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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kadeapsl [IpoeKTUPOBaHUS U SKCILUTYaTallud METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. IapquOB

Pabouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa i peanuzanuu B 2026 - 2027
yueOHOM roly Ha 3aceaHuu Kapeapsl [IpoeKTUPOBaHUS U IKCILTyaTallud METALTyPrHYECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.T". KopuyHoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kapeapbl [IpOEKTHPOBAHUS U SKCILTyaTallMd METALTYPIUIECKUX

IIporokomor 20 . Ne

3aB. kadeapoii AT. K_opquOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kapeapsl [IpOEKTHPOBAHUS U SKCILTyaTallMd METAUTYPIHIECKUX

IIporokomor 20 . Ne
3aB. kadeapoii A.I'. KopuyHoB

Pabouas mporpamma nepecmoTpena, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl [IpOeKTUPOBAHUS U IKCIUTYaTAllMA METALTYPTHUSCKUX

[Iporokom ot 20 . Ne

3aB. kadeapoi AlT. K_opquOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

1. ®opmupoBaHue y CTYAEHTOB CHCTEMbl 3HAaHUN IO MpobdieMaM THIPONPUBOAA U
THJIPO-, THEBMOABTOMATHUKH METAJLTYPTUYECKUX 3aBOJIOB.

2. OBnazeHue OCHOBHBIMHM MPHUHIMIIAMU TMOCTPOCHUS  THAPABIMYECKUX U
MTHEBMATUYECKUX CXEM JUIS PEIICHUS KOHKPETHBIX KOHCTPYKTOPCKHX, TEXHOJOTHUECKUX H
SKCILTyaTallMOHHBIX 3a/1ay, CBS3aHHBIX C CHUCTEMaMM TUAPABIMYECKOIO0 U IMHEBMATUYECKOTO
MPUBO/IOB B TEXHOJIOTMYECKUX MaIIMHAX.

3. ®opmupoBaHie 3HAHUHN MO BHIOOPY HOBBIX 3()(PEKTUBHBIX CUCTEM THAPONPUBOAA U
THJIPO-, THEBMOABTOMATHUKH MAIIMH, arperaToB U 000py10BaHUs METALTYPTUYECKUX 3aBOIOB.

4. IlpuoOpereHue HaBBIKOB pELICHUS MPAKTHUECKUX 3ajad [0 pacuery H
KOHCTPYHUPOBAHHMIO THUAPONPHUBOJA M THUAPO-, MHEBMOABTOMATHKH MAIIHH, arperatoB M
000py/10BaHUsI METAJUTYPTUYECKIX 3aBOIOB.

5. OsnaseHue JOCTAaTOYHBIM yPOBHEM MPO(ECCHOHAIBHBIX KOMIETEHIMH B
cootrBercTBuu ¢ TpeboBanusimMu PI'OC BO mno nampamnenuto 15.03.02 TexHomoruueckue
MAIIHHBI 1 000PYyIOBaHHE.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

HucuuruinHa ['mapornpuBog M THAPO-, IHEBMOABTOMATHKA METAJUIyprHYECKOTro
IIPOM3BOJICTBA BXOJIUT B YaCTh YUEOHOTO IUIaHa (hopMUPyeMyI0 yYaCTHUKaMU 00pa30BaTeIbHBIX
OTHOILIEHUH 00pa30BaTeIbHOI IPOrpaMMBl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJCHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIIUH/ IPAKTUK:

Pusuka

ComnpoTuBieHne MaTepualoB

Teopust MalIMH U MEXaHU3MOB

OCHOBBI IPOEKTUPOBAHUS

OCHOBBI THAPO- U THEBMOIIPUBO/Ia METAJUTYPIHYECKOTO 000PYA0BAHHS

3HaHus (YMEHUS, BaJIeHUs), MOJTYYEHHbIE IPU U3yYEHUU JAaHHON AUCLUILIMHBI OyayT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[Ipown3BoicTBEHHAs — IPEIUIUIOMHAS [TPaKTUKa

ITonroToBka K Mporueaype 3aliThl U 3al{1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu s

B pesynabrare ocBoeHus gUCHMIUIMHBL (Moayns) «['muapompuBOox M THUIpPO-,
THEBMOABTOMAaTHKa METAJUTyprH4ecKOro IPOU3BOACTBA» OOyJaroIIMHCA J0JDKeH o001anaTh
CJIETYIOIIUMH KOMIIETEHIIUSIMHU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-1 CnocoGeH NpoBOAUTH KOHCTPYKTOPCKHE M pacdeTHble padOThl MO MPOEKTUPOBAHHIO
ABTOMATHU3MPOBAHHBIX ITPOU3BOJICTB B MAIIIMHOCTPOCHHUH

[K-1.1 BhInonHseT KOHCTPYKTOPCKHE M pacyeTHbIe pabOThl MO MPOESKTHPOBAHUIO
aBTOMATHU3MPOBAaHHBIX ITPOU3BOJICTB B MAIIMHOCTPOCHUH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 8,4 akaj. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMmocrosTenbHas padbora — 131,7 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas paboTa Eg dopma TEKyIIEro
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . P Kon
> & © | caMOCTOSATENbHOW | yCIIeBAEMOCTH H
JIACIMTUTHHBI = £ . | koMnereHun
o & padoThI MIPOMEKYTOYHOM
n126. | mpakt. | € & ATTeC AL
Jlek. s < 11
3aH. | 3aH. | O &
1.
11
Hacocst w  ammaparypa
TUAPABIMIECKUX CUCTEM
METALTYPTUUECKHX MAIIINH.
VYcnoBHbIE 0003HavYCHMS,
NpUMEHsIeMBbIe B
ruApaBINYCCKUX n
MTHEBMATHYECKUX  CXEMax.
DneMeHThI
JNEKTPOTUAPABIMIECKUX |
n3ydeHue
QJICKTPOMHEBMATHICCKUX
. Matepuaia,
cxeM. YcCTpoicTBa BBOJA
MOATOTOBKA K .
uH(popMaIu B YcTHblii onpoc,
MPAKTHIECKOMY
JNEKTPOTUAPABIMIECKUX | SAHSTIIO craga
AIIEKTPOITHEBMATUYECKUX ’ nabopaTtopHOn
P . 3(o5| 1 | 05 |223| semomnenne batop TK-1.1
cXeMax. VYerpoiicTa o paboTHI, crava
KOHTPOJIBHOU o
npeoOpa3oBaHus u AGOTLI nabopaTtopHOn
00paboTKH  WH(OPMAIHH. P ’ paboThI
. BBITIOJTHEHNE
VYerpoiicTBa .
nabopaTopHOi
npeoOpa3oBaHus B
paboThI
JNEKTPOTUAPABIHMICCKUX U
OJICKTPOITHEBMATUYCCKNUX
cxemax. bynesa
MaTeMaTHKa. Peanuzarus
JIOTUYECKHX GyHKIHHA.
VYerpoiictBa 00paboTku
HHpOPMAIIH B
3JIEKTPOTUIPABIMYECKUX U
INEKTPOITHEBMATHUECKHX
CXeMax.




1.2 T'unponpuBoabl c

H3yueHHe

Marepuana,
INEKTPHYESCKUM
IIOJIFOTOBKA K
MPOTIOPIIMOHATBEHBIM
MPAKTHIECKOMY Cnaga
yIIpaBJCHUEM. .
TTporioplHoHaTbHbE 3aHATHIO, MPaKTHIECKON
P 0,5 0,5 1 20 BBINOJIHEHHE paboThI, 3amuTa IIK-1.1
ANIEKTPOMATHUTEL. o .
KOHTPOJIbHOU JTabopaTOpHOI
I'uapaBnuveckue anmapaThl
paboTsl, paboThI
c IMEKTPUICCKUM
BBIIOJIHEHHE
MPOTIOPIIMOHATBEHBIM .
nabopaTopHO
yIpaBJCHUEM.
paboThI
H3y4YCHUE
MaTepuara,
IIOJFOTOBKA K
MPaKTUYECKOM Cpaua
1.3 ONeKTPOHHbBIE p Y .
S— 3aHATHIO, MPaKTHIECKON
Y ) 0,25 0,5 1 20 BBITIOJIHEHHE paboThI, 3auTa ITK-1.1
DNEKTPOTHIPABINIECKIE o N
KOHTPOJIBHOM nabopatopHoOn
YCHIIUTEIH.
paboTsl, paboThI
BBITTOJTHEHHE
nabopatopHoi
padoThI
14 Amnmnaparypa
ITHEBMATHYECKUX CHCTEM H3yUCHHE
METAJUTYPTUUECKUX MAIIIFH. Mmarepuaia,
CucremMsl ITOJATOTOBKH MTOJTOTOBKA K Craua
CXKaTOTO BO31IyXa. [IPAKTHYECKOM .
Ay 0,25 0,5 20 P y MPaKTUIECKOU IIK-1.1
ITneBMaTHUECKHE 3aHATHIO,
paboThI
HCIIOJHUTEILHBIE BBIIIOJIHEHHE
YCTpOWCTBA, KOHTPOJBHON
pacrpenenureabHas i paboTh
peryaupyolias anmaparypa.
15 ITHeBMaTHUECKHE
H3yUCHHE
CHCTEMBEI yIpaBJICHHS
Mmarepuaia,
METAUTYPTHUECKUX MAIIIHH.
MTOJITOTOBKA K
Tumossie CXEMBI DAKTHUCCKOM Crnaua
MTHEBMOTIPUBOJIOB c 0,25 0,5 20 P ARSI y MpaKTHIECKOMH IIK-1.1
[MKJIOBEIM, TIO3HIIHOHHBIM U i paboThI
BBIIIOJIHEHHE
KOHTYPHBIM CHUCTEMAMH o
KOHTPOJIBHOM
yIpaBJicHHS
paboThI
METAJUTYPTUYECKUX MAIIIHH.
u3yueHue
Marepuania
1.6 Cucremsl ynpaBieHHS P ’ Cnaga
MOArOTOBKA K .
TUAPO- ¥ THEBMOIPUBOIAMH MPAKTHIECKOMN
MPAaKTHYICCKOMY
METAJUTyPTUYECKUX ~ MAIIMH 0,25 0,5 29,4 SAHSTHIO paboThI, MpoBepKa IIK-1.1
u TEXHOJIOTMYECKUX i KOHTPOJIBHOM
BBITIOJTHEHHE
KOMILIEKCOB o paboThI
KOHTPOJBHOU
paboThI
IlogroroBka Kk
1.7 3auer A 3auer IIK-1.1
3aueTy
Wroro no pazneny 2 2 4 131,7
Uroro 3a cemectp 2 2 4 131,7 3a4ET
Uroro no pucnumiuze 2 2 4 131,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Js  peann3anuu  NpPelyCMOTPEHHBIX BHMJOB  yuyeOHOM paboTbl B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B TPENOJaBaHWW AUCHUIUIUHBL «[ MapompuBox W TUAPO-,
[THEBMOABTOMAaTHKa METAJUIyprHu4ecKOro IpPOU3BOJCTBAY» MCIOJB3YIOTCS  TPaJULIMOHHASA,
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOIOTHH.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpOLlEcCa, MPEANOJJAralllyl0 MpsAMYH TpPaHCISALUIO 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOOB 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSIX, KaK MPaBUIIO,
PENpOIYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WudopmanvonHas Jekuus — IOCIeNOBaTelIbHOE H3JIOKEHHE MaTepuajla B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT MperoaaBaTesl).

[IpakTuueckoe 3aHsTHE, MTOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10
IPEIOKEHHOMY aJITOPUTMY.

2.  VudopmMannoHHO-KOMMYHUKAlIMOHHBIE ~ OOpa3oBaTENbHBIE  TEXHOJOTUH  —
oprasu3zaiys 00pa3oBaTeIbHOIO MPOLecca, OCHOBAHHAS HA NPUMEHEHUH CIEeMaTU3UPOBAHHBIX
IPOTPAMMHBIX CPEJl ¥ TEXHUYECKHUX CPEJCTB PAOOTHI C HHPOPMAITUEH.

@®opmMbl y4eOHBIX 3aHATUH C HCHOJIb30BAaHUEM HH()OPMALMOHHO-KOMMYHUKAI[MOHHBIX
TEXHOJIOT U

Jlekuus-Bu3yanu3anus. — U3JI0XKEHUE COAEP)KAaHUS CONPOBOXKAAETCS Ipe3eHTaLUeH
(memMoHCTparmel y4eOHBIX MaTepHAIOB, TPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B
T.4. WUTIOCTPATUBHBIX, IpauuecKux, ayaAuo- U BUAeOMaTepuaIoB

[lepeqaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH ¥ (OPMHUPOBAHHE OCHOBHBIX
npejcTaBieHuil Mo Kypcy «['Mapo M NHEBMOABTOMATHKa» IMPOUCXOAMT C HCHOJIb30BAHHUEM
MYJIbTUMEIUIHOTO 000PYI0BaHHUS.

Jlig ipoBeieHus! JIEKIIMOHHBIX 3aHATUN UCIIOJIB3YETCSl MPE3EHTAMOHHOE 000py1I0BaHUE
(IpoekTop, FKpaH, HOYTOYK).

Jlyis BBINOJTHEHUS J1a0OpaTOPHBIX pabOT MCHOJB3YETCs JTAOOPATOPHBIA MPAKTUKYM I10
MeXaHUKe XKHJIKOCTH U ra3a, KOTOPbIH BKIIOYAET B ceO0sl:

-yueOHO-UHKeHepHYo nporpammy Fluid Sim;

-y4eOHbIN KoMmIuIeKe «I [HeBMOaBTOMAaTHKAY.

Jljis BBINIOJIHEHUS CAMOCTOATEIbHBIX 3aJlaHUI CTyJeHTaM HEOOXOJUM MEepCOHAIbHbBIN
KOMITBIOTEp co cTanaapTHRIM makeToMm Microsoft Office (Word, Excel, Power Point).

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHOH PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Haropusiii, B.C. CpencTBa aBTOMaTHKU THIPO- U THEBMOCHCTEM | yueOHOe mocooue /
B.C. Haropwusrit. — Cankr-IlerepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-8114-1652-3. —
Tekct : anektpoHHbIH // DiekTpoHHO-OMONMOTEeUHas cuctema «Jlamb» : [caiit]. — URL:
https://e.lanbook.com/book/52612

0) lonoJiHMTE ILHASA JIUTEpaTypa:
1. TlponopruoHadbHBIA TUIPOMPHBOJ [DIEKTPOHHBIN pecypc| @ 1ab0OpaTOPHBIMA
npaktukyMm / E. FO. Mariko, . M. Kytay6aes, O. P. ITandunosa, U.T. Ycos ; MI'TV. -



Marnauroropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3368.pdf&show=dcatalogues/1/1139
178/3368.pdf&view=true. - MakpooOBbeKT.

2. Toumnkun B. B. IIpoekTupoBaHHE 5>JIEMEHTOB METAUIYPrHYECKUX MAaIIuH |
obopynoBanus [DnekTpoHHbIN pecypce] : yueoHoe nmocooue / B. B. Toumnkun, O. A. @unarosa ;
MI'TYVY. - Marautoropck : MI'TY, 2017. - 1 snexrpon. onr. guck (CD-ROM). - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3319.pdf&show=dcatalogues/1/1138
305/3319.pdf&view=true . - Makpoo0OnekT. - ISBN 978-5-9967-0975-5.

3. Toumnkun B.B., ®unaroB A.M., MBanoB C.A., UnueneB H.A., Koabsra A.Jl., Barun
B.C. UccnenoBanue paboThl U XapaKTEPUCTUK SJIEMEHTOB T'HAPONPHUBOJAA METALTyPrHuYeCKUX
MamuH: yded. mocobue. Marnutoropck: M3a-Bo MarHUTOropck. roc. TEXH. YH-Ta HM.
I''.Hocosa, 2014. - 207 c. (monymieno YMO 1o oOpa3oBaHuIO B 00JacTH METaUTypTHH B
Ka4yecTBe Y4eOHOro MocoOMs JJIsi CTYJCHTOB BBICIIMX y4eOHBIX 3aBEJCHHN, 0OYyYaIOUIMXCS IO
CIIEUATLHOCTH «MeTajuypruueckue MamuHbl 1 obopynoBanue»). ISBN 978-5-9967-0451-4.
Hanmonanenast uHQOpMaMOHHO-aHATUTHYECKass CUCTeMa — POCCHIICKHMI WHAEKC HAy4YHOTO
murupoBanus (PUHIT). — URL: https://elibrary.ru/item.asp?id=23783134

4. T'mapaBIUYecKuid TPUBOJ U CPEICTBA ABTOMATH3AI[MH METaUTyPTUYECKUX MAIIHH:
yueOHuK s By30B / Unuene H.A., Tounnkun B.B., Hedenor A.B., backos C.H.: HoBorpouiik,
H® HUTY «MUCuCp, 2017. - 198 c. (PexomennoBaHo Y4eOHO-METOANYECKIM OObEAMHEHUEM
By30B 10 00pa3oBaHMIO B 00JacTH MeTaulypruu B KadecTBe yueOHuka). [ISBN
978-5-903472-29-1.

5. l'uapasiuveckoe 000py10BaHHE METAUTYPIHUYSCKUX IPEANPUATHIA: yueOHuK / BroBuH
K.H., Tounnkun B.B., UnueneB H.A. Maruutoropck: M3a-B0 MarHuToropck. roc. TeXH. yH-Ta
um. .. HocoBa, 2016. - 299 c. (monymuieHo Y4eOHO-METOINYECKUM 00b-€IMHEHHEM BY30B IO

00pa30BaHMIO B 00JaCTH METAUIyprul B Ka4ecTBEe y4eOHHKA, 00Yy4aroIMXCsl IO HaIlPaBJICHUIO
Mertamnyprus). ISBN 978-5-9967-0806-2.

B) MeToanyeckne yKazaHus:

1. OcHOBBI (PYHKIMOHUPOBAHUS TUAPO- U BIEKTPOINPHUBOJIOB [DIEKTPOHHBIN pecypc] :
npaktukym / B. C. Barun, A. M. ®unatos, A. /1. Konera [u ap.]. - Marautoropek : MI'TY, 2014,
- 190 c. : WL, TaoJI. - Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=868.pdf&show=dcatalogues/1/11183
58/868.pdf&view=true . - MakpoOoOBEKT.

2. OcHOBbl (YHKIMOHMPOBAHUS THMIPABIMYECKUX CHCTEM METALTypruyeckoro
o0opynoBanus. JlabopaTopHbIil NPaKTHUKYyM MO THAPONPUBOAY M ruapoaBToMatuke [Tekcr] :
ydaeoHoe nocoodue / B. B. Touwmnkun, A. M. ®unaros, B. JI. 3agopoxHsiii u ap.; HoBoTpouixk.
¢un. Mock. roc. uH-Ta cTajieil u CIutaBoB (TexHosiornd. yH-ta); MI'TY. - Mar-autoropck: [6. u.],
2009. - 105 c. : cxeMsbl, Ta01.

3. 'mmpomexanuka [DaekTpoHHbIH pecype] : mpaktukym / A. J1. Konbra, B. C. Barus, A.
U. Kypoukun, b. M. TI'a6bacoB ; MI'TY. - [2-¢ u3n., moarotr. mo mey. m3a. 2017 r.]. -
Maruautoropck : MI'TY, 2018. - 1 smektpon. omnt. guck (CD-ROM). - Pexum mpocryma
https://magtu.informsystema.ru/uploader/fileUpload?name=3466.pdf&show=dcatalogues/1/1514
288/3466.pdf&view=true - MakpooOBEKT.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haumenosanue I1O Ne norosopa CpoOK eicTBUS TUIEH3UU




MS Office 2007

) No 135 o1 17.09.2007
Professional

0eccpovHO

7Zip CBOOOJIHO PacCIpOCTPaHIEMOC

0ECCPOYHO

ACKOH Kowmnac
3D B.16 J-261-17 o1 16.03.2017

0eccpovHO

ONEeKTPOHHBIE
IIAKAThI 1O

JUCILIUILINHE K-278-11 o1 15.07.2011
"I'mapaBnuka u
THAPOIIPHUBOT"

0eccpovHO

DJIEKTPOHHBIE

ILIaKkaTel o K-227-12 o1 11.09.2012
Kypcy
"T’'uapaBiavka u

OeccpouHO

Bpaysep Yandex [cBobomHo pacnpocrpansemoe

OECCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchUIKa

DOnekTpoHHbIe pecypebl Oubnuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickas  T'ocymapcTBeHHass — OuGnmoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DneKkTpoHHas 0aza mepuoauvYecKuX u3nanuii East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HauuonaneHast uH(OpMaMOHHO-aHATUTUYECKAs
cucreMa — PoccuiickMii MHAEKC Hay4HOIO
uutrposanus (PUHILL)

URL.: https://elibrary.ru/project_risc.asp

IMTouckoBas cucrema Axamemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

OdenepalibHOE  TOCYJAPCTBEHHOE — OFOKETHOE
yUpexJIeHUE «DenepanbHBIN WHCTUTYT
MPOMBIIIICHHOW COOCTBEHHOCTH))

URL.: http://www1.fips.ru/

9 MaTepuaJibHO-TeXHHYeCKOe 00ecnedeHue TUCIIUNIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:




B cooTBeTcTBUY ¢ yueOHBIM IIAHOM IO JUCIHUILTUHE MIPETYCMOTPEHBI CIISAYIOIINE BUIbI
3aHATUMN: JIGKIIUU, TPAKTUUYECKHE 3aHATHS, CAMOCTOSATEIbHAsI pa00Ta, KOHCYJIbTALIUH, 3a4eT.

Y4eOHbIe ayTUTOPUH JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIa, ayn. 404, 407, 308:

- MyJbTUMEIUMHBIE CPEJICTBA XPAHEHHUS, IEPEIAYH U NPEACTaBICHUS HH(DOpMALIUH.

Y4eOHbIe ayTUTOPUU JIJIsl TPOBEICHUS 3aHITHIA JJIs1 IPOBEACHUS IPAKTHUECKUX 3aHITHH,
ayn. 404, 308:

- MyJTBTUMEMIHBIE CPENICTBA XPAHCHHUS, TIEPEAAUH U MPEACTABICHUS HHPOpPMAIIHH;

- I0CKa, MYJIbTUMEIUNHBINA IPOEKTOP, IKPaH.

Y4eOHble ayIUTOPUHN I TIPOBEICHUS TPYIIOBBIX U HHIUBUIYaTbHBIX KOHCYJIBTALIUN,
TEKYIIEro KOHTPOJIS ¥ TPOMEKYTOUHOM artectanuu, ay. 404,407

- MyJTBTUMEMIHBIE CPEJICTBA XPAHCHHUS, TIEPEAAuH U MPEACTABICHUS HHPOpMAIIHH;

- I0CKa, MYJIbTUMEIUNHBINA IPOEKTOP, IKPaH.

[TomemeHust 151 CaMOCTOSITENIBHOM paboThl 00yJarommxcs, aya. 372,407a:

- IepcoHabHbIC KOMITBbIOTEPHI ¢ makeToM MS Office, BbIX00M B HHTEPHET U € AOCTYIIOM
B 3JICKTPOHHYIO 00pa30BaTEIIbHYIO CPEy YHUBEPCHUTETA.

[Tomemenuss nans  XpaHeHHs M NPOPUIAKTUYECKOrOo OOCTYXUBaHUS  Y4eOHOTO
obopynoBanus, ayn. 404a:

- CTeIUIaXU IJs XpaHEHUs Y4eOHO-HATNSATHBIX IMOCOOMH W y4eOHO-METOIUYECKOM
JIOKYMEHTAITUH.

Y4eOHble ayTUTOPUH U1 POBEACHUS JTa00pATOPHBIX 3aHsTHiA aya. 308:

Jlaboparopus «ITaeBMO-THApOaBTOMATHKNY | CTEH IO CHCTEMaM yIPABJICHUS U THIPO-
nmHeBMOaBTOMaTuke Gupmbl «Dectoy.

JlabopaTopust ocHaIIeHA :

* VYyeOHble (UIBMBI TO TUIPABIWYECKOMY MPUBOAY M THIPO-ITHEBMOABTOMATHUKE
TEXHOJOTUYECKHUX MAIITUH.

» KoMmbroTepHble TporpaMmsbl IO CUCTEMaM YIPABIEHUS U TUAPO- THEBMOABTOMATHUKE
bupmbl «Dectom.



IIPUJIOZKEHHUE 1
YueGHO-MeToIuYecKoe oGecneyeHue CaMOCTOATEIbHOM PaGoThI CTY/ICHTOB

IIpuMepHBIE 3a1aHUA HA TAGOPATOPHBIX SAHATHAX

Pa3paborare ruapaBanueckyro (IMHEBMATUYECKYHO) CUCTEMY YIPABIECHUS LMIMHAPOM
OJIHOCTOPOHHEIO [JEHCTBUS.  YIPaBIEHUE HENPSIMOE, C HCIOJb30BAaHUEM POJIHUKOB.
[Ipunoxxennas macca rpysa 20 Kr.

Pa3paborarh 3J€KTpUUECKYI0  CHUCTEMY YIPaBICHMS IMWJIMHIPOM OJHOCTOPOHHEIrO
nevictBus . [Ipunoxxennas macca rpysa 50 kr. [IpenycMoTpeTh peryjaupoBaHie CKOPOCTH
npsMoro xoja mroka. [lpu gocTmxeHun naBiieHWs B mopiuHeBoil mojoctu 4,5 Mlla,
JOJKHA 3aropeThCsi CUTHalbHAsg Jjammnodka. [IpencraBuTe rpaduk mnepeMenieHui
Harpy3ku, ckopocrei mroka ['1].

PazpaboraTe 3MEKTpPUYECKYIO CHUCTEMY YIOpPAaBICHUS LMUIUAPOM JIBYCTOPOHHETO
JIeMCTBUS, C yIpaBiIeHueM OT 4/2 pacupeAenuTens C 3JICKTPOMAarHUTHBIM yIpaBICHUEM
06e3 mpyxkuH (c pyuHbIM ayonmupoBaHueM). llpeactaBuTh Tpaduk mepeMenieHHHd WU
ckopocrei mroka I'1l.

Pazpaborate cucremy ympamieHust i nocienoBarenbHoi padbotsl aByx ['Ll. Bropoii
I'L] BeIIBUTAETCS MOCE MOJHOrO BhIABHKEHMS mepBoro 'L m qocTrkeHus AaBieHUS B
nepBoM 'Ll naBnenus 4 Mlla. IlpenycmoTpeTs apoccenbHOE peryaupoBaHUE CKOPOCTH,
perynupoBanue gaBieHus Bo Bropom ['L] Ha paboyem xone.

HPI/IMepH])Ie 3ajaHudA Ha IPAKTHYECKHUX 3aHATHAX

[Toctpouts mnporpamme FluidSim snexTporuapaBindeckue CXeMbl.

BHEKTPOFHHPQBJH/I‘IECK%IH ¢xeMa ¢ IPUMECHCHUEM JU3BIOHKIIUA

I[J'IH 3arpys3Ku 1 BbII'PY3KH JeTanaen ABCPb KOTJIa NOJI’)KHA OBITh OTKpPBITAa Ha KOPOTKOC BpPCMsI.

I[J'IH OTKPBITUA U 3aKPBITHA ABCPU CIIYKUT I[ByXCTOpOHHI/II\/’I OUIIMHAP. ynpaBJ’IeHI/IC OUIAHAPOM

BO3MOJXHO, KaK C IIOMOIIIbBIO py‘{HOﬁ KHOIIKH, TaK 1 OT HOoxHOU nemanu. [lociae okoHUaHMs

BO3JICHCTBUSA Ha COOTBCTCTBYIOLIYIO KHOIIKY WJIM TI€AAJIb MUJIIMHAP JOJI?KCH COBCPIINUTDH

0o0OpaTHBIN X0/ U 3aKPbITh IBEPH KOTJIA.
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DJIEKTPOruApaB/IN4ecKasi cxeMa ¢ IPUMeHeHHeM JIOTHYeCKOoi (PyHKIHHN
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1 sueKTpuYecKas cxeMa ¢ MEPEKIIYAIOIIMMI KOHTaKTaMH1 ( C&MOCTOHTGJ’IBHO)
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3. Cucrema ynpasJieHHs OCJI€A0BATEIbHOCTHIO JeHCTBUH M0 JABJICHUIO U IIyTH

Hlar 1

3anonanTe QYHKIIMOHAIBHYO nuarpammy. [IoMHUTE, 9TO yCIOBHS 3amycKa 3a/IaHbl B OMTMCAHUHT
npo6sieMbl. O603HaUbTE KOHEYHBIH BBIKIIIOUATENb, KOTOPBIA KOHTPOIUPYET KpaiiHee BepxHee
MOJIO’KEeHUE MITOKA Kak S1 u S2 11t kpallHero HUKHETO MOJI0KEHHUS.

q)yHKLI,MOHa/'IbHaf-l Anarpamma

SnemeHTsI Bpens, cox
[ I O T T
Havmeauopasma Coamaqe- | CocToRHne
HisE War
1 2 3 L] 5
Thape | i
BHEAGYATEN, 50
Khonka MYCK S1
PacrpeneniTans Y1 1 —
0
Linnmspp I' Al 1 ‘{
—_— .T ..... _— i |' |'
J 0 f .' J
|' !
I |
| L




lar 2. H300pa3ute ruIPpaBINYECKYI0 CXeMY

e JInst ynpaBiieHus: THIPABIMYECKUM IIMIIMHIPOM MpUMEHUTE 4/2 371eKTpoMar HUTHBIN
pacnpeaenuTeNb ¢ IPYKUHHBIM BO3BPATOM.

¢ [Tonmxenue CKOPOCTH OOJIKHO ITPOU3BOJUTHCSA IJI ITOTOKA, TECKYILIETO B I[pOCCCJ'II/Ip}’IOH_[I/Iﬁ
KJI1aliaH, a HE JJIA IIOTOKa, TCKYHICT0 U3 HETO.

® HOMHI/ITC, 4TO BEC 3a1Ipe€CCOBOYHOI0 HpI/ICHOCO6J'IeHI/I5{ CO3aacT pacCTATrMBAOINYIO CUIY Ha
IITOKE.

* [TonoxeHne KOHEYHOTO BBIKIFOYATEN S Ha CXeMe 0003HaYaeTCsl BEpTUKAIbHON uepToi (|).
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Hlar 3.U300pa3uTe 3J1eKTPUUYECKYIO CXEMY

IlonoxxeHnus pene:

pene K1 BKIFOYEHO: pacnpeaAciIMTEIIb IICPECKIIIOYCH, IITOK BBIABUTACTCA,

pene K2 BKIFOYEHO: IITOK B KpaﬁHeM BTAHYTOM IIOJIOKCHHU,

pene K3 BKIIFOYEHO: IIPCBLINICHUC NABJICHUA,

pene K4 BKJII0YEeHO: ITOK BTATUBAETCS
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S0 = rMaBHLIA BLIKNKOYATaNL 54
51/52 = KOHEYHBIA BLIKMOYaTEN: B1
83 = kHonka MYCK
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KHOMKE NOOTEepRaeHnA
pene QaBneHWA

IIpumepHoe 3a1aHNe HA KOHTPOJIbHYIO padoTy

BEIMOMHUTE CHHTE3 ITHEBMATHYECKON CUCTEMBI YHIpaBJICHUA U BHeKTpOpeHeﬁHOﬁ CHUCTCMbI
ynpaBJ’IeHI/IH.HpeIIYCMOTpeTL MCXAaHHUYCCKOC TOPMO3HOC YCTpOﬁCTBO IJIA ralliCHust CKOPOCTH B

KOHIIC XO04a ITHEBMOLUIINHAPA E.

A B C D E
7 [ [ = =
IEAY
JInuni
ynpasieHus 1 2 2 2 2
A B C D E

Yeunue,H 300 600 400 400 600
Xon, M 0.07 0.35 0.45 0.4 0.6




1 2 3 4 5 6 7 8 9 10 11 12 13=1

t=5 [ P<36ap —
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IIpu cuHTE3€ CUCTEMBI YIPABIECHUS:

1. [TpenycMOTpeTh BO3MOKHOCTh BMEIIATEILCTBO Olleparopa B pabOTy CHCTEMBI B
1100011 MOMEHT BpeMEHH.
2. [TpenycMoTpeTh OJOKMPOBKY CHCTEMbI YIpaBIEHUS B Cilydae BO3JCHCTBHUS Ha

JaTYUMKH C BBIXOAHBIMH CUTHAJIaMH zZ1l u z2.



ITPHJIO?KEHHE 2

OneHouHbIe CpeAacTBa AJ1d IPOBEACHUA npomemy'roqﬂoﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAllUN:

Crpykry
PHBIH
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUsI
KOMIIETE
HIUH

O1neHOYHBIC CPEICTBA

[1K-1: CriocobeH npoBoUTh KOHCTPYKTOPCKUE U pacueTHbIe pabOThI IO MPOEKTUPOBAHUIO THOKUX MPOU3BOICTBEHHBIX CUCTEM B
MalIMHOCTPOEHUN

IK-1.1: — Bremonnser KOHCTPYKTOPCKHE u | Ilepeuens meopemuueckux 60npocos K sauemy:
pacueTHble pabOThl MO MPOEKTUPOBAHUIO
rHOKMX TpoM3BOACTBEeHHBIX cuctem B| 1. Kiaccudukanus rugponpuBoIoB ¢ MPONOPIHOHAIBHBIM yIPABICHUEM.

MAaIIMHOCTPOECHUHU 2. JIOCTOMHCTBA M HEOCTATKH THAPOIPHBOA C TIPOIIOPIIHOHATBHBIM
YIIPABJICHUEM.
3. YcioBHBIE 0003HAYEHUS B THAPOIIPHBOIAX C  MMPONOPIIHOHATEHBIM
YIIPABJICHUEM.

4. CrpyKTypa rMIpONpPHUBO/Ia C IPONOPLIUOHAIBLHBIM YIIPABICHUEM.

5. T'uppopacnpenenuteny ¢ NPONOPLHUOHAIBHBIM YIPaBICHHUEM.

6. Kiamasbl 1aBieHus ¢ MPOMOPIMOHATIHLHBIM YIIPABICHHEM.

7. IlpemoxpaHuTeNbHBIE KJaaHbl € MPONOPLUOHATIBHBIM YIIPABICHUEM.
8. TloTouHbIe KiIamaHbl ¢ MPOMTOPITUOHATBEHBIM YITPABICHUEM.

9. TIpuGopsl KOHTPOJIS TUAPOIPUBOAA C MIPOIIOPIIUOHATBHBIM YITPABICHUEM.
10. DAEKTPOHHBIEC YCUITHTEIH.

11. DnexTporuapaBIndeckue yCUINTEINH.

12. [THeBMaTHYECKUE MCIIOTHUTEILHBIC YCTPOUCTBA

13. PacnipeenurtenbHas THEBMAaTHUECKas anmaparypa

14. Perynupyronias nHeBMaTHyeckas —amnmaparypa




Crpykry
PHBIA
3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHHS
KOMIICTC
HIIMU

OrneHOYHBIC CPEICTBA

15. TuroBsIe cxema MHEBMOIIPUBOIOB C IIUKIIOBBIM YIIPaBICHUEM

16. TunoBsie cxema MHEBMOIIPUBOIOB C MO3UIIMOHHBIM YIIPaBICHUEM

17. DaeMeHTBI NEKTPOTUIAPABIMYCCKUX U SJICKTPOITHEBMATHYECKIX — CXEM

18. YcrpoiicTBa BBOIa MH(DOPMALIUU B MJIEKTPOTUIPABINICCKUX U
DJIEKTPOITHEBMATUYECKUX ~ CXEMaX.

19. VcrpoiictBa nmpeoOpazoBanus 1 00pabOTKK HHPOPMAIUH .

20. YcrpoiicTBa npeoOpa3oBaHus B JJICKTPOTHIPABIMUECKUX U
AIIEKTPOITHEBMATUYECKUX  CXEMax

21. CuHTE3 MHOTOTAKTHBIX CHCTEM YIPaBJICHHUS

22. [lpuMeHeHne Kiiamana BeIICPKKH BPEMEHH

23. OCHOBHBIE MOJIOKCHHS AITeOPHI JIOTUKH

IIpakTH4Yeckoe 3a1aHue
Cocmasumu 31eKmpocudpasIuiecKyio cxemy no 3a0anuio:;

[Ipu nuThe MO AaBICHUEM B 3aKPBITOM JIUTEHHON (hOpME pa3BUBAETCS OYEHb
BBICOKOE jJaBiieHre. OT 3aMbIKaHUA BYX MOTy(PopM oHA U3 HUX (TTOBUIKHAS)
000pyIyeTCsl KOJICHYATHIM PhIYaKHBIM MEXaHU3MOM.

[IpuBoa 3TOr0 MEXaHMW3Ma OCYIIECTBISAETCS [IUIUHIPOM JABYXCTOPOHHETO
JNEUCTBUSL.

Ecnu B nutbeBoit hopMe HET eTalu, TO MPU JUIUTEIHHOM BO3JIEHCTBIH Ha
KHOTIKY C  pydHBIM yripaBiieHueM S1 ¢opma 3akpsiBaetcs. Ecimu ¢popma 3akpriTa,
aBTOMaTHUYECKH OCYIIECTBIISIETCS MPOLIECC JIUThsI 11O AaBiIeHUeM. OTiauTas 1eTaib

BO3/ICHCTBYET HA KOHEUHBIN BBIKIIIOYATENh S2 M TUThEBast (hopMa OTKPHIBAETCS,




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

Tonbko ecnu gerans OyneT BBIHYTA U3 (OPMBI, MOKHO HAYWHATH HOBBIN LIUKJL.

Curnaisl, uaymuie ot 1at9ukoB: «KnHonka By (S1) u ""OTiuBaemas aerajib
ecTh B Haauuun' (S2) — COOTBETCTBYIOT BXOJHBIM CHTHAJIaM 10 YCIIOBHIO
3aIaHusl.

IMpumepHoe 3a1aHNe HA KOHTPOJILHYIO PadoTy

BBINOIHUTE CUHTE3 MTHEBMATUYECKOW CUCTEMBI YIIPABICHUS U
ANEKTPOPENEIHON cucTeEMBI yipaBieHus.[IpenycMoTpeTs MexaHn4eckoe




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

TOPMO3HO€ YCTPOMCTBO JUIsl TallIEHUsI CKOPOCTH B KOHIIE X0/1a THeBMOIMIuHApa E.

A B cC D E
I = = = =
Y EO0 GO GO0 EOD

Jummii
vrpasienus 1 2 2 2 2
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Yeumie H 300 600 400 400 600
Xom. M 0.07 035 045 04 0.6
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[Ipu
CUHTE3€ CUCTEMBI YIIPABJICHHUS:

3. Hpe)lyCMOTpeTL BO3MOXHOCTb BMCIIATCIBCTBO OIICpaTOpa B pa60Ty

CHCTEMBI B JIt000I1 MOMEHT BPEMEHHU.




Crpykry
PHBIA
JJIEMEHT
KOMIICTC
HIIMU

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

OrneHOYHBIC CPEICTBA

4. [IpenycmoTperh OJOKHPOBKY CHCTEMBI YIpPaBIEHUS B Cilydae
BO3JICHCTBUS HA TATYUKH C BEIXOJAHBIMU CUTHanamu Z1 u z2.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast aTTecTanusi IO JUCHUIUIMHE BKJIIOYACT TEOPETUYECKHUE BOMIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS O0O0YYAIOUIMMHUCS 3HAHUH, M MPAKTUYECKHUE 3aaHuUs,
BBISBIISIIOLINE CTENIEHb C(HOPMUPOBAHHOCTH YMEHUU U BIAaJCHHUNA, IPOBOIUTCA B (popMe 3auera u
C/1a4¥l KOHTPOJIbHOW PabOTHI.

3ayer Mo JaHHOM AMCUUILIMHE TMPOBOJUTCSA B YCTHOU (popme, BKITIOYaeT | TeopeTndeckuit
BOIIPOC U OJHO IIPAKTHYECKOE 3a1aHNUE.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

«3a4TeHO» - BBICTABJISETCS MIPH YCIOBUH, €CJIA CTYACHT IMOKA3bIBAET XOPOIIINE 3HAHUS
y4eOHOT0 MaTepuala o TeMaM Kypca, 3HaeT 3JIE€MEHTHI, OMUCaHNE paOdOTHl CHCTEM
TUAPO-TTHEBMOABTOMATHUKH, YMEET COCTABIISITH TPUHIIUITHATBHBIC THAPABIUNYECKHUE U
ANeKTpUYECKUE cXeMbl. [Ipy 3TOM CTYyAECHT JIOTHYHO | MOCJIE0BATENbHO U3JIaraeT MaTepual,
pacKpbIBaeT CMBICI BOIIPOCA, IA€T yIOBIETBOPUTEIbHBIE OTBETHI Ha IOTIOJHUTEIbHBIE BOIIPOCHI.

«He 3auTeHO» - BBICTABIIICTCS IIpu yCJIOBHH, €CJIU CTYACHT BJIAJACCT OTPHIBOYHBIMUA
SHAHUAMU 110 TCMaM KypcCa, HOacT HCIIOJIHBIC OTBCTHI Ha BOIIPOCHI U3 OCHOBHOM JINTCPATYPHI,
peKOMeHZ[OBaHHOﬁ K KYpCy.



