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OLIEHOYHBIE CPEJCTBA J1JI51 IPOBEJEHMS IPOMEKYTOUYHOM
ATTECTALIMM OBYYAIOLUXCS MO JUCHUIIIUHE (MOIY.JIIO)

1. O6uue cBegeHus

1. | Kadenpa ['opHoro Aena, Hayk 0 3emiie ¥ IpUPO1000yCTPOHCTBA
2. | CneuuaibsHOCTh 21.05.04 T'opHoe neno

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

4. | MucturmuHa (MOJTyIIb) [TpoekTupoBaHue o00oraTuTEIBLHBIX (habpuk

5. | ®opma 0O6yueHus OYHast

6. | ['ox Habopa 2019

2. IlepedyeHb KOMIETEHIUH

- TOTOBHOCTb OCYIIECTBJIATh TEXHHUYECKOE PYKOBOJCTBO TOPHBIMH W B3PBIBHBIMU pabOTamMu MpHU
9KCITyaTallMOHHON pa3BelKke, J00blue TBEPIbIX TMOJIE3HBIX HCKOMAEMbIX, CTPOUTENBCTBE U
9KCITyaTallid  MOJ3€MHBIX  OOBEKTOB, HEMOCPEACTBEHHO  YIPABISATH  IpolLleccaMH  Ha
POU3BOICTBEHHBIX 00BHEKTAX, B TOM YHCIIC B YCIOBUAX Upe3Bbluaiiibix cutyarmii (ITK-4);

- TOTOBHOCTH JICMOHCTPHUPOBATh HABBIKH pa3pabOTKH ILJJAHOB MEPOINPHUATHH TIO0 CHIIKEHHUIO
TEXHOTCHHOW HArpy3KH MPOU3BOJICTBA HA OKPYXKAIOIIYIO CPEIy MPH IKCILTyaTaI[MOHHON pa3BelKe,
no0biue W TepepaboTKe TBEPIBIX IOJIE3HBIX HCKOMAEMBIX, a TaKKe IPH CTPOUTENBCTBE U
9KCIUTyaTaIiu moa3eMHubix 00bekToB (ITK-5);

- TOTOBHOCTh K pa3pabOTKe MPOCKTHBIX HWHHOBAIMOHHBIX PEIICHWA 110 AKCILTyaTal[HOHHON
pa3Bejke, 100bIYe, epepadoTKe TBEPABIX MOJIE3HBIX UCKOMAEMbIX, CTPOUTENHCTBY U OKCILTyaTalluu
noa3eMHubIX 00bekToB (ITK-19);

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

- CnocoOHOCTh pa3padarhiBaTh W PEATM3OBBIBATH MPOCKTHI IMPOM3BOJCTBA IPH  IepepadoTke
MUHEPATLHOTO M TEXHOTEHHOTO CHIPhS HA OCHOBE COBPEMEHHOH METOJOJIOTHU TPOCKTUPOBAHWS,
pacCYMTHIBATh MPOU3BOMUTEIFHOCTh M ONPEACTATH IMapaMeTpbl O0OPYIOBaHUS OOOTATHTEIHEHBIX
dabpuk, GopMUpoBaTh T€HEPAIBbHBIN TUIAH U KOMIIOHOBOYHBIE PEIICHUsT 000TaTUTENBHBIX (HaOpuK
(TICK-6.4);

- CIOCOOHOCTh AaHAIM3WUPOBaTh M ONTHMHU3UPOBATH CTPYKTYPY, B3aMMOCBSI3H, (PYHKIIMOHAILHOE
Ha3HAueHHE KOMIUIEKCOB IO J00bIYe, TNepepadoTKe U OOOTAlllEHHIO TOJIE3HBIX HCKOMAEMbIX H
COOTBETCTBYIOIINX MPOU3BOJCTBEHHBIX OOBEKTOB IMPHU CTPOUTENHCTBE M PEKOHCTPYKIIUU C YYETOM
TpeOOBaHU MPOMBIIIICHHOH U 3KojorHueckoi 6e3omacuoctr (IICK-6.6).




1. K

HTCPUHA U NTOKA3aTEC/IU OICHUBaAHUSA KOMIIeTeHIINii Ha PA3JUYHBIX 9Tanax ux q)opMI/IPOBaHI/Iﬂ

Kpurepun u noka3zareju OlleHUBAaHUSA KOMIIETEH Ui DopMbI
Jdran (popMUpPOBaAHUSA
®opmupyemas KOHTPOJIA
KOMIIeTeHI[UM (Pa3/iesibl, TeMbI 3HaTh: YmMmern: Baapgers:
KOMIIEeTeHIIUS copmMHupOBaHHOC
JUCHHUIIJINHBbI) .
TH KOMIICTCHIIUHU
TIK-4, TIK-5, OCHOBHBIE 33J]a4M 110 Pa3BUTHIO IIpe3enTanus
IK-19 000raTUTENEHOM MPOMBIIIJICHHOCTH Ha
Onmmkaiiniee BpeMs;
1. Beere. 00BEM U COZIEPIKAaHUE HEOOXOTUMBIX
JUTS IPOCKTHUPOBAHUS
HCCIIEIOBATEIbCKIX paboT 1o
000raIeHuIo;
TpeOOBaHNUS K KaUeCTBY KOHIIEHTPATOB
[IK-4, TIK-5, pazzienurTenbHble TpU3HAKU 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 NPUHIMITHAIBGHOW CXEMBI oOorareHus MUHHMAJIbHOE MPAaKTUIECKOTO
o0oraIeHus COJIEp)KAHUE TIOJIE3HOTO HCIIOJIb30BaHUS
KOMIIOHCHTA B HCXOJHOM | HEOOXOIUMBIX
CBIPBE B 3aBHCUMOCTH OT HOPMATHBHBIX
MpeJeTbHO JOMYCTHMOM JIOKYMEHTOB ISt
ce0ecTOMMOCTH TOTOBO BEIOOpa 1 00OCHOBAHUS
TIPOAYKITUH TEXHOJIOTHYECKUX CXEM
oOoraiieHns
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 OJIE3HOTO HCKOIIAeMOT0; OTIPEeNIeNATh CyTOYHYIO H
(haOpUKH 1 OTAETHHBIX €€ IEX0B MOTPEOHOCTH B KOHIIGHTPATax 4acOBYIO
MIPOU3BOIUTEIHHOCTH
(abpuKH 1 OTAETHHBIX €€
LIEXOB
IK-19, (hu3nveckre 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




TIPOOMIIOK;

YCIIOBHS MPUMEHEHHS OIIepaLHit
IPEeIBAPUTEIEHOTO U IOBEPOYHOTO
I'POXOYCHHUS;

o01ue yciIoBUsS U METO/IBI pacyueTa,
WCXOJHBIE ITaHHBIE /IS 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, oTiepaIyy KJIacCU(HUKALNH B CXEMaxX BBIBECTH (OPMYITY JUTA HaBBIKAMH YcrHbli onpoc,
I1CK-6.1, M3METbUYCHNS; pactdera THIIOBBIX MPaKTHIECKOTO pereHue 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;
KJacCU(UKAIIUIO 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 | 00OTameHust 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
KOMOHHHMPOBAHHHIMH METOTaMH KOHJIMLIMHM Ha KOHLIEHTPATHI; oOorareHus UCTIOJIb30BaHMS
HEOOXOANMBIX
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 paccuMTHIBATh 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 MPOM3BOIUTEIBHOCTD JAHHOTO TUMA | 000pYyZOBaHMUS JUIS 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, peXKUMa pabOTHI IPaBUTALUOHHBIX, TOPHO-000TaTUTEIHHOM
TEXHOJIOTHYECKOTO pacuera 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 1
TOBapHOTO OanaHca
KOMIIOHEHTOB CBHIPbSI;
PacCYUTHIBATH TEXHUKO-
HSKOHOMHYECKHE
MOKa3aTeJ I OTACIBHBIX
THUIIOB alMaparoB

I1K-19, YCIIOBUSI, BIUSIOIIUE Ha BEIOOD BBIOMPATH IUIOIIA/KY Ul | HaBBIKAMHU VYcTHslil 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
MPOU3BOIUTENBEHOCTH, KPYITHOCTH OTZEJIEHUSX KPYITHOTO, JIOKYMEHTOB ISl
KYCKOB PYZbI, COAEPKaHUS B pyie CPEIHETO ¥ MEJIKOTO BBIOOPa 1 0OOCHOBAaHUS
BJIard ¥ TJIMHBI, pesibepa MECTHOCTH; 00JIeHMS; A3MEICHUS
11. Pa3memenne oOoOpyInoOBaHUS B P b > Ap i p t
. KOMITOHOBOYHBIE CXEMBI LIEXOB HAYePTHTh CXEMY 000pyIOBaHUS B IIEXaX
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 TPOTHBONOKAPHOH | MEpPONPUATHAMHE MO 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 (yriaei) IDaHHOTO I1CK-6.1,
I1CK-6.4,

MECTOPOXKICHHUSL.

I1CK-6.4




4 KpuTepnu U MIKAJIbI OLEHNBAHUS

1.1 YcrHblii onpoc

HpOHeHT IIpaBUJIbHBIX OTBCTOB

Mo 40 41-60 61-80 81-100

KonmuecTBo 0aioB 3a pelieHHbBIN TeCT 0 1 2 3

1.2 Pemrenne 3aaay4

6 0ayuIOB BBICTABISIETCS, €CIU CTYIEHT PEIINI BCE PEKOMEHIOBAaHHBIC 3a/Ia4M, MPABUIBHO
U3JI0KHUJI BCE BapHAHThl HMX pEIICHUs, apryMEHTHPOBAaB HX, C O00S3aTENbHOW CCHUIKOM Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIN IO COJCPKAHUIO ITO HEOOXOIUMO).

4 Oanya BBICTABISIETCA, €CIU CTYACHT peuuia He MeHee 85% peKoMeHJOBaHHBIX 3ajiad,
NPaBUIBHO M3JIOKWII BCE BAPHAHTHI PEIICHUS, apTYMEHTUPOBAB HX, C 00s3aTEIbHON CCHIIKOW Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CIIH TIO COACPIKAHHIO 3TO HEOOXOAMMO).

2 Oayuta BBICTABISICTCS, €CIIM CTYACHT pelmia He MeHee 65% peKOMEHIOBaHHBIX 3ajad,
IIPABUJIBHO M3JI0XKUJI BCE BapUAHThl UX PELIEHMs], apryMEHTUPOBAB UX, C 0053aTeIbHON CCHUIKOU
Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIIH IO COJEPIKAHUIO 3TO HEOOXOAUMO).

0 G6ammoB - eciaM CTYACHT BBHINOJIHHUI MeHee 50% 3amanus, W/nuian 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]1a4H;
— CTpyKTypa ¥ colepkaHue paboThl COOTBETCTBYET IMPEIbSBISIEMBIM
TpeOOBAHUM;
—rpaduyeckas dYacTb COJEPKHUT HEOOXOAMMBIE JAHHBIE JJIs PacyeToB
rapaMeTpoB U MOKa3aTelel NpoeKTa;
— CTYJEHT Y€TKO M NIpPaBWJIbHO OTBEYAET Ha IOCTaBJIEHHBbIE MpPENOJaBaTeseM
BOIIPOCHI;
— MPaBUJIILHO BBHIBOJIUT HEOOXOAMMBIE pacyeTHHIE OPMYIBI U 3aBUCUMOCTH.
15 —B paboTe B MOJHOW Mepe OTPaKeHbI BCE BOMPOCHI M PEIICHUS, CBS3aHHBIE C
pacyeToM JaHHOM 3aJ1auH;
— CTpyKTypa U cojJepkaHue paboThl HE B TIOJHOW Mepe COOTBETCTBYET
MIPeIbSBISIEMBIM TPEOOBAHUSIM;
— paboTa COAep>KUT He3HAUUTEIbHbIEC OIIMOKU WIIK HETOYHOCTH;
— OTBEThl CTYJEHTAa Ha IOCTAaBJICHHBIE NPENOJABATEIEM BOMPOCHI COAEPIKAT
HE3HAUYMUTEJIbHbIE HETOUHOCTH M MOTPEIIHOCTH.
8 — B paboTe HE B MOJHOM Mepe OTPa)KEHBI BCE BOMPOCHI M PEIICHMUS], CBI3aHHBIE C
pEILICHUEM JaHHOMW 3a7a4u;
— paboTa COJEPKUT HE3HAYUTEIbHBIC OIIMOKHU WJIM HETOYHOCTH;
— CTY/ICHT HEYBEPEHHO OTBEYAET Ha MOCTABJICHHBIE MPENOIaBaTEIEM BOMPOCHI;
— JIOTIyCKaeT CYIIECTBEHHBbIE HETOYHOCTH, OIMMOAeTCs B OMNPEACICHHUIX |
BBIBOJIaX COOTHOIIICHHIA.
1 —B paboTe HE OTpaXEHBI BCE BOMPOCHI M PEIICHUS, CBS3aHHBIC C JTAHHOMN
3aJ1aveii;
—COJIEpKAHUE TOSICHUTEIBHOM 3alMCKH HE COOTBETCTBYET MNPEIbSIBISIEMbIM
TpeOOBaHUAM;
—rpadudeckas ¥ pacueTHasi YaCTH HE BBITIOJHEHA B IMIOJTHOM 00BEME;




—paboTa coep>KUT 3HAYUTEIbHBIE OIIMOKU HIIH HETOYHOCTH;

—CTY/ICHT 3aTPyIHSETCS NPHU OTBETaxX Ha IOCTaBJIEHHBIC BOIMPOCHI, JOMYCKAET
NPUHIUNHUATIBHBIE  OMMOKM B  IHCBMEHHBIX  pacyerax, HE  MOXeT
copMynHpOBaTh BaXKHBIE OMNpEJENCHUs M HAaWUMEHOBAaHUS NpPU OTBETaX Ha
BOIPOCHI, HE CAMOCTOSITEIILHO BBITOJIHIII IAHHYIO PadoTYy.

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

Kpurepuu oueHnBaHus babl
e 00yyJaroIIuiics OpUEHTHpPYEeTCS B IMpolieMe OoOCYXIEHUs, TrpaMOTHO
BBICKa3bIBa€T W OOOCHOBBIBA€T  CBOM  CYXKACHMs,  BiaJeeT
npodeccnoHaTbEHOM TEPMUHOJIOTHEH, OCO3HAHHO MIPUMEHSET 2

TEOPETHYECKUE 3HAHUWs, MaTepHall HM3jaraet JOTUYHO, TPaMOTHO, Oe€3
OIIOOK;

¢ 00yyarOMMNCs TNPUHUMAET YdYacTHE B JMCKYCCHHM, OOO3HAa4aeT CBOIO

MO3UIMI0, HO TP 3TOM €ro apryMeHTalus HeroyHas, 0e3 CChUIKM Ha 1
COOTBETCTBYIOLIME HCTOUYHUKHU
e 00y4arOIIMCs HE IPUHUMAET Y4acTHsl B IPYNIOBON AUCKYCCUU 0

4.6 Ipe3eHTanus (KPUTSPUU OIEHKH IPE3CHTALIIH )

MakcumaabHoe

CTpyKTYypa npe3eHTannum
PYKTYypa np o KOJHYECTBO GAILIOB

Conepxanue

CdopmynupoBana 1enb paboThl 0,7

[ToHsTHBI 331241 U X0 pabOTHI 0,7

Wudopmanus n3in0xKeHa MoJTHO U YETKO 0,7

Nnmoctpanum ycmuBaroT 3pPexT BOCTIpUATHS 0,7
TEKCTOBOM yacTH MH(OpMaIu

Crenanbl BBIBOJIBI 0,7

Od¢opmiieHue npe3eHTAMA

Enunbnii ctune odopmiienus 0,7

TexcT nerko untaercs, (POH COYETAETCS C TEKCTOM U 0,7
rpadukoin

Bce mapamerps! mpudra xopoio noxo0paHsl, pasmep 0,7
nprdTa onTUMaIbHBIA U OJJMHAKOBBINA Ha BCEX Claigax

KittoueBble €10Ba B TEKCTE BbIICIEHBI 0,7

JddexT npeseHTaNNH

OO11ee Bre4aTIeHUue OT MPOCMOTpPaA MPE3EHTALUH 0,7

Max K0JIM4€eCTBO 0aJ1710B 7

4.7 IlonroroBKa ONMOPHOI0 KOHCIEKTA

MakcumMaJjibHoe
Kpurtepun ouieHKH OMOPHOr0 KOHCIEKTA
KOJNYECTBO 0aJ1710B
- MOJITOTOBKA MaTePHUAJIOB OTIOPHOTO KOHCIIEKTA 110 U3y9aeMbIM TEMaM 3
JUCIUILTAHBI TOJIKO B TEKCTOBOU (hopMe;




- IOATOTOBKA MATE€PUAJIOB OIMIOPHOI0 KOHCIIEKTA MO0 U3y4aeMbIM TEMaM
JTUCIUIUTAHBI B TEKCTOBOM (popMe, KOTOpasi COMMPOBOKAACTCS CXEMaMH,
TabnuyHoi uHpopManuell, rpadukamu, BbIEICHHEM OCHOBHBIX
MBICJIEN C TOMOLIBIO IBETOB, NOYEPKUBAHUM.

4.8 KpuTepuu OlleHKH KYPCOBOI0 MPOeKTa

OasuIbl

KpUTEpUHU

Toscuumenvhas 3anucka

41 -50

- CTYJEHT B CpPOK, Ha BBICOKOM YPOBHE M B IIOJIHOM OOBEME BBIIOIHMII
KypCOBOH MpPOEKT, yMEJO CHUCTEeMaTHU3UpOBAI JaHHBIE B BHJE TaOMIL,
apryMEHTUPOBAHHO ¥ CAaMOCTOSTENBHO CHENal BBIBOIbI, IOATBEPAUB HUX
pacyeramu.

31-40

- CTYACHT BBIIIOJHHII IIPOCKT CAMOCTOATCIBHO B COOTBETCTBHH C 3aaHUEM,
TEMAa pPaCKpbITa IIOJIHOCTBIO, HO HCAOCTATOYHO HpOpa6OTaHI)I BBIBO/IbI,
HpaKTI/I‘leCKI/Iﬁ MaTCpHraJibl O6pa6OTaHLI HC ITOJIHOCTBIO.

21-30

- CTYACHT BBINOJHUI TPOEKT C HE3HAYUTEIIbHBIMUA 3aMEYaHHUsIMH, TeMma
pacKpbiTa HEJOCTaTOYHO, BBIBOJBI HOCST MOBEPXHOCTHBIM Xapakrep,
MIPAKTUICCKHUI MaTepHaibl 00pabOTaHbI HE TIOJTHOCTHIO, TOOYIIEHBI OIIUOKH B
pacuerax.

11-20

- CTYJEHT JIOMYCTHJI IPOCYETHI U OLIMOKU B paboTe, HE MOIHOCTHIO PACKPBLI
3adBJICHHYI0  TeMy,  CAelal  [OBEPXHOCTHBbIE  BBIBOJBI,  CJ1a00
IIPOJIEMOHCTPUPOBAII HaBbIKU PA0OTHI C TEOPETUUECKUMHU UCTOUHHUKAMH.

- CTYAEHT HE€ BBINOJHMUI KYypCOBOM IPOEKT JMOO BBINOJHWI C TPyOBIMHU
HapyLICHUSMH TpeOOBaHM, HE PACKPBLI 3asBICHHYIO TEMY, HE BBIIOJIHUII
IIPAKTUYECKYIO YaCTh IPOEKTA, HE CJieiaJl BEIBOABI M 0000LICHHUS.

I'paguueckuii mamepuan

41 -50

- OTPaXKCHBI BCE AJIEMEHTHI TEXHOJOTHUECKUX JJOKYMEHTOB B IMIOJIHOM 00bEMeE,
CXEMbI OTpaXXarOT CYTb TCXHOJOIMYCCKUX ITPOLECCOB, Fpa(i)I/IKa Ha BBICOKOM
YPOBHE.

31-40

- OTpPaXKEHbl BCE DJIEMEHTBhl TEXHOJIOTMYECKUX JOKYMEHTOB B 3aJaHHOM
o0beMe, TIIOTHOCTh BhIMONHEHHUsT He MeHee 80%, cXeMbl U y3Jbl OTPaKaroT
CyTh OpraHu3alliy TpOILECcCOB, TpaduKa Ha BBICOKOM YpPOBHE, HMEIOTCA
HeOoJIbIIINE OTKJIOHEHUS K TPeOOBAHUIO IO OPOPMIICHHIO.

21-30

- OTPaKEHBI BCE DJEMEHTHl TEXHOJOTHYECKUX JIOKYMEHTOB B 3aJaHHOM
o0BbeMe, TUIOTHOCTh BBINMONHEHUs He MeHee 80%, cXeMbl U y3JIbl OTpakaroT
CyTh OpraHU3aIMU TMPOIEeCCOB, Tpaduka Ha BBHICOKOM YpPOBHE, HMEIOTCS
HeOOJIbIINE OTKIOHEHHS K TPeOOBAaHHUIO 1O 0()OPMIICHUIO.

11-20

- OTpa)KE€Hbl BCE DJEMEHTBHl TEXHOJIOIMYECKHUX JOKYMEHTOB B 3aJaHHOM
o0BeMe, TUIOTHOCTh BBINONHEHUs He MeHee 80%, cXeMbl U y3JIbl OTpaKaroT
CyTh OpraHM3alMM MpPOLECCOB, I'paduKa HEBHICOKOTO KadecTBa, MMEIOTCA
HEOOJbIINE OTKIOHEHHS K TpeOOBaHUIO MO O(QOpPMIIEHHIO, HETOYHOCTH Ha
yeprexax.

- OTPAXXEHBl BCE DJIEMEHTHl TEXHOJOIMYECKUX JIOKYMEHTOB B 3aJaHHOM
o0beMe, OJHAKO 4YEPTEXKU HMMEIOT NPOTHBOPEUUs, HUMEIOTCS HeOOJbIINe
OTKJIOHEHUS OT NpaBmJl 0()OpMIICHUS, HEPAIIMOHAJILHOE 3aM0JHEHUE JIUCTA.

IIIxana onleHUBaHUSI KYPCOBOTI'O ITPOCKTA:




81 — 100 6an10B — «OTIUYHOY;

55 — 80 GayI0B — «XOpOLIOY;

31 - 55 GannoB — «yJOBIETBOPUTEIHHO;

0 — 30 6am10B — «HE YAOBIECTBOPUTEIHLHOY.

2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSl U METOAMYECKHEe MaTepHaJibl, ONpeae/saonue

Nnpoueaypbl OLEHWBAHUS 3HAHWI, yMEHMiH, HABBHIKOB M (MJM) ONbITA JAeSITEJbHOCTH,
XapakTepu3ylommx JTanbl (OpMHPOBAHHSA KOMIIETEHIIHI B Npouecce OCBOEHUS
00pa3oBaTeJbHOM POrPaMMblI

5.1 Ilpumepnoe 3a0anue na noHuManue mepmMuHo8

HGO6XOI[I/IMO BBI6DaTB OpaBUIBHOC ONIPCACICHUC TPUBCACHHBIX HOHSTHH:

— Lenb mpoeKTUPOBAHUS TIPEATPUSITHSI

— TeXHUKO-IKOHOMHUYECKOe 000CHOBAaHHE MIPOCKTA
— MeTo/ TEeXHUKO-3KOHOMUYECKOTO aHaIH3a

— Kpurepuu 3¢ (heKTUBHOCTH TpOeKTa

— TIpou3BoAMTENHLHOCTD IPEIITPHUSITHS

. OLICHKA KAaueCTBa BBIMIOJIHEHUS CUCTEMON CBOUX (DYHKIIHIA;

0. cpaBHUTENbHAsI KOMIUIEKCHAs! T€0JIOr0-9KOHOMHUECKAs OLEHKA, OMpeAEAtoIias TEXHUUIECKYIO
BO3MOXHOCTb U 11eJIeCO00Pa3HOCTh pa3padOTKN MECTOPOKACHUS;

. XapaKTepu3yeT UHTEHCUBHOCTb OTPAOOTKH MECTOPOKICHUS;

0. pa3paboTka HEOOXOJUMBIX JOKYMEHTOB JUIS CTPOMTEIHCTBA M JKCIUTyaTallMd TOPHOPYIHOTO
IpEIIPUITHS;

€. pacu€éT KOHEYHbIX JKOHOMMYECKHUX IIOKa3aTelell TEXHUYECKUX, TEXHOJIOTHYECKUX U
OpraHU3aLMOHHBIX PEILICHUH.

Karou: 1-x1, 2-0, 3-¢, 4-a; 5-c
1.2 Ilpumep pewmenusn 3adauu

3aoaua 1. TlpousBecTH mNpeABapUTENbHBIA pacdyeT CXEeMbl JIpoOJieHHs U 1oao0parth
JPOOUIIKH.
HcxonHble qanHble JUIs pacyera:
— MPOM3BOAUTENBHOCTh (pabpuku, Qg, MIH.T/TOA — 3;
— YuCTOE BpeMsl paboThl, 4/cyT — 21 (uex apobiienus), 24 (1ex u3Meab4eHus);
— 4ucio AHeH paboThl B Heaenmto: (habpuku — 7, 1iexa 1poodieHus — 6,
— ko3 punment amwxkenus, K, — 0.9;
— ko3¢ punuent HepaBHomepuoctu, Ky, — 1.1;
— XapaKTepUCTHKA PYABI 110 TBEPAOCTH — PYABI KPETIKHE;
— MaKCUMallbHasl KPYIHOCTB py/bl: HCXOAHOH (Dmax) — 700, npoGnenoii (d) — 25.

Hcxonnas pyna (700mm)
1

IIpeaBapuresnnbHoe rpoxoyenue |



Kpynnoe apoo.ienne
4

ls

IIpexBapuresibHOe rpoxouenue ||

Cpennee npodienne

8
\ 4
9y
IIpeaBapureabHoe rpoxoyenue |11
10 11
MeJikoe a1podJieHue
12
Y

l13

Hpob6nenas pyaa (-25mMm)
Puc. 1 Pacuernas cxema ipoGiieHus pyzsl

1. Ompenensito 4acoByr0 NPOU3BOAUTENBLHOCTD OT/IEICHUS U3MENBbUYSHHS U LIeXa IpOOIICHNUS.
PacueT npousBoautenbHOCTH (HabpHUKH 10 pye:

Q, =Q./(Nmn)=Q, /t, )

Ime: N — uymcmo paboumx mHer B romy (365); M— umcimo pabouynx CMEH B CYTKH (IS
JPOOHIIBHOTO OTAENEHHS — 3, TSl MEIbHUYHO-(PIIOTAIIMOHHOTO — 2); N— YHCII0 paboYMX 4acoB B
cMeHe (11 oTneneHus ApobueHus — 21, 11 MenbHUYHO-(IoTanmoHHOr0 — 24); t — pacuérHoe

(pabouee) Bpemst 00CTy)KMBaHUsI 000PYAOBAaHUS TEXHOJIOTHYECKUM IEPCOHAIOM, Y/TOI.
Q, =3000000/(365-2-12) = 343 1/u.

YacoBasi IpOU3BOUTENHLHOCTD 11€Xa OTIIMYAETCSI OT YaCOBOU MPOU3BOAUTEIHHOCTH 000PYIOBaHUS
B 1exe. [IponsBoautensHocTh 000pynoBanus B uexe Q, (1/4):

Q,=Q,/(t K ,K,)[1,ctp.29] (2)
rne K, — koodounmenT wucnons3oBanus obopymoBanus (0.9); K, — xkoaddunment

HEPaBHOMEPHOCTH mojaun nuTanus (1.1)
YacoBast IpOU3BOAUTENBLHOCTD LI€Xa IPOOJICHUS:

Q, =3000000/(6552-0.9-1.1) = 4631/u.

2. Ompepensito 001y CTENIEHb APOOICHUS
Sosuy = Do /d,.,[1,c1p.42] 3)
rane D, — HOMHHanmbHas KPymHOCTH UCXOMHOW pyasl (700MM), d — HOMHHANIBHAS KPYITHOCTh
JpoOJIeHOro NMPOayKTa (25 MM).



S5 = 700/25 = 28,

3. Ompenenso CpeIHIOK CTEMEeHb IPOOJIEHUS TTO CTaIHUSIM.

Sy = \/Susu s 4)

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

4.3aar0ch 3HAUCHUSIMU CTETICHHU JIPOOJICHHSI B OTIEPALUAX KPYITHOTO U CPEAHEr0 APOOIICHUSI.
IIpunumaem: S, = 3; S, = 3. [logcuyuThiBatO CTENEHb APOOIECHHS B CTAUU MEIKOTO IPOOIICHUS:

Su =S,5,/(S,S,)=28/9=3.11.

5.PaccynThiBal0 HOMHUHAJIBHYIO KPYIHOCTH MPOAYKTOB, MOJTYY4aeMyI0 MOCJE KaXIOW CTaauu
TPOOJICHUS.

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

d, =d, /S, =783.11=25mm.

6. Onpenensito HeoOXOMMYI0 MUHUMAJIBHYIO MHUPHHY B mpueMHbIX OTBEpCTHil IPOOHIOK

B Ka)KIIOUM CTaJlUH:
Bm = DHm /Kj” (5)

rae K, — koa¢durment, yunThIBaronumii 3aKkpynHeHne Kycka MakCUMalibHoro quamerpa D, 1o

max

cpaBHeHHIO0 ¢ HoMuHANBHBIM, D, .0 K, =0.8— s craamii kpymHOro u cpemHero ApoOIiCHUSL;
K, =0.85— mns craauii Menkoro apoGIieHus.
B, =D, /0.8=700/0.8 = 875 mm;
B, =D, /0.8 =234/0.8 =293 mwm;
By =D, /0.85=78/0.85 =92 mm.
7. Ompenensito HEOOXOIUMBIE pa3MeEphbl BBIXOJHBIX IENeH APOOMIOK B KaXKIOM CTaauu

UCXO0J U3 BEIMYMHBI MAKCUMAJIbHON OTHOCHTEIBHON KPYMHOCTH KYCKOB JPOOJICHOrO MPOJIYKTa
(Zy5) B 32aBUCHMOCTH OT KPEIIOCTH PY/IBI ¥ THIIA JPOOHIIKH.

3Ha4YeHUs Zy IPUHATHI 110 CIIPABOYHOMU JIMTEPATYpE, s TBEPABIX PYJ: A KPYIHOTO APOOJIEHUS

— 1.55, mst cperaero qpobiieHus — 3, T MENKOro podienus — 3.5
Pa3smep pa3rpy304HbIX mienei IpoOIiok onpesensercs no Gopmyne:

in =d,, [ Zgsn (6)
I, =d, /24, =234/1.55 =150 mm;
I, =d,, /24, =78/3=26wmm;

by =0, [ 25 =25/3.5=7 mm.

8. OnpezensieM OpUEHTHPOBOUHO BBIXOIbI MTPOAYKTOB MOCTYMAIOMIMX HA KAXKAYIO CTaJNIO

JPOOJICHUSI.
3Ha4yeHus1 BBIXOJ0B MIPOAYKTOB IPUHKUMAEM I10 CIIPaBOYHOM uteparype [1, Tadmn. 2.13, ctp. 42]
Kpymroe npoonenne — 80 — 90 %;
Cpennee npob6nenue — 80 — 85 %;
Menkoe apoonenue — 150 — 190 %;

9. Haxomum HeoOxoaumble OOBEMHbIE MPOM3BOJUTENLHOCTH JIPOOMIOK IO 3TUM

MPOJYKTaM.
[Tpu pacuere npUHUMAaeM HACBHIHYIO IUIOTHOCTH pyabl (p) — 1.6. Pe3ynbraThl npeaBapuTeIbHOIO
pacdera cBOJIUM B TaOuIty 1.
Tabmuua 1. — Pe3ynbraThl npeABapUTEIHLHOTO pacueTa CXeMbl IpOoOIeHHS



Cragus Boixon nutanust ApoOHIOK OT Tpebyemas 00beMHAsE TPOU3BOIUTENEHOCTh
IpoOieHus Ucxonnoro marepuana, % TPOOHIIOK, Mg
| 80-90 232 - 261
I 80 -85 232 — 246
i 75—-80 218 — 232

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

Tabnuna 2. — TpeOoBaHus K APOOUIIKAM B OTJIEIBHBIX CTAIUAX APOOJICHHUS.

Cranus Tun B, MM i, MM TpebOyemas Bapuantsl
IpoOneHus | APOOMIIKH TIpON3BONTETBHOCTE, M/d YCTaHOBKH
JIPOOHUIIOK
I KK/] 875 150 232 — 261 KK/ —900/140
KKJI — 1200/150
I KCJ] 293 26 232 — 246 KCI —3000T
i KM/J] 92 7 218 — 232 KM - 1750T
KMJI —2200T

OmnpenemnsieM 00beMHYIO IPOU3BOIUTEILHOCT BRIOPAHHBIX JPOOUIIOK.

OO0beMHass MPOU3BOAUTENBHOCTh APOOUIIOK KPYIMHOTO JpOOJeHMs, MPH 3aJaHHBIX pa3zMepax

pa3rpy304HbIX LIENEH:

Hpoounku KKJI — 900/140, npu mmpune pasrpy3o4Hoit menu 150mm — 450 M/

Jlpo6uku KKJI — 1200/150 — 680 m/u.

Hns apobunox KCJ u KM/l nipu u3BeCTHON NPOU3BOAUTENHHOCTU MPHU 33JaHHBIX pa3zMepax

1IeJel MPON3BOAUTENLHOCTE ONpeensieTcs mo hopmyie:

Qi :Qmax _M(Imax —i),M3/‘{. (7)
max min

[TpousBonutensHOCTh podunku KCI — 3000T, npu mupuHe pas3rpy304Hoit menu 25MM — 435

M/,

110-85 (15-7) =90 m°/u.
15-5

M(15—5):160 M/
15-5

[MpousBoautenbHOCTh Apoomiakn KMJ] — 1750T: Q, =110 -

[MpousBoautenbHOCTh Apoomiakun KM/ — 2200T: Q, =220 —

11. [ToacuuThIBa€M YHUCIO APOOUIOK, HEOOXOIUMBIX JI YCTAHOBKE IO MPEIBAPUTEIHLHOMY
pacuery.
TpebGyemyro mpOU3BOIUTENLHOCTh B CX€Ma C TPOXOYCHHEM MTPUHUMAEM CpeIHEH.
Pe3ynbrathl pacuera npeacTaBieHbl B TaOHIE 3.

Tabnuia 3. — CpaBHEHHE BApUAHTOB YCTAaHOBKH JIPOOUIIOK.

Cranus Tun [Ipon3BOUTENBHOCTS, Mg Yucno YcranoBouHas
npobiieHus JIPOOHIIKH TpeOyemas OJIHOM JpOOUIIOK | MOIIHOCTH 3J1./1B KBT
JPOOMITKH
OJTHOM BCEX
I KK/- 900/140 247 450 1 250 250
KK/ - 247 680 1 320 320
1200/150




1 KCA —3000T 239 435 1 400 400
i KM/ - 1750T 225 90 3 160 480
KM/ —2200T 225 160 2 250 500

B omepamum kpynHoro japobienuss mnpuHumaro napoownky KKJ[ - 900/140,

oOecrieunBaroIIell CHIKEHUE KAlUTAIbHBIX M OKCIUIyaTallMOHHBIX 3aTpaT IO CPaBHEHUIO C
npooukon KK/ — 1200/150.

B onepanum cpennero apooOsenus npuHuMaro apoowinky KCJI — 3000T. [lns menkoro
JIpOOJICHUS PYABI PEINOYTUTENICH BAPHAHT YCTAaHOBKU ABYX Apoouinok KM/ — 2200T.

1.3 Ilpumep evinonnenus KOHMpPOILHOU PadON b

PaccunTarh KOJIMYECTBEHHYIO CXEMY U3MENIBYCHHS U KITACCU(PUKAIIHH.
Hcxonuble nanHble 1S pacyeTa:
— MPOU3BOJUTEIBLHOCTH OTAeHeHUs Q, /4 — 75;
— cojnepkanue pacuetrHoro kiacca -0.074mm, %: B ucxomHoi pyme — 8 (B1
npoxykte — 68 (B4 *0;
— OTHOIIICHUE 00bEMOB MEJILHHI] BTOPOH CTauU K 00BEMY MEJIBHHMII IIEPBOI cTaauu M, - 1;
— OTHOILICHHUE YJIEIBHOM MPOU3BOAUTEIBHOCTH 110 Kiaccy -0.074MM MeNbHHUIL BTOPOH CTaIUH K
MenbHHIaM niepBoii ctaauu K, - 0.82.
PacueTHas cxema mpejictaBieHa Ha puc. 2

-0.074
00 ); B KOHEYHOM

1
HUsmenbuenue |
2
Knaccudukanus |
3 4
< A
)\ 4 5
Usmennuenue |l
6
Knaccudrikamms |1
7 8
\ 4 A\ 4 \ 4
9

Puc. 2 PacyeTHas cxema U3MeNbYEHMSI Py /bl

Ql = Qg =75 1/4.
OHpCIleJ'IHeM COACPKaHNUC PACYCTHOI'O KJIACCa B INPOAYKTC Ppa3rpy3Ku MCEJIbHUIIBI | cTaaun
HU3MCJIIBYCHHUA:

(8)

ﬂ2—0.074 — ﬂl—0.074 + (,B4—O.074 _ﬂl—0.074) /(l+ Km)




B, %" =8+ (68—8)/(1+1-0.82) = 41%.

Omnpenensito pa3KmwKeHUE MeckoB kiaccupukamnmu

R, =(-T,)/T,. ©)
I'ne T, — mapamerp, XapaKTepU3YIONIUI IJIOTHOCTh MECKOB Kiaccuukanuu. [Ipu kpymHOCTH
cimuBa 68 % k1. -0.074mMm, puHEMaeM ero paBabM (.75.

R, =(1-0.75)/0.75=0.33
3anaroch pa3KImKeHUEM CluBa Kinaccudukanmu, Rz = 1.6
PaccunThiBaeM BBIXOJ TPOAYKTA 3:

7/0:(ﬁuRc_ﬂcRn)/[ﬁc(Rc_Rn)] (10)
y. =(0.41-1.6—0.68-0.33)/[0.68(1.6 — 0.33)] = 0.36

7,=1-7.=1-036=0.64

Q3 = Qz‘ V.= 75-0.36 =27 1/u.

Q:=Q2—Q3=75-27=48 1/u.

[To ycnoBusiM pabOTBI MENTBHUIIBI B 3aMKHYTOM ITUKJIE M3MenbueHHs noiydaem: Q4 = Q7 = 48 1/4.
3agaeMcst 3HaUEHHEM IIUPKYIUPYIOIIEH Harpy3Ku BO BTOPOM CTaanu u3MenbyeHus. [Ipuaumaem k
YCIIOBHIO pyAbl cpenHel kperoctu. [Ipu kpymHocTH KOHEUHOTO mpoaykTta 68 % kit -0.074MmM,
3HaueHue nupKynupyrouei Harpysku: C — 280%.

Q5 = Qs=Q4(1+C) =48 (1+2.8.) = 182.4 1/u.
Qs=Qs—Q7=182.4-48 =134.3 1/u.

Br16op u pacuer o6opynoBaHuUS A7l U3METbUCHUSI.

Ncxonuble qaHHbIe UIs pacyera:

— MPOU3BOAUTENBHOCTH MENBHUIL IO pyAe 75 T/4;

— MPOU3BOIUTEIBHOCTH MEILHUIL JJOU3METbUYCHUS 48 T/4;

— KPYIHOCTb NMUTAaHUSI MEJIbHUIL] u3MenbueHus — 8% ki. — 0,074 mMm;;
— KPYIHOCTb NMUTaHus MeJbHUIL fou3menbueHus 20 % xi. — 0,074 mm;
— KPYIHOCTb KOHEYHOTO npoaykra 68 % xi. — 0,074 mwm;
[Tpou3BoAUTENHHOCTh MEITBHUIIBI TIO PYI€ OTpeaesseTcs GopMyIiou:

_qVv
Q_ﬂ_a,T/q

rae Q — Mpou3BOAUTENBHOCTD IO PyAE, T/4;

g — yZAeJibHas IPOU3BOIUTEILHOCTH 110 BHOBb 00Pa30BaHHOMY PacueTHOMY KJjaccy, T/am;

V — pabounii 06beM MENbHHUIIBI, M3;

B — comepxaHue pacueTHOro Kj1acca B U3MEIbYEHHOM MPOAYKTE, 10JIU €IUHUIIBL;

0. — COJEpKAaHUE PACUETHOTO KJIacca B UCXOJHOM ITPOLYKTE, JOJIU €IUHULIBI.

[Tpu pacuere npuHUMaeM JaHHbIE 110 iepepadoTke xene3Hou pyasl Ha KoBnopckom I'OKe

Ha ananoroBoii ¢abpuke, u3menbueHue npousBoautcs B menpHUIle Tuna MCILL 3200%4500mm.
MenbHuiia paboTaer npu ClIeIyIOIIHNX YCIOBHIX:

KPYIHOCTb MUTaHUsI MEIbHULBI — 20MM;

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

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

— yJAenbHas MPOU3BOJUTENLHOCTh IO BHOBb oOOpa3zoBaHHOMy kiaccy -0,074mwm, /™M,
cocrasyset 1,45 /M,

Pacuét npou3BOAUTENHHOCTH METBHUIIBI OCYIIECTBIISIO MO0 YPGEKTUBHOCTH U3MEbUYCHHS.

B xome pacu€ra g mpenmnonarar CpaBHHTH BapuaHThl ycTaHoBkM MenbHMIT MCILL 3200%4500,
MCIL] 3600x4500 u MCL] 4000x5500.



Omnpenensto 3¢ (HeKTUBHOCTh U3MENbUYCHHS JIEHCTBYIOIIEH MEIbHUIBI TI0 BHOBb 00pPa30BaHHOMY
kiaccy kpymHoctu (-0,074mm):

Q1 (ﬂk — :Bu )

e = ———= 1/(kB1'4), rae:
1
N — MOII[HOCTb JBUIaTEIs MEIbLHHUIIBI, KBT;
Q — MpoM3BOAUTEIBHOCTD ACHCTBYIOIICH MEIBHUIIBI, T/4;
S .— coxnepxkanue kiacca -0,074MM B ciiuBe MEIbHHLBL, %0;

B,— conepxanue kiacca -0,074MM B TUTaHUU MEIBHULBL, %0;

o — 215(0,2 - 0,045)
' 1000

Onpenensto 3pPeKTUBHOCTD U3MENBYCHHUS MEJIBHUI] HAa IPOSKTUpYeMoH padpuke:

e=¢K K,, t/(xBtu) rae:

K, — ko3 uumeHT n3MenbuaeMoCT, IpUHUMaeM paBHBIM | (Tak Kak repepadaThIBAlOTCS PY/IbI

10 CBOMM CBOWCTBAM aHAJIOTMYHbIE JCHCTBYIOIEMY IPEAIPUATHIO);

Ky — koaddunuent kpynuoctu pyabl, K = m/m,, rue: m — oTHOCUTEIbHAS TIPOU3BOIUTEIBHOCTD

MEJIBHUIIBI [P 3aIPOEKTUPOBAHHON KPYIHOCTH MCXOJHOTO M KOHEYHOIO HMPOAYKTOB, M, — TO

e JUIS ATAJIOHHOW MENIbHUIIBI, pab0TAOMIEH B TPOMBIIIIICHHBIX YCIOBHUSX.

m, npuHruMaeM paBHbIM 0,73, a m,, paBHbIM 0,81.

K =0,73/0,81=0.9;

¢=10,033-1-0.9 =0.03 1/(kBt-u)

Ornpenensito Tpou3BOAUTEILHOCT METBLHUIL IO hOpMYyIIe:

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

Q= L, T/4.
ﬁk _ﬁu
900.0,03
MCII 320054500 Q = ——— 22 _ & /u;
A MCIL Q= 041008 17
1000-0,03
MCII 3600%4500: Q = ———2° — 9 /u;
A MCIL Q= 041008 '™
2000-0,03
MCII 4000%5500: Q = S22 _ | 581/y;
Al MCIL Q=041_00s %"

Ornpenensto TpeOyeMoe YUCI0 MEJIbHHII;
Jst MCI] 3200x4500: n = 75/81=0.93=1,;
Just MCIL] 3600x4500: n = 75/91=0.82=1,;
st MCIJ 4000x5500: n = 75/158=0.47=1.

Ta6n1z1ua 4 — CpaBHeHI/IC BAPHUAHTOB YCTaHOBKH MCJIBHUII IO OCHOBHBIM ITOKA3aTCIISAM

Pa3mepsl Yucno Bec MenbaMI, T YcranoBouHast
OapabaHOB, | MEIBHUIL MOIITHOCTh, KBT

DxL, mm OJHOMU BCEX OJHOU BCEX
3200%4500 1 141 141 900 900
3600%4500 1 160 141 1000 1000




4000x5500 1 250 141 2000 2000

[To ycrmoBHsAM MHHUMHU3AIMH KAalTUTAIbHBIX U SKCIUTyaTaIlMOHHBIX 3aTpaT Ha (adpuKe MpUuHUMAaeM
K ycraHoBke MenbHUIy MCIL] 3200%4500

Br16op 1 pacder MEeNbHUIL 711 JOU3METBYCHHS.
[Io WCXOIHBIM JAHHBIM COOTHOILLICHHE MEJIbHUL TNEPBOM W BTOPOM CTaAuld HM3MENbUYEHUS
cocTapiseT 1:1
TpeOyemast TpOU3BOIUTEIIBHOCTH OJJHOW METBHHMIIBI JIJISl IOU3MEIbUCHHUST COCTABIISET:

Q:4T8 =48 T/4

CooTHoIIeHHE YIEIbHON MPOU3BOAUTEIBHOCTH MEJIBHUI] BTOPOM CTaIuM U3MENbYCHHS K MEepPBOU
cocrasiser 0.82.

IIpu pacuere paccMOTpUM BapuaHT YCTaHOBKHU wIapoBbIX MenbHUL Tuna MIII 3200x3100 u
MIIIL] 3200x4500mMm.

OmnpenensieM yAenbHYIO MPOU3BOAUTEILHOCTh MenbhuIl || cTagnu:

q, = Kq, =0.83-0.82=0.68 1/ M° -y
Koadduuuent n3menbuaemoctu npuauMaeM 1, kpynHoctu — 0.85 (Tak kak u3MmenpdyeHue Oosee
TOHKOE YeM Ha JIeUCTBYIOIIEeH padbpuke).
q, =0.68-1.0.85=058 1/ M> - u
PaGounii oGbeM Menprmy MIILL — 3200x3100 u 3600x4500 pasen 22m° u 32 Mm°

COOTBCTCTBCHHO.
HpOI/ISBO)II/ITGIIBHOCTI: MCJIBHHUII 110 ITMTAHHUIO COCTAaBUT!

o AV _ 0882 .
T 068-041
0.58-32
= —— "= =108
Q3,6><4,5 0.68—0.41 T/4

Jns ycnoBuii mpoektupyeMoit GpaOpHuKH JAOCTaTOYHO MPHUHATH K ycTaHOBKe MenbHuIly MIILL —
3200x3100MMm.

1.4 IIpumep zpynnoeoit ouckyccuu

1. Yro takoe «riayOuHa oOorameHus» KOKCYIOIIMXCS U SHEPTeTUUECKUX YriIen?

2. Uto Takoe «yjaenbHasi MPOU3BOAUTEIHHOCTh MEIBHHUI] IO BHOBb 00Pa30BaHHOMY PacueTHOMY
KJaccy»?

3. Yto Takoe «3(p(HeKTUBHOCTH H3MEITBYCHUS)?



N OA

Yro Takoe MpUBEICHHBIH 00BEM MEIbHUIL?

Uto Takoe ynenbHas MPOU3BOIUTEILHOCTh TI0O BHOBH O0Opa30BaHHOMY Kjaccy?
Yto Takoe cTaaus CTagus o0oraieHus?

Yr1o Takoe MUK odorameHus?

Uro Takoe NMpUHIMIHAIBLHAS cXeMa 00O0TaIeHHs?

o gk

~

10.

11.

12.
13.

14.

15.

16.

17.
18.
19.
20.

21.

5.5 Bonpocwt k 3auemy

B kakux MHCTaHIUSAX HEOOXOOUMO YTBEpPXKJIaThb IMPOEKThl CTPOMUTENbCTBA (hadpuk
00JBIION U MaJIOW CTOUMOCTH?

B uyeM cocToMT Ha3Ha4YeHHWE OIEpalMid IPEABAPUTENBHOIO M IIOBEPOYHOIO
rpoxodyeHusi? B Kakux ciydasx MOKHO OTKa3aThCsl OT MEpALUU IIPEIBAPUTEIBLHOTO
rpOXOYEHUs?

B uyem cocTOoMT CYIMIHOCTH METOJA, HCIOJB3YEMOrO0 IIPU BBIOOPE ONTHUMAIBLHOTO
BapHUaHTa CXeMbl 0OoramieHus?

B uem cocTOHT TEXHOIOTHYECKOe 3HAUCHHE OTIepaIluii MOBEPOYHOM KilacCupUKauu?
B 4yeM cocTosAT OCHOBHBIE pa3inyMsl CXeM 00O0TallleHHs SHEPreTUYECKUX YIien?

B kakoMm mnopsake NpOU3BOAUTCS pacyeT CXeMbl OOOraiieHHss KaMEHHOTO YIJs B
cycrneH3usx?

Brisegure dpopmyny N = ¢, —a, + 1) — 1.

Beimmummure w3 oxumHHaguaroro mnaparpaga d4erBeproil rnaBel [4] mnpaBuia u
MEPONPUATHS IO OrPAaHMYEHUIO OLUIAMOBAaHUS pyJ peakux MertamioB. U
PYKOBOJICTBYSICb HUMH, CJEIalTe CaMOCTOATEIBHO BBIOOP CXEMBbl OOOralieHus s
KAaCCUTEPUTOBBIX pYyJ C KPYIHOW HEPaBHOMEPHOM BKpPAIJIEHHOCTHIO KACCUTEPUTA; TO
K€ JUJIS pyZbl C MEJIKOM BKPAIIEHHOCTBIO 3TOr0 MUHEpaJIa.

Jaiite ompeneneHus TMOHATHHA  «rIyOMHA  OOOTAIICHHS»  KOKCYIOIIMXCS |
SHEPreTUYecKux yriied. VYKaXuTe YyCIOBHSA, BIUSIOINIME Ha BbIOOp TIIIyOMHBI
oOoraiieHus.

Jlokaxxute, 4TO NpPU COBPEMEHHOM JApOOJEHHU B OOJIBIIMHCTBE CIy4aeB CIEAYyeT
IPUMEHSTh TPEXCTAAUAIBbHYIO WIN JBYXCTaAUAIbHYIO cxeMy apoOneHus. Hapucyiite
6oJee pacpoCTpaHEHHbIE BApUAHTBHI.

Kak omnpenensiercs MUHUMabHO JIONYCTUMOE COJEp)KAHHME IOJIE3HOTO MHHEpaia B
pyxne?

Kak noacunTeiBaeTcs yacoBasi IpOU3BOAUTEIBHOCTD 11€X0B (adbpuku?

Kakue ocHOBHBIE IIpaBUiIa U TPeOOBAHUS JOJKHBI COOIIOIATHCS IPH MPOEKTHPOBAHUH
cxeM oboraieHus A KBapleBO-KaCCUTEPUTOBBIX Pya?

Kakne mokaszarenn Ha3bIBAlOTCS aOCONMIOTHBIMHM, OTHOCUTEIBHBIMH, HCKOMBIMH,
UCXOJHBIMH, PACCUUTHIBAEMBIMU ?

Kakue npuMecu NMMHUTHPYIOTCS B CBHUHIOBBIX, IIUHKOBBIX, MEIHBIX KOHLIEHTparTax?
Kakoe MHHMMallbHOE KOJIMYECTBO LIEHHBIX KOMIIOHEHTOB JOJDKHO COJAEpXKaThbCs B
anaTUTOBOM M He(EeIIMHOBOM KOHIIEHTpaTax?

Kakue nmpuHIMNUAIbHBIE CXEMbl MPUMEHSIOTCS NpU (IOTAlMM KPYITHOBKPAIUIEHHBIX
MaJIONUIAMYIOIIUXCA  PyA, PYAd C arperaTUBHOM  BKPAIUIEHHOCTBIO, pPYyA C
HEPaBHOMEPHON BKPAIUIEHHOCTBIO, PyJ C MEJIKONH paBHOMEPHOH BKpParyIEeHHOCTHIO?
OOBbsicHUTE, TOYEMY TPUMEHSIOTCS 3TH CXEMBI.

Kakue mnpomeccbl M NpUHIUNHAIBHBIE CXEMbl OOOTALICHUS NPUMEHSIOTCS JUIS
CMEIIIaHHBIX MarHETUTOTEMaTUTOBBIX py1?

Ha xakue kyacchl U TPpYIIbI MOAPA3AESIOTCS PyAbl YEPHBIX METAIIOB?

Ha3zoBute ucxonnsle A0MyIIEHUs, TOJIOKEHHBIE B OCHOBY pacyeTa cXeM JpoOJIeHus.
HazoBuTe OCHOBHBIE BapHUaHThl CXEM <«JIPOOJICHHE - HM3MENIbYEHHE», BKIIIOUYAIOIIUE
oIrepanuy CaMOU3MEIbYECHHUS.

HauepTuTe ocCHOBHbBIE pa3HOBUIHOCTH OJIHO- U ABYXCTAIUATbHBIX CXEM U3MEIbUEHUSI.



22.

23.

24.
25.

26.

27.

28.

29.

30.
31.

32.
33.

34.

35.

36.
37.

HageptuTe mnpuHIMNHUATRHBIE CXEMBI OOOTAIIEHUsS pPYI YEPHBIX METAUIOB C
pa3pylIEHHOW BMENIAIONIEH MOpPOJ0; TO K€ Uil PYyd C YaCTUYHO pPa3pyLICHHOU
BMEMIAIOLIEH TOPOIOM.

Haueptute mnpuHUIMNHUANbHBIE CXEMbl (IOTAllMU IIOJIE3HBIX HMCKOMAEMBIX, IIp
00oramieH KOTOPBIX BBIACISIETCS OJJUH KOHILIEHTPAT.

HauepTute cxemy obOoraieHusi TOHKOBKPAIJICHHONH MarHeTUTOBON PY/bI.

Hageprute THTIOBYIO cXeMy 00OTaimieHus JIETKO- U CPETHE000raTUMBIX KOKCYIOIIUXCS
yriied ¢ TIIyOHMHOM oOoranieHus 10 HyJsl.

Hageptute THTOBYIO cXeMy OOOTalIeHUS SHEPreTHYECKUX VYIied mnpu TiIyOuHe
oboramenus 1o 6-13 M.

OT KakuX YyCJOBHM 3aBHCHUT YHCIIO MEPEUYMCTOK KOHIIEHTpara B cxeme ¢uortanuu? B
KaKUX ciydasx, W JUId KakuxX pyd MPUMEHSIOTCS CXEeMbl C OOJIBIIUM YHCIIOM
MEPEYUCTOK KOHIeHTpaTa? B kakux cioydasx MOXKHO TPUMEHSTh cxemy 0e3
MIEPEYUCTOK KOHIIEHTpaTa?

CKOJIBKO ypaBHEHHH OajaHca MOXHO HAIMCATh U OJHOM ONepamuy CXeMbl, 7S BCer
CXeMBbI?

CKOJIBKO ypaBHEHHH IE€pBOIO poOJa MOXHO HalucaTh IS OJHOTO TPOAYKTa
00paboOTKH CXEMBI, ISl HICXOJIHOTO MPOAYKTA, ISl BCEX MPOAYKTOB CXEMbI?
CdopmynupyiiTe HCXOTHBIC TIOJIOKEHUS I pacueTa CXeM U3METbUCHUSI.

Vkaxute oOmmMi mopsmok pacdera ¢IIOTalIMOHHONH cXembl. B dWem cocrouT
0COOEHHOCTh pacyeTa KOJUIEKTUBHOM (ioTanuu?

YKaxkuTe paznudure Mexay cTagueil 1poOIeHus U CXeMor ApoOIeHUs.

Pa3beputech, Kakue TIOKa3aTeId YYUTHIBAIOTCA TMPHU TEXHUKO-3KOHOMHUYECKOM
CPaBHEHMH KOHKYPHUPYIOIIUX BAPUAHTOB CXEM «IPOOJICHUE - H3MEIbUCHUE.
BreiBemute Gpopmyny Uit onpeieNieHust CyTOYHON TPOU3BOIUTEIIEHOCTH (DaOpuKy, 3HAS
rOJIOBYIO ITPOU3BOJUTEIBHOCTD 3aBOJA M0 BBIITYCKAEMOMY MPOAYKTY.

Haiite  ompeneneHus TMOHATAWA: CTaausi  oOoOramieHus, I[UKI  oOoramieHus,
MPUHIIMIIAATIBHAS cXeMa 00OoralleHusl.

Kakwue 3a1aun u kakuM 00pa3oM MOKHO peliaTh ¢ HOMOIIbIO KPUBBIX 000raTUMOCTH?
Kakum mokazatensiMm cieayeT OTIaTh NPEANOYTEHHE TMPU BBIOOpE HMCXOAHBIX
OTHOCHUTEJIbHBIX MOKa3aTeneil u mouemy?

5.6. Bonpocuwt k rk3ameny

1.
2.
3.

10.

B kakoM nopsiike mpou3BOAUTCS pacyeT IIJIaMOBOM CXEMblI?

BcnomauTe npaBuiia XpaHeHUs, paCTBOPEHUS U JO3UPOBKHU PEareHTOB.

Briseaute popmyny s onpeneneHus TpedyemMoro yncia kaMmep AJisl OJIHOM orepaiuu
daoramum.

['maBHeiiee TpeOoBaHHE K MJIOMIAAKE CTPOUTENHCTBA (penbed, YKIOH, TPYHTOBBIE
YCJIOBHS | JIp.).

JaiiTe omnpezneneHus] MOHATUNA «y[elbHas MPOU3BOJUTEIBHOCTh MEIBHMI] 10 BHOBB
00pa3oBaHHOMY pacyeTHOMY KIaccy», <«O(QPEKTUBHOCTh U3MeNnbUeHus». Kak
ONPENENAI0TCS YACIECHHBIE 3HAUEHUS ITUX MOKA3aTeNeH 11 STaTOHHON MEIbHULI?
Haiite ompeneneHuss TOHSATHH: TPUBEICHHBIH O0BEM MENBHUIIBI;, YIACTIbHAsS
MIPOU3BOTUTENLHOCTH 110 BHOBH 00pa30BaHHOMY KJIaccy.

st 9ero mpenHa3HaYeHa MOYJIbHAS CUCTEMA B MPOMBIIIJIEHHOM CTpouTenbcTBe? UTO
BKJIFOYAETCs B 3TO MOHATHE?

N3 xakux KOMIIOHEHTOB, M B KAKUX COOTHOIIEHUSX, COCTOSAT CTPOUTEIIbHBIC PACTBOPHI,
0eton?

N3 kakux TPOW3BOACTBEHHBIX M BCIIOMOTATEIBHBIX II€XOB, OTACICHUNW H CIYXKO
COCTOUT oborarutenbHas Gpadpuxa?

N3 xakux cTtaguii COCTOUT IPOIIECC MPOSKTUPOBAHUS KPYITHBIX 00BEKTOB?
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26.
217.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

N300pa3ute «po3y BETpOB» C NpeoliaJalolMMU  BETPaMHU  FOT0-3aIlaJHOTO
HampaBieHus. Pacronoxute ¢GaOpuKy W HaCeJICHHBIM IMyHKT Tak, 4YTOOBI Ha
HACEJICHHBIH MTyHKT HE MMONalali BPEIHOCTH ¢ 000raTUTENbHON (hadpuku.

Kak Bausier arpeccMBHOCTb cpesl Ha BbIOOp THNA MaTepuaiga Uil H3rOTOBJICHMS
AJIEMEHTOB 3JaHUM U CTPOUTEIBHBIX KOHCTPYKIIUI1?

Kak BbIOupaeTcst npoMbllIUIEHHAs! MIJIOLIAIKa AJIsl CTPOUTENbCTBa (hadpuku?

Kak BbIOMPAIOT U paCCUUTHIBAIOT IPOXOTHI TSI CYyXOT0 IPOXOUCHHS U 00E3BOKUBAHUS?
Kak BbIOMpaIOT M PAaCcCUUTBHIBAIOT MArHUTHBIE CENapaTopbl AJI CyXOr0 U MOKPOIO
MarHUTHOTO OOOTameHus?

Kak BpIOMpaIOT U pacCcUUTHIBAIOT 0OOPYAOBaHHUE JUIsl TPABUTALMOHHOIO OOOralleHus
(CyCnIeH3MOHHBIE CEenapaTropbl, OTCAJAOYHbIE MAIIMHBI, KOHLIEHTPALMOHHBIE CTOJIBI,
IIJTF03bI, BUHTOBBIE CEMapaTOpbl, MAIIMHBI JJI THEBMAaTHYECKOro oOoramieHus)?

Kak BbIOMpPAIOT U pacCUUTHIBAIOT 00OPYIOBAHHE IS bLICYJIABIMBAHUS?

Kak BbIOMPAIOT ¥ pacCUUTHIBAIOT 000PYLOBaHUE AJIS CYIIKH?

Kak BbIOMpatoT oOopynoBaHue aiusi OoTOOpa M PpaszlelKH MpPoO CYXHX, BIAXKHBIX
MaTepHaoB U Myibn?

Kak 3amuiarorcs CTpoUTeabHbIE KOHCTPYKLIMU OT arpECCUBHOTO BO3JIEHCTBUS Cpen?
Kak n3o0paxarorcs Ha yepTexax OCHOBHbBIC CTPOUTENIbHbBIE MaTepUalbl, KOHCTPYKIUH
U DJEMEHTHl 37aHui (TPYHT, KJaJKa, CTEHBI, METAUIMYecKue Mpoduin, IBEpH,
IPOEMBI, JIECTHULIbI, IEPEKPBITUS, KPOBIH)?

Kak wucronb3yroTcs TUIOBBIE XapaKTEPUCTUKU KPYMHOCTH JPOOJIEHBIX HPOJYKTOB
Pa3INYHBIX APOOMIIBHBIX MALIMH?

Kak omnpenensercs €MKOCTh aKKyMYJIMpPYHOIIMX OyHKEpoB M ckianoB? B kakom
HOPsi/IKE IPOU3BOIUTCS pacyeT HIJIaMOBOM cXeMbl?

Kak onpenensiercs nmpou3BOJUTENBHOCTh U YUCIO KOPOTKOKOHYCHBIX JPOOMIIOK IpU
paboTe X B OTKPBHITOM U 3aMKHYTOM IMKJIaxX?

Kak onpenensiercss Ipou3BOIUTEIIEHOCTh MOJIOTKOBBIX M POTOPHBIX IpoOmiiok? JlaiTe
OIpeieNIeHUe MOHATUS «HHIEKC paboThI».

Kak onpenensiercst mpou3BOAUTENBHOCTh IPOMBIBOUHBIX allapaToB?

Kak onpeznenstorcst cpeiHie HOPMAaTUBHBIE 3HaYEHUs TEMIIEpaTypbl BO3/lyXa B paiioHe
cTpoutenbcTBa padbpuku?

Kak nmojicunteiBaeTcs npuBeIeHHbINH 00beM MeTbHUIL?

Kak mopcunThiBaeTcsi MPOU3BOAUTENBHOCTh arperaTa, BKIIOYAIOIIETO CTEP)KHEBYIO U
IIapOBYIO MEJbHUIIBI? B KaKOM COOTHOIICHUH AOJKHBI ObITh OOBEMBI 3TUX MEJIBHUIL?
Kak npoekTHpyroT CKiIaibl U MOTPY304YHbIE YCTPOUCTBA AJI IPOJYKTOB 00OTaleHus?
Kak pa3menaercs 000py/10BaHuE B 1I€XaX MAarHUTHOTO 00OTaIieHus?

Kak pa3zmenaercst 060py1oBaHMe€ B LieXax CryIIEHUs, (PIOTalUU U CYIIKHU?

Kak pazmemarorcsi BCHOMOraTebHbIe 3/1aHUS U MIOMEIIECHNA?

Kak yHHUGUUIUPYIOTCS OJHO3Ta)XKHbIE 3[aHMs 10 IIMPUHE MPOJIETOB, IIAry KOJIOHH,
BbICOTE?

Kak Qopmupyrorcsi reHepanbHble IJIaHbl M TNPOEKTHPYETCS XBOCTOBOE XO3SHCTBO
o0oraTutenbHbIX (adpuk?

Kak ¢popmMupyrorcss MHOro3Ta)xxHble IPOU3BOJCTBEHHBIE 3aHUS?

Kakue nanHble 0 IPOEKTUPOBAHUIO HHTEPEPOB BKIIIOYAIOTCS B paboune yepTexu?
Kakue 3amaun pemaer KOMIUIEKCHOE HCIOJIb30BAaHHE MUHEPAJIBHOTO CHIPhS M B YEM
CYIIHOCTb 0€30TXOHOIH TeXHOJIOTUU?

Kakue nHxeHepHO-Te0I0rHuecKrue U TUAPOTE0IOTUYECKUE YCIOBHUS BIUSIOT HA BHIOOD
IUIOINAAKH U pa3MelieHrne pyHAaMEeHTOB MO TshKelloe 00opyaoBaHue?

Kakune KOHCTpYKTUBHBIE 3aTPYAHEHUSI BbI3BIBAET OCYILIECTBICHUE CXEMbI IPOOJICHUS B
3aMKHYTOM LIMKJIE TIpH OOJIBIION MPOM3BOANUTENIBHOCTH (adpuku?

Kakue meponpusitusi IpoBOAATCS Ha 000OraTUTENbHBIX (aOpuKax MO CHUKEHUIO IIyMa
B pabOYMX MOMEIEHUX?
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Kakue mepsl HEOOXOIMMO NPUHUMATh MPU CTPOUTENILCTBE 3/aHUN B CEHCMHUYHBIX
parionax?

Kakue meroabl mpuUMEHSOTCA Ul pacueTa MPOU3BOAUTEILHOCTU MEJBHULL PYAHOIO
caMOU3MeJIbYeHUs?

Kakue o00cTosITeNhCTBA, CBS3aHHBIE C MPOSKTUPOBAHMEM 3JaHUH, CYIIECTBEHHO
OTPaKAOTCsI Ha MOCIEAYIOLINX KCIUTyaTallMOHHBIX pacxoax?

Kakue ocHOBHBIE TIpaBMIIa U TPEOOBAHUS JOJDKHBI COOJIFOIATHCS IPH MPOSKTUPOBAHUH
cXeM o0orameHus Ui KBapleBO-KaCCUTEPUTOBBIX pyA?

Kakue ocHOBHBIE TpeOOBaHUS ClieayeT cOOMI0AATh MPU pasMeIeHHH (PIoTaIHOHHBIX
MallliH U HAacOCOB B 1iexe ¢uioTanuu?

Kakue cBeneHus o paliloHe CTPOUTEILCTBA, T€0JIOTUUECKOM CTPOEHUN MECTOPOKACHUS
Y TOPHOM 4aCTH MPOEKTa HY>KHO 3HATh JAJISl IPOEKTUPOBAHUS?

Kakue cxembl ecrectBeHHOro ocBemenuss Bam wusBectusl? Kak  ciemyer
IPOEKTHPOBATH PACHOJIOKEHNE OKOHHBIX ITPOEMOB?

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

Kakue ycnoBus BIUAIOT Ha BEIOOP IUIOIIAAKY JUISl CTPOUTENLCTBA (haOpUKu?

Kakue ycrmoBusi BAMSIOT Ha TMPOU3BOJUTEIBHOCTD IMIEKOBBIX W KOHYCHBIX JPOOUIIOK?
Kak ompenensercss HOpoOU3BOAUTENBHOCT 3THUX JPOOMJIOK MpPU MPOESKTHPOBAHUU
¢abpuk? KakuMm OCHOBHBIM TpeOOBaHUSAM JIOJKHBI YIOBJIETBOPSITH BbIOpAaHHBIE
IpoOuIKH?

Kakue ¢axTopsl BIUsIOT Ha BBHIOOp MPOHM3BOIUTEIBHOCTH O0OTAaTHTENBHBIX (aOpuK,
PAcIIONIOKEHHBIX IIPU IAXTE U MPU METAJUTYPrHuecKoM 3aBoje?

Kakue (akTopbl y4uThIBalOTCS MPH HM300paKEHUH «PO3bI BETpoB»? e HaxomuTcs
Ha0Jr01aTelb, HA KOTOPOI'o IyIOT BETPhI Pe001aJatoliX HarpaBieHui?

Kakue »skcrmyaTalMOHHBIE W PEMOHTHO-MOHTAXKHBIE IOJBEMHOTPAHCIIOPTHHIE
YCTPOMCTBAa yCTaHABIMBAIOTCS Ha oOoraTurenbHbIX (abpukax? Kak 3aBucHT uX
rpy30I0bEMHOCT OT CIIOCOOA PEMOHTA anmnapaToB?

KakuM OCHOBHBIM YCIIOBUSIM M TPeOOBaHUSAM JOJDKHO YAOBJIETBOPATH pa3MeIlEHHE
obopynoBaHus B iexax ¢padpuku?

Kakumu ycnoBusiMM ompezensercs ONTUMalbHas KPYHHOCTh NMTAHHS ILIAPOBBIX
MenbHUI? Ha3oBUTE OOBIYHYIO KPYMHOCTh MUTAHUS CTEPHKHEBBIX MEJBbHHUII, MEIbHHII
CaMOU3MEIIbYEHHUS.

HazoBute MeTo/1bl onpeienenns Mpou3BOAUTENBHOCTH MIAPOBBIX MeNnbHULl. Hanumunre
pacueTHble (OpMyINBI IS 3TUX METOJoB. Kak ompenenstoT 4HCIEHHblE 3HAYCHHS
BXOJAUINX B (hOpMYJIbI KO3PPHUIEHTOB?

HazoBuTe OCHOBHBIE BUABI I'DAaBUTALMOHHBIX MamMH. CpaBHUTE NPEUMYILECTBA U
HEJ0CTaTKH, 00JIaCTH MPUMEHEHUS.

HazoBute OCHOBHBIE THUIBI 00€3BOKMBAIOLINX LEHTPUPYr, HMX OTHOCHTEIbHbIC
JIOCTOMHCTBA U HEJOCTAaTKU; 00JacTU MPUMEHEHUS.

HazoBute oCHOBHBIE TpeOOBaHUS TMpaBUJ TEXHUKH OE€30MAaCHOCTH IO 3alluTe
TPYAAIIUXCS OT MOPAXKEHUSI TOKOM, OTPABIIEHUS peareHTaMu, JIETOYHBIX 3a00JeBaHU.
HazoBuTe mpeumymniectBa UM HENOCTaTKM  BApUAHTOB C  CEKIIMOHHBIM U
MHOTOCEKI[HOHHBIM pa3MeIlleHueM 00OpYAOBaHUS B TJIABHOM IL[€X€ O0OraTHUTENbHOU
babdpuxu.

Hanummure npuMepHbI TUTYJIbHBIM CHUCOK OOBEKTOB TUIHWYHON (IIOTALIMOHHON
(babpuku OOJBIION MPON3BOAUTEIBHOCTH.

HauepTuTe 0CHOBHbBIE pa3HOBUIHOCTH OJIHO- U ABYXCTAIUATIbHBIX CXEM U3MEIbUEHUS.
Hauepture cxemy mOpHEMHOro YCTpOHCTBa W pa3MelleHHs APOOMIIKH KpPYITHOTO
Ipo0JieHus IPU KPYIHOKYCKOBOW pyJie U OO0JIbIION MPOU3BOAUTEILHOCTH (HhaOpUKH: a)
C IMIPUEMHON BOPOHKOM M muTatenem; 0) npu padore apodusku moj 3aBajgoM. [Touemy
B ATHX YCJIOBHSIX JPOOUIIKH YCTaHABIMBAIOTCS PSAIOM C IIPUEMHBIM YCTPOCTBOM?
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Hauepture cxemy pacroyiokeHusi JAPOOHIIOK CPEIHEro M MENIKOro JApOoOJIeHUS |
TPOXOTOB B 3aMKHYTOM ITUKJIC ApOoOIeHHS Ha (aOpUKe MaJIOl TPOU3BOAUTEIILHOCTH.
To xe, Ha (haOpuke OOJBIION MTPOU3BOIUTEIILHOCTH: ) C COBMEIICHHBIMU OIEpaIusiMu
IPOXOUEHHS B TPEThEH CTaJIUU TIPH JIETKOTPOXOTUMOW U TPYJHOTPOXOTUMOU pyze; 0) ¢
pa3eNbHBIME  ONEpallsIMA  TPOXOUYEHHsT B TpeTbed craguu (Tpoxora TOA
JPOOUITKAMM ).

Haueptute cxemy pacroyioskeHusi 000pyI0BaHHS B IEXe U3METIbUCHUS: a) OJTHOPSAHOE
pa3MeleHre MEJIBHUIL; 0) ABYXPSAIHOE pa3MEIICHUE MEIBHHUIL, B) 3aMbIKAHUE MEIIbHUII
C TUAPOLIUKIIOHAMH.

HaueptuTe cxemy pacnojioXeHHss 00OpYJAOBaHUS IeXa M3MEIbYCHHUS MPH YCTAaHOBKE
MEJIbHUI] PyJTHOTO CAMOM3MENIbYCHHUS.

Onpenenute TEPMUH «ILIOTHOCTD 3aCTPOMKHY.

[lepeunicnure TIaBHBIE YCIOBHS, MPEIbSABISEMbIE K IUIOMIAIKE IS CKIaJUPOBAHUS
MOKPBIX XBOCTOB.

[lepeuncnure Mepsl GOPHOBI C BPEIHBIM BIMSHUEM Kiacca KPUTHUECKOW KPYMHOCTH
IIPU PYZHOM CaMOU3MEJIbUCHHUH U TI0JTyCaMOM3MEIIbYCHHN.

[lepeunciure HOPMBI W TpeOOBAaHUS, KOTOPHIE JOJDKHBI COOJIIONATHCS —TIPH
MIPOCKTUPOBAHUHU O0OTaTUTEIILHBIX (haOpuK.

[lepeuncnnure OCHOBHBIE CIOCOOBI CKJIAJUPOBAHUS CYXHUX XBOCTOB 00OIaTHUTENbHBIX
¢adpuk. KakoBbl 00IIME TPUHIMIBI BBHIOOpPa ¥ TEXHOJIOTHYECKOTO pacyera
o0oraruTenbHOro 00opynoBaHus?

[lepeuncnure OCHOBHBbIE TpPEOOBaHUS K TEHEPATbHOMY IIIaHY OOOTaTHTEIBbHOM
babpuxu.

[lepeuncinuTh yCiuoBus, OT KOTOPBIX 3aBUCHUT BBIOOP MPOU3BOAUTEIBHOCTH (GaOpHKH.
[Tpu kakux ycrmoBHAX MeNbHHUIA OyaeT 3P PeKTHBHO pabOTaTh B OTKPHITOM ITHKIIE?
[TpuHIMIIBI KOMIIOHOBKM OOOpYJOBaHUSI Ha Yrieo0OraTUTENbHBIX (adpuKax c
OTCaI0YHBIMH MAIIMHAMH U CYCTICH3MOHHBIMU arapaTamMH.

VYkaxure, Ha Kakue TPYIIbl MOAPA3ACISIOTCS MCXOJAHBIC TOKa3aTelHu IS pacueTa
[IUTAMOBOU CXEMBbI?

YeM ompenenseTcss 1eNecooOpa3HOCTh  KCIOJIb30BAaHUS TOTOBBIX JCTaled |
NPUMEHEHHE METAUTHIECKUX KOHCTPYKIINK B OTAAJICHHBIX pailoHax?

UTo Takoe TEXHOJIOTHYECKU peraaMeHT?



TEXHOJIOTHYECKASA KAPTA JUCHUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS ITPOI'PAMMA
21.05.04 T'opnoe aeno, cnenuanuszamus Ne6 «OQo6orameHue moJjie3HbIX HCKOMAeMbIX»
(xox, HanpaByIeHHE, TPOQUIIB)

TEXHOJIOI'MYECKASA KAPTA

HIudp aucrmmmas: mo PYIT | b1.B.0J.1

Jucnunnnna | IIpoexkTHpoBaHHE 000raTUTEIbHBIX (habpUK

Kypc | 5 | CEMECTp | 9

Kagenpa | TOPHOIO JeJ1a, HayK 0 3eMJje U MPHUPoA000ycTpoiicTBa

@.1.0. npenonasaTensi, 38aHUE, JOIDKHOCTh Cxopoxonos B.®., 1-p TexH.HayK, npodeccop
DOII. TPYAOEMKOCTbuae/3ET | 252/7 | Koun-Bo cemectpoB | 2 | Dopma KOHTpONs | 3a4er
HKOGLL(./T&K. cem. |30/14 [l_[P/CMOGHJ./TeK. cem. |48/16 |-HBO611[./TeK. cem. | -I- | CpPC o0uL./TeK. cem. | 138/78

Komnerennnu ody4aromerocsi, popmupyemMbie B pe3y/abTaTe 0CBOCHUS TMCHUIIUHBI:
- TOTOBHOCTH OCYIIECTBISITh TEXHHIECKOE PYKOBOJICTBO TOPHBIMH M B3PBIBHBIMH paOOTaMy MpPH IKCIUIyaTalIOHHOW

pasBelKke, J0ObIYE TBEPIBIX IOJNE3HBIX HCKONAEMBIX, CTPOMTENILCTBE W OIKCIUTyaTallMd IOJ3EMHBIX OOBEKTOB,
HEMOCPECTBEHHO YNPAaBIISTh IPOLECCAMH HA MPOU3BOJICTBEHHBIX 00BbEKTaX, B TOM YHCIIE B YCIOBUSIX YPE3BBIYAHHBIX
curyanuii (ITK-4);

- TOTOBHOCTH JIEMOHCTPHPOBATh HaBBIKM Pa3pabOTKH IIAHOB MEPOIPUSITHIN M0 CHIDKCHUIO TEXHOT'CHHON HArpy3ku
IIPOU3BOJICTBA HA OKPY’KAIOIIYIO Cpely NPH 3KCITyaTallHOHHOM pa3Beske, 10o0bIde U nepepaboTke TBEPAbIX MOJIE3HBIX
HCKOIAEMBIX, a TAKKe MPH CTPOUTENHCTBE M KCIUTYaTallni NoA3eMHBIX 00bekToB (I1K-5);

- TOTOBHOCTB K pPa3pa0OTKEe INPOEKTHBIX WHHOBALMOHHBIX PEIICHWH IO SKCIUTyaTal[HOHHOW pa3Beake, ao0bIve,
nepepaboTKe TBEPABIX IOJIE3HBIX HCKOMIAEMbIX, CTPOUTEIBCTBY U SKCILTyaTalliH Moa3eMHbIX 00bekToB (ITK-19);

- CIOCOOHOCTh AHATM3MPOBATH TOPHO-TEOJOTMYECKYI0 MH(OpPMAIMIO O CBOMCTBaX M XapaKTEPHUCTHUKAX MHHEPAJIBHOTO
chipbsi ¥ BMetnaromux mopo (ITICK-6.1)

- CIOCOOHOCTh pa3padarhiBaTh W PEATH30BBIBATH IPOCKTHI NPOU3BOJACTBA NPH IepepabOTKE MHHEPAJIBHOIO U
TEXHOTEHHOTO ChIPbsi HA OCHOBE COBPEMEHHON METOJIOJIOTMH TPOEKTHPOBAHMS, PACCUUTHIBATH IPOM3BOJUTEILHOCTh U
OIIpe/IeIIsITh apaMeTpbl 000pyA0BaHKsI 00OraTHTENbHBIX (adpuK, GopMUpOBaTh reHepasIbHbINA IJIaH 1 KOMIOHOBOYHBIE
petuenus oborarutensHbix hadbpuk (IICK-6.4);

- CIIOCOOHOCTh aHAJIM3UPOBATh U ONTHMH3UPOBATH CTPYKTYPY, B3aUMOCBS3H, (DYHKIHOHAILHOE HA3HAUYCHUE KOMILJIEKCOB
110 100bIYe, IepepadoTKe M 00OTAIIEHHIO TIOJIE3HBIX MCKOMAEMBIX U COOTBETCTBYIOIINX ITPON3BOACTBEHHBIX OOBEKTOB IIPH
CTPOUTEIBCTBE U PEKOHCTPYKIIMH C YIETOM TPeOOBaHUIT IPOMBIIIIIEHHON U Kosorndeckoii 6e3onacuoctu (TICK-6.6).

Kon ¢popmupyemoii
KOMIIeTeHIINT

Conep:xanue
3a1aHus

KonuuecTrBo
MepPONPUSITUHH

MaxkcumaJjibHOe
KOJNY€eCTBO 0aJ110B

Cpok
TpeaocTaBJIeHUsl

Beoonwrit o10x

He npengycmorpen

Ocnoenou o610k

TIK-4, IIK-5, TIK-19, TICK-6.1, [peseHTarys 1 7 B TeueHne cemecTpa
I1CK-6.4, IICK-6.6
TIK-4, IIK-5, TIK-19, TICK-6.1, Peurenue 3ama4 3 18 B Teuenue cemectpa
I1ICK-6.4, [ICK-6.6
TIK-4, IIK-5, T1IK-19, [ICK-6.1, [['pymmoBas o
TICK-6.4, IICK-6.6 LLEZI?yccym 2 4 Bo Bpemsa sansmai
TK-4, [IK-5, IIK-19, [ICK-6.1, 'Y cTHBIH ompoc 3 9 Bo Bpems 3aHsTHIE
I1ICK-6.4, IICK-6.6
TIK-4, I1IK-5, T1K-19, IICK-6.1, 3a 11Be HeAenu 10
TICK-6.4, TICK-6.6 KomponsHas paGora 1 22 Hayaja CECCUU
Bceero: 60
TIK-4, TIK-5, T1K-19, TICK-6.1, S KsameH 1 Bompoc - 20 Mo pacrucanio
I1CK-6.4, IICK-6.6 2 Bompoc - 20
Bceero: 40
HTroro: 100
JlononnumenvHulil 010K
TIK-4, ITK-5, I1K-19, [ICK-6.1, [ToaroToBKa ONOPHOI'O KOHCIIEKTA 5 ITo cornacoBaHHIO C
I1ICK-6.4, IICK-6.6
Mperno/iaBaTenemMm
Bcero 6aJ110B 110 10ONOJIHATEILHOMY 0JI0OKY 5

Ilkana oreHUBaHUs B paMKaxX OauTbHO-peUTHHTOBOW cucteMbl MATY: «2» - 60 6ammioB u MeHee, «3» - 61-80 Oamios,
«4» - 81-90 6amnos, «5» - 91-100 Ganos.




TEXHOJIOI'MYECKASA KAPTA

Mudp mucrummuas mo PYIT | b1.B.OJ.1

Hucnumuinza | IIpoekTHpoOBaHHe 000raTUTEILHBIX hadpuk

Kypc | 5 | CEMECTp | A

Kadenpa | TOPHOTO /1€J1a, HAYK 0 3eMJie H MPUPOT000YCTPOIicTBA

@®.11.0. mpemnoiaBates, 3BaHNe, JOILKHOCTh | CxopoxoaoB B.®D., 1-p TexH.HaYK, podeccop
DOILL. TPYJIOEMKOCTbuyac/3ET | 252/7 | Kosn-Bo cemectpoB | 2 | ®opma koHTpOIS | Dx3amen 36/36
HKOGLL(./T&K. ceM. |30/16 [l_[P/CMome./TeK. CeM. |48/32 |-HBO611[./TeK. cem. | '/' | CPC o0 /TeK. ceM. | 138/60

Komnerennuu ody4aromerocsi, popmupyemMbie B pe3yaibTaTe 0CBOCHUS AUCHUNIMHBI:
- TOTOBHOCTH OCYIIECTBITH TEXHHYECKOE PYKOBOACTBO TOPHBIMH M B3PBIBHBIMH padOTaMM IIPU SKCILTyaTal[MOHHOW

pa3Benke, IOOBIYE TBEPABIX MOJIC3HBIX HCKOIAEMBIX, CTPOUTENILCTBE W OSKCIUIyaTallMH IIOJ3EMHBIX OOBEKTOB,
HETIOCPENICTBEHHO YIPABIATh MPOLECCAMH Ha IPOM3BOACTBEHHBIX 00BEKTaX, B TOM YHCJIE B YCIOBHAX UPE3BBIYAHHBIX
curyaruit (ITK-4);

- TOTOBHOCTH JIEMOHCTPHUPOBAaTh HAaBHIKM Pa3pabOTKU IUIAHOB MEPONPUSTHI 10 CHIKCHUIO TEXHOT€HHOH Harpy3ku
MIPOM3BOJICTBA Ha OKPY’KAIOIYI0 CPEAY IPH IKCIUTyaTallMOHHOM pa3BeqKe, JoObIue U nepepadoTKe TBEPAbIX MOJIE3HBIX
HCKOTAEMBIX, a TAK)Ke MPH CTPOUTENBCTBE 1 IKCIUTYaTalli MOA3eMHBIX 00bekTOB (ITK-5);

- TOTOBHOCTH K pa3pa0OTKe IPOEKTHBIX WHHOBALMOHHBIX PEIICHUH IO SKCIUTyaTal[HOHHOW pa3Beake, ao0bIue,
nepepaboTKe TBEP/BIX TOJIE3HBIX HCKOMIAEMBIX, CTPOUTEIBCTBY M SKCIUTyaTallny Moa3eMHBIX 00hekToB (ITK-19);

- CIOCOOHOCTH AHAM3MPOBATh FOPHO-TEOJIOTMYSCKYI0 MH(OPMALMIO O CBOMCTBaX M XapaKTEPHCTUKAX MHHEPaIbHOTO
chipbsi ¥ BMetaromux mopo (ITICK-6.1)

- CHOCOOHOCTh pa3pabaThlBaTh W PEANTU30BBIBATH IIPOSKTHl IPOM3BOACTBA INPU HepepabdOTKe MHHEPAIBHOTO M
TEXHOTCHHOT'O CBIPbS HAa OCHOBE COBPEMEHHOI METOIOJIOTHH MPOCKTHPOBAHHS, PACCUMTHIBATH MPOM3BOAUTEIBHOCTD H
OIIpe/IeIsITh apaMeTpbl 000pyA0BaHKsT 00OraTUTENbHBIX (adpuK, GopMUpOBaTh reHepasIbHbINA IJIaH 1 KOMIOHOBOYHBIE
petuenus oborarutensHbix habpuk (IICK-6.4);

- CIIOCOOHOCThH aHAJIM3UPOBATh U ONTHMH3UPOBATH CTPYKTYPY, B3aUMOCBSI3H, (DYHKIIMOHAILHOE Ha3HAUYCHUE KOMILIEKCOB
o 100bIYe, epepadoTKe U 00OTaIEHHIO TIOJIE3HBIX HCKOMAEeMbIX U COOTBETCTBYIOIIMX MPOU3BOACTBEHHBIX 0OBEKTOB IIPU
CTPOMTEIBCTBE U PEKOHCTPYKIIMH C YIETOM TpeOOBaHUi POMBINIJIEHHON U SKoornueckoii 6esonacuoctu (IICK-6.6).

Kon ¢opmupyemoii komnereHunn Conep:xanue KonuuecTrBo MaxkcumaJjibHOe Cpox
3a/1aHuSA MepONpUATHI | KOJIMYeCTBO (0AJJIOB | MpeIoCTaBIeHUS

Beoonwrit 610k

He npegycmotpen | | | I

Ocnoenou 610K

TIK-4, TIK-5, TIK-19

TICK-6.1, [ICK-6.4, TICK-6.6 [Ipe3eHTanms 1 7 B Tedenue cemectpa

[1K-4, I1K-5, I1K-19

TICK-6.1, [ICK-6.4, [ICK-6.6 Pemenne 3amay 2 12 B Tedenue cemectpa

[IK-4, I1K-5, TTIK-19 ['pymmoBas

TICK-6.1, IICK-6.4, IICK-6.6 TICKYCCHS 2 4 Bo Bpems sansmhii
TIK-4, TIK-5, T1K-19 v . 5 15 B .
TICK-6.1, [ICK-6.4, [ICK-6.6 CTHEII ompoc 0 BpeMs 3aHATHHA
TIK-4, IIK-5, T1IK-19 3a 11Be HeAenu 10
TICK-6.1, IICK-6.4, IICK-6.6 KonTporkHas pabora 1 22 Havajila CECCUH
Bceero: 60
TIK-4, IIK-5, TTIK-19 TICK-6.1, aver 1 Bompoc - 20 o pacHHcaHmIo
[1CK-6.4, [ICK-6.6 2 Bompoc - 20 P
Bcero: 40
Hroro: 100
Kypcoeoii npoexm
IK-4, ITK-5, IIK-19 TICK-6.1, IosicuuTenbHas 3anncka 50 3a 1Be HeJenu 110
IICK-6.4, IICK-6.6 T'paduueckas 4acTb 50 ceccuu
JlononnumenvHulil 010K
TIK-4, TIK-5, I1K-19
IICK-6.1, [loaroToBKa OMOPHOTO KOHCIIEKTA 5 ITo cornmacoBanuto ¢
TICK-6.4, TICK-6.6 IperoiaBaTeaeM
Bcero 6aJ110B 110 10ONOJIHATEILHOMY 0JI0OKY 5

Illkana oreHUBaHUs B paMKaxX OauTbHO-peUTHHTOBOW cucteMbl MATY: «2» - 60 6ammioB u MeHee, «3» - 61-80 Oamios,
«4» - 81-90 6amnos, «5» - 91-100 Gaios.




