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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. | MucturmuHa (MOJTyJIb) [TpoekTupoBaHue o00oraTUTEIBLHBIX (habprk

5. | ®opma 0O6yueHus 3a04Has

6. | ['ox Habopa 2018

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 JI€MOHCTPHUPOBATh HAaBBIKM pa3paOOTKH IUIAHOB MEPOIPHITHN TIO CHIDKECHHIO
TEXHOTEHHON Harpy3KH MPOU3BOJICTBA HA OKPYKAIOIIYIO CPey MPH IKCIUTYaTallMOHHOW pa3BeIKe,
no0bYe W TepepaboTKe TBEPABIX IOJE3HBIX HCKOMAEMBIX, a TAaKKe NIpPU CTPOUTEIHCTBE H
9KCIUTyaTaIiu moa3eMubix 00bextoB (ITK-5);

- TOTOBHOCTh K pa3pabOTKe TNPOEKTHHIX HHHOBAIIMOHHBIX PEIICHHHA MO SKCIUTyaTallMOHHOM
pasBejike, 100bI4e, mepepaboTKe TBEPABIX MOJE3HBIX HCKONAeMbIX, CTPOUTENBCTBY U SKCILTyaTalluu
noa3eMubIX 00bekToB (ITK-19);

- CIIOCOOHOCTh aHATM3HPOBATh FOPHO-TEOJIOTHUECKYI0 HH(OPMALIMIO O CBOMCTBAX M XapaKTEPUCTUKAX
MHHEPAILHOTO ChIpbs 1 BMemiaroux rmopos (IICK-6.1)

- CIIOCOOHOCTHh pa3pabaTeiBaTh W PEATU30BBIBATH IPOEKTH IPOM3BOJICTBA TpH TepepaboTke
MHHEPAIBHOTO M TEXHOTEHHOTO CHIPhS Ha OCHOBE COBPEMEHHOW METOJNIOJIOTHUH IPOSKTUPOBAHUS,
paccuMTHIBaTh TPOU3BOMUTEIBHOCTh W ONPENCISATh HapaMeTpbl 00OPYIOBAHUS 0OOTAaTUTEIHHBIX
¢babpuk, GopMUpOBaTh T€HEPAIBHBIN TUIAH U KOMIIOHOBOYHBIC PEIIEHUS 000TaTUTENhHBIX (adpuK
(IICK-6.4);

- CIIOCOOHOCTh AHAJIM3UPOBATH U ONTHUMHU3UPOBATH CTPYKTYPY, B3aUMOCBS3H, (YHKIMOHAIBHOE
Ha3Ha4YeHHE KOMILJIEKCOB M0 JI00bIYe, NepepaboTKe M OOOTaIleHHIO TOJIE3HBIX HCKOMAEeMbIX U
COOTBETCTBYIOIINX MPOU3BOICTBEHHBIX OOBEKTOB MPU CTPOUTENIHCTBE M PEKOHCTPYKLHUHU C yIETOM
TpeOOBaHU MPOMBIIIICHHOH U 3KojorHueckoi 6e3omacuoctu (IICK-6.6).




1. K

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

Kpurepun u nokaszareju olleHUBAHUS KOMIIETEHIH DopMbI
Jdran (popMUpPOBaAHUSA
®opmupyemas KOHTPOJIA
KOMIIeTeHI[UM (Pa3/iesbl, TeMbI 3HaTh: YmMmern: Baapgers:
KOMIIEeTeHIIUS copmMHupOBaHHOC
JUCHHUIIJINHBbI) .
TH KOMIICTCHIIUHU
TIK-4, TIK-5, OCHOBHBIE 33J]a4M 110 Pa3BUTHIO IIpe3enTanus
IK-19 000raTUTENEHOM MPOMBIIIJICHHOCTH Ha
Onmmkaiiee BpeMs;
1. Beere. 00BEM U COZIEPIKAaHUE HEOOXOTUMBIX
JUTSL IPOCKTHUPOBAHUS
HCCIIEIOBATEIbCKIX paboT 1o
000raIeHuIo;
TpeOOBaHNUS K KaUeCTBY KOHIIEHTPATOB
[IK-4, TIK-5, pazzenuTenbHble IPU3HAKU ONPENEINATh TEOPETUYECKUMH U VYeTHbIl onpoc
[K-19, MHUHEPAJIOB, UCTIOJIb3YEMBbIE TIPH ONTUMAITEHBIN BapHaHT MPaKTUICCKUMHU
I[CK-6.1, oboraiieHnw; CXEMBI PYAOIOATOTOBKU C | HaBBIKAMH I10
I1CK-6.4, IIPOLIECCHI, OCHOBAHHBIC HA IIPU3HAKAX | TOYKHU 3PCHMUS TEXHOJIOTUU
IICK-6.4 pasneneHus; KaIuTaIOBIIOKCHU; oboraileHus ChIpbs;
TOYHOCTH Pa3zCiCHHUS MPOIECCaMU OmpeNeniTh HaBBIKAMU
2. BpIOOp NPUHIMITHAIGHOW CXEMBI oOorareHus MUHHMAJIbHOE MPAaKTUIECKOTO
o0oraIeHus COJIEpKaHUE TIOJIE3HOTO HCIIOJIb30BaHUS
KOMIIOHCHTA B HCXOJHOM | HEOOXOIUMBIX
CBIPBE B 3aBHCUMOCTH OT HOPMATHBHBIX
MpeJeTbHO JOMYCTHMOM JIOKYMEHTOB ISt
ce0ecTOMMOCTH TOTOBO BEIOOpa 1 00OCHOBAHUS
TIPOAYKITUH TEXHOJIOTHYECKUX CXEM
oOoraieHns
TIK-19, OCHOBHBI€ YCJIOBUE, BIMSIOIINE HA ONPEIEIATh KaJeHAapHbIN VYerHbli onpoc
I[CK-6.1, BEIOOp IPOM3BOAUTELHOCTH (GaOpHKM; | W MAITUHHBIA HOHIT
IICK-6.4, CpPOKH aMOPTH3aLUY; BpEMEHUY;
3. OnpeneneHne MPOU3BOIUTEIBHOCTH I1CK-6.4 3aracsl OJIE3HOT0 HCKOIIAeMOT0; OTIPEeNIeNATh CyTOYHYIO H
(haOpUKH 1 OTAETHHBIX €€ IEX0B MOTPEOHOCTH B KOHIIGHTPATax 4acOBYIO
MIPOU3BOIUTEIHHOCTH
(abpuKH 1 OTAETHHBIX €€
LIEXOB
IK-19, (hu3nvecKkre CBONCTBA CHIPHS,; BEIOMpATh HaBBIKAMU Pemenue 3amau
TICK-6.1, CII0COOBI JOOBIYM; MPUHLMITHAIBHYIO CXEMY MIPaKTUYECKOT 0
4. Be16op u pacueT cxeM ApOoOIIeHUs I[ICK-6.4, OCHOBHBIC BAPHAHTHI CXEM JIPOOJICHHS; | PYJOIMOArOTOBKH Ha HCTIOJIb30BaHUS
I[ICK-6.4 TUTIOBEIC XapaKTEPUCTHKH IPOJTYKTOB OCHOBE 3HaHUI 0 HEOOXOTUMBIX

,Z[pO6J'IGHI/IH HICKOBBIX U KOHYCHBIX

(U3NYECKUX CBOMCTBAX

HOPMATHUBHBIX




ZIPOOMITOK;

YCIIOBHS MPUMEHEHHS OIIepaLHit
IPEeIBAPUTEIEHOTO U IOBEPOYHOTO
I'POXOYCHHUS;

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

Py B criocoO0B
OOBIYH;

BBIOMPATh UCXOIS U3
YCIIOBUSI IPUMEHECHNUS
onepauui
NpeABapPUTEIBHOTO U
MOBEPOYHOTO
I'POXOYCHHS;
paccuuTHIBaTh
KOJIMYECTBEHHYIO CXEMY
IpoOIeHus

JOKYMEHTOB JJIS
BbIOOpa 1 00OCHOBAHUS
TEXHOJIOTUYECKUX CXEM

IK-19, orepanyu KIaccu(prKanul B cXemMax BBIBECTH (OPMYITY JUTA HaBBIKAMH YcrHbli onpoc,
I1CK-6.1, M3METbUYCHNS; pactdera THIIOBBIX MPaKTHIECKOTO perenue 3anad,
I1CK-6.4, Ha3Ha4YeHHE Ollepalnii KIaCCU(PHUKAIMK | OXHOCTAIUAIBHBIX CXEM HCTIONIb30BaHUS I'pynmoBast auckyccust
I1CK-6.4 W YCIIOBHSI UX IPIMEHEHUS; N3MENbUCHUS HEOOXOANMBIX

OCHOBHBIC CXEMBbI H3MEIBYCHUS U paccunTHIBATH HOPMAaTHBHBIX

5. BI6op 1 pacdeT cxeM H3MeNbueHHUSI. YCIIOBUA UX IPUMEHEHHS; KOJINYECTBECHHYIO CXEMY JIOKYMEHTOB IS
Han0oJiee YacTo BCTPEUAIONIyIOCs B H3MENbYCHUS BBIOOpa 1 000CHOBaHMUS
MpPaKTHKE U3MEIbYCHUS TEXHOJIOTHYECKUX CXEM
Pa3HOBUIHOCTb CTaUI U3METbUCHHUS;
KiIaccu(UKAIHIO CXeM U3MEIIbUYCHUS,
UX JOCTOMHCTBA M HEAOCTATKU

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

XapaKTEePUCTUKU BKPAIJICHHOCTH BKPAIUIEHHOCTH TOJIE3HBIX | 00OTaIIeHust ChIpbs
TIOJIE3HBIX MHHEPAJIOB, MHHEPAJIOB MHUHEPAJIOB U (IT0TaIMOHHBIM
IICTOM MOPOJBI; CIOCOOHOCTH UX K METOJIOM;
COJIEPKAHUS TI0JIE3HBIX KOMIIOHEHTOB B | OIIJIAMOBAHHIO; HaBBIKAMHU

6. Boibop 1 pacuer cxem dioTam pyAe, KOHIULWH, IPEIbBISIEMbIE K CTPOUTDH CXEMBI B MIPAKTUYECKOTO
KOHLIEHTpaTaM, U (QJIOTUPYEMOCTH OTJENBHBIX CTAUAX U HCTIONB30BaHUS
MOJIE3HBIX MUHEPAJIOB IUKITax (uorarum; HEOOXOIUMBIX

oTIpeneNnaTh He0OX0JUMOoe | HOPMATHUBHBIX

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

JIOKYMEHTOB JIJIst
BEIOOpa 1 00OCHOBAHUS
TEXHOJIOTHYECKUX CXEM
oOoramieHus




I1K-19,

TEXHOJIOTHYCCKNUEC CXCMBbI I

Y4IUTBIBaTh KOHAWIINHU Ha

TECOPETUYCCKUMHU U

Kontponsuas padora

I[ICK-6.1, TJIaBHEHITNX BUAOB IPOMBIIIICHHOTO KOHIICHTPATHI TIPH BEIOOPE | MPAaKTHIECKUMHU
TICK-6.4, CBIPBS CXEMBI; HaBBIKAMH TI0
[1CK-6.4 CBOWCTBA CEHIPBS; CTPOHTH TEXHOJIOTHH
o01ue TpeOoBaHusl, KOTOPBIE JOJDKHBI | MPUHIMITNAIBHBIC CXEMBI | O0OTaILEHHUS CHIPbSI;
7. BhiGop 1 pacuer cxem oGoraieHus co0JII0IaThCs TIPH l'Ip.OpaGOTKe ero teM | oOoramieHus; HaBBIKAMH
IPABUTALVIONHBIMH, MATHHTHBIMH 11 WY UHBIM CIIOCOO0M; - PacCUnTHIBATH CXEMBI NPaKTHYECKOTO
KOMOHHHPOBAHHHIMH METOTaMH KOHJMLIMK Ha KOHLICHTPATHI; oOorareHus UCTIOJIb30BaHMS
HEOOXO0ANMBIX
HOPMaTHBHBIX
JIOKyMEHTOB ISt
BEIOOpa 1 00OCHOBAHUS
TEXHOJIOTHYECKHX CXEM
oOoraieHns
IK-19, CHMBOJIBI M CHICTEMY 0003HAUYEHHH I | MCIOJIB30BATH OTEPALIUH HaBBIKAMH YcrHbli onpoc,
I1CK-6.1, MOKa3aTesel, XapakTepU3yIOIIHX 00€3BOXHUBAHUS TIPU MPaKTHIECKOTO perenue 3amad,
I1CK-6.4, LUIAMOBYIO CXEMY; IIPOEKTUPOBAHUU HCIOJIb30BaHUS I'pynnosas nguckyccus
TICK-6.4 KOJIMYECTBEHHBIE (MAaTEMaTUYECKHUE) IIIJTAMOBOM CXEMBbI; HEOOXOAUMBIX
8.  IlpoekrtupoBanue W  pacuer 3aBUCHMOCTH MEXIY ITHUMH paccunTHIBATh IUIAMOBBIE | HOPMAaTHUBHBIX
IIJIAMOBOM CXEMBI MOKa3aTessIMu; CXEMBI C TIOJIHBIM JIOKYMEHTOB IS
HCXOJIHBIE TIOKA3aTeNn I pacueTa B0J1I0000POTOM BBIOOpA 1 000CHOBaHMUS
IJJAMOBO# CXEMBI, UX MOJpa3ieJICHUE cxeM oboramieHus
Ha TPYIIIIbI;
METO]1 ¥ HOPSAJOK pacyeTa CXeMBl
IK-19, YCIIOBUSI, BIUSIONINE Ha BBIOOD THIIA BBIOMpATh TUI U METOIUKOH Pemenne 3anay,
I1CK-6.1, anmapara; MPOU3BOIUTH oTpezieTIeHust OCHOBHBIX | I'pymmoBast nuckyccus
I1CK-6.4, NIepeMEeHHbIE ITapaMeTphl, BIHUAIOIINE TEXHOJIOTHYECKUH pacyeT | KOHCTPYKTHBHBIX U
I1CK-6.4 Ha MPOM3BOIUTEIBHOCTh JAHHOTO TUMA | 000pyZOBaHMUS IS PEKHMHBIX TTAPAMETPOB
anmapara; JpoOJIeHHs], TPOXOYEHHs, | MaIluH UX
3aBUCHMOCTb ITPOU3BOIUTEIBHOCTH M3MeIbUeHHUS, MOKPOH MPOM3BOJIUTENBHOCTH U
paccMaTpUBaeMoOro anmnapara oT Kiaccudukanmy, 3¢ HEKTHBHOCTH B
9. OOmume npuHOMOBI  BBIOOpA CBOMCTB CBHIPBS, pexXUMa paboTHI IPaBUTALUOHHBIX, TOPHO-000TaTUTEIHHOM
TEXHOJIOTHYECKOTO pacueta anmnapara u TpeOoBaHui, (bIIOTAlIMOHHBIX U MPOU3BOJICTBE;
000raTUTENILHOrO 000PYA0BaHUS MPEIBSBISIEMBIX K IPOJIyKTaM MarHMTHBIX TIPOIECCOB, METOJIUKOHN OLIEHKU
00paboTkuy; Jutst 00€3BOKHBAHUS, TEXHHUYECKOTO

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

IIbUICYIaBIIMBAHUS,
MPUTOTOBJICHUS U T10/1a41
peareHros;

COCTaBIIATh CXEMY
o1poOOBaHMsI U KOHTOPJIS
JUTS IOTY9IEHUS

COCTOSHHA MAlllMH U UX
HaJICKHOCTH B IIpOILIECCe
IKCIUTyaTaluu




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

I1K-19, YCIIOBUSI, BIUSIOIIUE Ha BEIOOD BBIOMPATH IUIOIIA/KY Ul | HaBBIKAMHU VYcTHslIil onpoc,
I1CK-6.1, IUTOINAAKY JUI CTPOUTENILCTBA cTpouTenbeTBa (abpuKy; | MPaKTHYECKOTO
IICK-6.4, (habpukwy; CTPOUTH OCHOBHBIE CXEMBI | HCIOJIb30BaHUS
TICK-6.4 OCHOBHbBIEC BapHaHThl KOMIIOHOBOYHBIX | pa3MeEIIEHUs LEXO0B, C HEOOXOAUMBIX
. CXE€M U YCIIOBHS, BIMAIOIINE HA BEIOOP | yKa3aHHWEM BO3MOKHOM HOPMAaTHBHBIX
10. I'enepanbHBI TUTaH .
N BapuaHTa KOMIIOHOBKH; OJIOKMPOBKY 3JaHUI 1 JIOKyMEHTOB ISt
oboraTuTenbHOM (hadpUKu
OCHOBHBIC TPEOOBAaHUS K 30HHUPOBaHUS 00BEKTOB BBIOOPa 1 0OOCHOBAaHUS
TeHEPAITbHOMY TIaHYy — PACCTOSHUS TUTOIIATIKY ISt
MEXKAY 3aHMSMH, TT0IbE3 b, CTPOUTENHCTBA
GJIOKHPOBKA KOPITYyCOB, 37IaHU, habdpuku
00BEKTOB MO IUIOLIAIKE
IK-19, npaBUJia pa3MeIleHNs: 000pyJOBaHHs B | HAYEPTUTh CXEMY HaBBIKAMU VYerHbll onpoc,
ICK-6.1, nexax (hadpukwu; pa3MeleHus MPUEMHOTO MPAKTUYECKOTO
IICK-6.4, KOHCTPYKTUBHOE pa3MelleHHe yCTpOMCTBa U HCII0JIb30BaHUS
I1CK-6.4 MIPUEMHBIX YCTPOHCTB 000TaTUTEIHHON | KOMIOHOBKY HEOOXOTUMBIX
(haOpuKy B 3aBUCUMOCTH OT €€ 000pyOBaHUS 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 t
. KOMITOHOBOYHBIE CXEMBI LIEXOB HAYePTHTh CXEMY 000pyIOBaHUS B IIEXaxX
nexax o0oraTuTeNbHOU (hadpuKu .
CPEIHETO ¥ MEJIKOTO APOOICHNUS pa3MereHus oboraTuTensHON
000pyIOBaHUs HA (babpuxu
rpaBUTAIIMOHHBIX
¢babpuxax;
HA4YepTUTh CXEMY
pa3MereHus
000pyIOBaHUS IEXaxX
00€3BOXKHMBAHMS M CYIIKH
IK-19, JIOITYCTHMblE KOHIIEHTPALUH SAOBUTHIX | TPH HPOEKTUPOBAHUN HaBBIKAMH YcrHblit onpoc,
I1CK-6.1, ra3oB, TOKCUYHOH U HETOKCUUHOU oborarurenbHON (adpHKKU | MPAKTHYECKOTO [Ipesenranus
12. Texnuka  Oe30macHOCTH H
I1CK-6.4, IIBLIY; PYKOBOJCTBOBATbCS HCIOJIb30BaHUA
CaHUTApHS Ha 000TaTUTENEHBIX
(babpuKax I1CK-6.4 IIpaBUJIa XPaHEHUS U IPUMEHECHUS 3HaHusMH o TTK HEOOXOANMBIX
P peareHTos; 3arpsi3HSIONIMX BEIIECTB; | HOPMATHBHBIX

MCPOIPUATHSA 110 CHUIKCHUIO ITyMa Ha

IMpaBuJjiaMy XpaHCHUA U

JAOKYMCHTOB ITPpU




pabounx MecTax; MPUMEHEHHNS PEareHTOB; MPOEKTUPOBAHUA
OCHOBHBIC IIPaBUJIa TPOTUBOINIOKAPHOH | MEPONPUATHIMH IO 000TraTUTENBHBIX
Oe3omacHOCTH CHIDKEHHIO IITyMa Ha (habdpux
pabounx MecTax;
OCHOBHBIMH NIPaBUJIaMU
MPOTUBOMOXKaPHOU
Oe3omnacHoCcTH
I1K-19, KJIMMaTH4eCKUE yCIOBHS U co0OuoiaTh TpeOoBaHUS HaBBIKAMU VYcTHslIil onpoc,
TICK-6.1, CEHCMUYHOCTB; MaKCHUMaJIbHOM NPAKTAYECKOTO
I1CK-6.4, MaTepuabl 1 KOHCTPYKIUH IS YHHU(HUKAIUU OCHOBHBIX UCTIOJIb30BaHMS
I1CK-6.4 CTPOUTENBCTRA,; CTPOUTENBHBIX HEOOXOAUMBIX
13. OCHOBHI CTPOHTEBHOTO JieTa pasmep HpOJ‘{CTOB; IapaMeTpOB 3IaHHH; HOPMAaTHBHBIX
I1ar KOJIOHH; CTPEMHUTHCS K JIOKyMEHTOB IIpH
BBICOTA TAXKEH MHUHUMAaJIBHOMY YHCITY MIPOEKTUPOBAHUN
THUIIOPa3MEPOB OCHOBHBIX | 00OTaTUTEIBHBIX
AIIEMEHTOB 3/IaHUI 1O (babdpux
(dabpuke B 11eIOM
[TK-4, TIK-5, BCE BBILLIECHU3JI0KEHHOE BCE BBILLIEHU3JI0KEHHOE HaBbIKAMU BCETO KontponbHas paborta
14. TIpoexTupoBaHue 0OOraTUTEIHHOMN IK-19, BBIIIIEU3JI0KEHHOTO
¢dabpukn s pya (yriaed) AaHHOTO I1CK-6.1,
I1CK-6.4,

MECTOPOXKICHHUSL.

I1CK-6.4




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 0ayuIOB BBICTABISIETCS, €CIU CTYIEHT PEIIWI BCE PEKOMEHIOBAaHHBIC 3a/1a4M, NPaBUIBHO
U3JI0KHUJI BCE BapHAHThl HMX pEIICHUs, apryMEHTUPOBAaB HX, C OO0S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN TI0 COJCPKAHUIO ITO HEOOXOMMO).

4 Oanna BBICTABISIETCA, €CIM CTYACHT pelinyl He MeHee 85% pekoMeHJOBaHHBIX 3ajad,
NPaBUIHHO M3JIOKWII BCE BAPHAHTHI PEUICHUS, APTYMEHTUPOBAB HX, C 00s3aTEIbHON CCHIIKOW Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIU TIO COACPIKAHHIO 3TO HEOOXOIUMO).

2 Oamia BBICTAaBISETCSA, €CIM CTYACHT peluia He MeHee 65% peKOMEeHIOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKWII BCE BapUAHTHI X PEIICHH, apIYMEHTHPOBAB X, C 00s3aTEILHON CCHIIKON
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COIEPKAHHUIO 3TO HEOOXOAUMO).

0 6ammoB - eciam CTYAEHT BBHINONHUI MeHee 50% 3amanus, W/nian HEBEpHO yKaszal BapHaHTHI

PCLICHUS.

1.3 Kpurtepun oieHKH KOHTPOJIbHOI padoThbI

basnbl Copepxanne paboThI
22 — B 33/IaHUM B MOJHOM Mepe OTpa)keHbl BCE BOIPOCHI U PELICHUs, CBSI3aHHBIE C
pacyeToM JaHHOM 3a/1auu;
— CIpyKTypa ¥ colepkaHue paboOThl COOTBETCTBYET MPEIbSBISEMBIM
TpeOOBAHUSM;
—rpajuueckas dYacTb COAEPKUT HEOOXOJMMBbIE JIaHHBIE MJI1 PacyeToB
rapaMeTpoB U MOKa3aTeleil NpoeKTa;
— CTYJEHT Y€TKO M NIpPaBWJIbHO OTBEYAET Ha IOCTABJIEHHBbIE MpPErojiaBaTesieM
BOIIPOCHI;
— MPaBUJIILHO BBHIBOJIUT HEOOXOAMMBIE pacyeTHbIE JOPMYIIBI U 3aBUCHMOCTH.
15 —B paboTe B MOJHON Mepe OTpPakeHbI BCE BOIMPOCHI U PEIUICHHS, CBSI3aHHBIC C
pacyeToM JJaHHOM 3a/1auu;
— CTpyKTypa U cojJepkaHue paboThl HE B TIOJHOW Mepe COOTBETCTBYET
MIPeIbSABISIEMBIM TPEOOBAHUSIM;
— paboTa CoAepKUT He3HAUUTEIbHbIE OITMOKU MIIK HETOYHOCTH;
— OTBETHl CTYJEHTAa Ha IOCTaBJEHHBIE IPEMNOJIaBaTeIeM BOMPOCHI COAEPKAT
HE3HAUYMUTEJIbHbIE HETOUHOCTH M MOTPEIIHOCTH.
8 — B paboTe HE B MOJHOM Mepe OTPa)KEHBI BCE BOMPOCHI M PEIICHHUs], CBI3aHHBIE C
pEILICHUEM JaHHOMW 3a7a4u;
— paboTa COJEPKUT HE3HAUNTEIbHBIC OIMOKH WJIM HETOYHOCTH;
— CTY/ICHT HEYBEPEHHO OTBEYAET HAa MOCTABJICHHBIE MPENOIaBATEIEM BOIPOCHI;
— 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
TpeOOBaHUSAM;
—rpadudeckas ¥ pacueTHasi YaCTH HE BBHITIOJHEHA B IMOJTHOM 00BEME;




—paboTa coepKUT 3HAUUTENbHbIC OIIMOKU MJIM HETOYHOCTH;

BOIIPOCHI, HE CAMOCTOSITEIILHO BBIMOJHUJI IAHHYIO paboTy.

—CTYJEHT 3aTPYAHSETCS MPU OTBETAX Ha IMOCTABICHHBIE BOIPOCHI, JOMYCKAET
NPUHIUIIAATIBHBIE  OMIMOKM B  TMHUCBMEHHBIX  pacuerax, He  MOXKET
chopMyITUpPOBaTh Ba)KHBIE OMpEACIICHUS W HAUMEHOBAHHWS MpPH OTBETaX Ha

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

Kpurepuu oueHnBaHus babl
e 00yyJaroOIIUiics OpUEHTHpPYETCs B IMpoliemMe OoOCYXIEHUs, TrpaMOTHO
BBICKa3bIBa€T U OOOCHOBBIBAET  CBOM  CYXACHHS, BJIa/ICET
npodeccnoHaTbEHOM TEPMUHOJIOTHEH, OCO3HAHHO MIPUMEHSET 2
TEOpeTUYeCKHe 3HaHWs, MaTepuall M3JaraeT JOrMYHO, T'paMOTHO, 0Oe3
OIIOOK;
e 00yyaloIIUiiCsl MPUHUMAET Yy4acTHE B JUCKYCCHUH, OO03HAYaeT CBOIO
MO3UIIMIO, HO TMPU ITOM €ro aprymMeHTalusi HemoJyiHasi, 0e3 CChUIKA Ha 1
COOTBETCTBYIOIINE UCTOYHUKHU
® 00yYaIOIIUIICS HE MPUHUMAET YYaCTHs B TPYNIIOBOM JUCKYCCUHI 0
4.6 Ilpe3eHTanus (KPUTSPUU OIEHKH IPE3CHTALIIH )
CTpyKTYypa npe3eHTanmun Makcumannnoe
pyKtypa np KOJIMYeCTBO 0aJ1J10B

Conep:xkanue

CdopmynupoBaHa 1ellb PabOThI 0,7

[TonsTHBI 33124 ¥ X0 pabOTHI 0,7

WNudopmanus n3noxkeHa moJHO U 9€TKO 0,7

Nnmoctpanum ycmuparoT 3QPeKT BOCTIPUATHS TEKCTOBOM 0,7

yacTu nHGOopMaluu

Crenanbl BBIBOJIBI 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

KiroueBrbie c10Ba B TEKCTE BBIJIEICHBI 0,7

¢ dexT npe3eHTANNH

OO6miee BrieyaTieHne OT MPOCMOTPaA MPE3CHTAIIHI 0,7

Max koan4ecTBO 0a/1J10B 7
4.7 IlonroToBKa OMOPHOI0 KOHCIEKTA
MakcumajibHOe

KpuTtepun onieHKH 0OIIOPHOT0 KOHCIIEKTA

KOJIMYECTBO 0AJLJIOB

- IOArOTOBKA MaT€pUAJIOB OIIOPHOTO KOHCIIEKTA N0 U3Yy4aEMbIM TEMaM
JTVCITUTITMHBI TOJIBKO B TEKCTOBOM (hopMme;

3

- IOJATOTOBKA MaT€praJIOB OIMMOPHOI'0 KOHCIICKTA IO U3Yy4YaCMbIM TEMaM
JUCHUIIIINHBI B TEKCTOBOH (I)OpMC, KOTOpPas CONPOBOKIAACTCA CXCMaAMU,

5




TabnuyHOW wHpOpMmarnuen, rpadukaMu, BBIJCICHUEM OCHOBHBIX
MBICJIEN C IOMOLIBIO [IBETOB, NOAYEPKUBAHUM.

4.8 KpuTepuu OlleHKH KYpCOBOI0 NPOeKTa

OasuIbl

KpUTEpUU

Toscuumenvhas 3anucka

41 -50

- CTYACHT B CpPOK, Ha BBICOKOM YpOBHE U B IOJHOM OOBEME BBIMOJIHUII
KYpPCOBOH TMPOEKT, yMEJIO CHCTeMaTH3MpOBAJI JaHHbIC B BHUAE TaOmwHII,
apryMEHTUPOBAHHO M CaMOCTOSITEIBHO CHENAI BBIBOJBI, IOATBEPAMB HX
pacyeramu.

31-40

- CTYACHT BBIIIOJHHII IIPOCKT CAMOCTOATCIBHO B COOTBETCTBHH C 3aaHUEM,
TCMa pacCKpbiTa MTOJHOCTHBKO, HO HCEAOCTATOYHO HpOpa6OTaHBI BBIBO/IbI,
HpaKTI/I‘leCKI/Iﬁ MaTcpHralibl O6pa6OTaHBI HC IMOJIHOCTBIO.

21-30

- CTYACHT BBINOJHUI TMPOEKT C HE3HAUYMTEIIbHBIMU 3aMEUaHUSIMH, TeMa
pacKpbiTa HENOCTaTOYHO, BBIBOJBI HOCST IOBEPXHOCTHBIM Xapakrep,
MPaKTUYECKUI MaTepualibl 00paboTaHbl HE MOJTHOCTHIO, JOOYIIIEHBI OIIUOKH B
pacuerax.

11-20

- CTYACHT JIOIYCTHJI ITPOCYETHI M OMIUOKH B pabOTe, HE MOTHOCTHIO PACKPBLI
3asBJICHHYIO TEMY, caenai IIOBEPXHOCTHBIE BBIBOJIbI, ciabo
IIPOJIEMOHCTPUPOBAII HABBIKU PA0OTHI C TEOPETUUECKUMHU UCTOUHUKAMM.

0-10

- CTYAEHT HE€ BBIIOJHMUJI KYypCOBOM IPOEKT MO0 BBINOJHWI C TPyOBIMHU
HapyLIEHUSMHU TpeOOBaHMI, HE PACKPBLI 3asBICHHYIO TEMY, HE BBIIOJIHUII
IIPAKTUYECKYIO YaCTh IPOEKTA, HE CJieiaJl BEIBOABI M 0000LICHHUS.

I'paguueckuii mamepuan

41 -50

- OTPaXKEHBI BCE AIEMEHTHI TEXHOJOTHUECKUX JJOKYMEHTOB B TIOJIHOM 00beMeE,
CXEMbI OTpaXXarOT CYTb TCXHOJOIMYCCKHUX ITPOLECCOB, Fpa(i)I/IKa Ha BBICOKOM
YPOBHE.

31-40

- OTpaXKEHbl BCE DJIEMEHTBhl TEXHOJIOTMYECKUX JOKYMEHTOB B 3aJaHHOM
o0beMe, TIIOTHOCTh BhIMONHEHHUsT He MeHee 80%, cXeMbl U y3Jbl OTpaKkaroT
CyTh OpraHu3alliy TMpoOlEecCcOB, TpaduKka Ha BBICOKOM YpPOBHE, HMEIOTCA
HeOoJIbIIIME OTKJIOHEHUS K TPeOOBAHUIO IO OPOPMIICHHIO.

21-30

- OTpPaXKEHbl BCE DJIEMEHTBHl TEXHOJIOTMYECKUX JOKYMEHTOB B 3aJaHHOM
o0beMe, TIIOTHOCTh BhIMONHEHHUsT He MeHee 80%, cXeMbl U y3Jbl OTPakaroT
CyTh OpraHu3alliy TMpoOILEecCcOB, TpaduKa Ha BBICOKOM YpPOBHE, HMEIOTCA
HeOoJIbIIIME OTKJIOHEHUS K TPeOOBaHUIO IO OPOPMIICHHIO.

11-20

- OTpa)K€Hbl BCE 3JEMEHTHl TEXHOJOTMYECKHX JOKYMEHTOB B 3aJaHHOM
o0BbeMe, TUIOTHOCTh BBINMONHEHUs He MeHee 80%, cXeMbl U Y3JIbl OTpakaroT
CyTh OpraHM3alMM MpPOLECcCOB, IpaduKa HEBBICOKOI'O KadecTBa, MMEIOTCA
HEOOJbIINE OTKIOHEHHS K TpeOOBaHUIO MO O(QOpPMIIEHHIO, HETOYHOCTH Ha
yeprexax.

- OTpPaXCHBI BCC OJJICMCHTBHI TCXHOJIIOTMYCCKUX JOKYMCHTOB B 3aJaHHOM
O6’bCMe, OOHAKO YCPTCIKU HUMCIOT MNPOTHUBOPCUHHUA, HMCIOTCA HeOOoIbIINe
OTKJIOHCHHS OT IIPAaBUJI O(I)OpMJ'IeHI/IH, HCPAIMOHAJIILHOC 3aIlI0JIHCHUC JINCTA.

[IIxana olleHUBaHUS KYPCOBOTO MPOEKTA!
81 — 100 6amIoB — «OTIUYHO,
55 — 80 GayI0B — «XOpOLIOY;




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

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

Nnpoueaypbl OLEHWBAHUS 3HAHWI, yMEHMiH, HABBHIKOB M (MJM) ONbITA JAeSITEJbHOCTH,
XapakTepu3yloummx JrTanbl (GopMHUPOBAHMSA KOMIIETEHIIHMII B NpoLecce OCBOCHHS
00pa3oBaTeJIbHOM NPOrPaMMbI

5.1 Ilpumepnoe 3a0anue na noHuManue mepmMuHo8

HGO6XOI[I/IMO BBI6DaTL OpaBUIBHOC ONIPCACICHUC TPUBCACHHBIX MMOHSITHIA:

— llens IpOEKTUPOBAHUS TIPEITPHUSITHS

— TexHUKO-3KOHOMHUYECKOEe 000CHOBaHHE IPOCKTA
— MeTo/ TeXHUKO-3KOHOMUYECKOTO aHaIH3a

— Kpurepun 3¢ hekTHBHOCTH POEKTa

— [Ipou3BoAUTENEHOCTD TPEATIPHUSITUS

@. OLICHKA Ka4eCTBa BBIIIOJHEHUSI CUCTEMON CBOUX (DYHKIIHIA;

0. cpaBHUTENbHAsI KOMIUIEKCHAs! T€0JIOT0-9)KOHOMHUECKAs OLEHKA, ONpeAesAtoIias TEXHUIECKYIO
BO3MOXHOCTb U 1I€JIECO00Pa3HOCTh pa3pabOTKU MECTOPOKACHNUS;

C. XapakTepu3yeT HUHTEHCUBHOCTh OTPAOOTKU MECTOPOKACHUS;

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

€. pacuy€T KOHEYHbIX SKOHOMMYECKHMX TIIOKa3aTelled TEXHUYECKUX, TEXHOJOTUYECKUX U
OpraHU3alMOHHBIX PEILICHUH.

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

3aoaua 1. TlpousBecTH MNpeABapUTENbHBIA pacdyeT CXEeMbl JIpoOJieHHs U 1oao0parthb
TPOOHIIKH.
HcxonHble qanHble JU1s pacyera:
— IPOU3BOAUTENBHOCT (Ppadpuku, Qp, MIH.T/TON — 3;
— YUCTOE BpeMsl paboThl, 4/cyT — 21 (uex apobnenus), 24 (1ex u3Meab4eHus);
— 4ucio AHeH paboThl B Heaento: (abpuku — 7, 1iexa 1poodieHus — 6,
— ko3 punment amwxkenus, K — 0.9;
— ko3 puuneHT HepaBHoMepHoCcTH, Ky — 1.1;
— XapaKTepUCTHKA PYABI 110 TBEPAOCTH — PYABI KPETIKHE;
— MaKCHMallbHasi KPYIMHOCTh Pyabl: HCXOMHO# (Dmax) — 700, npobnenoii (d) — 25.

Hcxonnas pyna (700mm)
1

IIpeaBapuresbHoe rpoxouenue |




Kpynnoe npodJienne

l4

ls

IIpeaxBapuresibHOe rpoxouenue ||

Cpennee apooJienue

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

s

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

1. Omnpexensito 4aCOBYIO MPOU3BOIUTEIBLHOCTD OTICICHUS H3MEIbUYCHUS U 11eXa APOOIICHUSI.
Pacuer npousBoauTENHHOCTH GabpUKHU IO pyIE:

Q, =Q./(Nmn)=Q,/t, 1)
I'me: N — uncno pabouux aueit B roxy (365); M-— uyucio pabouuMx CMEH B CYTKH (JUIs
JPOOHIIBHOTO OTIENICHHS — 3, I METbHUYHO-(PIOTAIIMOHHOTO — 2); N— YKCII0 pabOoYMX 4acoB B
cMeHe (1151 OTAeeHus poOaeHus — 21, st MenbHUYHO-(IIoTalmoHHoro — 24); t,. — pacuyérHoe
(pabouee) BpeMst 00CITyKUBaHUSI 00OPYIOBAHUS TEXHOJIOTUYECKUM MEPCOHATIOM, Y/TOJ.

Q, =3000000/(365-2-12) = 343 1/u.

YacoBas MpOU3BOAUTENIBHOCTD 11€Xa OTJINYAETCS OT YaCOBOM MPOM3BOAUTEIBHOCTH 000PYIOBAHUS
B 1iexe. [IponsBoautensHOCTh 000pynoBanus B uexe Q  (1/9):

Q, =Q./(t.K,K,)[1.ctp.29] )
rie K, — xodpouuneHt wucnomp3oBanus obopymosanus (0.9); K, — kodhduuueHT

HEPAaBHOMEPHOCTH mojaun nuTanus (1.1)
YacoBasi mpoOn3BOUTENIBHOCTD 11€Xa IPOOICHHUS:

Q, =3000000 /(6552 -0.9-1.1) = 463 /4.

2. Ompenensito 00IIyIO CTETIEHb APOOICHUS
Soiy = Duex 1d,,[1,c1p.42] 3)
rae D . — HOMHHaNIBHAs KPYMHOCTH UCXOAHOM pyasl (700mM), d — HOMHMHAJBHAs KPYIHOCTb

JIpoOIeHOTO MPOAYKTa (25 MM).
S o5 = 700/25 = 28.

3. Ormpenernsito CpeaHIO CTENeHb JPOOISHUS IO CTaIUSIM.



Scp = NV 806144 ! (4)

rae N — gucno craguit npo6nenus (3).
S, =3/28=3.04.

4.3a1ar0Cch 3HAYCHUSIMHU CTETICHH IPOOJICHHUS B OTIEPAIUSIX KPYITHOTO U CPETHETO IPOOIICHHUS.
[Tpunumaem: S, = 3; S, = 3. IloacuuteiBato cTeneHb APOOIEHUS B CTAUN MEJIKOTO JIPOOICHHUS:
S, =S,,,/(S,S,)=28/9=3.11.

5.PaccynThIBal0 HOMHUHAIBHYIO KPYITHOCTH MPOAYKTOB, MOIy4aeMy0 TOCIE KaXI0W CTaluu
TPOOJICHUS.

d,=D,/S, =700/3 =234 mwm;
d,=d, 1S, =234/3=78 mm;

ooy

d,,=d,/S, =78/3.11=25mm.

6. Ompenensto HEOOXOIMMYI0 MUHUMAJIBHYIO IIUPHHY B, ImpHeMHBIX 0TBepCcTHI JPOOUIOK
B Ka)XJI0M CTaJuu:

B,=D,/K,, (5)

rae K| — xoaddunuent, yauTsIBaronuii 3akpyrnHeHHe Kycka MaKCUMalIbHOTO quamerpa D, 1o

X

cpaBHeHuto ¢ HomuHanbHbIM, D, .0 K, =0.8— mns cramuii xpynHoro m cpemHero apoOieHus;
K, =0.85— mna craanii Menkoro ApooneHus.
B, =D,,/0.8=700/0.8 = 875 mm;
B, =D,; /0.8 =234/0.8 =293 mwm;
B,, =D,,;;/0.85=78/0.85 =92 mm.
7. Omnpenensito HEOOXOIUMBIE pa3MEPhbl BBIXOJHBIX IENeH TPOOMIIOK B KaXKJIOW CTaIuu

HUCXOJS U3 BEIMUMHBI MaKCUMaJIbHOMN OTHOCHTEJIBbHOM KPYIMTHOCTH KYCKOB I[pO6J'IeHOFO IpoOaYKTa (
295) B 3aBUCHUMOCTH OT KPCIIOCTU PYyAbl U TUIIA ,I[pO6I/IJ'IKI/I.

3HaueHUsl Zy, IPUHATHI 110 CIIPABOYHOMN JIUTEPATYPE, Ul TBEPABIX PYA: Ul KPYIHOIO IpOoOIeHUs

— 1.55, mst cperaero qpobiieHus — 3, I MEJNKOTro podsieHus — 3.5
Pasmep pa3rpy304HbIX mienei IpoOiok onpesensercs mo Gopmyne:

im = dum/ZQSm (6)
I, =d,, /24 =234/1.55=150 mm;
Iy =d, /24, =78/3=26mm;

Wy =4 Zggy =25/3.5="T7 mMm.

8. OnpezensieM OpUEHTHPOBOYHO BBIXOIbI MMPOAYKTOB MOCTYMAIOIIMX HA KAKAYIO CTaJUIO

JPOOJICHUSI.
3Ha4yeHus1 BBIXOJ0B MIPOAYKTOB IPUHKUMAEM IO CIIPaBOUHOM iuteparype [1, Tabmn. 2.13, ctp. 42]
Kpymaoe npo6nerne — 80 — 90 %);
Cpennee npob6nenue — 80 — 85 %;
Menkoe apobmerue — 150 — 190 %;

9. Haxomum HeoOxoaumble OOBEMHbIE MPOM3BOJUTENLHOCTH JIPOOMIOK IO 3TUM

MPOJYKTaM.
[Tpu pacueTe mpUHUMaeM HACBHINHYIO IUIOTHOCTH pyAbl (p) — 1.6. Pe3ynbraThl npenBapuTeabHOro
pacdeTa cBOJIUM B TaOuIty 1.
Tabmuua 1. — Pe3ynbraThl NpeABapUTEIHLHOIO pacueTa CXeMbl IPOOICHHS

Cragus Brixon nutanus ApoOouUnok ot TpeOGyemas 06 beMHasi TPOU3BOIUTEILHOCTD
TpoOIeHUs Ucxonnoro marepuana, % JPOOHIIOK, M>/a




I 80—-90 232 - 261

I 80 -85 232 — 246

1 75-80 218 — 232

10. TpeboBanus k 1poOUIIKAM B OTJEIBHBIX CTAIUSAX APOOJIECHUS CBOJIUM B TaOIHITY 2.

Tabmuma 2. — TpeboBaHus K ApOOUIIKAM B OTJICIBHBIX CTAIUAX APOOJICHHUS.

Cragus Tun B, mm I, MM Tpebyemas Bapuantsl
npoOneHus | ApOOUIIKH [Ipou3BOAUTENEHOCTD, M/4 YCTaHOBKH
JPOOHITOK
I KK 875 150 232 - 261 KK/ —900/140
KK/I — 1200/150
I KCI 293 26 232 — 246 KCI —3000T
i KM/ 92 7 218 — 232 KM - 1750T
KM —2200T

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

OO0beMHas MPOU3BOAUTENBHOCTh APOOUIIOK KPYMHOTO JApOOJeHMs, MPU 3aJaHHBIX pa3Mepax
pa3rpy304HbIX LIENEH:

Jpoounku KK — 900/140, npu mumpune pasrpy3odnoi memu 150mm — 450 m/u.

Hpo6umxn KKJI — 1200/150 — 680 m%/u.

Hns apobunox KCJ| u KM/l npu u3BECTHONH NPOU3BOAMTEIHHOCTU IMPHU 33JaHHBIX pa3zMepax
1IeJei MpON3BOAUTEILHOCTh ONpeensieTcs mo GopmyIe:

Q, :Qmax—M(i —i), M. ()

max — Vmin

max

[TpousBonutensHoCTh pobunku KCI — 3000T, npu mupuHe pas3rpy304Hoi menu 25Mm — 435

3
M~ /4.
110-85 3
[TpousBonutensHOCTH Apobuaku KM/ — 1750T: Q, =110 — 155 @5-7)=90 M /u.
220 -160 3
[MpousBoautenbHOCTh Apoomikun KM/ — 2200T: Q, = 220 — RS (15-5) =160 m" /4.
11. TloxcunThiBaEM 4HCIIO APOOMIOK, HEOOXOIUMBIX ISl YCTAHOBKE IO MPEIBAPUTEITHHOMY

pacuery.
Tpebyemyro mpOU3BOIUTENLHOCTh B CX€Ma C IPOXOYEHUEM TPUHUMAEM CPEIHEN.
Pe3ynbTaThl pacueTa nmpeacTaBieHbl B Tadnue 3.

Tabnuna 3. — CpaBHeHME BapUAaHTOB YCTAHOBKH JPOOUIIOK.

Cranus Tun [Tpon3BOUTENBLHOCTD, M/ Yucno YcTanoBoyHas
IpoOiieHus JPOOHIIKH TpeOyemas OJIHOM JIPOOHIIOK | MOIIHOCTH 371./1B KBT
JIPOOUITKH
OJTHOM BCEX
I KKJI- 900/140 247 450 1 250 250
KK — 247 680 1 320 320
1200/150
] KCJ1—3000T 239 435 1 400 400
11 KM/ - 1750T 225 90 3 160 480




| KMJT-2200T | 225 | 160 | 2 | 250 | 500

B omepamum kpynHoro japobienuss mnpuHumaro napoownky KKJ[ - 900/140,
o0ecrieunBaroIell CHWKEHHE KalUTAJIbHBIX M SKCILIyaTallMOHHBIX 3aTpaT I10 CPaBHEHHIO C
npooukon KK/ — 1200/150.

B onepanum cpennero apooOsenus npuHuMaro apoowinky KCJI — 3000T. [lns menkoro
IpoOJIeHUs PyAbl IPEINOYTHTEICH BapUaHT YCTaHOBKH JBYX Apoomiok KM/ — 2200T.

1.3 Ilpumep eévinonnenus KORMPOAbHOU padomul

PaccunTath KOJIMYECTBEHHYIO CXEMY U3MENBUYCHHS U KITACCU(PUKAIIHH.
Hcxonuble nanHble 1S pacyeTa:
— TMPOU3BOJUTEILHOCTE OoTaeaeHus Q, /4 — 75;
— cozepsxanne pacueTHoro kmacca -0.074mM, %: B ucxonnoit pyne — 8 (B1%%%); B xoneunom
npoxykre — 68 (B4 %0™;
— OTHOIIIEHHE 00BEMOB MEJILHHII BTOPO CTaIUU K 00bEeMY MEIIbHUII TEPBOM cTaauu M, - 1;
— OTHOILICHHUE YJIIBHOM MPOU3BOAUTEIBHOCTH 10 Kiaccy -0.074MM MeNbHHUIL BTOPOH CTaIUH K
MenbHHIaM niepBoii ctaauu K, - 0.82.
PacueTHas cxema mpejcTaBieHa Ha puc. 2

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

Usmenpuenue ||

6

Knaccudrrkamms 11

Puc. 2 PacueTHas cxema U3Menb4eHUs PyAbl

Q1=Q9 =75 1/u.
OHpCIleJlHeM COACPKaHNUC PpPACYCTHOI'O KJIACCa B NPOAYKTC pa3rpy3Ku MCEJIbHUIIBI | craanuu
U3MEILYECHHUS

1824).074 — ﬂl—0.074 + (184—0.074 _181—0.074)/(1+ Km) (8)



B, =8+ (68—8)/(1+1-0.82) = 41%.

Omnpenensito pa3KmKeHUE MeckoB kinaccudukanuu

R =Q-T7)IT,. 9)
'ne T, — mapamerp, XapaKTepU3YIONIUI IJIOTHOCTh TMECKOB Kiaccudukanuu. [Ipu kpynHOCTH
cimBa 68 % ki1. -0.074mm, npuHIMaeM ero paBHbIM 0.75.

R, =(@1-0.75)/0.75=0.33
3amarock pazKuKEeHUEM ciirBa kKiaccudukanuu, R3 = 1.6
PaccuutbiBaeM BbIXOJ1 IPOAYKTA 3:

7/0:(ﬂMRC_ﬂCRn)/[ﬂC(RC_Rn)] (10)
¥, =(0.41-1.6—0.68-0.33) /[0.68(1.6 — 0.33)]| = 0.36

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

Q3=Q2 y,=75036=27 1/u.

Qs=Q2—Q3=75-27=48 1/u.

[To ycioBusiM pabOTHI MEJIHULIBI B 3aMKHYTOM IHKJIe U3MelbueHus nonydaem: Qs = Q7 =48 1/u.
3aaeMcsl 3HaYEHUEM LIMPKYJIHUPYIOIIEN Harpy3KU BO BTOPOM cTaguu n3MenbueHus. [Ipunumaem 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.

Bo160p 1 pacuer o0opynoBaHus 1)1 U3MEIbUYECHHUS.

HcxonHple qaHHBIC IS pacyeTa:

— MPOU3BOUTEIBHOCTH MEIILHUIL IO pyae 75 T/4;

— TMPOU3BOIUTEILHOCTh MEBHUIL JOU3MENbUCHHS 48 T/4;

— KPYITHOCTh MMUTAaHUS MeNbHUL M3MenbdeHus — 8% kit — 0,074 mwm;;
— KPYIHOCTb MUTaHUs MelbHUILL fou3MenbueHus 20 % ki. — 0,074 mvm;
— KPYIMHOCTh KOHEUHOTO TpoiykTa 68 % ki1. — 0,074 Mm;
[Tpon3BOUTENBHOCTh METBHUIIBI TIO PYJIE OpeneseTcs: GopMyoun:

av
ﬂ_a,T/q

Q =
rie Q — MPOU3BOAUTENBHOCTH 110 PYJE, T/4;

(| — yAeIbHas IPOU3BOANTENFHOCT IO BHOBb 00Pa30BAHHOMY PacdeTHOMY KIIaccy, T/4-M°,

V — pabounii 00bEM METHHUIIBI, M,

B — comepxaHue pacueTHOTO Kjacca B U3MEIbYEHHOM MPOAYKTE, 0 SIMHUIIBL;

0. — COJIEpKaHNE PACUETHOIO KJIacca B UCXOAHOM MPOAYKTE, TOJIA €TUHUIIBI.

[Tpu pacuere mpuHUMaeM JaHHBIE 1O TiepepadoTKe xene3Hou pyasl Ha KoBaopckom 'OKe

Ha ananorosoii ¢abpuke, nzmenbuenue npousBoautcs B menpHune tuna MCLL 3200x4500mm.
MenbHuiia paboTaeT mpu CIAeIYIONINX YCIOBHIX:

KPYIHOCTh MUTaHUS MEIbHULBI — 20MM;

— coxaepxkanue kinacca -0,074 B nutaHuu MenbHUIB — 4,5%;

— cojaepxkanue kiacca -0,074mMM B ciiBe MenbHUIBI — 20%0;

— yJenbHas TIPOM3BOAMTENHFHOCTH IO BHOBH 00pasoBaHHOMy Kmaccy -0,074mm, T/M°-4,
cocrapisier 1,45 T/m°-u.

Pacuét npou3BOAUTEIHLHOCTH MEIBHUIIBI OCYIIECTBIISIO IO AP (HEKTUBHOCTH U3METbUCHUSI.

B xome pacu€ra s mpenmnonararo CpaBHHTH BapuaHThl ycTaHoBkM MenbHMIT MCILL 3200%4500,
MCIL] 3600x4500 u MCILI 4000x5500.



Omnpenensto 3¢ (HeKTUBHOCTh U3MENbUYCHHS JIEHCTBYIOIIEH MEIbHUIBI IO BHOBb 00pa30BaHHOMY
kiaccy kpymHoctu (-0,074Mm):

_ Ql(ﬂk _ﬁu)

e T/(kBT"4), T11E:
1

N — MOIITHOCTB JBHTaTENIsI MEIbLHHUIIBI, KBT;
Q — mpou3BOAUTEIHHOCTH ACUCTBYIOIICH METBHUIIBI, T/4;
f.— conepxanue kinacca -0,074MM B ciuBe MeJbHULBL, %0;
B,— conepxanue kiacca -0,074MM B TUTAHUU MENIBHULBL, %0;
o — 215(0,2 —0,045)

. 1000
Onpenensto 3pPeKTUBHOCTD U3MENBbUYCHHS MEJIBHUI] HAa IPOSKTUPpYeMoH padpuke:
e=¢eK, K, , 1/(xBtu) rae:
Ky — ko urmenT n3MenpuyaeMoCTH, MPUHUMAEM paBHBIM 1 (Tak Kak mepepadaThIBAlOTCS PYIbI
M0 CBOMM CBOMCTBAM aHAJIOTHYHEIC JIEHCTBYIOIIEMY MPEATPUSITHIO);
K« — koaddunuent kpynaoct pyasl, K« = m/m,, rae: m — OTHOCHUTEIbHAS TIPOU3BOIUTEIBHOCTD
MEJIBHHIIBI TIPH 3aMPOCKTHPOBAHHON KPYITHOCTH HMCXOJHOTO M KOHEYHOTO MPOIYKTOB, M; — TO
K€ JITIs1 9TaJIOHHOM MeNbHUIIBI, pa00TaroIIel B TPOMBIIUICHHBIX YCIOBUSX.
m, npuHuMaeM paBubiM 0,73, a m,, paBasiM 0,81.
K« =0,73/0,81=0.9;
¢=0,033-1-0.9 =0.03 1/(kBt-4)
Omnpenensito IPOU3BOAUTEILHOCTh MEIBHHUIIL IO PopMyIIe:

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

Q= Ne , T/4.
ﬂk _ﬂu
900-0,03
MCI] 3200x4500: Q = 220003 _ g1/
Al MCH Q=0a1_008 o
1000-0,03
MCI] 3600x4500: Q = 2000903 _ g1 .
Al MCH Q=ta1_008 "
2000-0,03
MCIT 4000%5500: Q = 2200003 5¢ e
Al MCH Q=041008 UM

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

Tabmuia 4 — CpaBHeHHE BapUAHTOB YCTAHOBKH MEJIBHUI] IO OCHOBHBIM ITOKA3aTeNsIM

Pazmepsl Hucno Bec MenbHML, T YcranoBouHas
O0apabaHOB, | MEIBHUIL MOIIIHOCTb, KBT

DxL, MM OJTHOM BCEX OJTHOM BCEX
3200%4500 1 141 141 900 900
3600x4500 1 160 141 1000 1000
4000x5500 1 250 141 2000 2000




[To ycrmoBHsAM MHHUMU3AIMK KalTUTAIbHBIX U SKCIUTyaTaIlMOHHBIX 3aTpaT Ha (haOpuKe MpUHUMAaeM
K ycraHoBke MenbHUIy MCII 3200%4500

Br16op 1 pacder MenbHUIL 7151 JOU3METHYCHHS.
[Io WCXOIHBIM JAHHBIM COOTHOILLICHUE MEJIbHUL IEPBOM M BTOPOW CTagUuld HU3MEINbUYEHUS
coctapmiseT 1:1
TpeOGyemast TPOU3BOIUTEIBHOCTH OJJHOW METBHHMIIBI JIJISl IOM3MEIbUCHHUS COCTABIISIET:

Q= A;L—g =48 /94

CooTtHolIeHHEe yIeNbHON MPOU3BOAUTEILHOCTU MEIBHUI] BTOPOU CTAaJIMU U3MENbYEHUS K TepBOi
cocrasisier 0.82.
[Ipu pacuere paccMOTpUM BapHaHT YCTaHOBKM IapoBbix MenbHUI Thna MIILL 3200x3100 u

MUILT 3200x4500MMm.

OmnpenensieM yAenbHYIO MPOU3BOAUTEIbHOCTS MenbhuIl || cTagum:

q, =Kg, =0.83-0.82=0.68 1/ m° - u

Koaddunment nzmenbuaemoctu npuHumaem 1, kpynnoctu — 0.85 (Tak kak u3MenpyeHue Oolee
TOHKOE 4eM Ha JeHCTBYOIeH (hadpuke).

g, =0.68-1-0.85=058 1/ m°> - u

Pabounii o6bem wmenpHHI; MIL[ — 3200%3100 u 3600%4500 paBen 22m% u 32 M8
COOTBETCTBEHHO.
[Tpon3BOAUTEIBHOCTh MEJIBHUIL 110 TUTAHUIO COCTABUT:

qV 05822
3,2x31 B—a 068—041 T/9
0.58-32
- 0% 08
Qs =065 _gar 0 T

Jnst ycnoBuil npoextupyemon (aOpuKu JOCTATOYHO MPUHSITH K ycTaHOBKE MenbHuUIy MILIL] —
3200%x3100MM.

1.4 Ilpumep zpynnoeoii ouckyccuu

1. Yro Takoe «rnyOrHa o0OraneHus» KOKCYIOIINXCA U SHEPreTHUECKUX yriien?

2. Uto Takoe «yjAenabHasl MPOU3BOAUTEIBHOCTh MEIbHHUIl IO BHOBb OOPa30BaHHOMY PacyeTHOMY
KJaccy»?

Yro takoe «3(h(PeKTUBHOCTH U3MENbUYCHUS»?

Uro Takoe npuBeAEHHbIN 00bEM MEIbHUILL?

Yro Takoe ynenbHas IPOU3BOIUTEIHLHOCTH 110 BHOBb 00pa30BaHHOMY Kiaccy?

Yto Takoe cTaaus cTaaus odoramieHus?

Yro Takoe LUK oboramieHus’?

Yro Takoe MpUHLIMINKATIBHAS cXema oboraiieHus?

N kW

5.5 Bonpocut k 3auemy

1. B kakux WHCTaHIMSIX HEOOXOIMMO YTBEPKIATh MPOEKTHI CTPOUTENBCTBA (haOpUkK
OOJIBIIION M MaJION CTOMMOCTH?

2. B dyem cocTtouT Ha3Hau€HUE OIMepaluil MPEIBAPUTEILHOTO U MOBEPOYHOTO
rpoxodeHusi? B Kakux ciiydasx MOKHO OTKa3aTbCA OT TMEpPalMH TPEIBAPUTEITHLHOTO
IpPOXOYEHHUS?
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B uem cOCTOMT CYIIHOCTH METOZa, HCIIOJIb3YEMOTO MpPU BHIOOpE ONTHMAIBHOTO
BapHaHTa CXeMbl O0oramieHus?

B uem cocTOUT TEXHOIOTHYECKOE 3HAUCHUE OTIepaIliil TOBEPOYHOM KIIacCUpUKAIIIN?
B 4em cocToAT OCHOBHBIE pa3IU4Usl CXEM 00OTallleHUs YHEPreTHUECKUX YIien?

B kakoMm mopsiKe MPOU3BOJAUTCS pacueT CXEMbl OOOTamieHHs KaMEHHOTO YIJisi B
cycrneH3usx?

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

Breimumure w3 oamHHaAIaroro maparpada uerBepTol riaBbl [4] mpaBwia U
MEPONPUATHS IO OrPAaHMYEHHIO OLUIAMOBAaHUSA pyJd peakux MeramwioB. U
PYKOBOJCTBYACh HMH, CAENAiTe CaMOCTOSITENIbHO BBIOOP CXeMbl OOOralieHus ajs
KAaCCUTEPUTOBBIX Pyl ¢ KPYIHOW HEPAaBHOMEPHOI BKpAIlJIEHHOCTHIO KaCCUTEPUTA; TO
K€ JJI PyIbl C MEJIKOM BKPAIJIEHHOCTBIO 3TOr0 MUHEpPAJIA.

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

Jlokaxkute, 4yTO HpPU COBPEMEHHOM JpOOJIEHHH B OOJBUIMHCTBE CIy4aeB CIEAYyeT
OPUMEHATHh TPEXCTAIUAIBHYIO WIH JBYXCTaIUAbHYIO cxemy japoOieHusi. Hapucyiite
OoJee pacpocTpaHEHHbIE BAPHAHTHI.

Kak omnpenensiercs MUHUMaJIbHO JIOIYCTUMOE COJEp)KAHME IOJIE3HOIO MHHEpaia B
pyze?

Kak mosicunTeiBaeTCsi 4acoBasi IPOU3BOIUTEIHLHOCTD 11EX0B (haOpHKu?

Kakue ocHOBHBIE MpaBuiia U TPEOOBAHUS TOKHBI COOMIOIATHCS IPU MPOSKTHPOBAHUH
cXeM 00oTrameHust Ui KBapIeBO-KaCCUTEPUTOBBIX PYyA?

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

Kakue npumecu JTUMHUTHPYIOTCS B CBHUHIIOBBIX, IIUHKOBBIX, MEIHBIX KOHIEHTpaTax?
Kakoe MHHMMallbHOE KOJIMYECTBO LIEHHBIX KOMIIOHEHTOB JOJDKHO COZAEpXKaTrhbCs B
anmaTUTOBOM M He(DeTMHOBOM KOHIIEHTpaTax?

Kakue nmpuHUMNUAIbHBIE CXEMbl IPUMEHSIOTCS NpU (IOTAUU KPYIHOBKPAILIEHHbBIX
MaJoLUIAMYIOUIUXCS  Pyd, pPyAd C AarperaTMBHOM BKpAaIUIEHHOCTBIO, pyd C
HEPaBHOMEPHON BKPAIUIEHHOCTbIO, PYJ C MEJIKOH paBHOMEPHOH BKpPAIJIEHHOCTHIO?
OOBscHUTE, TOYEMY TPUMEHSIOTCS 3TH CXEMBI.

Kakue mnpomeccbl M NpUHIMNHAIBHBIE CXEMbl OOOTALIECHUS MPUMEHSIOTCS IS
CMEIIaHHBIX MarHETUTOTEMaTUTOBBIX py1?

Ha xakue kitaccel 1 rpyninsl HOpa3AesstoTcs pyabl YEPHBIX METAIIOB?

Ha3zoBute cxo1HbIE TOMYILEHUS, [TOJI0’KEHHBIE B OCHOBY pacyeTa cXeM JIpoOJIeHus.
HazoBure OCHOBHBIE BapMaHTBI CXE€M «JIpPOOJIEHHE - HM3MEJIbYEHHUE», BKIIIOUAIOIIUE
olepanuy CaMOU3MEIbYECHHUS.

Hayeprute 0cHOBHBIE Pa3HOBUIHOCTH OJHO- U IByXCTaJAMATIBHBIX CXEM U3MEIbYECHHUS.
HaueptuTe mnpuHOMIUANBHBIE CXeMbl OOOTalleHHs pyJd YEepHBIX METaJIOB C
pa3pyLICHHOW BMEIIAKOIIEW ITOPOJAOM; TO K€ I Pyd C YaCTUYHO pa3pyLICHHON
BMEIIAIOLIEN TOPOIOM.

Haveptute mnpuHUOMIUANBbHBIE CXEMbl (UIOTAllMM [OJE3HBIX HMCKOMAEMBIX, IIp
o0oraieH KOTOPBIX BbIIENAETCS OAMH KOHIIEHTPAT.

HauepTute cxemy obOoraieHusi TOHKOBKPAIJIEHHONH MarHeTUTOBON PY/bI.

Hauepturte THNOBYIO cXeMy oOoraiieHus Jerko- U CpeJHE0O00raTUMBIX KOKCYIOIIMXCS
yriie ¢ TIyOMHOM 00oTraieHus 10 HyJsl.

Hauepture THMOBYIO cXeMy O0OOTalieHHsi SHEPreTHUYEeCKUX Yried mnpu riyOuHe
oboramenud 1o 6-13 mMm.

OT KakuxX yCJIOBUH 3aBUCHUT YMCJIO MEPEYHCTOK KOHIIEHTpara B cxeme Quiotauuu? B
KaKUX ciydasx, W JUId KakuxX pyd MPUMEHSIOTCS CXE€Mbl C OOJIBIIUM YHCIIOM
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NEPeUYNCTOK KOHIEHTpaTa? B Kakux ciydasx MOXHO IPUMEHSATh cxemy 0e3
MEePEYUCTOK KOHIIEHTpaTa?

CKOJIBKO ypaBHEHHH OajaHca MOXHO HAIMCATh JUIS OTHOM OMepaiuy CXeMBbI, 7S BCer
CXeMBbI?

CKONbKO ypaBHEHUH II€pBOr0 poAa MOXKHO HamMcaTh s OJHOTO IPOAYKTa
00pabOTKU CXEMBI, 1151 UCXOJHOT'O MPOYKTA, JUIsl BCEX MPOJYKTOB CXEMBbI?
ChopmynupyiiTe HCXOTHBIE TTOJIOKEHUS TSl pacueTa CXeM U3MEIIbYCHHUS.

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

VKakure pazianuue Mexay craaueil IpobiaeHus u cxeMoil Apo0IieHusl.

Pa3beputech, Kakue IIOKa3aTEJM YUUTBHIBAIOTCS HPU TEXHUKO-3KOHOMHYECKOM
CPaBHEHHH KOHKYPHUPYIOILUX BAPHAHTOB CXEM «IPOOJICHUE - U3MEIbUYEHUE).
BriBenute Gpopmyiy Ui onpeaesaeHns CyTOYHON TPOU3BOIUTEILHOCTH (haOpuKu, 3HAs
TOJIOBYIO IIPOU3BOJAUTEIBHOCTD 3aBOJA 110 BBIITYCKAEMOMY IIPOAYKTY.

Jaiite  ompenencHUs TOHATHA: CTaaus  OOOTAlleHWs, [UKI  OOOTaIICHUS,
NPUHIUINHATIbHASA CXeMa 000TaleHHUS.

Kakwue 3a1aun 1 kakuM 00pa3oM MOKHO peliaTh ¢ HOMOIIbIO KPUBBIX 000raTUMOCTH?
KakuMm mnokaszarensiM cieayeT oOTHaThb IpPEeJNOYTeHHE MpU BBIOOpE HCXOIHBIX
OTHOCHUTEJIbHBIX ITOKa3aTesel u nouemy?

5.6. Bonpocuwt K Kk3ameny

1.
2.
3.

10.
11.
12.
13.
14.
15.

16.

17.

B xakom nopsiike npou3BOJUTCS PAcyeT IIJIaMOBOM cXeMbl?

BcenomuuTe npaBuia XxpaHeHus, paCTBOPEHUS U 1I03UPOBKU PEAreHTOB.

BeiBenute popmyiy 1yt onpeaeneHus TpedyeMoro yuciaa KaMmep JUisl OHOM onepanuu
daoranuu.

['naBHeliniee TpeOoBaHHE K IUIOLIAJKE CTPOMUTENBCTBA (peibed, YKIOH, TPYHTOBBIE
YCJIOBHS | JIp.).

Jaiite ompeneneHus MOHATHHA «yJelibHAs MPOU3BOAUTENILHOCTh MEJIBHHUI[ [0 BHOBb
00pa3oBaHHOMY pacyeTHOMY Kiaccy», <A((PeKTUBHOCTh u3MenpdyeHus». Kak
OIpEeNIeNAI0TCS YUCIICHHbIE 3HAUE€HUS 3TUX NoKa3aTelel A 3TalOHHON MeIbHUILbI?
Jaiite ompeneneHus: TOHATUNA: TPUBEACHHBIH OOBEM MENbHMIBI;  ylEIbHas
POM3BOIUTENHLHOCTH 110 BHOBb 00pa30BaHHOMY KJjlaccy.

Jlns yero npenHazHayeHa MOAYJIbHAsI CUCTEMA B IIPOMBIIIJIEHHOM cTpouTenbetBe? Uto
BKJIIOYAETCS B 3TO MOHATHE?

N3 kakuX KOMIIOHEHTOB, U B KAKUX COOTHOILLIEHUSX, COCTOSIT CTPOUTEIbHBIE PACTBOPSI,
6eron?

W3 kakux NpOU3BOJACTBEHHBIX M BCIIOMOTATENIbHBIX II€XOB, OTIEJIIEHUH U CIyXO
COCTOUT oOoratutenbHas gpadpuxa?

W3 kakux cTaguii COCTOUT MPOIECC MPOESKTUPOBAHUSI KPYITHBIX 0OBEKTOB?

N300pa3ute «po3y BETPOB» C NpeolnaJalollMMU  BETPaMHU  Or0-3aaJHoro
HanpasieHus. Pacnonoxure ¢(aOpuKy U HaceNEeHHbIM MyHKT Tak, 4YTOOBl Ha
HACEJICHHBIH MTyHKT He MoNaJlany BpeIHOCTH ¢ 000oraTuTeNbHOH (padpuky.

Kak Biuser arpeccMBHOCTb cpell Ha BBIOOp THIA Marepuajia A H3TOTOBJICHMS
3JIEMEHTOB 3aHUI U CTPOUTEIBHBIX KOHCTPYKIUI?

Kax Bb1OMpaeTcst mpoMBbIIIJIeHHAS TIIOMIAKA JIJIsT CTPOUTEIhCTBA (haOpuku?

Kak BbIOMPAIOT U pacCUUTHIBAIOT IPOXOTHI TSI CYyXOT0 IPOXOUEHHS U 00€3BOKUBAHUS?
Kak BbIOMpalOT M paccCUUTHIBAIOT MAarHUTHBIE CEMapaToOphl IS CyXOro MU MOKPOIO
MarHUTHOTO oOorameHus’?

Kak BbIOMpAIOT U pacCUUTHIBAIOT 00OPYJOBaHUE JI TPaBUTALIMIOHHOTO OOOTaIeHHS
(CycrieH3MOHHbIE CenapaTopbl, OTCAJ0YHBIE MAIIMHbI, KOHIEHTPAIlMOHHbBIE CTOJIBI,
IJTF03bI, BUHTOBBIE CEMapaTOphl, MAIIMHbI J1JIs1 THEBMAaTHUECKOro o0oramieHus )?

Kak BbIOMpPatOT U pacCYUTHIBAIOT 000PYIOBaHHE AJIS TIbUICYIABIUBAHUS ?
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Kak BbIOMPaIOT U pacCCUUTHIBAIOT 0OOPYAOBAaHHE AJIsl CYIIKH?

Kak BwiOupator obGopymoBaHue mjisi OoTOOpa M pas3leidkd TPoO0 CYXHX, BIKHBIX
MaTepUasoB U MyJbI?

Kak 3amuiarorcsi CTpoUTenbHbIe KOHCTPYKIIMU OT arpECCUBHOTO BO3JICHCTBUS Cpef?
Kak m300paxarorcs Ha yepTekaX OCHOBHBIE CTPOUTENIbHBIE MAaTepUaIIbl, KOHCTPYKIHH
U DJIEMEHTHl 3JaHUil (TPYHT, KIaJKa, CTEHbI, MeTaJUIM4ecKue Mpoduiu, IBepH,
IIPOEMBI, JIECTHULIBI, IEPEKPBITHS, KPOBIH)?

Kak wucronb3yroTcss TUIOBBIE XapaKTEPUCTUKH KPYIMHOCTH JPOOJICHBIX MPOIYKTOB
Pa3INYHBIX APOOMIIBHBIX MAIIMH?

Kak ompenensercs eMKOCTh aKKyMYJIHPYIOUIMX OyHKEpoB M ckianoB? B kakom
HOPSI/IKE MTPOU3BOIUTCS pacyeT NIIaAMOBOM CXeMbl?

Kak ompenensiercs mpou3BOJUTENBHOCTh U YHCIO KOPOTKOKOHYCHBIX JPOOMIIOK IMPH
paboTe UX B OTKPHITOM U 3aMKHYTOM ITMKJIax?

Kak onpenensiercs mpou3BOAUTENFHOCTh MOJIOTKOBBIX U POTOPHBIX Apodusiok? Jlaite
OTIpeieJIeHUE TIOHATUS «UHICKC paboThI».

Kak ompenensiercst mpou3BOIUTENBHOCTH POMBIBOUHBIX aIllapaToB?

Kak onpeznenstoTcsi cpeiHie HOPMATUBHBIC 3HAYCHUS TEMIIEpATyphl BO3/yXa B pailoHe
cTpoutenbeTBa Gpadbpuku?

Kak moyicunTeiBaeTCst MpuBeIeHHBIN 00beM METbHHUII?

Kak mopcuuThiBaeTCsi MPOU3BOAUTEIBLHOCTh arperara, BKIIOYAIONIET0 CTEPKHEBYIO U
IaPOBYIO MEJHHUIIBI? B KaKOM COOTHOIIECHUH AOJKHBI OBITh OOBEMBI 3TUX MEIBHUIL?
Kak mpoekTHpyroT CKJIa bl U MOTPY304YHbIE YCTPOUCTBA AJIsL MPOAYKTOB O0OTaICHHS?
Kak pa3menraercst 000py10BaHUE B 1I€XaX MarHUTHOTO o0oraieHus?

Kak pasmemaercst 060py1oBaHue B 1ieXax CryIlIeHUs, (PIOTaluu U CYIIKU?

Kak pa3zmemnatorcsi BCnoMorareabHble 3/1aHUS U [IOMEIIEeHNs?

Kak yHUGUIUPYIOTCS OJHOITaXHBIE 3[aHHS IO IIUPUHE MPOJIETOB, LIATY KOJIOHH,
BbICOTE?

Kak ¢opmupyrorcss reHepaibHble IJIaHbl U MPOESKTHUPYETCS XBOCTOBOE XO3SCTBO
oboraTuTenbHbBIX (HadpHK?

Kak ¢popmupyrorcss MHOT03TaxHbIe IPOU3BOICTBEHHBIC 3aHUS?

Kakue manHbIe IO IPOEKTHPOBAHUIO HHTEPHEPOB BKITIOYAIOTCS B pabovne 4epTexH?
Kakue 3amaum pemraer KOMIUIEKCHOE HCIOJIb30BAHUE MUHEPAIBHOTO ChHIPbsl U B YeM
CYIIIHOCTH O€30TXO0THOM TEXHOIOTUHU?

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

Kakne KOHCTpYKTHBHBIE 3aTPyIHEHHS BBI3bIBAE€T OCYLIECTBICHUE CXEMbI ApOOJICHHUS B
3aMKHYTOM LIMKJIE ITPH OOJIBIION MPOU3BOIUTENIBHOCTH (paOpuKu?

Kakue MeponpusTis NpoBOJsATCS Ha 000raTUTENbHBIX (habpHKax M0 CHHKEHMIO IIyMa
B pa0OuYnX MOMEHICHUSIX ?

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

Kakue meTonbl MpUMEHSIOTCS JUIsl pacyeTa MPOU3BOAUTEIBHOCTH MEIbHHIL PYAHOTO
caMOU3MeINIbYEHUS?

Kakue o0crosiTenbcTBa, CBSI3aHHbIE C IMPOEKTUPOBAHMEM 3aHUM, CYIIECTBEHHO
OTpakaroTCs Ha MOCIEAYIONINX SKCIUTyaTallMOHHBIX pacxoaax?

Kakue ocHOBHBIE IIpaBMIiIa U TPeOOBAHUS JOJKHBI COOMIIOIATHCS IPH MPOESKTHPOBAHUH
cxeM oboraieHus Ajs KBapleBO-KaCCUTEPUTOBBIX Py ?

Kakue ocHOBHBIE TpeOOBaHU clieayeT cOOII0AaTh MpU pasMeleHHH (PIOTAIMOHHBIX
MaIIMH U HAaCcOCOB B 1iexe (ioTanuun?

Kakue cBefeHus: o pailoHe CTPOUTEILCTBA, FE€OJIOTMYECKOM CTPOCHUU MECTOPOXKICHHS
¥ TOPHOW YaCTH MPOEKTa HY>KHO 3HATH JIJISl IPOSKTUPOBAHUS?
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Kakune cxembl ecrecTBeHHOro ocBemeHuss Bam wu3Bectunl? Kak cienyer
IPOEKTHPOBATH PACHOJIOKEHNE OKOHHBIX ITPOEMOB?

Kakue ykoHbI x&eno00B yCTaHABIMBAIOTCS HAa 000TaTUTENbHBIX (habpukax?

Kakue ycnoBus BIUsAIOT Ha BEIOOP IUIOIIAAKH JUIsl CTPOUTENbCTBA (aOpUKu?

Kakue ycrnoBusi BAMSIOT Ha HMPOU3BOJUTEIBHOCTh MIEKOBBIX U KOHYCHBIX IPOOUIIOK?
Kak ompenensercss HpoOU3BOAUTENIBHOCTh 3THUX JAPOOMJIOK IPHU MPOEKTHPOBAHUM
¢abpux? KakuM OCHOBHBIM TpEOOBAaHMSIM JIOJDKHBI YIOBJIETBOPSATH BBIOpAHHBIC
IpoOuIKu?

Kakue ¢axTopsl BIUsIOT Ha BHIOOp MPOM3BOIUTEIHHOCTH OOOTATHUTEIBHBIX (HaOpHK,
PAcCIIONIOKEHHBIX IIPU IIaXTE U PU METAILIIypPru4ecKoM 3aBoze?

Kakue (akTopbl y4uTBHIBAIOTCS MPHU H300paKEHUH «PO3bI BETpoB»? e HaxomuTCs
HaOJr01aTelb, HA KOTOPOI'o yIOT BETPhI IPe00IaAatoX HapaBIeHui?

Kakue »skcrmyaTalMOHHBIE W PEMOHTHO-MOHTAXKHBIE  IOJBEMHOTPAHCIIOPTHbHIE
YCTPOMCTBAa yCTaHABJIMBAIOTCS Ha oOoraTutenbHbIX (abpukax? Kak 3aBucuT nx
Ipy30I0ILEMHOCTD OT CIIOCO0a pEMOHTA anmnapaToB?

KakuM OCHOBHBIM YCIIOBUSIM M TPeOOBaHUSAM JOJKHO YAOBJIETBOPATH pa3MEIlEHHE
obopynoBanus B iexax ¢padpuku?

Kakumu ycnoBusiMM ompenensercss ONTUMaibHas KPYHNHOCTh NMTaHUS ILIAPOBBIX
MenbHUL? Ha3oBUTE OOBIYHYIO KPYMHOCTh IMUTAHUS CTEPHKHEBBIX MEJbHUII, MEIbHHUIL
CaMOMU3MEJIbYCHHUS.

HazoBure MeTo1bl onpeienenus Mpou3BOAUTEIBHOCTH IAPOBBIX MenbHUL. Hanumunre
pacueTHble (OpMyJNBI I 3TUX METOM0B. Kak omnpenenstoT 4YuClIeHHbIE 3HAuYEHUs
BXOZSIIUX B (hopMyIbl K03(HHUITHEHTOB?

Ha3oBute OCHOBHBIE BUBI T'PaBUTALMOHHBIX MamMH. CpaBHUTE MPEUMYIIECTBA U
HEJ0CTaTKHU, 00JIaCT IPUMEHEHUS.

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

Ha3oBure ocHOBHbIE TpeOOBaHUs TMpaBHJ TEXHUKU OE€30MaCHOCTH IO 3alluTe
TPYAALIMXCS OT TOPAKEHHUS TOKOM, OTPABJICHHUS peareHTaMH, JISTOYHbIX 3a00JIeBaHUH.
HazoBure mpeumyniectBa M HEAOCTATKM  BAPHMAHTOB C  CEKUMOHHBIM U
MHOTOCEKIITMOHHBIM pPa3MeIlleHueM 00OpYJOBaHMs B TIJIABHOM Ii€Xe 00OraTUTENIbHOM
babpuxu.

Hanumwure npuMepHbI TUTYIBHBI CHUCOK OOBEKTOB THIMMYHOW (hIOTAlMOHHOMN
babpuku OONBIION TPOU3BOJUTEILHOCTH.

Haueprute 0cHOBHBIE Pa3HOBUIHOCTH OJHO- M IByXCTaJAUATIBHBIX CXEM U3MEIbUYECHHUS.
Haueptute cxemy NpUEMHOrO YCTpOCTBA W pa3MelIeHHs APOOMIIKH KpPYIHOTO
JIpo0JieHus IPU KPYIMHOKYCKOBOW pyJie U O0JIbILION MPOU3BOAUTEILHOCTH (haOpUKU: a)
C IPUEMHON BOPOHKOM M muTatenem; 0) npu padore Ipoduiku nmoj 3aBajgoM. [louemy
B ATHX YCJIOBUSIX JPOOUIIKM YCTaHABIMBAIOTCS PSIIOM C IPUEMHBIM yCTPOHCTBOM?
Haueptute cxemy pacroyio)keHUsl JPOOMJIOK CpPEIHEro M MEJIKOro JIpOoOJIeHUs |
IrPOXOTOB B 3aMKHYTOM ITUKJIE Ipo0sieHHs Ha (pabpuke Maioi IPOU3BOAUTEIbLHOCTH.
To xe, Ha (pabpuke OOJBIION MPOU3BOJUTEIBHOCTH: @) C COBMEIIEHHBIMHU ONEPALIUSIMU
IrPOXOYEHHMSI B TPETHEH CTaJNK MPH JIETKOTPOXOTUMOM U TPYJHOTPOXOTUMOM pyJe; 0) ¢
pa3ie’bHBIME  ONEpalisIMU TPOXOUYEHHs B TpeTbed craguu (rpoxora TOA
JTPOOUITKAMM ).

Haueptute cxemy pacroyioskeHust 000pyI0BaHMs B 1I€Xe U3MEIbUEHUS: a) OJTHOPSAHOE
pa3MeleHne MeJIbHUIL; 0) IBYXPSIIHOE pa3MellleHne MEJIbHHUIL; B) 3aMbIKaHHE MEJbHUI]
C TUIPOLUKIOHAMH.

HauepTtute cxemy pacnojioskeHusi 00OpyIOBaHHS 11€Xa W3MENIbYCHHs MPU yCTaHOBKE
MEJBHUI] PyJHOTO CAMOU3MEIbUYEHUS.

Onpenenure TEPMUH «ILNTIOTHOCTh 3aCTPOMKN».
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[lepeuncnure raBHBIE YCIOBHS, NMPEIbSABISIEMbIE K IUIOIIAAKE IS CKIaIUpPOBAHUS
MOKPBIX XBOCTOB.

[lepeuncnure Mepsl OOPHOBI C BPEIHBIM BIMSHUEM Kiacca KPUTHUECKOW KPYMHOCTH
IPU PYZAHOM CaMOU3MENIbUEHHUH U MOITYCAMOU3MENIbYEHNH.

[lepeunciure HOPMBI U TpeOOBAaHUS, KOTOPbIE JOJDKHBI COOJIIONATHCS — TPH
MIPOCKTUPOBAHUHU 000OTaTUTEILHBIX (hadpuK.

[lepeuncinure OCHOBHBIE CHOCOOBI CKJIQJAMPOBAHUS CYXHX XBOCTOB OOOTATHUTEIBHBIX
¢abpux. KakoBpl 00mMe NpPUHIMIBI BbHIOOpPa M TEXHOJOTMYECKOTO pacyera
000raTUTENBHOTO 000PYAOBAHUS?

[lepeuncnure OCHOBHBIE TpPeOOBAaHUS K TI€HEPAIbHOMY IIJIaHy OOOraTUTENbHOM
babpuxu.

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

Vkaxkure, Ha Kakue IpyMNIbl MOJIPA3AESIOTCd UCXOJIHBIE MOKa3aTeNu Ajs pacuera
[IJIAMOBOM CXEMBbI?

Yem ompenensercss 1LenecooOpa3HOCTh MCIIOJIB30BaHMS TOTOBBIX JeTaled WU
NPUMEHEHHE METANTHIECKUX KOHCTPYKIMNA B OTAAJICHHBIX pailoHax?

Yo Takoe TeXHOJOTUYECKUN periaaMeHT?



TEXHOJIOTHYECKASA KAPTA JTUCHUIIJIMHBI

OCHOBHASA OBPA3OBATEJIBHASA ITPOI'PAMMA
21.05.04 T'opnoe aeno, cnenuanuszamus Ne6 «OQo6orameHue moJjie3HbIX HCKOMAaeMbIX»
(xox, HampaByIEHHE, TPOHIIb)

TEXHOJIOI'MYECKASA KAPTA

HIndp mucrummmas! o PYIIT | b1.B.O/I.1

Hucuunnuna | IIpoekTHpOBaHHME 000raTHTEIbHBIX (Pa0OPHK

Kypc |5 [cemectp |E,F

Kadenpa | TOPHOTIO0 J1eJ1a, HAYK 0 3eMJie U MPUPOA000yCTPOiicTBa

@®.11.0. npenoiaBaTens, 38aHUe, JOHKHOCTD | CxopoxonoB B.®., 1-p TexH.HayK, npodeccop
D61 TPYIOEMKOCThucner | 252/7 | Kon-Bo cemectpoB | 2 | ®opma kouTpons | IK3aMeH
HK06H1./T8K. CceM. |10/10 []:[P/CMO6LLL/T6KA CeM. |20/6 l-]_A[BO6LLL/TeKA CceM. I '/' | CPC 0OIIL./TEK. CEM. I 209/20

Komnerenuuu odyuaromierocsi, popmupyemMbie B pe3yibTaTe 0CBOCHHS M CUMILINHBI:
- F'OTOBHOCTb OCYHICCTBJIATH TCXHUYECKOC PYKOBOJACTBO T'OPHBIMU W B3PBIBHBIMHU pa6OTaMI/I npu 3KCHHyaTaHHOHHOfI pa3BEIKeE,

JOOBIYe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, CTPOHTENHCTBE M IKCIUTyaTaI[Ud IOJ3€MHBIX OOBEKTOB, HEMOCPEICTBEHHO YIPABIATH
MPOLIECCAMH Ha MPOU3BOICTBEHHBIX 0OBEKTAX, B TOM YHCIIE B YCIOBUSX Ype3BbiuaiiHbix cutyanuii (ITK-4);

- TOTOBHOCTH JIEMOHCTPHPOBATh HABBIKH Pa3pa0dOTKHU IIAHOB MEPOIIPUSTHII IO CHIDKEHUIO TEXHOTEHHOM HAarpy3KH IMPOM3BOJICTBA Ha
OKPYKAIOIIYIO Cpely HPH SKCIUIyaTallMOHHOW pa3Benke, NoObIYe M mepepaboTKe TBEPABIX IMOJIC3HBIX HCKOMAEMBIX, a TaKKe HpH
CTPOMTENBCTBE M SKCILUTyaTalluK T03eMHBIX 00beKkTOB (ITK-5);

- TOTOBHOCTh K pa3pa0OTKe MNPOEKTHBIX WHHOBAIIMOHHBIX PEIICHHI IO SKCIUTyaTallMOHHOH pa3Benke, mo0bIue, nepepaboTke
TBEPABIX MOJIE3HBIX HCKOMAEMbIX, CTPOUTENIBCTBY M OKCILTyaTaluH M0A3eMHbIX 00bekToB (ITK-19);

- CIOCOOHOCTh AHAIM3UPOBATH T'OPHO-TEOJOTMUECKYI0 HH(OPMALMIO O CBOWCTBAX M XapaKTEPHUCTHKAX MHHEPAJIBHOTO CHIPbS H
Bmemarornux nopox (IICK-6.1)

- CIIOCOOHOCTH pa3pabaThIBaTh U PEAIM30BBIBATH IIPOEKTHI NMPOU3BOJCTBA IPH HepepadoTKe MUHEPAIBLHOTO M TEXHOTEHHOTO CHIPBS Ha
OCHOBE COBPEMEHHOH METOIOJIOTHH TIPOSKTHPOBAHMS, PACCUMTHIBATH IPOU3BOAMTENBHOCTE M ONPEACIATH MapaMeTpbl 000pYIOBaHHs
obGorarurenbHbIX (pabpuK, GOPMUPOBATH FEHEPATBHBIN IUTaH U KOMIIOHOBOYHBIE pelieHust oborarutesbHbix (adpuk (ITICK-6.4);

- CHOCOOHOCTh aHAIM3UPOBATh U ONTHMH3MPOBATh CTPYKTYpPY, B3aUMOCBSI3H, (DYHKIMOHAIBHOE Ha3HAYECHNE KOMILIEKCOB MO JOOBIUE,
nepepaboTke M OOOTAIICHHUIO IMOJIE3HBIX HMCKONMAeMbIX W COOTBETCTBYIOIIMX IIPOM3BOACTBEHHBIX OOBEKTOB MPU CTPOUTENBCTBE U
PEKOHCTPYKIHMH C y4ETOM TpeOOBaHM MPOMBIILICHHOMN U 9KoJornueckoit 6e3oracHoctH (IICK-6.6).

Koa ¢popmupyemoii komnereHuuu Coaepxanue KoanuecrBo MaxkcumaJjibHOe Cpok
3alaHus MEpONpUATHH | KOINYecTBO 0AJIJIOB |IIPeI0CT ABJECHHSA

Beoonwrit o110k

He npengycmorpen | | | I

Ocnoenou 610K

TK-4, IIK-5, ITK-19 TICK-6.1, [IpesenTarus 1 7 B teuenne ceccun
I1CK-6.4, IICK-6.6
TK-4, IIK-5, [TK-19 TICK-6.1, Pewrenue 3a7a4 3 18 B Teuenue ceccuu
I1CK-6.4, IICK-6.6
I1K-4, I1K-5, ITK-19 TICK-6.1, ["pymmoBas 5 4 Bo Bpems
I1CK-6.4, TICK-6.6 JTUCKYCCUST 3aHATUN
I1K-4, TIK-5, TIK-19 TICK-6.1, VeTHB onpoc 3 9 Bo Bpems
IICK-6.4, IICK-6.6 3aHATHI
I1K-4, TIK-5, TIK-19 TICK-6.1, KonTponbHas 1 22 3a 1Be HeAeau 10
TICK-6.4, IICK-6.6 abora HayJayia CECCHU
Bcero: 60
TIK-4, IIK-5, TTIK-19 TICK-6.1, SKsaMeH 1 Bompoc - 20 Mo pacrucanuio
I1CK-6.4, [ICK-6.6 2 Bompoc - 20
Bcero: 40
Hroro: 100

JlononnumenvHulil 010K

I1K-4, TIK-5, TTIK-19 T1CK-6.1, O/rOTOBKA OMODHOIO KOHCIICKTA 5 Ilo coryiacoBaHHIO
TICK-6.4, TICK-6.6 8 P c
Bcero 6aJ1J10B 110 I0NOJHUTEIBHOMY 0JIOKY)| 5 NpernoaBaTeieM

[IIkaya oLeHNBaHMS B paMKax OaJuIbHO-pEHTHHIOBOM cucteMbl MATY: «2» - 60 GamioB u Menee, «3» - 61-
80 Gamios, «4» - 81-90 6aioB, «5» - 91-100 6asuioB.




TEXHOJIOI'MYECKASA KAPTA
Iudp uctpmmmss o PYIT | B1.B.OJL1
HJuctunnuna | IIpoexTHpOBaHNE 000raTHTEIbHBIX (hadpuK
Kypc |6 [cemectp |H
Kadenpa | TOPHOrO J1eJia, HAYK 0 3emJjie H MPHPOI000yCTpOiicTBa

@®.1.0. npenoiaBaTens, 3BaHUe, JOIHKHOCTD | CxopoxonoB B.®@., 1-p Texn.HayK, mpodeccop
D61 TPYIOEMKOCThuwcner | 252/7 | Kon-Bo cemectpoB | 2 | ®opma kouTpons | 3auer
HK06H1./T8K. CceM. IlO/' []:[P/CMO6LLL/T6KA CEM. |20/14 l-HBo6LuA/TeKA ceM. I '/' | CPC 0O1IL./TEK. CEM. I 209/189

Komnerenuuu odyuyarouerocsi, popmMmupyemblie B pe3yibTaTe 0CBOCHUS N CHUILIUHBI:
- TOTOBHOCTH OCYHICCTBJIATH TCXHUYCCKOC PYKOBOACTBO T'OPHBIMU W B3PBIBHBIMU pa6OTaMI/I npu SKCHHyaTaHHOHHOﬁ

pa3Benke, HOObIME TBEPABIX IIOJIE3HBIX HCKONMAEMBIX, CTPOUTENBCTBE W OSKCIUTyaTallMd IOJ3E€MHBIX OOBEKTOB,
HETOCPEACTBEHHO YIPaBIATh MPOLIECCAMU Ha NMPOU3BOACTBEHHBIX 0OBEKTaX, B TOM YHUCJIE B YCIOBUAX YPE3BBIUAHBIX
curyanuii (ITK-4);

- TOTOBHOCTH AEMOHCTPHPOBAaTh HABBIKM Pa3pabOTKH IIAHOB MEPOIPHUATHI MO CHIDKCHHIO TEXHOTCHHOW Harpy3KH
MPOM3BOJICTBA HA OKPY’KAIOI[YIO CPERy MPH SKCIUTYyaTallHOHHON pa3BenKe, JOObIUE U MepepaboTKe TBEPABIX IOJIE3HBIX
HCKOIIAeMBIX, a TAK)KE [IPH CTPOUTEIBCTBE U IKCILTyaTaluu oa3eMusix 06bekToB ([TK-5);

- TOTOBHOCTh K DPa3pabOTKE INPOCKTHBIX WHHOBAIMOHHBIX PEHICHHH IO 3KCIUTyaTallMOHHOM pa3Benke, oObIue,
nepepaboTKe TBEP/IbIX MOJE3HBIX HCKOMAEMbIX, CTPOUTEIBCTBY U OKCIUTyaTaI[MK Mo 13eMHbIX 00bekToB (ITK-19);

- CIIOCOOHOCTh aHAJIM3UPOBATH TOPHO-TEOJOTHYECKYI0 MH(OPMAIMIO O CBOMCTBaX M XapaKTEPHCTUKAX MUHEPAIBHOTO
cbIpbst U BMelnaronmx nopox (IICK-6.1)

- CIIOCOOHOCTh pa3padaThiBaTh M PEANTU30BBIBATH IPOEKTHI IPOW3BOJACTBA MpH NepepaboTKe MHUHEPAIbHOTO |
TEXHOT€HHOTO CBIPbS Ha OCHOBE COBPEMEHHOW METOOJIOTMH NPOCKTUPOBAHHS, PACCUUTHIBATH MPOU3BOIAUTEIBHOCTh U
OIIpEeNeIsITh MapaMeTphbl 000pYAOBaHMS 000TaTHTENBHBIX (abprK, GopMUpOBaTH TeHEPATBHBIA IUIAH ¥ KOMIOHOBOYHBIE
petietus oborarurenbhbix Gadpuk (IICK-6.4);

- CIIOCOOHOCTH aHAJM3UPOBAaTh U ONTHMH3UPOBATh CTPYKTYPY, B3aHMOCBSI3H, ()YHKIHMOHAIBHOE HAa3HAYECHHE KOMILIEKCOB
10 100bI4e, TepepadoTKe W 0OOTAIIEHHIO TTOJIE3HBIX MCKOIIAEMBIX U COOTBETCTBYIOIIMX MPON3BOACTBEHHBIX 00BEKTOB IIPH
CTPOUTEILCTBE U PEKOHCTPYKIIUK C YIETOM TPeOOBaHM MPOMBIIIIEHHOHN U dKosorndeckoit 6ezonacHoctu ([ICK-6.6).

Kon ¢popmupyemoii komnerenunu | CoaepixxaHue KosimuecTBo MaxkcumaJjbHoe Cpok
3a/1aHusA MEpPONpUATHI | KOJHYECTBO 0AJIOB | MPeIoCTaBIeHH

Beoownwtii onok

He npexgycmotpen | | | |

Ocnoenoii 010K

I1K-4, IIK-5, TIK-19
TICK-6.1, [Ipe3eHTanms 1 7 B teuenne ceccun
IICK-6.4, IICK-6.6

I1K-4, IIK-5, TIK-19
TICK-6.1, Pemenne 3amay 2 12 B teuenne ceccun
IICK-6.4, IICK-6.6

TIK-4, [IK-5, TIK-19
TICK-6.1,
[ICK-6.4, [ICK-6.6

['pynnosas

TICKYCCHSA 2 4 Bo Bpems 3ausTHI

I1K-4, TIK-5, TIK-19
TICK-6.1, 'Y CTHBIN ompoc 5 15 Bo Bpems 3aHsaTHI
TICK-6.4, IICK-6.6

TIK-4, [TIK-5, TIK-19

[ICK-6.1 KoHTponbpHast 1 99 3a e HEIEITH 10
TICK-6.4, TICK-6.6 paboTa HAYaJIa CECCHH
Bcero: 60
[IK-4, I1K-5, TTIK-19 | o 0
TICK-6.1, 3auer 5 BOHpOC =20 ITo pacnucanuto
I1CK-6.4, IICK-6.6 OIIpOC
Bcero: 40
Hroro: 100
Kypcoeoii npoexm
HK-41"IIEII§-% 1HK'19 IoscHuTEenBHAS 3aNIUCKA 50 3a JiBe HeeIH 10
IICK-6.4, IICK-6.6 , I'paduueckas yactp 50 ceccun




Jononnumenvnuutit 610k

I1K-4, I1K-5, I1K-19
IICK-6.1,
I1CK-6.4, [ICK-6.6

TloaroroBka OIIOPHOT'O KOHCIICKTAa

5

Bcero 6a/1y10B 110 10NMOJIHUTEJILHOMY 0J10KY

5

Ilo cornmacoBanuro ¢
npenogaBaTeyieM

[lIxana oreHMBaHUSA B paMKax OaTbHO-peUTHHTOBON cucTeMBI MAIL'Y: «2» - 60 6amuioB u MeHee,
«3» - 61-80 OamnoB, «4» - 81-90 6amos, «5» - 91-100 6anos.
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