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1.OBILASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI
YYEBHOWU TN CIUILINHEI

1.1 MecTO AUCHUIJIMHBI B CTPYKType OCHOBHOH mpodeccHoHaTIbLHOI

o0pa3oBaTeIbHOMNPOrpaMMbl: 001IEIPOPEeCCHOHATHLHBIN IUKII.

VY4eOHast TUCUUIUIMHA UMEET MPAKTUYECKYIO HAIIPABJIEHHOCTh U UMEET MEXIIPEIMETHBIE
cBs3u ¢ obmenpodeccnonabubiMu aucuumnaamu OI1.01. Mmxenepuas rpaduka, OI1.02.
Marepuanosenenue, OIL.03. Texuuueckas mexanuka, OI1.04. Merposorus, crangaptusanus u
noaTeepxkaeHue cootBercTBUs, OIL.05. DnekTporexHuka W OCHOBBI 3jekTpoHuku, OIL.07.
Texnonorus orpacnu, OI1.08. O6paboTka MeTa/IOB pe3aHueM, cTaHKu ¥ HHCTpyMeHThI, OI1.09.
Oxpana Tpyma u OepexiauBoe mnpousBoactBo, OIL.10. DOxonommka otpaciau, OIL11.
WudopmanroHHble TEXHOJIOTUU B TpodeccnoHaabHoi aesrenbHoctd, OIL12. be3zomacHocTh
KU3HEJeATeNbHOCTH, MpodeccnoHanabHbiMu  MoayasiMu [IM.O1. OcymiecTBisTh MOHTaX
MPOMBIIIJICHHOTO 000pYyJI0OBaHUA M MyCKOHajaaouyHblie pabotei, [IM.02. OcymiecTBasTh
TEXHUYECKOe OOCIy)XMBaHHE U PEMOHT MPOMBILIUIEHHOTO oOopynoBanuss u [IM.03.
Opranu3oBbIBaTh PEMOHTHBIC, MOHTXKHBIC W HaJaI0YHbIC PAOOTHl IO MPOMBIILICHHOMY
000pyIOBaHHUIO.

1.2. He.]'lb U IINIAHUPYEMBIE PE3YJ/IbTATbl OCBOCHUA JUCHHUIIJIMHBI:

Konx IIK, OK YMenus 3HaHus

OK 01-11, YUTaTh KHHEMATHUICCKHE Ha3Ha4YeHHe, 0071acTh MPUMCHCHUS,

K 1.1.-1.3. CXEMBI; YCTPOMCTBO, MPUHIUIIBI PAOOTHI

IIK 2.1-2.4. OTIPEICIIATH TTapaMeTPhI 000pynoBaHus;

IIK 3.1.-3.4. paboTel 000pyAOBaHUS U €TO TEXHUYECKHUE XapaKTEPUCTUKH U

TEXHUUYECKHE BO3MOKHOCTH; TEXHOJIOTUYECKHE BOZMOKHOCTHU

MPOMBIIIIJIEHHOTO 000PYI0BaHUS;
HOPMBI JOITYCTUMBIX Harpy30K
000pyI0BaHUs B IIpOIlecce SKCIUTyaTalluu

2. CTPYKTYPA U COAEPXKAHUE YYEBHOHU JUCHUILJIUHBI

2.1. O6beM yueOHOI TUCIUNIHHBI U BH/IbI Y4eOHOH padoThl

. O6bem B

Buj yueOHoii padoThl
yacax

O0BbeM 00pa3oBaTeIbLHOI HATPY3KH 358
Bcero yacoB yuyeOHbIX 3aHATHH 330
B TOM YHCIIE:
TEOPETHYECKOE OO YICHHUE 270
NPaKTUIECKHUE 3aHATHS 60
CamocrosTenbHas pabora 16
IIpomexyTouHas arrecTanus B (popme 3K3amMeHa 12




2.2. TemaTu4yeckuii mjian u copep:kanue ydyeoHoi qucuunanusl OI1.06 TexHosoruueckoe odopyaoBanmne

HaumenoBanue pasgesioB u teM | Coaepxxanue y4eOHOro marepuaJia u (popMbl Opranusanuu gesiteibHocTH | Oobem | OcBauBaemble
o0yyarommxest B 3J1eMeHThbI
yacax | KOMIeTeHIui
Pa3nes 1 O01ee u Coneprxanue y4eGHOro MaTepuaJia 18
cnenuaIu3NpoOBaHHOE
TeXHO0JIOTH4YecKoe
000py10BaHMe OTPACIH
Beenenue 3Ha4yeHue TUCIMILIMHBI B IOATOTOBKE CIIELUAIUCTOB; €€ eI, 3a7a4H, CBSI3b C 2 OK 01-11,
JIPYTMMHU U3Y4aeMbIMH TUCIUTUTMHAMHU. [IK1.1.-1.3.
JloObrua HedTH 1 Ta3a B CTpaHE U 3a PyOEKOM. DTalbl pa3BUTHSI OTEYECTBEHHON IIK 2.1-2.4.
OypoBoii 1 He(pTeTPOMBICIIOBOM TeXHUKU. OCHOBHBIC HAIIPABJICHHUS IIK 3.1.-3.4.
COBEpLICHCTBOBaHUs OypOBO U HEPTEPOMBICIOBOM TEXHUKU B CTPAHE U 3a
pyOexoM.
Tema 1.1. CtpykTypa oTpaciu. Crpykrypa otpaciu. Tunsl npeanpustuii CTpykTypa, COCTOSIHUE U 2 OK 01-11,
Tune! npennpusaTuii. NEePCHEeKTUBBI pa3BUTHUS oTpaciau. Cxema yrpaBieHUs MpeIIpUsTUIMU K 1.1.-1.3.
Knaccudukanus pa3anyuHbIX (OpM COOCTBEHHOCTH. IK 2.1-2.4.
000pyI0BaHUs Knaccugukanus o6opynoBanust Knaccuduxanus o60pyaoBaHus 1no I1K 3.1.-3.4.
Ha3HAYEHUIO, XapaKTepy BO3JEHCTBUS Ha MPOIYKT, XapakTepy padodero
IIUKJIa, CTETIEHN MeXaHU3aluy 1 aBTomMatu3aiui. OCHOBHBIE TpeOOBaHMUS,
IpeIbsBIsiEMbIE K TEXHOJIOTHYECKOMY 000pYyIOBaHHIO
Tema 1.2. MammaHO- MarmmunHo-anmnapatrypHbie cxembl TuHUNA CTaanu pa3padoTKu 2 OK 01-11,
annaparypHble CXeMbl JTUHHMA. KOHCTPYKTOPCKOM 1 TEXHOJOTMYECKON JOKYMEHTAIMH. DCKU3HBIH MPOEKT, K 1.1.-1.3.
Kunematnueckne cxembl pabounii MPOEKT, ICKU3bI, YEPTEXKH JeTaiell, COOPOUHBIX €IUHUL, OOIIUH BUI, [K 2.1-2.4.
cOOpOUHBIN YepTexkK. ANMapaTypHO-TEXHOJIOIHYecKast cxema I1K 3.1.-3.4.
Kunemarnyeckue cxemsr [mockasi 1 mpocTpaHCTBEHHAs] KHHEMAaTHIECKUE
cxeMsl. [Topsiiok pazpa®oTku 1 0hOpMIIEHUS CXEM B COOTBETCTBUU CO
CTaHIApTOM. Y CJIOBHBIE 0003HAUEHHS AJIEMEHTOB cXeM. UteHue
KHHEMATHYECKIX CXEM
Tewma 1.3. TpancroptHOE Tpancnoprupytoume ycrpoictsa. Haznauenue u kinaccuduxamnus 2 OK 01-11,
o0opymoBaHUE OTPACTH TPAHCTIOPTUPYIOMINX YCTPOKCTB. KoHBEHEPHI ¢ THOKMM M KECTKUM TSITOBBIM K 1.1.-1.3.




OpraHoM. [IK 2.1-2.4.

I'py3ononbemubie yctpoiicTBa. HazHaduenne u kimaccudukamms IIK 3.1.-3.4.

IPy30M0IBEMHBIX YCTPOUCTB. [IpoCcThIe rpy30M01beMHBIC MEXaHU3MBI.

Kpansi-mradenepsl. CaMoX0OAHbBIE 3JIEKTPO- U ABTOMOTPY3UUKH.

I'paBuTalIMOHHBIE YCTPONCTBA
Tema 1.4. OGopynoBanue Jist OOGopynoBaHue AJIs MpUeMa U XpaHeHUs Chipbs. HasHaueHue u OK 01-11,
npuéma, XpaHeHus, KJaccuukanus 000py1oBaHUs IS IPHEMa U XPAaHEHUS CBIPbs. Y CTAHOBKH IIK 1.1.-1.3.
MOATOTOBKH U JUTSI IpUEMa U XPaHEHUS ChIITYYero U dKHUAKOTO ChIPbS. [IK 2.1-2.4.
JO3UPOBAHUS ChIPbsI O6opynoBaHue Ui TOATOTOBKU ChIpbsi. HazHaueHue u kinaccudukanus I1K 3.1.-3.4.

000py0BaHus AJIs MOATOTOBKH ChIpbs. OO00pya0BaHME AJIs HOATOTOBKU

OCHOBHOTO M JIONIOJHUTEIHLHOTO CHIPhS
Tema 1.5. TexHonOrn4UeCKO€E OO6mue cBeaeHus 0 cTaHkax. Kiaccudukaius MEeTaJuIOPeKyIIUX CTAHKOB. OK 01-11,
o0opynoBaHue OTpacIu OO61ue cBeICHHUS 0 METAJLTOPEKYIINX CTAHKaX U TEXHOJIOTUYECKOM IMPOLIecce [IK 1.1.-1.3.
IUIST MEXAHUYECKOM 00pabotku Ha HUX. Kunematuka crankoB. [IprBobI TJIABHOTO TBUXKEHUS U [IK 2.1-2.4.
00paboTKH CBIPHS, JIBADKEHHUS [OJA4H. IIK 3.1.-3.4.
MaTepuaioB 1 TokapHble CTaHKU U TEXHOJIOTUS TOKapHOH 00paboTKu. OCHOBHBIE TUIIBI
noiry(habpuKaToB TOKapHBIX CTAHKOB. Y CTPOMCTBO M MPUHIUM paOOTHI TOKAPHOTO CTaHKA.

®pe3epHble CTaHKU U TeXHOJOTus (ppe3epHoit 00padoTku. OCHOBHBIE TUIIBI

(bpe3epHbIX CTAaHKOB. Y CTPONCTBO M MPUHITUI pabOThI (hpe3epHOro CTaHKa.

CBepanibHbIE CTAHKU U TEXHOJIOTHS CBEPIIMIIbHOW 00paboTku. OCHOBHBIE

THUIIBI CBEPIUIIBHBIX CTAHKOB. Y CTPOMCTBO M MPUHIIMI PAaOOTHI CBEPIMIBHOTO

CTaHKa.

[IInudoBanbHbIe CTAHKHA U TEXHOJIOTUS 00paboTku nutndoBanuemM. OCHOBHBIC

THUTIBI TUTH()OBATBHBIX CTAHKOB. Y CTPOMCTBO U TPUHITUT pabOThHI

M oBaIbHOTO CTaHKA.

Cranku ¢ YITY. OcHoBHbIe THIBI cTaHKOB ¢ UIIY. YeTpolicTBo 1 npuHIMI

pabotsl ctanka ¢ UITY.
Tema 1.6. Texnonoruueckoe Knaccudukanmst mpokaTHBIX CTAaHOB U UX pabounx kierei. [IpokaTHbIe KiIeTH. OK 01-11,
o0opyI0BaHNE TTPOKATHOTO [IpuBOA MPOKATHBIX BAJIKOB. K 1.1.-1.3.
MPOU3BOJICTBA MarmHbl 1 MEXaHU3MBI JIJIS1 IEPEMEIICHHS CIIMTKOB M MpoKaTa. MexaHu3Mbl IIK 2.1-2.4.

JUTsE 00CITy>KUBaHUA KiieTedl. HoxHUITBI 1 vuibl. MOTallK U pa3MaThIBaTeIH. [IK 3.1.-3.4.

MammHb JJI1 3a4YUCTKH CIIMTKOB, 3arrOTOBOK M TOTOBOT'O ITPOKaTa.
HpOKaTHLIC CTaHbl OCHOBHOI'O Ha3HA4YCHU .
Cransbl CIICOUAJIbHOI'O HAa3HAYCHHUA.




BakyymHbIe IpOKaTHbIE CTaHBI

Tema 1.7. Texaomoruueckoe
000pyI0BaHNE Ky3HEYHO-
IITAMIIOBOYHOTO IPOW3BOJICTBA

[TpuHIMn neicTBus 1 KIaccupuKanys Ky3HEYHO-IITaMIIOBOYHBIX MAIIHH.
[TapameTpsl Ky3HEYHO-IITAMIOBOYHBIX MAIIHH

KpuBommunusie npeccel. TUIIOBBIE KOHCTPYKIIUH KPHBOIIUITHBIX IIPECCOB.
Kunemarnyeckue CBOWCTBA M MTPOSKTUPOBAHUE UCTIOIHUTEIBHBIX
MEXaHU3MOB. THIIOBbIE KOHCTPYKIIUH Y3JIOB U CUCTEM KPHBOILIUITHBIX ITPECCOB
['mapaBamueckue npecchl. TUIOBBIE KOHCTPYKIIUH THIPABINYECKUX ITPECCOB.
TurmoBble KOHCTPYKINH Y3JIOB THIPONPUBOAA. TUIIOBBIE KOHCTPYKIIHH y3JIOB
TUPaBINIECKOro Ipecca.

Monotsl. OO1ime cBeeHus 0 MosloTax. THIOBbIE KOHCTPYKLUU
MapOBO3YIITHBIX MOJIOTOB.

[TpuHIMIBL ¥ colepKaHUe aBTOMATH3UPOBAHHOTO MTPOSKTUPOBAHHS KY3HEUYHO-
MITAMIIOBOYHBIX MAIIHH.

OK 01-11,

K 1.1.-1.3.
[1IK 2.1-2.4.
I1K 3.1.-3.4.

Bceero o pasneny

18

Paspnen 2. BypoBbie MalIMHbI U
KOMILIEKChI

Conep:xanue yueOHOro MaTepuaJa

142

Tema 2.1. OO1HE CBEIEHUS O
OYpOBBIX YCTaHOBKaX

@OyHKIMY, BBINOJHAEMbIe OypOBOH yCTaHOBKOW NIpU MPOBOJKE HEDTAHBIX U
ra30BbIX CKBaXXHH. TpeboBaHUsl, IpeIbABIsIeMble K OYpOBBIM YCTaHOBKAM.
KomriekT n koMIoHOBKa OypOBBIX YCTaHOBOK, OCHOBHBIE TTapameTpbl. Kiac-
cudukanys OypoBbIX YCTaHOBOK IO Ha3HAUYEHUIO, OCHOBHBIM MapaMeTpam U
TUITY prBoJia. HasHaueHrne 0OCHOBHOTO M BCIIOMOTATEIILHOTO 000PY/IOBAHHS
OTtansl cTaHAapTU3aLUU OTeuecTBeHHOro 0ypoBoro obopynosanus. ['OCT Ha
OCHOBHBIE TTapaMeTphl OYpOBBIX YCTAHOBOK. AHAIN3 M3MEHEHHS OCHOBHBIX
napaMeTpoB M yBEeJIMYEHUs KiaccoB O0ypoBbix ycTaHoBok o 'OCT 18293-89.
Twurb! OypoOBBIX YCTaHOBOK, HX paciin(poBKa.

Turb! 1 OCHOBHBIE TapaMeTphbl OYPOBBIX YCTaHOBOK, BbIyckaeMblx B3BT u
VY3TM B 3anagnoii Cubupwu.

IIpumepHasi TeMaTHKa BHeAyAUTOPHOH CaMOCTOSATEIbHOI padoThl
W3yueHne u cpaBHUTENbHBIN aHAIN3 TEXHUYECKUX XapaKTEPHUCTUK OYPOBBIX
ycranoBok B3bT u Y3TM, npumensembix B OAO CHI

[TpeumyiecTBa 1 HEAOCTATKH OYpPOBBIX YCTAaHOBOK C PA3IMYHBIM THUIIOM
IPUBOJIA.

OK 01-11,

K 1.1.-1.3.
I1K 2.1-2.4.
I1K 3.1.-3.4.

Tewma 2.2. BypoBbie BBIIIKH U
COOPYKEHHSI

Ha3znauenne w kimaccudukamus OypoOBBIX BBINIEK M MadT, TpeOOBaHUS K
HUM. OcHOBHBIE napameTphl. KoHCcTpykiinu W TEXHHYECKHE

OK 01-11,
K 1.1.-1.3.




XapaKTCPUCTUKHU BBILICK W Ma4T.

I1IK 2.1-2.4.

Ha3nauenue u TUIBI IPUBBILICYHBIX COOPY>KEHHH, OCOOCHHOCTH HX I1K 3.1.-3.4.
KOHCTPYKLIUH IPU KYCTOBOM OYPEHUHU CKBaXKHH.

Beprukanbable Harpy3ku, JEHCTBYIOIIME Ha BBILIKY.

I'opusoHTanbHBIE HATPY3KH: BETPOBAsi U TOPU3OHTAIBHAS COCTABIIAIOILAS
OT BECA CBEYEH, YCTAHOBIICHHBIX 3a Majiel. ¥ CTOWYNBOCTh BBILIEK,
3aKpEIJICHUE OTTSDKKAMM U MX PACYET.

OkcrryaTanus OypoBBIX BBIIIEK M MauT.

TexHuka 0€30MaCHOCTH IpPH  AKCIUTyaTal[Md BBIIEK U  MPUBBIIICYHBIX
COOPYXKEHHI.

IIpumepHas TeMaTHKA BHeaAyAUTOPHOI CaMOCTOSATEIbHOI PadoThI
HazHaueHue NPUBBILEYHBIX COOPYKEHHM, UX TUIIBI U KOHCTPYKIIMH.
IIpakTHyeckue 3aHATHSA

OnpeneneHue BEpTUKAIbHBIX HAarpy30K Ha OypoBYyIO BbILIKY. BbIOOp
OypOBOI yCTaHOBKH.

Pacuer orTskeKk s 3aKperieHus: OypOBOW BBIILKH.

Pacyer HOTM BBIIIKM Ha TPOYHOCTH.

Tema 2.3. TaneBast cucteMa HazHaueHne M KOMIUIEKTHOCTh TaJ€BOM CHCTEMBI, OCHOBHOM 3aKOH OK 01-11,
nonucnacta. TpeboBaHUS K DJIEMEHTaM TalleBOM  cHCTeMbl. THIIbI, K 1.1.-1.3.
KOHCTPYKLIUH, TEXHUYECKUE XapAKTEPUCTUKU KPOHOJIOKOB, TalleBBIX I1K 2.1-2.4.
0JI0KOB, OYpOBBIX KpPIOKOB M KpIOKOOJIOKOB, OCOOCHHOCTHM KOHCTPYKLIHMN I1K 3.1.-3.4.

KpOHOJIOKa W TasieBOro 0OJIOKa, BXOMSIUX B KOMIUIEKT MexaHusmoB ACII.

TaneBsie kanatbl: kiaccuukanus, ['OCT wu TexHMUecKHe aHHBIE.
Ornpenenenne IIUHBI KaHaTa JJIi OCHACTKH TaJIEBOW CHCTEMBI.
OmnpeneneHne HaTsHKEHU B CTpyHax TaineBod cucreMsl, ee  KII[ n
HAarpy30K Ha OCH KpoHOJOKa U TajeBoro Oioka. BwiOop kaHaTa 1o
Pa3pbIBHOMY YCHIIHIO.

Tunel M cXeMbl OCHACTKM TaJ€BOM CHUCTEMBI. 3aKpEIUIEHHE BeAyUIEH U
BEJIOMOW BeTBeH TaseBoro kaHara. OmpeneneHue HapaOOTKM U CHUCTEMa
nepenycka TaJeBOro KaHara. PamnuoHanmbHas OTpabOTKa M IYTH CHUKEHHS
pacxojia KaHara.

OKcIlyaTanuss — TajJeBOM  CHCTEMBbl,  TEeXHMKa  O€30MacHOCTH  NpHU
JKCILTyaTalyu.

IIpumepHasi TeMaTHKA BHEayIMTOPHON CaMOCTOSATEJILHOM padoThI




W3ydeHne crocoOOB palMOHAIBHON OTPaOOTKH U MYTEH CHIDKEHUS pacxoja
KaHaTa

[MpakTnyeckue 3aHATHS
Bbi0op ¥ MpOBEpOYHBI pacdeT TaJeBOTO KaHaTa.
BbI00p OCHACTKM TajeBOH CHCTEMBI.

Tewma 2.4. BypoBble ie0enku

Hasnauenne OypoBbIX Jie0emOK © TpeOOBaHHS K HUM. Tumsl,
KOHCTPYKLIMU M TEXHUYECKHE XapaKTepucCTHKU Jsebenok. Kunematmueckue
CXEMBI.

Topmo3Has cucrema JieOenKH: KOHCTPYKIMH W OPUHLOUN  paboThI
JIGHTOYHOI'O  TOPMO3a, THUAPOJUHAMUYECKUNA H  AJIEKTPOJIUHAMUYECKUU
TOpMO3a.

BcnomorarensHble nebeky, Ha3HAYEHHUE, KOHCTPYKIIUU.

Okcmyaranuss ~ OypoBbIX — J1e0eOoK,  TEeXHUKa  O€30MacHOCTH  Mpu
JKCILTyaTaluu.

OK 01-11,

K 1.1.-1.3.
[1IK 2.1-2.4.
I1K 3.1.-3.4.

Kunemarnyeckuii pacuer nebeaku. OmpeneneHue CpeagHUX CKOpoOCTei
nogbeMa Kproka. Pacder rpy3omoabeMHOCTH JICOCAKHM W TOpsiKa MoabeMa
cBeueil. Boibop Tuna nebenku, onpeaeneHre MOUIHOCTH mpuBojaa. Pacuer
yCUJIMsSI TOPMOXKEeHUsi OGapabaHa.

IMpakTHyecKue 3aHATHS

OmnpeneneHre MOIIHOCTH MPUBOJA JICOCAKH 1O 33/JaHHBIM YCIOBHSIM
Kunematnueckuii pacuer OypoBO#l J1eOeIKH.

Onpenenenue cpenHeil CKOpoOCcTH MojabeMa OypoBOIO Kproka U
Ipy30M0IbEMHOCTH OYypOBOH J1eOeIKu.

Onpeoenenue ycunusi 6 pyKosmke JeHmMOYHO20 MOpMO3d

Tewma 2.5. Potopsl

Ha3znauenune poTopoB U NpeabaBIsieMble K HUM TpeOoBaHUs. THIIBI U
TexHu4Yeckne xapakrepuctuku potopoB 1o 'OCT. Konctpykumu poTtopos
pasHBIX TUIOB, UX 0COOEHHOCTH. KOHCTPYKIIMH 371€MEHTOB pOTOpa:
CTaHUHBI, CTOJIA POTOPA, MOIIUITHUKOB CTOJIA U ONOP OBICTPOXOAHOIO Baa;
CTOIIOPEHUE CTOJIA POTOpA.

OK 01-11,

K 1.1.-1.3.
I1IK 2.1-2.4.
I1K 3.1.-3.4.

Ilepenaua poropy Bpalarolero MOMeHTa. Pacuer MOIIHOCTH NpUBOAA
poropa.
Kunematnueckuii pacuer potopa.

NunuBunyanpHbIi puBoj poTopa. KoHCTpyKIius 1 paboTa KIMHOBBIX
3axBatoB Tuna [IKP.IlepciekTuBEI BHEIPEHMS BEPXHETO MTPUBO/IA B OYPOBBIX




YCTaHOBKAX.
DKcmlyatanus poTopoB, TEXHHUKA 0€30MacHOCTH MpPU IKCILTyaTaluu.
I[IpumepHasi TeMaTHKA BHEAYJUTOPHOH CaMOCTOSATEIbHOH padoThI
Kunematnueckuii pacuer potopa.

Tema 2.6. Beptitoru u OypoBsie Ha3znauenwe BepTIIOTOB M MpeabsABIseMble K HUM TpeOoBaHus. TuIbI, 6 OK 01-11,
LUTAHTH KOHCTPYKLMU M TEXHUYECKUE XapaKTEPUCTHUKU BepToroB. (OCHOBHbIE K 1.1.-1.3.
JIeTaI BEPTIIIOTa: KOPITyC, CTBOJ, IITPOI, OMOPHI, YIUIOTHUTEIbHBIE [IK 2.1-2.4.
YCTPOMCTBA; aHAIW3 CUCTEM ONOP U YIUIOTHEHWH, MPUMEHSIEMBIX B I1K 3.1.-3.4.
Pa3IMYHBIX KOHCTPYKIHMSIX BEPTIIIOTOB.
Tumnbl, KOHCTPYKIMU U TEXHUYECKHE JaHHbIE OYPOBBIX ILIJIAHIOB.
OKcITyaTanys BEPTIIOTOB U IVIAHTOB, TEXHUKA O€30MTACHOCTH MPH
IKCIUTyaTal1H.
IIpumepHas TeMaTHKAa BHEAYIUTOPHON CAMOCTOAITEIbHON PadoThI
BbisiBieHHe KOHCTPYKTMBHBIX OCOOCGHHOCTEH ~ OMOp, TNPUMEHSEMBIX B
BEPTIIOTaX.
BrIsiBiIeHNE KOHCTPYKTUBHBIX OCOOEHHOCTEN YINIOTHEHUH, IPUMEHSEMBIX B
BEPTIIOrax.
Tema 2.7. BypoBbie HaCOCHI Haznauenue OypoBbIX HACOCOB U NpEeAbSBIAEMble K HUM TpeOOBaHMUS. 10 OK 01-11,
Tumbl, XapaKTEpUCTUKN U OCHOBHBIE MapamMeTpbl OypOBBIX HACOCOB. K 1.1.-1.3.
[TpuHIMO paboTHI HOPLIHEBOTO HACOCA. I1IK 2.1-2.4.
3aKOH JBM>KEHUS MOPIIHSA, rpaduKy CKOPOCTH U ycKopeHus nopiiss. [logaua I1K 3.1.-3.4.

MMOpHIHEBOI'O HAaCcOCa, Fpa(bI/IKI/I nogaydu. Hpoueccm BCAaCbIBaAHUA U HArHCTaHUA
IMOPIIHEBOI'O HACOCA. I/IHI[I/IKaTOpHa}I JAuarpaMma NnopurHeBOoro Hacoca.

KOHCTPYKI_II/II/I ABYXIHJIIMHAPOBBIX HACOCOB JBOMHOIO JEMCTBUS U
TPEXTUIUHAPOBBIX HACOCOB OJHOCTOPOHHETO }IeﬁCTBHH. ﬂeTaJ'II/I " Y3JIbI
HpOBO,Z[HOfI ur HHpaBHHqCCKOf/'I yactei 6ypOBBIX HAaCOCOB, UX KOHCTPYKTUBHBIC
0COOEHHOCTH. MonIHOCTh IMpuBOaa 6yp0BOT0 Hacoca.

DneMeHThl 00BSA3KH OYpOBBIX HACOCOB, MX Ha3HAYEHHUE M KOHCTPYKIIUA.
[THeBMOKOMIEHCATOPHI, UX HA3HAUYEHHE, KOHCTPYKIUS U IPUHITUI PaOOTHI.
[IpenoxpanutenbHble KianaHbl OypOBBIX  HAcOCOB, Ha3HAUY€HHUE, THIIbI,
KOHCTPYKIUU, IPUHIUI ICUCTBUS U HUX pacyer.

[{enTpoOEKHBIE HACOCHI, UX TPEUMYIIECTBA U HEIOCTATKU; 00JIaCTh MPUMEHE-
HUs B OypeHnn. KOHCTPYKIIMM M XapaKTEPUCTHKH IIEHTPOOEKHBIX HACOCOB,
MOPSIIOK ITyCKa B padoTy.




[Tyck, ocTaHOBKa M pEryJupoBaHHE NOJAYM OYpOBBIX U LEHTPOOEKHBIX
HACOCOB. OKCIUTyaTanus OypOBBIX HAcOCOB, TEXHHMKAa OE€30MacHOCTH IpU
AKCILTyaTaIiH.

IIpumepHasi TeMaTHKA BHEAYIUTOPHON CAMOCTOAITEIbHON PadoThI
BrlsiBIIeHHEe KOHCTPYKTUBHBIX OCOOCHHOCTEH JIeTaleil U y3JI0B IPUBOJIHON
qacTu OypOBBIX HACOCOB

BrisiBiieHre ~— KOHCTPYKTUBHBIX ~ OCOOGHHOCTEH — JeTalied M y3JI0B
THJIPaBIMYECKOI YacTH OypOBBIX HACOCOB

Omnpenenenue HEMonaa0K B paboTe OypOBBIX HACOCOB U aHANIN3 MIPUYUH
U3HOCA IeTajei.

[Toctpoenue paboueil XxapaKTEpUCTHKHU U OmpeiesieHue pabodyeil 30HBI
HEHTPOOEKHOT0 Hacoca

IIpakTHYyeckue 3aHATHS 6
[TocTpoenue rpaduka momauu ABYXLUMJIMHIPOBOIO HAacoca ABYXCTOPOHHETO
NEUCTBUA
Onpenenenne k03 PunreHTa mogaun 1 MOIIHOCTH IPUBOJIA HACOCA
OnpezneneHne JOMyCTUMONH T€OMETPUYECKON BBICOTHI BCACHIBAHHS HACOCA

Tema 2.8. 3abolinble qBUTATETN Kpatkas ucropus pa3zBuTHs KOHCTpYKIMH TypOoOypa. [Tpuniun gedcTus 10 OK 01-11,
Typ600ypa. [lonarue o BuxpeBoii Teopuu TypouH. Kiaccudukanus TypOouH o K 1.1.-1.3.
CTENEHH LUPKYISATUBHOCTH. I1IK 2.1-2.4.
Pabouas xapakrepuctuka TypOuHbI TypO0Oypa. I1K 3.1.-3.4.

Harpy3ku, aeficTByrolye Ha onopsl TypOoOypa; ycioBusi paboThl C
pas3rpy’KeHHbIMU OCEBBIMHU OIOpaMH. 3aBUCUMOCTb ITapaMeTpoB TypOoOypa oT
pacxojia >KMJIKOCTHU U IIJIOTHOCTU OypOBOTO pacTBOpA.

CoBpeMeHHbIE KOHCTPYKIUH TypOOOypOB: THUIIbI, KOHCTPYKIIUH,
peuMyIIecTBa U HEJOCTATKH, TEXHUYEeCKHe JaHHble. OCHOBHBIE JIETAIH
TypO0Oypa. OIHOCEKIIMOHHBIE TYpPOOOYpHI: TUITbI, KOHCTPYKIIUH, TEXHUYECKUE
XapakTepUCTUKH. MHOrOCeKIIMOHHBIE TYpOOOYpHI: IIMUHEIbHBIE, TYPOOOYpHI
TUNa A ¥ ¢ THIPOTOPMOXKEHUEM, PEIyKTOpHBIE TypOoOyphl Tuna TPM;
0COOCHHOCTH KOHCTPYKIIMH U TEXHUUECKHE JTAHHBIE. Y KOPOUEHHBIE TYpOOOYpHI
U IIMUHENbHBIE OTKIoOHUTEeNU. Typ6ononora. HaznaueHne u KOHCTPYKIIUU
arperaroB PTb.

PerynupoBka o Ta 0AHOCEKIIMOHHBIX 1 MHOTOCEKIIHOHHBIX TYpOOOYpOB.
OkcrtyaTtanus Typ6o0ypoB Ha OYpOBOW.




[IpeumyiiectBa, paboure XapaKTEepPUCTUKU BUHTOBBIX ABUTareNed. Turibl,
KOHCTPYKIIMU U TEXHUYECKHE aaHHble. OmpeleneHne 4acToThl BpalCHUS
M BpAILAIOIIET0 MOMEHTa Ha Bajy. DKCIUTyaTalusi BAHTOBBIX JBUTATEIICH.

CpaBHHTEIBHBIC XapaKTEPUCTHKH AIEKTPOOYPOB U TUAPABINICCKHUX 3a00ii-
HBIX JBHUTaTeseil. THITbI, KOHCTPYKIIMH U TEXHUYECKHE XapAKTEPUCTUKU
ANeKTpoOypoB. CHUcTEMa TOKOIIOIBO/IA, YCIIOBHS paOOThI KaOemsl. DKCILTyaTalHst
ANIEKTPOOYpOB HA OYPOBOH.

IMpumepHas TeMaTHKA BHEAYIUTOPHOIl CAMOCTOSITEJIbHOI PadoThI
Kpatkast uctopusi pa3BUTHS KOHCTPYKIIMH TypOoOypa.

BbisiBIIeHHE KOHCTPYKTUBHBIX OCOOCHHOCTEH CYIECTBYIOIIMX KOHCTPYKIIUN
Typ600ypoB

IIpakTuyeckue 3aHATHS

Omnpenenenne YHEPreTHUYECKUX MapaMeTpoB TypOOOYpOB Ha Pa3HBIX PEKUMAX
paboThI

OnpeneneHnre MOMEHTa Ha KJIIOYE MpPU 3aTSHKKE CTATOPHOM CHCTEMBI

Typ60o0ypa.

Tema 2.9. UncTpymeHT u
MEXaHU3MBI /7151 CITYCKO-
MTOABEMHBIX OIlEepalui

O61ue TpeboBaHMsl, MPEAbABIIEMbIE K MHCTPYMEHTY JUISl CITyCKO-
MIOBEMHBIX orepanuil. MTHCTpyMEHT [1s 3aXBaTa U MOJIBEIINBAHUS
OypUJIbHOM KOJIOHHBI: 3JI€BATOpPbI, IUTPONBI, KIMHBS; TUIIbI, KOHCTPYKIUHU
U TeXHUYECKHe NaHHble. MalllMHHbIE KIIOUM JUIsl OypMIIBHBIX U 0OCaJHBIX
TpyO; Ha3HaueHue, KOHCTPYKIMH U TEXHUYECKHUE JaHHbIE.
ITHeBMOpackpenurenu cBeyeil.

OK 01-11,

K 1.1.-1.3.

I1IK 2.1-2.4.

I1K 3.1.-3.4.

[TueBmaTtnueckue kimoun tumna [1BK, AKb; Ha3HaueHne, KOHCTPYKIUU U
TEXHUYECKHUE JAHHbIC, YIPABJICHUE KIOYaMU. TeHACHIUH UCTIOJIb30BAHUS
TUAPOKITIOYEH B AKCIUTyaTaIlAOHHOM OypeHUH.

Kommiekc mexanusmoB ACII; Ha3zHaueHue, MPEeUMYIIECTBA, KOMIUIEKTHOCTb,
TexHoyorndeckas cxema CIIO;

OKcIuTyaTanus UHCTpyMEeHTOB 1 MexaHu3MmoB i CIIO, TexHuka
0€30MMacHOCTH MPH IKCILTyaTaluu

IIpumepHasi TeMaTHKA BHEAYIUTOPHON caMOCTOSITEILHOI PadoThI
Nzyuenue komruiekca MexaHu3mMoB ACII: KOHCTpYKIMH, XapaKTePUCTHK U
OPUHIMNA paboThl MEXaHHW3MOB

Tema 2.10. Cucremsl ynpaBiaeHHs
OypOBBIX YCTaHOBOK

Bunpl cuctem ynpapnenust 0ypoBbIMH YCTaHOBKaMH, TPEOOBAaHHS K HUM, Xa-
pakrepuctuku. O003HaUEHHE AIEMEHTOB CUCTEM YIIPABJICHHS Ha CXeMaX.

10

OK 01-11,

K 1.1.-1.3.
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OCHOBHBIE arperarsl M y3JIbl THEBMAaTHYECKOW CHUCTEMBI YIPABICHUS, MX
HazHayeHue. CucreMa BO3yXOCHA0)KEHN: KOMIIPECCOPHBIE CTaHIIMH,
YCTAaHOBKM OCYIIKH BO3/lyXa, OOpaTHbIE KJalaHbl, BO3JIyXOCOOPHHKH,
BO3/IyXOIPOBOABI U T.II.

I1IK 2.1-2.4.

I1K 3.1.-3.4.

HcnomHuTeIbHBIC MEXaHU3MBI: THEBMATHYCCKHUC My(bTLI, MHCBMOIWJINHAPLL
Hu T.II.

YrpaBisommue NHEBMaTUYECKUE YCTPOMCTBA: IBYXKJIallaHHbIC U
YEeThIpEXKJIallaHHbIE KPaHbl, KpaH MAIIMHUCTA, 30JJOTHUKOBBIE KPaHBbI,
AJEKTPONHEBMATUYECKUE BEHTWIH, PETYJIATOPHI AaBJICHUS,
AJIEKTPOIIHEBMATUYECKUE PACTIPEIETUTENH, UX KOHCTPYKIUN U IPUHLUIT
JICUCTBHA.

YnpapneHre KOMIPECCOPHBIMU CTAHIIMAMU, THEBMATHUECKOE YIIPaBICHUE CH-
JIOBBIMH arperaTamu, Jiebenkoii, poropom, KIII1T, Hacocamu. KoHcTpykius u
MPUHIUI PabOThI OrPAHUUUTENS TTOAbeMa TalieBoro 0oka. OO1Ire CXeMbl
yIpaBJICHUS] MEXaHU3MaMH OYpPOBBIX YCTaHOBOK.

3I<crmyaTaum[ CHUCTCMblI ITHCBMOYIIPABJICHW A, TCXHHUKA 0e30macHOCTH npu
9KCILTyaTaluu.

IIpumepHas TeMaTHKA BHEAyIMTOPHON CAaMOCTOATEJIbLHOM PadoThI
O0603Ha4YeHNE 3JIEMEHTOB CUCTEM YIPABJICHUS HA CXEeMax

W3yueHre THEBMATUYECKOTO YIpaBJIEHUS! CHJIOBBIMU arperatramu, OypoBoii
nebenkon, poropom, KIIII, OypoBeiMM Hacocamu.

IIpakTHyeckue 3aHATHA
CocraBieHHe CXeM ITHEBMOYIIpaBiieHus bY

Tema 2.11. [IpoTuBOBBIOpOCOBOE
obopynoBaHue

I'epmeTH3anust ycThsl CKBaXKHUHBI B ITpoliecce OypeHus, TpeOoBaHUs K
MPOTHBOBBIOPOCOBOMY O0OPYIOBaHHUIO.

HazHauyeHue 1 KOMIUIEKT IPOTUBOBBLIOPOCOBOTO 000py1oBaHus. THIIbI,
KOHCTPYKIUU U TEXHUYECKUE XAPAKTEPUCTUKU IUIAIIECYHBIX, YHUBEPCAIbHBIX
Y BpALAIOUINXCS MPEBEHTOPOB Pa3IUYHbIX KOHCTPYKIMH. OcOOEHHOCTH
KOHCTPYKIMI 3apyO€KHBIX IPEBEHTOPOB.

OK 01-11,

K 1.1.-1.3.

I1IK 2.1-2.4.

I1K 3.1.-3.4.

TumnoBbie cXeMbl 00BSA3KHA TPOTUBOBBIOPOCOBOTO 000PYTOBAHUS.
MaHI/ICbOJ'ILI[HI)Ie JIMHUHW; HA3HAYCHUEC U KOHCTPYKIUHU 3JICMCHTOB
Manudonpaa. [IpoTuBoBEIOpOCOBOE 000pYIOBAaHNE B KOPPO3WOHHO-
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CTOMKOM HCIIOJIHCHUMU.

Bunbl yripaBiieHHs IPEBEHTOPHOM YCTaHOBKOW: MEXaHUYECKOE,
TUPABIMYECKOE, 3JIeKTpuueckoe. CxemMa rujpaBinuyecKoro yrpaBieHUs
MIPEBEHTOPHOW YCTAaHOBKOM M €€ 3JIEMEHTBHI. JKCIUTyaTalusl MPEBEHTOPHBIX
YCTaHOBOK.

IIpumepHasi TeMaTHKAa BHeayJUTOPHOI CAMOCTOSITEILHOI PadoThI
BrlsiBlieHHE KOHCTPYKTUBHBIX OCOOCHHOCTEH 3apyOeKHBIX TPEBEHTOPOB U B
KOPPO3HOHHO-CTOMKOM HCIOJIHEHUU

Tema 2.12. Tpancmuccuu Tunsl TpaHcMuCCH OYPOBBIX YCTAHOBOK. OK 01-11,
OYypOBBIX YCTaHOBOK Mexanuueckue nepeaayu, npuMeHseMble B OypOBBIX YCTaHOBKaX: LICIHbIE, K 1.1.-1.3.
3yOuarble, KIMHOPEMEHHbIE, KaplaHHbIe. MIX KOHCTPYKIIUY, TPEeUMYILecTBa U IIK 2.1-2.4.
HEJ0CTaTKU. I1K 3.1.-3.4.
['maponuHamMuueckue nepegadu: TypooMyTol, TypOOTpaHCPOPMATOPHI;
OPUHIUI PabOoThI, JOCTOMHCTBA M HEOCTATKU. JKUAKOCTH ISl THIPOCHCTEM.
PenykTopsl 1 KOpOOKU CKOpOCTEH OYpOBBIX YCTAaHOBOK. DKCIUTyaTalUs
TpaHCMHUCCHUH OYpOBBIX YCTaHOBOK, TEXHUKA 0€30MaCHOCTH TIPU
HKCIUTyaTaI1H.
IIpumepHas TeMaTHKA BHEAyIMTOPHON CAaMOCTOATEJIbLHOM PadoThI
Twumb! TpaHCMUCCHN OYPOBBIX YCTAaHOBOK MX IMPEUMYIIECTBA M HEJJOCTATKH
Tema 2.13. CuiioBble IPUBO/IBI Knaccugukanus cuiioBbIX MPUBOJOB U TpeOOBaHUS, NMPEABABISIEMbIE K OK 01-11,
OYypOBBIX YCTaHOBOK HUM. K 1.1.-1.3.
['nOKOCTh XapaKTepUCTUKN CHIIOBOTO IpHBOAa. OnpeieieHne MOIHOCTH [IK 2.1-2.4.
nprBo/ia OypoBOH YCTaHOBKH. [IK 3.1.-3.4.
[Tpenmy1iiecTBa U HEAOCTATKU AU3EIBHOTO, AU3€Tb-TUAPABINUECKOT0, JJIEK-
TPUYECKOTO, JU3Eb-3JIEKTPUYECKOTr0 U ra30TypOMHHOr 0 MPUBOIOB. I pynmnoBsie
Y MHIMBUAYaIbHBIC IPUBO/IBI OYPOBBIX YCTaHOBOK.
IIpumepHasi TeMaTHKa BHeAyAUTOPHOH CaMOCTOSATEIbHOI padoThl
[TpenmymiecTBa M HEOCTATKH TU3EIBHOTO, TU3ETb-THAPABIMYECKOTO,
AIIEKTPHUYECKOTO, TU3ETb-IIIEKTPHUECKOTO ¥ Ta30TypONHHOTO TIPUBOJIOB
Tema 2.14. O6opynoBanue as Ha3nauenue, KOHCTPYKLUH, TPUHIIMI ISHCTBUS U TEXHUYECKHE XapaKTepH- OK 01-11,
MIPUTOTOBJIEHUS U OUUCTKH CTHUKU MEXaHUYECKUX YCTPOMCTB, THAPOMOHUTOPHBIX CMECUTETIEH, K 1.1.-1.3.
OypOBBIX PacCTBOPOB THJPABINYECKUX MEIIaNIOK, OJI0Ka MPUTOTOBJIEHHUS pacTBOPA; T03UPYIOLIHe [K 2.1-2.4.
YCTPOMCTBA. I1IK 3.1.-3.4.

O6opynoBaHue Il OUUCTKU OYPOBBIX PACTBOPOB: KeJI0OHAasI ccTeMa, BUOPO-
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cuTa, THAPOUUKIIOHBI U UJTIOOTACIINTCIIN, YCTpOfICTBa 9KCKTOPHOI'O THUIIA,
ACra3aTopbl; KOHCTPYKIHHU, TCXHUYCCKUC XaAPAKTCPHUCTHUKU U ITPUHIUATT pa60TbI.
Ob6opynoBanue st 6€30TXOAHOM OYHCTKH OYPOBOT0 pacTBOpa.

Tema 2.15. O6opynoBanue st HasnaueHwre 1 TUITBI IEMEHTUPOBOYHBIX arperaToB U IIEMEHTOCMECHTEIIBHBIX 2 OK 01-11,
LIEMEHTUPOBAHUS CKBAKUH MalllMH; UX KOHCTPYKILIUH, TEXHUUECKUE XapaKTEPUCTUKU, KHHEMaTUYECKHE K 1.1.-1.3.
CXEMBI. [IK 2.1-2.4.
O0opynoBaHKe YCThsl CKBOKUH P [IEMEHTUPOBaHUH. biiok Manudoibaa u I1IK 3.1.-3.4.
00BsI3Ka arperaToB, TpeOOBaHMS K MaHU(DOIbIaM.
Tema 2.16. bypoBble ycTaHOBKH KoMMieKTHOCTh 1 CXeMBI PacIioioKEeHUs] 000PYA0BaHMs, TEXHUYECKHE 10 OK 01-11,
U1 TIIyOOKOT0 U CTPYKTYPHO- XapaKTEPUCTUKH ¥ KHHEMAaTUYECKUE CXEMBI OYPOBBIX YCTAHOBOK PA3THMYHBIX K 1.1.-1.3.
MTOMCKOBOTO OypeHUSs tunoB o 'OCT 18293-89. [IK 2.1-2.4.
BypoBble ycTaHOBKM YHUBEPCAIbHON MOHTaXeCIOCOOHOCTH M JJIs I1K 3.1.-3.4.
KyCTOBOTO OypeHusi. BypoBbie yCTaHOBKH C AJIEKTPOIPHUBOIOM Ha IIOCTOSHHOM
TOKE IIPU UCII0JIb30BaHUU TEPUCTOPHBIX ITpeoOpa3oBaTeieil.
Cucrema mojayu TOIUIMBA, BOJABI M SHEPIUU Ha OYpOBYIO.
BypoBble yCTaHOBKHU AJIsi CTPYKTYPHO-IIOUCKOBOTO OypeHus. Tumsl,
KOMIUIEKTHOCTb M CXeMa PACIIONIOAKEHHsI 000pYyA0BaHUs OYPOBBIX YCTaHOBOK,
TEXHHYECKUE XapaKTEPUCTHKH U KHHEMATHKa. YTIpaBlieHHe OypOBBIMU
YCTaHOBKaMH.
IIpumepHasi TeMaTHKA BHEAyIMTOPHON CAaMOCTOATEILHOM Pad0ThI
Cucrema nojiayu TOIUIMBA, BOJBI M SHEPTUHU HA OYPOBYIO.
Oco6eHHOCTH OYpOBBIX YCTaHOBOK JUIsl Pa3BEIOYHOTO U CTPYKTYPHO-
MOMCKOBOI'O OypeHHs
CocraBieHne 1 aHAJIU3 CXEMBl PaCIOIOKEeHUsT 000pyJoBaHUsS OypoBOi
YCTQHOBKH T10 33IaHHBIM YCIIOBUSIM
Tema 2.17. Oxpana npupossl ipu | [TocTaHOBIEHUS TPaBUTEIHCTBA IO OXPAHE OKPYXKAIOIIEH Cpebl, 2 OK 01-11,
AKCIUTyaTauu OypoBOro HOPMAaTHBHBIE TOKYMEHTHI. FICTOUHNKY 3arpsi3HEHUs OKPYKAOLIEH CpeIbl K 1.1.-1.3.
000pyI0BaHUS npu Oypenun ckBakuH. [IprpoiooxpaHHble MEpONPHUATHS TPU I1IK 2.1-2.4.
AKCIUTyaTaly OypoBOro 000py10BaHUS U MPUBBIIIEYHBIX COOPYKEHUH! [1K 3.1.-3.4.

COXpaHEHHUE III0I0POTHOTO CJIOS; COOPYKEHUE OTCTOMHO-TIOTJIOTUTENbHBIX
KOTJIOBAaHOB; HAJTMYHE 3aMKHYTON CUCTEMBI BOJIOCHA0KEHUS; COOp
He(TENPOAYKTOB U TOPIOYE-CMA309YHBIX MATEPHATIOB; PEKYIbTHBAIIHS
OTpabOTaHHBIX 3€MENb U Mepeaada X 3eMIIEHOIb30BaTEINIO.
IIpumepHasi TeMaTHKA BHEAYAUTOPHOM CAMOCTOAATEIbHOI PadoThI
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N3ydenune npuponooxpanueix Meponpustuiit OAO CHI'

Obs3arenbHbIe ayTUTOPHBIE yueOHbIe 3aHATH 110 pazneny | 142
CamocrosTenbHble pabOoThI IO pa3aety 2
Koncynbsramuu no pazueny 2
[IpomexxyTouHas arrectamus 2
Bcero mo paznmeny | 166
Pazpnen 3. O6opynoBanue niis Conep:xanue yueOHOTro MaTepHuaJia 144
A00bIYM He()TH W ra3a
Tema 3.1. Hacocsl 2.1.1. TopuHeBbIe HACOCHI 26 OK 01-11,
[TpuaIMn yerporicTBa u Aevictus. Kiaccudukanus. O61acTh MpUMEHEHHS. K 1.1.-1.3.
TeopeTuyeckas u AeHCTBUTEIbHAS TT01a4a. 3aKOH JIBUKEHUS TTOPILIHS [IK 2.1-2.4.
npUBOAHOTO Hacoca. ['paduku momayn. Bo3aymineie (ra30BbIe) KOJIITAKH. I1K 3.1.-3.4.

[Tponeccrl BcachiBaHMs ¥ HarHeTanus. PaboTta, MOIIHOCTE ¥ KO3 DUITHEHT
MOJIE3HOr0 AeHCcTBUS. [1yTH MOBBIIEHHS] SJKOHOMUYHOCTH Hacoca. TUmel u
KOHCTPYKIIUU HACOCOB JIJIsI TepeKavku BoJbI U HePTH. [l03MpOBOYHBIE HACOCHI.
KoHcTpyKIns OCHOBHBIX y3710B HACOCOB. OCHOBBI MEXaHUYECKOTO pacyeTa.
CxeMbI 00BSI3KH MOPIITHEBBIX HAacOCOB. [IpaBuia skcmmyaranuu. TexHuka
0€30MacHOCTH U OXpaHa OKPYXKAIOUIeH cpeibl MPU IKCIUTyaTallui HaCOCOB.

2.1.2. llenTpoOEKHBIE HACOCHI

[Tpunuun ycrpoiictsa u aeiicteus. Knaccupukanusa. O6macts NpruMeHEHus.
CxopocTu IBUKEHUS )KUAKOCTH B paboueM kosece. OCHOBHOE ypaBHEHUE
HeHTpoOexxHoro Hacoca. [lonava. BecacbiBaHue, siBJIeHHE KaBUTALUU.
MomHOoCTh U KOA()PHUITUEHT ToJIe3HOTO eicTBH. [IyTH MOBBIIIEHHS
HKOHOMHYHOCTH HacocoB. Paboune xapakTepuCTHKHU. 3aBUCUMOCTh HAIopa,
MOIa4y ¥ MOIITHOCTHU OT YUCJIa 000POTOB U TMaMeTpa pabodero Koyeca.
YHUBEpCcaIbHbIE XapaAKTEPUCTUKH.

Brusiaure BS3KOCTH )KUIIKOCTH Ha paboTy Hacoca. [lepecder xapaKTepucTHK.
Xapakrtepuctuka TpyoornpoBosa. Pabouas Touka Hacoca. CoBMecTHas pabota
HEHTPOOEKHBIX HACOCOB JIJIsl IEpEeKayKy BOAbI M HE(PTU U HArHETaHUS BOJIbI B
TUIaCT.

KoHcTpyKins OCHOBHBIX Y3JI0B HACOCOB, MX pacyeT. [IpaBuiia skcrutyaranuu.
TexHuka 6€30MaCHOCTH U OXpaHa OKPYKaroIlel cpeJibl MPU SKCILTyaTallHH.
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IIpumepHasi TeMaTHKA BHEAYAUTOPHON CAMOCTOATEIbHOI PadoThI
AHanu3 CynecTBYIOIUX KOHCTPYKIIUN TOPLUIHEBBIX HACOCOB
AHaJIN3 CYNIECTBYIOIUX KOHCTPYKIUI IEHTPOOECKHBIX HACOCOB

[MpakTnyeckue 3aHATHS

Br160p HacocoB AJ11 KOHKPETHBIX YCIIOBUI. PacueT MOIIHOCTH TpHUBOJA.
[Toctpoenue rpadukoB MOJAUH.

Br160op 11eHTpoOEKHBIX HACOCOB Ui Nepekauku Hedtu. Pacyer nomyctumoit
BBICOTHI BcackiBaHusl. [lepecuet xapakTepuctuk. [loctpoenue paboyeit Touku
Hacoca.

14

Tema 3.2. O6opynoBanue
(OHTAHHBIX CKBOKUH

2.2.1. OGopyn0oBaHUE YCThsl CKBAXXUH

Kounonnsle rojoBku. YcTbeBas apMarypa (OHTAaHHBIX CKBaXKUH. Y CTbEBast
apMaTypa ra3iu(THBIX CKBXHH. 3alIOPHBIE YCTPOUCTBA YCTHEBBIX apMaryp.
2.2.2. BHyTpUCKBaXUHHOE 000PYI0BAaHUE

HacocHo-xomMiipeccopHbie TPpyObI, X THITBI U pPa3Mephl, MaTEpHUANbI. Y CIIOBUS
paboTHl 1 pacueT TpyO. BHyTpuCKBa)KMHHOE 000PYIOBAaHUE.

OK 01-11,

K 1.1.-1.3.

I1K 2.1-2.4.

I1K 3.1.-3.4.

I[IpakTUyeckne 3aHATHSA
Br160p 1 pacyeT HaCOCHO-KOMIIPECCOPHBIX TPYO.

Tema 3.3. OGopynoBanue s
IITAaHTOBOW HACOCHOM
9KCIUTyaTallil CKBayKUH

2.3.1. CkBa)XMHHBIE IITAHTOBBIE HACOCKI

Knaccudukanusa. O6nacts npumenenus. Konerpykuus. TexHuueckue
xapakrepuctuku. KoHCTpyKins ocHOBHBIX y3710B. [logada u ¢aktopsi,
BIUsAIOIIME Ha Hee. [IpaBuna skcrtyaTaliuu HacoCOB. Y CTAHOBKH IS
OJIHOBPEMEHHO-Pa3AeIbHOM IKCILTyaTalluu ABYX IJIACTOB OJTHOM CKBa>KMHOM.

22

OK 01-11,

K 1.1.-1.3.

I1K 2.1-2.4.

I1K 3.1.-3.4.

2.3.2. IIpuBOJbI CKBaKMHHBIX IITAHTOBBIX HACOCOB

[TapameTpsl COBPEMEHHBIX CTAHKOB — KaqaJIoK. KOHCTpyKIus.
Kunemarnueckuii ananu3. Y CHINS B TOUKE I10JBECA IITAHT.
YpaBHOBEIIMBaHNE CTAHKOB-KayaloK. PacueTr ypaBHOBEIIMBaHUA. Y CHIIHS B
[IaTyHax, TaHT€HIIMATbHbBIE YCHIHsI. MOIIHOCTH B KOA((DUIIUEHT MOJIE3HOTO
nercTBusl mpuBoia. KOHCTPYKITNS OCHOBHBIX y3JI0B CTAHKOB-KAa4aJIOK M MX
pacuert. /luarpamma A.H. Anonunna. Beibop cTaHka-Kayallku U PeKUMa ero
pabotel. bezbanancupuspie cTaHku. [ uapaBiIrdecKue MPUBOBI. DKCIITyaTaIHs
CTaHKOB-Kavanok. TexHuka 6e30MacHOCTH U OXpaHa OKPYXKAIOIIeH Cpelibl Mpr
00CITy’)KMBaHUY CTAaHKOB-Ka4aJIoK.

IIpumepHasi TeMaTHKA BHEAYAUTOPHON CAMOCTOATEIbHOI PadoThI
Pemenwne 3aa4 Ha onpeielieHre HArPy3KX Ha TOJIOBKY OaJlaHCHpa, YCHIIUS B

15




MaTyHEC U MOUIHOCTH 3JICKTPOABUIaATCIIA.

IIpakTuyeckue 3aHATHS
Br160p npuBoia MITaHTOBBIX HACOCOB U OIPEIETICHUE PEKUMa PAOOTHI.

Pacyer mpou3BOAMTENHHOCTHU U OnpeesieHne ko3 duirenta nogauu
IITAHTOBBIX HACOCOB.

Omnpenenenue Harpy3Ky Ha rOJIOBKY OajlaHCupa, YCHIINS B IIATYHE U
MOIIHOCTH 3JIEKTPOABUTATEIS

10

Tewma 3.4. OGopynoBanue st
OeCIITaHTOBOW HACOCHOM
IKCILTyaTaI[|H

2.4.1. YcTraHOBKY NOTPYKHBIX LIEHTPOOESKHBIX HACOCOB

Cxema ycranoBku. O6macTb npuMeHeHHs. THUITBI 1 KOHCTPYKITUS
3JIEKTPOLIEHTPOOEKHBIX HacocoB. ['uapo3amura apurarens. O0opyaoBanue
yctbs. bectpyOHble ycTanoBkU. BeiOop u pacder o6opynosanus Y IIH.
[TpaBuna sKcIulyaTaliuy ycTaHOBOK. TexHuKa 0€30MacHOCTH M OXpaHa
OKpY’KaloIel Cpebl MPH SKCILTyaTalluy CKBaXHH. PerynmupoBka Haropa u
[0JJa4 TIOIPY>KHBIX HACOCOB.

IIpumepHas TeMaTHKAa BHEAyAUTOPHOI CaAMOCTOSATEIbHOI PadoThI
AHanu3 CylecTBYIOIUX KOHCTPYKIMHOO0Opy10BaHUs 1)1 OECIITaHTOBOM
HAaCOCHOM dKCIUTyaTaluu

10

OK 01-11,

K 1.1.-1.3.
I1K 2.1-2.4.
I1K 3.1.-3.4.

Tema 3.5. Komnpeccopsl

2.5.1. IlopiiHeBble KOMITPECCOPBI

[Tpunuun ycrpoiictBa u padotsl. O6nacts npumeHenus. Kiaccupukanus.
TepMoanHaMHUYECKHE TPOLIECCH B KOMIIPECCOPaX.

PaGoTa u MOIITHOCTH, KO3 (HUIIMEHT MOJIE3HOTO JEHCTBUS, ITYTH €T0
noBsllIeHMs. [leficTBUTENpHBIE TpoLiecchl B KoMIpeccopax. Ilonayua, ee
ornpezeNieHue U peryaupoBanue. MHoroctyneHnyaTtoe cxxarue. Llens u criocoOsl
OXJIaXIeHUs. [ 'a30MOTOPHBIE KOMIIPECCOPBI, TUIIBI U KOHCTPYKIIUH.
[lepenBrKHBIE KOMIIPECCOPHI AJIs1 OCBOEHUS CKBaKUH. KOHCTpYKIIHS
OCHOBHBIX Y3JIOB U JieTajei KoMipeccopoB. CMa3ka KOMIIPECCOPOB
KOMMYHHKAIIMH KOMITPECCOPHBIX cTaHIMi. [IpaBuia skcITyaTanum, TeXHUKa
0€30macHOCTH M OXpaHa OKPYKAIOLIEH cpeibl MPU dKCILTyaTalluu
KOMITPECCOPOB.

16

OK 01-11,

K 1.1.-1.3.
IK 2.1-2.4.
I1K 3.1.-3.4.

2.5.2. lleHTpOOEKHBIE M BUHTOBBIE KOMITPECCOPEI

Ob6nactp npuMeHeHus. TUIBI U KOHCTPYKIIMH POTAIIMOHHBIX KOMITPECCOPOB.
BuHTOBBIE KOMIIPECCOPBIL.

THIbI 1 KOHCTPYKITUS IIEHTPOOEIKHBIX KOMITPECCOPOB. I'a30TypOMHHBIM
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nepuoJl. XapakTepUCTUKU TYPOOKOMIIPECCOPOB.
IIpumepHas TeMaTHKA BHEAyIMTOPHON CaAMOCTOAITEILHOMH padoThI
AHanu3 CyniecTBYIOIUX KOHCTPYKLNN NOPIIHEBBIX KOMIIPECCOPOB.

[MpakTnyeckue 3aHATHS
PacueT 0CHOBHBIX MapaMeTPOB KOMITPECCOpa MO CTYINEHSM CKATHSI.

Tewma 3.6. O6opynoBanue
ra3nuQTHON IKCILTyaTaIl[UH
CKBa)KHH

HacocHo-kommpeccopHbie TpyObl, UX TUIIBI U Pa3Mepbl, MaTEpPHUAaJIbl. Y CIIOBUS
paboThl u pacuet TpyO. BHyTpuCKBaskuHHOE 000PYAOBAHHUE.

Konouusie ronoBku. YcrbeBas apmarypa GOHTAaHHBIX CKBaXHUH. Y CTheBast
apMarypa ra3iu(THHIX CKBaKUH. 3allOPHbIE YCTPONUCTBA YCTHEBBIX apMarTyp.
IIpumepHas TeMaTHKAa BHEAYAUTOPHOH CAMOCTOATEIbHON PadoThI
AHaIM3 CyIECTBYIOMUX KOHCTPYKIIMHOOOPYIOBAHUS Ta3IU()THOM
SKCILTyaTalluu CKBAXXKWUH

OK 01-11,

K 1.1.-1.3.

[1IK 2.1-2.4.

I1K 3.1.-3.4.

Tewma 3.7. O6opynoBanue st
MOJI3EMHOTO PEMOHTAa CKBOKUH

2.7.1. BbIIKYM U MaYThI

Tuns! 1 kKoHcTpyKUuKu. Harpy3ku Ha Bbiiku. O6ecrieueHne yCTOMUYMBOCTH.
Pacuer orrskexk.

2.7.2. TaneBas cucrtema

KommextHocTs. ['py3onogsemuoct. Koncrpykuus anementos. OcHacTka
TaneBoil cuctembl. Beibop ocHacTku. IIpaBuia skcrutyaraluu TajaeBoi
CHUCTEMBI.
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OK 01-11,

K 1.1.-1.3.

[K 2.1-2.4.

I1K 3.1.-3.4.

2.7.3. [lompeMHBIE YCTaHOBKU

[Tonvemuuku. Texnnueckne XxapakTepUCTUKA. KnHEMaTHUECKHUE CXEMBI.
KoncTpyknus y3noB. TpakropHble arperaTsl A1 pEMOHTa CKBaXKHH.
ABTOMOOUIIBHBIE arperatel. PaniroHanbHOE HCTIOIB30BaHUE MOIIIHOCTH
MOTbEMHBIX MEXaHNU3MOB. PacueT MalllMHHOTO BPEMEHU Ha CIIyCKO-
NobeMHBIE onepanui. [IpaBuna skcrmyaraliuy NoJbEMHBIX MEXAHU3MOB.
[TpakTiueckast pabota. BeiOop nmoapeMHOro MexaHu3ma Jjisi peMOHTa
CKBa)KMHBI. PacyeT MalllMHHOTO BPEMEHHU Ha NTOABEM KOJIOHHBI.

2.7.4. IHCTpYMEHT JUTS CITYCKO - TIOAbEMHBIX OTIePAIINH.

Tumbl, TeXHUYECKHE XapaKTepUCTUKU. KOHCTPYKIIUS TPYOHBIX U IITAHTOBBIX
751eBaTOpOB. THUIIBI, XapaKTEPUCTUKU U KOHCTPYKIIMH KITFOUEH Is
CBUHUYMBAHUS HACOCHO-KOMIIPECCOPHBIX TPYO M IITAHT.

IIpumepHas TeMaTHKa BHEAyIMTOPHOH CaAaMOCTOATEJILHOM PadoThI
AHanu3 CyniecTBYIOIUX KOHCTPYKLUI OIBEMHBIX YCTAHOBOK.

Tema 3.8. OGopynoBanue s

2.8.1. OGopynoBaHue Jj1sl MPOMBIBKH CKBAKHH

OK 01-11,
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WHTEHCU(PUKAIIUU T00bIYH HEDTU

IIpomsiBouHBIE arperatel. Tumnsl. Koncrpykuusa y3inos. TexHuueckue
xapakrepucTuku. IIpaBuna skcruryatanuu. [IpoMbIBOYHBIE BEPTIIIOTH U
nuianra. O0opyI0OBaHUE YCThSI.

K 1.1.-1.3.
I1IK 2.1-2.4.
I1K 3.1.-3.4.

2.8.2. O6opynoBanue I THIPOPa3PhIBa IIACTA

HacocHble, necKocCMECUTENbHBIE arperaTbl, aBTOLHUCTEPHBI, OJI0K
MaHHM(OIBIOB, UX KOHCTPYKIIMU U TEXHUYECKHE XapakTepucTuku. [logzemHoe
o0opynoBaHue 115 ruApopas3pbiBa maacta. Cxema NOJKIYEHHsI arperaTos.
ITpaBuna skcrutyaranuu. TexHuka 0€30acHOCTH U OXpaHa Help IpU
I'MJpOpa3phIBE IIIACTA.

2.8.3 O0opynoBanue ajs aenapapuHU3aUuU CKBAKHH

TerioBbie 1 MEXaHHUUYECKHE YCTAHOBKU. Y CTPOMCTBO, TEXHUYECKAS
XapaKTePUCTHUKA, MPUHIUI paboThl. [IpaBuia sKkcITyaTanuu, TEXHAKA
0€30IMacCHOCTH U OXPaHa OKPYKAIOIICH CPEIIbI.

2.8.4. O6opynoBaHue s KUCIOTHOM 00pabOTKH CKBAXHH

Arperatbl A KUCTIOTHON 00paOOTKHM CKBaXHH, UX TUIIbI, KOHCTPYKIIUU.
TexHuueckas xapakrepuctuka. O0opyI0BaHHE YCThsl. BHYTpHCKBaXXMHHOE
obopynoBanue. O0OBs3Ka arperaToB co ckBaxkuHo. [IpaBuna skcrutyatanuu
obopynoBanus. TexHuka 0€30MacHOCTH.

IIpumepHas TeMaTHKA BHEAyIMTOPHON CAaMOCTOATEJILHOM PadoThI
AHaJIN3 CYIIECTBYIONINX KOHCTPYKITUHOOOPYIOBAHUS JIJIT HHTCHCU(UKAIAN
J00b1un HeTH

Tema 3.9. OGopynoBanue s
MeXaHU3aINH TPYITOEMKHX
MIPOILIECCOB.

Haznauenne. Konctpykuusa. TeXxHUYeCKUE XapaKTEPUCTUKH arperaTtoB AJis
MEXaHU3aINHI TPYI0EMKHX TIpoiieccoB. OOIIHe TeXHUYECKUE TPEOOBAHMS K
Ipy30N04bEMHBIM MeXaHu3MaM. Perucrpanus. Texauueckoe
ocBuaerenbcTBoBanue. Hanzop u o6cnyxuBanue. [IponsBoactso padbor.
IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITEIbHON PadoThI
AHaJIN3 CYIIECTBYIOIUX KOHCTPYKLUH MEXaHH3MOB M 000py/10BaHHUs
IIPUMEHSIEMBIX JUIsl MEXaHU3ALUU TPYJOEMKHUX ITPOLIECCOB.

OK 01-11,

K 1.1.-1.3.
I1IK 2.1-2.4.
I1K 3.1.-3.4.

Tema 3.10. Oxpana npupoas! npu
JKCILTyaTaluu
HE(PTETTPOMBICIOBOTO
o0opyoBaHUs

VcTouHuku 3arpsi3HEHUS OKpY>Karoleil cpeapl. BpenHbie BHIOPOCH
TEXHOJIOTHYECKUX MPOIECCOB, CBA3AHHBIC C TEXHOJIOTHUYECKUM
o0cyXKUBaHUEM HE(PTETPOMBICIOBOTO 000pyI0BaHUs. 3ammTa aTMochepsl Ha
00BbeKTax TOOBIYM U MOJATOTOBKH HEPTH U Tasa.

be3oTxoaHas TEXHOJIOTUS KaK METOJT MPEIOTBPAILICHHS 3arPSI3HEHUS
OKPYXKAIOIIEH CPebL.

OK 01-11,

K 1.1.-1.3.
[K 2.1-2.4.
I1K 3.1.-3.4.
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IIpumepHasi TeMaTHKA BHEAYAUTOPHON CAMOCTOATEIbHOI PadoThI
N3y4yeHne NCTOYHUKOB 3arpsA3HEHMS OKPYKAIOLIEH cpeibl Ha pa3Iu4HbIX
MECTOPOKJICHUAX He()TH M rasa.

Bcero nmo nucuuniinHe

330
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3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYUEBHOM JTUCIHATLIIMHBI

3.1. TpeGoBaHusi K MUHMMAJBLHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecneuyeHUuIo

Jlia peanuzauuu NporpaMMbl y4eOHOW AMCUMILIUHBL JOJIKHBI OBITH MPETyCMOTPEHBI
CJIEyIOIIKE CIEeIAIbHbIE TOMEIIECHHUS:

Kabuner

«MoHTaxX,

TEXHUYECKAasd OKCIulyaTamusd W PEMOHT IMMPOMBIINIJICHHOI'O

obopynoBanus». Kabuner o0opynoBaH: MakeToM OypOBOW YCTaHOBKH, LIEHTPOOEKHBIM HACOCOM

mounutopoMm AOC 20-3, monutopom XK -LCDBeng-6,

cucTeMHBbIM OyokoMm Panmap-3,

cucteMHbiM Onokom IRU-6, M®VY Panasonic KX-MB1530, M®VY nazepubiv Samsung,
npoekTopoM Acer, skpanom Medium.

[Tomemienne anst camocTosiTenbHOW padoThl. UnTanpHbld 3am OubanoTexu. OcHaiieH
paboynMu MecTaMu, 000pyI0BaHHBIMH KOMITBIOTEpAaMHU C BBIXO/IOM B CeTh MIHTEpHET, 10CTYyIOM
K D3JIEKTPOHHO-OMOIMoTeunsiM cuctemaMm, M®Y Samsung, HoyrtOyk, IIpoekxrop, JlazepHsrit
M®YV HP, DkpaH HaCTECHHBIH.

3.2. UudopManuonHoe obecrieyeHHe peajn3amu NporpaMmmel

Jlnst peanu3anuy porpamMMbl OMOIHOTEUHBIA (OHJ 00pa30BATENBHON OpPTraHU3aIMK JIOJKEH
UMETh IIeYaTHble W/MIM 3JIEKTPOHHBbIE O0pa3zoBaTelbHble U WH(POPMALMOHHBIE PECYPCHI,
PEKOMEHIYEMBIX ISl UCIIOIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE

3.2.1. IleyaTHbIe U3AaAHUHA

IleuaTHbIC M3MAHUS
OCHOBHOI1
JIUTEePaTypsbl

1) JTagenko, A. A. Pacuer HeTenpoMbICIOBOr0 000pyaoBanus: yuebHoe mocobue / A. A.
Jlapenxo, I1. C. Kynuna. - MockBa: Ua(ppa-Umxenepus, 2019. — 188 c. - ISBN 978-5-9729-
0281-1. — TekcT: HEMOCPEACTBEHHBIN.

2) Jlanenko, A. A. TexHOIOIMH PEMOHTA U 3KCILTyaTallii HeTEIPOMBICIIOBOTO
obopynoBaHus: yuyeoHoe nocobue. - Mocksa: Mndpa-Nuxenepus, 2019. — 180 c. - ISBN
978-5-9729-0282-8. — TekcT: HEMOCPEICTBEHHBIH.

DJNEeKTPOHHBIC H3TaHUSL
OCHOBHOI1
JIATEPATyPHI,
HAMEIOIINECS B
AIEKTPOHHOM KaTaJiore
3JIEKTPOHHOU
OMOIIMOTEYHON
CHCTEMBI

1) JlJanenko, A. A. TexHOIOTHH pEMOHTA U 3KCILTyaTallud HEPTEIPOMBICIIOBOTO
obopynoBaHus: yaedHoe mocodue. - Mocksa: Muadpa-Umxerepus, 2019. — 180 c. - ISBN
978-5-9729-0282-8. - URL.: https://znanium.com/read?id=346098

- TekcT: 3JIEeKTPOHHBIH.

2) Jlanenko, A. A. Pacuer HerenmpoMbICIOBOTO 000pyHOBaHHS: yueOHOE Tocobue / A. A.
Jlanenxo, I1. C. Kynuna. - MockBa: Uabpa-Umxenepus, 2019. — 188 c. - ISBN 978-5-9729-
0281-1. - URL: https://znanium.com/read?id=346101

- TekcT: 3JIeKTPOHHBIH.

TleyaTHble N3MaHUS
JTOMOJIHUTEJIbHOM
JATEPaTyPsI

1) Maptromes, /I.A. Dxcrutyararus u o0ciIykuBaHHe 00BEKTOB A0ObIYM HE(TH U rasa:
yuebHoe mocobue / JI. A. Marttomes, A. B. JlekomreB. — Mocksa: Uadpa-Nrxenepus,
2020. — 340 c. - ISBN 978-5-9729-0478-5. - Tekct: HEMOCPEACTBESHHBIH.

2) Kypuan «HebtsHoe xo3stiictBo» (2018 - 2021 r.)

3) Kypuan «Texuonoruu vedru u raza» (2018 -2021 r.)

4) Kypnan «Mup Hedrenpoaykrosy (2018 - 2021 r.)

DIIEeKTPOHHBIE U31aHUS
JIOTIOJTHUTEJIbLHOM
JIUTEPATYPHI,
UMEIOIIMNECS B
9JIEKTPOHHOM KaTajore
BJIEKTPOHHOU
OMOJIIMOTEYHOH
CUCTCMBI

1) Kpeu, B. I'. MamuHb 1 060pyoBaHue ra3oHedTenpoBoaoB: yuebHoe nocobue / B. T
Kpern, A. B. Pynauenko, B. A. lImypsirun.- Cankr-IlerepOypr: Jlans, 2021. — 378 c. -
ISBN 975-5-8114-2395-8. - URL.: https://e.lanbook.com/reader/book/169147/#1

- TekcT: 3JIEeKTPOHHBII.

2) Mapriowes, J[.A. DkcrutyaTaust 1 00CIIy>KUBaHHE 00bEKTOB 00BIYM HE(TH U rasa:
yueOHoe nocobue / /1. A. Martiomes, A. B. Jlekomues. — Mocksa: Mndpa-Nmxenepus,
2020. — 340c. - ISBN 978-5-9729-0478-5. — URL:
https://znanium.com/read?id=361759

- TexcT: 3JIEKTPOHHBII.

4.  KOHTPOJIb
JUCHUIINHBI

U OIIEHKA PE3YJbTATOB OCBOEHHMS YUYEBHOM
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https://znanium.com/read?id=346098
https://znanium.com/read?id=346101
https://e.lanbook.com/reader/book/169147/#1
https://znanium.com/read?id=361759

KoHTpoJIb U OLleHKa Pe3yIbTaTOB OCBOCHUS yU4COHOW AUCIUTUTHHBI OCYIIECTBIISICTCS
MPEIOIAaBATENIEM B IIPOLECCE MPOBEACHUS MPAKTUYECKUX 3aHATUNA, TECTUPOBAHUS, & TAKXKE
BBITIOJTHEHUS 00y4arOIMMCs MHIMBUTyaIbHBIX 3aaHuii. Pa3BuTue o0mux u
npodeccHoHATEHBIX KOMIETCHIINN U 00ECTICUNBAIOIINX UX YMEHUN U 3HAHUH OIICHUBACTCS
clIeyImUMU GopMaMu U METOJaMH KOHTPOJIS

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToabI OIIeHKH

YmMmenus

- YUTaTh KHHEMATUYECKHUE JleMoHCTpHUpOBATH DKcrepTHas OLICHKA PEe3yJIbTaTOB
CXEMBI 3HAHUE YCJIOBHBIX JIeATETLHOCTH 00YYJarOIIerocs pu
0003HaYCHUI BBIIIOJIHEHHUH M 3aIIIUTE
pe3yJbTaTOB MPAKTUYECKHUX
3aHATHH,
TectupoBaHue, KOHTPOJIbHBIE
paboThI, SK3aMEH
- ONPENIENATh apaMeTPhl DKCIEPTHOE DKcrepTHas OILICHKA PE3yJIbTaTOB
paboThl 000pYIOBAHUS U €T0 HaO0JII0ICHHE JESTEIIbHOCTH 00yJaroIerocs npu

TEXHUYCCKUE BO3MOXKXHOCTH

BBIIIOJIHCHUH M 3aIIIATE
pPEe3yIbTaTOB MPAKTUUECKUX
3aHATHH,

TectupoBaHue, KOHTPOJIbHbBIE
paboThI, SK3aMEH

3Hanua

- Ha3HA4YCHMUE, o0macth | 75% npaBUIIBLHBIX Hab6nronenue B mporecce
MPUMEHEHUS, YCTPOMCTBO, | OTBETOB MPAKTUYECKUX 3aHATHI
TIPUHIIATIBI paboThI OreHka penieHui CUTyaIrlmOHHBIX
o0opynoBaHus 3aaq

- TEXHUYECKUE XapaKTEPUCTUKH DK3aMeH

1 TEXHOJIOTHUYECKHE

BO3MOXXHOCTH MPOMBIIIJICHHOT'O
o0opynoBaHus

- HOPMBI JIONTyCTUMBIX Harpy30K
000pyIoBaHUs B TIpoLiecce
AKCILTyaTaI[|iH
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