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1. O6uue cBegeHus

1. | Kadenpa ["opHoro Aena, HayK 0 3emiie ¥ IpUPO1000yCTPOHCTBA
2. | CneunaibsHOCTh 21.05.04 T'opHoe neno

3. | Cnenmanumzanus No6 «OOoraieHre 1mojxe3HbIX HCKOMaeMbIX)»

4. | IucuunnmHa (MOIyIb) [TpoekTupoBaHue o0oraTuTeIbHBIX (habprk

5. | ®opma 0OyueHus 3a04Has

6. | ['om Habopa 2017

2. IlepedyeHb KOMIETEHIUH

- TOTOBHOCTb OCYIIECTBJIATh TEXHHUUYECKOE PYKOBOJCTBO TOPHBIMH U B3PBIBHBIMU paboTamMu IMpHU
9KCITyaTallMOHHON pa3BeliKe, J00bue TBEPIbIX TMOJIE3HBIX HCKOMAEMbIX, CTPOUTENbCTBE U
9KCITyaTallid  TOJ3E€MHBIX  OOBEKTOB, HEMOCPEACTBEHHO  YIPABISATH  IpoleccaMH  Ha
POU3BOICTBEHHBIX 00BEKTAX, B TOM YHCIIC B YCIOBUAX Upe3BbIYaiibix cutyaruii (ITK-4);

- TOTOBHOCTH JICMOHCTPHUPOBATh HAaBBIKH pa3pabOTKH ILJJAHOB MEPOINPHUATHH TIO0 CHIKEHHUIO
TEXHOTCHHOW HArpy3KH MMPOU3BOJICTBA HA OKPYKAIOIIYIO CPEIy MPH IKCILTYyaTaIl[MOHHOHN pa3BeKe,
no0bue W TepepaboTKe TBEPIBIX IMOJIE3HBIX HCKOMAEMBbIX, a TaKKE IPU CTPOHUTEILCTBE H
SKCIUTyaTaIuu moa3eMusix 00bextoB (ITK-5);

- TOTOBHOCTh K pa3pabOTKe MPOCKTHBIX HWHHOBAIMOHHBIX PEIICHWA 110 AKCILTyaTal[MOHHON
pa3Bejke, 100bIYe, epepadoTKe TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENLCTBY U OKCILTyaTalluu
noa3eMHubIX 006ekToB (ITK-19);

- cocOOHOCTh aHATM3UPOBATH TOPHO-TEOJIOTHUYECKYIO0 HH(POPMAIIMIO O CBOMCTBAX U XapaKTEPUCTHKAX
MHHEPaIbHOTO CBIPhs U BMemiatorux mopos (ITCK-6.1)

- CnocoOHOCTh pa3pabarhiBaTh W PEATM30BBIBATH IPOCKTHI TPOU3BOJICTBA TPH  IepepadoTKe
MUHEPATLHOTO M TEXHOTEHHOTO CHIPhS Ha OCHOBE COBPEMEHHOH METOJIOJIOTHU TPOCKTHPOBAHMUSI,
pacCYMTHIBATh MPOU3BOMUTEIFHOCTh M ONPEACTATH IMapaMeTpbl O0OPYIOBAHUS OOOTATHTEIEHBIX
¢babpuk, GopMUpOBaTh T€HEPAIBbHBIN TUIAH U KOMIIOHOBOYHBIC PEIICHUS 00OTAaTHUTEIhHBIX (aObpuK
(IICK-6.4);

- CIIOCOOHOCTh AHAIM3UPOBATh M ONTHMH3MPOBATH CTPYKTYPY, B3aMMOCBSI3HM, (YHKIIMOHAILHOE
Ha3HAuUeHHE KOMIUIEKCOB IO J00bIYe, TNepepadOTKe U OOOTAlEHHIO TOJIE3HBIX HCKOMAEMbIX H
COOTBETCTBYIOIINX MPOU3BOJCTBEHHBIX OOBEKTOB IMPHU CTPOUTENHLCTBE M PEKOHCTPYKIUU C Y4ETOM
TpeOOBaHU MPOMBIIIICHHOH U 3KojorHueckoi 6e3omacuoctr (IICK-6.6).




1. K

HUTCPUHU U TTIOKA3aTEC/IN OLICHUBAHUA KOMIIeTEHIIUI Ha PA3JHYHBIX 3Tallax uxX (l)OpMI/IPOBaHI/Iﬂ

Kpurepun u nokaszarejiu olleHUBAHUS KOMIIETEHIHI DopMbI
Jdran (popMUpPOBaAHUSA
®opmupyemas KOHTPOJIA
KOMIIeTeHI[UM (Pa3/iesbl, TeMbI 3HaTh: YMeTh: Baaners:
KOMIIEeTeHIIUS copmMHupOBaHHOC
JAMCIHMILJIMHbI) .
TH KOMIICTCHIIUHU
TIK-4, TIK-5, OCHOBHBIE 33J]a4M 110 Pa3BUTHIO IIpe3enTanus
T1K-19 000raTUTENEHOM MPOMBIIIJICHHOCTH Ha
Omkaiiiee BpeMs;
1. Beere. 00BEM U COICPIKAaHHE HEOOXOTUMBIX
JUTSL IPOCKTHUPOBAHUS
HCCIIEIOBATEIbCKIX paboT 1o
000raIeHuIo;
TpeOOBaHNUS K KaUeCTBY KOHIIEHTPATOB
[IK-4, TIK-5, pazzenuTenbHble IPU3HAKU ONPENEINATh TEOPETUYECKUMU U VYeTHbIl onpoc
IIK-19, MHUHEPAJIOB, UCTIOJIb3YEMBbIE TIPH ONTUMAITEHBIN BapHaHT MIPaKTUICCKUMHU
I[ICK-6.1, oboraieHunu, CXEMBI PYAOIOATOTOBKU C | HaBBIKAMH 10
I1CK-6.4, IIPOLIECCHI, OCHOBAHHBIC HA IIPU3HAKAX | TOYKHU 3PCHMUS TEXHOJIOTUU
IICK-6.6 paszencHus; KaIMTaJ0BI0KEHHUI; 000TaIIeHHS ChIPHS;
TOYHOCTH Pa3zeICHUS MPOIIECCaMU OmpeneniTh HaBBIKAMHU
2. BpIOOp NPUHIMITHAIGHOW CXEMBI oborameHus MUHHUMAJIBHOE MPAKTUIECKOTO
o0oraIeHus COJIEpKaHUE TIOJIE3HOTO HCTIOIb30BaHUS
KOMITOHEHTA B UCXOAHOM | HEOOXOMUMBIX
CBIPBE B 3aBHCUMOCTH OT HOPMATHBHBIX
MpeJeTbHO JOMYCTHMOM JIOKYMEHTOB JIJIst
ce0eCcTOMMOCTH TOTOBOM BEIOOpa 1 00OCHOBAHUS
TIPOAYKITUH TEXHOJIOTHYECKHUX CXEeM
oOorateHns
TIK-19, OCHOBHBI€ YCJIOBUE, BIMSIOIINE HA ONPEIEIATh KaJeHAapHbIN VYerHbli onpoc
I1CK-6.1, BBIOODP NPOU3BOJUTENHHOCTH (aOpUKy; | M MAalIMHHBIA (HOHA
I1ICK-6.4, CpPOKH aMOPTH3alIUY; BpEMEHHY;
3. Ompenenenne NPOU3BOIUTEIBHOCTH TICK-6.6 3aracsl OJIe3HOI0 KCKOIIAeMOT0; OTPENENATh CYTOYHYIO U
(haOpUKH 1 OTAETHHBIX €€ IEX0B MOTPEOHOCTH B KOHIICHTpATaX 4acOBYIO
MIPOU3BOIUTEIHHOCTH
(abpuKH 1 OTAETHHBIX €€
LIEXOB
IK-19, (hu3nvecKkre CBONCTBA CHIPHS,; BEIOMpATh HaBBIKaMHU Pemenue 3agaq
TICK-6.1, CII0COOBI JOOBIYM; MPUHLMITHAIBHYIO CXEMY MIPaKTUYECKOT O
4. Be16op u pacueT cxeM ApOoOIIeHUs I[1CK-6.4, OCHOBHBIC BAPHAHTHI CXEM JIPOOJICHHS; | PYJOIMOArOTOBKH Ha HCTIOJIb30BaAHUS
IICK-6.6 TUTIOBBIC XaPaKTCPUCTUKH POJTYKTOB OCHOBE 3HaHHH O HEOOXOIUMBIX

ﬂpO6J’I€HI/IH HICKOBBIX U KOHYCHBIX

(U3NYECKUX CBOMCTBAX

HOPMATUBHBIX




ZIPOOMITOK;

YCIIOBHS MPUMEHEHHS OIIepaLHit
IPEeIBAPUTEIEHOTO U IOBEPOYHOTO
I'POXOYCHHUS;

o01ue yciIoBUsS U METO/IBI pacyueTa,
WCXOJHBIC TaHHBIE JUIS PacueTa CXeMBl,
MOPSIJIOK JJIsL pacdyeTa CXeMbl

Py B criocoO0B
OOBIYH;

BBIOMPATh UCXOIS U3
YCIIOBUSI IPUMEHECHNUS
onepauui
NpeABapPUTEIBHOTO U
MOBEPOYHOTO
I'POXOYCHHS;
pacCUUTHIBATh
KOJIMYECTBEHHYIO CXEMY
IpoOIeHUs

JOKYMEHTOB IS
BEIOOpa 1 00OCHOBAHUS
TEXHOJIOTUYECKUX CXEM

IK-19, orepanyu KIaccu(prKanul B cXemMax BBIBECTH (OPMYITY JUTA HaBbIKAMHU YcrHbli onpoc,
I1CK-6.1, M3METbUYCHNS; pactdera THIIOBBIX MPaKTHIECKOTO pereHue 3anad,
I1CK-6.4, Ha3Ha4YeHHE Ollepalnii KIaCCU(PHUKAIMK | OXHOCTAIUAIBHBIX CXEM HCTIONIb30BaHMS I'pynmoBast auckyccust
I1CK-6.6 W YCIIOBHSI UX IPIMEHEHUS; N3MENbUCHUS HEOOXOANMBIX

OCHOBHBIC CXEMBbI H3MEIBYCHUS U paccunTHIBATH HOPMaTHBHBIX

5. BI6op 1 pacdeT cxeM H3MeNbueHHUSI. YCIIOBUA UX IPUMEHEHHS; KOJINYECTBECHHYIO CXEMY JIOKYMEHTOB IS
Han0oJiee YacTo BCTPEUAIONIyIOCs B H3MENbYCHUS BBIOOpa 1 0OOCHOBAaHUS
MpPaKTHKE U3MEIbYCHUS TEXHOJIOTHYECKUX CXEM
Pa3HOBUIHOCTD CTaIUIl H3MEIbUCHHS;
KJIacCu(UKAIHIO CXeM U3MEIIbUYCHUS,
UX JOCTOMHCTBA M HEAOCTATKU

IK-19, MIPHU3HAKU KIacCUPUKAIIUU OIPEJEIIATh 3aBUCUMOCTh | TEOPETUUECKUMU U Pewenue 3anay,
I[CK-6.1, (bITOTAIMOHHBIX CXEM H 4yuCcIa CTaaAun MIPaKTUYECKUMH I'pynnosast guckyccust
TICK-6.4, MPUHIUITHATBHBIE CXeMBI (proTarmm oOoraieHns oT HaBBIKAMH 10
I1CK-6.6 MOHO- 1 TTOJINMETAJUTNYECKHX PYL; XapaKTEePUCTHKU TEXHOJIOTUH

XapaKTEePUCTUKU BKPAIJICHHOCTH BKPAIUIEHHOCTH TOJIE3HBIX | 00OTaIIeHust ChIpbs
TIOJIE3HBIX MHHEPAJIOB, MHHEPAJIOB MHUHEPAJIOB U (IToTalIMOHHBIM
IICTOM MOPOJBI; CIOCOOHOCTH UX K METOJIOM;
COJIEPKAHMUS TI0JIE3HBIX KOMIIOHEHTOB B | OIIJIAMOBAHHIO; HaBBIKAMH

6. Boibop 1 pacuer cxem dioTamn pyAe, KOHIUIMH, IPEIbsIBIIsIEMbIE K CTPOUTDH CXEMBI B MIPAKTUIECKOTO
KOHIIEHTpaTaM, ¥ (pIOTHPYEMOCTH OTJENBHBIX CTAIUAX U HCTIOB30BaHUS
MOJIE3HBIX MUHEPAJIOB IUKITax (uorarum; HEOOXOANMBIX

oTpeneNnaTh He0OX0uMoe | HOPMAaTHUBHBIX

1 JOCTaTOYHOE YUCIIO
MCXOJHBIX ITOKa3aTeNeH
JUISL pacyeTa CXeMBbl;
paccunTHIBaTh
KOJUICKTHBHYIO CXEMY
¢uroranum

JIOKYMEHTOB JIJIst
BEIOOpa 1 00OCHOBAHUS
TEXHOJIOTHYECKUX CXEM
oOoramieHus




IK-19,

TEXHOJIOTHYCCKNUEC CXCMBbI I

Y4IUTBIBaTh KOHAWIINHU Ha

TECOPETUICCKNMHU U

Kontponsuas padora

[ICK-6.1, TJIaBHEHITNX BUAOB IPOMBIIIICHHOTO KOHIICHTPATHI TIPH BEIOOPE | MPaKTHIECKUMHU
TICK-6.4, CBIPBS CXEMBI; HaBBIKAMH IO
[1CK-6.6 CBOWCTBA CEHIPBS; CTPOHTH TEXHOJIOTHH
o01ue TpeOoBaHMsl, KOTOPBIE JOJDKHBI | MPUHIMITNAIBHBIC CXEMBI | 00OTAIlEHHUs CHIPbS;
7. BHIGop M pacuer cxem 0GOralCHUs co0JII0IaThCs TIPH np.opaGOTKe ero teM | oOoramieHus; HaBBIKAMH
IPABUTALVIONHBIMH, MATHHTHBIMH 11 WY UHBIM CIIOCOO0M; - PacCUnTHIBATH CXEMBI MPaKTHYECKOTO
KOMOHHHPOBAHHHIMH METOTaMH KOHJMLIMK Ha KOHLICHTPATHI; oOorareHus UCTIONIb30BaHMS
HEOOXOIUMBIX
HOPMaTHBHBIX
JIOKyMEHTOB ISl
BEIOOpa 1 00OCHOBAHUS
TEXHOJIOTHYECKHUX CXEM
oborameHus
IK-19, CHMBOJIBI M CHICTEMY 0003HAUYEHHH I | MCIOJIB30BATH OTEPALIUH HaBbIKAMHU YcrHbli onpoc,
I1CK-6.1, MOKa3aTesel, XapakTepU3yIOIIHX 00€3BOXHUBAHUS TIPU MPaKTHIECKOTO perenue 3anad,
I1CK-6.4, LUIAMOBYIO CXEMY; IIPOEKTUPOBAHUU HCIOJIb30BaHUS I'pynnosas nguckyccus
TICK-6.6 KOJIMYECTBEHHBIE (MAaTEMaTUYECKHUE) [IJJAMOBOM CXEMBI; HEOOXOIUMBIX
8.  IlpoekrtupoBanue W  pacuer 3aBUCHMOCTH MEXIY ITHUMH paccuMTHIBATh IUIAMOBBIE | HOPMAaTHUBHBIX
IIJIAMOBOM CXEMBI MOKa3aTessIMu; CXEMBI C TIOJIHBIM JIOKYMEHTOB 15
WCXOJIHBIE TIOKA3aTeN! JJIs pacuera BOZI0000POTOM BBIOOpa U 000CHOBAHUS
IJJAMOBO# CXEMBI, UX MOJpa3ieJICHUE cxeM oboraiieHus
Ha TPYIIIIbI;
METO]1 ¥ HOPSAJOK pacyeTa CXeMBl
[K-19, YCIIOBUSI, BIUSIONINE Ha BBIOOD THIIA BBIOMpATh TUI U METOIUKON Pemenne 3anay,
I1CK-6.1, anmapara; MPOU3BOIUTH oTIpeJieTIeHUst OCHOBHBIX | I'pymmoBast nuckyccus
I1CK-6.4, NIepeMEeHHbIE ITapaMeTphl, BIHUAIOIINE TEXHOJIOTHUECKUH pacyeT | KOHCTPYKTHBHBIX U
I1CK-6.6 Ha MPOM3BOIUTEIBHOCTh JAHHOTO TUMA | 000pyZOBaHMUS IS PEKHMHBIX ITAPaMETPOB
anmapara; JpoOJIeHNs], TPOXOYEHHs, | MaIlnH UX
3aBUCHMOCTb ITPOU3BOIUTEIBHOCTH M3MEeIbUeHNUs, MOKPOH MPOMU3BOIUTENBHOCTH U
paccMaTpuBaeMoro anmapara oT KJIacCH(UKAIHIH, 3¢ PEKTHBHOCTH B
9. OOmue npuUHOMOBI  BBIOOpA CBOWCTB CBHIPBS, peXKUMa pabOTHI IPaBUTALMOHHBIX, TOPHO-000TaTUTEIHHOM
TEXHOJIOTHYECKOTO pacuera anmnapara u TpeOoBaHui, (bIIOTAlIMOHHBIX U MPOU3BOJICTBE;
000raTUTENLHOTO 000PYA0BaHUS MPEIBSBISIEMBIX K IPOJIyKTaM MarHMTHBIX TIPOIECCOB, METOJIUKOM OIIEHKU
00paboTkuy; Jutst 00€3BOKHBAHUS, TEXHHUYECKOTO

METObI ONPEEICHUS
MPOU3BOIUTENBLHOCTH alapaTa;
METO]IbI BBIOOpA pa3MEpOB YHCIIa
annapaToB Ul paccMaTpUBaeMOM
ornepanuu

MbUICYJIaBJINBAHUA,
MMPpUTrOTOBJICHUA U TOAAYA
PCarcHToOB;

COCTABJISITh CXEMY
OHpO6OBaHI/IH 1 KOHTOPJIA
JUIA TIOJTYYCHUA

COCTOSAHHA MAllIMH U UX
HaJIC’KHOCTH B IIPOILIECCe
OKCILUTyaTaluu




TEXHOJIOTUYECKOTO
TOBapHOTO OanaHca
KOMIIOHEHTOB CBHIPbSI;
PacCUUTHIBATH TEXHUKO-
HSKOHOMHYECKHE
MOKa3aTeJ I OTACIBHBIX
THUIIOB alMaparoB

[K-19, YCIIOBUSI, BIUSIOIIUE Ha BEIOOD BBIOMPATH IUIOIIA/KY Ul | HaBBIKAMH YcrHblit onpoc,
ICK-6.1, TUIOMIAJIKH JIJIsI CTPOUTENHCTBA CcTpouTeNbcTBa PadpUKK; | MPaKTHYECKOTO
IICK-6.4, (habpukwy; CTPOUTH OCHOBHBIE CXEMBI | HCIOJIB30BaHUS
TICK-6.6 OCHOBHBIE BapUaHThl KOMIIOHOBOYHBIX | pa3MeIleHUs IIEXOB, C HEOOXOIUMBIX
. CXE€M U YCIIOBHS, BIMAIOIINE HA BEIOOP | yKa3aHHWEM BO3MOKHOM HOPMAaTHBHBIX
10. I'enepanbHBI TUTaH .
N BapuaHTa KOMIIOHOBKH; OJIOKMPOBKY 3JaHUI 1 JIOKYMEHTOB ISl
oboraTuTenbHOM (hadpUKu
OCHOBHBIC TPEOOBAaHUS K 30HHUPOBaHUS 00BEKTOB BBIOOPA 1 0OOCHOBaHUS
TeHEPAITbHOMY TUIaHYy — PACCTOSHUS TUTOIIATIKY JIJISt
MEXKAY 3aHMSMH, TT0IbE3 b, CTPOUTEIHCTBA
GJIOKHPOBKA KOPITYyCOB, 37IaHU, (hadpuku
00BEKTOB MO IUIOLIAIKE
IK-19, MpaBUJIa pa3MeUIeHNs 000OPYAOBAaHMS B | HAUEPTUTh CXEMY HaBbIKaMU VYerHbll onpoc,
ICK-6.1, nexax (hadpukwu; pa3MeleHus MPUEMHOTO MIPAKTUIECKOTO
I1CK-6.4, KOHCTPYKTUBHOE pa3MelleHHe yCTpOMCTBa U HCII0Ib30BaHUS
T1CK-6.6 MIPUEMHBIX YCTPONCTB 000TaTUTETHLHOW | KOMIIOHOBKY HEO0OXOTUMBIX
(haOpuKy B 3aBUCUMOCTH OT €€ o0opynoBaHus B HOPMaTHBHBIX
MPOMU3BOIUTENBEHOCTH, KPYITHOCTH OTZEJIEHUSX KPYITHOTO, JIOKYMEHTOB ISl
KYCKOB PYZbI, COAEPKaHUS B pyie CPEIHETO U MEJIKOTO BBIOOpa 1 0OOCHOBAaHUS
BJIard ¥ TJIMHBI, pesibepa MECTHOCTH; 00IeHMS; A3MEICHUS
11. Pa3memenne oOoOpyInoOBaHUS B P b > Ap i p i
. KOMITOHOBOYHBIE CXEMBI LIEXOB HAYePTHTh CXEMY 000pyIoBaHUS B IIEXaxX
nexax o0oraTuTeNbHOU (hadpuKu o
CPEIHETO ¥ MEJIKOTO APOOICHNUS pa3MereHus oboraTuTenbHON
000pyIOBaHUs HA (habpuku
rpaBUTAIIMOHHBIX
¢abpukax;
HAYEePTHTh CXEMY
pa3MereHus
000pyIOBaHUS IEXaxX
00€3BOXKHMBAHMS M CYIIKH
[K-19, JIOITYCTHMblE KOHIIEHTPALUH SAOBUTHIX | TPH HPOEKTUPOBAHUN HaBbIKAMHU YcrHblit onpoc,
I1CK-6.1, ra3oB, TOKCUYHOH U HETOKCUUHOU oOorarurenbHON (aOdpHKH | MPAKTHYECKOTO [Ipesenranus
12. Texnuka  Oe30macHOCTH H
I1CK-6.4, IIBLIY; PYKOBOJCTBOBATbCS HCIOJIb30BaHUS
CaHUTApHS Ha 000TaTUTENEHBIX
(babpuKax I1CK-6.6 IIpaBUJIa XPaHEHUS U IPUMEHECHUS 3HaHusMH o TTK HEOOXOANMBIX
P peareHToB; 3arpsI3HSIONIMX BEIIECTB; | HOPMATHBHBIX

MCPOIPUATHA IO CHUKCHUIO IyMa Ha

IMpaBujiaMy XpaHCHUA U

JOKYMCHTOB ITpU




pabounx MecTax; MPUMEHEHHNS PEareHTOB; MIPOEKTUPOBAHUHA
OCHOBHBIC IIPaBUJIa TPOTUBOINIOKAPHOH | MEPONPUATHIMH IO 000TaTUTENBHBIX
Oe3omacHOCTH CHIDKEHHIO IITyMa Ha (habpux
pabounx MecTax;
OCHOBHBIMH NIPaBUJIaMU
MPOTUBOMOXKaPHOU
Oe3omacHoCcTH
[K-19, KJIMMaTH4eCKUE yCIOBHS U co0OuoiaTh TpeOoBaHUS HaBBIKAMH VYcTHslIil onpoc,
ICK-6.1, CEHCMHUYHOCTb; MaKCUMaJIbHOM MPaKTUYECKOTO
I1CK-6.4, MaTepHaibl U KOHCTPYKUUY [ YHU(UKAIUU OCHOBHBIX HCIOJIb30BaHUS
I1CK-6.6 CTPOUTENBCTBA; CTPOUTEIBHBIX HEOOXOAUMBIX
13. OCHOBHI CTPOHTEBHOTO JieTa pasmep HpOJ‘fGTOB; IapaMeTpOB 3IaHHH; HOPMAaTHBHBIX
I1ar KOJIOHH; CTPEMHUTHCS K JIOKyMEHTOB IIpH
BBICOTA TAXKEH MHUHUMAaJIBHOMY YHCITY MIPOEKTUPOBAHUHA
THUIIOPa3MEPOB OCHOBHBIX | 00OOTaTHTEIHHBIX
AIIEMEHTOB 3/IaHUI 1O (habpux
(dabpuke B 11eIOM
[TK-4, TIK-5, BCE BBILLIECHU3JI0KEHHOE BCE BBILLIEHU3JI0KEHHOE HaBbIKAMU BCETO KontponbHas paborta
14. TIpoexTupoBaHne 00OraTUTEIHHON IK-19, BBIIIEU3JI0)KEHHOTO
¢dabpuku g pyn (yriaeil) maHHOTO I1CK-6.1,
I1CK-6.4,

MECTOPOXKICHHUSL.

I1CK-6.6




4 KpuTepnu M HIKAJIbI OLCHUBAHUSA

1.1 YcrHblii onpoc

HpOHeHT IMIpaBUJIbHBIX OTBCTOB

Mo 40 41-60 61-80 81-100

KonruecTBo 0aioB 3a pelieHHbIN TeCT 0 1 2 3

1.2 Pemrenne 3aaay4

6 OanIoB BBICTABIAETCS, €CIM CTYAEHT PEIIMI BCE PEKOMEHOBAHHBIC 33/1a4M, NPABUIBHO
U3JI0KHUJI BCE BapHAHThl HMX pEIICHUs, apryMEHTUPOBAaB HX, C OO0S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHUBBI (€CIIH IO COACPIKAHUIO 3TO HEOOXOANMO).

4 Oanya BBICTABISIETCA, €CIU CTYACHT pelIdi He MeHee 85% pekoMeHJOBaHHBIX 3ajad,
NPaBUJIBHO M3JI0KHJI BCE BapUAHTHI PEIICHHs, apryMEHTHPOBAB UX, C 00s3aTEILHON CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBHI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOIMMO).

2 Oajia BBICTABISICTCS, €CIIM CTYACGHT pelMi He MeHee 65% peKOMEHJOBaHHBIX 3ajad,
IIPABWJIBHO M3JI0KUJI BCE BapUaHThl UX PELIEHMs], apryMEHTUPOBAB UX, C 0053aTeIbHON CCHUIKON
Ha COOTBETCTBYIOIIME HOPMATHBHI (€CIIH MO COAEPKAHUIO 3TO HEOOXOMMO).

0 G6ammoB - ecnm CTyAEHT BHIMONHUI MeHee 50% 3amaHus, W/WiM HeBEepHO yKaszajl BapHaHTHI

PCLICHUS.

1.3 Kpurtepun oieHKH KOHTPOJIbHOI padoThbI

bamer Coneprxkanue paboThl
22 — B 3aJlaHUM B TIOJIHOM MEpe OTpa)k€HbI BCE BOIPOCHI U PEILICHUS, CBSI3aHHBIE C
pacueToM JJaHHOM 3aj/1auu;
— CTpyKTypa ¥ coJepkaHue paboOThl COOTBETCTBYET MPEIbSBISIEMBIM
TpeOOBaHUSAM;
—rpaduueckass dYacTb COJIEPKHUT HEOOXOAMMBIE JaHHBIE I PacyeToB
rapaMeTpoOB U MOKa3aTelei MpoeKTa;
— CTYJEHT Y€TKO M NIpPaBWJIbHO OTBEYAET Ha IOCTABJIEHHBbIE MpPErojiaBaTesieM
BOIIPOCHI;
— MPaBUJIILHO BBHIBOJIUT HEOOXOAMMBIE pacyeTHbIE JOPMYIIBI U 3aBUCHMOCTH.
15 —B paboTe B MOJHOW Mepe OTPakeHbI BCE BOMPOCHI U PEIICHUS, CBS3aHHBIE C
pacyeToM JJaHHOM 3a/1auu;
— CTpyKTypa U cojJepkaHue paboThl HE B TIOJHOW Mepe COOTBETCTBYET
MIPeIbSABISIEMBIM TPEOOBAHUSIM;
— paboTa COAePKUT HE3HAUUTEIIbHbIC OITMOKH WIIK HETOYHOCTH;
— OTBETHl CTYJEHTAa Ha IOCTaBJIEHHBbIE MPENOJaBaTelieM BOIPOCH COAEpPKAT
HE3HAYMUTEJIbHbIE HETOUHOCTH M MOTPEIIHOCTH.
8 — B paboTe HE B MOJHOW Mepe OTPa)KEHBI BCE BOMPOCHI M PEIICHHUSI, CBI3aHHBIE C
pEeLICHHEM JaHHOMW 3a7a4H;
— paboTa COEPKUT HE3HAUNTEIbHBIC OIMMOKHN MM HETOYHOCTH;
— CTY/ICHT HEYBEPEHHO OTBEYAET HA MOCTABJICHHBIE MPENOIaBATEIEM BOIIPOCHI;
— JIOTIyCKaeT CYIIECTBEHHBbIE HETOYHOCTH, OIMMOAeTCs B OMNPEACICHHUSIX |
BBIBOJIaX COOTHOIIIECHHIA.
1 —B paboTe HE OTpaXeHBI BCE BOMPOCHI M PEIICHUS, CBS3aHHBIC C JAHHOMN
3aJ1aveii;
—COJIEpKAHUE TOSICHUTEIbHOM 3allMCKU HE COOTBETCTBYET MPEIbSIBISIEMbIM
TpeOOBAHUSIM;
—rpaduveckas 1 pacueTHasi YaCTH HE BBHIMIOJHEHA B IMOJTHOM 00BEME;




—paboTa coepKUT 3HAUUTENbHbIC OIIMOKU MJIM HETOYHOCTH;

BOIIPOCHI, HE CAMOCTOSITEIILHO BBIMOJHUJI IAHHYIO paboTy.

—CTYJEHT 3aTPYAHSETCS MPU OTBETAX Ha IOCTABJICHHBIE BOIPOCHI, JOMYCKAET
NPUHIUIIAATIBHBIE  OMIMOKM B  TMHUCBMEHHBIX  pacuerax, He  MOXKET
chopMyIUpPOBaTh Ba)KHBIE OMNpEACICHUS W HAWUMEHOBAHHS TpPHU OTBETaX Ha

4.5 I'pynnoBasi nuckyccus (YCTHbIe 00CyKIeHHsI P00JIeMbl WJIH CUTYaIHN)

Kpurepuu oueHuBanus babl
e 00yyJaroOIIUicd OpUEHTUpPYETCS B IMpolieMe OoOCYXIEHUs, TrpaMOTHO
BBICKA3bIBa€T U OOOCHOBBIBAET  CBOM  CYXACHHS, BJIa/ICET
npodeccnoHaTbEHOM TEPMUHOJIOTHEH, OCO3HAHHO MIPUMEHSET 2
TEOpeTUYeCKHe 3HaHWs, MaTepuall M3JaraeT JOrMYHO, T'paMOTHO, 0Oe3
OIINOOK;
® 00yYalOIUCs MPUHUMAET Yy4acTHE B JHCKYCCHH, OOO03HAYaeT CBOIO
MO3UIMIO, HO TPH ITOM €ro apryMEHTaIusl HemojHas, 0e3 CChUIKM Ha 1
COOTBETCTBYIOIINE UCTOYHUKHU
® 00yYaIOIIUIICS HE MPUHUMAET YYaCTHs B TPYNIIOBOM JUCKYCCUHI 0
4.6 Ilpe3eHTanus (KPUTSPUU OIEHKH IPE3CHTALIIH )
CTpyKTYypa npe3eHTanmun Makcumannnoe
pyKtypa np KOJIM4eCTBO 0aJ1J10B

Conep:xkanue

CdopmynupoBana 1ens paboThl 0,7

[TonsTHBI 3a1a4M ¥ X0 pabOTHI 0,7

Nudopmanust u3noxeHa moJHO U 4Y€TKO 0,7

Nnmroctpanum ycuuBaroT 3QPeKT BOCTIPUSATHS TEKCTOBON 0,7

yacTu nHGOopMaluu

Crenanbl BEIBOJIBI 0,7

Od¢opmiieHue npe3eHTAMA

Enunbiil ctuns opopmiieHust 0,7

TekcT sierko ynTaercs, (POH COYETaeTCsl C TEKCTOM U TpaduKoi 0,7

Bce napamerps! mpugra xopoiio nogodpansl, pasmep mpudra 0,7

ONTUMAJIBHBIN U OJIMHAKOBBIA Ha BCEX Claniax

KiroueBbie cioBa B TEKCTE BBIJIEICHBI 0,7

¢ deKT npezeHTANNH

OO6miee BrieyaTsieHue OT MPOCMOTPA MPE3CHTAITUN 0,7

Max koamn4ecTBO 0a/1J10B 7
4.7 IlonroToBKa OMOPHOI0 KOHCIEKTA
MakcumajibHOe

KpuTtepun onieHKH 0OIIOPHOT0 KOHCIIEKTA

KOJIMYECTBO 0AJLJIOB

- IOArOTOBKA MaT€pUAJIOB OIIOPHOTO KOHCIIEKTA 110 U3yYaeMbIM TEMaM
JTVCITUTITMHBI TOJIBKO B TEKCTOBOM (hopMme;

3

- IOATOTOBKA MaT€pPHAJIOB OMIOPHOTO KOHCIIEKTA 0 U3y4aeMbIM TEMaM
JMCLUIUIMHBI B TEKCTOBOM (hopMe, KOTOpasi COMPOBOXKIACTCS CXEMaMH,

5




TabnuyHOW wHpOpMmarnuen, rpaduKaMu, BBIJCICHHUEM OCHOBHBIX
MBICJIEN C TOMOLIBIO IBETOB, NOJYEPKUBAHUM.

4.8 KpuTepuu OlleHKH KYPCOBOI0 NPOeKTa

OasuIbl

KpUTEpUU

Toscuumenvhas 3anucka

41 -50

- CTYAGHT B CpPOK, Ha BBICOKOM YpOBHE U B IOJHOM OOBEME BBIMOJIHUII
KYpPCOBOH TMPOEKT, yMEJIO CHCTeMaTH3MpPOBAJI JaHHbIC B BHUAE TaOmMII,
apryMEHTUPOBAHHO M CaMOCTOSITEJIBHO CHENAJl BbIBOJBI, IOATBEPAUB HX
pacdyeramu.

31-40

- CTYACHT BBIIIOJHHII IIPOCKT CAMOCTOATCIBHO B COOTBETCTBHH C 3aJaHUEM,
TEMa pacCKpbiTa MNOJHOCTHBIKO, HO HEAOCTATOYHO npopa60TaHI)1 BBIBO/IbI,
HpaKTI/IquKI/Iﬁ MaTCpHaJbl O6pa60TaHLI HE IMOJIHOCTBIO.

21-30

- CTYACHT BBIMOJHUI TPOEKT C HE3HAUYUTEIbHBIMU 3aMEUaHUSIMH, TeMa
packpbiTa HEJOCTaTOYHO, BBIBOJBI HOCST IOBEPXHOCTHBIM Xapakrep,
MPAKTUICCKHUIA MaTepraibl 00paboTaHbl HE TIOJTHOCTHIO, JOOYIIEHBI OINOKY B
pacuerax.

11-20

- CTYACHT JIOIYCTHJI MTPOCYETHI ¥ OIIUOKH B paboTe, HE OTHOCTHIO PACKPBLT
3as1BJICHHYIO TEMY, caenai [IOBEPXHOCTHBIE BBIBOJIBI, ciabo
MIPOAEMOHCTPHUPOBAJ HABBIKK PAabOTHI C TEOPETUIECKUMHU UCTOUHUKAMH.

0-10

- CTYAEHT HE€ BBIIOJHMUI KYypCOBOM IPOEKT MO0 BBINOJHWI C TPyOBIMHU
HapylLIeHUsIMU TpeOOBaHMM, HE PAacCKpbUI 3asBICHHYIO TEMY, HE BBIITOJIHUI
IIPAKTUYECKYIO YaCTh POEKTA, HE CJieiaJl BRIBOABI M 0000ICHHUS.

I'paguueckuii mamepuan

41 -50

- OTPaXKEHBI BCE AIEMEHTHI TEXHOJOTHUECKUX JJOKYMEHTOB B TIOJTHOM 00beMe,
CXEMbI OTpaXXarOT CYTbh TCXHOJOITMYCCKHUX ITPOLECCOB, Fpa(i)I/IKa Ha BBICOKOM
YPOBHE.

31-40

- OTpaXKEHbl BCE DJIEMEHTBHl TEXHOJIOTMYECKUX JOKYMEHTOB B 3aJaHHOM
o0beMe, MIIOTHOCTh BhINMONHEHHUsT He MeHee 80%, cXeMbl U y3Jbl OTpaKkaroT
CyTh OpraHu3alliy MpOILECcCOB, IpaduKka Ha BBICOKOM YpPOBHE, HMEIOTCA
HeOOoJIbIIINE OTKJIOHEHUS K TPeOOBaHUIO IO 0POPMIICHHIO.

21-30

- OTpaXKEHbl BCE DJIEMEHTBHl TEXHOJIOTMYECKUX JOKYMEHTOB B 3aJaHHOM
o0beMe, IIIOTHOCTh BhIMONHEHHUsT He MeHee 80%, cXeMbl U y3Jbl OTpaKkaroT
CyTh OpraHu3alliy TMpOILEcCOB, Tpaduka Ha BBICOKOM YpPOBHE, HMEIOTCA
HeOOoJIbIIINE OTKJIOHEHUS K TPeOOBaHUIO IO OPOPMIICHHIO.

11-20

- OTpa)K€HBbl BCE 3JEMEHTHl TEXHOJOTMYECKHUX JOKYMEHTOB B 3aJaHHOM
o0BeMe, TUIOTHOCTH BBIMONHEHUs He MeHee 80%, cXeMbl U Y37bl OTpPaKaroT
CyTh OpraHM3alM MpPOLECcCOB, IpaduKa HEBBICOKOIO KadecTBa, MMEIOTCA
HEOOJbIINE OTKJIOHEHHS K TpeOOBaHUIO MO O(QOpPMIIEHHIO, HETOYHOCTH Ha
yeprexax.

- OTpPaXCHBI BCC JJICMCHTBI TCXHOJOIMYECKHUX JOKYMCHTOB B 3aJaHHOM
O6’BCM€, OOHAKO YCPTCIKU HUMCIHOT MNPOTUBOPCHHUA, HMCIOTCA HeOOoIbIINe
OTKJIOHCHHS OT IIPAaBUJI O(I)OpMJ'ICHI/ISI, HCPAIMOHAJIILHOC 3aIlI0JIHCHUC JINCTA.

[ITkana oreHNBaHHUs KypCOBOTO MPOEKTA:
81 — 100 6amIoB — «OTIUYHO;
55 — 80 GayI0B — «XOpOLIOY;




31 - 55 6annoB — «yIOBIECTBOPUTEIIBHOY;
0 — 30 6am10B — «HE YAOBIECTBOPUTEIHLHOY.

2. TunoBblie KOHTPOJIbHBbIE 3aJaHUSI U METOAMYECKHEe MaTepHaJbl, ONpeae/aonue

Nnpoueaypbl OLEHWBAHUS 3HAHWI, yMEHMiH, HABBHIKOB M (MJM) ONbITA JAeSITEJbHOCTH,
XapakTepu3yloummx JTanbl (GopMHUpPOBaHHA KOMIIETEHIIMI B INpoLecce OCBOEHUS
00pa3oBaTeJIbHOM NPOrPaMMbI

5.1 Ilpumepnoe 3a0anue na noHuManue mepmMuHo8

HGO6XOI[I/IMO BBI6DaTL OpaBUIBHOC ONIPCACICHUC TPUBCACHHBIX MMOHSITHIA:

— llens IpOEKTUPOBAHUS TIPEITPHUSITHS

— TexHUKO-3KOHOMHUYECKOEe 0O0OCHOBAHHE MIPOCKTA
— MeTo/ TEeXHUKO-3KOHOMHUYECKOTO aHaIH3a

— Kpurepuu 3¢ (heKTHBHOCTH TIpOEKTa

— [Ipou3BoAUTENEHOCTD TPEATIPHUSITUS

@. OLICHKA Ka4eCTBa BBIIIOJHEHUSI CUCTEMON CBOUX (DYHKIIHIA;

0. cpaBHUTENbHAsI KOMIUIEKCHAs! T€0JIOT0-9)KOHOMHUECKAs OLEHKA, ONPEeAEAIoIIas TEXHUYECKYIO
BO3MOXHOCTb U 11€J1eCO00Pa3HOCTh pa3pabOTKU MECTOPOKACHUS;

C. XapakTepu3yeT HUHTEHCUBHOCTh OTPAOOTKU MECTOPOKACHUS;

0. pa3paboTKa HEOOXOJUMBIX JOKYMEHTOB JUIS CTPOMTEIHCTBA M JKCIUTyaTallMd TOPHOPYIHOTO
HPEIIPUITHS;

€. pacuy€T KOHEYHbIX SKOHOMMYECKHMX TIIOKa3aTesled TEXHUYECKUX, TEXHOJIOTMYECKUX |
OpraHU3aI[MOHHBIX PEIICHUH.

Karou: 1-x1, 2-0, 3-¢, 4-a; 5-c
1.2 Hpumep pewenusn 3a0auu

3aoaua 1. TlpousBecTH mNpeABapUTENbHBIA pacdyeT CXEeMbl JIpoOJieHHs U 1oao0parth
TPOOHIIKH.
HcxonHble qanHble JU1s pacyera:
— IPOU3BOAUTENBHOCTh Ppadpuku, Qp, MIH.T/TON — 3;
— qucToe Bpems paboThel, u/cyT — 21 (uex apobienus), 24 (11ex u3MeabYeHus);
— Yucio AHel paboThl B Heaenmto: (abpuku — 7, 1iexa apooieHus — 6,
— ko3 punment arwkenus, K — 0.9;
— ko3 uuneHT HepaBHomepHocTH, Ky — 1.1,
— XapaKTepUCTHKA PYABI 10 TBEPAOCTH — PYABI KPETIKHE;
— MaKCUMaJIbHasi KPYIMHOCTb pyabl: ucX0aHOH (Dmax) — 700, apo6nenoii (d) — 25.

Hcxonnas pyna (700mm)
1

IIpeaBapuresbHoe rpoxouenue |




Kpynnoe npodJienne

l4

ls

IIpeaxBapuresibHOe rpoxouenue ||

Cpennee apooJienue

8
\4
9y
IIpeaBapureabHoe rpoxoyenue |11
10 11
Menkoe 1podJieHue
12
\ 4

s

Hpobnenas pyaa (-25mm)
Puc. 1 PacuetHas cxema ipoOieHUsI pyabl

1. Ompenensito 4acOBYIO MPOU3BOJUTENHFHOCTD OT/ICICHUS U3MENbYCHHS U 11eXa TPOOJICHHUS.
Pacuer nmpousBoguTenbHOCTH (haOpuKH 1Mo pye:

Q, =Q./(Nm)=Q, /t, 1)
Ime: N — uwmcno paboumx jgeHel B romxy (365); M— 4gucimo pabodmx CMEH B CYTKH (JUIs
JPOOUIIBHOTO OTACACHUS — 3, IS METbHHYHO-()IOTAIIMOHHOTO — 2); N — YKCI0 paboyrx 4acoB B
cMeHe (I oTaeneHns aApobnenus — 21, 11 MenbHIYHO-(QIoTalmoHHOT0 — 24); t  — pacyéTHOe
(pabouee) BpeMst 00CITyKUBaHUSI 00OPYIOBAHUS TEXHOJIOTUYECKUM MTEPCOHATIOM, Y/TOJI.

Q, =3000000 /(365 -2-12) =343 T/u.

YacoBast IpOU3BOUTENBHOCTD 11€Xa OTIMYAETCS OT YaCOBOM MPOU3BOIUTEIHHOCTH 000PYIOBAaHUS
B 11exe. [IponsBoaurensHOCTs 000pyn0OBaHMs B iexe Q, (T/4):

Q, =Q,/(t.K,K,)[1,ctp.29] ()
rie K, — xodbduuueHt wucnomp3oBanus obopynosanus (0.9); K, — kod¢pdunueHt

HEPAaBHOMEPHOCTH mojaun nutanus (1.1)
YacoBast IpOU3BOAUTENBLHOCTD LI€Xa IPOOJICHUS:
Q, =3000000 /(6552 -0.9-1.1) = 463 T/u.
2. Ompenensto 0OIIyIO CTEIICHb qPOOICHUS
D, /d, [l,crp.42] (3)

— HOMUHAJIbHAsA KPYIHOCTb UCXOAHOH pynbl (700MM), d — HOMUHANIbHASA KPYIHOCTb

S
rae D

obwy =

JIpoOIeHOTO MPOAYKTa (25 MM).
S,5,= 700/25 = 28.

3. Onpenenso CpeTHIOK CTEMEeHb IPOOICHUS IO CTAIUSM.



Scp = NV 806144 ! (4)

rae N — gucno craguit gpodnenus (3).
s, =%/28=3.04.

4.3anaroch 3HAYCHUSIMU CTEIICHU JPOOJICHUS B ONIEPAIMAX KPYITHOTO U CPEIHETO NPOOICHUS.
Ilpuaumaem: S, =3; S, = 3. IloacuuTeiBaio creneHb APOOJECHUS B CTaJMU MENKOTO IPOOJIECHUS:
Sw =S,,1(5,5,)=28/9=3.11

5.PaccynThiBal0 HOMHUHAIBHYIO KPYITHOCTH MPOJYKTOB, MOJIy4aeMyO TOCIE KaXI0W CTaIuu
TPOOJICHUS.

d, =D, /S, =700/3 =234 mwm;
d,=d, /S, =234/3=T8 mMm;

d . =d IS, =783.11=25nmm.

6. Onpezendao HeOOXOAUMYI0 MUHMMAJIBHYIO INMPUHY B IPUEMHBIX OTBEPCTHH IPOOHIIOK

ulll 1

B Ka)KJI0M CTaJuu:
B,=D, /K., ()
rae K, — xoaddunment, yaursiBaronyii 3akpynHeHHe Kycka MaKCUMallbHOro quamerpa D, 10
CPaBHEHMIO C HOMHMHAIBHBIM, D, ,0 K, =0.8— Juif cTaguil KPYIHOIO U CPEIHEro ApoOJeHus;
K, =0.85 — i cTaguii MEIKOro JpoOiIeHus.
B, =D, /0.8=700/0.8 = 875 mm;
B, =D,, /0.8 =234/0.8 =293 mm;
B,, =D, /0.85=78/0.85 =92 mm.

7. Omnpenensito HEOOXOIUMBIE pa3MEPbl BBIXOJHBIX IENeH APOOMIOK B KaXKIOM CTaauu
UCXO/I U3 BEJTMYMHBI MAaKCUMAJIbHOW OTHOCUTEJIBHOM KPYMTHOCTH KYCKOB JAPOOJIEHOTO MPOJYKTA (
Z,45 ) B 3aBUCHMOCTH OT KPEMOCTHU PYyJbl U TUIIA JIPOOUIIKH.

3HaueHHs Z,, IPUHATHI 10 CIPABOYHOM JIUTEpAType, A TBEPIBIX PYA: UId KPYITHOIO APOOICHUS

— 1.55, myst cperaero qpobiieHus — 3, 1T MEJIKOro Jipodsienus — 3.5
Pasmep pa3rpy304HbIX mienei [poOriok onpesensercs no Gopmyne:

im = dnm /ZQSm (6)
i, =d,, /24, =234/1.55=150 mm;
i, =d,, /24, =78/3=26Mm;

ull 9511

iy =4, /26, =25/3.5=Tmm.

8. OmpenensieM OpUEHTUPOBOYHO BBIXOJIbI IPOAYKTOB IMOCTYNAOIIUX HA KAKIYIO CTaJUIO

TPOOIICHNS.
3HaueHus BBIXO/I0B IPOAYKTOB IPUHUMAEM IO CIIpaBOYHOMU autepatype [1, Tadiu. 2.13, cTp. 42]
KpynHoe npo6ienune — 80 — 90 %;
Cpennee npoonenne — 80 — 85 %;
Menxkoe npob6nenue — 150 — 190 %;

9. HaxommM HeoOxomumple OOBEMHBIE MPOM3BOMUTEILHOCTH JIPOOMIOK TIO 3THUM

IPOAYKTaM.
[Tpu pacueTe mpuUHUMAaeM HAaCBIITHYIO MJIOTHOCTH PyAbI (p) — 1.6. Pe3ynbrarsel mpeaBapuTeIbHOTO
pacyeta CBOJUM B Tabnuily 1.
Tabmuma 1. — Pe3yapTaThl mpeBapuTEIHLHOTO pacueTa CXeMbl IPOOICHUS

Cranns Boixon nuranus ApoOusiok ot TpebGyemas 00beMHasi IPOU3BOUTENLHOCTD
IpoOIieHus Ucxonnoro marepuana, % npobunok, M3/a

I 80—-90 232 - 261




I 80 -85 232 — 246

Il 75-80 218 — 232

10. TpeboBanust K POOUIIKAM B OTJIEIBHBIX CTAIHIX APOOJICHHUS CBOAUM B TaOIHUILy 2.

Tabnuna 2. — TpeGoBaHus K ApOOUIIKAM B OTJIEIBHBIX CTAIUAX APOOJICHHUS.

Cragus Tun B, mm I, MM Tpebyemas Bapuantsl
npoOneHus | ApOOUIIKH [Ipou3BOAUTENLHOCTD, M/4 YCTaHOBKH
JIPOOHITOK
I KK 875 150 232 - 261 KK/ —900/140
KK/I — 1200/150
I KCJ 293 26 232 — 246 KCJ —3000T
11 KM/ 92 7 218 — 232 KM - 1750T
KM/l —2200T

OHpe,I[CJ'IHCM 06"beMHyIO IMPOU3BOJUTCIIbHOCTD BBI6paHHBIX I[pO6I/IJ'IOK.

OO0beMHas MPOU3BOAUTENBHOCTh APOOUIIOK KPYHMHOro ApOOJeHUs, NMpPU 3aJaHHBIX pasMepax
pasrpy304HbIX LICIIEH:

JHpo6umku KKJI — 900/140, npu mupuHe pasrpy3ounoit memn 150mm — 450 m3/a.

Hpo6umkn KKJ{ — 1200/150 — 680 m%/u.

Hns npobunok KCJI m KM/l npu m3BecTHOW NPOW3BOAMTENBHOCTH TPH 33aJaHHBIX pa3Mepax
1iesel NPON3BOAUTENLHOCTh OIpeesnseTcs o Gopmyie:

Qi :Qmax _M(Imx _i)9M3/LI' (7)

max ~ Tmin
[TpousBogutenbHOCTh Mpodmiku KCI — 3000T, mpu mupuHe pa3rpy304dHoi menu 25mm — 435
M /4.

ITponsoanrensHoCTh Apodunkun KMJL — 1750T: Q, =110 — 112 — §5 (15-7)=90 m°/u.
220 —-160

[TpousBoautensHOCTh Apobuaku KMJI —2200T: Q, = 220 — T (15 —5) =160 M°/u.

11. TloxcunThiBaEM 4HCIIO APOOMIOK, HEOOXOIUMBIX NIl YCTAHOBKE IO MPEIBAPUTEITLHOMY
pacuery.
TpebyeMyto TPOU3BOIUTENHHOCTh B CX€Ma C TPOXOUEHUEM ITPUHUMAEM CPETHEH.
PesynbTathl pacdyera npeacraBieHsl B TabmuIe 3.

Tabnuna 3. — CpaBHeHHE BapUAHTOB YCTAHOBKH JPOOMIIOK.

Cragus Tun [Tpon3BOUTENHLHOCTD, M/ Yucno YcTanoBoyHas
IpoOiieHus JPOOHIIKH TpeOyemas OJTHOM JIPOOHIIOK | MOIIHOCTH 371./1B KBT
JPOOHIIKH
OHOI BCEX
| KK/I- 900/140 247 450 1 250 250
KKJI - 247 680 1 320 320
1200/150
I KCI —3000T 239 435 1 400 400
i KMJT - 1750T 225 90 3 160 480
KMJT —2200T 225 160 2 250 500




B omepamum kpymHoro japobOnenuss mupuHmMmaro apoomnky KKJ[ - 900/140,
oOecrieunBaroIIell CHIKEHUE KAalUTAIbHBIX M OKCIUTyaTallMOHHBIX 3aTpaT IO CPaBHEHUIO C
npoouikon KK/ — 1200/150.

B onepanum cpennero apooOsenus npuHuMaro apoowinky KCJI — 3000T. [lns menkoro
JIpOOJIeHUs PYABI IPEINOYTUTEIICH BAPHAHT YCTAaHOBKH IBYX Apobdunok KMJ[ — 2200T.

1.3 Ilpumep évinonnenus KORmMpPOAbHOU padomul

PaccunTarh KOJIMYECTBEHHYIO CXEMY U3MENBUYCHHS U KITACCU(PUKAIIHH.
Hcxonuble nanHble 1S pacyeTa:
— TMPOU3BOJUTEILHOCTH OoTaeeHus Q, /4 — 75;
— cozepsxanue pacueTHoro kmacca -0.074mM, %: B ucxonnoit pyne — 8 (B1%%%); B xoneunom
npoxykre — 68 (B4 %0H;
— OTHOIIIEHHE 00BEMOB MEJILHHI] BTOPO CTaIUU K 00bEeMY MEIIbHUII IEPBOM cTaauu M, - 1;
— OTHOILICHHUE YJICIBHOM MPOU3BOAUTEIBHOCTH 10 Kiaccy -0.074MM MeNbHHUIL BTOPOH CTaIHH K
MenbHHIaM niepBoii ctaanu K, - 0.82.
PacueTHas cxema mpejicTaBieHa Ha puc. 2

1
HUsmenbuenue |
2
Knaccudukanus |
3 4
< A
) 4 5

WUsmenpuenue ||

6

Knaccudrikamms 11

Puc. 2 PacyeTHas cxema U3MeNbYEHMSI Py /bl

Q1=Q9 =75 1/u.
OmnpezensieM COJEpKaHUE PACUETHOTO Kjacca B MPOAYKTE pasrpy3kd MeNbHHUIBI | cramuu
N3MCJIBYCHUA:

ﬂ270.074 _ ﬁ170'074 + (ﬁ470.o74 _ ﬂ170-074) /(L+ Km) (8)
B, " =8+ (68-8)/(1+1-0.82) = 41 %.
Ornpenenso pa3KuKeHHE eCKOB Kiaccudukanuu
R, =(1-T,)IT,. (9)



I'ne Tn — mapamerp, XapakTepU3YIOLIUI MJIOTHOCTh MECKOB Kiaccudukanuu. [Ipu kpynHocTH
ciuBa 68 % ki1 -0.074mMm, npuHUMaeM ero paBHbIM 0.75.

R, =(@-0.75)/0.75=0.33

3anaroch pa3KIKeHUEM CcluBa Kinaccudukanmuu, Rz = 1.6

PaccunThiBaeM BBIXOJ TPOAYKTA 3:

7/(?:(ﬁuRc_ﬁCRH)/[ﬁC(RC_Rﬂ)] (10)
7. =(0.41-1.6—0.68 -0.33) /[0.68(1.6 — 0.33)] = 0.36

y,=1-7.=1-0.36=0.64

Q3=Q2 y,=750.36=27 1/u.

Q4=Q2—Q3=75-27=48 1/u.

[To ycioBusiM pabOTHI MEJIBHULIBI B 3aMKHYTOM IHKJIE U3MelbueHus nonydaem: Qs = Q7 =48 1/u.
3aaeMcsl 3HaYEHUEM LIUPKYJIUPYIOIIEH Harpy3KU BO BTOPOil cTaguu u3MesnbueHus. [IpuaumaeM k
YCIIOBHIO pyAbl cpenHen kpenoctu. [Ipu kpynHoctu kKoHeyHOro npoaykra 68 % ki -0.074mm,
3HaueHUe MUpKympyomen Harpy3ku: C — 280%.

Qs = Q6= Q4(1+C) =48 (1+2.8.) = 182.4 1/u.

Qs=Qs—Q7=182.4-48 =134.3 1/u.

Br160p 1 pacuer o0opynoBaHus 1)1 U3MEIbYECHHUS.

HcxonHple qaHHBIC IS pacyeTa:

— MPOU3BOUTEIBHOCTH MEIILHUIL TI0 pyaAe 75 T/4;

— MPOU3BOJUTEIILHOCTh MEIBHUIL JOU3MENbUCHHS 48 T/4;

— KPYITHOCTh MUTAaHUS MeNbHUL M3MenbdeHus — 8% kit — 0,074 mwm;;
— KPYIHOCTb MUTaHUs MelbHUILL fou3MenbueHus 20 % ki. — 0,074 mvm;
— KPYIHOCTh KOHEUHOTO TpoiykTa 68 % ki1. — 0,074 MmM;
[Tpon3BOUTENBHOCTh METBLHUIIBI TIO PYJIE ONpeneseTcs: GopMyoun:

_aqVv

Q_ﬂ—a’T/q

rae Q — Mpou3BOAUTENBHOCTD MO PyAe, T/4;

(| — yAe/IbHAas TIPOM3BOAUTENHHOCTS IO BHOBb 00Pa30BAHHOMY PacueTHOMY KIIaccy, T/4-M°,

V — pabounii 06beM MENbHHUIIBI, M

B — comepxaHue pacueTHOro Kjacca B U3MEIbYEHHOM MPOAYKTE, 10U €IUHUIIBL;

0. — COZEpKAaHUE PACUETHOIO KJIacca B UCXOJHOM ITPOIYKTE, JOJIU €IUHHULIBI.

[Tpu pacuere npuHUMaeM JaHHbIE 110 niepepaldoTke xene3Hoi pyasl Ha KoBnopckom I'OKe

Ha ananoroBoii ¢abpuke, u3menbuenue npousBoautcs B menpHUIle Tuna MCIL 3200%4500mm.
MenbHuia paboTaeTr npu ClIeIyIOIINX YCIOBHIX:

KpPYIHOCTb MUTAHUS MENBHULIBI — 20MM;

— coaepkanue knacca -0,074 B mutanuu MeabHUIBI — 4,5%;

— coaepkanue knacca -0,074mm B ciiuBe MenbHUIBI — 20%0;

— yhenbHas TIPOM3BOAMTENHHOCTH IO BHOBH 0OpasoBaHHOMYy kmaccy -0,074mm, T/M°-4,
cocrasisier 1,45 T/m°-u.

Pacuér mpon3BOIUTENBHOCTH METBHUIIBI OCYIIECTBIISAIO 10 3PPEKTUBHOCTH U3MEIbUYEHUSI.

B xone pacuéra s mpeanonararo cpaBHUTH BapuaHThl ycTaHoBkM MenbHHIT MCILL 3200x%4500,
MCLI 3600%4500 u MCI1 4000x5500.

Onpenensito 3¢ (HeKTUBHOCTh M3MENbUYCHHS JIEHCTBYIOIIEH MEIbHUIBI IO BHOBb 00pPa30BaHHOMY
kiaccy kpynHoctu (-0,074Mm):

e = w T/(kBt1-4), T1e:
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N — MoOIIHOCTE ABHTaTENIs MENLHUIILI, KBT;
Q — mpOU3BOAUTEIHHOCTD JEHCTBYIOMIEH MEIBHUIIBI, T/4;

S, — conepxkanue knacca -0,074MM B cliMBe MENILHULEL, %0,

S, — coxaepxkanue kinacca -0,074MM B TMTaHUU MENBHHULBL, Y0;
~215(0,2-0,045)
- 1000
Onpenensto 3¢ (HEKTUBHOCTh U3MENIbUCHUS MEJILHUIL Ha TPOCKTUPYeMol (hadpuke:
e=eK, K _, 1/(kBru)rze:

=0,033 1/(xkBt-u).

€

Ku — k03 dunmeHT n3MenpyaeMoCTH, MPUHUMAaeM pPaBHBIM 1 (Tak Kak rmepepadaThIBAIOTCS PY/IbI
M0 CBOMM CBOMCTBAM aHAJIOTHYHEIC IEHCTBYIOIIEMY MPEATPHUSITHIO);
K« — koaddunment kpymaoctu pyabi, Kx = m/m,, rae: M — OTHOCHTEIbHAS IIPOU3BOIUTEILHOCTD
MEJIBHHIIBI TIPH 3aMPOCKTUPOBAHHON KPYITHOCTH HMCXOJHOTO M KOHEYHOTO MPOIYKTOB, M; — TO
JKe JIJIS 9TAJIOHHON MEJIbHUIIBI, Pa00TAOIIeH B IPOMBIIIICHHBIX YCIIOBHUSX.
m, npuHuMaeM paBubiM 0,73, a m,, paBabsiM 0,81.
K« =0,73/0,81=0.9;
¢=0,033-1-0.9 =0.03 1/(kBt-4)
Omnpenensito IPOU3BOAUTEILHOCTh MEIBHHUIIL IO PopMyIIe:

Ne

Q= , T/4.
B =B,
900 - 0,03
st MCILI 3200x4500: Q = ————— = 811/u;
a 1 Q 0,41 -0,08
1000 - 0,03
151 MCLI 3600x4500: Q = ————= =9]1/u;
a a Q 0,41-0,08
2000 - 0,03
g MCIL] 4000x5500: Q = ———————=15871/u;
a a Q 0,41-0,08

Omnpenensto TpedyemMoe YUCIIO METbHHUIL
Jins MCLI 3200x4500: n = 75/81=0.93=1;
Jlnst MCLI 3600x4500: n = 75/91=0.82=1;
Jlns MCLI 4000x5500: n = 75/158=0.47=1.

Tabmuia 4 — CpaBHeHHE BapUAHTOB YCTAHOBKHM MEJIBHUI] IO OCHOBHBIM ITOKA3aTeNsIM

Pazmepsl YHucno Bec mMenbHuL, T YcranoBouHas
O0apabaHOB, | MEIBHUIL MOIIIHOCTb, KBT

DxL, mMm OJTHOM BCEX OJTHOM BCEX
3200%4500 1 141 141 900 900
3600x4500 1 160 141 1000 1000
4000%5500 1 250 141 2000 2000

[To ycnoBusAM MHUHUMH3ALUH KAITUTATBHBIX W AKCIITYaTallMOHHBIX 3aTpat Ha (habpuKe MpUHIMAaeM
K ycraHoBke MenbHUILy MCII 3200%4500



Br10op 1 pacueT MeNbHHULL AT TOU3METbUYEHUSI.
[To WCXOMHBIM JTaHHBIM COOTHOIIEHHWE MEJIBHHUI] TMEPBOH M BTOPOH CTaaui W3MEIbUYEHUS
coctaBiseT 1:1
Tpebyemast MpOU3BOIUTETHFHOCTh OJTHON MEJIBHHIIBI TSI IOU3MENIbUCHUS COCTABJISET:

QZ% =48 1/4

CooTHo1IeHNE YIEIBbHON MPOU3BOAUTEIBLHOCTH MEJIbHUL] BTOPOM CTaIuU U3MEJIbUEHUS K I1EPBOU
cocrasiset 0.82.

[Ipu pacuere paccMOTpUM BapHaHT yCTaHOBKM IapoBbix MmenbHUIl Turma ML 3200x3100 u
MIIIIT 3200x4500mMm.

OrnpenensieM yaenbHYIO TPOU3BOAUTENIbHOCTh MebHUIL || cTanuu:

q, =Kq, =0.83-0.82=0.68 1/ "> - u

Koaddunuent nzmenbuaemoctu npuHumaem 1, kpynnoctu — 0.85 (Tak kak u3MenpyeHue Oolee
TOHKOE YeM Ha JeHCTBYOIeH (hadpuke).

q, =0.68-1-0.85=0.58 1/ M° - u

Pabounit o6bem wmenprHI; MIL[ — 3200%3100 u 3600%4500 paBen 22m% u 32 M
COOTBETCTBEHHO.
[TpoM3BOIUTEIILHOCTh MEIBHHUIL 110 TUTAHUIO COCTABUT:

gV 058-22

Q3,2><3,l = B—a = 0,68 —0.41 = T/4
o0 0832
3,6x4,5 0.68 — 041 /94

Jns ycnoBuii mpoekTupyeMoi GpaOpHUKH JAOCTaTOYHO MPHUHATH K ycTaHOBKe MenbHuIly MIILL —
3200%3100MM.

1.4 IlIpumep zpynnoeoii ouckyccuu

1. Yro takoe «riayOrHa oOorameHus» KOKCYIOIIMXCS U YHEPreTHYEeCKUX yriei?

2. UTo Takoe «yaenbHasi MPOU3BOAUTEIHHOCTh MEIBHHUI] IO BHOBb 00Pa30BaHHOMY PacueTHOMY
Kjaccy»?

Uro Takoe «3PPEKTUBHOCTh U3MEIbYEHUS)?

Yro Takoe MpUBEICHHBIH 00BEM MEJIBbHUIL?

Uro Takoe yaenpHas IPOU3BOJUTENBLHOCTD [0 BHOBb 00pa30BaHHOMY KJjiaccy?

Yro Takoe cTaaus cTagus odorameHus?

Yro Takoe nuKI oborarieHus?

Yro Takoe MpUHIUNHATIbHAS CXeMa 00orameHus?

N kAW

5.5 Bonpocwt Kk 3auemy

1. B kakux HMHCTAHIMSAX HEOOXOIUMO YTBEPXIATh MPOEKTHI CTPOUTEITHCTBA (habpuk
OOJBIION ¥ MaJOi CTOMMOCTH?

2. B dWem cocToMT Ha3HaueHWE OIEpalui MPEIBAPUTEILHOTO W  ITOBEPOYHOTO
rpoxoueHus? B Kakux cilydasx MOXKHO OTKa3aTbCAd OT MEpalMH IpeIBaApUTETHLHOTO
TPOXOYEHHUS?

3. B 4emM COCTOMT CyIIHOCTh METOMAA, HCIOJB3YeMOTO IPH BHIOOPE ONTUMATHHOTO

BapHaHTa CXeMbI 00OTAIICHUS?

B uem cocTouT TEXHONIOTHYECKOE 3HAUCHUE OTepaIliii MOBEPOYHOM KilaccCupuKanum?

5. B d4em cocTosT OCHOBHBIEC pa3Inyus CXEM O0OTaIICHUS SHEPTCTHICCKUX YTIIeh?
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6.

~

10.

11.

12.
13.

14.

15.

16.

17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

B kakoMm mopsiKe MPOU3BOJAUTCS pacueT CXEMbl OOOTalieHHs KaMEHHOTO YT B
cycrneH3usx?

BeiBequre popmyny Nz = ¢(n, —a, + 1) — 1.

Beimumure w3 oamHHaAmaroro maparpada uerBepTol riaBbl [4] mpaBwia U
MEPONPUATHS IO OrPAaHMYEHUIO OLUIAMOBAaHUSA pyJd peakux MeramwioB. U
PYKOBOJCTBYACh MMM, CAENAiTe CaMOCTOSITENIbHO BBIOOP CXeMbl OOoralieHus s
KAaCCUTEPUTOBBIX Py ¢ KPYIHOW HEPAaBHOMEPHOI BKpAIlJIEHHOCTHIO KAaCCUTEPUTA; TO
K€ JJI pyIbl C MEJIKOM BKPAIJIEHHOCTBIO 3TOr0 MUHEpPAJIA.

Haiite ompeneneHus TMOHATHHA  «rIyOWHAa  OOOTAalICHHWS»  KOKCYIOUIMXCS |
SHEPreTUYeCKUX yried. VYKaKuTe YCIOBUA, BIMSIONIME Ha BbIOOP TIyOMHBI
oOoraieHus.

Jlokaxkute, 4TO HpPU COBPEMEHHOM JpOOJIEHHH B OOJBUIMHCTBE CIy4aeB CIEAyeT
OPUMEHATH TPEXCTAIUAIBHYIO WIH JIBYXCTaIUAIbHYIO cxeMmy apoOnenusi. Hapucyiite
OoJjee pacpocTpaHEHHbIE BAPHUAHTHI.

Kak omnpenensiercs MUHUMAaJIbHO JIOIYCTUMOE COJEp)KAHME IOJIE3HOTO MHHEpaia B
pyze?

Kak mosicunTeiBaeTCsi 4acoBasi MPOU3BOIUTEIHLHOCTD 11EX0B (haOpHKu?

Kakue ocHOBHBIE MpaBuiia U TPEOOBAHUS TOJKHBI COOMIOIATHCS IPU MPOSKTHPOBAHUH
cXeM 00OoTameHus U1 KBapIeBO-KaCCUTEPUTOBBIX PYyA?

Kakmne mokazarenu Ha3bpIBalOTCS aOCONIOTHBIMH, OTHOCUTEIBHBIMH, HCKOMBIMH,
UCXOJHBIMU, PACCUUTHIBAEMBIMU ?

Kakue npumecu JTUMHUTHPYIOTCS B CBHUHIIOBBIX, IIMHKOBBIX, MEIHBIX KOHIEHTpaTax?
Kakoe MHHMMallbHOE KOJIMYECTBO LIEHHBIX KOMIIOHEHTOB JOJDKHO COZAEpXKaTbCs B
anmaTUTOBOM M He(peTMHOBOM KOHIIEHTpaTax?

Kakue nmpuHUMNUAIbHBIE CXEMbl IPUMEHSIOTCS NpU (IOTAUM KPYIHOBKPAILIEHHbBIX
MaJoOLUIAMYIOUIUXCS  Pyd, pPyAd C AarperaTMBHOM BKpAaIUIEHHOCTBIO, pyd €
HEPaBHOMEPHON BKPAIUIEHHOCTbIO, PyJ C MEJIKOH paBHOMEPHOI BKpPAIJIEHHOCTHIO?
OOBbscHUTE, TOYEMY TPUMEHSIOTCS 3TH CXEMBI.

Kakue mnpomeccbl M NpUHIUNHAIBHBIE CXEMbl OOOTALICHUS NPUMEHSIOTCS IS
CMEIIaHHBIX MarHETUTOT€EMaTUTOBBIX py1?

Ha xakue kitaccel 1 rpyninsl HOJpa3AesstoTcs pyabl YEPHbIX METAIIOB?

Ha3zoBute cxo/1HbIE TOMYILEHUS, [TOJI0’KEHHBIE B OCHOBY pacyeTa CXeM JIpoOJIeHus.
HazoBure OCHOBHBIE BapMaHTBI CXE€M «JIpOOJIEHHE - HM3MEJIbYEHHUE», BKIIIOUAIOIIUE
olepanuy CaMOU3MEIbYECHHUS.

Haueprute 0cHOBHBIE Pa3HOBUIHOCTH OJHO- U IByXCTaJAUATIBHBIX CXEM U3MEJbYECHHUS.
HauepTtuTe mnpuHIMNUANBHBIE CXeMbl OOOTalleHHs pyJd YEepHBIX METaJIOB C
pa3pylLICHHOW BMEIIAKOIIEH ITOPOJAOM; TO K€ I Pyd C YaCTUYHO pa3pyLICHHON
BMEIIAIOLIEN IOPOIOM.

Haueptute npuHUIMNUaIbHbIE CXeMbl (JIOTAlMM TMOJIE3HBIX HMCKOMAEMBIX, TP
o0oraieH KOTOPBIX BbIIENAETCS OAMH KOHIIEHTPAT.

HauepTute cxemy obOoraieHusi TOHKOBKPAIJIEHHONH MarHeTUTOBON PY/bI.

Haueptute TUNOBYIO cXeMy oOoraiieHus Jerko- U CpeJHE0O00raTUMBIX KOKCYIOIIMXCS
yriied ¢ TIyOMHOM oOoTranieHus 10 HyJsl.

Hauepture THMOBYIO cXeMy O0OOTalieHHsi SHEPreTHYEeCKUxX Yyried mnpu riyOuHe
oboramenud 1o 6-13 Mm.

OT KakuxX yCJIOBUH 3aBUCHUT YMCJIO MEPEYHCTOK KOHIIEHTpara B cxeme Quiotanuu? B
KaKuX ciydasx, W JUId KakuxX pyd MPUMEHSIOTCS CXEeMbl C OOJIBIIUM YHCIIOM
NEepeUYnCTOK KOHIEeHTpaTa? B Kakux ciydasx MOXHO IpPUMEHATh cxemMy 0e3
MEPEYNCTOK KOHIIEHTpaTa?

CKoJbKO ypaBHEHHH OajaHca MOXHO HalmMcaTh JUIS OTHOM omepamnuy CXeMbl, A7 Bcer
CXEMBI?



29.

30.
31.

32.
33.

34.

35.

36.
37.

CKOJIbKO ypaBHEHUH TMEpBOrO0 poJa MOXHO HamucaTth g OJHOTO MPOAYKTa
00pabOTKH CXEeMBI, JJISI HCXOAHOTO MPOAYKTA, ISl BCEX MPOIYKTOB CXEMBbI?
CdopmynupyiiTe HCXOTHBIC TTOIIOKEHUS I pacueTa CXeM U3MEeTbUCHUS.

Ykaxkure oOmmMi TOpsAIoK pacdera ¢UIOTAIMOHHONM cXxembl. B dWem cocrout
0COOEHHOCTh pacueTa KOJUIEKTUBHOU (uioTanuun?

YKaxuTe paziuuue MeXIy CTaauei 1poOJeHrs U CXEMOU 1poOIeHus.

Pa3beputech, Kakue TOKa3aTeld YYUTHIBAIOTCA TMPU TEXHUKO-3KOHOMHUYECKOM
CpaBHEHUU KOHKYPUPYIOIINX BAPUAHTOB CXEM «IPOOJICHUE - U3MEIbUYEHUE).
BriBenute Gpopmyiy Ui onpeaenaeHus CyTOYHON TPOU3BOIUTEIBHOCTH (haOpuKku, 3HAs
T'0JIOBYIO ITPOM3BOIUTEIHLHOCTD 3aBOJIa 1O BBIITYCKAEMOMY MPOIAYKTY.

Jaiite  ompenencHUs TOHSTHIA: CTaaus  OOOTalleHWs, [UKI  OOOTaIICHUS,
MPUHITUITHATIBHAS CXeMa 00O0TalleHHUS.

Kakwue 3amaun u kakuM 00pa3oM MOKHO PeIiaTh ¢ TOMOIIbI0 KPUBBIX 000TaTUMOCTH?
Kakum rmokaszarenssMm ciemayeT oOTHaTh MPEANOYTCHHE TPHU BBIOOPE HMCXOIHBIX
OTHOCHUTEJIbHBIX MOKa3aTele u mouemy?

5.6. Bonpocuwt k sKk3ameny

1.
2.
3.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

B kakom nopsijike Mpou3BOIUTCS pacyeT MUIaMOBOI CXeMbI?

BcenomuuTe npaBuia XxpaHeHus, paCTBOPEHHUS U 1I03UPOBKU PEAreHTOB.

BriBeaure popmyny g onpenenenus TpedyeMoro yuciia KaMmep AJs OJIHOM orepaiuu
daorauu.

['maBHeiiiee TpeOoBaHHE K IJIOMIAAKE CTPOUTENHCTBA (penbed, YKIOH, TPYHTOBBHIE
YCJIOBHS | JIp.).

Jaiite ompeneneHusi MOHSATUN «yIeNbHAs MPOU3BOJUTENLHOCTh MENBbHUIl MO BHOBH
00pa3oBaHHOMY pacyeTHOMY Kiaccy», <AO((PEeKTUBHOCTh u3MenpdeHus». Kak
OTIPECIIAI0TCS YUCIICHHBIC 3HAUYEHUS TUX MMOKa3aTelNel s 3TaTOHHON MeNbHUIIbI?
Jaiite ompeneneHuss NOHATUNA: TPUBEACHHBIH OOBEM MENbHMIBI;  ylEIbHas
POM3BOIUTENHLHOCTH 110 BHOBb 00pa30BaHHOMY KJjlaccy.

Jlns yero npenHa3zHadeHa MOAYJIbHAsI CUCTEMa B IPOMBIIIJIEHHOM cTpouTenbeTtBe? Uto
BKJIFOYAETCS B 3TO MOHATHE?

N3 kakuX KOMIIOHEHTOB, U B KAKUX COOTHOILIEHUSX, COCTOST CTPOUTEIbHBIE PACTBOPSI,
6eron?

W3 kakux NpPOU3BOJACTBEHHBIX M BCIIOMOTATENIbHBIX II€XOB, OTHEJIIEHUH U CIyXO
COCTOUT oboraruTenbHas gpadpuxa?

W3 kakux cTaguii COCTOUT MPOIECC MPOESKTUPOBAHUSI KPYITHBIX OOBEKTOB?

N300pa3ute «po3y BETpOB» C NpeolnajalollMMU  BETPaMHU  Or0-3aIaJHoro
HanpasieHus. Pacnonoxure ¢(aOpuKy | HaceNEeHHbI MyHKT Tak, 4YTOOBl Ha
HACEJICHHBIH MMyHKT He MoMNaJlaly BpeIHOCTH ¢ 000oraTuTenbHOM (padpuku.

Kak Biuser arpeccMBHOCTb cpell Ha BBIOOp THIA MaTepHajia A H3TOTOBJICHMS
AJIEMEHTOB 3JaHUM U CTPOUTEIBHBIX KOHCTPYKIUI?

Kaxk Bb1OUpaeTcst mpoMBbINIJIEHHAS TIIOMIAIKA JIJIsT CTPOUTEIhCTBA (haOpuku?

Kak BbIOMPAIOT U paCCUUTHIBAIOT IPOXOTHI AJISI CYyXOT0 IPOXOUEHHS U 00€3BOKUBAHUS?
Kak BBIOMpalOT M pacCUUTHIBAIOT MAarHUTHBIE CEMapaTOphl IS CyXOro MU MOKPOIO
MarHUTHOTO oOorameHus’?

Kak BbIOMpAIOT U pacCUUTHIBAIOT 00OPYJOBaHUE JI TPaBUTALIMIOHHOTO OOOTaleHHS
(cycrieH3MOHHbIE CemapaTopbl, OTCAJ0YHBIE MAIIMHbI, KOHIEHTPAIlMOHHbBIE CTOJIBI,
IIJIF03bI, BUHTOBBIE CEMapaTOphl, MAIIMHbI JIJIs1 THEBMAaTHUECKOro o0oramieHus )?

Kak BbIOMpPaIOT ¥ pacCUUTHIBAIOT 000PYIOBaHUE JJIS TIBUICYIABIUBAHUS ?

Kax BEIOMPAIOT ¥ pacCUNTHIBAIOT 00OPYIOBAHUE JIJISI CYIITKH ?

Kak BbIOMpatoT oOopynoBaHue aisi OoTOOpa M paslelKu Mpo0 CyXHX, BIAXKHBIX
MaTepHaJIOB U MYJIbI?

Kak 3amuiaroTcss CTpOUTENbHbIE KOHCTPYKLIUU OT arpECCUBHOTO BO3JIEHCTBUS Cpea?



21.

22.

23.

24.

25.

26.
27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

49.
50.

Kak n300paxarorcs Ha yepTekax OCHOBHBIE CTPOUTENIbHBIE MaTepUalIbl, KOHCTPYKIHH
U DJIEMEHTHl 3JaHuil (TPYHT, KIaJKa, CTEHbI, MeTaJIM4ecKue Mpoduiu, IBepH,
IIPOEMBI, JIECTHULIbI, IEPEKPHITHS, KPOBIH)?

Kak wucronb3yroTcss TUNOBBIE XapaKTEPUCTUKH KPYIMHOCTH JPOOJICHBIX MPOIYKTOB
Pa3IMYHBIX APOOMIIBHBIX MAIIMH?

Kak ompenensercs eMKOCTh aKKyMYJIHPYIOUIMX OyHKEpoB M ckjiaaoB? B kakom
HOPSI/IKE TPOU3BOIUTCS pacyeT NIIaAMOBOM CXeMBbl?

Kak ompenensiercs mpou3BOJUTENBHOCTh U YHCIO KOPOTKOKOHYCHBIX JPOOMIIOK IMpH
paboTe UX B OTKPHITOM M 3aMKHYTOM ITHKJIax?

Kak onpenensiercs mpou3BOAUTENFHOCTh MOJIOTKOBBIX U POTOPHBIX Apoousiok? Jlaite
OTIpeieNIeHUE TIOHATUS «UHICKC paboThI».

Kak ompenensiercst mpou3BOIUTENBHOCTH POMBIBOYHBIX aIllapaToB?

Kak onpeznenstorcsi cpeiHie HOPMATUBHBIE 3HAYCHUS TEMIIEpaTyphbl BO3/lyXa B paiiloHe
cTpoutenbeTBa Gpadbpuxu?

Kak moyicunTeiBaeTCs MpUBEICHHBIN 00beM METbHHUIL?

Kak mopcuuThiBaeTcsi MPOU3BOAUTEIBLHOCTh arperara, BKIIOYAIONIEr0 CTEPKHEBYIO U
IAPOBYIO MEJHHUIIBI? B KaKOM COOTHONIEHUH AOJKHBI OBITh OOBEMBI 3TUX MEIBHUIL?
Kak mpoekTHpyroT CKJIabl U MOTPY304YHbIE YCTPOUCTBA AJIsL MPOAYKTOB OOOTaICHHS?
Kak pa3menraercst 000py10BaHUE B 1I€XaX MAarHUTHOTO o0oraieHus?

Kak pasmemaercst 060py1oBaHue B 11eXax CryIlIeHUs, (PIOTaluu U CYIIKU?

Kak pa3zmematorcsi BCnoMorareabHble 3/1aHUS U [IOMEIIEeHNs?

Kak yHUGUIUPYIOTCS OJHOITa)XHBIE 3[aHHS O IIUPUHE MPOJIETOB, MIATY KOJIOHH,
BbICcOTE?

Kak ¢opmupyrorcss reHepaibHble IJIaHbl U MPOSKTHUPYETCS XBOCTOBOE XO3SHCTBO
oboraTuTenbHbBIX (HadpHK?

Kak ¢popmMupyrorcss MHOT03TaxHbIe IPOU3BOICTBEHHBIC 3aHUS?

Kakwne manHbIe IO IPOSKTHPOBAHUIO HHTEPHEPOB BKITIOYAIOTCS B pabovne 4epTexu?
Kakue 3amaum pemraer KOMIUIEKCHOE HCIOJIb30BAHUE MUHEPAIBHOTO ChHIPbsl U B 4eM
CYIIIHOCTh O€30TXO0THOM TEXHOIOTUHU?

Kakue nHxeHepHO-Te0J0rMYecKie U THAPOre0IOTnYeCKHe YCIOBHS BIUSIOT Ha BBIOOD
TJIOMIAIKK U pa3MelieHne GyHIaMeHTOB MO/ TShKeI0e 000pyaoBaHue?

Kakne KOHCTpYKTHBHBIE 3aTPyIHEHHS BBI3bIBAE€T OCYLIECTBICHUE CXEMbI APOOJIECHHUS B
3aMKHYTOM LIMKJIE ITPH OOJIBIION MTPOU3BOIUTENIBHOCTH (paOpuKu?

Kakue meponpusiTust IpoBOAATCS Ha 00OTaTUTENbHBIX (abpuKax MO CHIKEHUIO IIyMa
B pa0OuYrX MOMEHICHUSIX ?

Kakue mepsl HEOOXOIMMO NPUHUMATh MPU CTPOUTENHCTBE 3[aHUN B CEHCMHUYHBIX
paiionax?

Kakue meTonbl MpUMEHSIOTCS JUIsl pacyeTa MPOU3BOAUTENBHOCTH MEIbHHIL PYAHOTO
caMOM3MeIbueHus?

Kakue oOcrosiTenbcTBa, CBSI3aHHbIE C IMPOEKTUPOBAHMEM 3aHUH, CYIIECTBEHHO
OTpakaroTCs Ha MOCIEAYIONINX SKCILTyaTallMOHHBIX pacxoaax?

Kakue ocHOBHBIE IIpaBMIiIa U TPeOOBAHUS JOJKHBI COONIOIATHCS MPH MPOESKTHPOBAHUH
cXeM 00OoTaImeHus U KBapIeBO-KaCCUTEPUTOBBIX PYA?

Kakue ocHOBHBIE TpeOOBaHU clieayeT cOOII0AaTh MpU pasMeleHHH (PIoTaIMOHHBIX
MaIlliH ¥ HaCOCOB B IeXe uroTanuu?

Kakue cBefieHus: 0 pailoHe CTPOUTEILCTBA, FE€OJIOTMYECKOM CTPOCHUN MECTOPOXKICHHS
¥ TOPHOW YaCTH MPOEKTa HY>KHO 3HATH JIJISl IPOSKTUPOBAHUS?

Kakue cxembl ecrecTBeHHOro ocBemeHuss Bam wu3BectHwn? Kak cuemyer
MIPOEKTHPOBATH PACMIOJIOKEHNE OKOHHBIX TPOEMOB?

Kakue ykioHbI %eno00B yCTaHABIMBAIOTCS HAa 000TaTUTENbHBIX (habpukax?

Kaxkue ycrnoBus BIUSIIOT Ha BEIOOD TUIOIIAAKH JUTsI CTPOUTENBCTBA hadpuKu?
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Kakue ycrnoBusi BAMSIOT Ha TMPOU3BOIUTEIBFHOCTh MIEKOBBIX U KOHYCHBIX JIPOOMIIOK?
Kak ompenensercss HpOU3BOAUTENIBHOCT 3THUX JAPOOMJIOK IpPHU MPOEKTHPOBAHUM
¢abpux? KakuM OCHOBHBIM TpEOOBaHMSM JIOJDKHBI YIOBJIETBOPSATH BHIOpAHHBIC
IpoOuIKu?

Kakue ¢axTopsl BIUsIOT Ha BHIOOp MPOM3BOIUTEIHHOCTH OOOTATHUTEIBHBIX (HaOpHK,
PAcCIIONIOKEHHBIX IIPU IIAXTE U PU METAILITYPru4ecKoM 3aBoze?

Kakue (akTopbl y4uTBIBaIOTCS MpPHU HM300paKEHUH «PO3bI BeTpoB»? e HaxomuTCs
Ha0Jr01aTellb, HA KOTOPOI'o 1yIOT BETPhI IPe001aAatoX HapaBiIeHui?

Kakue »skcriyaTalMOHHBIE W PEMOHTHO-MOHTAXKHBIE IOJBEMHOTPAHCIIOPTHbHIE
YCTPOMCTBAa yCTaHABIMBAIOTCS Ha oOoraTutenbHbIX (abpukax? Kak 3aBucuT nx
Ipy30I0IBEMHOCTD OT CIIOCO0a pEMOHTA anmnapaToB?

KakuM OCHOBHBIM YCIIOBUSIM M TPEeOOBaHUSAM JOJKHO YAOBJIETBOPATH pa3MEILEHHE
obopymoBanus B 1iexax ¢padbpuku?

KakuMu ycnoBusiMH ompenensercss ONTHUMaibHas KPYHNHOCTh NMTaHUS IIAPOBBIX
MmenbHUL? Ha3oBUTE OOBIYHYIO KPYMHOCTh IMUTAHUS CTEPHKHEBBIX MEJbHMUII, MEIbHHUIL
CaMOMU3MEJIbYCHHUS.

HazoBure MeTo/1bl onpeienenys Mpou3BOAUTEIBHOCTH IAPOBBIX MenbHUL. Hanumnre
pacueTHble (GOpMyJNIBI I 3TUX METoN0B. Kak omnpenenstoT 4YuClIeHHbIE 3HA4YEHUs
BXOZAIIUX B (hopMyIbl K03(DHUITHEHTOB?

Ha3oBure OCHOBHBIE BUJBI T'PaBUTALMOHHBIX MamMH. CpaBHUTE MPEUMYIIECTBA U
HEJ0CTaTKHU, 00JIaCTH IPUMEHEHHUSI.

Ha3oBure OCHOBHBIE THUIIBI 00€3BOXKMBAIOIIUX LEHTPU(PYT, HX OTHOCHUTEIbHbIE
JIOCTOMHCTBA U HEJ0CTAaTKU; 00JaCTU IPUMEHEHHUS.

Ha3oButre ocHOBHbIE TpeOOBaHUS TMpaBWJ TEXHUKH OE€30MaCHOCTH IO 3alluTe
TPYAALIMXCS OT TOPAKEHHUS TOKOM, OTPABJICHHUS peareHTaMH, JISTOYHbIX 3a00JIeBaHUH.
HazoBure mpeumyniectBa M HEAOCTATKM  BAPHMAHTOB C  CEKIMOHHBIM U
MHOTOCEKIITMOHHBIM pa3MeIlleHueM 00O0pYJOBaHMs B IJIABHOM Ii€Xxe 00OraTUTENIbHOMI
babpuxu.

Hanummure npuMepHbI TUTYIBHBI CHUCOK OOBEKTOB THIMMYHOW (DIOTAMOHHOMN
(babpuku OONBIION TPOU3BOJUTEILHOCTH.

Haueprute 0cHOBHBIE Pa3HOBUIHOCTH OJHO- U IBYXCTaJAMATIBHBIX CXEM U3MEIbUYECHHUS.
Haueptute cxemy NpUEMHOrO YCTpOICTBAa W pa3MeUIeHUs APOOMIIKM KpPYIHOTO
JIpo0JieHus IPU KPYIHOKYCKOBOW pyJie U O0JIbIION MPOU3BOAUTEILHOCTH (HaOpUKU: a)
C IPUEMHON BOPOHKOM M muTateneM; 0) npu padore Ipoduiku moj 3aBajgoM. [louemy
B ATHX YCJIOBUSIX JPOOMIIKM YCTaHABIMBAIOTCS PSIIOM C IPUEMHBIM YCTPOHCTBOM?
HaueptuTte cxemy pacroyio)keHUsl JPOOHIIOK CpPEIHEro M MEJIKOro JIpOoOJIeHUs |
IrPOXOTOB B 3aMKHYTOM ITUKJIE IpoOsieHHs Ha (pabpuke Maiol IPOU3BOAUTEILHOCTH.
To xe, Ha (pabpuke OOJIBIION MPOU3BOJUTEIBHOCTH: a) C COBMEIIEHHBIMHU ONEPALIUSIMU
rPOXOYEHHMsSI B TPETHEH CTaNK MPH JIETKOTPOXOTUMOMN U TPYJHOTPOXOTUMOM py1e; 6) ¢
pa3iebHBIMM  ONEpalisiMU  TPOXOUYEHHs B TpeTbed craguu (rpoxora TOA
JTPOOUITKAMM ).

Haueptute cxemy pacroioskeHust 000pyI0BaHMs B 1I€Xe U3METIbUEHUS: a) OJTHOPSAHOE
pa3MelieHne MeJIbHUIL; 0) IBYXPSIIHOE pa3MellleHne MEJIbHHUIL; B) 3aMbIKaHHE MEJbHUI]
C TUAPOLUKIOHAMH.

HauepTtute cxemy pacnojioskeHusi 00OpyIOBaHHS 11€Xa W3MENIbYCHHS MPH yCTaHOBKE
MEJBHUI] PyJHOTO CAMOM3MEIbUEHUS.

Ornpenennure TEPMUH «IUIOTHOCTB 3aCTPOUKI».

[lepeuncnure rinaBHBIE YCIIOBHUS, NMPEABABIAEMbIE K IUIOIAAKE JUIsl CKIaJAWPOBAHUS
MOKPBIX XBOCTOB.

[Tepeuncnure Mepbl GOpPHOBI C BPEIHBIM BIMSHUEM Kjacca KPUTHUECKOW KPYMHOCTH
IPU PYZAHOM CaMOU3MENIbUEHUH U MOTYCAMOU3MENIbYEHNH.
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[lepeunciure HOPMBI U TpeOOBAaHUS, KOTOPbIE JOJKHBI COOJIIONATHCS —TPH
MIPOCKTUPOBAHUHU 00OTaTUTEILHBIX (habpuK.

[lepeunicinure OCHOBHBIE CHOCOOBI CKJIQJAMPOBAHUS CYXHX XBOCTOB OOOTaTHUTEIHHBIX
¢abpux. KakoBpl 0O0mMe NpPUHIMIBI BbHIOOpPa M TEXHOJOTMYECKOTO pacyera
000raTUTENBHOTO 000PYAOBAHUS?

[lepeuncnure OCHOBHBIE TpPeOOBAaHUS K TI€HEPATbHOMY IIJIaHy OOOraTUTENbHOM
babdpuxu.

[Tepeuncnuth ycinoBus, OT KOTOPBIX 3aBUCUT BBIOOP MPOU3BOJUTEIBHOCTH (HaOPUKH.
[Tpu Kakux ycmoBHAX MeNbHHUIA OyaeT 3pPeKTUBHO paboTaTh B OTKPHITOM ITHKIIE?
[TpyHIMOBI KOMIIOHOBKM OOOpYJOBaHUS Ha YrieoOOraTuTeNnbHbIX (abpukax c
OTCaI0YHBIMU MAIIMHAMH U CYCTICH3HOHHBIMH aIllapaTaMH.

VKkakure, Ha Kakue IpyMNIbl MOJIPA3AEISIOTCd UCXOJHBIE MOKa3aTeNu Ijs pacyera
IIJIAMOBOM CXEMBbI?

Yem ompenensercss 1LenecooOpa3HOCTh MCIOJIB30BaHMS TOTOBBIX J€Taled H
NPUMEHEHHE METANTHIECKUX KOHCTPYKIMNA B OTAAJICHHBIX pailoHax?

Yo Takoe TeXHOJOTUYECKUHN periaaMeHT?



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHASA ITPOT'PAMMA
21.05.04 T'opHoe xes10
cnenuaau3amus Ne6 «OodoramieHne moje3HbIX HCKOMaeMbIX»
(xon, HampaBJIeHUE, TPOQIIIB)

TEXHOJIOT'HYECKAS KAPTA
udp mucrummmas! o PYIL | b1.5.36.6
Hucnunnuna | IIpoexTHpOBaHNe 000raTHTENbHBIX (pabpuK
Kypc | 5 | ceMecTp | 9, A
Kadenpa TOPHOrO J1eJia, HAYK 0 3emJjie U MPHPOI000YyCTPOiicTBa

@®.1.0. npenoiaBaTens, 3BaHNe, JOHKHOCTD | CxopoxonoB B.®., 1-p Texn.HayK, mpodeccop
D61 TPYI0eMKOCThucser | 180/5 | Kon-Bo cemectpoB | 2 | ®opma koutponst | Dxzamen 9/9
HK06HL/TCK. ceM. IlO/lo Il—IP/CM06LlI./TeK. ceMm. |20/6 |-HE06LH./TSK. ceMm. | -/- | CPC 00IIL./TEK. ceM. I 137/20

KOMHeTeHIII/II/I oﬁyqammerocsl, (bole/IpyeMble B pe3yJbTaTe OCBOCHUA TUCHUIIJIHHBI?
- TOTOBHOCTh OCYILECTBJIATh TEXHHUECKOE PYKOBOJACTBO TOPHBIMH U B3PBIBHBIMU pabOTaMU MpPU 3KCIUTyaTallMOHHOM

pa3Beke, NOOBIYE TBEPIBIX IIOJE3HBIX HCKOMAEMBIX, CTPOHTEIBCTBE U HKCIUTyaTallUM IOJ3EMHBIX OOBEKTOB,
HETIOCPEICTBEHHO YIPABIIATH IPOLECCaMH Ha MPONU3BOICTBEHHBIX 00BEKTaX, B TOM YHCIIE B YCIOBHUSX YPE3BBIYAHHBIX
curyanuii (ITK-4);

- TOTOBHOCTH JEMOHCTPHPOBATh HABBIKM Pa3pabOTKH IIIIAHOB MEPOIPUSATHH 10 CHIDKCHUIO TEXHOTCHHOM HArpy3Kd
MPOM3BOJICTBA Ha OKPY’KAIOIIYIO CPEAy MPH IKCIUTYaTallIOHHON pa3BelKe, 100bIUe U MepepaboTKe TBEPABIX MOJIE3HBIX
HCKOIaeMBbIX, a TAKKe P CTPOUTEIBCTBE M IKCIUTyaTallil NoA3eMHBIX 00bekToB (I1K-5);

- TOTOBHOCTb K pa3pabOTKe INPOEKTHBIX HWHHOBALMOHHBIX pEIICHWH I10 OSKCIUTyaTallMOHHOHW pa3Belke, ao0bIve,
nepepaboTKe TBEP/IbIX MOJE3HBIX HCKOMAEMbIX, CTPOUTEIBCTBY U AKCILTYaTalliK Mo3eMHbIX 00bekToB (ITK-19);

- CIIOCOOHOCTh aHAJIM3UPOBATH TOPHO-T€OJOTHYECKYI0 MH(OPMAIMIO O CBOMCTBaX M XapaKTEPHCTUKAX MUHEPAIBHOTO
cbIpbst U BMetnaronux nopox (IICK-6.1)

- CIOCOOHOCTh pa3pabaThIBaTh M PEATU30BBIBATH MPOEKTHI IPOM3BOJACTBA IPH MepepadoTKe MHHEPAIBHOTO U
TEXHOTE€HHOTO CBIPbS Ha OCHOBE COBPEMEHHOW METOOJIOTMH NPOCKTUPOBAHHS, PACCUUTHIBATH MPOU3BOIAUTEIBHOCTh U
OIIpe/IeIIsITh TTapaMeTphbl 000pYAOBaHMS 00OTaTHTENBHBIX (abprK, GopMUpOBaTH reHepaIBHBIA IIAH ¥ KOMIOHOBOYHBIE
petietus oborarurenbhbix padpuk (IICK-6.4);

- CIIOCOOHOCTH aHAJM3UPOBATh U ONTHMHU3UPOBATH CTPYKTYPY, B3AaUMOCBSI3H, (DYHKIMOHAIBHOE HAa3HAYEHHE KOMILJIEKCOB
10 /100bI4e, epepadoTKe W 0OOTAIIEHHIO TTOJIE3HBIX HCKOMAEMBIX U COOTBETCTBYIOIIMX MPOU3BOICTBEHHBIX 0OBEKTOB MPH
CTPOMTEJILCTBE U PEKOHCTPYKIIUH C YUE€TOM TPeOOBaHM MPOMBIIIIEHHOHN U dKosorndeckoit 6ezonacHoctu ([ICK-6.6).

Kon ¢popmupyemoii Conep:xkanue KonauuectBo MaxkcumanabHoe Cpox
KOMIIETeHIINH 3aJaHus MEepPONpPHUSATHIA KOJIMYeCTBO 0AJIJ10B | NMPeIoCcTaBIEHUs

Beoownwtii ook

He npenycMotpen | | |

Ocnoenoil 010K

[1K-4, I1K-5, ITK-19 TICK-6.1,

[1CK-6.4, TICK-6.6 [IpesenTarus 1 7 B Teuenue ceccun

[1K-4, I1K-5, ITK-19 TICK-6.1,

TICK-6.4, TICK-6.6 Pewenue 3anay 3 18 B teuenue ceccuun

[IK-4, TIK-5, [IK-19 TICK-6.1, ['pymmoBas

T1ICK-6.4, TICK-6.6 TUCKYCCHS 2 4 Bo Bpewmst 3ansiTHit

[1K-4, T1K-5, I1K-19 TICK-6.1,

[1CK-6.4, TICK-6.6 Y cTHblit onpoc 3 9 Bo BpeMs 3aHATHII

[K-4, T1K-5, [TK-19 T1ICK-6.1, [KonTponbHas 3a 1Be HeJeIH 10

I1CK-6.4, TICK-6.6 pabora . 22 Hayalia CecCUuH
Bcero: 60
TIK-4, TIK-5, ITK-19 TICK-6.1, Sx3amen 1 Bompoc - 20 Mo pacrmcanmio
TICK-6.4, TICK-6.6 2 Bompoc - 20
Bcero: 40
Hroro: 100

Jononnumensuulit 610k

I1K-4, TIK-5, TIK-19 TICK-6.1, |HO,ZIFOTOBKa OTIOPHOTO KOHCIIEKTA | 5 |Ho COIJIACOBAHMIO C




TICK-6.4, TICK-6.6 | NpenoaBaTesieM

Bcero 6a/1510B 110 10NMOJIHUTEJILHOMY 0J10KY 5

IlIxana oreHMBas B paMKax OaLTbHO-peHTHHTOBOU cucTeMbl MAIY: «2» - 60 0amuioB U MeHee,
«3» - 61-80 OamnoB, «4» - 81-90 Gamios, «5» - 91-100 6anoB.

TEXHOJIOI'MYECKASA KAPTA

Iudp aucuummnst o PYIT | B1.B6.36.6

Hucnunnuna | IIpoexTHpOBaHNE 000raTHTEIbHBIX (hadpuK

Kypc |5 |cemectp [9,A

Kadenpa | TOPHOTO0 J1eJ1a, HAYK 0 3eMJie H MPHPOA000yCTPOiicTBa

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTb | CkopoxonoB B.®., 1-p Texn.Hayk, npodeccop
D6 TPYA0EMKOCTbye3er | 180/5 | Kom-o cemectpoB | 2 | ®opma kontponst | 3auer 4/4
HK061u./TeK. ceMm. |10/' II_IP/CMOGIJ.L/TeK. ceM. |20/l4 |-HB06Lu./TeK. ceM. | -/- | CPC o0uL./TeK. ceM. | 137/117

Komnerenuun odyuyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOEHUs TUCUMILINHBI:
- TOTOBHOCTb OCYHICCTBJIATH TCXHUYCCKOC PYKOBOACTBO T'OPHBIMU W B3PbIBHBIMU pa60TaMI/I npu 3KCHJ'IyaTaI_[I/IOHHOI>‘I

pa3Benke, HOObIYE TBEPABIX IOJNE3HBIX HCKONAEMBIX, CTPOUTEILCTBE W OIKCIUTyaTallMd IOJ3EMHBIX OOBEKTOB,
HETOCPEACTBEHHO YIPABJIATh MPOLIECCAMU Ha NMPOU3BOICTBEHHBIX 00BEKTaX, B TOM YHCJIE B YCIOBHUAX YPE3BBIUAMHBIX
curyanuii (ITK-4);

- TOTOBHOCTh JIEMOHCTPHPOBATh HABBIKM Pa3padOTKU IIAHOB MEPONPHUATHN IO CHIDKEHUIO TEXHOT'€HHOW HarpysKH
MPOU3BOJICTBA HA OKPYKAIOIIYIO CPEAY MPH SKCILTYyaTAlMOHHOM pa3BeKe, JoObIue U MepepaboTKe TBEPABIX IOJIE3HBIX
HCKOIaeMBbIX, a TAKKe P CTPOUTEIBCTBE M SKCIUTyaTallil NoA3eMHBIX 00bekToB (I1K-5);

- TOTOBHOCTh K pPa3pabOTKE IPOCKTHBIX WHHOBAIMOHHBIX PEMICHWH II0 3KCIUTyaTalMOHHOHN pa3Benke, IoObue,
nepepaboTKe TBEPIBIX ITOJIE3HBIX HCKOMAEMbIX, CTPOUTEIBCTBY U AKCILTyaTallu1 Moa3eMHbIX 00bexToB (I1K-19);

- CIIOCOOHOCTh aHAJIM3UPOBATH TOPHO-TEOJOTHYECKYI0 MH(OPMAIMIO O CBOMCTBAX M XapaKTEPHCTUKAX MUHEPAIHHOTO
coipbst ¥ BMernarommx nopoa (IICK-6.1)

- CIIOCOOHOCTH pa3padaThiBaTh M PEANTU30BBIBATH IPOEKTHI IPOW3BOJACTBA MpH NepepaboTKe MHUHEPAIbHOTO |
TEXHOTE€HHOTO CBIPbS Ha OCHOBE COBPEMEHHOW METOOJIOTMH NPOCKTUPOBAHHS, PACCUUTHIBATH MPOU3BOIAUTEIBHOCTh U
OIIpeNeNIsITh apaMeTpbl 000pYAOBaHUsI 00OraTUTENbHBIX (adpuK, GopMUpOBaTh reHepaIbHbIN IUIAH ¥ KOMIOHOBOYHBIE
petenust oboratutenbHbIx hadbpuk (IICK-6.4);

- CIIOCOOHOCTH aHAIM3UPOBATh U ONTHMHU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H, (DYHKIHMOHAIBHOE Ha3HAYeHHUE KOMILJIEKCOB
10 /100bI4e, epepadoTKe W 0OOTAIIEHHIO TTOJIE3HBIX HCKOIIAEMBIX U COOTBETCTBYIOIIMX MPON3BOACTBEHHBIX 00BEKTOB MPH
CTPOMTEJILCTBE U PEKOHCTPYKIIUK C YUE€TOM TPeOOBaHU MPOMBIIIIEHHOHN U dKosorndeckoit 6e3onacHoctu (IICK-6.6).

Koa ¢opmupyemoii Copepxanue KoummuectBo MaxkcumaJjibHoe Cpok
KOMIIeTeHIINH 3a1aHus MeponpusITHii KOJIM4Y€eCTBO 0AJVIOB | Mpe1oCTABICHUS

Beoownwtii o0k

He npexycmorpen | | | |

Ocnoenoii 010K

[1K-4, TIK-5, T1K-19
I1CK-6.1, [Ipe3eHTarus 1 7 B teuenne ceccun
I1CK-6.4, [ICK-6.6

IIK-4, TIK-5, TIK-19
IICK-6.1, Perienne 3amay 2 12 B Teuenwne ceccun
TICK-6.4, IICK-6.6

TIK-4, TIK-5, T1K-19
TICK-6.1,
TICK-6.4, TICK-6.6

['pynnosas

2 4 Bo Bpems 3ansaTHit
THCKyCCHsT

I1K-4, I1K-5, TTK-19
I1CK-6.1, Y cTHBII onpoc 5 15 Bo Bpewms 3ansTHI
I1CK-6.4, [ICK-6.6

I1K-4, I1K-5, I1K-19

IICK-6.1, KoHTpoubHas 1 22 3a 1Be HeAeau 10
IICK-6.4, IICK-6.6 pabota Hayajia CeCCUU
Bcero: 60
I1K-4, I1IK-5, TIK-19 | so 0
TICK-6.1, 3auer 5 Bgnggz =20 ITo pacnucanuto

TICK-6.4, [ICK-6.6




Bcero: 40
Hroro: 100
Kypcoeoii npoexm
HK-41"IIEII<<-% ]l-_IK-19 IosicHuTebHAS 3aMUCKa 50 3a JBe HEICITH 10
[ICK-6.4, [ICK-6.6 I'padpuaeckas 4acTb 50 cecenn
Jononnumensnutit 610K
[TK-4, TIK-5, TIK-19
TICK-6.1, [loaroToBKa OTIOPHOTO KOHCIIEKTA 5 I1o cormacoBsanuro ¢
I1CK-6.4, TICK-6.6 npernojaBaTenaeM
Bcero 6a/u10B 110 TOMOJIHATEIHLHOMY OJIOKY 5

[kana oneHnBaHus B paMKax OamibHO-peHTHHTOBOM cructeMbl MAI'Y: «2» - 60 6annoB u MeHee,
«3» - 61-80 6amnos, «4» - 81-90 6amnoB, «5» - 91-100 6ammos.
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