIPABIAIOMINX CUTHAJIOB B KaHAJIE PETYJIMPOBAHUS TOKA BO3OYKICHUS
BO30yIUTENS M KaHaJle PEryJIMPOBAaHUs TOKA BO30YKIECHHUS CTapTep-TeHepaTopa
6.HanpspxeHns muranust 60pToBoii cetr TerwioBo3a (110B) . HHanpshkeHHs TUTaHUS MAKPOIIPOIIECCOPHON
cucremsl: +5 B, £15 B, 18 B, 24 B.
4.3. CamocrosTenbHas paboTa 00y4JaroIMuXCs.
No .
Bun camocrositenbHO# paboTh
n/m
1 |IToxaroroBka k 1abopaTopHBIM paboTam
2 CamMocTosTelIbHOE HU3YUYCHUC KOHCTPYKIUHN U pa6OTLI BCIIOMOI'aTCJIbHOI'O 060py,}10BaHI/I${

TCIIJIOBO3a

CaMocTosTeIbHOE NU3yUYE€HNE OCHOBHBIX 1I€TIeH yIpaBieHUs TEMIOBO30M

HO,Z[FOTOBKa K HpOMC)I(YTO‘IHOﬁ aTrrecTaluu.

IloaroroBka k TCKYIIEMY KOHTPOJIIO.

5. llepeueHs wu3MaHUN,

OCBOCHHH JTUCIUTLTUHBI (MOIYJIs).

KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATH IIPpU

JIOKOMOTHUBOB : yuebnoe nocoodue / /{. H. Kypunkun.
— Camnkr-IletepOypr : III'VIIC, 2020 — Yacts 1 —
2020. — 66 c. — ISBN 978-5-7641-1390-6. — Tekct
: anexktpoHHbI // DBC Jlanb : 31eKTpOHHO-
O6ubnuoreyHas cucrema

13‘(_;1 bubnmnorpaduueckoe onucanue Mecro nocryna

1 | IloaBHXKHOM COCTAB XKETE3HBIX 1OPOT — 2 ! https://e.lanbook.com/book/153602
IpaKkTHKyM : ydebHoe nocooue / IT. B. JIBopkun, JI. | (#aTa obpamenns: 15.06.2025). —
H. Kypunkun, M. H. [Tan4enko [u ap.]. — CaHkT- Pexum poctyna: st aBTopus.
Tetep6ypr : IITYTIC, 2019. — 54 ¢. — ISBN 978-5- | loIb3oBatencii
7641-1349-4. — Texkcr : anextponHsli /. //IBC Jlanb
: DJIIGKTPOHHO-OMOJINOTEYHAsI CUCTEMA

2 | Xapnamos, B. B. CoBepiiieHCTBOBaHHE TEXHOJIOTHH https://e.lanbook.com/book/129474
WCTIBITAHUN ACUHXPOHHBIX TSATOBBIX JBUIATEIICH (mara obpamenus: 15.06.2025). —
JIOKOMOTHBOB : MoHOrpadus / B. B. Xapmamos, JI. WM. | PexuM foctyna: s asropus.
ITomos, A. B. JIutBuaoB. — Omck : OMI'YIIC, 2016. MONL30BATENEH.
— 160 c. — ISBN 978-5-949-41144-5. — Tekcr :
anekTpoHHbiH // //DBC JlaHb : 37eKTPOHHO-
OMOIMOTEYHAs CUCTEMA

3 | Kypunkun, 1. H. Dnexrpuyeckue nepenaun https://e.lanbook.com/book/156036

(mara obpamenwms: 15.06.2025). —
PexxuMm noctyna: aiist aBTopus.
MOJIb30BaTENCH.




6. Ilepeuenp coBpeMEeHHbIX NPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Uudopmanmonnsiii  moptan  Hayunas  siexkTtpoHHas — OuOnuoreka
eLIBRARY.RU (www elibrary.ru); Enunas KOJUICKLIHS 1 (ppoBHIX
obpaszoBatenpHbix  pecypcoB  (http:/window.edu.ru); Hayuno-TexHmdeckas
oubmuorexa PYT (MUUT) (http://library.miit.ru).

7. llepeyeHb  JNHMIEH3UOHHOTO W  CBOOOJHO  PacHpoOCTPaHsIEMOro
MpPOrpaMMHOT0 OOECIICUYCHHsI, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs OCBOCHUSI TUCITUTIIIUHBI (MOIYJIs).

CrnennanusupoBanHas nporpamma Mathcad.
CrneunanusupoBanHas rnporpamma Simulink.

8. Omnucanne MaTepUabHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUTHHE (MOIYJIIO).
KomneroTepuslit knacc O060py10BaHKE TEMIOBO3HOM JabopaTopuu Kadeapsl
«Inektpornoesnia u 10koMoTuBb»y PYT (MUUT).
9. ®opmMa MPOMEKYTOUHON aTTECTAITNH:

3auer B 8, 9 ceMecTpax.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE MPU MPOBEICHUHN MPOMEKYTOUHOU

aTTeCTaly, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAIBHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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