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1 BBEAEHUE K NPOrPAMME TOCYAAPCTBEHHOIO 3K3AMEHA

1.1 LUenb rocyaapcTBeHHoro 3k3ameHa: Onpeaenvtb COOTBETCTBUE Pe3yrbTaTOB OCBOEHUs 06pa3oBaTernbHON
nporpamMmmbl (KOMMNETEHLMI) BbINYCKHUKOB TpeboBaHmam deaepanbHOro rocyaapCTBEHHOrO obpa3oBaTesfibHOrO cTaHgapTa
BbiClLIero obpasoBaHuMsi M NOATBEPAUTb WX CMNOCOOHOCTb M TOTOBHOCTb WCMOSMb30BaTb 3HaHWUS, YMEHUST U (Mnu)
NPaKTU4ECKUIN OMbIT B NPOdECCMOHANBHON AEATENbHOCTU.

1.2 3apaum rocygapCTBEHHOro 3K3amMeHa:

Obecneuntb NOArOTOBKY W MpoBeAeHVWe T[oCyNapCTBEHHOrO 3K3aMeHa, MO3BONAWEro OUeHUTb YpPOBEHb
TEOPETUYECKON MOATOTOBKU BbIMYCKHUKA

2 KOMNETEHUMN OBYYAIOLLEIFrOoCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA 95PA3OBATEHbHOl7I
NPOrPAMMbI U UHOAUKATOPbLI JOCTUXEHUA KOMMETEHLUU

YK-1: CnocoGeH ocyllecTBNATb NOUCK, KPUTUYECKUIA aHanu3 U CUHTe3 MHcopMaLMn, NPUMEHATb CUCTEMHbIN
noaxopn Ansl pelleHUs NoCTaBIeHHbIX 3afay

3HaeT: mMeToaMku nouvcka, cbopa u 06paboTkM MHpOpMaLWMK; akTyarnbHble POCCUACKME W 3apyDexHble WUCTOYHMKM
NHOpMaLMKN; METO CUCTEMHOIO aHanmsa

YmeerT: NPUMEHATb MEeTOAUKN NMOUCKa, c6opa n O6pa6OTKVI MH(*)OpMaU,MM; OCYLLEeCTBINATb KpVITVI‘-IeCKMVI aHanm3 n CUHTe3
I/IH(*)OpMaLLI/IVI, I'IOJ'IyHeHHOI;I N3 pa3HbIX NCTOYHUKOB; NMPUMEHATb CUCTEMHbBIV nogxon Ans peleHna NnocTtaBlieHHbIX 3aaad

Bnapgeet: MeTogamu nowcka, cbopa M oOpaboTKM, KPUTMYECKOrO aHanmu3a W CuHTe3a WHGOopMauuu; MeTOOUKON
CUCTEMHOro Nnoaxoda AN peLleHns NocTaBneHHbIX 3aaad

YK-3: Cnoco6eH ocyLiecTBNATbL couuanbHOe B3auMoaencTBME U peann3oBbiBaTb CBOKO pPOJib B KOMaHAae

3HaerT: npasuna U HOpMbl counarnibHOro B3aMMOLENCTBUS; OCHOBHbIE MOHATUA U MeTOAbl KOH(bJ'IVIKTOJ'IOI'VIVI, TexHonornn
MEXITMYHOCTHOW U rpynnosoﬁ KOMMYHUKaulnn

Ymeer: yCTaHaBnMBatb W noggepXmBatb KOHTAKThI, obecneunBatowne yCneLwHyr paGOTy B KOJNektuBe; NpuUMeHATb
MeTOAbl CouManbHOro B3aumogencTensa gng peanunsauunn cBoen ponn n KOMMyHI/IKaLI,I/IIZ BHYTPW KOMaHAbl

BnageeT: mMeTogamu U NpMemMamMun COLManbHOro B3auMoaencTBusl U paboTbl B KOMaHae

YK-4: Cnoco6eH ocylLecTBNsATL AeNOBYH0 KOMMYHMKaLMIO B YCTHOW U NUCbMEHHOM chopmMax Ha
rocyaapcTBeHHOM fA3bike Poccuiickon ®denepaumnm u MHOCTpaHHOM(bIX) A3blKe(ax)

3HaeT: MpuHUMNbI MOCTPOEHUS YCTHOrO U MUCbMEHHOTO COOBLLEHNs Ha PYCCKOM M MHOCTPAHHOM si3bikax; npasuna u
0COOEHHOCTN OENOBON YCTHOW U NMUCbMEHHON KOMMYHUKaLMK

Ymeer: OCYLLECTBMATbL JEeSIOBY0 KOMMYHMKaUMIO B YCTHOW W MUCbMEHHOW q)opmax, MeToabl U HaBblKW [OefioBOro
obueHna Ha PYCCKOM N MHOCTPAHHOM A3blKax

Bnapgeet: HaBblkamMy YTEHWS U NepeBoda TEKCTOB HAa MHOCTPAHHOM £A3blke B [AEMOBOM OOLLEHMU; HaBblkaMu [ENOBbIX
KOMMYHMKaUUIA B YCTHON N MUCbMEHHON (OpMe Ha PYCCKOM U MHOCTPaHHOM si3blKax

OlMK-2: Cnoco6eH NpMMEHATb OCHOBHbIE MeTOAbl, CNOCOObI N cpeaAcTBa NONy4YeHUsi, XxpaHeHUs, nepepaboTku
MHopMaLMK Npu pelieHun 3aaay npoceccroHanbHOM AeATeNbHOCTY;

3HaeT: OCHOBHble TMOMOXEHUS W COBPEMEHHOE MporpamMMHOe obecnedeHve [nns  peanus3aumu  rpaduyeckoro
npeacTaBneHnsi OGbEKTOB NMPUMEHUTENBHO K MPOdeCCUOHanbLHOM 06racTi TEXHONOMMYECKMX MalH U 06opyaoBaHus

Ymeer: NPpUMEHATb COBpeMeHHOe nporpamMmmMHoe obecneveHne ang rpaq)mquKoro npeactaBneHnsa obbekToB
NMPUMEHUTENTbHO K I'IpO(beCCVIOHaJ'IbHOI;I 00nacT TEXHOMOIMYECKUX MaLLVH U 060py,EI,OBaHI/IF|

BnapgeeT: HaBblkamMy WCMOMb30BaHUS COBPEMEHHOM0 MpPOorpaMMHOro obecrneveHuss ans rpaguyeckoro npencraBrieHus
06BEKTOB NPUMEHUTENBHO K NPOoeCCMOHanbHON 06M1acT TEXHOMOMMYECKUX MalluH 1 060pyaoBaHUS

OrlNK-4: Cnoco6eH NOHMMaTb NPUHUUMNBI PaboTbl COBPeMEeHHbIX UH(hOPMALIMOHHbIX TEXHOJNIOTMM U UCNONb30BaTb
MX AnA pewweHus 3agayv npocdeccuoHanbHoOn AesATenbHOCTY;

3HaeT: OCHOBHblE NMPUHLMMbI U PEXUMBI PaBoTbl COBPEMEHHOMO MPOrPamMMHOr0 obecnedeHusi, cnocobbl MHTErPUMPOBAHUS
C nporpaMmMmHbIiMN NMpoayKTaMun NpuMeHUTEIIbHO K FIpOd)eCCI/IOHaJ'IbeIM 3agavyamMm B 0b6nacTn TEXHOMNOIMYECKUX MaLUUH U
obopynoBaHus

YmeeT: Mcnonb3oBaTb Ha MNpPakTUKe COBPEMEHHOEe nporpammHoe obecrneyeHne, MeTofdbl UHTErPUPOBaHUS C APYMMMM
nporpaMMHbIMK MPOAYKTaMU MPUMEHUTENBHO K MPOdECCUOHanbHbIM 3agadaM B 0BnacT TEXHOMOMMYECKUX MalUuH U
obopynosaHus

BnageeT: HaBblkamy MPaAKTUYECKOTO MCMOMb30BaHUS COBPEMEHHOro MporpaMmMHoro obecrniedeHnss B obnacty
MPOEKTUPOBaHMSA MallMH U MEexaHW3MOB; HaBblkaMy WHTErPUPOBaHWA C  APYIMMK  MPOrPaMMHbIMKU - NMPOAYKTaMu
NPUMEHNTENBHO K NPOGECCUOHANbHBIM 3afa4am B 06racTi TEXHOOMMYECKMX MalH U 06opyaoBaHus

OrlK-5: Cnoco6eH paboTaTb C HOPMATUBHO-TEXHUYECKOWN OOKYMEHTauuen, CBA3aHHOM ¢ npocpeccMoHanbHOMn
[eATeNnbHOCTbIO, C y4eTOM CTaHAapTOB, HOPM U NpaBun;

3HaeT: pa3genbl U cogepXxaHune HOpMaTMBHO-TeXHMHeCKOVI AOKYMeHTauun npuMMeHUTesNlbHO K 3aga4yaM KOHCTPyMpOBaHUA
Yy3510B U netanen MalluuH, CTaHaapTusauum m CepTI/I(.bI/IKaLLI/II/I, TEXHONOMN N3rOTOBIIEHUST U3AENUN MaLUNHOCTPOEHUA

YmeeT: HaxoguTb M MCMNOMb30BaTb HOPMAaTUBHO-TEXHUYECKYID OOKYMEeHTauuko npu peweHnn 3agadvy KOHCTpyunpoBaHUA
Y3110B U Jetanen MalluuH, CTaHgapTmnsaumm u CepTVI(bI/IKaLI,VIVI, TEXHONOMN N3rOTOBIIEHUS U34ENUN MaLUMHOCTPOEHUNA

BnapeeT: HaBblkamMy MCNOMb30BaHMWSA HOpMaTMBHO-TeXHM‘-IeCKOVI AOOKYyMeHTauun ana peweHuna 3agad KOHCTPpyupoBaHUA
y3110B U netanen MalluuH, CTaHgapTusaumnm um CepTI/IqJI/IKaLLI/II/I, TEXHOMNOMN N3rOTOBIIEHUST U3AENUN MaLUMHOCTPOEHUA




OlNK-6: CnocobGeH pelwaTtb cTaHAAPTHbIE 3aAa4un nNpodeccnoHanbHON AeATeNIbHOCTM Ha OCHOBe
MHOpPMaLMOHHON U BubnuorpadrYeckon KynbTypbl ¢ NPpUMeHeHneM NHPOPMaLMOHHO-KOMMYHUKaLMOHHbIX
TEeXHONOorumn;

3HaeT: OCHOBHble MH(DOPMALMOHHBIE UCTOYHMKM, NpodeccMoHanbHble 6asbl 3HaHWI ANs pelleHns CTaHgapTHLIX 3aaady B
061acT! KOHCTPYMPOBaHUS Y3I0B TEXHOMOMMYECKMX MaLlMH U 060pyaoBaHUs

YMeeT: nony4yatb M3 pasnnyHbiX WMHGOPMALMOHHBLIX WUCTOYHWKOB M MPOCECCUOHANbHBIX 6a3 3HaHWUIN TEXHUYECKYID U
Gubnuorpaguyeckylo MHOpMaUMIO MpY PelleHnn CTaHAapTHbIX 3a4ady KOHCTPYMPOBAHWS Y3INOB  TEXHONOMMYECKMX
MaLuMH 1 oGopyaoBaHus

BnapeeT: HaBblkaMy MOMy4YeHUs TexHUYeckon u Gubnuorpadmnyeckon MHopmaumm nNpu pelleHnn CTaHgapTHbIX 3agad
KOHCTPYMPOBAHUS Y3MOB TEXHOMOMMYECKMX MallMH U 0DOpyaoBaHMS C UCMOMb30BaHMEM COBPEMEHHBIX KOMMBbHTEPHBLIX
TEXHONOrMN

OlMK-7: Cnoco6eH NpUMeHsATb COBpPeMeHHble 3KONOru4Hble U 6e3onacHble MeToAbl pauuoHanbHOro
MCMNONb30BaHUA CbIPbEBbIX U 3HEPreTUYEeCKUX PecypcoB B MALIMHOCTPOEHUU;

3HaeT: OCHOBHble 3akOHbl 3Koforumu, 6asoBble MNOHATMS B obnactm paspaboTkm KW peanu3aumm NpoLEeccoB
MarnooTXO4HbIX,  3Heprocbeperarlmx  MaWWHOCTPOUTENbHBIX  TexHororun,  obecneuvmBarowmx  6e3onacHoOCTb
XN3HegeAaTenbHOCTU NI0AEeN 1 UX 3amuTy OT BO3MOXHbIX NOCNEeACTBUN aBapui, KatacTpod M CTUXMNHBIX 6eacTBMI

YMeeT: OLeHMBaTb OCHOBHblE 3KOMNOrMyeckne akTopbl, OPUEHTMPOBATLCH B BbIOOPE OCHOBHbLIX W BCMOMOraTesnbHbIX
mMaTepuarioB U crnocoboB peanu3aumMnm OCHOBHbLIX TEXHOMOIMMYECKMX MPOLIECCOB C y4yeToM TpeboBaHUIM 3KOMOormM4YecKon
6e3onacHocTn

BnapeeT: HaBbikamu MOHUTOPUHIA W OUEHKN KadecTtBa Opr)KaPOIJ.LeVI cpeabl, ONbITOM BbINOJTHEHUA pa60T no
CTaHaapTusauum, TEXHUYECKON MOAroTOBKE K CepTVI(bI/IKaLI,VIVI TEXHUYEeCKnx cpenctBs, CUMCTem, npoLeccos, OﬁOpy,D,OBaHVIﬂ
n Mmartepumanos,

OonbITOM OpraHun3auun MeTposiorn4ecKkoro obecneyeHnss TEXHONOMMYECKNX npoueccoB C WwnCNosib3oBaHMEM TUMOBBLIX
MeTO[JOB KOHTPOJIA KaydecTBa BblﬂyCKaeMOVl npoaykumn

OlNK-9: Cnoco6eH BHeApsATbL U OCBauBaTb HOBOE TeXHONornyeckoe obopyanoBaHue;

3HaeT: OCHOBHblE XapaKTePUCTUKN TEXHONOMMYECKOro npouecca, NpousBoauTenei, TEXHUYECKMe W 3KCniyaTalMoHHble
napameTpbl COBPEMEHHOIO TEXHOOrMYeckoro o6opyaoBaHus

YMeeT: paspabaTbiBaTb CXEMbl TEXHONIOTMYECKOro Npolecca, BolbMpaTb COBPEMEHHOE TeXHoJorMvyeckoe obopynoBaHue
¢ cobnogeHvem TpeboBaHWUiA IKCNyaTaLuum, TEXHONOMMYECKOro OCHALLEHWUSI U COMPOBOXAEHMUS

BnapeeT: HaBblkamMu paspaboTKM CXeM TEXHOMOMMYEcKoro mnpouecca, Bblbopa COBPEMEHHOMO TEXHOMOMMYECKOro
obopynoBaHusa ¢ cobniogeHnem TpeboBaHUIM 3KCMnyaTaumm, TEXHONOMMYECKOro OCHALLEHMS U COMPOBOXAEHMS

OlNK-11: Cnoco6eH NPMMeHATb MeTOoAbl KOHTPONA KayecTBa TeXHONOrM4YeCcKMX MaluuH n obopyaoBaHus,
NPOBOAUTbL aHanu3 NPUYMH HapyLWeHUn MxX paboTocnocoGHOCTM M pa3pabaTbiBaTb MEPONPUATUA MO UX

npeaynpexaeHuio;

3HaeT: coCTaB, CTPYKTYpy, CBOWCTBA, CMocobbl 06paboTKM KOHCTPYKLMOHHBLIX MaTepMarnoB; OCHOBbI TEXHUYECKUX
N3MepeHnit; Crnocobbl KOHTPOSsS KadecTBa W MoKasaTenu HaAeXHOCTW; MPUHLUUMbI HOPMUPOBAHWUS TOYHOCTU U
obecneyeHns B3aMMO3aMEHAEMOCTH

YMeeT: BblOMpaTb OCHOBHblE M BCMOMOraTenbHble MaTtepuarsbl, crnocobbl 06paboTkM KOHCTPYKLMOHHbLIX MaTepuaros;
OCYLLECTBMNSATE TEXHUYECKME W3MEPEHUS; OLIEHMBaTb MoKasaTenu HafAeXHOCTW; HasHayaTb napameTpbl TOYHOCTU
W3roTOBMNEHUS U3enui

BnapeeT: HaBblkamu Bbl60pa OCHOBHbIX M BcCrnomMoratesribHbIX MaTtepuanos, crnocobor O6pa6OTKI/I KOHCTPYKUMOHHbIX
mMaTepunanoB; HaBblKaMU TEXHUYECKUX M3MepeHVIIZ; onpepeneHnda nokasartenen HageXHOCTU; HasHa4yeHus napameTpoB
TOYHOCTU U3rOTOBMNEHUSA U3nenumn

OlNK-12: Cnoco6eH o6ecneynBaTb NOBbILWEHNE HAgEeXXHOCTU TEXHONIONMYECKMX MalluH U 060pyaoBaHUA Ha
cTagusx NPOeKTUPOBaHUS, U3rOTOBIIEHUA U IKCNyaTauuu;

3HaeT: OCHOBHbIE TeopeTun4eckmne nonoxXeHna n MmetTonbl obecnevyeHna HageXHoOCTN getanen u Y3N10B TeXHOJ10rm4ecknx
MallVH NPpUMEHNTENIbHO K 3aadvyaM UX NPOEKTUPOBaHNA, U3FTOTOBJIEHNUA U SKCNJ1yaTalnn

Ymeer: BbI6VIpaTb KOHCTPYKUMOHHbIE Matepuarlbl, Crnocobbl nx 06p360TKI/I N KOHCTPYKTUBHbIE ocobeHHOCTM aeTanen u
y3N10B  TeXHOJorm4yecknx MmalliuH, obecneunBaloLLMX MOBbILWEHNE HAOEXHOCTM B npouecce peweHnn 3aaad
NPOEKTnpoBaHUA, NIroToBNEHNA 1 SKcnnyatauun

BnapeeT: HaBbikamu Bbl60pa KOHCTPYKUMOHHbLIX MaTepuarnoB U cnocoboB Mx O6pa60TKI/I, onpegeneHna KOHCTPYKTUBHbIE
ocobeHHocTU netanenm um Y35OoB TEXHOJIOMrM4YeCKnx MalluH, O6eCI'Ie'~II/IBa}OLLLI/IX noBbilLEeHne HageXHOCTU B npouecce
pelweHnn 3agad NpoeKkTnpoBaHnA, N3roToBNEHNA U SKcnnyatauun

OlK-13: Cnoco6eH NpUMEHATbL CTaHOAAPTHbLIE MeTOAbl pacyeTa NpPU NPOEKTUPOBaHUU AeTarnen u y3nos
TeXHONOrMYecknx MaluH U 06opyAoBaHUS;

3HaeT: OCHOBHbIE MOMOXEHUS N 3aKOHbI TeOpeTW—IeCKOVI MeXaHUKW1, ConpoTUBNEHNA MmaTepuanoB, TeOpnUn MexaHn3mMoB U
MaluH, AdeTanerh MalluH, OCHOB NpoeKkTnpoBaHMA W1 MeXaHUKMU XUOKOCTU U ra3a nNpuMeHUTENbHO K 3ajadam
NMPOEKTUpPOBaHNA netanen n Y3110B TEXHOJTIOMM4YECKNX MallH

Ymeer: NPUMEHATb CTaHAAPTHble MeTOoObl TeopequeCKon MeXaHWUKKn, conpoTnBneHna martepuanoB, TeOpUn MexaHM3MOB
M MallvH, geTanen malumH, OCHOB NPoOeKTnpoBaHNA N MexXaHUKMN XNUOKOCTU U rasa npu pelleHnn 3agady npoekTtnpoBaHUA
aetanen u Y310B TE€XHOJTOMM4YEeCKNX MallnH

BnapeeT: HaBbikaMuM TUMNOBbIX pac4yeToB aetanen wu Y3Nn0B TEeXHOJIOMM4YeCKnx MallnH npu pa3pa60TKe pa6oqe|7|
I'IpOGKTHOVI N TEXHUYECKON OOKyMeHTauuu, OCbOpMJ'IeHVIﬂ 3aKOHYEHHbIX NPOEKTHO-KOHCTPYKTOPCKUX pa60T




MK-1: Cnoco6eH opraHM3oBaThb BbIMOJIHEHUE Hay4YHO-UCCIieAoBaTeNbLCKMX paboT no npobnemam,
npeaycMOTPEHHbIM TeMaTUYECKUM NIIaHOM ceKkTopa (naéoparopum)

3HaeT: Teopuio U KOHCTPYKLMIO MaLUUH 1 annapaToB KOMMEKCHOW nepepaboTky BO30GHOBMSEMbIX PECYPCOB

YMeeT: BbISIBNSiTb COBPEMEHHblE TEHAEHUMU B pasBuTUM 0OOpYyLOBaHWUsl, OMNpedensTb HanpaBneHUst Hay4HbIX
nccnegoBaHuin 06opyaoBaHNs

BnapeeT: coBpeMeHHbIMU criocoGamu NPOBELEHNUS HAy4YHbIX UccrefoBaHuii 0bopyLoBaHWUsS KOMMMEKCHOW nepepaboTku
BO30GHOBISIEMbIX PECYPCOB

MK-2: CnocobeH npuHuUMaTb y4yacTve B paboTax Nno COCTaBMIeHUI0 Hay4YHbIX OTYETOB U BO BHEAPEHUMU
pe3ynbTaToOB UCCleA0BaHUM U pa3paboTokK; yyacTBOBaTb B paboTe Haa MHHOBALMOHHLIMU NPOEKTaMu

3HaeT: pernameHT npoBeaeHns nabopaTopHbIX UCCNEAoBaHMN U OPOPMITIEHUS] TEXHUYECKON LOKYMEHTaLum

Ymeer: aHanmamposaTb MNoJ1y4YeHHble pe3yribTaTtbl, COCTaBliIATb OTYETbl U d:)OpMyJ'II/IpOBaTb BbIBOAblI N pekomMeHaauun no
BHEPEHUIO pe3yJibTaTtoB nccnegoBaHui B npon3sBoacTBo

BnapgeeT: MeTogaMu aHanuaa v BHEAPEHUS pe3yNibTaToB WCCREAoBaHUA B NPOW3BOACTBO

MNK-3: CnocoGeH NpoBepATb Ka4eCTBO MOHTaXa M Hanagku nNpu UCNbITAaHUAX M cAaye B IKCNNyaTauuio HOBbIX
o6pa3uoB U3genum, ynoe u getanen BbiNnyckaeMoW NPOAYKLMKW; OpraHM3oBbIBaTb NPOUNaKTM4YECKUii OCMOTP
M TeKyLMA PEeMOHT TeXHONOrMYeckux MawimMH U o6opyaoBaHus

3HaeT: COBpeMeHHble MeTOo[bl MOHTaxa W Hanagku obopyaoBaHus, MeTOAMKA MPOBEAEHUs  UCTbITaHuM,
3KCMyaTauNoHHbIE U (PYHKLMOHAamNbHbIE XapaKTePUCTUKN TEXHOMOMMYECKUX MaLLWH U 060opyaoBaHus

Ymeer: NPUMEHATbL COBpeMeHHble TexXHU4YecCKme cpeanctea nnda nposeneHunsa NCnbITaHUN JKCniyaTaunMoOHHbIX W
q:)yHKLI,I/IOHaJ'IbeIX CBOWCTB TEXHOMNOMMYECKNX MaLUUH U o6opyp,OBaH|/|9|.

BnapeeT: HaBblkoM BblbOpa MeTOAOB NpPOBEAEHWUSI WCMbITAHWA 3KCMTyaTaLMOHHbIX UM (PYHKUMOHAmNbHbLIX CBOWCTB
TEXHONOIMYECKUX MaLLUMH 1 0GopyaoBaHuUs

MK-4: Cnocob6eH BbIGMpaTb OCHOBHbIE U BCnoMmoraTtesibHble maTepunanbl U cnoco6bl peann3aumnn OCHOBHbIX
TeXHOJTOrM4YeCKmMx npoueccoB U NpMMeHATb NporpeccCuBHbIe MeTOAbl IKCNJlyaTauun TeXHONorn4eckoro
060py.qOBaHm|; COCTaBNATb 3asiBKM Ha OGOPYAOBaHMe U 3anacHble 4acTu, noarotTaBnnBaTb TeXHUYeCKyr
AOKYyMeHTauyuro

3HaerT: pas3nnyHblie BUObI MartepuanoB U cnocoobl peanunsalmnm OCHOBHbLIX TEXHOJIOMTMYECKUX MpoLeccoB, COBPEMEHHbLIE
MeTOoAbl dKCn1yaTaunn TeXHOJ1orm4eckoro O60py/J,OBaHMFI

YmeerT: BbI6VIpaTb OCHOBHblIE N BCrnomMmorartesibHble MaTepunanbl o6opy,qoaava, COCTaBNATb 3adABKM Ha 060pyD,OBaHVIe n
3anacHble 4acTtun

BnageeT: MeToaMkaMu BbIGOpa Matepmarnos, COCTaBleHMEM 3asIBOK Ha 0BOpyaoBaHWe 1 3anacHble YacTu

MK-5: Cnoco6eH pa3pabaTbiBaTb pabouyto, MPOEKTHYI U TEXHUYECKYIO OOKYMEHTaLuIo, NPpUHMMaTh y4yacTue B
paboTax no pacyeTty M NPOEKTUPOBaHUIO AeTanen 1 y3noB MalMHOCTPOUTENbHbIX KOHCTPYKLUA B COOTBETCTBUM
C TEXHUYECKUMU 3aA4aHUSIMU U UCNOSIb30BaHMEM CTaHAAPTHbLIX CPEACTB aBTOMaTU3MPOBaHHOIO
NPOEKTUPOBAHUA

3HaeT: wmeTOabl pacyeta W“ MNPOEKTUPOBaAHUA KOHCprKLI,I/M C wucnonb3oBaHMeM cpeacts aBTOMaATU3NPOBAHHOIO
NpoeKTnpoBaHNA

Ymeer: paccynTbiBaTb pa3syiMyHblie KOHCTPYKUUKN

BnapeeT: meToankamm pacyeTa KOHCprKLI,I/IIZ C ncnosnb3oBaHnem cpencts aBToOMaTU3MpOBaAHHOIO NMPOEKTUpoBaHUA

MK-6: CnocobeH npoBoAUTbL NaTeHTHbIe UCCIeAO0BaHUA C Lenblo ob6ecnevyeHuss NaTeHTHOM YUCTOTbl HOBbIX
NPOEKTHbIX peLueHuN

3HaeT: cnocobbl npoBegeHuna nNaTteHTHbIX nccrneaoBaHum

YmeerT: npoBOoANTb NaTeHTHble UccnenoBaHnAa C Lenblo obecneyeHnss NaTeHTHON YUCTOThI NPOEKTHbIX peLueHvu7|

BnapeeT: meToankon nposegeHna nNateHTHbIX nccnenoBaHui

MK-7: CnocoGeH cocTaBnATbL TEXHUYECKYIO AOKYMeHTauuio (rpadmkn paboT, MHCTPYKUUK, CMETbI, NaHbl) 1
noAroTaBnuBaTb OTYETHOCTb MO YyCTaHOBMEHHbIM dopMam, NnoAaroTaBNUBaTh AOKYMEHTaLIMIO ANA co3faHuA
cCUCTEeMbl MEHEeAXMEHTa KayecTBa

3Haer: CTPYKTYPY OOKYMEeHTauun Oona co3gaHunAa CUCTeMbl MeHe)KMeHTa Ka4decTBa

YMmeeT: coctaBnsTb rpaq)vn(m pa60T, WHCTPYKUMWU, CMETbI, MJ1aHbl NO YCTAaHOBJ1IEHHbIM cbopmaM

BnapeeTt: meTtoaukon (bOpMVIpOBaHVIFI CUCTEMbl MEHE)KMEHTa Ka4yecCTBa

3 MoAroToBKA K COAYE U COAYA TOCYOAPCTBEHHOIO 3K3AMEHA

3.1 ®opma npoBefeHUA rocyaapCTBEHHOro 3K3amMmeHa

YcTHasa + NucbmeHHas

3.2 ncumnnnuHbl obpasoBaTenbHON NporpamMmMbl, KOTOpblE UMEIOT onpeaenstouee 3Ha4YeHue ans
npodeccuoHanLHoON AeATeNbHOCTU BbINYCKHUKOB U BKMIOYEHbI B FOCYAapCTBEHHbIN 3K3aMeH

Ne n/n HanmeHoBaHWe gucuuvnnmHbl




Teopus 1 KOHCTPYKUUSI BymarogenaTenbHbIX MallyH

2 TexHonorn4yeckune n KOHCTPYKTUBHbIE pacyeTbl BAM

3 Teopus KOHCTpPyKUMU 1 060pyaoBaHUst AN NPOU3BOACTBA LENIonosbl

4 Teopusi U KOHCTPYKLUMS obopyaoBaHNs AN NOATOTOBKU BYMaxKHON Macchbl

5 MoHTaX, PEMOHT 1 TexHU4YecKas aKkcnnyaTauusi o6opyaoBaHnNs LEnono3Ho-6yMaXxHoOro npomM3soacTea

3.3 Cucrtema u KpuTEpMM OLLleHUBAHUA CAAYM FOCYAapPCTBEHHOroO 3K3aMeHa

Lkana oueHnBaHus Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

5 (oTnnyHoO)

B TeopeTnyeckon 4acTu KOMMNIIEKCHOrO 3adaHus [[aH MOSHbIA, UCYepnblBalOWNA OTBET,
OEeMOHCTpUpyoWmMi rmybokoe noHMMaHne 6a30BbIX MOHATUA, TEOPUA U LUMPOKYIO 3PYAMLIMIO
B NPOeKTUpoBaHMUMn obopyaoBaHus Lbri. YcTaHoBMEHbI cogepxarernbHble
MeXOUCUMNIUHapHble CBA3W, MpeAcTaBneHa pasBepHyTas aprymeHtauus nogxoga K
NPOEKTUpOBaHU0 obopyaoBaHUsl, npuBeAeHbl YybeauTenbHble NPUMEpbl M3 NPAKTUKWU,
Hay4HoOW, y4ebHoWm nuTepaTypbl.

MMpaktnyeckass 4acTb  KOMMMIEKCHOrO  3afdaHuWs  BbINOfIHEHA  MpaBUNbHO,  OTBETHI
apryMeHT1pOBaHbI.

B TeopeTnyeckon 4acTu KOMMNSIEKCHOro 3adaHuns AaH MOMHbIA CTaHOAPTHbIN OTBET, B LIENIOM
Ka4yeCTBEHHbIN, OCHOBaH Ha BCeX 00sA3aTeNbHbIX UCTOYHMKAX MHOpMaumMM AnAs NOArOTOBKM
K rocygapCTBeHHOMY  3k3ameHy. BbigBuraoTcss  NpeMMyLLECTBEHHO  TeopeTuyeckue
NMonoXeHusi, He MNOATBEPXAEHHble  MpakTuyeckumun  pesynbtatamu.  [lpucyTcTeyloT

4 (xopoLuo) Hebonblwmne npobenbl B 3HAHWAX WAM  HECYLECTBEHHble Oowubku B  napameTpax

KOHCTPYKLIMM.

MpakTnyeckass YacTb KOMMMEKCHOIO 3afaHus BbINONHEHA MPaBUbHO, OTBETbI U MOSICHEHUS
BEpPHblE, HO B NX 060CHOBaHUN YacTb HEOOXOAMMbIX

aprymMeHTOB OTCYTCTBYET.

3 (yooBneTBOpUTENbHO)

B TeopeTunyeckoil 4acT KOMIMIIEKCHOrO 3afaHusi OTBET, HeOOoCTAaTO4MHO JTOrMYeckKu
BbICTPOEH, BOCMPOM3BOAUT B OCHOBHOM TOJSIbKO JEKUMOHHbIE MaTepuasnbl OWUCLUMNIIVH,
BXOOAWMX B MpOrpaMMy FoCydapCTBEHHOrO 3k3ameHa 6e3 camocTosiTenbHOM paboTbl C
pekomMeHOoBaHHON nuTepaTypoil. XoTa 6as3oBble MOHATUS pPaCKPbLIBAKOTCA BEpHO, HO
BblABUraemble MOOXKEHUA HEQOCTAaTOMHO apryMeHTUpOBaHbl U (MNK) He MoATBepXOaloTcs
npyMepamMy K3 NpakTMkW. [pUCYTCTBYIOT —CyLLECTBEHHble OLWWOKM MpU  onpeaeneHnm
KOHCTPYKTUBHBIX NapamMeTpoB 0GopyaoBaHMSI.

MpakTyeckass 4YacTb KOMMIEKCHOrO 3afaHusl BbiNoNHeHa C owubkamu, B 0BOCHOBAHWUM
OTBETOB U TMOSICHEHWUI, CBSI3@aHHbIX C HEOOXOAUMOCTbID CUCTEMHOMO noaxoda K
NPOEKTUPOBaHMI0 06OPYAOBaHMS.

B TeopeTnMyeckorM 4YacTu KOMMMEKCHOro 3afaHusi MpoAEeMOHCTpUpoBaHa HecrnocobHOCTb
OTBETUTb Ha Bonpoc ©6e3 nomowy 9k3ameHaTopa. HesHaHMe 3HauYMTEnbHOW YacTu
martepuana.

2 MpakTuyeckast 4YacTb  KOMMMEKCHOrO  3afdaHusi  BbINOTHEHA C  MHOFOYMCIEHHbLIMU

(HeyoOBMNETBOPUTENBHO) | CYLLECTBEHHbIMU OLLIMOKaMM, NOSICHEHNST OTCYTCTBYIOT.

MpeonpvHsaTa NOMbITKA, WCMOMb30BaHWUSA HepaspelleHHbIX TEXHUYECKUX YCTPOMCTB WK
NoSb30BaHNA MOACKA3KOW [PYroro 4ernoBeka (BHE 3aBUMCUMOCTM OT YCMELWHOCTM TaKoW
MOMbITKK.

3.4 CopgepxaHue rocynapCTBeHHOro 3K3amMeHa

3.4.1 NMepeyveHb BONPOCOB, BLIHOCMMbIX Ha FOCYAapPCTBEeHHbIA 3K3aMeH

Ne n/n dopMynNnpoBKN BONPOCOB

1 dopma kopryca KOTMOB AN MEpPUOAMYECKON BapKX LENMIoNo3bl, MX CPaBHUTENbHbIA aHanm3. OCHOBHble
xapakrepuctumkm kotnos, OCT Ha KOTMbI
Matepuanbl Kopryca KoTrna nepuoamnyeckon Cynb@UTHOW M cynbdaTHOM Bapku Lennonosbl. OcobeHHoCTM

2 CBapKW KOTMOB U3 ABYXCIOWHOM cTanu. [Nopsagok Aonycka cBapLiMka K BbIMOMIHEHUIO paboT Ha HepkaBeroLlen
W OBYXCINOWHOMN cTanu

3 HasHaueHue v npyHumn paboTbl NAPOBOro YNMOTHUTENS] BAPOYHbIX KOTMOB NEPUOLANYECKOrO AENCTBUS

4 PacueTt kopnyca, c¢naHueB kopriyca M OOMTOB KPEMMEHWst KpbIleK K KOprycy nodorpesaTtensi BapOYHOWN
KNCNOTbI

5 Pacuetr gmameTpa u konmnyectBa GONTOB KpeEMneHWs BblAYBHOrNO KOMeHa K KOpPNycy KOoTna nepuoauyveckoro
nencrteus

6 KoHcTpyKums 1 paboTa KoTna yCTaHOBKM HENPEPbLIBHOW BapKkX LEnnonosbl «Kamop»




KoHcTpykumss 1 pabota MHOroTpybHOM  YCTaHOBKM  HEnpepbiBHOW  Bapku  uennonosbl  «[laHans».

7 _ o
YCcoBepLUEHCTBOBAHME NPONAPOYHON LIUCTEPHBI 1 MUTAIOLLIEN Kamepbl

8 PacueT HanpskeHui, BO3HMKAKLWIMX B CTEHKE BapOYHbIX KOTMOB, MOA AEWCTBMEM BHYTPEHHENO [OaBIEHMS.
dopmyna Jlannaca

9 MeponpuaTusa no 3almuTe OT KOPPO3UM BapOUHbIX KOTMOB OS5 BapKn CyNbMUTHON LEensonosbl

10 Mopspok Beibopa maTtepuana Ans anemeHToB obopygoBanusi LIBI, paboTamwmx B ropsymMx arpeccuBHbIX
cpepax. MeTtogbl ucnelTaHun annapaTtoB paboTaroLnx nog U30bITOYHLIM AaBNEHVEM

11 3aKoHOMepPHOCTU ABWXeHMS 6anaHCcoB B NOMepeyHoOM 1 NPOAOSIbLHOM CEeYEHMsIX KopoobanpodHoro bapabaHa

12 Kputnyeckas n gonyckaemasi CKOpoCTH BpaLleHnsa kopoobanpoyHoro 6apabaHa

13 TpaHcnopTHasa 1M TEXHONOrMYeckas NPOM3BOAUTENBHOCTU KOPOOOAMpPOoYHOro 6apabaHa

14 OnpepgeneHne MOLLHOCTM NpUBOAa KOpoobanpoyHoro 6apabaHa

15 "eomeTpusa noBepxHOCTU AehnOPEPHOro KamHS

16 OnpepgeneHne MOLWHOCTU NpuBoaa AedunbpepHOro KamHsi

17 OnpepeneHne Npon3BoOAMTENBHOCTM Aedunbpepa

18 YcTaHOBKa kaMHs Ha Bany aedubpepa, onpeaeneHne 0CeBoro ycunms

19 MexaHn3Mm BO34enCTBMS Ha BOSTIOKHA B 3a30pe MeXay HoXXamu poTopa 1 ctatopa

20 XapakTepucTUKN HOXEBLIX rAPHUTYP pa3manbiBaoLLmX MaLLuH

21 OnpepgeneHne MOLWHOCTU Ha pa3Mon B MaLLWHAX C HOXEBOW rapHUTYPOM

29 YaenbHbI pacxod SHEPrMM B MalUMHAxX C HOXEBOW rapHUTypol. CBA3b KOHCTPYKTUBHBLIX MNapameTpoB
MEINbHUL, C TEXHONOIMYECKUMI NapaMeTpamm

23 AHanus npotecca nogayy 6anaHcoB K HOXXEBOMY AUCKY B PyOUTENBHbBIX MalLlMHax

24 OnpepgerneHne nNpov3BOAUTENBHOCTU M MOLUHOCTU, noTpebnsemon pybutenbHon mawmnHon. MpuHumn Belibopa
anekTpoABuUrarTens

o5 CoBpeMeHHbIN  B3rMsi4 Ha MpoLecc COPTUPOBaHWS. XapakTepUCTUKM  CUT. [lpMHUMN  O4MCTKM CUT B
LleHTpo6eXHbIX, BUBpaLMOHHBIX COPTUPOBKaX U COPTUPOBKaX C MApOANHAMUYECKUMU NONacTaMu
OnpepeneHve LWWPKWHBI Hamycka CyCneH3uM Ha ceTouHbln cton. OnpegeneHve pacxoga CycrneH3un Ha
CeTOYHbIA cTon. OnpegeneHne YpPOBHS BOJSIOKHUCTOM CYCMEH3MM B OTKPbLITOM HamyCcKHOM YCTPOWCTBE Ans

26 obecneyeHnss HeOOXOOMMOW CKOPOCTU Harmycka Ha CeTouHbln ctorn. OnpegeneHve [aBrieHWs BO3AYLLHOW
NOAYyLWKN B HamyCKHbIX YCTPOWCTBAx 3aKpbITOrO TuMa C nepdopupoBaHHbIMKM Banamu Ang obecnedeHus
Heo6Xo4MMONM CKOPOCTN CTPYU HA CETOYHbIN CTON
O6opynoBanue, Bxogswee B BOM n KIOM. OcHoBHble npouecchl, npoTekawwme B arperatax BAM u KOM.

27 OnpepeneHne  paboyel  CKOPOCTM  MalIMHbI  MCXOOA U3 MPOU3BOAMTENBHOCTM,  aACCOPTUMEHTA
BblpabaTbiBaeMor npogykummn. CKopoCcTb Mo NpuBoaY
HasHauyeHne cetoyHon vactm BOM un KOM. Knaccudmkaumsa M OCHOBHblE KOHCTPYKUMW CETOMYHbLIX YacTen.

28 KoHCTpyKUMM  CeTOYHbIX CTONMOB. OCHOBHbIE 3NEMEHTbI KOHCTPYKLUUW CETOYHOW 4acTu, 00e3BoXuBaroLine
3MNEeMEeHTHI

29 [MoHATME O UNbTPaAUMOHHOM Hamope W paspexeHuun, WHUuuMpylowem npouecc dunbTpauun. dopmyna
Hapcu n noHaTne o koadhpuumeHTe punbTpaumnm
Mpouecc 06e3BOXMBaHNA B OTCaCbIBAlOWENW 30HE Ha «CyXUX» OTcCACblBalOLWMX SILMKaX W raydy-Bane, cragum

30 06e3BoXxnBaHusA (4 crtagum) M npouecc unbTpauMm C OAHOBPEMEHHbLIM YMNIIOTHEHWEM, ypaBHeHue [apcu-
"epcmBaHoOBa, KO3(PPULIMEHT NOPUCTOCTN
PacnpepneneHne paspexeHuss B oOTCacbiBalOLWUX SAWMKax N0 XO4y CeTkM M B Kamepax rayd-sana.

31 CyLlecTBYIOLINE KOHCTPYKUMM ray4y-BanoB. PacyeT pybalwku rayy-Bana Ha MPOYHOCTb, pacyeT ray4y-Bana Ha
YKECTKOCTb U KPUTUYECKYIO CKOPOCTb
Mpouecc ob6e3BoxMBaHUA B NpPeccoBov 4YacTu. Knaccudukaumss npeccoB MO HarnpaeneHuto unbTpaumm
BoAbl B CykHe. da3sbl MpeccoBaHWsi B 30He C nornepeyHon dunbTpauuner BoAbl. PakTopbl, onpegendwolimne

32 apcpekTMBHOCTL NpeccoBaHudA. OnpegeneHne KoHUeHTpaumm (CyxocTn) GYMaxKHOro vMnmM KapTOHHOrO MOSIoTHA
nocne 30H npeccoBaHus. lNoHsATME o cpeoHem pAaerieHun. MNpubnmxeHHoe onpefeneHve LUMPUHBI NOoLWaaKu
KOHTaKTa BaroB B 3aBMCMMOCTW OT NOKPbITWS Bana, TONLMHbI NOKPBITUSA U TBEPAOCTU

33 MoHaTne o Gombuposke BanoB. PacuyeT koadhduumeHTa 60mMOUPOBKM M pacyeT npodunsa GombupoBaHHOro
Bana. [pnBoga MexaHnM3moB npwkuma (MmembpaHa, NHeBMO6annoHbl, MAPOLMINHAPHI)
KoHCTpyKUMM NpeccoB, MCNONb3ylLWUX Banbl C perynupyemMbiM nporvbom. lNnasatowiue Banbl, Banbl ¢ rmbkon

34 pybalukorn u meTannuyeckom pybaiukon (6awmavHoro Tuna). BenmvuvHa nvHEeMHOro AaBneHus B npeccax C
pasfiMyHON KOHCTPYKLMEN BarioB

35 KOHCTpYKUMM rpaHMTHBIX BanoB WM CBOWCTBA IPaHUTOB, WUCMOfMb3yeMblX ANS WU3roTOBMeHWs pyballek Banos.

MaTeleanbl I'IOKprTVII?I, 3aMEHALLNX TPAHUT. Pacuet rPaHNTHOIo Balna




36

MepecackiBatoLLme yCTpoOMCTBa NPeccoBblX YacTen. Uni — npecc TpexBasibHbIA, OBYXBalibHbIN

HasHauyeHue cywunbHon vactern BOM u KOM, npeccnaTtoB MX OCHOBHble COCTaBnsoLWME B 3aBUCUMOCTU OT

37 BbipabaTbiBaEMOV NPOAYKUUKN, TEXHOMOIMM U CKOPOCTM MaluMH. KOMMOHOBKa UMAMHAPOB NO MnpuBOZy WM MO
napy B cywunbHon Yactun 6OM n KOM

38 pynnoBoi npuBOA CYLWSbHBIX LMAMHOPOB W TpeboBaHus, npegbsBnseMble K npueogdy. becnapasuTHbIv
NPYBOJ CYLUUIBHbIX LIUMMHOPOB 1 NPENMYLLECTB, CBSI3aHHbIE C €r0 UCTMOMNb30BaHUEM

39 YcTporicTBa Ans nojavv napa M OTBOAAa KOHAEeHcata M3 CylWWmbHbIX UUNWHAPOB (MapoBble TFOMOBKU C
yepnakamu, ¢ BpaLaLLMMUCs CUPOHOM, C HENOABWXHBIM CUPOHOM)

40 Tunbl npuBogoB OGymarogenaTenbHblX Mawu. WX cpaBHMTeNbHbIM aHanu3. PacdeT MolHOCTM npuBoAa
cekumi BymarogenaTenbHbIX MaLMH METOL0M TArOBbIX YCUMUN
dakTopbl paboTbl CUCTEMbI BEHTUNAUUW, BAMSKOWME Ha 3PEPEKTUBHOCTE paboTbl CyLUUMBHOW 4acTu.

41 Knaccudpmkaumm wn coctaB o06OpyLOBaHUS CUCTEMbI BEHTUMAAUUW B 3aBUCMMOCTM OT acCOpTUMEHTa
BblpabaTblBaeMon NpoayKLMN 1 NPON3BOANTENBHOCTM MaLUUHbI

42 MoHaTMe o OanaHcMpoBKe BamnoB, cTaTMdeckas M AMHamuyeckast OanaHcupoBka. CKOpPOCTM MallUuH, npu
KOTOpbIX TpebyeTcs AnHammnyeckas 6anaHCMpOBKa BanoB
HasHaueHne mawmHHoOro kanaHgpa. KOHCTpyKUMM U TUMbl MaLUMHHBIX KanaHgpoB. MexaHu3Mmbl BbinierdMBaHusi

43 BarnoB W WX BnusHMe Ha paboTy kanaHapa. MexaHuam nogbema v Npuxmnma Banos, PasHOBMAHOCTU NPUBOAOB
mMexaHu3moB. MpuBopg Banos
KauyecTBeHHble nokasatenu, npuobpetaemblie Gymaroi Mocre MalIWMHHOIO KanaHavMpoBaHus. CodT KanaHapbl

44 (msirkve kanaHgpbl), 0COBEHHOCTM MX KOHCTPYKLWUM M KOHCTPYKUMM BanoB. HaknoHHble MalluvHHbIe KanaHAapbl
Ppupmbl PonT «AHYC»
HasHaueHne HakaTOB M OCHOBHble TpeboBaHWs, NpeabsBNseMble K HakaTy. Tunbl HakaToOB MO MNPUHLMMNY
HamaTbiBaHus pynoHoB. KpaTko 06 0ceBOM HakaTte, OCOOGEHHOCTU KOHCTPYKUMM U MPUMEHEHUN.

45 Mepudpepnyecknin HakaT. KOHCTPYKUMM HakaTta M OCHOBHbIE Y3Mbl; LUMAWHOP Hakata v npuBog, NpuemMHble
pbldarm n Ux npueod, paboune pblyarn U UX NPUBOL, CTaHWHbI HakaTta, pacnpasnAlwWMK Banuk Tuna MayHT-
Xoyn, yBnaxHWUTENbHble ycTaHOBKW. lMpouecc HamMOTKM Ha nepudepuydeckoMm HakaTe. HakaTbl C yCTpoWcTBOM
aBTOMaTM4eCKOW nogayn TambypHbIx BanoB. [prBoa Ans pasroHa TambypHbIX Baros

46 OCOBGEHHOCTU  KOHCTPYMPOBaHWs M 3KCNNyaTtauum  NOALUMMHWKOBBLIX — Y3MOB  CYLUMIBHOW  4acTu
BGymarogenaTenbHON MallUHbI

47 OcHoBHble 3aga4m, pelwaemblie ACY — peMOHT U MiaHMPOBaHNE PEMOHTHbIX paboT Ha npeanpuaTusx LIBr

48 dakTopbl, onpeaensalme KOHCTPYKUMIO YNNOTHEHWUIA NOALUMMHUKOBOrO y3na. MNpuHuun paboTtbl NabUpUHTHBIX
YNNoTHEHWUA. BrninsHue ycnoBummn akcnnyartaumm Ha KOHCTPYKLUMIO YNNOTHEHWUI NOALIMMHUKOBOTO y3ra B LeNiom

49 Cnocobbl MOHTaXa 1 AEMOHTaxa NoALMNHUKOB B 06opyaoBaHumn LIBI

50 Buabl cMa3oyHbIX MaTepuanos, NpuMeHsiemMbix B 06opyaosanun LIBI

51 SkecnnyaTaumoHHble TpeboBaHMsa K CMa3ouyHbIM MaTtepuanam, ncnonb3dyembim B obopyposaHuu LIBI, meTtoabl
OLIEHKMN NX KavecTBa

52 OcHoBHble 3aga4m cMmaskn 060pyaoBaHUSA 1 CMa30YHbIe MaTepuansl, NpumeHsaemble B o6opyaosaHum LIBIM

53 OcHOBbI OpraH13aLmn MoHTaXxHbIX paboT obopynoBaHus LIBI

54 MOHTaXXHO-MepUTENbHbLIA WHCTPYMEHT W ero npuMMEHeHWe Mpu MOHTaxe U pemoHTe GymarogenartenbHoro
obopyaoBaHus

55 TpeHune kayeHus. KoadduLMeHT TpeHUs KayeHus

56 KoHCTpyupoBaHue noawmMnHMKOB Yy3rnoB obopygoBaHuss LIBIMT ¢ yyeToM TennmoBoro paclmpeHus u
TennooTeoAa

57 KanuTanbHbIi n  Tekywuin peMoHTel  BymarogenartensHoro obopynoBaHus. NHdopmaumnoHHoe
COMNPOBOXAEHUE PEMOHTHbIX paboT

58 Bugbl m mMexaHu3Mbl M3HOCa JdeTaner MallvH B y3nax TpeHusi, BuMAbl KOppo3uu obopyaosaHus. MeToabl
NoOBbILEHNSA N3HOCOCTONKOCTU U cnocobbl 3awmnTbl OT KOPPO3nu

59 OpraHuzaunss obecnedyeHuss LEXOB 3anacHbiIMM  4YacTsMUM UM OMNpederneHne HOpPM  UMX pacxoga, ¢
MCMNOMNb30BaHUEM COBPEMEHHbBIX MHPOPMALMOHHBIX TEXHONOMNIA

60 OnpepgeneHne cunbl TPEHUS MPU YNPYIMX U NacTUYeckmux gedopMaumsix

3.4.2 BapuaHTbl TUNOBbIX KOHTPOJIbHbIX 3aAaHUN, BLIHOCUMbIX Ha rOCyAapCTBEHHbIN 3K3aMeH

BapVIaHTbI TUMOBbLIX KOHTPOJ1bHbIX 3a0aHuUA, BbIHOCUMbIX Ha FocyﬂapCTBeHHbIVl 9K3aMeH HaxogdaTtcAaA B

MpunoxeHuun k gaHHon P




4 OCOBEHHOCTU NPOBEAEHUA TOCYAAPCTBEHHOIO 3K3AMEHA

4.1 Ocob6eHHOCTMN NpoBeAEHUS rOCYAapCTBEHHOro 3K3aMeHa Ans Ny ¢ orpaHMYeHHbIMU BO3MOXHOCTAMMU
3A00poBbA

OcobeHHOCTU NpoBefeHUst TOCyoapCTBEHHOW artTectauum Ans nul € OrPaHUYEHHbIMU - BO3MOXHOCTSIMMU
300pOBbS  pEerfiamMeHTUMpyOTCa  pasgenoM 7 nokanbHoro  HopmartuBHoro akta CIIOryrnThd  «lMonoxeHve o
rocyapCTBEHHOW UTOrOBOW aTTecTaumm no obpasoBaTenbHbIM NpOrpaMMamM BbiCLLEro 0bpas3oBaHnsI».

4.2 NMopAaoK Nogayn u paccMoTpeHUs anennauumn

Mpouegypa anennsauMuM Mo pesynbTaTtam roCygapCTBEHHbIX aTTeCTauMOHHbIX WCMbITaHWA perfaMmeHTupyeTcs
pasgenom 8 nokanbHoro HopmatusHoro akta CIGIYTMTO «[onoxeHne o rocygapCTBEHHOW WTOroBOW aTTectauuu no

o6pa303aTeanb|M nporpamMmam BbiCLLEro o6pasoBanﬂ».

5. YYEBHO-METOAUYECKOE N UHOOPMALIMOHHOE OBECNEYEHUE FrOCYOAPCTBEHHOIO 3K3AMEHA

5.1 Yye6GHasa nutepartypa

ABTOp |

3arnasue

M3patenbCcTBO

| Moa nspaHua

Ccbinka

6.1.1 OcHoBHa#s y4yeb6Hasa nuTepartypa

A.B. AnekcaHgpos, | Peonormss 1 rmgpoanHamuka http://nizrp.narod.ru/
T.H. Anekcangposa npoLeccos oTnuea n metod/kafmavsyst/3.
dopmoBaHus oymarun M-Bo obpasoBaHus 1 pdf
[TekcT]. Yactb I. Peonorus u| Hayku PO, CM6ITYPI. — 2015
rmgpoanHamuka chno.: cnertyprn
BOMOKHUCTbIX  CYNEH3uMn
y4eb. nocobue
A.B. AnekcaHgpos, | O6opyaoBaHue LIBIT. M-Bo o6pasoBaHus U http://nizrp.narod.ru/
KO.[. AnaiikeBuny [TekeT]. Yactb Il Hayku P®, BT 2018 metod/kafmavsyst/2
BbymarogenartenbHble cnerynTta. — CNne.: 018_10_12_01.pdf
MaLLVHbI BWTS CMN6rymnTa
M.B. BaHn4yakoB, A.B.|TexHonorus n http://nizrp.narod.ru/t
Kynewos, ".H. | o6opynosaHue ans M-BO 06Da30BaHMS 1 exnoborudpererabm
KoHoBarnoBa nepepaboTku MakynaTtypsbl P akul1_.htm
) Haykn P®, CIMorTypri. — 2011
[TekeT]. Y.l y4yebHoe CH6. CAGFTYPN
nocobve — 2-e u3g., ucnp. u "
aon.
M.B. Banuakos, [1.M.|TexHonornyeckoe http://nizrp.narod.ru/
Kensep, B.K. | o6opygoBaHue ansa | M- Bo obpasoBaHus 1 metod/kaftbik/5.pdf
[y6oBbI npou3BoAcTBa KapTOHHOW W | Hayku PO, CMG6ITYPII. — 2014
OymaxHon  Tapbl  [TekcT]: cne.: Crielr Typn
y4yebHoe nocobue
A.B.AnekcaHgpos, O6opynoBaHue LIBIT. http://www.nizrp.nar
AA. layse, B.H.[[Tekct]. Y. I. OcHoBHOE M-Bo o0bpasoBaHus n od.ru/metod/kafmav
"oH4yapoB obopynosaHue ana | Haykm PO, CM6ITYPr1. — 2014 syst/1.pdf
npon3BoACTBa LIENON03bl : Chno6.: CNerTyprn
y4eb. nocobue
6.1.2 lononHuTenbHana y4e6Has nutepartypa
3. UWynbmaH, H.B.|CeTouyHasd YyacTb http://nizrp.narod.ru/
EBnokvnmoB OymarogenaTenbHbIX n M-Bo obpasoBaHus u metod/kafmavsyst/6.
KapToHoAenaTesbHbIX Hayku P®, BLUT3 2016 pdf
MalWunH. PacyéT OCHOBHbIX cneryntq. — Cro.:
y3noB  [TekcT] yueb. BLWUIT3 CrelrynTh
nocobvie
A.B. Anekcangpos, |OcHoBbl Teopun U pacyeTa| M-Bo HayKu U BbICLLEO http://nizrp.narod.ru/
M.B. Banuakos, B.[l.|o6opynosaHus obpazoBaHusi PO, C.- metod/kafmavsyst/1
CvBakoB LIeMnnionosHoro MeTepb. roc. yH-T Npom. 601660913.pdf
npoussoacTBa TEXHOMNOIMN U gn3anHa,
2020
BbiCLU. LK. TEXHONOMK 1
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
AA. [ay3e, B.H. | OcHoBbl Teopun n pacyéTa M-BO 06Da30BaHMS 1 http://nizrp.narod.ru/
"oHyapoB obopynoBaHus ans E o BT metod/kafmavsyst/1
noaroTOBKU OymaxxHowm CFIlI%yIl(yFIT,D: _ Cr6.- 2017 1.pdf
maccbl. [Tekct]. Y.1. : y4eb. i "
nocoGue BWTS CNerymnTa




B.H. Tonuapos, A.A.
layse, M.B.
ABBakymoB

OcHoBbl Teopun M pacyeTta
obopyaosaHus ans
NoAroToOBKKU BymakHom
maccol.  [Tekct]. Y. 2.
PybuTtenbHble  MalUUHbI
y4yeb. nocobue

http://nizrp.narod.ru/

rubitmash.htm
M-Bo o6pasoBaHua n

Haykun P®, CM6IrTYPI. — 2012
cre.: cnertypn

5.2 MNepe4veHb NnpodreccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALNOHHO-CMPABOYHbIX CUCTEM

OnekTpoHHO-6MbnnoTteyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbIi pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHasa cuctema «AnNbykey» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

5.3 MNepeyveHb NULEH3UOHHOIro U CBOGOAHO pacnpoCTpPaHAEMOro NporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

5.4 OnucaHne MaTepuanbHO-TeXHM4YecKkon 6a3bl, Heo6xo0a4MMON AN NOAroTOBKM U cAavum rocygapCcTBeHHOro

JK3aMeHa

Ayantopusa

OcHalleHue

YyebHasa ayguTtopusi

MynbTrmeauninHoe obopyaosaHue, cneuuanuanposaHHas mebenbs, focka




MpunoxeHue

MpunoxeHune

pa6oqel7| nporpamMmmbl ONCUNNIUHbI [MoaroToBka K cgave v cgaya rocygapcTBEHHOMO 3k3aMeHa

HaumeHosaHue OUCMUﬂﬂquI

no HanpasneHuo nogrotoBkn 15.03.02 TexHonorm4yeckme MawmHbl 1 06opyaoBaHue
HavmeHoBaHue Ol (npodung): MawwmnHbl n annapaTtbl KOMNNEKCHOW NepepaboTkn BO30OGHOBMNSIEMbIX PECYPCOB

5.2.3 BapuaHTbl TMNOBbIX KOHTPOSIbHbIX 3a4aHU1, BbIHOCUMbIX Ha rOCYyAapCTBEHHbIN 3K3aMeH

Ne n/n |

BapVIaHTbI TUMOBbLIX KOHTPOJIbHbIX 3afaHui, BbIHOCUMBbIX Ha FocyﬂapCTBeHHbIVI 9K3aMeH

Teopusi M KOHCTPYKUMNSI 060pYya0oBaHUS AN NPOU3BOACTBA LIENonosbl

OI'Ipe,D,eJ'IVITb TOJNMWWWNHY CTEHKN LJ,VIJ'IVIHﬂpVI‘-IeCKOVI 4YacTu KopnycCa BapO4HOro Kotna

OI'Ipe)J,eJ'IMTb TOJNWWNHY CTEHKN HWXKHEN Yactn BepTuKarnbHOro Kopnyca Kotna

Onpefenutb NPoU3BOAUTENBHOCTL [03aTopa — pacxoAoMepa Lenbl

AIWIN

Onpegenutb AvaMeTp LWHeKa NPonapoYHON LIMCTEPHbI

Teopusi 1 KOHCTPYKUMS 060pyaoBaHUSA ANs NOATOTOBKU GyMakHOWM Macchbl

Onpepenutb gonyckaeMyto CKOPOCTb BpaLleHns kopoobanpodHoro 6apabaHa, umetowero guametp D=2R
NPy 3afaHHbIX 3HAaYEHUSIX CTENEHU 3anonHeHus (Yo), yrie obpyweHus (B) u yrne ectecTBeHHOro oTkoca &

Onpenenutb MakcMmaribHOe 3HauYeHne MOLLHOCTY pe3aHusi NMpu U3BECTHbIX NapameTpax pybuTenbHow
MaLUMHbl 1 pacyeTHOM anameTpe 6anaHca

Onpegenutb NONe3Hy MOLLHOCTb pa3Mora npu pasmorne HebeneHow cynbgaTHOM Lennonosbl
B AVCKOBOW MEMbHULE C U3BECTHON BENMUYMHON CEKYHIHON pexyLien AnvHbI LY

Onpep,envm: npon3BoAnNTESNIbHOCTbL COPTUPOBKK, €CIMN N3BECTHa nowanb OTBepCTMﬁ cuTa un
KOHUEeHTpauuna Macchbl, FlpOXOﬂ,ﬂLIJ,eVI 4yepes3 OTBepCTud cuta

Teopusi M KOHCTPYKUUS GyMarogenaTtenbHbiX MalUvH

Onpepenexve aaBneHns BO3OYyLUIHOM NOAYLLKM B HANMyCKHOM YCTPONCTBE 3aKpbITOro Tuna ¢
nepdopmnpoBaHHbEIMK Baniamm

Q;(serro)- FOO0BAA NPON3BOANTENBHOCTL MaLLMHBI, T/T.- 100000 (100000000kr/r);

g- Macca 1M2 KapTOHHOro nonoTHa, r — 140;

B- wuvpuHa nonoTtHa Ha HakaTe, M - 4,25;

N- KONn4ecTBo pabounx cyTok B rogy- 340;

k;— KO3(hhULIMEHT, yunTbIBAKOLLMIA NOTEPU TOBApPHOM NPOAyKUMM Npu obpbiBax, B Opake, Ha XONOCTOM, XOAY,
peske n otaenke — 0,975;

k, — KO3(hPULMEHT MCNONB30BaHNSA CKOPOCTU MaLLMHbI — 0,9

Onpeaenutb pacxof BOMOKHWUCTOW CYyCMNeH3nWM Ha CETOYHbIE CTOM U3 HanyCcKHOro yCTponcTBa
KapToHo4enaTenbHOM MalUMHbl UCXOASA U3 CreayLWMX UCXOOHbBIX AAHHbIX:

Qr(uerro) - FOAOBASA NPOM3BOAMTENLHOCTL MaLUKHBI, T/r.- 100000  (100000000kr/r);

g- macca 1 M2 KapTOHHOro NonoTHa, r — 140;

B- wupnHa nonotHa Ha HakaTe, M - 4,25;

N- KOnM4ecTBo pabounx cyTok B rogy- 340;

t -konnyecTBo paboymx 4acos B CcyTKax- 24,

k;— KOS PUUMEHT, yYNTbIBAKOLLUIN NOTEPU TOBAPHOM NpoAYKUun Npu obpbiBax, B Opake, Ha
XOMOCTOM, Xoay, peske n otaenke — 0,975;

k,— KO3(PULMEHT NCNONBb30BaHNS CKOPOCTU MaLUnHbI — 0,9;

CH -95% - KOHLEeHTpaLus (CyXOCTb) KAPTOHHOrO NOMOTHA Ha HakaTe;

cs — 0,8% - KOHUEHTpauus BONTOKHUCTOW CyCNeH3nMn B HanyCKHOM YCTPOMNCTBE;

cp — 0, 2% - KOHLUEHTpaUna permcTpoBon BoAbl B CETOYHOM YacTu

MoHTaX, PEMOHT M TexHMYyeckasl akcnnyaTaums o60pyaoBaHna oTpacnu

Onpepenutb TArOBOE YCUINE U yCUINWe CABUra Ans nepeMelleHns obopygosaHusa maccon 10
TOHH Ha CTasibHbIX CaHsAX MO FOPU3OHTASbHOW NIOLWaaKe 3acbiNaHHoN rpaBnem
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cTp.

OI'Ipe,D,eJ'IVITb TAroBOE ycunune un ycunme casura ana nepekartbiBaHUA Mo NiOTHOMY IpyHTY
Kopnyca BepTuKaribHOro ctaribHOro pesepByapa maccon 10 TOHH no FOpM3OHTaJ‘IbHOI7I
NOBEPXHOCTU

P

MopoGpaTb ceveHne HGanku TpaBepchl, paboTatoLlen Ha n3rnb, ons NnogbeMa potopa MaccoWn
36 TOHH C paccTosiHueM Mexay TPOCOBbIMU NogBeckamu
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PaccuutaTtb ceveHne ypaBHOBeLLMBAIOLWEN TpaBepchl ANNHOM 4 M Ans nogbema annapara
mMaccou 65 ToHH AByMsi KpaHamu rpy3onogabeMHocTbio 250 kH 1 63 kH 6e3 noBopoTa cTpens!
C NOAHATLIM rPY30M
Py e ——— ._._,,1‘[':
f,l E-"
—-_  ——————————

5 P ]|

G




