MUWHUCTEPCTBO OBPABOBAHUS 1 HAYKU
JIOHELIKO HAPOJTHOM PECITYBJIMKU
T'OCYJIAPCTBEHHOE OBPABOBATEJIbHOE YUPEXJIEHUE
BBICIIEI'O ITPO®ECCUOHAJIBHOI'O OBPABOBAHNS
«TOHELIKUI HALIMOHAJIBHBIN TEXHUYECKWI YHUBEPCUTET»

YTBEPXIAIO:
I1epBsIii mpopekTop

o~

Kapako3zos A. A.

i \ (n({!rmu:)

g

”3/ » 0A 20 ./ 3rona

PABOYAS ITPOI'PAMMA JUCIHUIIJIMHBI
b1.B.06 HecraumonapHasle ruipoguHaMu4eckue 3 (eKThl

(ko1 1 HAaUMEHOBaHNE TUCIHUILTHHBI COIIACHO YUeOHOMY IIaHy)

HaHpaBHeHI/Ie MOJATOTOBKHU: 15.04.02 TexHomoruyeckue MalivHbl U 000pyI0BaHUE

(KOZ[ 1 HAaMMEHOBaHUE HAIIPABJICHUS NTOAT OTOBKU / CHeHI/IaJ'II)HOCTI/I)

HamnpasiaerHocts (IpoQuIIs): I'mapaBnuueckrie MaliMHbL, THAPONPUBO/IBI U
TUAPONHEBMOABTOMATHKA

(HaMeHOBaHHe IPOQUIIsL / MaruCTePCKOil MPOrpaMMBI /CIIeNUaIn3alim)

ITporpamma: MarucTparypa

(bakanaBpuat, MarucTpaTypa, CeliaInTer)

dopma o0ydeHuUs: OYHasi, 3204Hast
(0uHas, 3a04Has, OMHO-3a04Ha)
®opma o0ydeHuUs: Ounas 3aoyHas
Cemectp(bl) 2 3
O6mast Tpy1I0EMKOCTH B 3.€./4acax 6/216 6/216
KonrakTtHast pabota (4ac.), B TOM 4uclie: 89 16
JIeKIuu (4ac.) 34 4
nabopatopHble paboThI (4ac.) 51 6
npakThudecKkue (CeMUHApCKue) 3aHsTus (4ac.) - -
CamocrosiTenbHast paborta (4ac.), B TOM 4ucCJie: 91 182
KypcoBOM mpoekT (pabota) (cemectp/yac.) - -
Kontposns (3x3ameH, yac./3a4éT) JK3aMeH, 36 | ok3amen, 18

Jonenk, 2023 r.



PabGouass mporpamma aucuuiuinHel «HecTtanuoHnapHbele ruapoauHaMuyeckue 3¢-
(eKTh» cocTaBlieHa B COOTBETCTBUM C y4E€OHBIMU IJIaHAMU MO HAMPABJICHUIO MOATO-
ToBKH 15.04.02 TexHoJiormueckue MailvHbl U 000pyAOBaHUE (HAMPaBICHHOCTH (MPO-
¢unp) — ['uapaBirueckre MallMHbBI, TUIAPONPUBOABI U TUIPOIMTHEBMOABTOMATHKA) IS

2023 rona npuéma o 0OYHOM U 3a04HOM PopMaM 00yUYEeHUSI.

CocraBuUTelb:

JoueHT xadenprl 3HEProMexaHNIeCKHUX CHCTEM,

K.T.H., JOLIEHT
(nmoamuce)

I'emmepiunr Oner Ans6epToBUY

Paboyast mporpaMMa paccMoTpeHa W NPHHSATA Ha 3aceNaHuu Kadeapsl SHEPro-

MEXaHUYECKUX CUCTEM.
IIporokon ot « 44 » 0S5

3aBenyromuii kadeapoit

23 roga Ne R

-

Q—J‘\ﬁ‘
Konouenk0 A.Il

L)

(®.M.0.)

Pabouas nmporpamMma onoGpena yueOHo-MeToauueckoii komuccueii 'OYBIIO
«JOHHTY» nmo nampasieruro moarotoBkud 15.04.02 «TexHonoruyeckne MaIlMHBI U

obopynoBaHue.
ITporokonoT « §d>» 4 O

T

IIpencenarens

C(noahnts)

Paboyas nporpamma mpoasiena mis 20

OHEPrOMEXaHNYECKHUX CUCTEM.
IIpoTokon oT « »

2023 roma Ne Y

‘ OHOHEHKO ATl

(®.J.0.)

/

roza npuéMa Ha 3acefaHuu Kadeapbl

20 roma Ne

3aBenyromnuii kadempoi

(nmoxmuce)

Pabogas nporpamma mpoasiena st 20

9HEProMeXaHU4YECKUX CHCTEM.
[IpoTokon oT « »

(®.1.0.)

rofa npuéMa Ha 3aceflaHuM KadeIpbl

20 roma Ne

3aBemyromuii kadeapoi

(moamuce)

Paboyas nporpamma mpoaJjiena mius 20

9HEProOMEXaHHUYECKUX CUCTEM.
IIpoTokom oT « »

(®.1.0.)

roza npuéMa Ha 3acefaHum Kadempbl

20 roma Ne

3aBenyromui kapeapoi

(nmoamuce)

Pabouas nporpamMma mpoaJjiena s 20

HHEPrOMEXaHHYECKHUX CHCTEM.
[IpoTokom OT « »

(1.0

roja npuéma Ha 3acelaHuH Kaeapsl

20 roma Ne

3aBenyromuit kadhenpoit

(moamuce)

(©.1.0.)



1 OBBEKT, HEJIb 1 3ATAYY OCBOEHUA JUCHUITJIMHBI

JlucuuiiivHa paccMaTpyUBaeT BOMPOCHI, CBA3aHHBIE C HECTAIlMOHAPHBIMU (TIEpe-
XOJTHBIMH) TUJIPOAUHAMUYECKUMU 3P(DEeKTamMu B TUJPABIMYECKUX CHUCTEMaX, B TOM
YHUCJIE, PACUETOM U YIIPABICHUEM.

[enpto npenogaBaHusi AUCHUIUIUHEI sIBIsieTCsT popMHUpoBaHUE y OYIyIIMX Maru-
CTPOB 0a30BbIX 3HAHUU O MEPEXOHBIX MPOLIECCaX B TUAPABINYECKUX CUCTEMAX, O MPHU-
YUHAX UX BBI3BIBAIONINX, O COBPEMEHHBIX CIIOCO0aX ympaBieHus 3TUMH 3P HEeKTaMu.

B pesynbrare 0CBOCHUS JUCHUIUIAHBI CTYAEHT JOJIKEH
3HaTh (PU3NUYECKUE OCHOBBI TEOPUHM HECTAIMOHAPHBIX MPOIECCOB, CIOCOOBI YIIPaBICHUS
TUAPOJMHAMUYECKUMH TIPOIIeCCaMU C 1EIbI0 HEJOMYIEHHUs] OMACHBIX CUTYyalluld, OcC-
HOBHBIE AJIEMEHTHI U1 KOHCTPYKTHUBHBIE OCOOEHHOCTU CPEACTB 3alUThl OT TUJIPABINYE-
CKHX y/IapOB;

YMETh MPUMEHSTh MPUEMbI TpaUUECKUX U KOMIbIOTEPHBIX UCCIECIOBAHUN Il  aHa-
JU3a OMacCHOCTHU TUAPOJUHAMUYECKUX dP(PEKTOB, MPUMEHATh MPUEMBbI TPaPUUECKUX
uCCleIOBaHuM Ajisi  aHanu3a 3(hPEKTUBHOCTHU 3allUTHI OT TUIPABINYECKOro yaapa, ca-
MOCTOSITEJILHO BBIMIOJHATH PAllMOHAJIBHBIA BBIOOP CpEACTBA 3alUTHI OT THJIpABIIMYE-
CKOr0 yJapa.

BJIQJIETh MPABWJIAMHU JKCIUTyaTalluy CPEACTB 3alUTHI OT THAPABIMYECKUX YAapoOB; Me-
TOAUKOW aHaM3a OMACHOCTU THAPOJUHAMUYECKUX 3(P(PEKTOB, METOAMKON Tpaduue-
CKHMX HCCIeIOBaHUM i aHanu3a 3(PQPEeKTUBHOCTH 3alIUThHl OT TUAPABINYECKOrO ya-
pa, METOAUKON BHIOOpA pallMOHAIBHBIX CPEJICTB 3aIIUThI OT THAPABINYECKOTO yaapa.

[lepeuuncieHnble pe3yabTaThl OOYyUYECHUS SBISIOTCS OCHOBOM it (hOpMUPOBaHUS
CHEAYIOINX KOMIIETEHIIHM:

YK-1. CnocobeH ocymecTBIATh KPUTHUECKUI aHAIU3 MPOOJIEMHBIX CUTyalluid Ha OcC-
HOBE CUCTEMHOTO MOAX0/1a, BIpa0aThIBaTh CTPATETUIO IEUCTBUN;

VYK-2. CnnocoOeH ynpaBiaTh NPOEKTOM Ha BCEX ATAax €ro >KM3HEHHOIO IUKJIA;

[IK-7. CnocoOeH mNpoBOAUTh TEXHUYECKUE pacdyeTbl MO MPOEKTaM, TEXHHUKO-
AKOHOMUYECKOTO U ()YHKIIMOHATBHO-CTOMMOCTHOTO aHalIn3a 3P(HEeKTUBHOCTH MPOEKTHU-
PYEMBIX THJPABIMYECKUX MALIWH WU alllapaToB, THUAPO- U MHEBMOIIPUBOJIHBIX CHUCTEM,
CUCTEM TUJIPO- U THEBMOABTOMATUKH, KOMIIPECCOPOB, BAKYYMHBIX YCTAHOBOK, MCIIOJI-
HUTEJbHBIX YCTPOICTB CUCTEM YMNPABJICHUS MAIllMH, YCTAHOBOK, JABUTAaTENEH U anmapa-
TOB, BCIIOMOTaTEIbLHOTO OOOPY/IOBAHUS TUJIPABINYECKOM, MHEBMATUYECKOM, KOMIIpec-
COPHOU ¥ BAKYYMHOW TEXHUKH;

[1IK-8. CnocoOGHOCThIO pa3padaThiBaTh METOJIUYECKUE W HOPMATHUBHBIE JTOKYMEHTBHI,
MPEAJIOKEHUS U TIPOBOJAUTH MEPONPUSITUS IO PEATU3ALMHU pa3pabOTaHHBIX MTPOEKTOB U
MpOrpaMm;

[1K-9. '0TOBHOCTBIO IPUMEHSTH HOBBIE COBPEMEHHBIE METOABI pa3padOTKU TEXHOIOTH-
YECKHUX MPOLIECCOB MU3TOTOBJIEHUS, OOCITYKUBAHUS U PEMOHTAa U3JEIUi U OOBEKTOB B
chepe mpodeccuoHaTbHON NeSITETbHOCTH.
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2 MECTO JUCHHUILINHBI B OCHOBHOM OBPA3ZOBATEJBbHOM
IMPOT'PAMME

JIMCIMIUIMHA OTHOCUTCS K 4YacTH, (POPMHUPYEMOW ydaCTHHKaMHU 00pa30BaTellb-
HbIX OTHOHIeHU# broka 1 nucuuninuy (Moaynei) yaueOHOro iaHa.

basupyercs Ha 3HaAHUSAX, YMEHUAX U HaBBIKAX, KOTOPbIE CTYAEHT MpUOOpEN npu
OCBOCHHMH MPEAIIECTBYIOIINUX AUCUUIUIMH: [IpoMbIlIEHHBIE THEBMAaTHYECKHE, XOJIO-
IWIbHBIE U CYIIWIbHBIE YCTaHOBKH, CrenuaabHble CPEACTBA U CXEMbI TPAHCIOPTUPO-
BaHMS JKUIKOCTEH M ruapocMeceid, MareMaTnueckoe MOJIEIMPOBAHUE TEXHUYECKUX
CHUCTEM.

3HaHUs, YMEHUS U HABBIKM, IPUOOPETEHHBIE MPU OCBOEHUU JAHHOW AUCIUILIN-
Hbl, pEaJU3YyIOTCAd CTYJEHTOM IIPH NPOXOXKIECHUM Y4YEOHOM NpPaKTUKU: HAaY4YHO-
UCCIeI0BaTeNbCKas paboTa, MPOX0XKICHUH IOCYJapCTBEHHON UTOIOBOM aTTECTAllUU.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHbI

3.1 Pacnpeueﬂelme yqeﬁnblx 4acoB 110 TeMaM JUCHUIIVIMHBI 1 BHJaM 3aHA-

THHU

HaunmeHnoBanue TeMbl KonuuecTBo yacoB
(conepxaTeabHbIX MOTYJIEH) (ounasi/3aouHas dhopma)
B Tom uucne
Beero | Jlekuuu | JlaGop | Ilpakr. CP
(Cemum.).

Tema 1. Berymenue. OOmue cBene-
HUS 0 TUApoarHaMudeckux ddekrax | 21/23 4/1 6/0 0 11/22
B 'MJIPABJIHUYCCKUX CHCTEMaX

Tema 2. HecraunoHapHble THUAPOIU-
Hamudeckue dpdextsl npu apmwkenun | 21/25 4/1 6/2 0 11/22
KHJIKOCTH B TpyOax

Tema 3. OcHOBBI TpaguUUECKOTO METO-
J1a WMCCIENOBaHHUs THIApPaBIWYECKUX | 24/25 6/1 7/2 0 11/22
yJIapoB

Tema 4. JuddepeHunansubie ypas-
HCHMsSI THAPABIMYECKOTO yaapa B Xa-

paKTepucTUYECKOl (opMe U HX HWH- 23/25 4/1 70 0 12724
TErPUPOBAHUC

Tema 5. BausHue MOMEHTa MHEPLUU
pOTOpa HACOCHOTO arperara Ha Xapak-

Tep MPOTEKAHUS MEPEXOJAHOrO TPO- 22/22 4/0 6/0 0 12/22
necca

Tema 6. CiocoObI 3amUTH TPYOOIIPO-
BOJIOB OT TOBBIIICHUS JABJICHUS TPU
TUpaBIMYecKOM  yaape. Meronel | 23/25 4/0 7/1 0 12/24
BO3CUCTBUS HA OOBEKT, KOTOPHIN BbI-
3BIBAET N3MEHEHNE CKOPOCTH MOTOKA
Tema 7. CiocoObl 3amuTH TPYOOIIPO-
BOJIOB OT IOBBIIICHUS HaBieHus npu | 22/25 4/0 6/1 0 12/24

TUAPABIAYECKOM  ynape. Merosl




BO3JICUCTBUSA HA IOTOK.
Tema 8. Jlpyrue merTonabl uccienoBa-
HUS TIEPEXOHBIX TpoleccoB. 3akmo- | 20/22 4/0 6/0 0 10/22
YCHHE
KonrakTHas paboTa (JONOJHUTENIbHAS) 4/6 0 0 0 0
KypcoBas pabota (mpoekr) 0 0 0 0 0
WToro no BUaaM 3aHITHI 180/198 34/4 51/6 0 91/182
KounTtposb 36/18

UTOI'O: 216/216

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUA TEM NUCIHUIIJTUHBI

Komnerenmnuun TeMbl TUCIUIIIMHBI, HaIleJICHHBIC Ha ()OPMUPOBAHHUE
KOMIIETEHIIUH
VK-1 Tema 1, 2
VK-2 Tema 7, 8
I11IK-7 Tema 3,4,5,6,7,8
I1IK-8 Tema 6, 7, 8
I1IK-9 Tema 6, 7, 8
3.2 Jlekuuu

Tema 1. Berynnenue. OO1iue cBefieHUs 0 THAPOJUHaAMUYeCKuX 3dPekrax B ru-
PaBIUYECKUX CHUCTEMAX.
Conepxkanue TeMsbl 1: [Ipeamet u 3amaun kypca. ['mapoannamudeckue 3P exTsl,
WX MPOsIBICHUE U cieAcTBUs. MicTopus ucciaenoBanuil rufpaBindeckoro yjaapa. Poin
yueHbix JJoHHTY B uccienoBanusix HecTalluOHAPHBIX (P (HEKTOB U cO3TaHUK TPUOOPOB
yIpaBJeHUs HECTAIlMOHAPHBIMU MPOIIECCAMH.
JIureparypa k Teme 1: [1, 2, 3].

Tema 2 Hectanmmonapusie rugpoanHaMudeckue 3Q(exTs Ipu IBIKESHUH SKUIKO-
CTH B TpyOax.

Conepxannie Tembl 2: [lepexomHbie mpoLECChl NMPU JBUKEHUH HECKUMAECMOU
KUJKOCTU B KecTKou TpyOe. JuddepeHnnanbHoe ypaBHEHUE JIBHXKEHUS (ypaBHEHHE
bepnynnu) st HecTallMOHAPHBIX TEUEHUHN BA3KOW OAHO(DA3HOM HECIKUMAEMOU KUIKO-
ctu. llepexonHsie MpoLECChl NPU ABUKEHUN HECKUMAEMOU KUJIKOCTU B YIIPYIOM TPY-
0c. Bo3HukHOBEHUE U pa3BUTHE THAPABINYECKOro yaapa. OCHOBHbIE YpaBHEHUS TH]-
PaBIMYECKOTO yAapa - ypaBHeHHe ABWKeHus (ypaBHeHue HaBne-CTokca), ypaBHEHHE
HEPA3PBIBHOCTH U YpaBHEHHE COCTOSHUA. OTHOMEPHBIE MOJIENIA TECYEHHUI. Y TOUHEHHOE
YpPaBHEHUE HEPA3PBIBHOCTH.

JIureparypa k Teme 2: [1, 2, 3]

Tema 3. OcHOBBI IpaUUECKOro METO/Ia UCCIENOBAHUS THAPABINUYECKUX YAAPOB.
Conepsxxanne Tembl 3: [lpeanocsuika rpaduueckoro MeTo/ia UCCIeAOBaHUS TH/I-

paBiaudeckoro yaapa. [loctpoeHue BOTHOBBIX XapaKTepUCTUK. [ paHUYHBIE YCIOBUSI.




OCHOBBI KBa3UCTAIIMOHAPHOCTH THIPABIMYECKOTO CONMPOTUBICHHSA. YUeT THJ-
paBnuueckoro tpeHus. [loctpoenne rpaduka xonebaHuil JaBKH B KOOJWHATAX BpPEeMsi-
Harop.

JIuteparypa k Teme 3: [1, 2, 3]

Tema 4. Jluddepennnanbabie ypaBHEHUS THAPABINYECKOrO yaapa B XapaKTepH-
CTUYECKOU (pOpMe U UX UHTETPUPOBAHUE.
Conepxanrie TeMbl 4: OCHOBHBIE MOHATUS TEOPUH XAPAKTEPUCTUK. YPABHEHUE

XapakTepucTuk. VHTerpupoBaHue MeToAoM XapakTepucTUK. CeTka XapaKTEpPHUCTHK.
MonenupoBaHue TUAPABINYECKOTO yIapa ¢ UCIOJIb30BaHUEM METO/IA XapaKTEPUCTHK.
JIuteparypa k Teme 4: [1, 2, 3]

Tema 5. BiusiHue MOMEHTa MHEPLIUU POTOPA HACOCHOTO arperara Ha XapaxkTep
MPOTEKAHUS TIEPEXOJHOTO MPOIIECCa.

Conepxanue tembl 5: CoBMecTHOE TpadHUECKOE€ M AHAIMTHYECKOE PEIICHHE
PAcXOJIHOTO YpPaBHEHHSI HACOCa, YpaBHEHUs THUJIPaBIWYECKOro yaapa u auddepeHiu-
aJBbHOTO YPAaBHEHHUS IBMKEHUSI POTOpa HacOCHOTO arperarta. OLieHKa CTENEHHU BIUSHHUS
MOMEHTA UHEPIINHU HA aMIUTUTYy KOJeOaHUM JaBIeHUS.

JIuteparypa k Teme 5: [1, 2, 3]

Tema 6. CnocoObl 3aUThl TPYOONPOBOAOB OT MOBBIIICHUS NABJICHUS MPHU THA-
pPaBIMYECKOM yaape. MeToibl BO3AEHCTBUS Ha O0BEKT, KOTOPHIE BHI3BIBAIOT U3MEHEHHE
CKOPOCTH MOTOKA.

Conepxkanue TeMbl 6: Ypasisiemas 3aiBuxka. OnpeneneHne paioHaIbHON Mpo-

rpaMMBbl IEpeMENIeHUs 3aTBOpa IIPU NPOU3BOILHOM ero npoduie. [Ipumenenue go-

MOJIHUTEJILHOTO MaxoBuka. OrpejieieHue OCHOBHBIX MapaMeTPOB MaXOBHUKA.
JIureparypa k Teme 6: [1, 2, 3, 4]

Tema 7. CriocoObl 3amIUThl TPYOOIIPOBOJOB OT MOBBLIIICHUS JABICHUS TIPU THA-
paBIMYECKOM yaape. MeToabpl BO3AEHCTBUS Ha TTOTOK.
Coznepxxanue TeMbl 7: YpaBHUTEIbHBIE pe3epByaphl. I3MeHEeHHE ypyrux

CBOMCTB CpeJibl, KOTOpasi TpaHcHnopTupyeTcs. M3MeHneHnue ynpyrux cBoicTB Tpyosl. O0-
paTHBIE KJIAMaHbl 10 JJIMHE TpyOomnpoBoaa. OOpaTHbIE KIIalmaHbl ¢ 3aMeJIJICHHBIM 3a-
kpbiTueM. ["acurenu. Bo3ayiiHbele Koanmaku U BIIyCKH BOAbL. ['uapaBiaudeckue u CTpyi-
HBIE JUOJBI.

JIureparypa k Teme 7: [1, 2, 3, 7]

Tema 8. [Ipyrue MeTOIbl UCCIIEIOBAHUA EPEXOIHBIX MPOLIECCOB. 3AKIIOUYCHUE.
Coznepxanue Temsl 8: J[pyrue MeToAbl HCCIAEAOBAHUS MTEPEXOIHBIX MTPOLECCOB.
I'mppaBnuueckue v CTpyMHbBIE TUOABI. 3AKIFOUYEHHUE.




3.3. [IpakTnyeckue (CeMUHAPCKUE) 3aAHATHS
B y4ueOHOM 1u1aHe He 3aIIaHUPOBAHO.

3.4 JlabopaTopHbie padoThI

Ne Tema paboThl OO0wem, yac. | Jlute-
/11 OYH/3a0YH | parypa
Pacuer mepexomHoro mpomecca ¢ HMCHOJb30BAaHUEM
1 3/1 [7] 8]
moaenu JlonHTY.
I'paduuecknii aHaiM3 MEepexoqHOro Impolecca 0e3
2 ydeTa T'MApPaBIMYECKOr0 COIPOTUBIEHUS TPyOOIpo- 3/1 [7]118]
BOJIOB
['paduueckuii ananu3 nepexoaHOro mpolecca ¢ yde-
3 TOM THJIPaBIMYECKOTO CONPOTUBIIEHUS TPyOOIpOBO- 3/1 [7] 8]
JI0B
MeTtonpl 3ammTel TPyOONPOBOAOB OT TUApPABINYE-
4 CKMX yZapoB. BozzelicTBue Ha reHepaTtop I'MApaBIIH- 3/1 [7] 8]
YECKOU DHEPTHUH
5 MeTtonpl 3ammTel TPyOONPOBOAOB OT TUApPABINYE- 31 7] [8]
CKMX ynapoB. Bo3geiicTBHe Ha IOTOK o
Pacuer mnepexonmHoro mpounecca B THAPABIAYECKOU
6 CUCTEME C MCIOJb30BAaHUEM TMIAPABIMYECKOTO JUOJA 3/0 7] [8]
KaK CpeJICTBa 3allMTHI OT THAPABINYECKUX YIapOB Ha T
KOMIIBIOTEPHON MOJIETIN.
7 Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/1 (7] [8]
YHU(DHUIUPOBAHHBIX TaCUTENIEH IPSIMOTO NEHCTBUSI. o
] Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/0 (7] [8]
YHU(DHUIMPOBAHHBIX TACUTENIEH HEMPSMOTO EHCTBHS o
9 KOHCprI\(’HI/II/I racutene. M3ydeHne KOHCTPYKUMU 3/0 (7] [8]
racurenen tuna KI'H.
10 KOHCprI\(’HI/II/I racutened. l3yueHne KOHCTPYKUMH 3/0 (7] [8]
racurenen tuna KI'.
11 Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/0 7] [8]
racutenen tuna ['TIIBX. T
12 Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/0 (7] [8]
TUAPABINYECKUX TUOJ0B
13 KOHchpyKuHH racutened. M3yueHne KOHCTPYKUMU 3/0 (7] [8]
CTPYHHBIX THOJOB
14 Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/0 (7] [8]
BUXPEBBIX THOJ0B
15 Koncrpykuuu racurenei. M3ydeHue KOHCTpyKUMi 3/0 (7] [8]
THOPUIHBIX TMOJIOB
16 Pacuer MOMeHTa MHEpPLMM MaxOBHUKA JUISA 3AIMUTHI OT 3/0 7] [8]
TUAPABINYECKUX YIAPOB
17 Pacuers! u aHanM3 BIMSHUA TOPU30HTAIBHOIO y4acT- 3/0 7] [8]
Ka Ha BEJIMYMHY T'MIPaBINYECKOTO yaapa T
NUTOI'O: 51/6




3.5 CamocrosiTejibHas padoTa CTyAeHTa

Ne Bunel camocTosTenbHOM paboThI CTYI€HTa O0bewm,

n/n qac.
OYH/3a04YH

1 M3y4deHne JIEKHMOHHOTO MaTepHalIa 45/84

2 [ToaroToBka K NMPAKTUYECKUM 3aHITHSIM 0

3 [loaroroBka k 1abopaTopHBIM paboTam 46/88

4 BrinosiHeHME KypCcOBOT0 NPOEKTa 0

5 Brinonnenue KypcoBoit paboThI 0

6 BrInonHeHne HHAMBUAYAIBHOTO 3aaHUs 0/10

UTOI'O: 91/182

3.6 Kypcosoii npoexr (padora), HHAUBUAYAJIbHOE 3a/laHHE

KypcoBoit mpoekT (pabota) no JUCHUIIIMHE YYEOHBIM TUIAHOM HE IPEAYCMOTPEH.
NunuBuayanbHble 3aJaHUs IO AUCHUIIIMHE YYEOHBIM TUIAaHOM ISl OYHOU (POPMBI
o0y4eHUs HE MPEIYCMOTPEHBI, a MPEAYCMOTPEHBI TOIBKO JJIsI 3204HOM (opMbl 00yUe-
Hug. VHauBuayalibHBIE 3aJaHUs MO JUCLUUIUIMHE BBIMOJHAETCS Ha TeMy: «BbiOop
CPEJACTB 3alIUTHl OT THAPABIMYECKOrO yJapa HMIaXTHOW BOJOOTIMBHOWU CETH», 00bEM
paboThl cocTaBiseT 8-12 cTpanuil.

4 POHA OHEHOYHBLIX CPEACTB

4.1 Kpurepuu U miKajbl 1Jisi HHTETPUPOBAHHON OLCHKHU YPOBHS chopMupoO-
BAHHOCTH KOMIIETEHU NI

Cocmaenarowas komnemenyuyu — NOAHOMA 3HAHUU
HYJIEBOM YPOBEHb: HEBEPHBIE, HE apTYMEHTUPOBAHHBIEC, C MHOXKECTBOM I'PYOBIX OIIU-

OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUI HI)KE MUHUMAJIbHBIX TPEOOBAHUIA;

MUHUMAJILHBIN YPOBCHL: J1aHbI HC IMOJHBIC, HCTOYHLIC U HCAPTYMCHTUPOBAHHBIC OTBC-

ThI Ha BOMpPOCHL. JlOMyIIeHO MHOTO TPYyOBbIX OMIUOOK. YPOBEHb 3HAHUN HUKE MUHHU-
MaJibHbIX TPEOOBAHMUIA;

HOpOFOBbeI YPOBCHBL: JaHbl HCAOCTATOYHO ITOJHBIC, TOYHBLIC WM APIryYMCHTHPOBAHHBLIC

OTBETHI HAa BOMPOCHL. [110X0 3HAET TEpMUHBI, ONIPEACICHUS U MTOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIIUIIBL. J[OMyIIIeHO MHOTO HETPYOBIX OIIHOOK;

CpeI[HI/IfI YPOBCHL: JaHbl JOCTATOYHO IIOJIHBIC, TOUYHBLIC N apPI'YMCHTHPOBAHHBIC OTBCTEL

Ha BONPOCHL. B 11e710M 3HAE€T TEPMUHBI, ONPEACIEHUS U MTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIEHUS, TPUHIUIBL. JIoMyIIIEeHO HECKOJIBKO HETPYOBIX OMIKMOOK;

HpOI[BHHYTBIfI YPOBCHL: JaHbl IIOJHBIC, TOYHBLIC K apTYMCHTHPOBAHHBLIC OTBCTHEI HA BO-

IIPOCHI. 3HaeT TCPMHHEI, OIIPCACICHNA 1 IOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, COOT-

HOIICHUS, NPUHIUIIBL. J[OMYIIIEHO HECKOJIBKO HErPYyOBIX OLINOOK;
BBICOKMI YPOBEHbB: JIaHbI MOJHBIE, TOUYHBIE U API'yMEHTUPOBAHHBIE OTBETHI HA BOIPO-

Cbl. 3HAET TEPMHUHBI, OMPEICICHHUS U TMOHITUA; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOLIEHHUS], MPUHIUIBL. J[OMYyIIEHO HECKOJIBKO HETOUHOCTEN.




Cocmaenarowas kKomnemenyuu — yMeHus

HYJIEBOM YpOBEHB: MOJTHOE OTCYTCTBUE MOHUMAHUS CYTH METOJIMKHU PEIICHUS 3a/a4u,
JOMYIIEHO MHOKECTBO IpyOeHINX OMMOOK / 3a/1aHKsI HE BBIMIOJIHEHBI BOOOIIIE;

MUHHMAaJbHBIN YPOBEHb: C1ab0€ MOHUMAHUE CYTH METOJIMKHM PEIleHUs 3aJa4u, JOIMy-
1ieHbl TpyObie omuOku. Pemenus He obocHoBaHbl. He ymeeT ncnoiab30BaTh HOpMa-
TUBHO-TEXHUYECKYIO uTepaTypy. He opueHTHpyeTCs B crielinaaibHON HAyYHOU JIUTE-
parype;

MOPOTOBBIM YPOBEHb: JOCTATOYHOE MOHUMAHWE CYTH METOAUKH PEIlCHUs 3a/Jayu, J0-
MyIeHbl omuOKU. Perienust He Bcerjja 000CHOBaHBI. Y MEET UCIOJb30BaTh HOPMATHUB-
HO-TEXHMYECKYIO JauTepatypy. Cinabo opueHTHpPYETCsl B CHEIUAIBHON HAy4yHOU JuTe-
patype;

CpPeHUI ypOBEHb: B ILIEJIOM MOHUMAET CYTh METOJIMKH PEIICHUS 3a/1auH, JOMYIIEHBI
ommOku. Pemienus He Bcerga OOOCHOBaHBL. YMEET HCHOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CTICIUATIBHYIO HAYUHYIO JTUTEPaTypy;

MPOJIBUHYTHIM YPOBEHB: B 1I€JIOM MOHUMAET CYTh METOAUKHU PEIICHUS 3a]a4u, JTOMmyIIe-
HbI HeTOYHOCTU. CrIOCOOEH 000CHOBATh PEIlICHUSI. Y MEET UCIOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CTICIIUATIBHYIO HAYUHYIO JIUTEPaTypy;

BBICOKHI YPOBEHb: MOHUMAET CYyTh METOAMKH pelieHus 3aaaun. CriocooeH 000CHOBATh
pellieHrs. YMeeT UCHOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHEIUAIBHYIO HAYYHYIO
JUTEPaTypy, NEPEOBOM OTIBIT.

Cocmasnsowas komnemeHyuu — 81a0eHue Haeblkamu

HYJIEBOW YpPOBEHb: HE IEMOHCTPUPYET BJIaJICHUE HABBIKAMH BBITMIOJHEHUS TTPOGECCHO-
HaJILHBIX 3371a4. He MoKeT BBIIOJIHUTD 3aJJaHN;

MHUHHUMAJIbHBIA YPOBEHb: HE JIEMOHCTPUPYET BJIAJICHUE HABBIKAMM BBITIOJIHECHUS TMPO-
(dheccuoHanbHBIX 33/a4. VICTIBITBIBAET CYIIECTBEHHBIC TPYAHOCTH MPH BBITOJTHEHUH
OT/ACJILHBIX 3aJIaHUM;

MIOPOTOBBIM YPOBEHB: BJaJieeT HAaBBIKAMU BBHITIOJTHEHUS MPO(ECCHOHATIBHBIX 3a7lau Ha
IMOPOrOBOM YpOBHE. 3aJJaHUsl BBITIOJHIET MEIJICHHO U HEKAYECTBEHHO;

CpeIHUM ypOBEHb: BJIaIc€T HAaBBIKAMH BBITIOJIHEHUS MTPO(ECCHOHANIBHBIX 3a/1a4. 3a/1a-
HUSI BBITIOJHSAET HA CPEJTHEM YPOBHE IO OBICTPOTE U Ka4ECTBY;

MPOJABUHYTHIM YPOBEHB: BJIQJICET YBEPEHHBIMU HABBIKAMHU BBIMIOJHEHUSI TPOdecCcHo-
HAJIBHBIX 3a7a4. BBICTPO M Ka4ECTBEHHO BBINIOJHSIET 3aJaHusl, HHOTAA JONYCKas He-
3HAYUTEIbHBIE TOTPENTHOCTH;

BBICOKHU YPOBEHB: BJaJieeT YBEPEHHBIMH HABBIKAMHU BBIMOJHEHHUS MPOdecCHOoHab-
HBIX 3a7a4. BBICTpO M Ka4eCTBEHHO BBLIMIOJHSCT 3aJaHUsl, MPU HEOOXOIUMOCTH Jie-
MOHCTPHUPYS TBOPUECKUH MOIXO/I.

Obobwennas oyenka cqpopmuposanHoCmu KOMnemeHyuil
HYJIEBOM YpOBEHb: Ha HYJIEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONINME; OJIHA
WJIN IB€ U3 TPEX, OCTANIbHBIE — HAa 00Jiee BHICOKOM YPOBHE;
MUHHMAaJbHBII YPOBEHb: HA MUHUMAJIbHOM YpOBHE C()OPMHUPOBAHBI: BCE COCTABIISAIO-
1IMe; oJHa WM JBE U3 TPEX, OCTANIbHbIE — HA 00Jiee BHICOKOM YPOBHE;
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MOPOTOBBIN YPOBEHB: HA TOPOTOBOM YPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIONINE; O
Ha WJIU JB€ U3 TPEX, OCTabHbIE — Ha 00JIee BEHICOKOM YPOBHE;

CpeHUI ypOBEHb: HAa CPEIHEM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIIME; OJIHA
WJIU IBE U3 TPEX, OCTANIbHBIE — HAa 00Jiee BEICOKOM YPOBHE;

MPOJBUHYTHIM YPOBEHb: HA MPOJABUHYTOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIO-
1IMe€; OJTHA WU JABE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

BBICOKHI YpOBEHB: Ha BBHICOKOM YpPOBHE C(HOPMHUPOBAHBI BCE COCTABISIOIINE KOMIIE-
TCHIIUH.

A

=N

4.2 BOl'[pOCLI K 3K3aMEHY M IIPUMEP IK3IaMCHAIIUOHHOTI'0 oumjiera

. BiausiHne MOMeHTa MHEPIIUM POTOpa HACOCHOTO arperara Ha XapakTep IpoTeKa-

HUS IIEPEXOAHOT0 IpolLecca.

Bo3HukHOBEHUE U pa3BUTHE TUAPABINYECKOTO yapa.

["acuTenu ruapaBInuecKUX y1apoB paboTaromue co COpPOCOM KUIAKOCTH.
I'mpapaBnryeckre U CTPYyMHBIE JUOBI.

['uapaBnuyeckuid yiap Kak ruipoAuHaMUdecKuil 3Q(eKT, ero nposBICHUE U €ro
CIEICTBUSL.

['panununbie ycinoBust quddpepeHnanbHbIX YpaBHEHUN THIPABINYECKOr0 yiapa.
['paduyeckoe mocTpoeHne BOJTHOBBIX XapaKTEPUCTUK TPYyOOIpoBOAa.

. Mudbdepenumansuoe ypaBHeHue ABUkeHUsS (ypaBHeHUe bepHyinu) s Hecrta-

IIMOHAPHBIX TCUCHUH BA3KON OJHO(DA3HOM HECIKMMAEMOM KHUIKOCTH.

. Muddepenumanbupie ypaBHEHUS THAPABIMYECKOrO yAapa B XapaKTepUCTHUE-

CKoM ¢opme.

10.13meHeHne ynpyrux CBOMCTB TPYObl KaK CPEACTBO 3aIUTHI OT TUIPABIUYECKUX

yAapOB.

11.MaxoBUKH KaK CpEICTBO 3alIUTHI OT THAPABINYECKUX YAAPOB.

12.MopaenupoBaHHe THAPABINYECKOTO yJIapa C MCIOJIb30BAHUEM METOJA XapaKTe-

PHUCTHK.

13.00paTHble KanaHbl Kak CPEJCTBO 3aIUTHI OT THAPABINYECKUX YIapOB.

14.0O0paTHbIe KJIanaHbl ¢ 3aMEJIJIEHHBIM 3aKPBITHEM.

15.0cHOBHBIE YpaBHEHHUS THAPABINYECKOTO yAapa - ypaBHEHUE JBUKECHHUS, YPaBHE-

HHC HCPA3PBIBHOCTHU U YPABHCHHUEC COCTOSAHMA.

16.1lepexomHbie MpoIECChl MPU ABUAKECHUM HECKUMAEMOM KUIAKOCTA B KECTKOU

TpyoOe.

17 IIpeanoceuika rpauyeckoro METo/1a UCCIe0BaHus TUAPABINYECKOTO yaapa.
18.Ponb yuensix JIonHTY B ucciieqoBanusx ruApaBIM4YeCcKoro yaapa.

19.Crioco6sb1 3auThl TPYOOIIPOBO/IOB OT MOBBIIICHUS JaBICHHS.

20.YnpasisgeMas 3aJIBUKKa KaK CPEICTBO 3aIIUTHI OT THIPABINYECKUX YAAPOB.

21.®du3ndeckoe MOJICIIMPOBAHNE THAPABIMYECKOrO yaapa.
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[Tpumep 3K3aMEHAIIMOHHOTO OMIIeTa.

I'OYBIIO «/loHenknii HAMOHAJIBHbIN TEXHUYECKHUH YHHMBEPCUTET»

ypOBeHb BBICIICTO HpO(pCCCHOHEUIbHOFO 06pa'30BaHHHI MarucTparypa
(GaxanaBpHAT. CCIHATHTET, MATHCTPATypa)
HaHpaBHeHHe IO OTOBKHA (CH€HHEUILHOCTB)I 15.04.02 «TexHomoruteckHe MAIIHHE H 000pyA0BaHHE)
(x071. HA3BAHHE)

[Ipoduis (MarucTepeKast IporpaMma, CreUaIH3aLIs): «['HApaBIHIeckae MATHHEL, THAPONIPHBOZ H THAPOINHES-
MOABTOMAaTHKA»

(HA3BAHHE)

Cemectp: 2 (BeceHHUIA)
VYueOHas IMCHHIIIHHA: HeCTaHHOHapHBIe I'MIpPOAMHAMHUYICCKHE 3(1)(1)@KTBI

BUJIET Neo 5
1.  MogenupoBaHue ruAPaBIMYECKOTO YAAapa C NCIOIb30BaHUEM METOJIa XapAKTEPUCTHK.

2. CiocoOblI 3aUTHl TPYOOIIPOBOJIOB OT MOBBINIECHUS J1aBJICHUS

3. I'mgpaBnnueckue U CTpyMHBIE JUOJBI.

YTBep)KILGHO Ha 3acCJaHuM Ka(be;[pm 3H€pFOM€XﬁHH‘I€CKI/I€ CHUCTCMbI
(HanMeHOBaHUE Ka(eapsl MOTHOCTHIO)

IIporokon Ne9  0125.05.2022.

3aB. kadeapoii Kononenko A.IL
(moxmuce) (®.1.0.)

DK3aMeHaTop I'emmepiuar O.A.
(moxmuce) (®.1.0.)

4.3 Kpurepuu onieHUBaHUSA
JK3aMeH

OueHnBaHUE YPOBHSI OCBOEHHUS CTYJACHTOM y4eOHOro Marepualia JUCIHUIIIUHBI
«HecTtanuonapuele rugpoauHaMudeckue 3(H@PEeKTb» MPOU3BOAUTCS B XOJ€ TEKYIIETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTalluu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJb 3HAHUN CTYyJIEHTa OYHOU (OpMBI OOYUEHUS OCYIIECTBIISICT-
Csl IO pe3yJibTaTaM MPAKTUYECKUX 3aHSATHUM, Ta0OpATOPHBIX PAa0dOT, BHIMOIHEHUS WUH/IH-
BHUJIyaJbHOTO 3aJIaHUsl, CTYJEHTa 3a04HON (POpMBI 00yUEeHUS — MO pe3yabTaTaM BbITOJI-
HEHUSI KOHTPOJILHON paboThl. BhiMonHeHne 3ajaHuii HAa MPAKTUYECKUX 3aHITHUSAX, BBI-
MOJIHEHUE JTA00OpAaTOPHBIX PabOT C 3alIUTON OTYETA, BHINOTHEHUE WHIUBUYATBHOIO
3aaHus (KOHTPOJIBHOU pabOThl), MPETyCMOTPEHHBIX paboueld mporpaMMon JUCIUTLIN-
HBI, SIBJIIETCSI HEOOXOAMMBIM YCIIOBHEM JOMYCKa CTYACHTA K 9K3aMEHY.

JInarHOCTHKA 3HAHUW CTYAEHTA MPEIyCMAaTPUBAECT PacuyeT UTOTOBOM 3a CEMECTP
OIIEHKH YCIIEBAEMOCTH CTYJICHTa Mo yuyeOHoM aucturuimHe mo 100 GanapHOM IIKaie ¢
MOCJICAYIOIINM €€ IIEPEBOJIOM B OLICHKY 10 HAIMOHAIBHOW Kbl ¥ mKaiasl ECTS.

HtoroBas olleHKa yCTIEBAEMOCTH CTYJEHTa MO y4eOHOW AUCHUIUIMHE BKIIOYAET
OLICHKH YCIIEBAEMOCTH CTYJICHTA MO KaXXOMYy U3 CIEIYIOIINX BUIOB pabOT CTyJEHTA:
TeKyIllasi ayAuTOpHasi paboTa, TEKylllas CaMOCTOsATENIbHAsI padoTa U OTBETHI Ha 3aJaHUs
AK3aMEHAI[MOHHOTO OmeTa (Tabi. 1)
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Tabauna | — OueHrnBaHue 3HAHUU CTYJIEHTOB IPU MPOMEKYTOYHOM aTTeCTallun

MakcuManbsHas o1eHKa, 0aioB
Bua pabot ctynenta
OYHas 3a04Has

Tekymas ayautopHas pabora 60 10
Tekyias camocrosiTenbHas padbora 0 50
OTBeThI Ha 3a1aHUS IK3AMEHALMOHHOTO

ounera 40 40
IIpoMexyTOUHAs aTTECTALMSA 100 100

Tekymas aynuropHas paboTa BKIIOYAET PE3yIbTaTUBHOCTh Pa0OTHI HA MPAKTHU-
YECKHUX 3aHATUSIX (MakcuMyM — 40 O0aiioB); pe3yJbTaTUBHOCTh TEKYIIUX AyJIUTOPHBIX
onpocoB (MakcuMyM — 10 0anoB); aKTUBHOCTh HA JIEKIITMOHHBIX 3aHATUSIX (MAKCUMyM
— 5 6aioB); MOCEMAEMOCTh ayJAUTOPHBIX 3aHATHH (MakcuMyM — 5 6amioB). OO1iee Ko-
JUYECTBO OaJIIOB 3a TEKYIIYIO0 ayJUTOPHYIO pabOTy OMNpeAesieTcsi COBMECTHO JIEKTO-
POM M aCCHUCTEHTOM Ha MOCJIEAHEM ayJUTOPHOM 3aHATHUH IO pe3yJibTatam, 3aUKCUPO-
BaHHBIM UMU B KypHAJI€ YCIIEBAEMOCTH IPYMIIbl B TEUEHUE CEMECTPA.

Tekymasi camocTosiTenbHass paboTa MpeaycMaTpUBaeT YriayOJIEHHOE H3y4YEHUE
OTZIEJIbHBIX BOMPOCOB JAUCIUIUIMHBI B COOTBETCTBUM C METOANYECKUMHU PEKOMEH AU~
MU IO BBITIOJTHEHUIO CAMOCTOSITEIbHON pabOThl CTYJCHTOB MO COOTBETCTBYIOIIECH JHC-
nurminae. CaMocTosTeNlbHas paboTa CTYJEHTOB 3a04HOM (POPMBI O0yUEHUsT OLICHUBACT-
Csl IEKTOPOM Ha OCHOBAHUU CJIAHHOW WHJIUBUYaTbHON paOOThI 0€3 3allUTHhI.

OTBeThI Ha 3aJlaHUs HK3AMEHAIIMOHHOTO OUJieTa CTYJEHT JaeT B MUCbMEHHOM BU-
JIe Ha 9K3aMeHe, MPOBOJAMMOM [0 PACHUCAHUIO B 3a4ETHO-IK3aMEHAIIMOHHYIO CECCHIO.
Kpurepun orieHuBaHusI OTBETOB Ha HK3aMEHAIMOHHBIE OMJIEThI MPUBEICHBI B CAMUX K-
3aMEHAllMOHHBIX OUIIeTaX.

ITonydyennas onenka nmo 100-0anmapHOM IIKane ompeaesseT OIEHKY I0 rocyaap-
cTBeHHOM mikane u mkane ECTS:

Cymma GamnoB | OreHka 1mo
o 100-6anbHO LIKaJe OueHka no rocyJapCTBEHHOM IIKaJIe
IKae ECTS
90-100 A OTau4HO / 3a4TEHO
80-89 B Xopo11o / 3auTeHO
75-79 C
70-74 b Y I0BJIETBOPHUTENLHO / 3aU4TEHO
60-69 E
35-59 EA HeynosneTrBopurenbHO / HE 3a4TEHO
0-34 F*

* — ¢ 00s3aTEIILHBIM MMOBTOPHBIM U3YUCHUCM OUCIHUILIIMHBI.

Texkymuid KOHTPOJIb 3HAHWUN CTYJICHTOB IMPOU3BOAUTCA IO PE3YJIbTATaM BBIMOJI-
HEHHUsI J1abOpaTOPHBIX pabOT, MHAWBUAYAJIBHOTO 3aJJaHUs, BO BPEMsI KOHTPOJbHBIX OII-
POCOB B XOJI¢ MPOBEACHUS 3aHATHM.

[lonyuennas onenka no 100-0aJIbHOM HIKaJIe OMPEAEIsIeT OIEHKY MO0 rocyaap-
cTBeHHOM mikajne u mkaine ECTS:
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Cymma 6amioB Ouenka Ouenka
no 100-6aypHOM mKane no mkane ECTS 10 TOCYIapCTBEHHOM IIKaJIe
90-100 A OTau4HO
80-89 B Xopoto
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIIBHO
35-59 F He
0-34 o YIOBJIETBOPUTEIBLHO

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHUCM NUCIUILINHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHSAX
1 J1a00paTOpPHBIX padoTax

1. HazoBuTe, Kakue Bbl 3Ha€TE OOpaTHBIC KJIAMAHbI JIS 3AIUTHl OT THIPABIINYE-

CKHX yJapOB.

2. HazoBute, Kakue Bbl 3HaeTe OOpaTHBIE KIIAMaHbl C 3aMEJIJIEHHBIM 3aKPBITHEM.

3. HazoBute racurenu rupaBindecKuX yaapoB padoTaroiue co cCOpoCcoM xKui-

KOCTHU.

4. Ilpuniun paboThl yIpaBIsieMON 3aABUKKH JJI 3alIUTHI OT TUAPOYAapOB.

5. [lpuHuun necTBUsg CTPYHHOIO JUOAa JUIsl 3alUTHI OT TUAPOYIApOB.

4.5 KypcoBoe npoeKTHpOBaHUe
KypcoBoii mpoekT (pabota) no JUCHUIIMHE YUYEOHBIM TUIAHOM HE IIPEIYCMOTPEH.

S PEKOMEHIAYEMAS JIMTEPATYPA

I. OcHoBHas1 JuTEepaTypa
I benos, A. H. IlHeBMaTuyeckue W TUAPaBIMYECKHE CHUCTEMbI TPAHCIIOPTHBIX
cpeactB U obopyaoBanus. U.2. 'uapaBiudeckue CUCTEMbI M IPUBOJIBI : Y4eOHOE MTOCO-

oue / A. H. benoB. — Camapa : Camapckuil rocygapCTBEHHbIH TEXHUUECKUN YHUBEP-
cutetr, ObC ACB, 2020. — 168 ¢. — TekcT : anexkTponHsiit // IludpoBoit o6pazoBa-
TEJIbHBIN pecypc IPR SMART : [canT]. o URL:

https://www.iprbookshop.ru/111706.html (mara ob6pamenus: 04.12.2022). — Pexum
JOCTYTIA: I aBTOPU3UP. TIOJIb30BaTEIEH.

2 MypassbeB, O. A. [lepexoiHbIe MPOIECCH] HA TUAPOIIEKTPOCTAHIUAX : yueOHOE
nocobue s odydaromuxcsi 1Mo HampabieHuto moarotoBku 08.05.01 CtpouTenbCTBO
YHUKQJIBHBIX 3AaHui U coopyxeHui / O. A. MypasseB. — Mocksa : MUCU-MI'CYVY,
OBC ACB, 2020. — 78 ¢. — ISBN 978-5-7264-2227-5. — TeKcT : 3IEKTPOHHBIN //
Hudposoit  obpazoBarenbubii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101873.html (mara ob6pamenus: 08.12.2022). — Pexum
JOCTYTIA: i1 aBTOPU3UP. TIOJIb30BaTENEH.

3 Opexoa, T. H. 'mapasnuka u ruiponHeBMonpuBo : yueoHoe nocodue / T. H.
OpexoBa, B. A. YBapos. — benropon : benaropoackuii rocy1apCTBEHHbIA TEXHOJIOTU-
yecknii yHuBepcuteT uM. B.I'. llyxosa, ObC ACB, 2017. — 149 ¢. — Texkcr : anek-
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tpoHHblt // Ludposoit obpazoBatenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/80458.html (mata obpamenus: 04.12.2022). — Pexum no-
cTymna: JAJisi aBTOPU3UP. TOJIb30BaTEINEH.

I1. lonosiHuTEIbHAA JHUTEpPaTypa

4 Tlomoga, O. W. Pacuer 06bemMHOr0 rugponpuBojaa : yueoHoe nocodue / O. U.
ITonoBa, M. H. Ilonosa, C. JI. HoBokiieHoB. — BopoHex : BopoHexckuii rocyaapct-
BEHHbIN TexHU4eckui yHuepcureT, ObC ACB, 2019. — 87 ¢. — ISBN 978-5-7731-
0746-0. — Texkcrt : anextpoHHbIi // Ludposoit obpazoBarenvubiit pecypc IPR SMART

[caiiT]. — URL: https://www.iprbookshop.ru/93287.html (mara oOpareHus:

04.12.2022). — Pexxum gocTymna: Ajig aBTOPU3UP. MOJIb30BaTEINEH.

5 OBcannukoB, 0. I'. 'maponpuBol 1 OCHOBBI THAPOITHEBMOABTOMATHKY : y4eO-
Hoe nocobue / KO. I'. OBcssnuukoB. — benropon : benropoackuil rocyaapcTBEHHbBIN
texHosnornyecku yausepcurer um. B.I'. Illyxosa, ObC ACB, 2017. — 132 ¢. —
Tekcr : anextponnsit // Ludposoit oOpazoBarensubiit pecypc [IPR SMART : [caifT]. —
URL: https://www.iprbookshop.ru/80459.html (nara o6pamenusi: 04.12.2022). — Pe-
UM JOCTyNa: JJisl aBTOPU3UP. MOJIH30BATEIICH.

6 Cycnos, H. M. DnemenTtHast 6a3a 00BbEMHOI0 TUIPONPUBOAA : Y4eOHOE MOCO-
oue / H. M. Cycnos, C. A. Yepuyxun. — Mocksa : Ali [Iu Ap Menua, 2022. — 157 c.
— ISBN 978-5-4497-1731-3. — Tekcr : anexktponHsiil // [{ludpoBoit 06pazoBaTenbHbIM
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122178.html (nata
oOpamenusi: 16.06.2022). — Pexxum goctymna: ajs aBTOpU3Up. modib3oBatenei. - DOI:
https://doi.org/10.23682/122178

6 YAEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbI

Y4eOHO-MeTOAMYECKHE U31aHus, paspadoTaHHbie B JloHHTY:

7 MeToaudeckne yka3aHus K BBIMOJIHEHUIO Ja0OPaTOPHBIX pabOT MO AUCIHUILINHAM
«Hecrauuonapusie ruapoanHamMuueckue 3PPexTony, «OCHOBbI TEOPUH HECTAIIMOHAPHBIX
TUAPOIUHAMHYCCKUX MPOIIECCOBY» [ DNEKTPOHHBIA pecypc]: st 0OyJaronuxcs Mo Hampas-
nennto noarotoBku 15.04.02 «TexHONMOrHYeCcKUe MAIIMHBI U 00OpPYAOBaHUE», MArucTep-
cKas mporpamma: «I uapaBirueckre MalluHbl, THAPOIPUBOA U THAPOIMTHEBMOABTOMATHKA
aHeBHOUM U 3aouHOM Gopm oOyuenus / TOYBIIO «/IOHHTY», Kad. snepromexan. cuc-
teMm; cocT.: B.M. Osepko, O. A. 'emmepnuar. - InexktpoH. mad. (1 daiin). — JloHENK :
JIOHHTY, 2020. — Cuctem. TpeboBanms: Acrobat Reader. - Pexxum goctyma: . - 3ari. ¢
JKpaHa.

8 MeTtoauueckue ykazaHus K CaMOCTOSTEIIbHOM pad0Te M BHIMTOJTHEHHUIO WHIUBH-
IyallbHOTO 3aJlaHusi 1o auciuiuimHaM: «HecTtanuonapHbele THApOAMHAMUYECKUE d]-
(bexTh1», «OCHOBBI TEOPUM HECTALMOHAPHBIX THAPOJUHAMUYECKUX MPOIECCOBY [DIeK-
TPOHHBIN pecypc]: Ajist 00yUdaroIMXCcs Mo HanpaBieHuo MoAroToBku 15.04.02 «TexHo-
JIOTUYECKUE MAIIUHBI U 000pyIOBaHUE», MarucTepckas nporpamma: «l uapasindyeckue
MaIllMHbI, TUPONPUBOJT U TUAPOIMHEBMOABTOMATUKA» JHEBHOW M 3a04HOM (opm 00y-
yenusa / TOYBIIO «IOHHTVY», Kad. snepromexan. cucrem; coct.: B.M. Osepko,


https://www.iprbookshop.ru/80458.html
https://www.iprbookshop.ru/93287.html
https://www.iprbookshop.ru/80459.html
https://www.iprbookshop.ru/122178.html
doi: https://doi.org/10.23682/122178
doi: https://doi.org/10.23682/122178
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O. A. 'emmepaunr. - OnektpoH. AaH. (1 ¢aiin). — Joneux: JOHHTY, 2020. — Cucrtem.
TpeboBanus: Acrobat Reader. - Pexxum noctyna: . - 3arii. ¢ sKpaHa.

JIeKTPOHHO-UH(POPMALIMOHHBbIE PeCypPChI

ObC JJOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru.

Internet-pecypcsl

9 Hacocsl. Typounsi. Cuctemsl. (2011 —2022) — http://jurnal-nts.ru/journal.html
— Jlata obpamenus 02.07.2022.

10 IN'opuast npomsbitiieHHOCTH (2011 — 2022) — http://mining-media.ru/ru/archiv —
Jata o6parmienus 02.07.2022.

11 IM'maporexuuka (2009 — 2022) — http://hydroteh.ru/magazine — J[ata oOparie-
Hus 02.07.2022.

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

1. YueOnas ayautopust Nel.116 yueOHbIil kopriyc 1 juisi mpoBeJEHUS 3aHITUN
JIEKIIMOHHOTO THUTIA, TPYIIIOBBIX U WHIWBHUIYATbHBIX KOHCYJIBTAIMMA, TEKYIIIETO KOHTPO-
A ¥ TPOMEXKYTOUYHOW aTrecTtanu (MyJIbTUMEIUMHOE OO0OpYyAOBaHUE: KOMIIBIOTED
Pentium — II, onepanmonnas cucrema Linux Ubuntu 18.04 (2018), LibreOffice 6.3.0
(2019), monutop TFT HANNS-GHW 173A 19", 4 teneBuzopa 22" Samsung; cnenua-
JTU3UpOBaHHAs MeOeNb: OCKa KJIacCHasi CTEKJISIHHAs, CTOJbl ayJAUTOPHBIE JIBYXMECT-
HbIE, CTOJ MUCBMEHHBIN, CTYJbs; yueOHO-HAIISIHBIE MOCOOUS: MJIaKaThl C WILTIOCTpa-
TUBHBIM MaTEPHUAJTIOM).

2. Cneunanu3upoBaHHas 1a00paTOpUs TUAPABIMUYECKUX MAIIUH U THAPOIPUBOJA
Nol.117 yueOnsbiit kopiyc 1 juist mpoBeieHUsI 1a0OPaTOPHBIX 3aHATUN (KoMmmbloTep Intel
C-E1400, omepanmonnas cuctema Linux Ubuntu 16.04 (2016), LibreOffice 5.3.4
(2017), monutop Samsung 755DF; mpuntep HP LJ 1200; cneuunanu3upoBaHHas Me-
Oesib: J0CKa ayAUTOpHAs, MapThl; YYEOHO-HATJSAIHbIE MOCOOUS: JEMOHCTPAIUOHHBIE
IJIAKAThl; BEHTUJISITOPHAsl YCTAHOBKA JJISI CHATUSI a3pOJUHAMHYECKON XapaKTEPUCTUKU
BEHTWJIATOPA; BEHTWJIATOPHAS YCTAaHOBKA JIJIi U3MEPEHUsI CKOPOCTENH M PacxoJioB BO3-
JyXa U MOJIydYEeHUE HAMOPHON XapaKTEPUCTUKH BEHTUIISTOPA; MOJEIb AXTHON BEHTH-
JATOPHOM YCTAaHOBKH C IEHTPOOECKHBIM BeHTHiIsITopoM BIJ[ — 32 u perymupyembim
AIEKTPONPUBOAOM; HACOCHAas ycTaHOBKa 1,5K-6 miist CHATUS HAOPHOW XapaKTepUCTH-
KM Hacoca M MPOBEPKU SKCIEPUMEHTANbHBIA MYTEM 3aKOHOB MPOMOPIUOHATBHOCTH
TypOOMaIuH; 3paudTHass yCTAaHOBKA JIS CHITHUSL XapaKTEPUCTUKHU IpIUQPTa; BOJOOT-
JIMBHASI YCTAHOBKA C TUPO3JICBATOPOM ISl CHATUS HAIIOPHOM XapaKTEepUCTUKU Hacoca
U TUJPO3JIEBATOPA; BEHTUISATOPHAS YCTAaHOBKA C BEHTUJIASTOPOM MECTHOI'O MPOBETPUBA-
HUust BM-5 s monydeHus: a3poIMHAMHYECKON XapaKTEPUCTUKNA BEHTUIISATOPA; HACOC-
Hasl ycTaHoBKa 4/[-6 11l moJlydyeHHs] MHINBUIYaJIbHOW XapaKTEpUCTUKHU HACOCa, U3Me-
peHus 00BEMHOI0 pacxojia ¢ MOMOIIBI0 TPEYTOJbHOIO BOJIOCIMBA; YCTAHOBKA aBTOMa-
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TH3allMU TJIABHOM BOJIOOTIIMBHOM YCTAHOBKH C TPEMSI HACOCHBIMU arperaTaMu U C Tpe-
Ms HACOCHBIMU arperaTaMu U ¢ 3aJIUBKOM HACOCOB MOTPY>KHBIM HACOCOM, OOKOBBIM aK-
KYMYJISITOPOM WU BOJIOBO3AYIIHBIM 3KEKTOPOM; BEHTHJISITOPHAs YCTAaHOBKA C BEHTHJIS-
TOPOM MECTHOTO MPOBETPUBAHUS; KOMIIPECCOPHAsI YCTAHOBKA C BUHTOBBIM KOMITPECCO-
poMm U IIIB-5 nis onpeaeneHus nojga4u KOMIIpECcopa; KOMIPECCOPHAS YCTAHOBKA C
MOPIIHEBBIM KOMITPECCOPOM LISl ONIPEAECTICHUS MTOJaYM KOMIIPECCOPA U CHATHS UH]IUKA-
TOPHOM JMarpaMMbl; BOJIOOTJIMBHAsS YCTAHOBKA C LEHTPOOEKHBIM HacocoMm K-20 mis
CHSATHUSI JaBJICHUI U M3MEpeHUsi 00bEeMHOr0 pacxoja ¢ MOMONIbI0 JuadparMbl; BOJOOT-
JMBHAs YCTAaHOBKA C MapalijiebHO padoTaronuMu Hacocamu K-8 miis cHATHS HanmopHOM
XapaKTEPUCTUKHU MapaJJICIbHO padoTAIOMUX TypOOMaIlINH, padOTaIOIIUX PSAJIOM; BOJO-
OTJIMBHAS ycTaHOBKa ¢ HacocoM KC-10 mis monydyeHus KaBUTaAlIMOHHON XapaKTEPUCTHU-
KM IIEHTPOOEKHOr0 HAcoCa; BOJOOTIMBHAS YCTAHOBKA C BEPTUKAIBHBIM IMOTPY>KHBIM
HacocoMm BII-50 nnsi CHATHS HAMOPHBIX XAPAKTEPUCTUK HACOCA; HACOCHAs YCTAaHOBKA
2K-6 nisi KaBUTAIMOHHBIX UCIBITAHUWA U MPOBEPKU OIBITHBIM ITyTEM 3aKOHOB MPOIOP-
[IMOHAJILHOCTU TYpOOMAIIIMH; BOJIOOT/IMBHAS YCTAHOBKA JJIsl ONPEIeNICHUs THAPaBINYE-
CKOW KPYMHOCTH TBEPJbIX (hpakiuii U3 pa3HOTO MaTepHaia; YCTAHOBKA Il UCIIBITAaHUS
rUAPOMY(DTHI C MENbIO MOTYUYECHHS] €€ MEXAaHUYECKOM XapaKTepUCTHKU; YCTAHOBKA JJIS
WCTBITAaHUS MIECTEPEHHOI0 HACOCA C LIEJBIO MOJYYEHUsI €0 MEXaHUYECKON XapaKTepH-
CTHKH; YCTAHOBKA JJISI UCTIBITAHUS MMOPIIHEBOTO TUAPOMOTOPA € LEIbI0 MOJIYUYECHUS €ro
MEXaHUYECKON XapaKTEePUCTUKH; JTaOOPATOPHBIM CTEHA MJii TAPUPOBKHU MPY>KUHHBIX
MAaHOMETPOB; YCTAHOBKA JIJI1 UCHBITAHUS BUHTOBOTO HAcOCa C LEJIbIO MOJYYEHUS €ro
MEXAHUYECKON XapaKTEPUCTHKH; YCTAaHOBKA ISl IEMOHCTPALMU PEXUMOB JIBUKCHUS
KUJIKOCTH; HACOCHAsl YCTAaHOBKA JUJIS ONPECIICHUS TOAAUYM KaIeJIbHbIX KUJIKOCTEH; yC-
TaHOBKa I U3MEPEHU KOA3(PPUIHEHTOB MECTHBIX COMPOTUBIICHUI; YCTaHOBKA JJIs
UCCIIEIOBAHUS MApAIJIEIBbHON U MOCIE0BaTeIbHOW PabOThl IIEHTPOOEIKHBIX HACOCOB;
YCTaHOBKA JJIsl ONPEICNICHUS] KOJIMYECTBA UMITYJIbCOB U MYJILCUPYIOLIETO JAaBICHUS).

3. IlomenieHus AJisi CaMOCTOSATENbHON padOThI ¢ BO3MOXKHOCTBIO MOJKIIIOUEHUS K
cetu "MuTepHer" u oOecniedyeHUEM JIOCTyNna B BJIEKTPOHHYIO HWH(OPMaIMOHHO-
0o0pa3oBaTeIbHYIO Cpe/ly OpraHU3alliK: YUTaIbHbIE 3a/bl, yueOHbIe kKopryca 2, 3 (Kom-
NbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO MOAKIIOUeHUS K cetu «HTepHeT» u obecreue-
HUEM JIOCTylla B DJIEKTPOHHYIO HH(OpMaimoHHo-oOpa3oBarenbHyto cpeay (QUOC
JOHHTY) u snexrponHo-6ubnuoreunyto cucremy (3b6C IPRbooks), a Takxxe BO3MOX-
HOCTBIO MHJIUBUIYAIIbHOTO HEOTpaHUUYEHHOTO nocTyna odydaromuxcsa B 9bC u DUOC
nocpeactBoM Wi-Fi ¢ nepconanbHbix MOOMIBHBEIX ycTporcTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 — obmectBennas nuren3us MPL 2.0, Grub loader for ALT Linux -
muuensuss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nuuen3ust GNU GPL).
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