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Pabouasi nporpaMmma qucuMIuInHbI «[ OpHBIC MaIMHBI 1 000pYyI0BaHKE» pa3paboTaHa:

— B cooTBeTcTBUH ¢ TpeboBanusmMu PI'OC — cnenmanuter no crnenuaibHoctu 21.05.04 «"opHoe
JIEJI0», YTBEPKAEHHOT0 npukazoM MunoOpHayku Poccun Ne 987 ot 12.08.2020 r.;

— Ha OCHOBaHWHM Y4eOHOro IUIaHa crenuaauTeTa mo creruaibHocTn 21.05.04 «"opHOE nmemo»

HanpalieHHOCTb (npoduib) «llogzemuas pazpaboTka pyaHBIX MECTOPOKICHUII.

CocraBurenb K.T.H., goueHt [[.A. 3aakoB

PaGouass nporpaMma paccMOTpeHa M o00peHa Ha 3acefaHuu Kadeapsl MATMHOCTPOCHHUS OT

17.02.2022 r., npotokosn Ne 10.

3aBenyronuii kageapoit I.T.H., B.B. Makcapos
npodeccop

PaGouas nporpamma corjiacoBaHa:

Havanpnuk ynpasneHus yueOHo-
METOIMYECKOro 00ecIieyeHus K.T.H., [1.B. IBanoBa
00pa3oBaTeNnpHOrO MpoIecca



1.IEJIA U 3AJAYM TMCOUTIINHBI

Hesasb qucuuniunbl «opHbIe MAaIIMHBI K 000py/AOBaHNe» — hopMUpoBaHUE obIIepodeccHo-
HQJIbHBIX 3HAHUH, YMEHUH U HABBIKOB IPH pa3BelKe, 100bIue U NepepadOTKU TBEPABbIX MOJIE3HBIX HCKO-
MaeMbIX, BBIOOpE, pacdyeTe M KCIUTyaTallid TOPHBIX MAIIWH, 00OPYAOBAaHUS M YCTAaHOBOK JJISi TOPHOJIO-
ObIBarOILEH MPOMBIIIIEHHOCTH.

OcHoBHbIE 3a1a4¥ TN CHUIIJIMHBI:

— MOJyYeHHE CTYACHTAMHU 3HAHWHA O NPUHIMIAX paboThl, O0IIEM YyCTpOiiCTBEe, HOMEHKJIATYype,
0COOEHHOCTSIX KOHCTPYKLMH M NMPUHLUIAX BbIOOpa OCHOBHBIX TUIIOB F'OPHBIX MAlIMH U 00OPYAOBaHUS,
MPUMEHSEMBIX JUII MEXaHU3AIIUH TPOLIECCOB JOOBIYM U MTPOBEACHUS TOPHBIX BBIPAOOTOK IpU pa3paboTke
MECTOPOKICHUM IOJIE3HBIX UCKOIIAEMBIX;

— (opMupoBaHHE HABBIKOB MPAKTUYECKOW MAEATENIBHOCTH B 00JacTAX IMPOU3BOACTBEHHO-
TE€XHOJIOTUYECKON, OPraHU3allMOHHO-YIIPABIAIOLIEH, HAYYHO-UCCIIE0OBATEIbCKON U IIPOEKTHOM, CBs3aH-
HOM € UCIOJIb30BaHNUEM TOPHBIX MAlIH U 000PYA0BaHUS B IPOU3BOJICTBEHHOU JEATEIbHOCTH.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

Huctunnuna «[ opHbIe MalIMHBI 1 00OPYJOBaHKME» OTHOCHUTCS K 00s3aTelbHONW 4acTU OCHOBHOM
npodeccnoHaTbHOM  00pa3oBaTeIbHONM TIporpaMMmbl 1Mo cnenuanbHocTH  «21.05.04 TopHoe nmenox»
HampaBiieHHOCTh (mpoduib) «llom3emHas pa3paboTka pPyAHBIX MECTOPOXKIECHUN» U HU3ydaercs B /[
cemecTpe.

[IpenmecTByromuMu KypcaM, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs nucuuiuimHa «[ opHbie
MallMHbl U 00Opy/nOoBaHUE» SBIAIOTCA BBeneHue B crnenuanbHOCTh, OCHOBBI CTPOUTENBCTBA T'OPHBIX
npennpusaTiii, OCHOBBI pa3paOOTKH MECTOPOXKICHUN IOJE3HBIX HCKOMAaeMbIX, | OpHO-reoJoruvecKue
reonH(pOpMaLMOHHBIE CUCTEMBI, | eoMmexanuka, TexHonorus u 6e30macHOCTh B3PBIBHBIX padoT, be3omac-
HOCTb JKU3HEIEATENbHOCTH, VICTOpHsS TOpHOW HayKM M TE€XHUKU pa3pabOTKU PYIHBIX MECTOPOKICHUH,
BckpbITHe 1 TOArOTOBKA pyIHBIX MECTOPOXKAeHUH, [Iporiecchl OUMCTHBIX paboT pu pazpaboTKe PyAHBIX
MECTOPOXKICHUN.

Jucnummza «['opHble MalliHbl U 000pY/I0BaHUE» SABIISETCS OCHOBOIOJArarolei s U3y4yeHUs
CIIEAYIOIIMX JUCHUIUIMH: be3omacHOCTh BeleHUsl TOPHBIX paboOT M ropHocnacaTenbHoe aeno, I'opHomnpo-
MBIIIEHHAs! 3K0JI0TUs, CUCTeMBI pa3pabOTKU PYJHBIX MECTOPOKICHUM, MalllnHbl M yCTaHOBKU MOA3EM-
HBIX PYJHHMKOB, TexXHOJOrus pa3pabOTKU POCCHIMHBIX MeCTOpokAeHUH, IIpoekTupoBaHue pYyIHHKOB,
TexHonornu KOMOMHUPOBAHHON PAa3paOOTKU PYIHBIX MECTOPOKACHUMN.

OCOOEHHOCTBIO TUCIUIUINHBI SBISIETCS OCBOCHUE 3HaHUI 00 00IIeM yCTpoiicTBe, HOMEHKIATYpeE,
0COOCHHOCTSIX KOHCTPYKIUH, YCIOBHUSAX pabOThI U MPUHIMIAX BHIOOpAa OCHOBHBIX THIIOB TOPHBIX MAallluH
1 000py10BaHUs, IPUMEHSIEMBIX JUUIsI MEXaHU3alMK MTPOLECCOB JOOBIYM MOJIE3HBIX HUCKOMAEMBIX MO/I3EM-
HBIM CITOCOOOM.

3. MIIAHUPYEMBIE PE3YJIbTATbHI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE
C INTAHUPYEMBIMH PE3YJIbTATAMHU OCBOEHHMS OBPA3OBATEJIBHOM
INPOI'PAMMBI

[Tponiecc wu3ydyeHus aucUUIUIMHBL «[OpHble MamMHBI W 000OpYIOBaHHME» HaNpaBlIeH Ha
(dhopMHpOBaHUE CIETYIOMIMNX KOMIETEHLIUH]:

®opmupyeMble KOMIETEHI[HH
K Kon u HauMeHOBaHHE HHIMKATOPA
Conepma}me KOMIETEH- on JOCTUKCHUA KOMIICTCHII MU
107071 KOMIETeHIHH
CniocobeH TpUMEHATh OC- OIIK-10. OIIK-10.1. 3HaTh cTagWM TE€OJOTOPAa3BEIOYHBIX PadoT;
HOBHBIC TIIPUHIOUIIBI TCX- COBPCMCHHBIC TCXHOJIOTHUU I[OGI:I‘II/I )41 Hepepa6OTKI/I 10-
HOJIOTHH AKCIUTyaTaIl[ioH- JIE3HBIX HCKOIMAEMBIX; OCOOCHHOCTH JKCIUTyaTallHOHHON
HOW pasBelnkw, IOOBIYH, pa3BeIKH MECTOPOKICHHUI IOJIE3HBIX HMCKOIMAEMBIX; CO-
nepepadoTKu TBEPJIBIX BPEMEHHBIEC CITOCOOBI TPOBEACHHUS TOPHBIX BBIPAOOTOK




®opmupyeMble KOMIETEHIIUH

Conep:xaHue KOMIETEeH-
U

Koxa
KOMIIETeHIIUH

Koa n HauMeHoBaHue HHIUKATOPA
JTOCTHKeHHSI KOMIIeTEeHIMH

MOJIE3HBIX  HMCKOIIAE€MBIX,
CTPOUTEIBCTBA U IKCILTya-
TallMd MOJA3EMHBIX OOBEK-
TOB

MIPU CTPOUTEIBCTBE M SKCIUTyaTallMU MOJI3EMHBIX 00BEK-
TOB; TOPHBIE MAIIMHBI U 00OPYAOBAHUE JUIS peaTH3anuu
TEXHOJIOTHH 100bIUM, mepepaboTKH MOJE3HBIX HCKOIae-
MBIX ¥ CTPOMTEIILCTBE MOA3EMHBIX TOPHBIX COOPYKEHUI

OIIK-10.2. YMeTp KOJMYECTBEHHO U KAaueCTBEHHO Olle-
HUBaTh BO3MOXKHbIE TEXHOJIOIMHU SKCIUTyaTallMOHHOM pa3-
BEJIKH, J100bI4M, epepadOTKU TBEPABIX MOJE3HBIX MCKO-
[AaeMbIX, CTPOMTEIbCTBA M HKCIUIyaTallUH IOJ3EMHBIX
00BEKTOB M MPHUHUMATh PAIMOHAIBHBIE U YKOHOMHYECKH
1es1ecoo0pa3Hble peleHust

OIIK-10.3. Bnaners coBpeMeHHbIMU MeTOJaMHu cOopa U
00pabOTKH TEXHOJOTHYECKOH HWH(MOpPMAIUU; KOMIIbO-
TEPHBIMU TMPOTPAMMAMH IO aBTOMATH3UPOBAHHBIM TEX-
HOJIOTHSIM TTOJICYETa 3al1aCcOB TBEP/IBIX MOJIE3HBIX UCKOIIA-
€MBIX; BOIPOCAMHU CTPOUTENILCTBA U DKCILTyaTallid TOp-
HOPAa3BE/IOYHBIX, TOPHBIX U TOPHOTEXHUYECKHUX BBIPA0O-
TOK; COBPEMEHHBIMH TEXHOJOTHSIMU OOOTaIIeHus paz-
JIMYHBIX MOJIE3HBIX HCKOMAEMBIX

4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBbI
4.1. O0beM IMCUMILUIMHBI M BUABI Y4e0HOI padoThI
O6m1ast Tpy10EMKOCTh Y4EOHOM TUCHHUILTUHBI COCTaBIsieT 4 3a4€THbIe equHulibl, 144 ak. daca.

AK. 4acsl o
Bua y4eOHoii padoThI Bcero ak. yacos ceMecTpam
7

AyauTtopHas paboTa, B TOM YHcJIe: 68 68
Jlexruu (JI) 34 34
[TpakTuueckue 3anstus (113) 17 17
JlaGoparopusbie pabotsl (JIP) 17 17
CamocrositesbHas padora cryaentoB (CPC), B Tom 40 40
4yHciIe:
IToaroroBka K JIEKITUAM 8 8
[TonroroBka K 1a00opaTopHbIM paboTam 16 16
[TonroToBka K MpakTUYECKUM 3aHATHUSIM / CEMHHApaM 16 16
IIpomexyTouHas aTrecTanus —Kk3ameH (J) 36 Q) 36 Q)
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbBI

aK. yac. 144 144

3a4. el. 4 4

4.2. ConepxaHue TUCHUILTUHBI
Y4eOHBIM IJIAHOM MPETYCMOTPEHBI: JICKIIUH, IPAKTHYECKUE 3aHATHUS, TabopaTOpHBIE pabOTHI U

camocTosITeNbHas paboTa.

4.2.1. Pa3aeJnl IMCHUILINHLI M BUALI 3AHATHI
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Paznen 1 «O0mue cBeieHus: 0 TOPHBIX MAlllMHAX U 8 4 5 5
000pyTIOBaHU
Pasznen 2 « 'opHble MalIMHBI U KOMILIEKCHI,
MIPUMEHSIEMbIE TIPH TMOJI3EMHOM CITIOC00€ TOOBIYN 33 10 7 8 8
MOJIE3HBIX UCKOMAEMBIX)
Pasnen 3 «bypoBble MaliuHbI 1 000PYJOBaHUE IS 99 5 4 5 5
MOA3EMHBIX U OTKPBITHIX TOPHBIX pabOT»
Paznen 4 «TpaHcnopTHBIE MAIMHBI U KOMIUICKCHI IIIAXT 14 4 9 8
U PYJHUKOBY
Paznen 5 «BpieMO4HO-IIOrpy304YHBIE U
TPAHCHIOPTUPYIOIINE MAIIIMHBI JUISI OTKPBITBIX TOPHBIX 19 6 2 3 8
pabot»
Pazpnen 6 «CranioHapHble MalllMHbI U YCTAHOBKK 12 4 - - 8
Hroro: 108 34 17 17 40
4.2.2. Coaepxanue pa3aesioB JMCHUILIMHBI
Tpyaoem-
Ne | HaumeHoBaHue pa3- . Py
Conep:xaHue JIeKIIMOHHBIX 3aAHATHIA KOCThb
n/m | aeaa AMCHUILIMHBI
B aK. yacax
1 | Pazgen 1 «O0ume Tepmunosnorus obmas u cnenuanbHas. Kiaccupukanus
CBEJICHUS O TOPHBIX U cnenuduyeckre ycloBUs pabOThl TOPHBIX MaIlld H
MaligHax u o0opyno- | obopynoBanus kapbepoB. CTpyKTypHas cxema TOpHOU
BaHHUM» MamuHbl. OTIMYUTENbHBIE OCOOCHHOCTH TOPHBIX Ma-
IIUH, TPUMEHSEMBIX B TTOI3€MHBIX YCIOBHUSIX U Ha Kapb- 4
epax. TpeOoBaHuUs, MpenbIBIsIEMble K TOPHBIM MalllH-
HaMm. Posib TOpHOM MAaIIMHBI B TEXHOJOTUYECKOM IIPO-
1ecce MPeanpusATHs. JTanbl Pa3BUTHs TOPHBIX MAIIIHH.
Pabounii ”HCTPYMEHT TOPHBIX MAIIWH.
2 | Paznmen 2 « I'opHble IIpoxonueckue komOaitHbl U KoMIuIeKchl. Kiaccuduxka-
MAaITUHBl ¥ KOMIUIEK- | IS TOPHOMPOXOJYECKHX KOMOAWHOB W KOMIIJICKCOB.
Chl, IPUMEHSIEMbIE VYerpoilcTBO, NMPUHLKI JEHCTBUST M KOHCTPYKTHUBHBIE
MPHU TOA3EMHOM CITO- 0COOEHHOCTH KOMOAWHOB M KOMIUIEKCOB. McmomHu-
co0e I0OBIYH I0JIE3- TEJIbHbIE OPraHbl, MEXaHW3MBbI MIEPEMEIICHUS U MOAAuH,
HBIX HCKOMAeMBbIX)» MOTPY304YHbIE YCTPONCTBA KOMOAHOB HM30MpaTENHLHOTO
u OypoBoro neiictBus. Komrmekchl Ui TpOBEICHHS 10

BBIpAOOTOK B IIAaXTaX W pyAHUKaxX. PacueTsl pexuMoB
pa60T1>1 " IPpOU3BOJAUTCIIbHOCTH.

OurnicTHbIe KOMOAQHBI, KJIACCU(PHKAIHS, KOMIIOHOBKH,
6e3omacHast padora. VcrnonHUTENbHbIE OpraHbl OYMCTHBIX
KOMOaHOB. PexuMbl pabOTHI: XapaKTEPUCTHKHU, pacueT
MPOU3BOJAUTCIIbHOCTU OUYUCTHBIX KOM6aI>'IHOB.




Ne | HaumeHoBaHue pa3- 5 Tpynoem-
S —— Conep:xkaHue JeKIMOHHBIX 3aHATHI KOCTh
B aK. yacax

VYTosbHBIE CTPYTH U CTPYrOBble YCTaHOBKH. OCHOBHBIE

3JIEMEHTBI, CXEMbl KOMIIOHOBKU U XapaKTepUCTUKU. Pe-

AKHUMbI PabOTBHl M pacyeT MPOU3BOIUTEIILHOCTH CTPYro-

BBIX YCTaHOBOK.

OuncTHBIC KOMIUIEKCHI U arperathbl. O01Iee yCTPONCTBO

KOMIUIEKCOB M arperaToB. MexaHU3UpOBaHHBIE KpEIU.

KoHCTpyKTHBHBIE CXEeMBbI CEKIHi. Pexxumbl pabOTHI H

pacuer IpOU3BOJUTEIBHOCTH MEXaHU3UPOBAHHBIX KOM-

IJIEKCOB UM arperaTos.

3 | Paznmen 3 «bypoBbie Texunueckue cpencrsa Oypenus (TCB) mmypoB u

MAaIIMHBI 1 000pyno- | ckBaxkuH. Kiaccupukanusa. Paboumnii uHCcTpymMeHT Oy-

BaHUE JJIs OJI3EMHBIX | PUJIBHBIX U OypOBBIX MAalIUH. YCTPOMCTBO MAalllUH JUIs

U OTKPBITBIX FTOPHBIX | OypeHus mmypoB (cBepia, nepdoparopsl, HaBecHOE OY-

padoT» puiIbHOE 00OpynOBaHHE, OypHIIbHbIE YCTaHOBKH). by- 6
POBbIE CTaHKU M TsDKeNble OypOBble MAIIMHBI A Oype-
HUS CKBa)XHH B IlIaxTaX U pyJHUKax. bypoBble MallnHbI
JUI OTKPBITBIX TOPHBIX paboT. Beibop u pacuer mapa-
METpOB OypOBBIX MallIUH, CKOPOCTH OypeHHUs U MpOou3-
BOJIUTEJIBHOCTH.

4 | Paznen 4 «Tpanc- O6mme cBenenus. Knaccudukamus cpeacTB TpaHCIIOP-
HOPTHBIE MAIIUHBI U ta. KonBeliepHblil TpancnopT. JIOKOMOTUBHBINH TpaHC- 4
KOMIUIEKCBI IIaXT U nopt. ['mapaBInyecKuii 1 MHEBMAaTUYECKUM TPAHCIIOPT.
PYAHHUKOBY» Bb100p 1 pacueT UX OCHOBHBIX NMapaMeTpPOB.

5 | Pazgen 5 «Briemou- Knaccudpukanusa. YcTpoicTBO M TEXHOJOTUS PabOThI
HO-IIOTPY304YHbIE U OJIHOKOBIIIOBBIX M1 MHOTOKOBIIOBBIX 9KCKaBaTOpOB. BbI-
TpPaHCIOPTUPYIOIIME | eMOYHO-TpaHnopTupyomue Mmamuasl (BTM). Hasna- 6
MaIllMHBI A1 OTKPBI- | YeHue, Kiaccupukanus 1 obnacte npumeneHuss BTM.

TBIX TOPHBIX paboT» [Ipon3BOAUTENBHOCTH 3KCKaBaTOpOB U BTM.

6 | Pasnmen 6 «Craumo- Oo6mue ceenenus. Knaccudukamms, o0nacte npumMeHe-

HapHbIE MAILLIUHBI U HUs, 0011ee yCTPOUCTBO U PEXKUMBI Pa0OTHI CTAallMOHAP-

YCTAHOBKH HBIX MAIIWH U YCTAaHOBOK. BEHTUIISTOpHBIE YCTAHOBKH. 4
[IlaxTHBIE BOJOOT/IMBHBIE YCTaHOBKH. lllaxTHBIE MHEB-
MaTudeckue ycTaHoBkH. IlogbemHble ycTaHOBKHU. Tex-
HUKO-PKOHOMHUYECKHE MOKa3aTean paboThl.

Hroro: 34
4.2.3. IlpakTHyecKue 3aHATHUS
Ne . TpynoemkocTh
u/n Paznen TeMaTuka NPAKTHYECKUX 3AHATHH B aK. yacax
1 Paznen 1. | PaGounii MHCTPYMEHT TOPHBIX MAalllUH. 2
Br160p 06opynoBaHus U pacueT U MPOU3BOAUTEIBLHOCTH 4
Paznen 2 |-OTACTHOTO MEXAHHSHPOBAHHOTO KOMILIEKCA. _
Pacder npon3BoAUTETLHOCTH TIPOXOAUECKIX KoMOaiHOB. [1po- 3
XOJUYECKUH IHKIL.
Pacuer ckopocTu OypeHHs ¥ IPOM3BOAUTEILHOCTH TIepdopaTo- 5
3 Pasgen 3 | POBTHIA 1T, TTK.
A Pacuer pabounx mapameTpoB OypOBOT0 CTaHKa C IOTPY>KHBIM 5
nHeBMoyapHukoM (HKP-100M).




Ne TpynoemkocTb

Paznen TeMaTuka NPAKTHYECKUX 3AHATHIH
n/n B aK. yacax
4 Pasnen 4 | BeIOOp 1 pacyer JIEHTOYHBIX U CKPEOKOBBIX KOHBEHEPOB 4
Hroro: 17
4.2.4. JlaGopaTopHbie padoThI
Ne TpynoemkocTs
Paznen TemaTuka J1a00paTOPHBIX padoT pyAa
n/n B aK. yacax
OunctHoit kombaita K-500. 3
CtpyroBasi ycTaHOBKa.
1 Pasznen 2 pyr y
OuncrHOl MexaHu3npoBaHHbIN Komiuieke KM138. O0uiee 2
YCTPOMCTBO.
[Tpoxomqueckuii komOaiin n3dbuparenpHoro aecteus KI1-21. 2
Bypoc6oeunsie mamunbl bI'A-4. 2
2 Pasnen 3 | ['esenkonpoxomgueckas mamuna Ctpena 77 2
YcranoBka OypunbHas maxtHas Y BII-330 3
Hroro: 17

4.2.5. KypcoBbie padoThI (IPOEKTHI)
KypcoBbie paboThl (IPOEKThI) HE IPEIYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone 00yueHust npuMeHsI0TCSL:

Jlekuuu, KOTOpBIE SIBISIOTCS OJHUM W3 BaKHEUIIMX BUJIOB YUEOHBIX 3aHATHH U COCTABISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 00ydaroumxcs.Llenu 1eKInoHHBIX 3aHsATHI:

-IaTb CHCTEMAaTH3MPOBAaHHBIE HAy4HbIE 3HAHWA IO JUCLMIUIMHE, aKIEHTUPOBATh BHUMAaHHE Ha
HanOoJIee CJIOKHBIX BOIIPOCAX JUCLUIINHEL,

-CTUMYJIMPOBAaTh AKTUBHYIO IO3HABATENBHYIO JIEATENBHOCTh OOYYaroLIMXCs, CIIOCOOCTBOBAThH
(OopMHUPOBaHMIO UX TBOPYECKOTO MBILILICHHUS.

IIpakTuyeckue 3anaTus. Lleny MpakTUYECKUX 3aHATHIN:

-COBEPILIEHCTBOBATh YMEHUS U HABBIKH PELICHUS MPAKTUYECKUX 3a/1a4.

I'maBHBIM coOJiep)KaHMEM 3TOTO BUJA YUEOHBIX 3aHATHH SBISETCS paboTa KaXkKa0ro 0Oydyaromerocs mo
OBJIaJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU MPOGECCUOHAILHOMN JIESITETbHOCTH.

JlabopaTopHble padoThl. Llenu mabopaTopHbIX 3aHATHHA:

-YIJIyOUTh W 3aKpENHTh 3HAHUS, TOJTyYEHHbIE Ha JIEKLIHUSAX M B MPOLIECCE CAMOCTOSATENLHON pPaboThI
o0yyaroImuxcst ¢ yueOHOM 1 Hay4HOI JIUTEePaTypoii;

['maBHBIM cofiep>KaHMEM 3TOTO BUAA YUEOHBIX 3aHITHH sBJsieTcsl padoTa Kakaoro oOyyaromerocs mo
OBJIJICHHIO MIPAKTUYECKUMHI YMEHUSMH M HaBbIKaMU MPO(eCCHOHAIbHON IESITeIbHOCTH.

KoncyabTanum (Texymiasi KOHCY/IbTallMsl, HAKAHyHE K3aMeHa SBJIseTCs OJHON 13 (popM pyKOBOJICTBa
y4eOHOI paboTOoil OOydarommxcst M OKa3aHUs MM IOMOIIM B CaMOCTOSTENIbHOM M3YYEHHH MaTrepHaia
JMCIMIUIMHBI, B TMKBUAAIMH UMEIOIINXCS IPOOETOB B 3HAHUSX, 3aJOJDKEHHOCTEH 110 TEKYIIUM 3aHSTHSM, B
MOJITOTOBKE MUCHhMEHHBIX Pa0OT (ITPOEKTOB).

Texynme KOHCYJbTAllMM MPOBOIATCS MpENojaBaTesieM, BEAYLIMM 3aHATHA B y4eOHOW rpyrme,
Hay4HBIM PYKOBOJIUTEIIEM U HOCAT KAK MHIMBUYaJIbHBIN, TaK ¥ IPYIIIOBOU XapaKTep.

CamocrosiTesibHasi padoTa 00y4arOLIMXCsl HANpaBieHA Ha YIIyOJeHHE W 3aKpervieHHe 3HaHUM,
NOITYYEHHBIX Ha JIEKUMSAX M JPYrHX 3aHATUAX, BBIPAOOTKY HABBIKOB CAMOCTOSITENBHOIO AaKTHBHOIO



NPUOOPETEHUS] HOBBIX, JOMOJHHUTEIBHBIX 3HAHWM, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATUAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

6. OHEHOYHBIE CPEJICTBA VIS TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IPOMEXYTOYHOM ATTECTAIIMHA 11O U'TOI'AM OCBOEHUS JUCIUATLIMHBI
6.1. Quenounvie cpeocmea 0nsa camocmoamenvHoil padomsl u MeKyuiezo KOHmMpPOous
ycnegaemocmu

Pa3nes 1. O61ue cBeieHUsi 0 TOPHBIX MAIIUHAX U 000PY10BAHUHU

1. O6mas knaccuguKays TOPHbIX MAIIUH.

2. CTpyKTypa rOpHOI MAaIlIUHBI.

3. Oco0GeHHOCTH FKCIUTyaTal[Mi TOPHBIX MAIllMH B MIAXTaX, PyAHUKaX U Kapbepax.

4. OCHOBHBIE ATaITbl Pa3BUTHS TOPHBIX MAILIUH IS OJ3EMHBIX TOPHBIX PadOT

5. OcHoBHbIE TPeOOBAHUS, TIPEIBABISIEMBbIC K TOPHBIM MaIlIMHAM.

Paznen 2. I'opHble MAIIMHBI H KOMILIEKCHI, IPUMeHsieMble IPH N0J3eMHOM cI0co0e 100bI1YU

MOJIe3HBIX HCKOMAaeMBbIX

1. Mexanu3Mm nporiecca pa3pylieHusi TOPHBIX MOPOJ PE3LIOBBIM HHCTPYMEHTOM.

2. PaGounii HHCTPYMEHT TOPHBIX MAIIHH

3. O0u1ee ycTpoHCTBO OYMCTHOrO KOMOaiHa.

4. CtaTHuecKue U JMHAMHYECKUE CTPYTH, UX OTIMYUTEIbHBIE OCOOCHHOCTH.

5. Oco0eHHOCTH KOHCTPYKLUI CTPEIOBUAHBIX U OYypPOBBIX (POTOPHBIX U IUIAHETAPHBIX) UCIOIHU-
TEJBHBIX OPTaHOB MPOXOAYECKIX KOMOAITHOB.

Pa3nes 3. BypoBble MamuHbI M 000py/10BaHue ISl OJA3€MHBIX U OTKPBITHIX FTOPHBIX padoT

1. Knaccuduxkanus cnoco6oB OypeHus.

2. OTnuuuTeabHbIE OCOOEHHOCTH MEXaHMUYECKHUX CIOCcO00B OypeHus (BpalllaTesbHbIN, yAapHBIi,
yJlapHO-BpallaTeNbHbIN U 1Ip.).

3. ITaeBmaruueckue nepdoparopsl. HazHaueHne, KOHCTPYKTHUBHBIE OCOOCHHOCTH, 001acTh MPH-
MEHEHHUS ¥ IPUHLUI paboTHI.

4. CraHKH IapOIIeYyHOTro OypeHusl.

5. IIpon3BoOIUTENBHOCTS OYPOBBIX CTAHKOB.

Paznen 4. TpancnopTHbIe MAIIMHBI M KOMIUIEKCHI HIAXT U PYAHUKOB
1. MaitTe knaccudukaiuo KOHBEHEPHOTO TPAHCIIOPTA.

2. Ilpeumy1iecTBa 1 HEAOCTATKM [UIACTUHYATHIX KOHBEHEPOB.

3. B yem 3axnirovaercs NpUHIUI paboOThl CKpeOKOBOTro KOHBekepa?

4. OOBsACHUTE YCTPOHUCTBO PEIHCOBOTO MYTH. DIIEMEHTHI.

5. Ompenenenne MPOU3BOAUTEIHHOCTH JICHTOYHOTO KOHBEHEpa.

Pa3zpnen S. BbleMOYHO-IOrpy304HbIe M TPAHCIIOPTHPYOLIME MAIIUHBI VISl OTKPBITHIX

TOPHBIX padoT

1. KoHCTpyKTHBHBIE OCOOEHHOCTH M 00JIACTh MPUMEHEHHUS! OJHOKOBIIOBBIX M MHOTOKOBIIOBBIX
JKCKaBaTOPOB.

2. Paboune 060pynoBaHNE OTHOKOBIIOBBIX IKCKAaBATOPOB.

3. XomoBoe 000pyI0BaHNE IKCKABATOPOB.

4. KOHCTPYKTUBHBIE CXEMBI OIHOKOBIIIOBBIX MTOIPY3YMKOB, CKPENIEPOB, PHIXJIUTENEH U OYIIb03€POB.

5. IIpon3BOIUTENEHOCTD OHOKOBIIOBBIX M MHOTOKOBIIIOBBIX 3KCKaBaTOPOB.

Pa3nes 6. CTannoHapHbIe MAIIUHBI M YCTAHOBKH

1. Knaccudukanus moabeMHbBIX YCTAaHOBOK 110 Ha3HAYCHHIO.

2. OnpeneneHue 4acoBOM MPOU3BOAUTEIILHOCTH MOAbEMHON YCTAHOBKHU.
3. OnummTe KOHCTPYKITUH IIEHTPOOEKHBIX BEHTHISITOPOB.



4. Ilepeunicanre MPenMyIIECTBA U HEAOCTATKN OCEBBIX U IIEHTPOOESKHBIX BEHTHIISITOPOB.
5. Onpenenure pexxuM pabOTHI HACOCa HA CETh.

6.2. Oyenounvie cpedcmea 0131 NPOGEOEHUA RPOMENCYMOUHOU ammecmayuu (IK3amena)
6.2.1. Ilpumepuotii nepeuensv 60nPOCO6/3a0aAHUIL K IK3AMEHY (O OUCUUNTIUHE):

1. Knaccudukanus ropHbIX MaIlivH.

2. DTanbl ¥ 3aKOHOMEPHOCTH PA3BUTHS TOPHBIX MALIMH.

3. Pabounii MHCTPYMEHT rOPHBIX MaIIMH.

4. Ounctaeie komOaitHbl (OK), kmaccudukarus, KOMIIOHOBKH U TEXHOJIOTHsSI paOOTHI.

5. O6nacTh panMOHATIBHOTO MPUMEHEHHs y3K03aXBaTHBIX KOMOANHOB C Pa3IMYHBIMH HCIIOJIHU-
TEJbHBIMHA OpraHaMH.

6. BeiOop mapaMeTpoB MIHEKOBOTO UCTIONHUTENbHOTO oprana OK.

7. TeopeTnueckasi, TEXHUYECKask ¥ SKCILTyaTallMOHHAS IPOU3BOIUTEIHOCTh BHIEMOYHBIX MAIIMH.

8. KommonoBku pexymieid gacta OK.

9. MexanuszMmsl nogaun OK.

10. Pacuer npousBoaurenpHocTH OK.

11. JTaiiTe kaccuduKanyo U HA30BUTE OCHOBHBIE THITBI MEXAaHU3UPOBAHHBIX Kpemei.

12. Ilepeuncnure 060pyaOBaHUE, BXOSIIEE B COCTAB OYMCTHOTO KOMILIEKCA.

13. OcHOBHBIE 3JIEMEHTBI, CXEMbI KOMIIOHOBKH CTPYTOBBIX YCTaHOBOK.

14. Pexxumbl paboThI U pacyeT MPOU3BOAUTEIBHOCTH CTPYTOBBIX YCTAHOBOK.

15. Ilpoxonueckue MalMHbl 1 KoMIuiekesl. Kinaccudukarms.

16. Oxapaxkrepu3yiite paboTy KOMOAIHOB CO CTPEIOBUIHBIM HCIIOJHUTEIHHBIM OPTaHOM H30Mpa-
TEJBHOTO IeHCTBHUS.

17. JlaiiTe XapakTEpUCTHKY OCOOCHHOCTAM pabOTHI MPOXOAYECKUX KOMOAWHOB C POTOPHBIM HC-
MOJTHUTEIbHBIM OPraHOM.

18 Ot uero 3aBUCHT MPOU3BOAUTEIHHOCTD MPOXOAYECKIX KOMOAIHOB 1 KOMIUIEKCOB?

19. IlpuBeaure ki1accupuKayo OypoBbIX MAIIUH U CIOCOOBI OypeHus.

20. OxapaxTepu3syiiTe BUIbI O0ypOBOTO HHCTPYMEHTA.

21. OxapakrepusyiTe pabOTy MallUMH BpallaTeIbHOro OypeHHs, NMPUMEHSEMBIX B IOA3EMHBIX
YCIIOBHSX.

22. Jlaiite kmaccU(pUKAIMIO OJHOKOBIIOBBIX JKCKAaBAaTOPOB, MEPEUYMCIUTE UX KOHCTPYKTHUBHBIE
0COOEHHOCTH.

21. OxapakTepu3yiTe NpUBOJIbI pAOOYNX MEXAHM3MOB HKCKaBaTOPOB.

22. B yeM 3aKit09aeTcs MpeMMyIIeCTBO THIPABIMYECKUX SKCKaBaTOPOB MEPe]] MEXaHUYECKIMMU?

23. OxapakTepu3yiiTe KOHCTPYKTHBHBIE OCOOEHHOCTH U MPUHIUI JAEHCTBHSI POTOPHBIX U LEMHBIX
MHOTOKOBIIIOBBIX 9KCKaBaTOPOB.

24. TlepeuncanTte BUABI XOJIOBOIO 00OPYAOBAaHUS KCKaBaTOPOB, IOCTOMHCTBA U HEOCTATKH.

25. TTpon3BOAUTENEHOCTS OJJHOKOBIIOBBIX 1 MHOTOKOBIIIOBBIX KCKaBaTOPOB.

26. OT yero 3aBUCUT MPOU3BOUTEIBHOCTD (PPOHTATBHBIX TOIPY3UUKOB, CKPETIEPOB, PHIXJIUTENCH U
OyJ1b7103epOB?

27. Knaccugukanus cpeacTB TpaHCIIOpTa.

28. TpaHcTopT ToJ IeHCTBHEM COOCTBEHHOTO Beca.

29. Knaccugukanus KOHBEHEpHOTo TPAHCIOPTA.

30. CxpeOKoBBIE KOHBEHEPHI.

31. DxcmTyaTallMOHHBIN pacueT CKpeOKOBBIX KOHBEHEPOB.

32. JleHTOUHBIE KOHBEWEPHI.

33. JIeHTOYHO-KaHATHBIE KOHBEHEPHI.

34. YCcTpOHCTBO PEIbCOBBIX MyTEH

35. O61ee yCTpoiCTBO U OCHOBHBIE YaCTH PYIHUYHBIX OABEMHBIX YCTAaHOBOK

36. BeHTUIATOpHBIE YCTAaHOBKHU 11 IPOBETPUBAHUS PYAHUKOB U IIAXT.

37. Omnpenenenue pexxuma padboThl TypOOMAIINHBL.

38. MeTtoanka BeIOOpa IIEHTPOOESKHBIX U OCEBBIX BEHTUJIITOPOB.



39. Tunbl ¥ KOHCTPYKIIUH IMMAXTHBIX HACOCOB.

40. Ompenenenue pesxuma paboThl HACOCA HA BHEIIHIOKO CETh.

6.2.2. IIpuMepHbIe TeCTOBbIE 3a1aHUSA K IK3aMeHY

Bapmuanr 1.
Ne
Bormpoc Bapuantsl oTBeTa
/i
1 2 3
Ha xakwne KJ'IaCCI/I(bI/IKaLII/IOHHBIe TPYHIIbI ACTIATCA 1. I[O6I)ILIHBIC, MPOXOTYECKHUE, 6yp0]3},1e‘
TOpHbIE MAIIKMHBI [10 HA3HAYEHUIO? 2. JInst IAXT, VIS PY/IHUKOB, /7S OTKPHI-
1 TBHIX paboT.
' 3. KomOaiinbl, CTpyru, 3KCKaBaTOPhI
4. ITonnepkuBarolue, OrpaguTeIbHbIC,
OrpaUTEIbHO-TIOJIEPKUBAIOIIHE.
Kakyto He0OX0JMMYI0 BO3MOXHOCTb JTOJKHBI 1. B03MOXXHOCTh IPUMEHEHHUs BCEX BUIIOB
MMETh T'OPHbIE MALIMHBI IIPU UX MOHTAXeE B rop- SHEPrUU IS IBUKUTENIbHBIX YCTPOMUCTB.
HBIX BbIpaOOTKax? 2. VIMerh orpaHuYeHHble TabapuThl Ma-
IIMHBI B 11eJ0M. VIMeTh orpaHuueHHbIE Ta-
5 0apuThI MAIIMHBI B LIEJIOM.
' 3. B0O3MOXHOCTH mepemeniaTbcs Ha ryce-
HUYHOM XOZY.
4. Bo3MOXHOCTh pa30OpKuM MaIIMHBI Ha
TpaHcHOpTabebHble COOPOUYHBIE €TUHUIIBI.
VYkaxuTe OCHOBHbIE Omepanuy, Bxojsmue B Tex- | 1. JIpobGnenue, TpaHCIOpTUPOBAHUE, 3a-
HOJIOTUYECKHUH MPOIIECC OUUCTHBIX PadoT. KJIaJKa.
3 2. Brlemka, 1ocTaBka, KperieHue.
3. Bbypenwue, B3pbIBaHHE, TIOTPY3Ka.
4. Pe3zanue, opoleHue, MOrpyska.
Ha xaxue Tuns! Ki1accuUIMpYyOTCs OYMCTHBIE 1. JIns TOHKUX IUIaCTOB M MOIIHBIX.
KOMOAIHbI 110 IMPUHE 3axBara? 2. Y3K03aXBaTHBIE M MIUPOKO3aXBATHEIE.
4. 3. J1ns MOJOTrUX U KPYTHIX MJIACTOB.
4. ORHOCTOPOHHHE U YETHOKOBBIE.
IToka3zaTenb Kakoro cBOMCTBa FTOPHOIO MACCHBA 1. KonTakTHas IPOYHOCTb.
5 €CTb IIpUpaIlleHHE CHIIbI pe3aHMs Ha €IUHMILY I1y- | 2. AOpa3suBHOCTb.
" | OuHBI pe3aHus, onpeensieMoe ¢ ucnoib3oBanneM | 3. CONMpOTHBISEMOCTh YIS pe3aHUIo.
ycraHoBkH JIKC B 3TaioHHOM pexume? 4. TBepoCTb.
Jlg yero npegHazHaueH MEXaHU3M MOJaun 1. Jlna mepemenienus kombaiiHa ¢ HeoO-
OYHUCTHBIX KOMOAtHOB? XOJUMBIM TATOBBIM YCHUJIMEM U CKOPOCTBIO.
2. Jlns BBIEMKM W TIOTPY3KH YISl Ha
5 TPaHCIIOPTHOE YCTPOMCTBO.
' 3. s mepeMelieHus: U yrpaBieHHs CEK-
LUSAMU KPETH.
4. Jlns mepemerieHus 3a00itHOTO 000pYy-
JIOBaHMUsI.
Ykaxkute GopMyny OnpeeieHus Ha9albHOTO 1. P, ,=60m-B-V, -y;(xH).
7 | pacmiopa (PH.p.) THAPaBINYIECKOH CTOMKN MCXaHH-

3UPOBAHHOU KpeNH

p ™ p L (kH ).

np 4 e




3. P, =P, -T;(kH).
2.
4. P,, =P, -D%(xH).

UYrto o603HaueHO 1udpoit 2 Ha pUCyHKe?
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2
1 a'd

1. Pe3uenepsxarens (Kynak).
2. Tpyb0a.

3. BuHTOBBIE JIOTIACTH.

4. Tuck (J1o0oBUHA)

8. \ 3
— L3
% :; / l% ‘\‘f
g s |
Teopernueckas MpoU3BOIUTENBHOCT Kakoil rop- | 1. OuucTtHOro komOaiiHa.
9 HOW MalInHbI onpeaenseTcs no hopMmyIe: 2. Tlpoxomueckoro kombaiHa.
' Q=H,-B,-y-V, 3. BypwibHO# ycTaHOBKH.
rae B3 - mupuna 3axpara? 4. Crpyra.
TeopeTnueckas MPOU3BOIUTENBHOCT Kakoil rop- | 1. OuucTtHOrO KOMOaiiHa.
HOM MalIuHbI onpeaenseTcs no GopMmyie: 2. Crpyra.
10. Q=60-d-B-V, -Z -¥? 3. vaoxonquKoro KoMOaitHa OypoBOIO
3nech: d - cpennuii AUAMETP UCIIOIHUTEILHOTO ACHCTBHA. 5
oprana; B - mupuna 3axsara KopoHks; ZK - uuciio 4. HpOXO,Z[‘{veCKOFO KoMOaliHa  u30mpa-
OJIHOBPEMEHHO PabOTAIOMINX KOPOHOK. TCJIBHOTO ICUCTBHAL.
Yepes KOTOpbIN CTPYKTYPHBIN 3JIEMEHT MeXaHU3U- | 1. BpleMOYHBINH KOMOAiiH.
1 POBAaHHOTO KOMILIEKCA 3aMbIKAIOTCS BCE KUHEMA- | 2. 3aGoiiHblil KoHBeilep.
© | THaeckue cBsizu? 3. Cekuuu MeXaHU3UPOBAHHOM KpeIH.
4. Kpenb conpspkeHusl.
Urto onpenensiercs o ¢hopmysie: 1. TIpou3BOAMTENHLHOCTH CTPYTrOBOM ycTa-
60 " HOBKH.
B ty + ' 2. TIpou3BOAUTENBHOCTH OypHIIbHOI
YCTaHOBKH.
12. 3. TIpow3BOAUTEIHHOCTH MPOXOTIECKOTO
KomOaiiHa OypoBOTro JIeiCTBHUS.
4. Tlpou3BOAUTENHHOCTh MPOXOAUECKOTO
KoMOaitHa n30upaTenbHOro IeHCTBUS.
CKOJIBKO BUJIOB IPOU3BOIUTEIBHOCTH OUYNCTHBIX 1. Tpu.
13, | MEXaHM3MPOBAHHBIX KOMIICKCOB paznu4arT? 2. JlBe.
' 3. Yersipe.
4. Tlate.
Kaxkoii BapyaHT OTHOCUTCS K yJIapHO- 1. N,=10N,,.
BpaliareIbHOMy crioco0y OypeHus? 2 N >N
. N, )
14. 3. N,=0.
4. N,>N,,.
Kakas OypuibpHas MaiivHa npumensercs npu 0y- | 1. COP-19.
peHHuH 1o MopogaM KperoCThIO 2. TIK-75.
15. | f=14-20? 3. BrA-4M.
4. CBM-3V.
16. Kaxoit ctpyr n3obpaxeH Ha pucyHKe? 1. YV napusrii.

2. JInHAMUYECKUI.




3. OTpBIBHOH C MMOJAKOHBEHEPHOHN TTUTOM.
4. CKOJNB3SIIIN.

Pacmudpyiite HOMEHKIATYpY:
IMHC 300-120-+600.

1. IleHTpOOCKHBIH HACOC CEKIMOHHBIA C
HOMMHAJIBHOM momaueii 300 m> / 9 Y HaIo-

pom ot 120 g0 600 m.
2. Hacoc 1ieHTpOOEXHBIM ¢ OZHUM pado-
YUM KOJIECOM, HOMHHAJIbHAs 10/1a4a Haco-

ca 300 m°/u.

17. 3. lleHTpOOSKHBIN HACOC CEKIMOHHBIA C
HOMUHaJNbHOU mopaue ot 120 mo 600
m® /4 1 Hanopom 300 m.
4. llenTpoOexHBI HACOC C HOMUHAITBHON
nonaueii ot 120 10 600 m°/u u Hamopom
300 m.
Kako# ucrosHuTeNbHBIN Oprad IpoX0oI4eCKOoro 1. PoropHslil.
LIUTa NPEJICTABIIECH HA PUCYHKE? 2. IlnanerapHbIi.
; 3. Kauarommiicsi.
4. V30upaTenbHOro e CTBHS.
18.
UYem cozpmaercs ycuue HadanbHOro pacropa (Nyp) | 1. [opHBIM 1aBieHreM KpOBIH MPU €€ MO-
TUAPOCTONKHA MEXaHW3UPOBAHHOW Kperu? HOTOHHOM OITYCKaHUHU BO BpeMsi pabOThI
NuH DMz } c KOMILIEKCA.
m—;MAMT[— 2. JlaBlieHHEM B MOPIITHEBOM TIOJIOCTH
CTOMKH, CO3/JaBa€MbIM HACOCHOW CTaHIIN-
19 en.
' =& QE 3. JlaBjieHUEM B IITOKOBOM TMOJIOCTH CTOM-
J . KM TIpH ee padoTe.
SICY 4. JlaBneHneM B IOPUIHEBOU MOJIOCTH
J CTOWKH, onpenenseMoe padoToil npeao-
(ﬁJ 4t 2k XPAHUTEJIBHOTO KJIallaHa KJIAMIAHHOU KO-
e . POOKHU THAPOCTONKH.
Kakue nogbEMHBIE YCTAaHOBKHU CY>KaT TOJIbKO 17isi | 1. BecrmomorarenbHeIe.
TPaHCHOPTUPOBAHUS MTOJIE3HOTO UCKOMAEMOT0? 2. I'py3omoackue.
20. 3. [Ipoxomyeckue.

4., I'naBHBIE.




Bapuanr 2.

Ne
Bonpoc Bapuantsl oTBeTa
/1
1 2 3
Ha kakue kiaccudukalnoHHbIE TPYIIIbI IESTCS 1.JI0OBIUHEIE, TIPOXOTUECKHE, GYPO-
TOPHBIE MAIIUHBI [0 YCIOBHUSIM PaOOThI? BEIC.
2. KoM0aiiHbl, CTPYTH, IKCKaBaTOPbI
1 3. Jlns maxr, Ui pyAHUKOB, JUIs OT-
KPBITBIX paboT.
4. TlopnepxuBaroiiye, orpaanuTeib-
HBIE, OTPaIUTENHEHO-
MOJIICP>KUBAIOIIINE
Kaxoit ucnosHuTenbHbIN Opran n300paxeH Ha 1. JIUCKOBBIA.
pucyHke? 2. bapabaHHbIii.
RUTIH LT 3. Kopomarsi.
e /X 4. I1InexoBbI.
2. \
-3
THT K
e,
C KaKuMU MEXaHU3UPOBAHHBIMU KPETISIMH, KaK Mpa- 1. TlonnepxuBaroIIMMU, YETHIPEXCTO-
BUJIO, SKCIUTYaTUPYIOTCS] CTPYTOBBIE YCTAaHOBKH? €YHBIMU JIBYXPSTHBIMH.
2. OrpaauTtenbHbIMH, OJJHOCTOCYHBIMH.
3 3. OrpaauTenbHO-TIOAIEPKUBAIOIIUMH,
JIBYXCTOEUHBIMHU OJTHOPSTHBIMHU.
4. TlomnepxuBarole-orpaJuTeTbHBIMH,
JIBYXCTOEUHBIMHU OJTHOPSTHBIMHU.
Jlnis uero npeaHa3HadeH MeXaHu3M NnoAayu ouucTHoIX | 1. [{ng nepemernienus kombaiina ¢ HeoO-
KOMOaiHOB? XOAUMBIM TATOBBIM YCHUIIUEM U CKOPO-
CTBIO.
2. JIns BBIEMKH U MTOTPY3KH YIJISl HA
4. TPaHCIOPTHOE YCTPOUCTBO.
3. [Ins nepeMeleHys 1 yrpaBieHus
CEeKIMSIMH KPETH.
4. Jlns mepemenieHus 3a00iHOT0 000py-
JIOBaHUSI.
Ha kaxue BUIBI KJIacCUPUITMPYIOTCS MEXaHU3MBI I0- | 1. BcTpoeHHBIE, BHIHECEHHBIE.
Jlau¥ OYMCTHBIX KOMOAWHOB 110 TUIY TSATOBOTO Opra- | 2. DJIEeKTPUYECKUE U T'MJIPABIMUECKHUE.
5 Ha? 3. C BepxHUM W HW)XHHAM paCIIOIOXKe-
HUEM.
4. C rubkuM U KECTKHM TSITOBBIM Op-
raHoM (IIeTTHBIE U OECIICTTHBIE).
Jlns yero cimyskat nepenaTouHble MexaHusmbl (peayk- | 1. Jlnsg ynpomieHuss KOMIOHOBKH
6 TOPBI) OYMCTHBIX KOMOAHOB? KoMmOaiiHa.

2. Jlns ynoOcTBa pacIoyIOKEHUS
OpraHoOB YIIPABJICHUS.




3. Jlns pacmonokeHusi MeXaHW3-
MOB I10JIa4H.

4. ]Jlna corjacoBaHUs JIBHUKEHUS
BBIXOJHOTO 3BE€HA JBUTATEIsA C
JIBIKEHHEM paboyero oprasa.

Kakue TexHomornueckue cxeMbl paboThl KoMOaliHa
BO3MOKHBI?

1. TpexcTopoHHSS, YETHIPEXCTOPOHHSIS,
MHOT'OCTOPOHHSISI.
2. OAHOCTOPOHHSS ¢ 3a4YMCTKON W Yel-

1. HOKOBas.
3. Tlonoras, HaKJIOHHas, KPYyTOHAKJIOH-
Hasl.
4. Tonkas u cpeaHss.
Kaxkas u3 mpecTaBieHnbIx CTpyKTypHBIX popmyr co- |1, B—/]-K.
OTBETCTBYET arperaty, padoTaoIieMy Ha KPyThIX 2. BXJIxK.
8. | mmacrax? 3. BXJI-K.
4. BxK.
Ha pucynke npencrasieHa cbeMHas OypoBast kopoHka | 1. Jlonotuaras mnactunyaras (KIT).
tst iepdopartopa. Kakoro tuma? 2. KpecroBas minactunuaras (KKII).
| 3. Tpexnepas mreipeBas (KTII).
: 4. Nonotuaras wreipeBas (KLI).
9.
1. TaHreHuManbHAsA.
2. PagnanpHas.
3. JIoGoBas.
10. 4. UTeIpeBast.
C kakuM mapaMeTpoM B OUYMCTHOM KoMILIekce cBsi3aHa | 1. Co CKOpOCTBIO MEPEABUKKH KPETIH.
HETIOCPEICTBEHHO IMIMPUHA 3aXBaTa OYUCTHOTO KOM- 2. Co CKOPOCTBIO TIEPEABMIKCHHS KOMOAI;
Oaiina? Ha.
11. 3. C marom nepeaBuKKu MEXaHU3HPO-
BAHHOM KPEIIH.
4. C ycunueM B CTOMKAX KpEIH.
OxapakTepu3ynTe NpeICTaBICHHYIO Ha pUCYyHKE cxe- | 1. OrpaaurenbHas.
My MEXaHU3UPOBAHHOU Kkpemnu 1o GpyHkunoHansHoMy | 2. [logaep:kuBaromias.
MIPU3HAKY. 3. IloanepxuBaroie-orpaanuTeabHasl.
4. OrpaauTenbHO-IOA1CPAKUBAIOIIAS.
12.
Lp>lgp !
13. | Kakoif mapaMeTp B XapaKTEpPUCTUKE CEKIIMU Kpenu 1. ConpoTuBIEHHE CEKLIUU




onpezaenser e€ UpUHy?

2. lllar ycTaHOBKH.
3. Illar nepeaBUKKHU.
4. Koo duumeHt pa3aBHKHOCTH.

14.

Kakoii u3 npeacraBieHHbIX KOHBEHMEPOB TPAHCIIOPTH-
pYyeT Irpy3 BOJIOUEHUEM?

1. JIeHTOYHBIHA.

2. CkpeOKOBBIH.

3. JIeHTOYHO-KaHATHBIH.
4, IInacTUHYATHIN.

15.

Kakue norpy3o4Hsie ycTpolicTBa IPUMEHSETCS Ha
POXOIYECKHX KOMOaitHax n30upaTebHOro JeCTBUS
C KOPOHYATHIM MCIIOJIHUTEIIFHBIM OPraHoM (CM. puc.)?

i

1. Harpe6aromiue yamsl Win 3Be3/51 (a).
2. IlIuexw (0).

3. llInexu u morpy3o4Hbie KOBIIH (0, B).
4. ITorpy304yHbIC KOBIIN 1 OEPMOBBIE

¢bpessl (B).

16.

Jiis yero nmpegHa3zHAUYEHO YCTPOMCTBO 1M03. 2 MpH pa-

0oTe mpoxoauecKoro komoaiina?
4 s 7

—
/

/ / J
] i /

2 /

1. g morpy3ku OTOMTON TOPHON MaccChl
Y 3a4MCTKH TIOYBBHI.

2. 151 IOATUPKYU TTOYBBI.

3. J11st TpaHCTIOPTHPOBAHUSI TOPHON Mac-
CBI

4. lyis opopmiieHust 3200s1.

17.

Ha xakue T'PYIIIBI IO KOHCTPYKTUBHBIM ITPU3HAKaAM
noapa3aACIA0OTCA UCITIOJTHUTCIIBHBIC OPraHbl IIPOXO0/-
YECKUX KOMOAWHOB?

1. LHITbIpeBbIE U 10JIOTYATHIE.
2. llInexoBbie U OapabaHHEIE.
3. N36uparenbHble U OypOBBIE.
4. luckoBble U OapoOBBbIE.

18.

Pacmm¢pyiite Homenknarypy Typoomammussl: BO/I-
50.

1. BenTmiiATop oceBOi ¢ JIaBI€HUEM Ha
BbIxoze 5 nalla.

2. BeHTUIsTOp 0CEBOM MHOTrOCTYIEHYAa-
TBIN ¢ HaBiieHue Ha Berxone 50 Mlla.

3. Bentunarop oceBoif OJHOCTYyNEHYA-
THI ¢ nuameTpom pabouero kozieca 50
JIM.

4. BEeHTWISTOpP OCEBOM MHOIOCTYyIEHYa-
TBIA ¢ aAuameTpoM pabouero koieca 50
JIM.

19.

Yro onpexnensiercs mo ¢popmyne: V =V, — B%

1. CpenHsist CKOPOCTh OypeHUs CKBaXKH-
HBI J10 TTyOuHBI L.

2. MakcuMaibHas CKOpPOCTb OypeHUst
CKBa)XHHBI.

3. Texuuueckasi CKOPOCTb OypeHus
CKBaXKHHBI.

4. DKcIuTyaTallMOHHAs IPOU3BOIUTEIb-
HOCTb.

20.

Kakoe MokeT ObITh pacIoyioKeHUE TATOBOTO OpTraHa y
CKpeOKOBBIX KOHBEHEPOB?

1. [lenTpanbHOE U pa3HECEHHOE.
2. TonpKko 1O KOHITAM CKpeOKa.
3. Tonbko pasHecEéHHOE.




4. TonbKO CABOCHHOE LIEHTPAIBHOE.

Bapmuanr 3.
Ne
w/n Bomnpoc Bapuantsl oTBeTa
1 2 3

B rpymmy ropHsIx MamuH no oo1mei Kinaccugu-
Kalluy BKIIIOYAIOT: . ..

1. Ileperpyxatesu U TOJIKATEIH.
2. Y4acTKOBBIA TPAHCHOPT U MOTPY304HbBIC
YCTPOMCTBA.

1. 3. MammHbI ¥ KOMILJIEKCHI, Pa3pyllaoIue
TOpPHBI MaccuB B 3a005X.
4. Kpenb TOpHBIX BEIPAaOOTOK.
Kakas u3 npencraBieHHbIX CTpYKTypHBIX (op- | 1. B=[I-K.
5 MyJI COOTBETCTBYET MEXaHU3UPOBAaHHOMY KOM- | 2. BXJ[xK.
© | uiekcy? 3. B+I+K.
4. Bx/1.
HazoBurte KOHCTPYKTHBHBIﬁ THUII pe31a. 1. TaureHMAILHBINA HOBOpOTHbeI.
2. TanreHuManbHbIN HEOBOPOTHBII.
3. JIuneiHsbIi.
3. 4. PanuanbHbIN.
1 1
VYKaxuTe NpaBWIbHBINA BApUAHT HA3HAYEHUS 1. YBenuuenue ckOpocTH MOTOKA BO3AyXa.
CIPSAMIISIONIETO alnapaTa B OCEBbIX BEHTHIIATO- | 2. CHUKEHHE CKOPOCTH MOTOKA BO3yXa.
4 pax. 3. lns packpy4rBaHUs MOTOKA BO3/IyXa 32
paboyuM KOJECOM BEHTHIIATOPA.
4. YBenuueHue AaBJI€HUs TOTOKA BO3IyXa.
Kakoii n3 koHBeliepoB MOkeT paboTaTh Ha Kpu- | 1. JIEGHTOUHBIH.
BOJIMHEWHBIX TPAacax ¢ MajbIM PaJuycoM 3a- 2.CxpeOKOBBIH.
KpYTJICHUS? 3. JIeHTOYHO-KaHATHBIN.
5. 4. [InacTUHYATBIN.
Oxapaktepu3yiTe npeacTaBieHHyI0 Ha pucyHke | 1. OrpagutenbHast.
CXEeMy MEXaHU3UPOBaHHOM Kpenu 1o ¢pyHkuuo- | 2. [lognepkuparomasi.
HaJIbHOMY IIPU3HAKY. 3. IlonneprkuBarole-orpaguTesIbHasl.
3 4. OrpaauTenbHO-TIOACPKUBAIOIIIAS.
6.
5 {
Ln
Losl,p
7. | Kakyro poip BBIIONHSIET yCTpOWcTBO 3 mp pa- | 1. BeimoaHseT posib MHAMKATOpA 1ABICHUS




060Te MEeXaHU3UPOBAHHOMN Kpernu?
v

6

2 3 5 /
' 0
i @ ‘ =
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—

KpeIu.
2. 3anupaeT MOPIIHEBYIO MOJIOCTh THIPO-
CTOMKH IIPU OITYCKAHUH KPOBJIH.

3. Ilpu pacniope ruIpOCTONKH B KPOBJIIIO 3TO
YCTPOMCTBO HE OKA3bIBAET BIUSHUE HA €€ pa-
oory.

4. Co3paer 1aBiieHUE aKTUBHOTO MOATOpPA B
THIPOCTOMKE PU MEPEIBUKEHUH CEKIIHH.

TeopeTquCKaﬂ IIPONU3BOAUTECIIBHOCTD Kakou
TOPHOW MalIWHBI ONPeAeTsaeTCs Mo GopMyIie:
Q: Hn .Bs .y.Vn’

rae B3 - mmpuna 3axBara?

1. OunctHOrO KOMOAMiHA.

2. Ilpoxomyeckoro komOaiiHa.
3. BypuiibHOI yCTaHOBKH.

4. Crpyra.

Jiis gero npeaHa3zHadeH (POHTATBHBIN JIEMEX
CKpeOKOBOT0O JJaBHOTO KOHBeepa?

1. JIns1 3a4MCTKY OYBBI M NIOTPY3KHU YIJISl HA
KOHBEMeEP.

2. 115 TOYHOM nepeABMKKH JJABHOTO KOHBEMH-
epa.

3. I npuiaHus )KeCTKOCTU KOHBEHEPHOMY
CTaBy.

4. Jlnst KperyieHus: pelTaqyHoro cTaBa KOHBEM-
epa.

10.

Kak onpenensiercst 3HaueHue mapaMmeTpoB pe-
KHMa paboThl Hacoca?

1. Toukoii nepeceyeHus: XapaKTEPUCTUKH Ce-
TH C HAIIOPHOM KPUBOM HAcoca.

2. Toukoii mepeceueHuss XapaKTePUCTHKH Ce-
TH C KPUBOM MOIIHOCTH HAcOCA.

3. Touko¥t epeceveHns XapaKTePUCTHKH Ce-
T ¢ kpuson KII/] nacoca.

4. Toukol nepeceueHust XapaKTePUCTUKH Ce-
TH C KPUBOM MOMEHTA Ha BAJly HAacoca.

11.

KOTOpaSI M3 YKa3aHHBIX 'OPHBIX MalllMH OTHO-
CUTCH K IMTPOXOAUYCCKUM KoMOaiHaM I/I36I/Ipa-
TCIJIIBHOT'O HGﬁCTBI/ISI CO CTPCIIOBBIM HCITIOJTHU-
TCJIBHBIM OpFaHOM?

1. TIK-8.

2. KII-21.

3. ABM-20.
4. YPAJI-20.

12.

Urto onpenensiercs o popmyre:
1

= - 9
60-Ky-n-v

t

1. Ilpon3BOAUTENBEHOCTD TPOXOTYECKOTO
KoMmOaiiHa U30UpaTeIbHOrO AEHCTBUS.

2. [Tpon3BOAUTENBHOCTH CTPYTOBOM YCTAHOB-
KH.

3. [Ipou3BoaUTENBHOCTh OYpUIBHON YCTAHOB-
KH.

4. ITpon3BOIUTENHHOCTH TPOXOTYECKOTO
Kom0OaiiHa OypoBOTro JIeHCTBHUS.

13.

Kaxoit cnoco6 6ypeHust XxapakTepu3yeTcst ciie-
TYIOUIMM COOTHOIIEHUEM MOIIHOCTEH:
N,>N,,.

1. BpamarenbHsIil.

2. BpamarenbHo-yAapHBI.
3. Y napHo-BpalaTeibHbIi.
4. Y napHO-IOBOPOTHBIN.

14.

Urto onpenensiercs mo hopmyre:
N=P, -V,
rae P, — oceBoe ycunne Ha 6ypoBOil HHCTPY-

MCHT.

1. MomHoCTh pacxoayeMasi Ha BpalleHHe mpu
OypeHHH.

2. MomHoCTh pacxolyeMas Ha ojady npu
OypeHuH.

3. MomHocTh pacxoayemasi Ha yjaap npu 0y-
peHuu.

4. CymmapHasi MOIIHOCTb NPU OypEeHUH.




Ykaxure crnoco0bl yCTpaHEHHsI HEYCTOWYHBOTO
pekuma paboThl y LIEHTPOOEkKHOI0 Hacoca, pa-

00TaIONIEro ¢ FTEOMETPUYECKON BBICOTOM MO/1a-
15. | um.

1. VBenuuuth 4acToTy BpalleHMs Bajla Hacoca
WIN YBEIMYUTh YMCIO IOCIENOBATEIBHO CO-
eIUHEHHBIX KOJIEC B HACOCE.

2. VI3MEHUTb XapaKTEPUCTUKY CETH.

3. I3MeHHTD yroji yCTaHOBKH JIOMACTEH.

4. YMEHbIINTh YacTOTy BpAIlEHUs Bajla HACO-
ca.

Yro onpenensiercs mo Gopmyoie:
~ 804n
"od?f
16. | rae A —sHeprus yaapa, J)x; N —yactora yjia-
pos, ¢! d — nuamerp nomnota, mM; f — ko3ddu-
[IUEHT KPETIOCTH ITOPOIBI.

1. HauanpHas MexaHu4eckasi CKOpocTh Oype-
HUSI IOTPYKHBIMHU ITHEBMOYIAPHUKAMH.

2. Cpennest ckopocTy OypeHHsl TOrPy>KHBIMH
ITHEBMOYJapHUKAMH.

3. HauanpHas MmexaHudeckasi CKOpOCTh Oype-
HUS BBIHECEHHBIMM [THEBMOYJapHUKAMHU.

4. Cpennest ckopocTy OypeHHs BBIHECEHHBIMU
THEBMOYJIAPHUKAMH.

Uro BIIOUaeT B cebst pabouee 00opyioBaHUE 1. Ctpena, pyKosiTh, KOBIIL

OJIHOKOBIIIOBOTO 3KCKaBaTopa? 2.KoBIII ¢ MEXaHHU3MOM OTKPBIBaHUS JHHUIIIA
17 KOBIIIA.

' 3. IloBopoTHas miaTdopma, cTpesna, KOBII.
4. KoBlI 1 MEXaHHM3M IT0JIBECKHM KOBIIIA.

Kak Ha3zpiBaeTcs 4yactb OypHIbHON YCTAHOBKH,
18 MpeAHa3HauYeHHas JIsl IepeMeIleHus Oypuilb-
" | HOM roJIOBKU Ha 3a00¥ ¢ 3aJaHHBIM yCHUIIHEM?

1. Manumynsrop.

2. BypunbHas MamuHa.
3. IlogaTuuk.

4. BypoBoii arperar.

Kak omnpenensieTcst 3HaueHre TapaMeTpoOB pe-
»uMa paboTel Hacoca?

1. Toukoii mepecevyeHuss XapakKTepUCTUKHU Ce-
TH C HAalIOPHOM KPUBOM Hacoca.

2. Toukolt mepecedeHns: XapaKTEePUCTUKHU Ce-
19 TH C KPUBOM MOIIHOCTH HACOCA.

3. Toukolt nepeceueHnst XapaKTEPUCTHKH ce-
T ¢ xpuBor KIIJ[ Hacoca.

4. Toukoii nepeceyeHms XapaKTepPUCTHKH ce-
TH C KpUBOM MOMEHTA Ha BaJy Hacoca.

VYKaxkuTe Kakas 3aBUCUMOCTb OIPENEISAET OC- 1. Mexny yneiapbHOW DHEpPrued M MOILHO-
HOBHYIO XapaKTepUCTUKY TypOOMAaIlINHBI? CTBIO.
20 2. Mexny ynenbHo# sueprueit u KIT/I.

3. Mexnay yaenbHON SHEPruen U Mnojjavyen.
4. Mexay ynenbHON dHEpruerd U CKOPOCTHIO
BpalICHUsI.

6.3. Onucanue mokasare/jied 1 KpUTEPHUEeB KOHTPOJIA YCIIEBAEMOCTH, OIMIUCAHHE
IHIKAaJ OIICHUBAaHUA
6.3.1. Kputepuu oieHOK NMPOMeKYTOYHOI aTTecTanuu (3K3aMeH)

Onenka

Iloporosslii ypoBeHb Yray0seHHbIi IIpoaBuHyTHBIH

«2»
(Hey10BJIETBOPUTEJIBHO)

OCBOCHUSA

YPOBEHb OCBOEHHUSI

YPOBEeHb OCBOEHMSI

«3»
(YA0BJI€TBOPUTEJIHHO)

«“»
(xopo1uo)

«5»
(0TJIMYHO)

CryneHT He 3HaeT
3HAYUTEILHON YacTU
MaTepuana, JI0ImycKaeT
CYIIIECTBCHHBIC OIIMOKY B

CTyaeHT TOBEPXHOCTHO
3HaeT MaTepHuai
OCHOBHBIX Pa3ZieJIOB U
TeM y4eOHOM

CTy,I[GHT XOpouIO 3HacT

marcpuall, rpaMOTHO U

o CyHICCTBY U3JIaracTt
€TI0, J0IIyCKas

CTyzieHT B TOJIHOM
00bEMe 3HaeT MaTepuall,
TPaMOTHO U IO
CYILIECTBY M3JaraeT ero,




Onenka

IHoporoBblii ypoBeHb

YrayoneHHbIH

IIpoaBuHyTHII

«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S5»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)
OTBETax Ha BOIIPOCHI JUCLUIUIMHBI, JOIYCKAeT | HEKOTOPbIE HETOYHOCTH B HE JI0IycKast
HETOYHOCTH B OTBETE Ha OTBETE Ha BOIPOC. CYLIECTBEHHbIX
BOIIPOC HETOYHOCTEU B OTBETE
Ha BOIPOC
He ymeer Haxoauth WNHorna Haxoaut YBEpEeHHO HAXOAUT bezommbouno HaxoauT
pereHus OOJIBIINHCTBA peleHus, peleHus, pereHus,
MIPETyCMOTPEHHBIX MIpeyCMOTPEHHBIE MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE
MPOTpaMMoii 00yUIeHUs MPOrpaMMoii 00y4eHust MpOTpaMMoii 00ydIeHHUs porpaMMoi
3aJlaHul 3alaHUN 3alaHuN o0y4eHus 3a1aHui
BonpmmHCcTBO [IpenycmoTpennble [IpenycMoTpeHHbIe [IpenycMoTpeHHbIe
IPeayCMOTPEHHBIX IPOrpaMMoi 00y4eHuUs [IporpaMMoif o0ydeHusi | IMporpaMMon o0ydeHus

porpaMMoi 00ydeHus
3aJaHUH HE BBHITIOIHEHO

3aJaHus BBIIIOJTHCHBI

3alaHus yCIICUIHO
BBIITIOJIHCHBI

3a/laHus YCIICHIHO
BBIITIOJIHCHBI

YOBJIETBOPUTEIHHO

Ilpumepnaa wikana oyeHuganua 3HAHUIL 6 Mecmogoll popme:

KosanyecTBO NpaBUIbHBIX 0TBETOB, % Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 1OBIIETBOPUTENHHO
66-85 Xopomio
86-100 OTIM4HO

7. YYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECITEYEHUE
JUCHMUIIIAHBI

7.1. Pexomenayemas aureparypa

7.1.1. OcHoBHas JIMTEpaTypa

1. 'aboB B.B. T'opHbie MamuHbl 1 060pynoBanue. KoncTpykunu OypoBbIX MalllH AJIS TOA3EMHBIX
paboT [DnexTpoHHBIH pecypc]: yueb. mocobue / B.B.I'abos, KO.B.JIsikoB, A.FO.Ky3pkuH. — DIEKTpOH.
JaH. - CII6. : CIIITH, 2010. - 118 C. — URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%92%2045664%2F%D0%93%2012%2D511320349

2. I'abo B.B. I'opnbie mamuHbl U 00opynoBanue. KOHCTPYKIIMK BRIEMOYHBIX MAIIMH U KOMILIEK-
COB JJISI TIOJI3EMHOM JTOOBIUM yTJIs [ DNEKTPOHHBIN pecypc]: yuebnoe nmocodue / B.B. I'abos, JI.A. 3aakoB,
I0.B. JleikoB. — Dnektpod. pmadn. — CII6. : Jlema, 2017. - 125 ¢ - URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=374&task=set_static_req&b
ns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=6%D0%9F1%2E25%2F%D0%93%2012%2D681652625

3. I'opHble MamMHBI 1 000PYJOBaHKUE MOA3EMHBIX TOPHBIX paboT. Pexxymuit HHCTPYMEHT FOpPHBIX
MalvH: y4e0. mocobue [DnekTpoHHbIN pecypc] : yueb. mocodue / A.A. Xopemok [u ap.]. — DIeKTPoH.
man. — KewmepoBo: Ky3['TY wmenn T.d. TopGaweBa, 2012. — 288 <c¢. — URL:
https://e.lanbook.com/book/6622

4. Nlemuenko M.U. I'opuble MammHbl KapsepoB [DnekTponHbiit pecype] / Hemuenko U.U., TTnot-
nukoB M.C. — DOnexrtpon. pan. — Kpachospck: C®Y, 2015. - 252 c¢. - URL:
http://znanium.com/bookread2.php?book=550516
5. Xopemiok, A.A. ['OpHbIe MaIlIMHBI U IPOBEJIEHUE TOPHBIX BHIPAOOTOK [ DJIEKTPOHHBIHN pecypc]:

yaebHnoe mocodue / A.A. Xopemok, A.M. llexun, A.}O. bopucos. — DnekTpoH. n1an. — Kemeposo:
Ky3I'TY umenu T.®D. ['opbauepa, 2014.—210c. — URL: https://e.lanbook.com/book/105402


https://e.lanbook.com/book/105402

6. I'pumko A.I1. CranpioHapHbIe MAaIIMHBI U YCTAHOBKHU [ DJIEKTPOHHBIN pecypc]: yueb. mocodue /
A.IL I'pumko, B.U. [llenoranos. — DnexkTpoH. nad. — M.: 'opnas kuura, 2007. — 328 c. — Pexum gocry-
na: https://e.lanbook.com/book/3447

7.1.2. lonoJiHUTE/ILHAS JIUTEPaTypa

1. BypoBbie cTaHku Ha Kapbepax. KoHCTpykumu, sKcIUTyaTanus, pacueT: YdeOHoe mocoOue
[DnexTponnbiii pecype] : yueb. mocodue / B.C. KBarunuaze [u ap.]. — DnekrpoH. nan. — M.: ['opHas
kuura, 2012. — 291 c. — URL: https://e.lanbook.com/book/66440

2. I'mnés A.B. I'opHble MamHBI U 000OpPYAOBaHUE TOJ3EMHBIX Pa3pabOTOK [DIEKTPOHHBIA pe-
cypc] : yueb. mocobue k npaktudeckum 3anstusim / A. B. ['unés, B. T. Yecnokos, B. A. Kapernos, E. T
ManunoBckuii. — OnekTpoH. naH. — KpacHosipck : Cu6. ¢enep. ya-t, 2014. — 128 c¢. — URL:
http://znanium.com/catalog.php?bookinfo=505977

3. 'opuble MaluHBI U 000pPYAOBAaHUE MOA3EMHBIX TOPHBIX paboT: YuebHoe mocolue ajst Kypco-
BOT'O M JIMIZIOMHOTO TIPOSKTUPOBAHUS [ DIEKTPOHHBIN pecypc]: yued. mocodue / A.A. Xopemok [u ap.]. —
OnektpoH. naH. — KemepoBo: Ky3I'TY wumenun T.®. Topbauea, 2012. — 170 c¢. — URL:
https://e.lanbook.com/book/6621

4. 3aiikoB, B.W. DkcruryaTaiust TOpHBIX MAIIUH ¥ 000py1oBaHus [DIeKTpoHHBIN pecypce] : yueo. /
B.M. 3aiikos, I'.Il. bepnsBckuit. — Dnexktpod. nan. — M.: lN'opuas kuura, 2001. — 257 c¢. — URL:
https://e.lanbook.com/book/3444

5. Mammuusl U 000py10BaHKE JIsi TOPHOCTPOUTENBHBIX padoT: YueOHoe nocobue [DIeKTpOHHBII
pecypc]: yueb. mocobue / JL.U. KantoBuu [u ap.]. — Onekrpon. nan. — M.: ['opnas kuura, 2013. — 445 c.
— URL: https://e.lanbook.com/book/66431

6. Texnonorust u Texuuka Oypenusa. B 2-x u. U. 1. 'opubie mopoasl u OypoBas TeXHHKa [Iiek-
TpoHHEIN pecypce]: Yueb. noc. / [Tox o6mr. pea. B.C. Boiitenko. — Diekrpon. nan. — M.: HULl THOPA -
M; MHu.: Hos. 3nanue, 2013. — 237 c. — URL: http://znanium.com/bookread2.php?book=405029

7. DKckaBaTopbl Ha Kapbepax. KoHcTpykumu, skcmiyaranus, pacueT. YueOHoe nocobue [Dnek-
TpOHHBIHN pecypc]: yueb. mocobue / B.C. Kparunuzaze [u np.]. — DnexTpoH. naH. — Mocksa: ['opHas kHU-
ra, 2011. — 409 c. — URL: https://e.lanbook.com/book/1511

7.1.3. YueOHo-MeTOAMYEeCKOE 00ecneyeHne

1. 3aakoB JI.A. Meroauueckue yka3zaHus K Ja0OpaTOpHbIM paboTaM IO y4yeOHOHM UCLUIUIMHE
«["opHBI MaIIMHBI U 00OPYIOBAHKE» JUISI CTYJAEHTOB crieruabHOCTH «21.05.04 TopHOoe nmenox». Pexum
nocryma: http://ior.spmi.ru.

2. 3aaxoB JI.A. Meronuueckue yka3zaHusi K MPaKTUYECKMM paboTraM 1o y4eOHOM IUCHUIUIMHE
«["opHBI MamMHBI U 000pYAOBaHUE» Ui CTyIEHTOB crenuanbHocTH «21.05.04 T'opHoe aenoy». Pexxum
noctyna: http://ior.spmi.ru.

3. 3agkoB J[.A. MeToauueckue ykazaHusi K CaMOCTOATENbHOH paboTe 1o y4eOHON AMCLUIUINHE
«["opHBI MaIIMHBI U 00OPYIOBaHKE» JUISI CTYJAEHTOB crieruaibHOCTH «21.05.04 TopHoe nmenox». Pexum
noctyna: http://ior.spmi.ru.

7.2. Ba3bl JaHHBIX, 3JIeKTPOHHO-0M0JIHOTEYHbIE CHCTeMbl, HHPOPMAIMOHHO-CIIPABOYHbIE U
MOMCKOBBIE CHCTEMbI

1. EBpometickas mudposas oudbanoreka Europeana: https://www.europeana.eu/en

2. Koncynsranrllmtoc: CIIPaBOYHO-TIOMCKOBAsl ~ CHUCTeMa [DJEeKTpOHHBIM  pecypc]. —
https://www.consultant.ru

3. MadopmannoHHO-H3/1aTeILCKUI TIEHTP TI0 TEOJIOTUH U HEIPOIOIb30BaHUI0O MUHICTEPCTBA TIPH-
poIHBIX pecypcoB u dkonorun Poccuiickoit ®enepaumn - OO0 "TEOMHOOPMMAPK":
http://www.geoinform.ru

4. lnopmManimoHHO-aHAMUTHYECKHUH IeHTp «MuHepamy: http://www.mineral.ru

5. Mupogas nudposas oubmmoreka: http://wdl.org/ru

6. Hayunas snekrponHas 6ubimoreka «Scopusy: https://www.scopus.com

7. Hayunas anexktponHas oubnuoreka ScienceDirect: http://www.sciencedirect.com


https://e.lanbook.com/book/3444
https://e.lanbook.com/book/1511
http://ior.spmi.ru/
http://ior.spmi.ru/
http://ior.spmi.ru/

8. Hayunas snextponnas oubimmnoreka «eLIBRARY »: https://elibrary.ru

9. ®enepanbHbii moprai «Poccuiickoe oopazoanue» http://www.edu.ru

10. ®denpepanpHOe XpaHwiuiie «EnuHas KoJjuleKnus UQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB)
http://school-collection.edu.ru

11. TTouckossie cuctemsl Yandex, Rambler, Yahoo u np.

12. DNeKTPOHHO-ONOIMOTeYHAs cucrema A30aTEILCKOr0 LEeHTpa «JIaupy:
https://e.lanbook.com/books

13. DOmnektponnas Oubmumoreka Poccwmiickoit ['ocymapctBennoit  bubmuorexku  (PI'b):
http://elibrary.rsl.ru

14. Dnexkrponnast oubnmoreka yueOHUKOB: http://studentam.net

15. DaextpoHHO-6ubIMOTeuHas cuctema «BC FOPANT»: http://www.biblio-online.ru.

16. Omnekrponnas OubmuoreyHas cucrema «HanuoHanbHBI TUPPOBOK pecypc «PyKOHT»»:
http://rucont.ru

17. DnexTponHo-6ubaKoTeuHas cuctema http://www.sciteclibrary.ru/

18. DnexTpoHHO-OMOIMOTEYHAs crucTeMa Znanium.com http://znanium.com/

19.  DnektpoHHO-OMONMOTEYHAsE  cucTeMa  «YHHBEpPCHTETCKass  OMOJIMOTeKa  OHJIAWH»
http://biblioclub.ru/

20.  DnekrpoHHO-OMOMMoTeyHass  cucremMa  «bubmumokommiekrarop»  (OBC  IPRbooks)
http://www.bibliocomplectator.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

8.1. MaTepuajibHO-TEXHHYECKOE OCHAIIEHHE Ay TUTOPHIi:

JUis mpoBe/ieHUs! JIEKIIMOHHBIX U NPAaKTUYECKUX 3aHATHH MOTYT OBITh MCIIOJIb30BaHbl ayTUTOPUH,
OCHAlLICHHbIE ~MYJIbTUMEIMWHBIMM HPOEKTOpaMH M  KOMIUIEKTOM amnaparypbl, MO3BOJIAIOIIEH
JI€MOHCTPHPOBATh TEKCTOBBIE U rpauyeckre MaTepHabl.

AyIMTOPUM JJisl IPOBEJACHUS JeKIMOHHBIX 3aHATHH.

JIekumoHHas ayaUTOPHS HCIIOJIB3YETCS MPHU NMPOBEIECHUU 3aHATHM JIEKIIMOHHOTO THUIA M MPAaKTHYECKUX
3aHATHIA.

MeoGenb 1abopaTopHasi:

Cryn — 70 mr., cron — 21 mwT., J0CKa MapKepHas — 2 mIT.

B yueGHOM mporiecce MCHOAB3YETCs] KOMITJIEKT JEMOHCTPAIIMOHHBIX CTEHJIOBBIX MAaTEpHAJIOB IO MPOBO-
JTUMOU TUCLHUILINHE.

AyIMTOPHH J1JIsl IPOBEACHUS NPAKTHYECKUX 3aHATHH.

23 nocadounvix mecma

Crnenuanu3upoBaHHas Ja0opaTopus OCHalleHa 000py/I0BaHHEM U JIAOOPATOPHBIMU yCTaHOBKAMH,
HE0OXOIMMBIMHU JISI BHITIOJTHEHUS JIAOOPATOPHBIX U MPAKTUYECKUX PaloT.

MeOGenp nabopatopHas: cTrya — 24 mr., CTOI — 2 MIT., CTOJ JabopaTopHblii — 4 mr., mKad
apXuBHbIA — 1 WIT., mKad — 4 wrT., J0CKa ayAUTOpHAas MapkepHas — 1 mT.;

Ob6opynoBanue u mnpubopsl: MasTHUKOBBIM komep RKP 450 GE — 1 mr., mammna Z100
YHHUBEpcaJbHas UCIBbITaTeIbHAs ABYXKOJIOHHAS HACTOJIBHOTO UCHOMHEeHUs — 1 mrT., nepdopatop 36B — 1
mt., nepgoparop I1I154B — 1 wt., nepdopatop II163B — 1 mT., cranoxk HKP-100H Ne261 — 1 mit.

KommnbsrorepHas TeXHHKA:

APM mnpenogasarens IIK c¢ Beixogom B cerb «MHTepHET» (MOHUTOp + CHUCTeMHBIA Oi0k). B
y4eOHOM TMIpOLIECCe HCIOJIB3YeTCs KOMIUIEKT JEMOHCTPAllMOHHBIX CTEHJOBBIX MaTepuajoB IO
IIPOBOAMMON JUCIUILIINHE.

8.2. [lomemmeHHs A1 CAMOCTOSITEIbHOI PadoThI:
1. OcHameHHOCTh TIOMEIICHHS JJIsi CaMOCTOSTeNIbHOW paboThl: 13 mocamounsix mect. Ctynm — 25 mit.,
CTOJI — 2 MIT., CTOJI KOMIBIOTEpHbIH — 13 1mT., mkad — 2 mr., JOoCKa ayauTopHas MapkepHas — 1 mr.,
APM yue6noe T1K (MoHuTOp + cucremusiii 0710k) — 14 mt. Joctyn k cetu « AHTEpHET», B JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENBHYIO Cpey Y HUBEPCUTETA.


http://znanium.com/
http://biblioclub.ru/
http://www.bibliocomplectator.ru/

[Tepedens muieH3MOHHOTO TIporpamMMHoro odecriedeHus: Microsoft Windows 7 Professional:I'K No 1464-
12/10 ot 15.12.10 «Ha nocraBky komnbroTepHoro odopynoanus» ['K Ne 959-09/10 ot 22.09.10 «Ha mo-
cTaBky KomnbloTepHoi TexHukm» ['K Ne 447-06/11 ot 06.06.11 «Ha moctaBky ob6opynoBanusi» 'K No
984-12/11 ot 14.12.11 «Ha noctaBky obopynoBanus”" Jlorosop Ne 1105-12/11 ot 28.12.2011 «Ha no-
CTaBKY KOMITbIOTEpHOTO 060opynoBanusy» , Jloroop Ne 1106-12/11 ot 28.12.2011 «Ha mocTtaBKy KOMITb-
toteproro odopymoanus» ['K Ne 671-08/12 ot 20.08.2012 «Ha nocraBky npoaykuun» , Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft Open Li-
cense 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 ,
Microsoft Office 2010 Standard: Microsoft Open License 60799400 ot 20.08.2012 , Microsoft Open Li-
cense 60853086 ot 31.08.2012
Kaspersky antivirus 6.0.4.142
2. OCHaIICHHOCTh MMOMEUICHUS JJIsi CAMOCTOSATENILHON padoThl (YueOHbIi 1enTp Ne2): 17 mocagodHbIx
MmecT. [Jocka s mucbmMa MapkepoM — 1 1mt., pabouue mecra cTyaeHToB, o0opyaoBannsie [IK ¢ noctynom
B C€Th yHUBepcuTeTa — 17 mt., MyapTUMeIniHbIN npoekTop — 1 mt., APM npenonasarens 1i1s paboThl C
MynbTUMeAna — 1 WT. (CUCTeMHBIN 070K, MOHUTOPHI — 2 MT.), cTod — 18 mwT., cryn — 18 mr. Hoctyn k
cetu «MIHTEpHETY, B AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.
[TepeueHpb JMIEH3MOHHOTO MpOorpaMMHOro obecredyenus: Omneparnuonnas cucrema Microsoft Windows
XP Professional I'K Ne797-09/09 ot 14.09.09 «Ha moctaBky KOMITbIOTEPHOTO 000y I0OBAHUSY.
Omnepanmonnas cucrtema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 .
Microsoft Office 2007 Standard Microsoft Open License 42620959 0120.08.2007 .
3. OcHaIEHHOCTh TTOMEIICHHSI JUISI CAMOCTOSITEITLHOM paboThl: 16 mocamouHbix MecT. CTOJ KOMITBIOTEp-
HBIA JUIsI CTYAEHTOB (TUI 4) - 3 IIT., CTOJI KOMITBIOTEPHBIH [T CTYACHTOB (THII 6) — 2 MIT., CTOJ KOMITBbO-
TEepHBIN 1)1 cTyaeHToB (Tl 7) — 1 wT., Kpecao nmpenogasatens (ceTka, LBET YepHbIil) — 17 wT., 1ocka
HarosbHas MOOWIbHAs Oenas MarHUTHO-MapkepHas «Magnetoplan» 1800mMmx1200MMm - 1 mT., MOHOOGIJIOK
Lenovo M93Z Intel Q87 — 17 ., mmakat — 5 wt. Jloctyn k cetu «HTEpHET», B JJIIEKTPOHHYIO HH()OP-
MaIMOHHO-00pa30BaTeNbHYIO Cpeay Y HUBEPCUTETA.
[epeueHp JIHMIIEH3MOHHOTO MporpaMMHoOro odecredenus: Microsoft Windows 7 Professional: Microsoft
Open License 49379550 ot 29.11.2011 .
Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 .
CoreIDRAW Graphics Suite X5 JloroBop Ne559-06/10 ot 15.06.2010 «Ha mocraBKy HporpamMMHOTO
obecrieueHus»
Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBobomuno pacmpoctpansiemoe [10), Quantum GIS (cB0OOOIHO
pacnpoctpansiemoe I10), Python (cBoOonHo pacnpoctpansemoe I10), R (cBoGonHO pacmpocTpansemoe
I1O), Rstudio (cBoGomHo pacmnpoctpansemoe [10), SMath Studio (cBobomuo pacmpoctpansiemoe [10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBob6oaHO pacnpoctpansemoe [10)8.3.

8.3. [lomemenus A5 XpaHeHUsI U NPOPUIAKTHYECKOT0 00CTYKUBAHUSI 000PY/10BAHMA:

1. IlenTp HOBBIX HH(POPMALMOHHBIX TEXHOJIOTUN U CPEJCTB O0YUEHUS:

OcCHaIIeHHOCTh: TEPCOHAIBHBIA KOMMBIOTEp — 2 mT. (HOoCcTyn K cetu «VHTepHeT»), MOHUTOp —
4 mT.,ceTeBOi HAKOMUTENb — | MIT.,HCTOYHUK OecriepeOOMHOr0 MUTaHUs — 2 IIT., TEIEBU30p IIa3MEHHBIN
Panasonic — 1 mr., Touka Wi-Fi — 1 mit., masuibHasi cTaHius — 2 WIT., Apesib — 5 mrt., nepdoparop — 3 mir.,
HaboOp MHCTpyYMEHTa — 4 IIT., TECTepP KOMIIBIOTEPHOM ceTH — 3 MIT., OAIJIOH CO CXKaThIM Tra3oM — | mrT.,
racTa TeronpoBoiHas — 1 mrT., nputecoc — 1 mT., paguocTanuus — 2 mWrT., cToiI — 4 mwT., TymOa Ha KoJie-
cukax — | mT., mojcTaBka Ha Kojecukax — 1 mr., mkad — 5 mr., kpecyio — 2 1mrT., JectHuma Alve — 1 mr.

[lepedeHpb MHUIIEH3MOHHOTO Mporpammuoro oodecredenus: Microsoft Windows 7 Professional (JTu-
nieH3uonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIuuensuonnoe cormamrenue Microsoft Open License
60799400 ot 20.08.2012)



AHTHBHUpYCHOE TIporpamMHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne JI810(223)-
12/17 o1 11.12.17)

2. llenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OCHaIIeHHOCTh: CTOJ — 5 WIT., CTYJ — 2 MIT., KPecao — 2 MT., mKad — 2 MmT., IePCOHAIBHBIH KOM-
nproTep — 2 mwT. (moctyn K cetn «MHTEpHET»), MOHUTOP — 2 T., MDY — 1 mT., TecTep KOMIBIOTEPHOM
ceTd — 1 mrT., 6aJUIOH CO CXKAaThIM razom — 1 wrT., mwypynosept — 1 mr.

IlepedeHpb MHMIIEH3UMOHHOTO Mporpammuoro oodecredenus: Microsoft Windows 7 Professional (JTu-
nieH3uonHoe cornamrenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIuuensuonnoe cormamrenue Microsoft Open License
46431107 ot 22.01.2010)

AHTHBUpYCHOE TIporpamMHoe obecnieuenne Kaspersky Endpoint Security ({orosop Ne JI810(223)-
12/17 o1 11.12.17)

3. LlenTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUEHUSI:

OCHaIIeHHOCTh: CTOJ — 2 IIT., CTYNbs — 4 WT., Kpecno — 1 mT., mKkag — 2 mT., IepcoOHATLHBIA KOM-
netotep — | wT. (goctym k cetu «MHTEepHET»), BeO-Kamepa Logitech HD C510 — 1 mir., kononku Logitech
— 1 mwT., Tecrep KOMIbIOTEpHOH ceTn — | mT., npens — 1 mrt., Tenedon — 1 mT., HAOOP PYUHBIX UHCTPY-
MEHTOB — | WT.

[Tepeuenp JIUIICH3MOHHOTO MporpaMmHoro oodecnedeHus: Microsoft Windows 7 Professional (JIu-
nensuonnoe cornamenue Microsoft Open License 48358058 ot 11.04.2011).

Microsoft Office 2007 Professional Plus (JIumnensuonnoe cornamrenue Microsoft Open License
46431107 ot 22.01.2010).

AnTtuBHpycHoe nporpammHoe obecrieuenne Kaspersky Endpoint Security (oroBop Ne J1810(223)-
12/17 ot 11.12.17).

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe odecrevyeHmne:

1. Microsoft Windows XP Professional:

MicrosoftOpenLicense 16020041 ot 23.01.2003 T'K Ne 797-09/09 ot 14.09.09 «Ha mocTaBKy KOM-
MBIOTEPHOTO 00OPYIOBAHUSI.

MicrosoftOpenLicense 16581753 ot 03.07.2003 T'K Ne 1200-12/09 ot 10.12.09 «Ha mocraBky
KOMITBIOTEPHOTO 000PYAOBAHUSI.

2. Microsoft Office 2007 Standard:

MicrosoftOpenLicense 42620959 ot 20.08.2007

3. Kasperskyantivirus 6.0.4.142.
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