MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

/: : VTBEPKJIAIO
(3 S—upexrop UI'IuT
‘\ ; 5] N.A.Ilpitanes

3 19.02.2024 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

KOMILIEKCHAA OIIEHKA TEXHOJIOTHYECKHX PELLIEHUH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe neno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
OTKpBITHIE TOPHBIE PAOOTHI

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX

Kypc 6

Maruuroropck
2024 ronx



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oprHoe neno (npuka3 Munobprayku Poccuu ot 12.08.2020 r. Ne 987)

PabGouast mporpamma paccMoTpeHa W oxo0OpeHa Ha 3aceqaHuu Kyheapbl PazpaboTku

MECTOPOIKACHHI TOJIC3HBIX HCKOITaeMBbIX
09.02.2024, mporoxoin Ne 7

3aB. kadenpoit C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT
19.02.2024 r. mporokon Ne 3 L
IMpencenarens //Z,f‘ N.A. ITeiTanes

PaGoyvas nporpamMma cocraBiieHa:

noueHT kadeapsl PMIIN, kana. TexH. HayK EEERE: . _ __An.A.3y0koB
Penensenrt:
3aB. sabopatonueir oboramenus OO0 "VYpanl'eollpoekr" , KkaHA. TEXH. HayK

W B.III. I"'axamoB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOIMAEMbIX

IIporokomor 20 . Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMbIX

IIporokom ot 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kadeapsl Pa3paboTku MECTOPOKICHUH MOJE3HBIX HCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kageapsl Pa3paboTku MECTOPOKICHUM MOJIE3HBIX HCKOMAEMBbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yueOHOM ToJTy Ha 3acefaHuu Kapeapel Pa3paboTku MecTOPOXKICHU TIOJIE3HBIX UCKOTTAeMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yueOHOM ToJTy Ha 3acefaHuu Kageapsl Pa3paboTKu MecTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJE3HBIX HCKOMTAEMBIX

IIporokom ot 20 . Ne
3aB. kadempoii C.E. I'aBpuien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHMs] TUCHUIUIMHBL (Moayisi) «KoMIuiekcHas OleHKa TeXHOJIOTHYECKUX
pPELIECHUI ABIISIOTCS:

- (opMupoBaHHE y CTYACHTAa OIpPEACICHHOW CYMMbI 3HaHMM O METOJaxX OLIEHKH
TEXHOJIOTHYECKHUX PEIICHUN; KPUTEPHSIX, HUC-TIONB3YEMBIX IPH OIEHKE PpeHICHHH; (aKTopax
pUCKa TMpPU OCBO-€HUU HETPAJAUIMOHHBIX IIOJIE3HBIX HCKOMAEMbIX, HOBBIX TEXHO-JIOTHHA U
TEXHUKHW; Pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KadecTB, a Takxke (QopMUpoBaHUE
Mpo)eCCHOHANIBHBIX KOMIIETCHIIMA B CcOOTBeTcTBUM C TpeboBanmsimu PI'OC BO 1o
cnermansaocTr 21.05.04 I'opHOoe neno.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

JucuunimHa KoMIUIEKCHass OIEHKa TEXHOJOTMYECKHMX PEIICHUH BXOJIUT B YacCTh
yueOHoro miaHa GopMUPYEMYI0 YYaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTebHOM
MPOTPAMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHUS TUCIUATIINH/ IPAKTHK:

TexXHOI0THS M KOMIUIEKCHAs! MEXaHHM3aIUsl OTKPBITBIX TOPHBIX padoT

be3onacHocTh BelleHUsI TOPHBIX paboT

OTkphbITas pa3paboTKa MECTOPOKICHUN TIOJIE3HBIX HCKOITAEMBIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHU AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI JUCIIUILTNH/TIPAKTHK:

[IpounsBoacTBEHHAS - MPEIIUIIIIOMHAS ITPAKTUKA

[ToaroroBka k caaue v cja4ya rocy1apCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynprare ocBoeHus  gucuMIUIMHBL  (Monyns)  «KomiulekcHas — OIEHKa
TEXHOJIOTHYECKHX PEIICHN» 00ydaroluiics JokeH 001a1aTh CIeAYIOIMMI KOMITETEHITUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-3 Cnocoben pa3pabaTeiBaTh W JOBOAWTH JO HUCIHOJHUTENICH HApsAIbl W 3aTaHUS HA
BBITIOJTHEHHE OTKPBITBHIX TOPHBIX, TOPHO-CTPOUTENBHBIX U OYPOB3PHIBHBIX padOT, OCYIIECTBIATh
KOHTPOJIb KadecTBa pabdOT W O0ECIeYnBATH MPABWIBHOCTH BBITIOJHEHHS WX HCIIOJTHHUTEISIMH,
COCTaBIATh 'padUK padOT U MEPCIEKTUBHBIE TNIAHBI, HHCTPYKIIMH, CMETHI, 3asBKH Ha MAIIUHBI
U 00OpyJIOBaHME, 3aIOJHATH HEOOXOJWMBIC OTYETHBIC JIOKYMEHTBI B COOTBETCTBHHU C
YCTaHOBJICHHBIMU opMamMu

[K-3.1 Cnoco0GeH IuU1aHUpOBaThb M OPraHMU30BBIBATH TOpHBIE pPabOTHl IO
CTPOUTENBCTBY Kapbepa, IOATOTOBKE HOBBIX TOPU30HTOB M BEICHHIO
BCKPBIIIHBIX U TOOBIYHEBIX PA0OT

[1K-3.2 OcyiecTBiseT KOHTPOJIb KayecTBa TOPHBIX M B3PBIBHBIX paboT U
obecreynBaTh MPABUIBHOCTD BBHIIIOJIHEHUS UX UCTIOJHUTENSIMHU, COCTABIIATh
rpaduku paboT, NepCreKTUBHBIE ITaHbl, UHCTPYKIIUU U CMEThI

[1K-3.3 OdopmiisieT 3asBKH Ha MaIlIMHBI U 000PYAOBaHHE, 3aMOJIHATH HEOOXOMMBbIE
OTYETHBIC IOKYMEHTHI B COOTBETCTBHH C YCTAHOBJICHHBIMU ()OPMAMHU




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0wast Tpya0eMKOCTh JUCLUIUIMHBI COCTaBIISIET 2 3a4eTHBIX €AMHUI] /2 akaj. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocCTosTeNbHAs paboTa — 57,4 akaJl. 4acoB;

— B (hopMe NMPpaKTUYECKOM MOATOTOBKU — 2 aKa/l. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa arrecraluu - 3a4cT

Paznein/ rema
JIHACLUATIIAHEL

Kypc

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

Jlek.
3aH.

IIPAKT.

CamocTosTenbHast
paboTta cTymeHTa

Bug
CaMOCTOSITEILHON
padoThI

dopma TEKyIIEero
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

1. Beenenue

11 CoBpeMeHHOe
COCTOSIHUE, HPOOJIEeMBl U
METOJIBI TIOBBIIICHHUS
3} PEKTUBHOCTH OTKPBITHIX
TOPHBIX padoT

CyImHOCT,  HWHXKEHEPHOH
JeSITeTLHOCTH u
HPOLECCOB
MPOEKTHUPOBAHUSL.
BosnukHoBeHnue 51
pa3BuTHE HayYYHBIX
HaNpaBJIE€HUM, CBS3aHHBIX

20

IlogroroBka k
CEMHUHApPCKOMY
3aHATHIO

YcTHbIi onpoc
(cobecenoBanue)

Hroro no pazneny

20

2. IloHsTHE O TEXHOJIOIHMYECKUX
peuICHUsAX. AHLTCpHaTl/IBHbIC
BapUaHTBI UCII0JIb30BAHUA HEP

2.1 YpoBHU
HIPOCKTUPOBAHUS u
IUTAaHUPOBAHMUSL. 6
AIbTepHATHBHEIE

BapHAHTHI HCIOJIb30BAHHS

2,5 3

57

Pemrenue 3amauy.
ITogroroBka k
CEMUHAPCKOMY

3aHATHIO

CemuHnapckoe
3aHATHE

Wroro no pazneny

2,5 3

57

3. Kpurepun OIIEHKH
TEXHOJIOTHYECKHUX PELICHHUH MpH
OTKpPBITBIX ~TOPHBIX  paboTax
Orenka KCIT0JIb30BaHMS
MPUPOTHOTO ¥ TEXHOTEHHOTO
pECYpPCOB B rpaHHIIAX Kapbepa

3.1 Knaccudpukanus
METOZOB OLICHKH
perieHuit.
Metonbt OLICHKH u
nojcyera 3aI1acoB.
Ilorpemmnoct OLIEHOK
3amacoB. [loacuer 3amacoB
MOJIE3HBIX ~ HCKOIAeMBbIX.
Junamuka OaaHCOB
3a11acoB rogam

o

31,7

Pemrenue 3amau.
CaMOCTOSTENbHOE
u3ydeHue yueOHoOM

JIUTEPATYPbI

YcTHBIH onpoc




Uroro no pazaeny 0,5 31,7
Hroro 3a cemectp 4 57,4 3a4éT
Hroro no nucuuIuivHe 4 57,4 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHbIX TEXHOJOTUH B MPENOJaBaHWU JAUCHUIUIMHBI «KOMIUIEKCHas OLEHKa
TEXHOJIOTMYECKUX PEUICHUI» HCIONb3YIOTCA TPAAULMOHHAS TEXHOJOIMS U TEXHOJIOTHUS
IpO0JIEMHOT0 00YyUEHUS.

[lepenaya HEOOXOOUMBIX TEOPETUYECKHMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
MpENOCTaBIIe-HUM N0 Kypcy «KOMILIEKCHas OLIEHKA TEXHOJIOTMYECKUX PEIICHUI» IPOUCXOIUT C
UCIIOJIb30BaHU-EM MYJIBTUMEAUIMHOTO 000pyI0BaHUSI.

Jlekuuu TPOXOAAT B TPAaAMLUMOHHOM ¢dopme, B Qopme nekuui-uHGOpMarms,
JEKIUH-KOHPEPEHITNH, JIEKIMH-KOHCYIbTAMd W MPOOJEMHBIX JeKUuid. TeopeTudeckuit
MaTepHual M3JI0-KCHHbIM U OOBSCHEHHBIM CTYACHTAM Ha JEKUUAX-UHPOPMALUAX, MOIICKUT
CaMOCTOSITEIbHOMY OCMBICIICHUIO U 3allOMUHAHUI0. TeopeTudeckuii MaTepruaia Ha MpoOIeMHBIX
JEKUUSAX SBJIAETCS Ppe-3yJIbTaTOM YCBOEGHMS IOJIyYeHHOM HH(OpMalLUKM MHOCPEACTBOM
MOCTAaHOBKM MPOOJIEMHOT0 BOMpoca M TOMCKAa TMyTed ero pemeHus. Ha nexnusx —
KOHCYJIbTAllUSIX M3JI0’)KEHHE HOBOTO MarepHajia CO-IPOBOKIAETCS MOCTAHOBKOM BONPOCOB U
JMCKYCCHEHN B IOUCKAX OTBETOB HA 3TU BOIIPOCHI.

[Ipy mnpoBeneHHMH NPAKTHUUECKUX 3aHATUH MCIONB3YIOTCS paboTa B KOMaHIE U
TPaAULMOH-HbI CEMHUHAp.

CamocrosiTenbHast pad0oTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MTOATOTOBKU JIOMAIIHUX
3a-JaHUW U JOKJIAI0B JJIs IPAKTUUYECKUX 3aHATUM MPU MOJTOTOBKE K UTOTOBOM aTTECTALUU

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B mpunoxxenuu 1.

7 OuneHoYHbIe CPeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1.®omun, C.M. IlnanupoBaHHE OTKPBITBIX TOPHBIX pabOT [DIEKTPOHHBIA pecypc] :
yueb-tnoe nocobue / C.U. ®omun, J.H. Jurouxuii, K.P. AprumbaeB. — DJIEKTpOH. JaH. —
Cankr-IlerepOypr : Jlanb, 2018. — 60 c¢. — Pexum mocryna: https://e.lanbook.com/book/111897
. — 3ari. ¢ ’KpaHa.

2. I3MepeHus TEXHOJIOTMYECKHX apaMeTPOB Ha TOPHBIX MPEANPUATUAX [DIEKTPOHHBIH
pe-cypc] : yueb. mocobue / O. A. Koanesa, C. B. Jlykuuesa, C. b. 3aBapsikun, O. H. KoBanenko.
— Kpacnosipck : Cub. dpenep. yH-1, 2014. — 154 c. - ISBN 978-5-7638-2974-7 - Pexxum nocryma:
http://znanium.com/catalog.php?bookinfo=506043

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Aprioumn, HO.M. MopenupoBanue 0e3omacHOro BeACHHMSI TOPHBIX paboT
[DnekTponHbIi pecypc] : cOopHuK HayuHbIX TpyaoB / FO.W. AptiomuH. — DJIEKTpOH. AaH. —
Mocksa : ['opuas kuura, 2004. — 38 c. — Pesxkum poctyma: https://e.lanbook.com/book/3440 .
— 3aru1. ¢ 3KpaHa.

2. Kysuna, JI. H. DkoHOMHKa TOpPHOTO TPOHM3BOJACTBA [DJICKTPOHHBIA pecypc|
[Mpaktukym / JI. H. Ky3una, C. ®@. bornanosckas, XK. B. Muponosa. — Kpacuosipck: Cu6. denep.
yH-T, 2011. - 140 c. - ISBN 978-5-7638-2108-6

B) MeToguyeckue ykazaHus:
1. Ky3nenosa, T.C. KoMriekcHas orieHKa TEXHOJIOTHUECKUX PEIICHUM.



Marnutoropck: MI'TY, 2006.

2. = 3amockoBiesa, [.JI. OO0paboTka pe3yiabTaTOB SKCIepuMeHTa. MeToa. yka3. 1o
BBINOJIHEHUIO TPAaKTH4YeCcKuX padot. Maruutoropck: MI'TY, 2002.

3. = VYromeuukoB, B.K., 3unypo A.B., Tepexor B.®., KamanoB 3.M. OcHOBbI
TEXHOJIOTUH OTKPBITON pazpabotku. Maruutoropck: MI'TVY, 2005. — 32 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O Ne norosopa Cpok nercTBuUs JIUIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

T7Zip cB000HO pacrpocTtpansemoe [10 OeCcCpoUHO

FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HazBsanue kypca CchbllIKa

DnexkTpoHHas 0aza nmepuoanveckux w3manuii East View
Information Services, OO0 «UBUC»

https://dlib.eastview.com/

Haunonanphas nH(OPMaLMOHHO-aHATUTHYECKAs URL:

cucreMa — Poccniickuii MHAEKC Hay4HOTIO HUTHPOBAHUS AT : .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckosas cucrema Akagemust Google (Google Scholar) [URL: https://scholar.google.ru/
®denepaibHOE roCy/1apCTBEHHOE O10JKETHOE

yapexaenne «DenepanbHblii HHCTUTYT npombimuiennoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH»

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHUe JUCITUITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayautopun OCHalleHUE ayIUTOPUU

VYyebHble ayTUTOPUH ISl TIPOBEACHUS 3aHATUN JIGKITMOHHOTO TUTAa MyJIbTUMETUHHbBIE
CpEeICTBA XpaHEHUs, Iepeiayyl U MpeAcTaBIeHUs HH(OPMAIIUH.

VYyeOHBIC aynUTOPUHM U1l TPOBEIACHUS MPAKTUYECKUX 3aHATUHA, TPYMNIOBBIX U
WHJIUBUJIYAJIbHBIX KOHCYJbTAallUM, TEKYIIEro KOHTPOJs M MPOMEXKYTOYHOM arTecTalnuu
MynbTUMeIMITHBIE CPEICTBA XPAHEHHUSI, TIEPEeIau U IPEACTABICHHS HHPOPMAIIH.

KoMmriekec TecTOBBIX 3aaHMii Ui TPOBEACHUS TMPOMEXKYTOUHBIX H PYOESKHBIX
KOHTPOJICH.

[TomemeHus A7k CaMOCTOSTENBHOM paboThl 00yJaromuxcs [lepcoHanbHbIE KOMITBIOTEPHI
¢ makerom MSOffice, Beixomom B UMHTepHET ® ¢ JOCTYIIOM B JJIEKTPOHHYIO
nH(HOPMaIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemmenuss st XpaHEHHS W MPOPUIAKTUYECKOTO OOCIYXKHUBaHHUS  y4eOHOTO
obopynoBanust Illkader s XpaHeHHs] y4yeOHO-METOAMYECKON TOKyMEHTa-IuU, y4eOHOTo
000pyI0BaHUS ¥ Y4eOHO-HATJIAIHBIX TTOCOOUH.



6Y4eOHO-MeTOoAMYEeCKOe oOeciedeHrne CaMOCTOATEIbHO PadoThl 00yYaOIIMXCS

TeMbl CEeMUHAPCKUX 3aAHATHIA:
MeTo/1bl OLIEHKH TEXHOJIOTMYECKUX PELICHHI, TOCTOBEPHOCTh M MOTPEUTHOCTH OLCHKH.
KpurepuanbHbiii METOJT OIIEHKH TEXHOJIOTUYECKUX PEIICHUH.

CoBpeMeHHbIE HOPMAaTUBHO-TIPABOBBIX JTOKYMEHTHI B 00J1aCTH HEIPOIOIB30BaHUSA, TOPHOM
PEHTBI, TOPHOI'O ayAMTA.

Buas! IpupOoaHBIX M TEXHOTEHHBIX F€OPECYpCOB B KOHTYpax Kapbepa.

3amanne. OnpenenuTh 3amachl MOJE3HOT0 MCKOMAeMOr0 M OLIGHUTh KAa4eCTBO JTOOBIBAEMOM
pyAbl B COOTBETCTBHM C JAHHBIMH CBOEro BapuaHTa. lVcxXomHble IaHHBIC 1O BapHaHTaM
npuBeseHbl B Tabimunax 2.1  2.3. Heo0XoauMo y4ecTs, 4To MPOSKIUs PYAHOTO Tella CTPOUTCS B
Macitade 1:1000.

ITocnenoBaTeIbHOCTh BBIIOIHEHUS pa6OTBIZ

1. Onpenenenne o0bemMa PyIHON 3aTEKH, M

25
V = i=1
n

N (2.1)

riae Si— mIomans i-oif IPOEKLMHU PYIHOTO Tena, M;
N — KOJIMYECTBO MPOEKIUI PYyIHOTO TeNa;
L — nuinHa pyaHOU 3aeXH 110 IPOCTUPAHUIO, M.
2. OnpeneneHue 3amacoB 3aJI€KH, T:
7=V, (2.2)
e Y — IUIOTHOCTb PYJbL, T/M .

3. Onpenenenue 3armacoB OCHOBHOTO KOMIIOHEHTa (MeH), T:

Cc

P=Z.—,
100

(2.3)

rne C— cpenHee coaepskaHUE TOJIE3HOTO KOMIIOHEHTA B 00beMe 3aJIeKH MOJIE3HOTO
HCKoIaeMoro, %.

4. OnpeneneHue CpeIHETO COAEPKAHMS OJIE3HOT0 KOMIIOHEHTA:

C=t—0 (2.4)

rae M — MeTpax i-oi mpookI, M;



Ci — coaeprkaHue TMOJIE3HOr0 KOMITOHEHTa B i-0i ipoode, %;

5. Onpenenenuie noreps pyasl, %:
N-C'
H:[l—C}mO%, (2.5)

rae N — moasa moOBITOro MOJIE3HOI0 HCKOIIAEMOT0, TOIH €11,
C' — coneprxaHue MOJIE3HOr0 KOMIIOHEHTA B ToObIBaeMoi pyxe, %.
6. OmnpesiesieHre BBIX0/1a KOHIICHTpATa U3 T0OBITOM ChIpOH pyabl, %o:

d, =(5'<C'"C'j-100%, (2.6)

IJIe & — U3BJICUCHHE TIOJIC3HOTO KOMITOHCHTA U3 CBIPOH Py/IbI B KOHIICHTpAT, %0,
C" — coneprxaHue MOJIE3HOT0 KOMITOHEHTA B KOHIIEHTpate, %o.

7. OnpeneneHre BbIX0Aa KOHLEHTpATa ¢ 1 TOHHBI ChIPOH pyibl:

'— 7(:" . %
z _([C-(l—ﬂ)eK]J 100%. (2.7)

8. Ompenenenue rojloBOro 00bemMa J00bIYH MOJIE3HOTO UCKOTAEMOT 0 JIJIS TTOTYYEHUS
3aJ[aHHOTO 00BEMA KOHICHTPATA, M°;

[V
Vv =(%].100%, (2.8)

rae Vi — roaoBoii 00beM KOHIICHTpaTa, M.

9. OmnpeziesieHUe CpoKa IKCILTyaTalluu Kapbepa, JIeT:

T==. (2.9)

3amanwne. Paccunrtarh 00mue nmokazarenu 3QpGEeKTUBHOCTH, MPOU3BOIUTEIHHOCTD TPY/Ia,
TPYAOEMKOCTh, POHI00TAAYY U (POHAOEMKOCTH /ISl IBYX ITPOEKTOB OCBOECHHUS MECTOPOKICHHS
JKeJe3HOU pyabl ¥ BeIOpaTh Haubomee 3 dextuBHbIN mpoekT ( N — HoMep BapuaHTa).

Taomnura 2.4

Hcxongnrie nanHbIe

En.
IToka3zarens I mpoexr IT mpoext
U3M.

KonuuecTBo 3KcKaBaTOpPOB IIT. N N




KonndecTtBo OypOBBIX CTAaHKOB IIT. N N
KonnvectBo benA3os LIT. 2*N 4*N
KonunyecTBo Oynbmao3epoB IIT. 3 5
KonndecTBo 3apsAHBIX MaIIiH IIIT. 2 2
KonnyecTBo 3a00€4HBIX MAIIMH | IOT. 2 2
CTonMOCTb IKCKaBaTOPa p. 1500000 1500000
CroumMocTb OypOBOTO CTaHKa p. 1200000 1200000
Croumocts benA3a p. 800000 500000
CToMMOCTB 3apsITHOM MAIINHBI p. 30000 50000
CroumocTb 3a00€YHOM MaIUHBL | P. 35000 25000
ﬁz;’:;(;T;BOCHOBHHX p. | N*400000 | N*305000
EZ;):;\/II/I(;(J)IT;BBCHOMOFaTeJ'ILHLIX o N*100000 | N*250000
CTOouMOCTB JIEKTPONOACTAHLIUU | . 1000000 1200000
CroumMocTh MeX. MacTEPCKON p. 870000 800000
CrouMocCTh Tapaxa p. 1000000 1050000
Croumocts ABK p. 900000 9000000
CroumMocThb gOpor p. 3400000 3600000
5::;“:;2;" POAOOTHBHOM p. | 540000 | 489000
g;;:g‘;:sz TOPHOTKAIMTATBHBR | ) 1 30000000 | 28000000
S;:Q“;Zi‘;g;‘;” p. | 650000 | 650000
CroumocThb TpaHchopMaTopoB p. 380000 380000
AmopTu3anus 000pyI0BaHUs p. paccuuTarh
AMOpTI/IBaHfIﬁ 3JIaHUU U P, paccuuTaTh
COOPYKEHUI

CrouMOoCTb SHEpTHUH, p. 40000 40000

BbIpabaThIBaeMOH




ANEKTPOINOACTAHIIUEN

rorpesmenat cbopyzoaen | P | 20000 | 2000
®don 3apabOTHOM TIATHI p. 15000000 15400000
Hanoru p. 320000 380000
[TnaTexu 3a 3eMiTto p. 440000 400000
DKOJIOTHYECKHUE TIIATSKH p. 200000 180000
[Tnarexwu 3a apeHxy CBOOOIHOTO

00opyaOBaHUs APYTUMU p. 180000 170000
NPEATPUATHIMU

["ogoBoit 00BeM MPOTYKIIUU p. N*5000000 | N*5000000
CoruanbHbIe BBIILIATHI p. 220000 250000
KonmgectBo nepconana qel. 450 500

3ananue. BpiOpaTh ONTHMAaNbHBIM KapbepHBIM 3KCKAaBaTOp Ha MOTPY3KY B30pPBaHHOM
CKaJbHOW mopoisl. B kauecTBe KpuUTEpHsl ONTUMAIBHOCTH NPUHATH MUHMMAJIBHBIE 3HAUYEHUS
IIPUBENCHHBIX 3aTpar. /[[ns cpaBHEHMs] NPHUBENECHHBIX 3aTpaT IMPUHATH CIEAYIOIUN psaf
MPOMBIIUIEHHBIX 3KcKaBatopoB: DKI'-3,2, OKI-5,0, OKI'-8U, OKI-12,5 u OKI'-20. B xauecTtBe
TPAHCHOPTHOTO OOOPYIOBaHMs HCHOJIB30BaTh 3MEKTpoBo3 EL-1 co crennoit maccoit 150 T u
BaroHbl aymnkapel Tuna 2BC-50 c¢ rpy3omoabemHocThio 50 T. Hwmxke npuBoautcs
MOCJIE0BATEIHHOCTh PACUETOB.

1. VYnenpHOE COMPOTUBIEHUE ABUKEHUIO TyMITKapa:

o, =3,74+0,025-v, +0,00026-v, ° (2.10)

mp

rac g — OCHOBHOC YACIIBHOC COIMPOTUBJIICHNEC IBUKCHUIO AYMIIKapa, KI'/T.

2. YjaenbHOE COMPOTUBIICHUE IBMKEHUIO JIOKOMOTHBA!
w; =34+0,095-v, , (2.11)

rac ®j — OCHOBHOC yZCJIBPHOC CONIPOTHUBIICHUC IBMXCHUIO JIOKOMOTHBA, KI'/T.

3. KounyecTBO BaroHoB B JOKOMOTHBO-COCTABE:



~J-(1000-y - @; -i,) .
e = (o +i,)-@+k,) O (2.12)

rae Nk — KOJWYECTBO BarOHOB-IYMIIKAPOB B COCTABE;
J — cuienHasg Macca 3J1eKTpoB03a, T;
Y — k03 puIMEHT cuerieHus Kojlec IeKTpoBo3a ¢ penbcamu, 0,2;
Ip — PYKOBOZSIIIHMI YKIIOH, 45 %o;
K; — KO3 puIHEeHT Tapbl TyMIIKapa,
Ok — TPY30II0IbEMHOCTh JyMIIKapa,T.

4. T'py30moabeMHOCTb cocTaBa (T):

‘]k =N, -qg. (213)

3
5. IIpou3BOaUTENHHOCTH FKCKaBaToOpa (M /4ac):

3600 -k -E
Q=" (2.14)

y
rae  k, — koauimeHT 3xckaBaiuu;
E — emKoCTh KOBIIIA 3KCKaBaTopa, M

tLI — NPOAOJIKUTCIIBHOCTD pa60qer0 ouKJia, C

6. T'omoBas MPOM3BOIUTENHHOCT SKCKABATOPA!

Qr:Qi'Ti't'ku: (215)
rae T; — KoM4uecTBO pabOYMX CMEH B TOMY;
t — AU TEeNTEHOCTH pabodeii CMEHHI, U;

Ky — KO3 (PHUITMEHT UCTIONB30BaHUs YKCKaBaTopa o Bpemenu; 0,7.

7. HeobOxoammoe KOJUYECTBO IKCKABATOPOB:

:T.Sk .L;r+\]7k-(t'+t")} (2.16)

u

rue Q — rooBas MPOM3BOIUTEIHLHOCTH IO TOPHOM Macce, M3/r0z[;

Y — IIOTHOCTB TOPHOIT MAcChl, T/M°;



t” — BpeMs HEMPOU3BOAUTEIHHOU PAOOTHI IKCKABaTOPOB, MPUXOSIIEECS HA OJUH COCTAaB;

0,1 u;

t’” — mpocToM PKCKaBaTOPOB MpU 0OMEHE COCcTaBoOB B 3aboe¢; 0,2 u.

8. IlpuBeneHHble 3aTpaThl HA COACPIKAHUE CPABHUBAEMBIX 3KCKaBATOPOB:

C,, =n-[C+e, -C+T-t-(C"+K,-C")]

(2.17)

rac C’ — KanuTanbHEIC 3aTpaThbl HA HpI/IO6peTeHI/Ie, JA0CTAaBKy U MOHTaK 9KCKaBaTOpoOB, pP.

3ananue. OnpenenuTb aOCOMIOTHYIO U OTHOCUTEJIBHYIO MOIPEUIHOCTH CYMMBI 3aJlaHHBIX

YHCell, C 3a/1aHHOI a0COJIIOTHOH MOTrPEUTHOCTBIO.

UcxonHble qanHbIe

Bapuant 3ananmueie dncna AOCOI0THAs IOIPEIIHOCTh
a b c 3alaHHBIX YHCEII
1 2,5 1,4 1,12 0,1 0,02 0,08
2 1,8 1,58 2,2 0,4 0,3 0,4
3 2,4 2,13 3,1 0,6 0,03 0,6
4 3,8 2,3 4,1 0,8 0,07 0,8
) 2,9 2,1 0,2 0,1 0,9 0,4
6 6,1 3,5 6,1 0,5 0,7 0,5
7 4,6 6,0 3,8 0,9 0,04 0,3
8 7,5 4,3 8,1 0,7 0,06 0,01
9 2,1 3,6 3,4 0,6 0,08 0,4
10 1,4 1,12 2,5 0,2 0,01 0,3
11 1,2 1,16 6,2 0,7 0,02 0,1
3aganue.  BpiOpaTb  IPOM3BOAMTENBHOCTH  Kapbepa

nus3

Tpex

Tabmuma 2.7

BApUAHTOB

MPOU3BOJUTENBHOCTU A1 — A3 IPU YETHIPEX BO3MOXKHBIX COCTOSIHUSAX BHEIIHUX ycaoBui 11 — Ily;

COOTBETCTBYIOIINE ITUM YCIOBHAM NOKa3aTenu pemenuil Ui mpusenensl B Tadn. 2.8.



7 OueHoYHbIE CPeACTBA IJIsl IPOBeIeHH S MPOMEKYTOYHOM aTTeCTALMHU
a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

MPOMEKYTOYHOM aTTeCTALMHU:

Tabnuma 2.8.

3HadeHUs IoKa3aTese pemeHHf/i Pa3JIMYHbIX BAPUAHTOB HpOI/ISBOIII/ITeJIBHOCTeﬁ

Uj Kpurepun

Bapuant Typsuia

I1 II I1 I1 B
1 2 3 4 anbaa (@=0.6)

Jlanmaca

Aq 3+N | 8+N | 12+N | 7+N

A; 8+N | 6+N 9+N 8+N

Az 5+tN | 7+N | 10+N | 6+N

s pacueta kputepusi CaBumka TpeOyeTcsi MOCTPOUTh MATPHUILy PUCKOB ISl KKIOTO M3
BHEIIHUX YCJIOBHUH. [10 Ka0My CTOJNOMKY BHIOMPAIOT MaKCHMaIbHOE 3HAYCHUE U, BBIYUTAS HX
BCEX 3HAYCHHH 10 CTOJIOMKAM BEIIMYUHY KPHTEPHS, MOJydaloT MaTpuily puckoB (Ta6n.2.9). B
Ta011.2.9 npuBeneHa MaTpulia puckoB A BapuaHTa Ne(.

Tab6muma 2.9
Martpuna puckoB
MakcumanbHbIe
Bapuant IT; I, I15 114
MoTepHu
Ay 5 0 0 1 5
A, 0 2 3 0 3
Aj 3 1 2 2 3

ManI/IL[a PHUCKOB COCTaBJICHA IJId HYJICBOI'O BapHWaHTA. IIo MOJIYUCHHBIM 3HAYCHHUAM
MaKCUMAJIbHBIX MTOTCPb BBI6I/IpaIOT IMPOCKT HAMMCHCC BBITOOHBIN U OT6paCBIBaIOT €ro.

[To mosy4eHHBIM 3HaYEHUSIM BCEX KPUTEPHUEB BHIOMPAIOT HaNOOJIee ONTUMANIbHBINA BapUaHT
IPOM3BOIUTENFHOCTH Kapbepa. Kputepun ontumanbsHoro npoekra ['ypuna, Jlamiaca u Banbna
JIOJKHBI OBITh MaKCUMaNbHBIMU, CIBUIKA — MUHUMAJIbHBIM.
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[Inanupyemslie
pe3yabTaThl 00yUeHUs

OneHouHble CpeCTBa

I1K-3

: CniocoOeH pa3pabaThiBaTh U IOBOAUTH JI0 UCIIOJIHUTEICH HAPSAABI U 3aJIaHUsI HA

BBIIIOJIHCHUC OTKPBITBIX I'OPHBIX, TOPHO-CTPOUTCIIbHBIX U 6ypOB3pLIBHLIX pa60T,

OCYIIECTBIISATH KOHTPOJIb KauecTBa padOT U 00ECIICUNBATh TPABMIIBHOCTH BBITTOJIHEHUS UX

UCIIOJIHUTEJISIMU, COCTaBIIATh TpapuKu padoT U NEPCIEKTUBHbIE TUIAHbI, UHCTPYKLIUU, CMETBI,

3a4ABKHW HAa MalllMHbI U 060py11013aHHe, 3aI10JIHATH H€O6XOI[I/IMI)I€ OTYCTHBIC TOKYMCHTELI B

COOTBETCTBUH C YCTAaHOBJICHHBIMH (hOpMaMH

[1K-3.1: CriocoOeH riaHupoBaTh U OPTaHU30BBIBATH TOPHBIE PAOOTHI 0 CTPOUTEILCTBY

Kapbepa, MOAroTOBKEC HOBBIX T'OPHU30OHTOB U BEACHWIO BCKPBIIIHBIX U I[O6I)I‘~IHBIX pa60T

3HaT (- MeTO/bI U CPEeICTBA Ilepeyenn TeOpeTHYECKUX BONPOCOB K 324eTy:
b palMOHAaIBHOIO U 1 CoBpeMEHHOE COCTOSHUE U HPOOJIEMbl OTKPBITHIX
KOMIIJICKCHOI'O OCBOCHUS TOPHBIX pa60T.
reopecypc
2 CymHOCTh HHXEHEPHOM [EATENbHOCTH M IPOLIECCOB
IIPOEKTUPOBAHMSI.
3 IloHATHEe O TEXHOJIOTMYECKHUX  PELICHUSAX, HX
3¢ GEKTUBHOCTh U CPOKAX MPUHATHSL.
4 YpoBHM NPUHATHS PELICHUN.
5 Teopun 1 METOBI IPUHATHS PELICHUH.
6 JIlronu n ux ponis B IpoLEecce TPUHATUS PEILICHHMN.
7 IIpouiecc NpUHATHS PELIEHUN.
8 Kpurepun npuHATHS PELLICHUN.
9 OueHKa 110 KpUTEPHSIM.
10 O6ocHOBanue kputepueB 3HPEKTUBHOCTH.
11 IIpaBuina BEIOOPOB KPUTEPHUEB.
YMme |- mnpumensts  Metonsl | Ilepedens TeM 1/ MOATOTOBKHM K CEMHHAPCKUM
Th aHanu3a U 00paloTKU | 3aHATHSIM:
JTaHHBIX, pemarh 3amadyu | MeToasl OLICHKU TEXHOJOTMYECKUX peLIeHu,
npogeccuoOHaTbHON JOCTOBEPHOCTD Y MOTPEIIHOCTH OLCHKHU.
JESTEIIBHOCTH c | KpurepnanpHelii  METOJ  OLEHKM  TEXHOJOTHYECKHX
HCIOJb30BaAaHUEM pemeHI/H‘/'I.




MH(pOPMAITMOHHBIX

COBpeMeHHbIe HOPMATUBHO-TIPABOBBIX  JOKYMCHTHI B

TEXHOJIOTUHN 00JIaCTH HEAPOIIOJIb30BaHMsI, TOPHOM PEHTHI, TOPHOTO
ayauTa.
Buabsl mpupoIHBIX M TEXHOTEHHBIX T'E€OPECYpCOB B
KOHTYpax Kapbepa.
Bman - coBpemenHbIMU 3amaun: IIpakTrdeckas padora Ne 1
€Th | IPpOrpaMMHBIMHU u 3aganue. OnpeaenuTh 3anachl MoJe3HOr0 UCKOIMaeMOTro
afmapaTHbIMHA U OLIEHUTh Ka4eCTBO JOOBIBAEMOI Py/bl B COOTBETCTBUH C
KOMIIJIEKCAaMHM JIJIs OLIEHKH
JAHHBIMM CBOETO BapuaHTa. MCXOaHbIE JaHHBIE IO
pe3yJIbTaTOB 5 21 23 HeoB
N — BapvaHTaM MPUBEJICHbI B Ta0IUIaX 2. .3. HeoGxomumo
pelenuit Y4€CTh, YTO MPOEKIIHSI PYJHOTO TeIa CTPOUTCS B MaclITade

1:1000.
HOCJ’ICI{OB&TCJ’IBHOCTB BBITIOJTHCHU A pa6OTLIZ
v 3.
1. Onpenenenue oObemMa pyaHOM 3aEKHU, M

3
=

n

\ -L,

rae Sj— IIomiaas i-oi MPOEKIUH PYIHOTO TEa, MZ;
N — KOJIMYECTBO MPOEKLUN PYJHOTO TEINA;
L — nyivHa pyaHOM 3a7€KH M0 MPOCTUPAHUIO, M.

2. OnpeneneHue 3amacoB 3aJI€KH, T:
Z=\y,

I€ Y — IJIOTHOCTb PYJIbI, ™M,

3. Omnpenenenue 3amacoB OCHOBHOTO KOMITOHEHTA
(menn), T:

.C,
100

P=Z
rac C- CpeaHee COACPIKAHUC TTOJIC3HOTO KOMIIOHCHTA B
00BbEME 3aJIeIKH MOJIE3HOTO HCKOIIa€Moro, %.

4. OnpeneneHue CpeTHEr0 COAEPKAHUS MOJIE3HOTO
KOMITOHCHTA:




rae  Mj — MeTpax i-oif mpoOsl, M;

Ci — coaepraHue MOJIE3HOI0 KOMIIOHEHTA B 1-0#
pobe, %;

5. Onpenenenue noreps pyasl, %o:
n:(l_'\"c].loo%,
C

rae N — 1omst JOOBITOrO MOJE3HOT0 UCKOIMAEMOI0, JIOIH
en.;

C’ — comepxaHue MOJIE3HOTO KOMITOHEHTA B
noObiBaeMou pyze, %.

6. OnpeneneHye BbIX0Aa KOHLIEHTPATa U3 JOOBITOM
CBIpOH pyabl, %:

q. :(Mj.loo%,
Cr

IJIe & — W3BJICUYCHHE TOJIE3HOIO KOMITOHEHTA M3 ChIPOM
PYABI B KOHIICHTPAT, %;

C" — coneprxaHue TOJIE3HOTO KOMITOHEHTA B
KOHIIeHTpaTte, %o.

7. Onpenenenue BbIX0Ja KOHLEHTpAaTa ¢ | TOHHBI CBIPOi
PYIBL:

Z'= L -100%.
[C-a-1)-¢,]

8. Omnpezenenne rogoBoro 0obemMa 100bIYU TOJIE3HOTO
MCKOMAEMOT0 ISl MTOIYYeHHUS 3aIaHHOTO 00beMa
KOHIICHTDATA, M";

V‘:(V“ ¢ }100%,

rae Vi — FOI0BOH 0GbeM KOHIICHTPATa, M.

9. Onpenenenue cpoka dKCILTyaTalluu Kapbepa, JIET:

T=2
v

[1K-3.2: OcymiecTBisieT KOHTPOJIb KaueCTBa TOPHBIX U B3PBIBHBIX paboT U 0OecreunBaTh

MMPaBUJIBHOCTDH BBIMIOJIHCHUA UX UCTIOJIHUTCIIAMUA, COCTABJIATH Fpa(i)I/IKI/I pa60T, MCPCICKTUBHBIC

IJIaHbI, THCTPYKIIUU U CMCThbI

TEXHOJIOTHYECKHCE,

Hepeqeﬂb TCOPETUYECCKHX BOIIPOCOB K 3a4€TYy:




b JKOJIOrMuYecKkue, mpaBoBble | 12 TexHndyeckue mokazarenu 3PPEeKTUBHOCTH.
Y SKOHOMHUYECKUE
KPUTEPUH OLIEHKU 13 DxoHOMHUYECKHE MTOKazaTenu 3)PEKTUBHOCTH.
IIPUHUMAEMBIX PELICHUN
IIPU OTKPBITBIX TOPHBIX 14  CoumasibHble W  SKOJIOTMYECKHE  IOKa3aTeIn
paborax 3¢ PEeKTUBHOCTH.
15 Inarexu 3a MoJab30BaHUE MPUPOJHBIMU PECYPCAMU.
16 MeTopl OIICHKH W BEIOOpA TEXHUYECKUX PEIICHUH.
17 Knaccuguxarnust METOZ0B OLIEHKU PELICHUH.
18 Onenka peleHuil 1o HECKOJIbKUM I10Ka3aTesiM.
19 BeipaboTka pemeHuid ¢ y4eToM BepOSTHOCTHBIX
(hakTopoB.
YMe |- monb30BaThCs [IpakTuyeckas pabora No 2
Tb NpaByJIamMu, HOpMaMH, 3amanue. Paccuurarh o01me nmoka3areian
HOPMATHBHO-TCXHUICCKH | 5 ek TMBHOCTH, IPOU3BOAUTEIBLHOCTD TPY/A,
MU  JIOKYMEHTaMH  TIO
. TPYAOEMKOCTh, POHI00TAAYY U (POHTOEMKOCThH JIIS IBYX
KOMILIEKCHOM OIICHKE

MPUHUMAEMBIX PEIIeHUN

MIPOEKTOB OCBOSHHSI MECTOPOXKICHHSI KEJIC3HOU PYIbI U
BbIOpaTh Hanbomnee 3¢ pextuBHbIN MpoekT ( N — Homep

BapHUaHTa).
Tabnuua 2.4
Ucxonnanie maHHbIe
[Mokazarens ER. [ mpoekt ]
U3M.
KonngecTBo 3KCKaBaTOpOB IT. N
KonnuecTBo OypoBBIX CTAHKOB IT. N
KonuuectBo benA3oB IT. 2*N
KonuuectBo Oynpa03epoB IT. 3
KonndecTBo 3apsAHBIX MalINH IIT. 2
KonngecTBO 3a00€UHBIX MAIIUH | IIT. 2
CTOMMOCTB DKCKaBaTOPa p. 1500000
CtoumocTh OypoOBOTO CTaHKA p. 1200000
Croumocts benA3a p. 800000
CTonMOCTb 3apsITHOM MaIINHBI p. 30000




CroumMocTh 3a00€4HOM MaIIUHBI 35000 z
CTouMOCTh OCHOBHBIX N*400000 | N*
MaTepHaoB
CToMMOCTb BCIIOMOTATENBHBIX N*100000 | N*
MaTepHaoB
CTOMMOCTD JIEKTPONOACTAHIINN 1000000 1z
CTonMOCTb MEX. MaCTEPCKOi 870000 8
CroumocTb rapaxa 1000000 nC
Croumocts ABK 900000 0C
CTouMoOCTh 10pOT 3400000 3¢
CTOMMOCTH BOJIOOTIIMBHON 540000 4
YCTaHOBKH
CTOMMOCTh TOPHO-KANUTATBHBIX 30000000 | 28
BBIPabOTOK
CTOoMMOCTb JTMHUI 650000 6
aNIeKTponepeaay
CroumMocTb TpaHcHOPMATOPOB 380000 3
AMopTu3anust 000pyA0BaHUS paccyuTaTl
AMopTH3anuii 31aHui U

. paccumTaTi
COOpYKEHHH
CroumocTb SHEpruu,
BbIpabaThIBaeMO 40000 4
AIIEKTPOMNOICTAHIIUEH
CronmocTs 3Hueprm1, 20000 .
noTpebasieMoit 000pyI0BaHUEM
®ony 3apabOTHOM TITATHI 15000000 15
Hamorn 320000 3
[TnaTexu 3a 3emMiTto 440000 4i
DKOJIOTUYECKHE TUIATEKU 200000 1
[Tnatexxu 3a apeHry CBOOOTHOTO
00opyIoBaHuUs APYTUMHU 180000 1
PEIIPUATHSIMHA




["omoBoii 00BEM POAYKITUH

p. | N*5000000 | N

CouuanbHble BBIIUIATHI p. 220000

KonuuecTBo nepconana Yell. 450

Bnan
CTh

— IPaKTUYECKUMH
HaBbIKAMU
MIPOCKTUPOBAHUS
OTKPBITBIX TOPHBIX paboT ¢
HCII0JIb30BaHUEM
COBPEMEHHBIX
WHTETPUPOBAHHBIX
MH(OPMALIMOHHBIX CUCTEM

IlepeyeHb TeM ISl MOATOTOBKHU K CEMUHAPCKHUM
3aHATHAM:

MeTonant OILICHKH TEXHOJIOTHYECKUX
JIOCTOBEPHOCTD U MOTPETHOCTH OLEHKH.
KpurepnanpHblii  METOI  OLEHKH

pelieHuH,

TEXHOJIOINYCCKUX
peueHui.

CoBpeMeHHbIE HOPMAaTHBHO-IIPABOBBIX JIOKYMEHTHI B
o0jacTl HEAPONOJIb30BaHUS, TOPHOM PEHTHI, TOPHOTrO

ayJuTa.

Byl npupOHBIX M TEXHOTEHHBIX F€OPECYPCOB B
KOHTYpax Kapbepa.

[TK-3.3: Odopmiiser 3a8BKH Ha MAalIMHBI U 000pY10BaHKE, 3aII0JIHATH HEOOXO0IUMbIE OTYETHbBIE

AOKYMCHTHBI B COOTBECTCTBUU C YCTAHOBJICHHBIMU q)OpMaMI/I.

3HaT |— wmetonb!l oueHkU U ux | [lepedyeHb TeopeTMYeCKUX BONMPOCOB K 3a4eTy:
b HOTPEUIHOCTH IIPH 1 CoBpeMEHHOE COCTOSHHE U MPOOJEMBI OTKPBITHIX
MIOJICUETE 3aI1acoB, TOPHBIX PadoT.
OCBOCHHUH
HETPaJAUIIMOHHBIX 2 CymHOCTh HMH)XEHEPHOM JESATENbHOCTH M MPOLECCOB
ITOJIE3HBIX UCKOIIACMbIX, MIPOEKTUPOBAHUS.
HOBOW TEXHUKHU U
TEXHOJIOTHIT 3 IloHsATHE O TEXHOJOTMYECKUX PEHICHUSAX, UX
3¢ (HEeKTUBHOCTD U CPOKAX MPUHSTHSL.
4 YpoBHU NPUHATHS PELICHUI.
5 Teopuu ¥ METOBI IPUHATHS PELLICHUN.
6 JIroau v ux poJib B MPOLIECCE MPUHATHS PEIICHUH.
7 IIporecc NpuHATHS PEIICHUMN.
8 Kpurepuu npuHsATHS peILICHUH.
9 OueHKa 110 KpUTEPUSIM.
10 OGocHoBanue kpuTepreB d3PHEeKTUBHOCTH.
11 IIpaBuna BEIOOPOB KPUTEPHUEB.
YMme |- BBHIIONHATH oreuky | IlepeyeHs TeM 1JIs1 MOATOTOBKH K CEMHHAPCKUM
Th pecypcoobecricueHus: U | 3AHATHAM:
PECYpCOIpOU3BOJICTBA Meroasl OILICHKU TEXHOJIOTHYECKUX pelIeHui,
OpU  OTKPBITHIX TOPHBIX | AOCTOBEPHOCTH M NOTPEIIHOCTH OLICHKH.
paborax KpurepnanpHplii  METOJ, OLEHKHM  TEXHOJIOTMYECKUX




peLIeHui.

CoBpeMEHHbIE HOPMAaTHBHO-IIPABOBBIX JIOKYMEHTHI B
00JIaCTH HEAPOIIOJIb30BAHMsI, TOPHOM PEHTHI, TOPHOTO
ayJuTa.

Buael 1npupoAHBIX M TEXHOTEHHBIX T€OpPECYpPCOB B
KOHTYpax Kapbepa.

Bnan
CTh

— cmocobaMu coopa,
00paboTKu u
MIPEICTABICHHUS

uHpoOpMallMd B paMKax
MTOCTABIICHHBIX 3aaq

TOPHOTO MPEANPUATHS

IIpakTrueckas padora Ne 3

3amanue. BrplOpaTh ONTUMaNbHBIA — KapbepHBIH
AKCKABaTOP Ha MOrPYy3KYy B30PBAHHOW CKaJbHOK NOPOJIbl. B
KauecTBe KpUTEpUS ONTUMAJIBHOCTHU MIPUHSTH
MUHUMAaJbHBIE 3HAUEHUS TPUBEACHHBIX 3arpar. Jlis
CpaBHEHHUS MIPUBEICHHBIX 3aTPAT MPUHATH CIEAYIOUIUHN P
MPOMBIIICHHBIX ~ 3KckaBaTopoB: OKI'-3,2, OKI'-5,0,
OKI'-8U, OKI'-12,5 u OKI'-20. B xauecTBe TpaHCIIOPTHOTO
o0opyIoBaHUs HUCIONB30BaTh ayekTpoBo3 EL-1  co
cuenHoi maccoit 150 T u Barons! gymnkapsl tumna 2BC-50 ¢
rpyzonogbemMHocteio 50 1.  Hmke — nmpuBoautcs
MOCJIeI0BATEILHOCTh PACUETOB.

9. YaenpHOE COIIPOTUBJICHUEC ABUKCHUTO AYMIIKApaA:

®, =374+0,025-v, +0,00026-v,,,
Ile O — OCHOBHOE yJ€JIbHOE CONPOTUBICHHUE IBUKEHUIO
JTyMIKapa, KI/T.

10. yI[eJ'ILHOC COIIPOTUBJICHHUC JABWXKCHUTIO
JJOKOMOTHBA:
®, =3,4+0,095-V

mp !

rac ®j — OCHOBHOC YIACJIbHOC COINPOTHBIICHUC
JBHKCHUTIO JIOKOMOTHBA, KI'/T.

11. KoanuecTBO BaroHOB B IOKOMOTHUBO-COCTABE;
J-(1000-y -, —i,)

M= (a)k +ip)-(l+km) G

rae Nk — KOJIMYECTBO BarOHOB-IYMIIKAPOB B COCTaBE;
J — cuemnHas Macca 31eKTpoBo3a, T;

Y — koahpurmeHT crierieHus: Kojaec 3JIEeKTPoB03a ¢
penbcamu, 0,2;

I, — PYKOBOZSIIHH YKIIOH, 45 %o;




K; — K03 duLmeHT Tapbl TyMIKapa;
gk — TPY30IOJbEMHOCTb AYMIIKAPa,T.

12. I'py3onoabeMHOCTh cocTaBa (T):

Je=n-q,.

3
13. TIpon3BoAUTENHLHOCTH DKCKaBaTOpa (M"/4ac):

3600-k, - E
Q ===,

y
rue K, — K03 pHIHeHT SKCKaBaIUH;
E — eMKOCTB KOBIIIa 3KCKaBaTopa, M

tu — IIPOAOJIKUTCIIbHOCTD pa60qero ouKJIa, C

14. I'onoBast npoU3BOAUTENBHOCTH IKCKABATOPA:

Qr :Qi - T 't'kul
rae T — KOJIM4ecTBO pabo4YnX CMEH B TOAY;
t — 1M TENEHOCTH paboyeil CMEHBI, U,

Ky — KO3(DQUIMEHT HCIIONIb30BaHUSI SKCKaBaTopa Io
Bpemenu; 0,7.

15. Heo6xomuMoe KOIMYEeCTBO SKCKaBaTOPOB:
n :L. L+L.<t' +t”) ,
T -t ku Qr ‘] k

rae Q — romoBas MPOU3BOAUTEIBHOCTH IO TOPHOU
3
Macce, M /Tox;

Y — IJIOTHOCTh TOPHOM Macchl, /M>;

" — BpemMs  HENPOU3BOAMWTEIBLHONH  pabOTHI
HKCKABaTOPOB, MPHUXOASIIEeCcs] Ha OUH COCTaB;
0,14

t”’ — mpocTOM PKCKABaTOPOB MPHU OOMEHE COCTABOB B




3a00¢e; 0,2 4.
16. IlpuBenennple  3aTpaThl  Ha  COJACpIKaHUC
CpaBHHUBACMBbIX 5KCKaBaTOPOB:
C,, =n-[C+eg, -C+T-t-(C"+K,-C")]

rae C’ — xanuTalbHBIE 3aTpaThl Ha NPUOOpETEHHE,
JIOCTaBKY U MOHTaX 3KCKaBaTOPOB, P.

3anaHue. Onpenenutsb a0COJIIOTHYIO u
OTHOCHUTCIIbHYIO MOTPCITHOCTU CYMMBbI 3aJIaHHBIX YUCCII, C
3a7aHHON a0COIOTHOM MOTPEIIHOCTBIO.

Tabmuma 2.7

Hcxonunie nangeie

Bapuan 3anannbie qncna AGcountoTHas 1or|
T a b C 3aJJaHHBIX 4
1 2,5 1,4 1,12 0,1 0,02
2 1,8 1,58 2,2 0,4 0,3
3 2,4 2,13 3,1 0,6 0,03
4 3,8 2,3 4,1 0,8 0,07
5 2,9 2,1 0,2 0,1 0,9
6 6,1 3,5 6,1 0,5 0,7
7 4,6 6,0 3,8 0,9 0,04
8 7,5 4,3 8,1 0,7 0,06
9 2,1 3,6 3,4 0,6 0,08
10 1,4 1,12 2,5 0,2 0,01
11 1,2 1,16 6,2 0,7 0,02




