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BBICHIET'O OBPA30OBAHHA

«BE.T[I‘OPOIIQKI/I[';I T'OCYJIAPCTBEHHEIN
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TACHMILIMHEI (MOXYJIst)

Haruerare/Jn H TeIUioBbIe JIBUTaTeIH
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JHeproobecnevyenne NpeANPHATHI
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Paboy4as nporpaMma cocTaBlieHa Ha OCHOBAHHH TpeOOBaHMIA:
=  Qe/lepalbHOTO TOCYJAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa
BBICIIETO OOpasoBaHMs — OakalaBpuaT 10 HANPABICHHUIO
noarorosku 13.03.01 TemnosHepreTHka W TEIUIOTEXHWKA, YTB.
mpukasoM MunncTepcTBa 00pa3oBaHMS M HayKH Poccuiickoi
Denepanuu ot 28 deppans 2018 r. Ne 143;
= y4eOHOrO IUIaHA, YTBEPXKICHHOTO YYeHBIM coBeToM BITY

vM. B.I'. Illyxosa B 2022 ropny.

CocraBurtenu: KaHJ. TEXH. HayK, JOIL. Lo/ 1 (B.I'. YeproB)

Pabouas  mporpamMma  OOCyXZeHa Ha  3acellaHMU  SHEPreTHKH

TEILIOTEXHOIOT X
« U » O 20 29 r., IIPOTOKOJ Ne (O
3aBenyromuii kKabenpoi

SHCPI‘CTPIKI/I TCILNIOTCXHOJIOTUHA

KaH/. TeXH. HayK, JOIEHT MB Bacunpuenko)

Pabouas mporpamMma o0fi00peHa METOOWYECKOM KOMMCCHEH HHCTHTYTa

« 1o » UL Oy 20 7) r.,mpotoxonNe 9

IIpencenarens
KaHJI. TEXH. HayK, JOIEHT % (A.H. Cemepnun)




1. IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMA 110 JUCHUIIJIMHE

Kommne- Kon Nunukaropel PesynbTaTel 00y4yeHus
TCHIUHN | KOMIICTCHIIUU KOMIICTCHIIUN 110 JUCLIUILINHE
IIK-4. Cnoco- |IIK-4.1. Amnanusu- | 3HAHMA. OCHOB pa3pabOTKH, SKCIUTyaTallud U CXEM pa3-
Oen paspaba- |[pyer (QyHKUMM, a | MEIIEHMs HarHeTaTeJel U TEIUIOBBIX JBUTraresici Ha 00b-
O TBIBATh CXEMBI |TAK)KE MapaMeTpbl W | €KTaxX TEIUIO- U 3JICKTPOIHEPICTHKH.
_E; pasMELIEHUs  |XapaKTEPUCTUKH pa- | YMEHHs. YYUTbIBATh BIMSHUE HAYYHBIX JNOCTHXKEHHH B
= 00BEKTOB TPO- | OOUUX npoueccoB | 00IACTH SHEPTETUKU Ha S(P(EKTHBHOCTD Pa3pabOTKH dKC-
g (beCCI/IOHaJ'[[,- 00BLEKTOB npo(beccpl- IIyaTallii U CXEM pasMCIICHUA HArHeTaTejJed U TEIUIo-
§ HON JesdTellb- |OHAIbHON  JedTelb- | BBIX IBUTATEIICH Ha 00BeKTax TCILIO-3JICKTPO3HCPICTHUKH.
_& HOCTH B COOT- |[HOCTH U OIIpeHEISIET HaBbIKH. HCIIOIB30BaHUS ONBITA W OCHOBHBIX ITOJIOMKE-
2 BETCTBHUH ¢ |lux MecTo u mazmaue- | HUH B 00JACTH TEIUIO3HEPTETUKH JIIS Pa3paOOTKH IKCILTY-
= TeXHOJIOCHEelH |HHe B TeXHOIOrHue- | ATallMd M CXEM PAa3MEIICHMs HarHeTareled U TEIJIOBBIX
IPOM3BOACTBA. |CKOH CXeme mpoms- | ABHUIaTelIeH Ha 00BEKTAX TEII0-3JICKTPOIHEPTETHKH.
BOJICTBA MPOYKIMH.

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM TPOT'PAMMBI
2.1. ITepeyeHb TUCHUIIUH, 3HAHHE KOTOPBIX HEO0X0IMMO NP U3YYEHHHU JAHHOTO MOIYJIsS
Komnerennus OIIK-1 ¢popmupyercst cjieyOIIUMH 1 CHUILTHHAMM.

ConepxcaHHe AUCIHUIIIINHBI ABJISACTCA JTJOTUYCCKUM HpO[[OJ'DKeHI/ICM CJIGIIYIOHII/IX JUCHUILIINH.

No

HaumeHnoBanue qUCHUIUIMHBL (MOJTYJIS)

Marematuka

duzuka

Texunueckas MexaHUKa

Nudopmaruka

ABTOMaTI/ISaHI/ISI IMPON3BOACTBCHHBIX MPOLCCCOB

2 I I B A o

KOMHI)I-OTCpHI)IG TEXHOJIOI'H

2.2 TlepeyeHb TUCIHUILINH, AJI51 KOTOPBIX OCBOEHHE MOIYJ/Isl HEOOX0AUMO KAaK NMpeIllecTBYIOLIee

ConepmaHHe JAUCHUILIIIMHBI CITYKUT OCHOBOM AJI U3YUYCHUA CICAYIOMUX OUCIHUILINH

No

HaumeHoBaHue UCHUILITUHBL (MOTYIs)

TexHomornuecKue OHEPTOHOCUTCIIN IMPOMBIINIJICHHBIX MMPOMBIIIIJICHHBIX HpC]alHfITHfI.

TepMOBJ'Ia)KHOCTHLIe 1 HU3KOTEMIICPATYPHBIC TCIINIOTCXHOJIOT'MYCCKHUE NPOUECChI U YCTAHOBKHU.

OKoJioruueckas 0€30IaCHOCTh TEIIOTEXHOIOTHH.

DHeproTexHoyiornyeckas o0paboTka ra3os.

[TapoTenoreHepupyoIMe YCTAHOBKY MPOMBILIUIEHHBIX IPEIIPUITHH.

BI)ICOKOTGMHepaTypHBIe TEIIIOTCXHOJIOTMYCCKHUE TPOUECCChI U YCTAHOBKH.

~N| O O B W N

VCTOYHUKH U CUCTEMBI 3HCp1"OCHa6)KCHI/I$I HpCﬂHpHHTHﬁ.

3. OFbEM JJMCHUIIJINHbI
O6mmas TpyaoeMKocTh auciuruinHbl coctanisier S 3E, 180 gacos.

JucuunimrHa peanusyercs B paMKax MPaKkTUYEeCKON MOATOTOBKHU: 5 3a4. €IMHUIL

Bcero Cemectp Ne 5
Bun yuebnol paboThl O0o3Hauenue yacos | Bcero B
9acoB | HEAEIIO
OO011ast TPYZA0EMKOCTh AUCHUILINHBI, Yac 180 180




AyAUTOpPHBIE 3aHATHS, B T.Y.: 73 73

Jlexun JI 34 34 2
JlaGopaTopHbie JI3 17 17 1
[IpakTrueckue 113 17 17 1
CemMuHapsl C3

YUPC YUPC

Koncynpranmmn K &) &)
CamocTosiTe/ibHasi padoTa CTY/J1€HTOB, B TOM YHCJI€: CPC 107 107 3
KypcoBoit npoekt KII

Kypcogas pabora KP

PacuetHo-Tpaduueckue 3a1aHust PI'3 18 18
HMuuBuayanpHOE TOMalLIHEE 3aJaHue nas3

Pedepatbr P

Jlpyeue 6uovi camocmosmenvHou pabomoi JABCP

[Tox koHTpOJIEM TpenoaBaress (B ayJJUTOPUH) KCP

[TpomesxyTouHas aTTecTanus (3a4eT, IK3aMeH) OKk3aMeH 36 36

4. COAJEP) KAHUE JUCIUIIVINHBI

O0BeMm, yac

2l 3| &
%

= 1 =

= HanmenoBanue paznena =103 § o

= (kpaTkoe coJiep:kaHue) 21 £ § §
9] = o

S| 2| 8] 8

o < =

El =l S

1. | OcHOBHBIE OHATHSA M 32aKOHBI TepMOAUHAMHUKHU. OCHOBHBIC UCXO/IHBIC OmpeaeieHus. | 3 | 3 5

IlepBblii 3aKOH TepMOAMHAMHUKH. BTOpOW 3aKOH TEpMOAMHAMUKU U 3HTpomnus. Makcu-
MasbHas U Tepsemas pabora. TepMoauHaMHUecKHe NOTEHUUANbl U AU depeHnaibHble
YpaBHEHUsI TEPMOJUHAMUKH. XUMHUUYECKUI MOTEHIMANA TEPMOJUHAMHUKUA. MHOrOKOMIIO-
HEHTHBIE 1 MHOTO(a3HBIE CUCTEMBI.

TepmoauHaMHYecKHe MPOLECCHl M TeMJIOBbIe MAIUHBL. D) ()EKTHBHOCTD MCTIOMB30Ba- | 3 | 3 | 2
HUSI IEPBUYHOM DHEPIUU B TEPMOAUHAMUYECKOM IPOLECCE U TEIUIOBBIX MalllMHaX. Tep-
MOMEXaHUYECKHE Ia30CTaTHUYECKHE MPOIIeCcChl nieanbHOro rasa. I[lponeccs! pa3oBbix mpe-
BpalleHuil. TepMOMeEXaHNYECKUE Ta30JMHAMUYECKHE ITPOLECCHl. TepMO - MarHUTOMEXa-
HAYECKHE MPOLECChl. TEepMOIIEKTPUUECKHE MArHUTOTra30JMHAMUYECKHAE TPOLIECCHI.
TepMoO - 3JIEKTPOMAarHUTHBIE MIPOLECCH. T€pMO - 3JIEKTPOHHOIMUCCUOHHBIE IPOLIECCHI.
TepMonnekTpuueCcKre NPOLECChHl B TBEPABIX TeJIaX. XUMUKO-TEPMUYECKHUE MPOLIECCHI. XU-
MHUKO-3JIEKTPUUYECKUE TPOLIECCH. XUMUKO-MEXAHUUYECKUE TPOLECCHI. AnepHo-Tepmuye-
CKHE IMPOILECCHL. DIEKTPOMATHUTO - TEPMUYECKHE MPOLECCHI. DJIEKTPOMArHUTHO - JJIEK-
TpUYECKHUE ITpouecchl. MarHuTo - TEPMUYECKHUE ITPOLIECCHI.

TepMmoanHaMuueckne HUKJIbI Pa60ThI TEMJIOBBIX MalIUH. M teanmbHbIi 1iuK TeruioBsix | 3 | 3 | 2
MatH — nuki Kapao. D QekTuBHOCTD NMpeBpalieHns TeII0Thl BBICOKO- U HU3KOTEMIIe-
paTypHBIX TEIUIOHOCUTENEN B IPYTHE BUJIbI SHEPTUH. 3a/1a4M aHAIN3a U METO/bI CPAaBHEHUS
TEOPETUYECKUX LIMKIIOB. TeOpeTHYeCKUe IIPOLECCHl PACIIMPUTENBHBIX MAIIWH U KOMIIPEC-
copoB. OO000IIEHHBI TEOPETUYECKUHM IMKJI TEIUIOBBIX M MHEBMATUYECKUX IBUraTeseil.
Teopernyeckne UKIBI XUMUYECKUX TEIUIOBBIX JBUraTeneil ¢ ra3000pa3sHbIM pabouuM Te-
oM. Teopernueckne MUKIBI XUMUYECKUX TEIUIOBBIX ABUTATEIEN ¢ MAPOKHUIKOCTHBIM pa-
60unM TenoM. TeopeTHuecKii KT TEPMOMArHUTHOTO JABUraTess. TeopeTHuecKe [UKIIbI
XUMHYECKUX TEIUIOBBIX Mapora3oBbIX TYpOMHHBIX JIBUTATENed U MarHUTOra3oJMHaMHUye-
CKUX YCTAaHOBOK. TeOpeTH4eCKHe LUKIbl TEPMOIMHUCCUOHHBIX U TEPMOIIEKTPUUECKUX
JNIEKTPOreHepaTopoB. TeopeTndeckne HUKIIbI IACPHBIX TEILIOBBIX ABUrareneil. Teopernue-
CKHE LIUKJIIbl XOJOIUIbHBIX U TEIJIOHAHOCHBIX YCTAaHOBOK. T€OpeTUUECKU LIUKII YHUBEP-
CaJIbHOM TEIIOBOM MamMHbl CTUPJIMHTA.




TepMoaguHaAMH KA HEOOPATUMBIX NPOIECCOB U OTPULATENbHBIX TemnepaTypax. [Tons- | 3
THE O TEPMOJMHAMUKE HEOOPATUMBIX MPOIECCOB. TepMOIMHAMUKA MPU OTPHUIATEIBHBIX
abcoMOTHBIX Temieparypax. [lonyueHue u XpaHeHue )KUJIKUX Ta30B.

OcHOBHbIE TeIJIONEepeIayu U TenjaomMmaccooomena. OOIre MOHSITHS U 3aKOHOMEPHOCTH | 3
MHKPOIIEPEHOCA YHEPTUU U MacChl. BHIbI v peskrMbI TeriomaccoooMena. OCHOBBI TEOPUHT
noxoous.

Tensionepenaya. 3akoH ®ypre u kod3hdunmeHT rermonepenayn. JudypaBaenue suep- | 4
UM TPEXMEPHON HECTAIMOHAPHOM TEIUIONepeIaun TBEPAbIX Tell. Pa3nuuHbie cirydan cTa-
IIMOHAPHOM Terutonepenaun. Terionepeaadya mpu HECTAIIMOHAPHOM PEKUME.

KonBekTuBHas Temjionepenaya. 3akon HerotoHa u koddpdumnuent rermmoornayun. dud- | 3
depeHnnaabHble YpaBHEHHUSI KOHBEKTUBHOTO TEIIOOTAauu. Teruionepenaya npu cBooo-
HOM U BBIHYXJICHHOM JIBI>KEeHUHU. Tertonepenaya Mpu KUIEHUU U KOHAeHcaluu. Tero-
nepegada B 0COOBIX Clydasx.

Tenuionepenaya usaydeHueM. OcHOBHbIE MOHATHUSA U 3aK0H Crehana—bonbsimana. Ko- | 4
3¢ UIMEHTH], XapaKTepU3ylollue TEeMI0O0OMEH H3Iy4YeHHEM. 3aKOHBl paclpeesieHus
SHEPrUH U3JTyYEHUs 110 Pa3IMYHbIM HAIIPaBJICHUSIM U JUIMHAM BOJIH. TerinooOMeH u3inyye-
HUEM MEX]y TBEpJbIMU TeaaMu. M3nydyeHue u noriomnieHue B ra3ax.

Cho:xHas Telionepeaaya, pacuer TelJIO0OMEHHBIX annapaToB U MaccoodmeH. Mac- | 4
coobMmeH. CriokHas TeIuionepeiada, pacyer TeII000MEHHBIX alapaToB.

10.

TepmoauHaMMKa M oXpaHa oOKpy:Kawmeil cpeabl. CBepx-IPOBOJUMOCTb-TEKyUYeCTh- | 4
3BYKOBOH Oapbep, kaBuTanys, (paarrep, nomnax. Ternonacocsl. [IoTpeOHOCTb B 3HEprUM U
OXpaHa OKpy>Karollel cpeabl. BropuuHble 3HEpreTuyecKue pecypcbl, OCHOBHbBIE HAIpaB-
JIEHUs1 SKOHOMHHU SHEPTOPECYPCOB.

11.

BCEI'O 34

34117]53

4.2. Conep:xxanue npakruyeckux 3auaruii (Muaukarop MK-4.1)

Ne

) HanmenoBanwue paznena (MoTyist)
/1

O0BeM,
qac

1 1. Bgenenue

1.1. OcHoOBHBIE TEPMUHBI U OTIPEIEIECHUS.

1.2. DddexkTHBHOCTD, JOCTOMHCTBA U 00JIACTH MPHUMEHEHHSI THEBMOTHIPOTPAHCIOPTA.
1.3. Eaunuib u3MepeHus qaBiIeHHUS.

1.4, Ulkana nanenuit HuT/I.

2. Hacocbl. Kinaccuguxanus HacocoB. LleHTpoOe:xxkHbIe HACOCHI.

2.1. KoHCTpyKuus IEHTPOOEKHBIX HACOCOB.

2.2. YpaBHeHue Diinepa JUIsl LEeHTPOOEKHBIX HACOCOB.

2.3. CraTudeckuii U JMHAMHYECKUN HATIOP.

2.4. Teoperudeckue U JeHCTBUTENIbHBIE XapaKTEPUCTUKH LIEHTPOOESIKHBIX HACOCOB.
2.5. TlomoOue MeHTpOOEKHBIX HACOCOB.

2.6. bespa3mepHbie XapakTepUCTUKH U KOI(DOUIIMEHT OBICTPOXOJHOCTH.

2.7. Tlepecder XapaKTEpUCTUK IIEHTPOOESIKHBIX HACOCOB.

2.8. PerynupoBaHue 1ojayu.

2.9. KaBuTanuus u 101mycTUMasi BBICOTA BCAChIBaHMUS.

2.10.ITpumep pacyera M KOHCTPYHPOBAHUS LIEHTPOOEKHOTO HAacoca.

2 3. OceBble HACOCHI.

3.1. KoHCTpyKITUST OCEBBIX HACOCOB.

3.2. Pemerka npoduieii.

3.3. YpaBHEHHE PHEPTUU U TEOPETUIECCKHIA HATIOP.

3.4. XapakTepUCTUKH U PEryJIHPOBAHUE OCEBBIX HACOCOB.

4. TlopuiHeBble H POTOPHbIE HACOCHI.

4.1. TlpuHumn aeicTBUS NOPIIHEBOTO HAcOCa.

4.2. VnaukaropHas nuarpamma.

4.3. Tlogaya MOpPUIHEBOTO HACOCA.

4.4, XapaKTEepHUCTHKU U PETYJIMPOBAHHUE IMOPITHEBBIX HACOCOB.




4.5. NUnaukaropuas momHocTs U KI1J] Hacocos.

4.6. JlomycTuMasi BRICOTA BCACHIBAHMSI.

4.7. PoTOpHBIC HACOCHI.

4.8. TIpumep pacuera M KOHCTPYHPOBAHHSI POTOPHOTO HAacoca.

5. Cern u padoTa HACOCOB B CETH.

5.1. Knaccudukanus cereit

5.2. ConpoTuBIIEHUE U HATIOPHASl XapaKTEPUCTHKA CETH.

5.3. Onpenenenue ONTUMAIBHOTO AHaMeTpa TPyOOmpoBoIa.

5.4. OcobeHHOCTH pacueTa ceTeil TPaHCIIOPTUPOBKHU TOPSIUMX Ta30B.
5.5. PacueT ra3onpoBoioB U BO3AYXOMPOBOJOB BHICOKOTO JIaBJICHUS
5.6. YcTOMUMBOCTD paObOTHI CETH (MIOMITAX U THAPABIUYCCKUE yAapHhI).
5.7. PacueT NHEBMOTPAHCIIOPTHBIX CETEH.

5.8. IToHsiTHE O TUAPOIIPUBO/IC.

5.9. OCHOBBI TPOEKTUPOBAHHS CETEH.

6. PabGora HacocoB B ceTn

6.1. CoBmecTHas paboTa HarHeTaTels U CeTU. PerynupoBaHue moaayu.
6.2. CxeMBbl COEUHEHHUS HACOCOB.

6.3. [TapamienbHOE COCTUHEHHUE.

6.4. 3akOHOMEpPHOCTHU MapaUIETLHON PabOTHI.

6.5. PaboTa HacoCcoOB B pacrpe/IeICHHOH CeTH.

6.6. [TocienoBaTebHOE COEqUHEHHUE.

6.7. CMenIaHHOE COCIMHEHUE.

6.8. PerynmupoBaHue yCTaHOBKH U3 HECKOJIBKUX HACOCOB.

7. CucreMbl TEXHHYECKOI0 BOJOCHAOKEHUSI.

7.1. CxeMbl TEXHUYECKOTO BOJIOCHAOKEHUS.

7.2. bamaHc BOABI IPEIIPUSITHS.

7.3. HacocHble cTaHIUH.

7.4. BpIO0Op HacOCOB U MPUBOIOB.

7.5. Bp1060p uMcaa HACOCOB B HACOCHOW CTAHIUM.

7.6. YcTpoiicTBa s OXJIQXKICHHUS BOJIBI.

7.7. O4ncTKa MPOMBIIIJICHHBIX CTOYHBIX BOJI.

8. Teopusi KOMIPECCOPHBIX MALIIMH.

8.1. Knaccudukanus KOMIpeccopoB.

8.2. XapakTepUCTHKH U THITHI KOMIIPECCOPOB.

8.3. TepMmoanHamuKa mporiecca CKaThs.

8.4. YpaBHEeHHE COXpaHEHHUs DHEPTUH MPOLIECCa CHKATHSI.
8.5. KIIJ] u MmoutHOCTh KOMIIpEccopa.

8.6. OxutaxxeHHe ra3a B KOMIIpeccope.

8.7. MHorocrtyneH4aroe cxarue.

8.8. Pacuer pacxoja BojIbl Ha OXJIAXICHHE KOMIIpEeCccopa.

9. O6beMHbIe KOMIIPECCOPBI.

9.1. KoHCTpyKITUH MTOPITHEBBIX KOMITPECCOPOB.

9.2. MnaukaTopHas nuarpaMMa MOPIIHEBOTO KOMITpeccopa.

9.3. Iomaya MOPITHEBOTO KOMIIpECcopa.

9.4. MoIHOCTb MOPITHEBOTO KOMIIPECCOPA.

9.5. MHorocTyneH4YaTbie MOPIIHEBbIE KOMITIPECCOPHI U JOMyCTUMAsl CTETICHb CHKaTHsl.
9.6. PerynupoBaHHe NOPIIHEBBIX KOMIPECCOPOB.

9.7. BUHTOBBIC KOMIIPECCOPHI.

9.8. PotopHBIE KOMITPECCOPHI.

9.9. IIpumep pacuera pOTOPHOTO KOMITpECCOpa.

10. lunamMu4vecKkue KoMmpeccopsl (TypooKkoMmpeccopsl).
10.1.BBICTPOXOTHOCTh TMHAMHUYECKUX HarHeTaTeseH.

10.2. XapaKkTepuCTUKH JOMACTHBIX KOMIIPECCOPOB U MX IEpecyerT.
10.3.PerynupoBaHue JJONACTHBIX KOMITPECCOPOB.
10.4.11eHTpOoOE)KHBIE KOMIIPECCOPBI.




10.5.Pacyer 1 KOHCTpYUPOBAHHS IIEHTPOOSKHOTO HArHETATEJIs.
10.6.0OceBbIe KOMITPECCOPHI.

10.7.ITpumep pacueTa 0CEBOro KOMIpeccopa.

10.8. leranu MamMH OCEBBIX U EHTPOOCIKHBIX KOMIIPECCOPOB.

11. llenTpoOesKkHbIE BEHTUJIATOPBI.

11.1. Pacuer 1 KOHCTpYHUpPOBaHHE HEHTPOOESIKHOTO BEHTHIIATOPA.

12. CucremMbl BO31yX0CHAOKEHUsI MPOMBIIIJIEHHBIX NMPeInpUATHIA.
12.1. CoctaB cuCTEMBI BO3IyXOCHAOKECHHSI M KOMIIPECCOPHBIX CTAHITUH.
12.2. OcHOBHBIE THIIBI IOTPEOUTEIIEH CKATOTO BO3TyXa.

12.3. [TpuGnuXeHHbIH pacyeT pacxoia Bo3ayxa HOTpeOUTeNeH.

12.4. YTOo4YHEHHBIN pacyeT pacxojia BO3yXa oTpeouTesne.

12.5. [Tpon3BOANTENILHOCTH KOMITPECCOpa U IOTEPU BO3/1yXa B CETH.
12.6. Pacuer BO31yXOIPOBOHOM CETH.

12.7. llpumep pacueTa BO3AYXOMPOBOIHON CETH.

13. Ob6opynoBanue KOMIPECCOPHBIX CTAHIUIA.

13.1. BeiGop KOMIIPECCOPOB CUCTEMBI BO3AYXOCHAOKEHHUS.

13.2. Bozayxo3abopHOE YCTPOMCTBO U (DMIIBTPHI ISl OYMCTKH BO3TyXa.
13.3. TIpomexxyTOoUHBIE U KOHIIEBBIE XOIOMIbHUKH.

13.4. BnaromaciooTaenuTeny.

13.5. YcraHoBKH U1l OCYIIIKU CKATOTO BO3AYyXa.

13.6. PecuBepsb! (BO3IyXOCOOPHHKH).

13.7. Cucrema BOOCHA0KEHUS KOMIIPECCOPHOU CTAHIIUU

13.8. Tlpumep pacuera KOMIPECCOPHOHN CTAHIINU

14. IIpoekTHpOBaHMe TEIIOMEXaAHUYECKOT0 000PY10BaHNS U CeTeil.
14.1. ABTomaTnyeckoe MPOEKTUPOBAHUE U U3TOTOBJIEHUE JETANEHl OCEBBIX, LIEHTPOOEKHBIX
KOMITPECCOPOB U CETEH.

15. [IpuBoA TenJioOMeXaHUYECKOT0 000PYAOBAHMSA.

15.1. DnexrpornpuBoj. ONTUMHU3ALUS STEKTPOIPUBOJIA.

15.2. Tlpumep pacyera BETPOIBUTATEIS.

15.3. Ilpumep pacuera ra30TypOMHHOIO MPUBOJIA.

16. ABTOMaTH3al U TEMJIOMEXaHMYECKOro 000Py10BaAHUS.
16.1. ABTOMaTH3UpPOBAHHBIE EPEABHIKHBIE KOMIIPECCOPHI.
16.2. ABTOMaTHUYECKHE KOMIIPECCOPHBIE U HACOCHBIE CTAHIIHH.
17. JHeprocoepexeHue U IKOJIOTHS TENJIOMEXaHHYECKOro 000py/10BaHNS.
17.1. DHeprocOepekeHue B HACOCHBIX YCTaHOBKAX.

17.2. TloHsTHE O TEIUIOBBIX HAacOCaX.

17.3. Tlonsitue o TypOOACTaHIEPAX.

17.4. BerpoanepreTuka.

18. McnibITaHUS TEMJIOMEXaHHYECKOro 000pY10BaAHUS.

19. Crenpapl nis ucneiTanus U uccienoBanus HuT/I.

BCEI'O

34




4.3. Conepxxanue JJa0OpPaTOPHbIX 3aHATHI

HaunmenoBaunue
pasjelia TUCIUILITUHbI

Tema 1abopaTopHOTro 3aHATUS

K-Bo
4acoB

K-Bo ya-
cos CPC

2

3

5

Hacocw1. Kitaccuduka-
uust HacocoB. LleHTpo-
OC)KHBIC HACOCHI.

OnpeneneHne reOMeTPUYECKHUX ITapaMeTPOB LIEHTPO-
0EXHOTr0 HacOCa YHEPTeTUUCCKUX MPEITPUATHI.

2

OceBbIE HACOCHI.

OHpGI[GJIeHI/Ie IrCOMCTPHUYCCKUX IMaApaMCTPOB OCCBLIX
HACOCOB OHCPI'CTHYCCKUX npez[npnﬂmﬁ.

Pabora HacocoB B ceTn

OrnpezenieHre reoOMeTpUUECKUX MapaMeTpoOB HACO-
COB, pa0OTAIONINX B CETH SHEPTCTHUYCCKUX MPEITPH-
SATHU.

Teopus KOMIIPECCOPHBIX
MallluH

OnpeneneHne reoMeTPUYECKUX I1apaMETPOB KOM-
Ipeccopa SHEPreTUUECKUX MPEITPHUSITHIA.

JnHamuyeckue KoM-
mpeccopsl (TypOoKoM
MIPECCOPHI)

OrnpezenieHne reoOMeTpUIECKUX MapaMeTpOB LIEHTPO-
OC)KHOT'O HarHeTaTe sl IHEPreTUICCKUX TIPEATIPHsI-
THH.

LleHTpOoOE)KHBIE BEHTHU-
JISITOPBI

Omnpenenenne reoMETPUYECKUX [1apaMETPOB BO3/LY-
XOBOJIHOM CETH YHEPreTUYECKUX MPEINPUATHHN.

O6opynoBaHue KOM-
MIPECCOPHBIX CTAHIUN

OrnpeneneHre reoOMeTPUIECKUX MTapaMeTPOB KOM-
MPECCOPHOM CTAHIIMU SHEPTETUUYECKUX MPEATPHSI-
THH.

8.

[IpuBoa TemIIOMEXaHU-
YECKOT0 000pYI0BaHUS

Onpenenenne reoMeTpUYECKUX TapaMETPOB BETPO-
JIBUTATENIS] DHEPTeTUYECKUX MPEATNPUATUI

UTOI'O

17

17

BCEI'O

34

4.4. Conepxanue PI'3

z

Tema PI'3 Muamkartop I1K-4.1

Pacuer, ucnsitauus u 3gdexruHoe ynpasienue ['TY.

Pacuer, ucnpitanus u 3gppeKTUBHOE yrpaBieHue Bo3ayxoayBok BI'TVY.

Pacuer, ucnpitanus u 3¢pGeKTUBHOE YIIpaBI€HUE BOJTOPOAHBIX TYPOUH.

Pacuer, ucnbiTanust U 3QPEeKTUBHOE YIPABICHHUE BETPOYCTaHOBOK.

PvaeT, HCIBITAHUA 1 MOHUTOPUHI COJTHCYHBIX ITApOTCHECPATOPOB

Pacuer, ucnbiTauus U 3QPeKTUBHOE yIPABICHUE MAPOBBIX KOTJIOB.

PacueT, ucnsiTauus U 3QppeKTUBHOE yIpaBIeHUE BOAOTPEHHBIX KOTJIOB.

Pacyer, ucnpitanusi ¥ 3 PeKTUBHOE YIIPaBIECHUE IBIMOCOCOB.

O (N[O [WIN|F-

Pacuer, ucnpitanust ¥ 3pPeKTUBHOE YIIPABICHUE HACOCOB.

[EY
o

Pacyer, ucnpiTaHusi ¥ MOHUTOPUHT PYKaBHBIX (PHIIBTPOB.

-
[N

Pacyer, ucnpitanusi ¥ 3pPexKTUBHOE yIpaBIE€HUE TEIJIOBBIX HACOCOB.

[N
N

Pacuer, ucnpiTanust ¥ 3¢ peKTUBHOE YIIpaBiIeHHe TypOoIeTaH1ePOB.

[EY
w

[TpuOopbl, UCHIBITAHUS U

rbdexTrBHOE ynpaBieHne TypOOIeTaHIEPOB.

[N
IS

[TpuGopsl, UCTIBITAHUS U

B(I)(I)CKTI/IBHOC YHpaBJICHUC TCIJIOBBIX HACOCOB.

[EY
a1

[TpuOopbl, UCHIBITAHUS U

7 dexTHBHOE yIIPaBJICHHE BETPOYCTAHOBOK.

[EY
(op]

[TpuOopbl, UCHIBITAHUS U

7 eKTHBHOE yIIPABJICHHE THIMOCOCOB.

[
\]

[TpuGopsl, UCTIBITAHUS U

s¢deKTHBHOE YIIpaBieHHe BO3AYX0ayBok BI'TVY.

[EY
(0e]

[TpuOopbl, UCHIBITAHUS U

7 exTHBHOE yIpaBJICHHE MAPOBBIX KOTJIOB.

[N
O

[TpuGopsl, UCTIBITAHUS U

s (heKkTUBHOE YIIpaBICHHE BOJAOTPEHHBIX KOTIIOB.

N
o

[TpuGopsl, UCTIBITAHUS U

s dextuBHOe ynpasiaenue ['TY.

N
[y

[TpuGopsI, UCTIBITAHUS U

a2 exTHBHOE yIIPaBICHHE HACOCOB.

N
N

[TpuGopsl, UCTIBITAHUS U

s dexTuBHOE ynpasiaerue benospckoit ADC.

N
w

[TprOopbl, UCTIBITAHUS 1 MOHUTOPUHT 3P PEKTUBHOE yIPaBIECHNE CUCTEMbI YMHBIH TOM.




|24 | [TpubGopsl, uctipiTanus U 3G (PEKTUBHOE YIPABJICHHE CUCTEMbl YMHBIN TOPOI. |

Lenp PI'3: u3yyenue crysaeHTaMu METOAMK M (pOpMUpOBAHUE 3HAHHIA 3TANOB pa3BUTHS YP(EeKTHBHOTO
yIpaBJICHUS U aBTOMATH3AIMU SHEPTeTUKH, 3HAKOMCTBO C OOLIIMMU CBEICHUSAMU O HEBO30OHOBIISIEMBIX U BO300-
HOBJISIEMBIX HEPI€TUYECKUX PECYpCax, CXeMaMU M IPUHLUIIAMU paOOThl PA3JIMYHBIX BUJIOB SHEPreTUUECKUX
YCTaHOBOK, CBEJICHUSI O METPUYECKHUX IIKaJaX ¥ MEKIYHAPOJIHBIX CUCTEMAaX €IMHUI U3MEepeHUs (PU3NUEeCKUX
enunull. [IpuoOpereHre HABBIKOB CAMOCTOSTEILHONW M KOMAaH/IHOM paOOThI, N3yUEHHE MPABUIT TEXHOJIOTHUECKOM
JUCHUIUTAHBI TIpH dKcrutyatanuu OITJ], cTaBuTh U periaTh 3a/1a4d SHEPTeTUKU C UCIOJIB30BAHUEM MOTYYEHHBIX
3HAHUU.

PI'3 BkiItO4YaeT pacyeTHO-MOSICHUTENFHYIO 3aMCKy U TpapHUuecKyro 4acTb. PacueTHO-osSCHUTENbHAS
3amucka B 00béMe 25- 30 cTp. U cocrout U3 ciemyromux pasznenon: Conepxanue:l. BBegenue (mpobiema),
2.000cHoBaHue, 3.0nucanue u pacuérel, 4.3akimouenue (utor), 5. Jluteparypa. PI'3 BeImosHAETCS B COOTBET-
crBum ¢ PJI-013- 2013 Ha oopmiieHre TEKCTOBBIX JOKYMEHTOB.

I'padpuaeckas yacTh npeacTanisgeT codoi 8-10 TuCTOB AMEKTPOHHOU Npe3eHTanuu. [locie mpoBeaeHus
npeasaputensHoi samutsl P13, 1uist passurus HaBbIKOB KOMaHIHON paboTHI MOTYT OBITH chopMupoBansl BTK
CTYACHTOB, JUIS IOPaOOTKU W MPEJCTABICHHS JIyUINX padoT U CTaTei Ha CTyJeHUYECKOW KoH(pepeHuuu, myo-
nukauuu ctare, yuactust Y HUPC u rpanToB, H3roTOBIICHUS CTEHI0B U 00PAa3IIOB.

B npouiecce BbInonHeHNs pacueTHO-IpadUueCcKoro 3aJaHusi, OCYLIECTBIIETCS KOHTaKTHas padora o0y-
yaromierocs ¢ npenoaasareneM. KoHcynbTaluy NpoBOAATCS B Ay TUTOPUH, IOCPEICTBAM JIEKTPOHHOM UH)OP-
MaIMOHHO-00Pa30BaTEIbHON CPEIbl YHUBEPCUTETA.

5. OHEHOYHBIE CPEJACTBA JJIs1 OCYHIECTBJIEHUS TEKYLII'O
KOHTPOJISA U MPOMEXYTOYHOM ATTECTAIIMA

5.1. Peaausanusg komnerenunn: Komnerenuus [IK-4. CnnocodeH pa3padaTui-BaTh CXeMbI pa3Me-
HIeHUS 00h-eKTOB P0G ecCHOHAILHOU Ae-ATeJbHOCTH B COOTBETCTBHM C TEXHOJOTHEH MPOU3BOICTBA.

Cpencrsa orie-
HUBaHUS
IIK-4. Cnocoben pazpabatsl- | [IK-4.1. Ananusupyer pyHkuuu, a taxke napamerpsl [Koncynbranuu,

BaTh CXEMbl pa3MeLIEeHHUs 00b- | U XapaKTepUCTUKH pabouuX MpOIEeccoB 0OBEKTOB Mpo- | cobecenoBa-
€KTOB PO EeCCHOHATILHOM Jiesi- | heCCHOHATBLHON 1eATEIbHOCTH U OINpEeIsieT UX MECTO | HUE, 3aluTa
TEJIBHOCTH B COOTBETCTBUU C | Ha3HAYEHHE B TEXHOJOTMYECKOW cxeme mpousBoi- | PI'3, sx3amen.
TEXHOJIOTHEN TPOU3BOJICTBA. | CTBA MPOAYKIIHH.

KO)I KOMIICTCHIINH I/IHI[I/IKaTOpI)I KOMIICTCHIIN

5.2. TunoBblie KOHTPOJIbHBIE 3a1aHUSA JJIH l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn

HpOMe)KYTO‘-IHafl arTeCTanusd OCyIECTBIIACTCA IO UTOraM BBIIIOJIHCHUA IMPAKTHUYCCKUX 3a1a4, P F3, oT-
BC€TOM Ha BOIIPOCHI, BO3HUKAIOIIHNEC ITPU UX BBIITOJIHCHHUHU U SKCIIPECC OIPOCOM.

5.2.1. IlepevyeHb KOHTPOJIBbHBIX BONMPOCOB /1151 dk3ameHna (Muankarop ITK-4.1)

1.9 pexTHBHOCTD, JOCTOMHCTBA U 00JIACTH IPUMEHEHHS THEBMOTHIPOTPAHCIIOPTA.
2.EHAIBI I3MEPEeHUS TaBIICHHS.

3.1kana gaBneHU# TETIOMEXaHUYECKIX MAIIIHH.

4. Knaccudukanmsi HacoCoB.

5. KoHcTpyKIus IeHTpOoOeXHBIX HACOCOB.

6. YpaBHeHHe Diinepa A EHTPOOESIKHBIX HACOCOB.

7.CtaTn4eckuii ¥ TMHAMUYECKHI HAanop LEHTPOOEKHBIX HACOCOB.
8.TeopeTnueckue U AEHCTBUTEIbHBIE XapaKTEPUCTHUKHU IIEHTPOOEKHBIX HACOCOB.
9.ITogo6ue 1eHTPOOEKHBIX HACOCOB.

10. be3pa3mepHbIe XapaKTEPUCTUKUA U KOAPDHUIIMEHT OBICTPOXOTHOCTH.

11. TlepecueT XxapakTepUCTUK LIEHTPOOEKHBIX HACOCOB.

12. PerynupoBaHue MMO1auH.

13. KaBuTanust u JOIMyCTHMAst BRICOTA BCACHIBAHMSI.

14. TIpumep pacuera U KOHCTPYHUPOBAHUS IIEHTPOOSKHOTO HAacOCa.

15. OceBble HacOCHI.

16. KoHCTpyKIIHS OCEBBIX HACOCOB.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70
71

Pemerka npodueit 0ceBbIX HACOCOB.

YpaBHEHME DHEPTUU U TEOPETUUECKUI HAIIOP OCEBBIX HACOCOB.
XapakTepUCTUKH U PETYJIMPOBAHNUE OCEBBIX HACOCOB.
ITopiiHeBbIE HACOCHI.

WuaukaTopHas nuarpaMMa HOPIIHEBOIO HAcoca.

ITogaya mopuHEBOro Hacoca.

Hanopnas xapakTepucTrka U peryJiipoBaHHUe MOPITHEBBIX HACOCOB.
WNupukaropras momHocts U KIIZI Hacocos.

JomnycTtrmasi BICOTa BCaChIBaHUSI.

Poropusie HacoCHI.

Knaccudukanms cerei.

ConpoTusieHNEe U HAIOPHAasl XapaKTEPUCTUKA CETH JUIsl IEPEMEILIEHUS KUIKOCTEN.
Omnpenenenrue ONTUMAIBLHOTO TUaMeTpa TPyOOIIpoBOAa CETH.
OcoOeHHOCTH pacueTa JUHUH JIsl TPaHCIOPTUPOBKH FOPSYUX I'a30B.
Pacuyer ra3zonpoBo10B ¥ BO31yXOIMPOBOJIOB BEICOKOTO JAaBJICHUS.
YcToiunBOCTh paboThI ceTH (IOMIAX U TUAPABINYECKHE yIaphI).
Pacyer mHEBMOTPaHCIIOPTHBIX CETEH.

OcHoOBHbIE THUIIBI THIPOIPUBOJA U €0 IPUMEHEHUE.

OcHOBBI pacueTa U MPOSKTUPOBAHUS CETEH.

Pabora HacocoB B ceTH.

CoBMecTHas paboTta Hacoca U ceTu. PeryiaupoBanue nojauu.
CxeMbl coeTMHEHUsI HaCOCOB.

[TapannensHOE COeIMHEHUE HACOCOB.

3aKOHOMEPHOCTH TapaJIeIbHON pabOoTHI.

Pabota HacocoB B pacmpe/ieIeHHON CEeTH.

[TocnenoBarenbHOE COETUHEHHE HACOCOB.

CMelraHHOE COeTMHEHUE HACOCOB XapaKTEPUCTUKHU CETH.
PerynupoBanue ycTaHOBKM U3 HECKOJIBKMX HAaCOCOB.

CucreMbl TEXHUUECKOTO BOJIOCHAOXKEHHUSI.

bananc BoJbl IpeANIPUATHS.

HacocHsble cranium.

Br100p HacocoB BOJJOCHAOKEHMS.

Br160p uncia HacocOB B HACOCHOM CTAHIIUU.

YceTpoicTBa 7S OXJIaXKACHUS BOJBI.

OuncTKa NPOMBIIIEHHBIX CTOYHBIX BOJI.

Knaccugukarus koMmpeccopos.

XapakTepUCTUKH U THUIIBI KOMIIPECCOPOB.

TepMoanHaMuKa mpolrecca CKaThs.

VYpaBHeHHE cOXpaHEHHs SHEPTUHU IIpoLecca CKATHS.

KIIJI u MontHOCTH KOMIIpECCOpa.

OxJnaxaeHue raza B KOMIIPECCOPE.

MHoroctyneH4aroe cxaTue.

Pacuyer pacxonia Bojibl Ha OXJIaXk/I€HHE KOMIIPECCOpa.

OO6BbeMHBIE KOMITPECCOPBHI.

KoHCTpyKIIMK TOPITHEBBIX KOMIIPECCOPOB.

WNuaukaTopHas 1uarpaMMa IOpIIHEBOIO KOMIIpeECccopa.

[Tonaya 1 MOIIHOCTH MOPIIHEBOTO KOMIIPECCOpa.
MHorocTyneH4arble MOPIIHEBbIE KOMIIPECCOPHI U IOIIyCTUMAs CTENEHb CKATHS.
PerynupoBanue nopiHeBbIX KOMIPECCOPOB.

BuHTOBBIE KOMITPECCOPBIL.

PoropHbie koMmIpeccopsl.

Knaccugukanus 1TnHaMHYeCKUX HarHeTarenel mo ObICTPOXOJHOCTH.
XapakTepUCTUKH JIOTTACTHBIX KOMIIPECCOPOB U UX MEepecyerT.

. PerynupoBanue 10nacTHBIX KOMIIPECCOPOB.

. LleHTpoOEKHBIE KOMITPECCOPHI.



72. OceBble KOMITPECCOPHI.

73. OcOOEHHOCTH KOHCTPYKIIMH OCEBBIX M IIEHTPOOESKHBIX KOMITPECCOPOB.

74. IlenTpoOeKHBIC BEHTHIISITOPHI.

75. PacueTr 1 KOHCTpYHPOBAaHUE BHICOKOA(PPEKTHBHOTO LIEHTPOOEIKHOTO BEHTUIIATOPA.

76. CHucTeMbl BO3IyXOCHA0KEHHS POMBIIIUICHHBIX MTPEIIPUSTHIA.

77. CoctaB CUCTEMBI BO3TyXOCHA0KCHHSI 1 KOMIIPECCOPHBIX CTAHIUH.

78. OcHOBHBIC THIIBI TOTPEOUTEIICH CKATOTO BO3IyXa.

79. ITpubnuXeHHbIH pacyeT pacxoaa Bo3ayXxa HOTPeOUTENeH.

80. YTouHeHHBI! pacueT pacxoaa Bo3ayxa MOTpeOnuTeei.

81. ITpon3BOAUTETHLHOCTH KOMIIPECCOPHOU CTAHITUU ¥ MMOTEPU BO3yXa B CETH.

82. PacyeT BO3yXOMNPOBOIHOM CETH.

83. O6opynoBaHKe KOMIIPECCOPHBIX CTAHIUH.

84. Bb160p KOMITPECCOPOB CUCTEMBI BO3TyXOCHA0KECHHUSI.

85. Bo3ayxo3abopHoe yCTpONCTBO U (DUIIBTPHI ISl OYHCTKH BO3IyXa.

86. [IpomMexyTOUHBIC U KOHIIEBBIC XOJIOAUIbHHUKH.

87. Bnaromacnootaenureny.

88. YCcTaHOBKH JIJIsl OCYIIIKH CKATOTO BO3yXa.

89. PecuBeps (BO31yXOCOOPHUKH).

90. Cucrema BoJIOCHAOKEHHSI KOMITPECCOPHOM CTAHIIMH.

91. ABTOMaTHYECKOE IPOSKTUPOBAHKUE U U3TOTOBJICHHE JCTATICH OCEBBIX U IICHTPOOCKHBIX KOMITPECCO-
POB, U CETEH.

92. DyeKTPONPUBO/ TEIUIOMEXAHHYECKUX MAIITUH.

93. Pacuera BeTpoaBUTaTEINS.

94. Pacuera ra3oTypOMHHOTO IPUBO/IA.

95. ABTOMaTH3aIMsI TEIUIOMEXaHUYESCKHX MAIIHH.

96. ABTOMaTHU3UPOBAHHBIC MTEPEIBUKHBIC KOMIIPECCOPHI.

97. ABTOMaTHYECKHE HACOCHBIC CTAHIIHH.

98. DHeprocOepexeHUe U HKOJIOTUS TEIUIOMEXaHMUECKUX MAIlIUH.

99. DHeprocOepekeHNE B HACOCHBIX YCTaHOBKAX.

100. [TonsiTHE O TEMIOBBIX HacOCax.

101. IMousTHe 0 TYpOOACTAHICPAX.

102. BetposHepreTrka, BETpOreHepaTopbl BETPOIBUTATEIH.

103. UcnbITaHus TEIUIOMEXaHHYECKAX MAITHH.

104. Ctennpl 17151 KOHTPOJIS TApaMETPOB, UCTIBITAHUS M UCCIIEIOBAHUS TETNIOMEXaHUYECKIX MAIIHH.

5.3. Onucanmne KPUTEPUEB OLICHUBAHUSN KOMIIeTEHIIMI M IIKAJbl OlleHUBAHUA

ITpu mpoMexyTOUHOM aTTecTaluy 10 pe3yJIbTaTaM BbIMOJIHEHUS NMPaKTUYECKUX 3alaHui 1 3anmTel PT'3
JUIsl OOBEKTUBHOCTH OLIEHMBAHUS MCIIONB3YETCs CIEAYIOas [IKajda OLIEHUBAHUS: 2 — HEYIOBIETBOPUTEIBHO,
3 — Y/I0BJIETBOPUTENBHO, 4 — XOPOILIO, 5 — OTJIMYHO.

IToka3zarenu Kpurepnii v
OLICHUBAaHMS OLIEHUBAHUS [Hxana onenusatms POBCHE KOMHETCHIHH
OTJINYHO OTIMYHBIN
3HaTh (COOTBETCTBYET 3HaeT XOpOLIO XOpouit
tabnuue 1) YIOBJIETBOPUTEIILHO IIOPOTOBBIN
He 3naer HEYJIOBJIETBOPUTEIHHO HE J10CTaTOYHBIN
YMeTh (COOTBETCTBYET YMmeer OTJINYHO OTJINYHBIN
tabnure 1) XOpOIIIO XOpOIINA
YIOBJIETBOPUTEIILHO IIOPOTOBBIN
He ymeer HEYJIOBJIETBOPUTEIHHO HE J10CTaTOYHBIN
OTJINYHO OTJIMYHBIN
Brnanets (cooTBeTcTBYET Bnageer XOpOIIO XOpouit
Tabuie 1) YIOBJIETBOPUTEILHO IIOPOTOBBIN
He Bnaneer HEYJIOBJIETBOPUTEIIHHO HE JOCTAaTOYHBIH




OrneHka mperno/iaBaTesieM BBICTABIISETCS] HHTETPAJIBLHO C YUETOM BCEX MOKa3aTenel U KpUTepueB OLEHUBAHMUS.

5.4. Ouenka c)OpMHUPOBAHHOCTH KOMIIeTEHIHIA

Onenka chopMHUPOBAHHOCTH KOMITETEHIUH 110 TIOKA3aTeII0: JHAHUSI.

Kpurepuit

YPOBCHB OCBOCHU U OLICHKA

2

3

4

5

3HaHUE TEPMHHOB,
onpeAeeHu, Io-
HATHH.

He 3naer tepmu-
HOB M Ompenelie-
HU.

3HaeT TEPMHUHBI U
OIIpeIeNIEHHs], HO J10-
MyCKaeT HETOYHOCTH
(hopMyITUPOBOK.

3HaeT TEpPMUHBI U
OnpeJIeeHus B 3a-
TAHHOM OOBEME.

VYBEpPEHHO 3HACT TEPMUHBI U
OIIPEAECIICHN, MOXKET PACLIN-
PEHHO MHTEPIPETUPOBATH UX
CaMOCTOSATEIILHO.

3uanue ocHoBHbIx|HE 3HaeT OCHOB-|3HAaeT OCHOBHBLIE 3a-3HACT OCHOBHBIC|YBEPEHHO 3HAET OCHOBHEIC

3aKOHOMEpHOCTe}A, [HPIE 3aKOHOMEPHO-|KOHOMEPHOCTH, COOT-|3aKOHOMEPHOCTH, |3aKOHOMEPHOCTH, COOTHOLIIE-

COOTHOMICHHIA, CTM U COOTHOILE-HOLIEHUS, TIPMHLAIIBL COOTHOLICHHS, JIO-|HHsl, IPMHLMIIb! TOCTPOCHH

IIPHHITATIOB. HMS, IPMHLIHMIBIIOCTPOEHUS 3HAHMIA|THKY IO3HAHMSA, MX|[3HAHUH, MOXET HX MOJy-
IIOCTPOCHUSA  3HA-|c OIMOKAMHU. 00OCHOBaHHS  H|4HUTb, 000CHOBATEL U HCIIOJIb-
HUI. MIPUMCHCHHSI. 30BAaTh.

Oo0BeM ocBoen-|He 3Haer 3Haum-|3HaeT TOIBKO OCHOB-|3HaeT  MaTepuan|OO0magaeT TBEPABIM M IOJI-

HOT'O MaTcpHraja.

TEeJIbHOU YacTu Ma-
Tepuajla  JIUCIHU-
IJITUHBI.

HOM MaTepuajl JHC-
LUILIMHEL, HE YCBOMII
€ro JIeTajei.

JIUCLIUIUINHEL B 3a-
IAHHOM O0BEME.

HBIM 3HAHUEM MaTepHala
IACHUIUIMHEI, BJIageeT Jo-
[MOJIHUTEIbHBIMHU 3HAHUSIMH.

IlomHOTa OTBETOB

He naer oTBeThl Ha

[[aeT HCIIOJIHBIC OT-

JlaeT oOTBETHI Ha

JlaeT mosHbIe, pa3BEpPHYTHIC

Ha BOIIPOCHL. OOJIBIIMHCTBO BO-|BETHI Ha BCE BO-|BOIPOCHI, HO HE|OTBETHl HA IOCTABICHHBIE U
IIPOCOB. IPOCHL. BCE — [IOJIHBIE. JONOJHUTEIBHBIE BOIIPOCHI.
YerkocTh uznoxe-|M3maraer 3uanus|M3naraer 3Hanusa c|M3maraer 3HaHUA|YBEPEHHO M3JIaraeT 3HAHMSA
HUsI ¥ MHTepIpeTa-|0€3  JOTHYCeCKOi HAPYIWIEHHSAMH B JIO- Oe3 HapyLICHMH BB JIOTMYECKOH I0CIE0Ba-
LIMH 3HAHMA HOCJIEIOBATENbHO- [THYECKOM T10CIIEN0Ba-|IOTHYECKON  10-{TENBHOCTH, CaMOCTOSITENBHO
CTH. TEIBHOCTH C OIIHMO-|CIEI0BATEIbHOCTH |[UX UHTEPIPETUPYET U aHAIIU-

KaMU.

u 06e3 onnooK.

3UpYET, TEHEPUPYET UICH.

He wnmoctpupyer
U3JI0KEHHE TOsIC-
HSIFOIMM cxe-
MaMH, PUCYHKaMHU
U TIpUMEPaAMH.

Brimomasger mnoscHs-
IOIE CXEMBbl U pH-
CYHKH HEOpPEXHO U C
OIINOKaMH.

Brimoaasaer nosc-
HSIOIIUE PUCYHKHU
U  CXEMbl  KOp-
PEKTHO W TIOHSITHO
0e3 omMnoOOoK.

YBepeHHO BBITIONHSIET TOSIC-
HSIOIIME PUCYHKH M CXEMBbI
TOYHO U aKKypaTHO, PaCKphbI-
Basi TOJTHOTY YCBOCHHBIX 3Ha-
HUM.

HesepHo usnmaraer
U HHTEPIPETUPYET
3HaHUS.

JlomyckaeT HETO4HO-
CTH B M3JI0)KCHUU U
UHTEpIIpETalul 3Ha-
HHUM.

I'pamoTHO 1 1o Cy-
HIECTBY M3JIaraer
3HaHMS B 3aJaH-
HOM o0BEMeE.

YBEpEHHO, TIPaMOTHO W
TOYHO M3JIaraeT 3HaHus, Je-
JIAET CAMOCTOSITENIbHBIE BbI-
BOJIbI, TEHEPUPYET UACH.

OI_ICHKa C(l)OpMI/IpOBaHHOCTI/I KOMIIETEHIIMH MO ITOKA3aTeIi0: Y MEHHUS.

YpoBeHb OCBOEHUS U OLICHKA

Kpurepnit
2 3 4 5
Vmenne  npume-/He ymeer mpume-YMeer — IOPUMEHATH|YMEET NPUMEHATH|YBEPEHHO YMEET IIPUMEHATh
HATD TepMUHBL, [HATb TEPMHHBI H|TCPMUHBI U OINpE/C-| TEPMUHBI H OIPE-TEPMUHBI, ONPEIEIEHHS, MO-

OTpeeNieHus1, Io-
HATUSL.

OIIpCACIICHUS.

JIEHUS, HO JIOIYCKAeT
HETOYHOCTH (opMy-

NeJIEHus, B 3a7aH-
HOM o00BeMe 0e3

KET KOPPEKTHO c(hopMyiu-
pOBaTh UX CAMOCTOSITEIILHO B

JIAPOBOK. OIUOOK. IOJTHOM O0OBEME.

VMeHue npume-|He ymeer npume-VMeer  NpUMEHATH| YMEET NPUMEHSTH| Y BEPEHHO YMEET IPUMEHSTh
KOHOMEPHOCTH, CO- KOHOMEPHOCTH ~ U|MEPHOCTH, COOTHO-/HOBHBLIE  3aKOHO-|COOTHOILEHHMS, JIOTUKY IIO-

COOTHOIICHUSI MEPHOCTH, COOT-|3HAHHUI, MOKET CaMOCTOs-
OTHOIIICHHUS, [PHH- , IMeHNs,  [PHHIMITBI p > >

IIPUHIMIIBI I10- IOCTPOEHUS 3HaHUH HOIICHUSA, JIOTUKY|TCJIBHO HMX IIOJIYYUTh U pac-
[HIIBL. CTPOCHHMS 3HAHUH. |¢ OIIMOKAM. HO3HAHUSL. IMMPEHHO HCTIOIB30BAaTh.
Vmenne  npume-He ymeer mpume-|YMeeT — NPUMEHATH|YMEET NPUMEHATL|YBEPEHHO —JIEMOHCTPUPYET
HSITb 00BbeM OCBO-|{HSITH  3HAUUTEIb-|TOIBKO OCHOBHOM|MaTepuasl JIUCIH-|TBEPAbIE U IIOJIHBIE 3HAHUA

CHHOI'O MaT€puaja.

Marcpuaia JUCHMITIIINHBI,




HYI0 YacTh Mare-
puana IUCLIU-
IUIAHEL.

marepualn JUCIIH-
IININHBI, HC yCBOI/IH
€ro JaeTajcu.

INIMHBI B 3aJaH-
HOM 00BEME.

BJIaACCT AOIIOJHUTCIBbHBIMU
3HaHUAMU.

Ymenue popmynu-
poBaTh UCYEPIbI-
BalONIMM OTBET Ha
BOIIPOCHI.

He ymeer dopmy-
JIUPOBaTh OTBETHI
Ha OOJBIIMHCTBO
BOIIPOCOB.

HeyBepenHno naer He-
MOJIHBIE OTBETHI Ha
BCE BOMPOCHI.

JlaeT oOTBeTHl Ha
BONIPOCBI, HO HE
BCE€ — TOJTHBIC.

YBepeHHO [1aeT TMOJHbIC,
pa3BEpHYTHIC OTBETHI Ha TO-
CTaBJICHHBIE W JIOTIOJIHUTEITb-
HBIE BOIIPOCHI, TEHEPUPYET
UJICH.

VYMeHre 4eTKko u3-
jJaratb W HMHTEp-
MPETUPOBATh 3Ha-
HMUS.

He wuzmaraer 3Ha-
HHUS B JIOTHYECKOU
1ocJIeA0BaTENLHO-
CTH.

WM3maraer 3Hanma c
HapylUICHUsIMU B JIO-
TUYEeCKOH II0CIIe0Ba-
TEJILHOCTH U C OLINO-
KaMHU.

Hznaraer 3HaHusg
0e3 HapylIeHU B
JIOTUYECKOH  TIO-
cJIeIoBaTEeIILHO-
CTH.

YBepeHHO u3JIaraeT 3HaHUs
B JIOTHYECKOM IIOCIIC/IOBA-
TEIBHOCTH, CaMOCTOSATEIBHO
WX UHTEPIPETUPYET U aHAJIH-
3UpYyeT, TEHEPUPYET UJICH.

He unmoctpupyer
U3JIO)KEHUE  TI0sC-
HSOUIMMUA cxe-
MaMH, PUCYHKaMU
U IPUMEpaMH.

BrImonuseTr MoscHs-
IOIME CXEMBI, pH-
CYHKH HEOpPEXHO H C
OIIIMOKaMH.

Brmomnasger mosic-
HSIOIIME PUCYHKH
U CXEMbl  KOp-
PEKTHO M IOHSATHO
B 3aJaHHOM O0Ob-
eMe.

YBepeHHO BHIMIOJHSET IOsIC-
HSIOIIUE PUCYHKH M CXEMBI
TOYHO U aKKYpPaTHO, PACKpPhI-
Bas IIOJIHOTY YCBOCHHBIX 3Ha-
HU.

Hesepno uznaraer
U HHTEPIPETUPYET
3HaAHUA.

Jonyckaer HETOYHO-
CTH B H3JIOKEHUU H
HMHTEpIpeTaluu 3Ha-
HUM.

KommerenTHo, mo
CYIIECTBY  H3JIa-
racT 3HAHUS B 3a-
JIaHHOM OOBbEME.

YBEepeHHO, TIpaMOTHO U
TOYHO W3JIaraeT 3HaHus, Jie-
JIAET CaMOCTOSITEJIbHBIE BBI-
BO/Ibl, FEHEPUPYET UJIEH.

Ornenka c()opMHUPOBAHHOCTH KOMITETEHITUH 110 TTOKa3aTeio: BJalieTh.
K N YpoBeHb OCBOEHUSI U OLICHKA
puTtepuii
2 3 4 5
Bnageer  rtepmu-He Bnaneer tep-|Bnameer tepmunamuBioaneer  TepMu-|YBEpPEHHO BJIaJICE€T TEPMH-
HaMmH, ompeznerne- MHWHaMU U OIPEAC-|U ONPCACICHUAMU, HO|HAMHA ONIPEACICHN-|HAMHU U OnpeCaACICHUAMU, MO-
HUAMH,  TIOHSTH-|TCHUAMH. JIOITyCKAET HETOYHO-|AMM, B 3aJaHHOM|’KET KOPPEKTHO PaCIIMPEHHO
ML cTu (hOPMYJIUPOBOK. |[0OBEME. chOpMYJIMpOBATH HUX CaMO-
CTOSITEIBHO.
Bnaneer ocuos-|He Bianeer ocHoB-|Bianeer ocHoBHBIMU|Brafieer  OoCHOB-|YBEpeHHO BiIaJeeT OCHOB-
HBIMH 3aKOHOMep-|HPIMH  3aKOHOMED-|3aKOHOMEPHOCTSIMH, |HBIMU 3aKOHOMED-|HBIMH  3aKOHOMEPHOCTSMH,
HOCTSMH, COOTHO-|HOCTAMI H  COOT-|COOTHOUICHUAMH, HOCTSIMH, COOTHO-|COOTHOIICHHUSIMH,  ITPUHIIH-
HICHHAMH, TIPUH- HOIIICHUSIMH, [PUHLUIIAME To- IIEHUSIMU B 3aJlaH-[TaMH TOCTPOCHUS 3HAHM,
NPHUHIUIIAME  [10-|cTpOEHHs] 3HAHUH ¢|HOM o0BeMe. MOXKET CaMOCTOSTEILHO UX
funamu. CTPOCHUSA 3HAHUU. |orIHOKaAMU. MOJIYYUTh U UCTIOJIb30BaTh.

Brnagers o0BpeMoM
OCBOEHHOI'O Mare-
puaina.

He Baageet 3Haun-
TEILHOM  YacThIO
MaTrepraia JIUCIH-
ILTAHEL.

Bnaneer Toapko oc-
HOBHBIM MaTepHaIIOM
JUCIUILINHEL, HE
YCBOWJI €r0 JIETAJIEH.

Bnaneer matepua-
JIOM JUCUHTIUINHBI
B 3aJaHHOM O00b-
eMe.

Brnaneer TBEpAbIMHU U II0JI-
HBIMH 3HAHUSMH MaTcpualia
JUCHUIIIIMHBI, W OJOIIOJHH-
TCJIbHBIMU 3HAHHUAMMU.

Bnageer ucuepnsl-
BalOI[MMH 3HAHU-
SAMU.

He Bnaneet ucuep-
MBIBAIOIMMHU  3HA-
HUSIMH Ha BCE BO-
MPOCHI.

JlaeT HeIoJHBIE OT-
BETHI Ha BCE BOIPOCHI
C OIIUOKAMHU.

Bnaneer  wucuep-
MBIBAIOIIMMHU 3HA-
HUSIMM, HO HE Ha
BCE BONPOCHI.

YBCpCHHO BJIaACCT HCUCP-
IObIBAIOIIIUMHU 3HAHUAMH Ha
BCC IIOCTABJICHHBIC U OOIIOJI-
HHUTCJIbHBIC BOITPOCEHI.

Bnageer 4erkum
U3JI0KEHUEM U UH-
TeprpeTamnuen 3Ha-
HUM.

He Bmageet 3Hanu-
SIMA B JIOTUYECKOH
MOCJIEI0BaTEILHO-
CTH.

Bnageer 3HaHusIMU C
HapyIICHUsIMA B JIO-
THYECKOH IOCIEI0Ba-
TEJIBHOCTH U C OLINO-
KaMH.

Bnaneer 3HaHU-
SIMHA B JIOTUYECKOU
IIOCJIEA0BATEb-
HOCTH B 33JJaHHOM
o0BeME.

VYBEepeHHO BianeeT 3HAHU-
MU B JIOTHYECKOH MOCIIEN0-
BaTEJIbHOCTH, CaMoCTOsI-
TENbHO WX AaHAIM3UPYET H
UHTEPIPETUPYET.

He Bnaneer rpadu-
KO M WILIIOCTpa-
LUSAMH, TOSCHSIO-
IMMH  CXEMaMH,
PUCYHKaMHU U IpH-
MepaMu.

Brnaneer rpaduxoi,
MOSICHSIONIMMH  PH-
CYHKaMH ¥ CXEMaMH
HEOpeKHO, C Ommuob-
KaMH, MOXET WC-
MPABIATH OMIUOKH.

Brnaneer rpadu-
KOH, MHOSICHSIO-
MU PUCYHKaMH,
cXeMaMu KOp-
PEKTHO, HO HE B
ITOJTHOM 00BEME.

VYBepeHHo Bmanmeer Tpadu-
KOW TMOSICHSIIOIIUMHU PHUCYH-
KaMH, CXEMaMU TOYHO M aK-
KypaTHO, pacKpblBas IIOJI-
HOTY YCBOEHHBIX 3HAaHWH, Ie-
HEpUPYET UJIEH.




He BJIaACCT 3HAHU- ):[OHYCKaeT HECTOYHO- Kommierentao
AMH U HX HHTICP-|cTH M OINHMOKU B m3-/BIAACCT U IIO CYy-H3JIO)KCHHCM M MHTCPIIPCTH-
MpeTanuen.

YBEpEeHHO BIAJIEET UYETKUM

JIO)KGHUW M HHTEp- MCCTBY M3JIaracr|\poOBaHUCM 3HAHUH, JOCJIACT

peTanun SHAHMIL. 3HaHUA. CaMOCTOSATCIIBHBIC BBIBOBI.

Onenka npenogaBaresieM BbICTABIIAETCS MHTEIPAIbHO € YUYETOM BCeX IOKa3aTeel, KpUTEPUEB OLEHU-
BaHUS U IPOMEKYTOUHOM aTTectanuu, PI'3 n Hay4Hoii paboThI.

6. MATEPUAJIBHO- TEXHUYECKOE YYEBHO-METOJAUYECKOE

N THOPOPMAIIMOHHOE OBECIIEYEHUE

6.1. MaTepuajbHO- TEXHHYECKOE o0ecrevyeHue

Ne IMomermenus OCHAIIEHHOCTE CHEUAILHEBIX IIOMEICHUH
CaMOCTOSTEIIBHOU JUISL CAMOCTOSITENBHON pabOThI
paboThI
1 | Jlaboparopus termno- | AyIuTopusi, OCHAIICHHAs MMCbMEHHBIMH CTOJIAMH, CTYJIbSIMH, KJIIACCHOM JIOCKOM
MEXaHUYECKOT0 000- | (AJi1 PUCOBAHUS MEJIOM WU MapKepoM), IEKTPOHHAs J0CKa, KOMITbIOTEPHBIN
pyZloBaHUS KJIacC, 3JIEKTPOHHbIE MaTepUallbl, MaTOOECIIEUEeHUE, IEUCTBYIOLINE 00pa3ibl U
MakeThl 000PYI0BaHMsI, HIEKTPOHHAS TUCTIETUEPCKasi YHUBEPCUTETA, IIEKTPOH-
HBII IYJIBT YNPABIECHUs KOTEIBHOH, NelcTByomMe KorenabHble bI'TY, crenasl
JUISL UICIIBITAHUSI HACOCOB U BEHTWJISITOPOB, JJIsL ONPENEICHUs THAPABINYECKUX
conpoTuBieHuH, K03ddunmento Crpyxans, PeliHonbaca, BOIHOBOTO COMpO-
TUBJICHUSI; BEHTUJISITOPBI; Ta30BbI€ CUETUMKH; U3MEPUTEIBHBIE KOJUIEKTOPHI
BI'TY, nudpmMaHOMETphl; 3JIEKTPOHHBIM YacCTOTOMEp; ILIYMOMED; BaTTMETP;
TpyOku [luro-IIpanarns; 1,2,3,5 xanansabie Mukpo3ouasl bI'TY, rpe6énku u
6arapeiinpiii Manometp BI'TY; 006pa31ioBbie TEpPMOMETPBI, aMIEPMETPHI U BOJIb-
TMETpbI; yueOHas 1abopaTopusi TEIUIOTEXHUKH, 000pYy/I0BaHUE: BEHTHIISTOPSI;
ra30BbIe CUCTUUKH; AHU(PMaHOMETPBI; YCTAHOBKA JUIS M3YYCHHUS Ta30JMHAMUKA
IICEBJO0KMKEHHOTO CII051, TPENapUPOBAHHBII KOMIIBIOTED, 3JIEKTPOHHBIE MaTe-
puansl, Matobecnieuenne. CTEHABI JUIsl MCTBITAHUS TEIJIOMEXO00OpYAOBaHMUS,
JeicTByoIuMe 00pa3ibl U MaKeTbl 000py10BaHUs, TUCbMEHHBIE CTOJIBI, CTYJIbS,
AJEKTPOHHAs I0CKa, HOYTOYK.
2 | KomnbroTepHbIit IInceMeHHBIE CTOIIBI, CTYJIbSI, 1OCKA [l PUCOBAHMSI MEJIOM WJIM MAPKEPOM, JJIEK-
KJ1acc TPOHHAs JI0CKa, KOMIIBIOTEPHBIN KJIACC C BO3MOYKHOCTBIO MOJIKJIFOUEHUS K CETH
«MHTepHe™.

3 | bompmoit m wmaneni | Crienuan3upoBaHHas MeOeIb; KCEPOKCHI, TPUHTEPHI, KOMIBIOTEpHAs TEXHHKA,
YUTATBHBIN 3a1 OMO- | monKIIOYeHHas K ceTH «VHTepHeT», uMeroIas J0CTy B JIEKTPOHHYIO HH(OP-
muoteku BI'TY g | MannmoHHO-00pa30BaTENbHYIO CPEY.

CaMOCTOSITEIIbHOU
paboThI
6.2. JInueH3MOoHHOE H CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe obecriedeHne

No | TlepeuyeHb JTUIIEH3HOHHOTO PexBU3HUTHI MOATBEPKIAFONIETO TOKYMEHTA
IPOTPaMMHOT0 00eCTIeUeHHSL.

1 | Microsoft Windows 10 Kop- | Cornamenne Microsoft Open Value Subscription V6328633. Coria-
[IOpaTUBHAA menne aeiictButensHo ¢ 02.10.2017 mo 31.10.2023). [dorosop mo-

craku [10 0326100004117000038-0003147-01 ot 06.10.2017

2 | Microsoft Office Professional | CormamenuneMicrosoftOpenValueSubscriptionVV6328633.  Corunarie-
Plus 2016 aue aerictsurenbHo ¢ 02.10.2017 mo 31.10.2023

3 | Kaspersky Endpoint Security | I'paxxnancko-nipaBoBoii Jlorosop (Kontpakr) Ne 27782 «IlocraBka
«Cranmaptaeiii Russian Edi- | npomienuss mpaBa noib3oBanus (nmuuen3un) KasperskyEndpoint-
tiony Security ot 03.06.2020. Cpok naeiictBus autien3uu 19.08.2022r.

4 | GoogleChrome CBobogHO pacnpoctpansiemoe [1O corimacHO yCIOBUSM JIMICH3HOH-

HOT'O COTJIALLICHHUS.
5 | MozillaFirefox CBoboxno pacrpoctpansemoe 1O corimacHO ycnoBHsSIM JIMIEH3UOH-

HOIr'o COorJialliCHMs.




6.3. [lepeyeHb yueOHBIX U3IaHUI M Y4eOHO-MeTOANYECKNX MATEPUAJIOB
OCHOBHAA

1. TlaBnos, K.®. [Ipumeps! 1 3aauu 10 Kypcy MPOLECCOB U alapaToB XUMHUYECKOW TEXHOJIOTHH: yueo-
Hoe rocobue 1t By3oB/ K.®. [TaBnog, [1.I'. PomankoB, A.A. Hockos; pex. I1.I. Pomankog. 10-e 3., mepepad.
u go. — JI.: Xumus: Jlenuarpaackoe ota-uue, 1987. — 576 c.

2. COopHUK 3a/1a4 10 TEXHUYECKON TepMoauHamuke, Pabunosuu O.M., - M.: MammnocTpoenue, 1973.
-344 c.

3. Tommunenckuii, B.C., Cabunun 10.A., FOpuyk JI.}O. DnemenTsr u ycrpoiictBa aBToMatuku:/ [lon
pen. Cabununa I0.A. - M.: Mamunoctpoenue, 2001. - 472 c.

4. Tposukun, F0.B. IIpoexktupoBanue u 3KCIUTyaTalys BBICOKOTEMIIEPATYPHBIX TEXHOJIOTUYECKUX YCTa-
HOBOK./ FO.B. TposiakuH. - M.: MOU, 2002. — 324 c.

5. TemnorexHUYECKHE UCTIBITAHUS KOTEIBHBIX ycTaHOBOK./ B.W. Tpem6onis, E.JI. ®unrep u ap. -2-¢ uz .
nepepad. u gon. -M.: Dueproatomusaar, 1991. 416 c.

6. Kynapssues E. M., CrenanoB B.B. BrinosnHeHrne BBIMYCKHOW KBAIM(PUKAIIMOHHON paOOTHl Ha KOMITh-
rorepe: YueOHoe mocobue st By30B./ E.M. Kynpssues, B.B. CrenanoB. — M.: U3znarenbckuit JJom «bAC-
TET», 2013. — 240 c.

7.  AdponmHAMHUYECKHI pacyeT KOTEIbHBIX yCTaHOBOK (HOpMaTHBHBIN MeTon)/ mox pen. C.U. Mouana. —
3-e 3. — JI.: Dueprus, 1977. — 256 c.

8. AmnypseB, B.J1. CnpaBouHUK KOHCTpYKTOpa-mamuHocTpouteis. B 3 kH. - M.: MamuHocTpoeHue,
2001.-T.1.920c.

9. AmnypseB, B.I1. CpaBouHUK KOHCTpYKTOpa-mamuHocTpouteis. B 3 kH. - M.: MamuHocTpoeHue,
2001.-T.2.912c.

10. Anypoes, B.M. CrnpaBouHuK KOHCTpyKTOpa-MammuHocTpoutens. B 3 ku. - M.: MamuHocTpoeHue,
2001.-T. 3. 864 c.

11. Opnos, I1.1. OcHoBbl KOHCTpYHpoBaHUs. CripaBouHO-MeToa4ecKoe nocodue. Ku. 1. - M.: MammHo-
ctpoenue, 1988. - 560 c.

12. Opmos, I1.U. OcHoBbI KOHCTpyHpoBaHus. CrpaBouHO-MeToAnYeckoe nocodue. Ku. 2. - M.: MammHo-
ctpoenue, 1988. - 544 c.

13. Huxwutus, FO0.M. KoHcTpynpoBaHue 311€MEHTOB JieTalleil U y3/10B aBUAIlMOHHBIX ABUraTesnei. -M.: Ma-
muHocTpoeHue, 1968. - 323 c.

14. T'azoTypOunHbIe ycTaHOBKU. KoHcTpykiun pacueT: CnpaBounoe nocodue / ITog o6m. pex. JI. B. Ap-
cenbeBa U B.I'. Teipbrukuna. -JI.: Mammaoctpoenun, 1978. - 232 c.

15. Jleranu mamuH. Pacdyer n koHctpyupoBanue. CrpaBounuk. T. 3. / IToa. pen. H.C. Auepkana. -M.:
Mammnoctpoenue, 1969. - 471 c.

16. CmpaBounuk TexHojiora-mamuHoctpoutens. T.1. / Ilox pea. A.H. Manosa. -M.: MamuHocTpoenue,
1972. - 568 c.

17. CopaBounuk TexHosora-mamunoctpoutens. T.2. / Ilox pen. A.I'. Kacunosoii, P.K. Memniepsikosa. -
M.: Mamunoctpoenue, 1972. - 694 c.

18. Adanaceesn, B.H. N3yuenue Tennoduznyeckux MporeccoB U CBOMCTB BEIIECTB C UCTIOIb30BAHUEM Me-
TOJ0B KOMIIBIOTEPHOTO MOJICITUPOBAHUS [ DIEKTPOHHBIN pecypc]: yaeOHoe mocodue mo Kypey « Teopust Temio-
maccooomena» B.H. AdanacweB [u 1p.].— DneKTpoH, TEKCTOBbIE AaHHbIe.— M.: MOCKOBCKHIi TOCYJapCTBEH-
HBI TexHuueckuid yHuBepcuter umeHun H.D. baymana, 2013.— 84 c— Pexum nmocrtyma: ttp://www.
iprbookshop.ru /31409.— OBC «IPRbooks» http://www. iprbookshop. ru

19. Hosukos, CU. OnTrMu3anus CHCTEM aBTOMATH3AIH TETTIOIHEPTeTHIECKUX TporieccoB. YacTh 1. AB-
TOMAaTHUYECKNUE CUCTEMBI PETYIMPOBAHUS TEIUIODHEPIETUUYECKUX MPOLIECCOB C aHAJIOIOBBIMHU PETYJIATOPAMU
yuebHoe mocobue. - HoBocubupck: HoBocuOupckuii rocynapcTBeHHBIN TeXHHUUeCKUi yHuBepcuteT. -2011.-
http://www. iprbookshop.ru

20. IMpynaukos B. B., Bakunos A. H., [Ipyaaukos I1. B. ®azoBsie nepexoapl ¥ METOIBI HX KOMITBIOTEP-
HOTO MojenupoBanus. - MU3narensctBo: ®UIMATIINUT, 2009. - 224 c.

21. Yepros B.I"., OcHOBBI KOMIIBIOTEPHBIX TEXHOJIOTHI B TEINIO3HEPTeTUKE. YUeOHOe Tocodue Mo JUCIIH-
riiHe ¥ BbinonHeHuto PI'3 u kypcosbix padot. benropoa: Uzn-so BI'TY, 2021. — 118 c.

22. KoMIIbIOTEPHOE MOJICTUPOBAHNE TEXHOJOTHUECKUX MPOIIeCcCOB: yueOHoe mocodue / A. A. Mucakos-
ckuii, A. B. Ilepebeiinoc — BnaguBocrok: M3n Bo [Janbpeiosry3, 2009.

23. OcHOBBI COBpeMEHHOU »HepreTuku: y4ed. mis By3oB B 2 T. T.1: CoBpemeHHast TeruiodHepreTuka /
Tpyxuuit AJl. [u ap.]; mox obm. pea. E.B. Amerucrosa. - 5-¢ u3s., crep. - M.: MOU, 2010. - 472 c.
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24. TumonuH, A.C. OCHOBBI KOHCTPYUPOBAHUS U pacueTa XUMHKO- TEXHOJIOTHIECKOTO U TPUPOJOOXPAH-
Horo obopynoBanusi. CnpaBounuk. T.1- Kamyra: M3narensctBo boukapesoiit H.®., 2006. -852 c.
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