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Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

PaGouas mporpamma paccmoTpeHa u ogoOpeHa Ha 3acenanuu Kadenpbl Pazpa®oTku
MECTOPOKIACHUH MOJIE3HBIX UCKOMIAEMbIX

09.02.2023, mpotokoma Ne 4

3aB. kadeapon ' ~___ C.E. I'aBpuiieB

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

13.02.2023 r. npoTokon Ne 3 DR
[Ipencenarens — A — H.A. IlerTanes
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Penensenr:
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) B.III. "ansamoB
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JIner akryaauszanumn padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel Pa3paboTku MECTOPOXKICHHIA TOJIE3HBIX UCKOTIAEMBIX

[Iporokom ot 20 . Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu Kapeapsl Pa3paboTKu MECTOPOXKIEHUH MOJIE3HBIX NCKOTAEMbIX

[Iporokonm ot 20 . Ne
3aB. kadeapoii C.E. T'aBpuiies

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kageapsl Pa3paboTku MeCTOPOXKICHUH MOJIE3HBIX NCKOMAEMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

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

[Iporokonm ot 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTKu MECTOPOXKICHHIN TOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 . Ne
3aB. xadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

IIporokomor 20 . Ne
3aB. xadenpoit C.E. I'aBpuies

Pabouas mporpamma nepecMoTpeHa, oocyxaeHna u ogodpena st peanusanuu B 2030 - 2031
yu4eOHOM T'oJTy Ha 3acefaHuu Kapeapsl Pa3paboTKu MeCTOPOKICHUH TOJIE3HBIX UCKOMAeMbIX

IIporokom ot 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiien




1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJI51)

ensimu ocBOEHMsI OUCHMIUIMHBEL (Moayisi) «KOMIUIEKCHAsl OLEHKA TEXHOJOTMYECKUX
peIIeHU» SIBISIOTCS:

- (¢dopMHpOBaHHE y CTYAEHTa OINPENEICHHOW CyMMBI 3HAHHH O METOAAX OLEHKU
TEXHOJIOTUYECKHUX PEIICHUN; KPUTEPHSIX, HUC-TIOJIb3YEeMbIX IpPH OLIEHKE pelleHHi; (akTopax
pUCKa IpPU OCBO-€HHWU HETPAJAMLIIMOHHBIX IIOJIE3HBIX HCKONAEMBIX, HOBBIX TEXHO-JIOTMH U
TEXHUKH; pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KadecTB, a Takke (QopMUpOBaHUE
npoeCCHOHATBHBIX KOMIETEHIMH B cooTBeTcTBUUM ¢ TpeboBanmsimu PI'OC BO 1o
crenransHocT 21.05.04 IN'opHoe nero.

2 MecTo TMCUHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucrunrna KowmrmuiekcHast OIEHKAa TEXHOJOTHYECKHX PpEIICHHH BXOMUT B YacTb
yueOHOro 1mjiaHa GopMUPYEMYIO YHaCTHUKaMHU 00pa30BaTeIbHbIX OTHOIIEHNUH 00pa30BaTeIbHOMN
HPOTPaMMBI.

I[JI?I HU3YUCHUA JAUCHUITIIMHBI HCO6XOIH/IMI)I 3HaHUA (YMCHI/UI, BJIaZICHI/ISI),
c(hOpMUPOBAHHBIE B PE3Y/IbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

TexHoIorNs 1 KOMIIJIEKCHAS MCXaHU3alHA OTKPBITBIX TOPHBIX pa60T

be3omacHOCTh BeZieHUs TOPHBIX paboT

OTkpbITas pa3paboTKa MECTOPOKICHUM TTOJIE3HBIX HCKOTIAEMBIX

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

HpOI/I?;BOI{CTBeHHaSI - IpSAAUIITIOMHAA IIpaKTUKa

[ToaroroBka K caave u cjaya rocy1apCTBEHHOTO 9K3aMeHa

3 Komnerenuun odyyaromierocs, (popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B  pesynprate  ocBoeHHMs ~— AucUMIUIMHBL  (Moayns) — «KommiiekcHas — OlleHKa
TEXHOJIOTUYECKUX PELICHUI 00yJaroLuiics 10JKeH 00J1aAaTh caeIyIOIMMH KOMITETEHIIMSMU:

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

[IK-3 Cnocoben pa3pabaTeiBaTh W JOBOAWTH 1O HUCHONHUTENEH HapsAAsl W 3aJaHUs Ha
BBITIOJIHEHHE OTKPBITHIX TOPHBIX, TOPHO-CTPOUTETBHBIX U OYPOB3PHIBHBIX PabOT, OCYIIECTBIIATh
KOHTPOJIb KadyecTBa paboOT M 0OecrneyuBaTh MPABUIBHOCTH BBITIOJHEHHS UX HCIIOTHUTEISIMH,
COCTaBJISITh TpauKH padOT U MEPCIEKTUBHBIC TUIAHBI, MHCTPYKIIUU, CMETHI, 3aiBKU Ha MAITUHBI
U 00OpyIOBaHHE, 3amoNHATH HEOOXOJWMBIE OTUYETHBIE JOKYMEHTHI B COOTBETCTBUHU C
YCTAHOBJIEHHBIMHU (hOopMaMu

[1K-3.1 CrocobeH IuUlaHUpOBaTb W OPraHU30BBIBATH TOpPHBIE PAOOTHI IO
CTPOUTENBCTBY Kapbepa, MOJATrOTOBKE HOBBIX TOPH30HTOB H BEICHHIO
BCKPBIIIHBIX U IOOBIYHBIX Pa0OT

[1K-3.2 OcyiecTBisieT KOHTPOJIb KayecTBa TOPHBIX M B3PBIBHBIX paboT U
o0ecreynBaTh MPaBUIBLHOCTD BBHIIIOJIHEHUS UX UCTIOIHUTENISIMHU, COCTABIIATh
rpaduku paboT, NepCreKTUBHbIE ITaHbI, HHCTPYKIIUU U CMETHI

[1K-3.3 OdopmiseT 3asiBKM Ha MallIMHBI U 000pyI0BaHKE, 3all0JIHATH HEOOXOAUMbIE
OTYETHBIE IOKYyMEHTHI B COOTBETCTBHH C YCTAaHOBJICHHBIMU ()OPMaMU




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO01mast TpyTI0eMKOCTh JUCIUTIITNHBI COCTABIISIET 2 3a4ETHBIX SIUHUI] /2 aKaJl. 4acoB, B TOM YHCIIE:
— KoHTakTHas padora — 10,7 akaz. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocCToOsTeNbHAs paboTa — 57,4 akaJl. 4acoB;
— B )OpMeE MPAKTHUECKOM MMOATOTOBKHU — 2 aKaJl. 4ac;

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

dDopMa arrecraluu - 3a4cT

Pasnen/ Tema
JUCIUIUINHEI

Kypc

AynutopHast

KOHTaKTHast pabora

(B akaz. gacax)

Jlek.

11a0.
3aH.

HPaKT.
3aH.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma Texymiero
KOHTPOJIA
yCIIEBAEMOCTHU H
MIPOMEKYTOYHOHN
aTTecTallu

Kon
KOMITIETEHIIUH

1. Benenue

1.1 CoBpemeHHOE COCTOSHHE,
npoO6IIEMBI u METOJIbI
noBblmeHus: 3 deKTUBHOCTH
OTKPBITBIX FTOPHBIX PaboT
CymHocTh UHXEHEPHOH
JeATeNsHOCTH U mporeccoB| 6
MPOEKTHPOBAHUSL.
Bo3HukHOBEHHE U pa3BUTHE
Hay4YHbIX HaIlpaBJIeHUH,
CBSI3aHHBIX c OLIEHKOH
MPUHUMAEMBIX PELICHUN

/11

20

ITogroroBka k
CEMUHAPCKOMY
3aHATHIO

VYcrHbli onpoc
(cobecemoBanue)

Wroro no pazneny

/11

20

2. TloHsaTHE O TEXHOJOTHMYECKHX
pEUICHUAX. AHLTepHaTI/IBHHe
BapHaHTbI UCIIO0JIL30BAHUS HEAPD

2.1 YpoBHH NPOEKTUPOBAHUS
Y IUTaHUPOBAHHSL.
ANbTepHaTUBHBIE  BapUaHTHI
UCIOJIB30BAHUS HEAP

2,5

5,7

Pemenue 3agau.
ITogroroBka k
CEMUHApPCKOMY

3aHSATHIO

Cemunapckoe
3aHATHE

Uroro no pazneny

2,5

57

3. Kpurepun OLIEHKHU
TEXHOJOTHYECKUX PpEUIeHHH MpH
OTKPBITBIX TOPHBIX paborax
OueHka UCIIOJIb30BaHUs
OPUPOJHOTO M TEXHOT€HHOTO
peCypcoB B IpaHHLAX Kapbepa

3.1 Knaccuduxamuss MeTo 0B
OLIEHKH PEIICHUMH.

MeToabl OLIEHKH M TIOZACYETa
3aracos. Torpemnoctu
omeHOK 3amacoB. [loxacuer| 6
3aracoB MOJIE3HBIX
HCKOITa€MBIX. JnHamuka
0alaHCOB 3amMacoB MO TOAaM
0TpabOTKU MECTOPOKICHHUSL.

0,5

31,7

Pemrenne 3agaq.
CaMoCTOsATENBHOE
u3yucHHe y4eOHOM

JUTEPATYPHI

VYerHbIi onpoc

HWroro no pazaery

0,5

31,7

HUroro 3a cemectp

6/11

57,4

3a4€T




Hroro no gucuuiuinae | 4 | | 6/11 | 57,4| 3a4ueT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanm3anuu  MPEAYCMOTPEHHBIX BUJOB Yy4eOHOM paboOTBl B KauecTBE
0o0pa3oBaTeNbHbIX TEXHOJOTUH B MpEnoJaBaHWW AUCHUIUIMHBI «KOMIUIeKCHas OIleHKa
TEXHOJIOTUYECKUX PEUICHUI» HCIOJAb3YIOTCS TPAJAULUMOHHAS TEXHOJOIMS W TEXHOJIOTHS
po0JIEMHOTO O0yUCHHUS.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHWE OCHOBHBIX
IpeaocTaBiie-HuM 1o Kypey «KoMIuiekcHas OLeHKa TEXHOJOTHYECKUX PELICHUI MPOUCXOIUT C
UCII0JIb30BAHU-EM MYJIbTUMEIUUHOTO 000PYAOBaAHUSI.

Jlekuuu NOpOXOASAT B TpaIuUMOHHOM ¢opme, B Qopme nexkuui-uHbopmaus,
JEKIUHA-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAllMd W TPOOJNEeMHBIX JeKiuid. TeopeTnueckuit
MaTepuan U3JI0-)KEHHBI U OOBSCHEHHBIH CTYyAEHTaM Ha JIEKUUAX-MHPOpPMAIUIX, MOJJICKUT
CaMOCTOSITEILHOMY OCMBICIICHUIO U 3alIOMUHAHUI0. TeopeTHdecKrii MaTepuan Ha MpoOIEeMHBIX
JEKIUSAX SBIAETCS Ppe-3yJIbTaTOM YCBOCHHS TMOJIyYeHHOM HWH(OpMaLUU MOCPEACTBOM
MIOCTAHOBKH TIPOOJIEMHOTO BOINpOCa M TIOMCKA TyTed ero pemeHus. Ha nekmusx —
KOHCYJIbTALIUSIX M3JI0’KEHWE HOBOIO MaTepuaja CO-IIPOBOKIAETCS MOCTAHOBKOM BOIPOCOB M
JINCKYCCUEN B TIOMCKAaX OTBETOB HA 3TH BONPOCHI.

[Ipy mnpoBeneHWH NPAKTHUECKUX 3aHATHI HCIONB3YyIOTCA paboTa B KOMaHIE U
TPaJULIMOH-HBIN CEMHUHAP.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a-JaHUi U JIOKJIAJIOB JUIS IPAKTUYECKUX 3aHATHI MPU OATOTOBKE K UTOTOBOM aTTECTaLlMKU

6 YueOHO-MeTOIMYeCKOE 0O0ecneueHue CAMOCTOSITeIbHON padoThl 00y4arouXCcst
[Ipencrasneno B npuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

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

2. I3MepeHust TEXHOJIOTMYECKHX MapaMeTPOB Ha TOPHBIX MPEANPUATUAX [DIEKTPOHHBIH
pe-cypc] : yueb. mocobue / O. A. Koanesa, C. B. Jlykuuesa, C. b. 3aBapsikun, O. H. KoBanenko.
— Kpacnosipck : Cub. dpenep. yu-1, 2014. — 154 c. - ISBN 978-5-7638-2974-7 - Pexxum nocrymna:
http://znanium.com/catalog.php?bookinfo=506043

0) lonoJiHMTE ILHAA JIUTEpaTypa:

1. Aprtiommn, IO.M. MogenupoBanue 0e30MacHOr0 BEIEHUS TOPHBIX padoT
[DnexTpoHHBIH pecypc] : cOopHuk HaydHbslx TpyaoB / FO.M. AptiommH. — DIEKTPOH. AaH. —
Mocksa : 'opnas kuura, 2004. — 38 c. — Pexum nocryna: https://e.lanbook.com/book/3440 .
— 3arJ. ¢ 3KpaHa.

2. Kysuna, JI. H. DKoHOMHKAa TOpHOTO NpPOM3BOJCTBA [DJIEKTPOHHBINH pecypc]
[Mpaktukym / JI. H. Ky3una, C. ®@. bormanosckas, XK. B. Muponosa. — Kpacuosipck: Cub. denep.
yH-T, 2011. - 140 c. - ISBN 978-5-7638-2108—6

B) MeTonuyeckue ykazaHus:
1. Ky3nenosa, T.C. KoMiuiekcHas OlleHKa TEXHOJIOTMUECKUX PEIICHUM.



Marnutoropck: MI'TY, 2006.

2. = 3amockosrieBa, I'.J][. OOGpaboTka pe3yabTaTOB 3KCHEpUMeHTa. MeTona. yka3. 1o
BBINOJIHEHUIO IPAKTUYeCKuX padot. Marautoropek: MI'TY, 2002.

3. * Yroasnukos, B.K., 3unypos A.B., Tepexos B.®., Kamramos 3.M. OCHOBBI TEXHOJIOTHH
OTKpHBITOM pazpabotku. Maruuroropck: MI'TVY, 2005. — 32 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue 110 Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Office 2007 |y, 135 1 17.09.2007 GeccpoUHO

Professional

7Zip cB000HO pacrpocTpansemoe [10 0OECCPOYHO

FAR Manager cB000HO pacrpocTtpansemoe [10 0OecCpoYHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI

Hazpanwue kypca Cchblika
®denepalibHOE TOCYIAPCTBEHHOE OIO/KETHOE YUPEIKICHHE
«DenepanbHbIi UHCTHUTYT npombitennoi| URL: http://www1.fips.ru/

COOCTBEHHOCTH
Nudpopmannonnas cucremMa - EnnHOE OKHO JOCTynma K
HHGOPMAIMOHHBLIM pecypcaM

URL.: http://window.edu.ru/

IMTouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/

HaumonaneHas nndopmamoHHo-aHanuTndeckas cucremalURL:
— Poccutickuii nnaexc vHayunoro ruruposanust (PUHIL)  |https://elibrary.ru/project_risc.asp

DjekTpoHHas 0a3a mepHoaMuecKux u3maHuii East View
Information Services, OO0 «MBUC»
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrneucHue JUCIUITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayautopuu OCHAIICHNE ayTUTOPUA

VY4eOHble ayTUTOPUU JUIS TPOBEICHHS 3aHATHHA JICKIIMOHHOTO THIa MyIbTHMEIUITHbIC
Cpe/CTBa XpaHEHHSI, TIEpEIavn U IPEACTaBICHUS HH(POPMAIIHH.

VYdeOHble ayqUTOpPUU JUIS TPOBEJACHHS TMPAKTUYCCKUX 3aHSATHH, TPYNIOBBIX U
WHIWBUAYAIbHBIX  KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS H IPOMEXYTOYHOW aTTecTaluu
MyabTUMEIMIHBIC CPEICTBA XPAHEHHUS, IEPEIauH U MPEICTABICHHUS HHPOPMAIIUH.

Komrutekce TeCTOBBIX 3aJaHMi IS IPOBEICHHUS IPOMEKYTOUHBIX U PYOEIKHBIX KOHTPOJIEH.

[TomereHus A1t CaMOCTOSITEIBHOM paboThl 00y4aronuxcs [lepcoHanbHbIE KOMITBIOTEPHI C
naketom  MSOffice, BeixomoMm B  HMHTepHET W ¢ JOCTYIOM B  3JCKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomerennss s XpaHEHHs W NPOPHIAKTHUECKOTO  OOCIY)KMBaHHS  y4eOHOTO
obopynoBanusi Illkadpr s XpaHEHUS YUEOHO-METOIUYECKOH JOKYMEHTa-IIMH, Y4eOHOTO
000pyI0BaHUS ¥ Y4eOHO-HATJIAIHBIX TTOCOOUH.



[Tpunoxxenue 1

YueOHo-MeTOAMYECKOE O0ecTieYeHHe CAMOCTOATEILHON PadoThl 00y4al0IUXCs
TeMbl ceMMHApCKUX 3aHATUN:
MerTozpb! OLICHKH TEXHOJOTUYECKHUX PEIICHUM, JOCTOBEPHOCTD U MOTPEIIHOCTH OLICHKHU.
KpurepuanbHblil METOJ OLIEHKH TEXHOJIOTUYECKUX PEIICHUMN.

CoBpeMeHHbIE HOPMATUBHO-TIPABOBBIX JOKYMEHTHI B 00JIACTH HEPOIOJIb30BAHUS, TOPHON
PEHTBI, TOPHOTO ayAUTA.

Buibl npupoAHBIX U TEXHOTEHHBIX T€OPECYPCOB B KOHTYPaxX Kapbepa.

3ananue. OnpeaenuTh 3amachl MOJIE3HOTO UCKOMAEMOT0 U OLIEHUTh Ka4eCTBO JOOBIBAEMOi
pYZ[IJI B COOTBETCTBHUU C JaHHBIMH CBOCTO BapI/IaHTa. I/ICXOI[HI)IC JTAHHBIC 10 BapI/IaHTaM HpI/IBeI[eHI)I

B Tabnumax 2.1 2.3. Heo6xoaumo y4ecTh, 4TO IPOEKIUs PYAHOTO Tejla CTPOUTCS] BMacITadbe
1:1000.

IlocnenoBaTeIbHOCTH BHINOJHEHUS PA0OTHI:

1. Onpenenennie o0bemMa pyIHOM 3aTEKH, M

v:i;Si : (2.1)

L,
n

rae  Sj— MJI0wAab i-oi MPoeKUHH PyIHOIO TeJa, M2;

N — KOJIMYECTBO MPOEKIMI PYyTHOIO TENA;
L — anuHa pyHOH 3a1€Ku 10 MPOCTUPAHUIO, M.

2. OnpezelieHUe 3a11acoB 3aJeXH, T:
Z=V"y, (2.2)
rae Y — IIIOTHOCTD PYABI, T/M°.

3. Onpenenenne 3aacoB OCHOBHOTO KOMIIOHEHTA (MEIH ), T:

C
P=z-_"— 2
100 (2:3)
rae C- CpeaHee coacpKaHue MoJIe3HOro KOMIOHECHTAa B o0BLeMe 3aJ1e5KH MOJIe3HOT0

Hckomnaemoro, %0.

4. OHpCIlCJ'ICHI/IC CpCAHCTO COACPIKAHUA TTOJIC3HOTO KOMIIOHCHTA!

Zci -m;
C_ i=1

e (2.4)
2"

rae M; — MeTpax i-oii mpoodbI, M;
Ci — conepxanme MoJIe3HOr0 KOMIIOHEHTA B 1-0i pobe, %,

5. Onpenenenue noteps pyasl, %:



N-C

m="1 -1|00%,
ey

rae N — m0J151 7OOBITOrO MOJE3HOT0 HCKOIIAaeMOI'0o, 10JIM €.,

(2.5)

C' — coneprkaHue TOJIE3HOT0 KOMIIOHEHTA B 0OBIBaeMou pyne, %.

6. Onpenenenue BeIX01a KOHIEHTpATa U3 J00BITOM ChIpOi pyasl, %:
= & 1000,

=
oy

(2.6)

rae €, — M3BJIEYEHH e T0JIE3HOT0 KOMIIOHEHTA U3 ChIPOii pyabl B KOHIEHTpAT, %0;

C" — comeprxkaHue MOJIE3HOTO KOMIIOHEHTA B KOHIIEHTpare, %0.

7. OmnpenesneHue BbIX0a KOHIIEHTPATa ¢ 1 TOHHBI CBIPOM PY/IbI:

2 V00w,
[c-@-me.]) 2.7)

8. Omnpenenenne rogoBoro oobemMa J0ObIUH MOJIE3HOI0 UCKOMIAEMOTO IS TOJTydEHUS
3aJaHHOTO 00BEMa KOHIIGHTPATA, M-;

v,.-C |

|
V':| . |-100%,
2.
LCe, | (2.8)
rae Vi — roaoBoii 00beM KOHLIEHTpaTa, M.
9. OmpeneneHne Cpoka IKCIUTyaTaIlMH Kapbepa, JIeT:
YA
T=_. (2_9)

VL

3amanue. Paccuntarh o0mme mokasarenu 3GpGEeKTHBHOCTH, POU3BOIUTEIHLHOCTD TPY/IA,
TPYAOEMKOCTh, POHI00TAAYY U (POHAOEMKOCTH JIJISl IBYX ITPOEKTOB OCBOECHHUS MECTOPOKICHUS
JKeJe3HOU pyaAbl ¥ BeIOpaTh Haubosee r¢dextuBHbIN MpoekT ( N — HOMep BapuaHTa).

Taonuya 2.4
HUcxonHbie maHHbBIE
En.
[Tokazarenn | mpoexT Il mpoekt
U3M.
KonunuecTBo sKcKaBaTOpOB IIT. N N
KonndecTBO OypOBBIX CTAaHKOB IIT. N N
KomuuectBo benA3oB IT. 2*N 4*N
KonugecTBo Oynbnozepon IIT. 3 5




KonudecTBo 3apsiHBIX MaIlIH IIIT. 2 2
KonmruecTBo 3a00€UHBIX MAIMH | IT. 2 2
CTOMMOCTB DKCKaBaTOpa p. 1500000 1500000
CroumMocTh OypOBOT'O CTaHKa p. 1200000 1200000
Croumocts benA3a p. 800000 500000
CTOMMOCTB 3apsTHON MaIIHHBI p. 30000 50000
CroumMocTh 3a00€4YHON MAIIUHBL | . 35000 25000
CTOMMOCTb OCHOBHBIX P, N*400000 | N*305000
MaTepHalioB

CTOMMOCTB BCIIOMOTaTEIbHBIX P, N*100000 | N*250000
MaTepHaoB

CTOMMOCTB 3JIEKTPOIIOICTAHIIAN | . 1000000 1200000
CTOMMOCTBH M€X. MaCTEpPCKOU p- 870000 800000
CroumocTb rapaxa p- 1000000 1050000
Croumocts ABK p. 900000 9000000
CroumMocTb gOpOT p. 3400000 3600000
CTOMMOCTDH BOJOOTIIMBHOM p. 540000 489000
YCTaHOBKH

CTOMMOCTh TOPHO-KAITUTATEHBIX p. 30000000 98000000
BbIpabOTOK

CTtouMoCTb JTMHUI P, 650000 650000
3NIeKTponepeaay

CroumocTh TpaHcHOpMaTOpOB p. 380000 380000
AMopTu3anus 000pyA0BaHUS p- paccuuTaTh
AMOpTI/IBa]_II:II/I 3IaHUM U P, paccunTaTS
COOpY>KEHHH

CroumocTb HEpruy,

BbIpabaThIBaeMOn p. 40000 40000
ANEKTPONOACTAHIIUEN

CToumMoCTh 3}£epr1/m, p. 20000 20000
noTpebisieMoit 000pynoBaHUEM




®don 3apabOTHOM TIATHI p. 15000000 15400000

Hanoru p. 320000 380000
[TnaTexu 3a 3eMITt0 p. 440000 400000
DKOJOTUYECKHE IIIaTeKU p. 200000 180000
[Tnarexwu 3a apeH 1y CBOOOIHOTO

000pyI0BaHUs APYTHUMHU p. 180000 170000
NPEATPUATHIMU

['ooBoii 00BEM IPOAYKIIIH p.- | N*5000000 | N*5000000
CornuaiabHble BBIIIIATHI p. 220000 250000
KonunyecTBo nepconaina Yell. 450 500

3amanue. BeiOpaTh ONTHMAaIbHBIN KapbepHBIA SKCKaBATOP Ha MOTPY3KY B30PBAHHOM
CKaJIbHOW NOpoAbl. B kauecTBe KpUTEpHs ONTUMAIBLHOCTA IPUHATH MUHUMAJIbHbBIE 3HAUECHHUS
IIPUBENECHHBIX 3aTpar. i1 CpaBHEHUs] IPUBEACHHBIX 3aTpaT PUHATH CICAYIOIUN Pl
MPOMBILIUIEHHBIX 3KcKaBaTopoB: DKI'-3,2, OKI'-5,0, OKI'-8U, OKI-12,5 u DKI'-20. B kauectBe
TPaHCIIOPTHOI'O 00OPYI0BAaHUS UCHOIB30BaTh 31eKTpoBo3 EL-1 co cuenHoii maccoii 150 T u
BaroHsl qymnkapsl Tuna 2BC-50 ¢ rpy3onoabemMuoctbio 50 T. Huxke npuBoautcs
MOCJIEI0BATEIBHOCTh PACUETOB.

1. YaenpHOE COIIPOTUBJICHUEC ABUIKCHUIO JyMIIKapa:

Wy — 1T U,Ueu Vv, T U,UUuLy "V

p

" (2.10)

rae @y — OCHOBHOC€ YA€JIbHOEC COIIPOTHUBJICHUE IBHKCHUIO JyMIIKapa, KI/T.

2. YHGJ'IBHOG COIMPOTUBJICHUE IBMXCHUIO JIOKOMOTHBA:

®; =3,4+0,095-v (2.11)

mp !
rae ®j — OCHOBHO€ yA€JIbHOC COIMPOTHBJ/IEHHE IBHKCHUIO IOKOMOTHBA, KI/T.

3. KonunuecTBo BaroHOB B JOKOMOTHBO-COCTABE:

) :J-/(1000-\41—coj—ip)_q
o mR) (2.12)

rae Nk — KOJUY€CTBO BATOHOB-IYMIIKAPOB B COCTaBeE;



J — crerHast Mmacca 3JIeKTpOBO3a, T;

Y — ko3¢ GHIHEHT CLEIIeH s KOJIeC AIEKTPoBo3a ¢ penbcamu, 0,21,
— PYKOBOJSALIMH YKIIOH, 45 %o;

K; — K03 duLEHT Tapbl TyMIIKapa;

gk — FPY30MOABEMHOCTh TyMIIKapa,T.

4. I'py3onoabeMHOCTb cocTaBa (T):

Jie=nc - Q. (2.13)

IIpou3BoAMTEIBLHOCTH IKCKABATOPA (Mg/qac):

Q=" (2.14)

rge ks — KOapPuUMeHT aKcKaBaLuy;

3.
E — eMKOCTbH KOBIIIA 9KCKaBaTOpa, M ;
t, — IPOJOJIKUTENBHOCTD PaboyYero UKJa, ¢

5. I'ogoBas MMPOU3BOAUTCIIBHOCTL 3KCKaBaToOpa:

Q=Q T, -t-k,, (215)

rae Ti — KOJIN4Y€CTBO paﬁolmx CMCH B 1oay,

t — nmuTenpHOCTH pabouell CMEHHI, U;
Ky — KO3((DUILIMEHT UCTIONb30BaHMsI SKCKaBaTopa 1o Bpemenu; 0,7.

6. HeobxoauMoe KOJIMYECTBO IKCKABATOPOB:
1 N
—O ()

n=
T-t-ku P I |

i (3 Q — rogoBasi NPOU3BOAUTEILHOCTH M0 TOPHOH Macce, MS/FOI[;

(2.16)

" 3.
Y — INIOTHOCTh TOPHOM Macchl, T/M";

t” — BpeMs HEITPOU3BOAMTEIBHOM PabOTHI 9KCKaBaTOPOB, IPUXOISIIEECS HA OWH COCTAB;
0,1 g;

t’’ — MPOCTOM IKCKABaTOPOB IPH 0OMeHe cocTaBoB B 3a0o¢; 0,2 u.

7. llpuBeneHHbIE 3aTPAThl HA COJAEPKAHUE CPABHUBAEMBIX IKCKABATOPOB:



C,, =n-[C+eg, -C+T-t-(C"+K, -C™)} (2.17)

np

rie C’ — kanurajbHble 3aTPaThl HA NIPUOOPETEHHE, IOCTABKY 1 MOHTAXK IKCKABATOPOB,
p.

3aganue. OnpenenuTs aOCOIIOTHYIO U OTHOCUTEIIBHYIO ITOTPEIIHOCTH CYMMBI 3aIaHHBIX
YKCe, C 3alaHHON a0COIIOTHON MOIPEIIHOCTHIO.

Taonuua 2.7

HcxoaHble JaHHBIE

BapI/IaHT 3ajantbie yucia AOcoroTHas IMOTPCIIHOCTD
a b c 3aJaHHBIX YHCCII
1 2,5 14 1,12 01 002 | 0,08
2 18 1,58 2,2 0,4 03 0,4
3 2,4 2,13 31 0,6 0,03 0,6
4 38 2,3 4,1 08 0,07 08
5 2,9 2,1 0,2 01 0,9 0,4
6 6,1 35 6,1 05 0,7 0,5
7 4,6 6,0 38 0,9 0,04 03
8 75 43 8,1 0,7 006 | 001
9 2,1 3,6 3,4 0,6 0,08 0,4
10 14 1,12 2,5 0,2 0,01 03
11 12 1,16 6,2 0,7 0,02 01

3amanue. BeIOpaTh MpOU3BOIUTEIHLHOCT Kaphepa U3 TPEX BAPUAHTOB IIPOU3BOIUTEIHLHOCTH
A1 — Az ipu "yeThIpex BO3MOXKHBIX COCTOSIHUSAX BHEIIHUX ycinoBuit 11 — [14; cooTBeTcTBYIOIIME
3TUM YCIIOBUSIM IOKa3arenu pemenuit Ujj mpuBeneHs! B Tabi. 2.8.

Tabnumua 2.8.

3HaueHus noxa3amenepemenuﬁ Pa3tuUdHbLX 6aPUAHMO6 npou:modumeﬂbuocmeﬁ

Bapuant Uij Kpurepun




I'ypBuna

(.= 0,6) Jlammaca

Iy I, I13 I, | Bampna

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

Ar 8+N | 6+N | 9+N | 8+N

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

Jist pacdera kputepust CaBumka TpeOyeTcsl IOCTPOUTh MATPHILY PUCKOB IS KaXJI0TO U3
BHEIIHUX ycaoBUH. 1o KakaoMy CTONIONKY BRIOMPAIOT MAKCUMAIbHOE 3HAYCHHUE H, BEIYUTAS UX
BCEX 3HAYCHUU TI0 CTOJIOMKAM BEIIMYUHY KPUTEPHUS, TIOTYyJalOT MaTPHUIly pUCKOB (Tab6m1.2.9). B
Ta011.2.9 npuBeneHa MaTpuLa puckoB i BapuaHTa NeO.

Tabmuma 2.9

Marpuna puckoB

Bapuant Ty I, Il L, MaK;?Z[:;IPII,HHe
Aq 5 0 0 1 5
A 0 2 3 0 3
As 3 1 2 2 3

Marpuria puckoB cOCTaBJIeHa ISl HYJIEBOTO BapuaHTa. [1o morydeHHbIM 3HAUSHUSIM
MaKCHMaJbHBIX MOTEPH BEIOMPAIOT MPOEKT HAMMEHEEe BBITOJIHBIN U OTOPACHIBAIOT €rO.

[To nmony4eHHbIM 3HAaUEHUSM BCEX KPUTEPUEB BBIOMPAtOT HauOoJIee ONTUMANIbHBIN BapUaHT
IIPOU3BOJUTENBHOCTH Kapbepa. Kpurepun ontumansHoro npoekra ['ypeuna, Jlarutaca u Banpna
JIOJDKHBI OBITH MaKCUMaNbHBIMU, CIBHIKa — MUHUMAJIbHBIM.



Hpunioxenne 2

OueHoYHble CpeacTBa oA NpoBeaeHUA NPOMEXKYTOUHOM aTTecTauum

a) [liianupyemble pe3yabTaTbl 00y4eHHUS U OLIEHOYHbIE CPeCTBA JIJIfl IPOBEAeHUs MPOMEKYTOUYHOM aTTeCcTallun:

2CTpyKT
YPHBII
JJIEMEHT

KOMIICTC
HIIMH

[Inanupyemsblie pe3yabTaThl 00ydeHus

OueHouHbIe CpeCcTBa

[IK-3: CriocobeH pa3pabaTbiBaTh U JOBOJIUTH /10 UCIIOIHUTENCH HApsAAbl U 33aHUSI HA BBINIOJIHEHUE OTKPBITHIX TOPHBIX, TOPHO-CTPOUTENBHBIX U

6ypOB3pI)IBHI)IX pa60T, OCYHICCTBJIATL KOHTPOJIb Ka4CCTBA pa60T u o0ecIeunBaTh MMPaBHUJIbHOCTH BBINTOJIHCHUSA UX UCIIOJIHUTCIIAMHA, COCTABJIATD

Fpa(l)I/IKI/I pa60T 1 NCPCIICKTUBHBIC IJIaHBI, MHCTPYKIUH, CMCTHI, 3a4BKHM Ha MallIMHBI U O6OPYI[OB3,HI/I€, 3aI10JIHATH HCO6XOI{I/IMI)I€ OTYCTHBIC

AOKYMCHTHI B COOTBETCTBUU C YCTAHOBJICHHBIMU (I)OpMaMI/I

[K-3.1

Crioco6eH m1aHupoBaTh U
OpPraHU30BBIBATH TOPHBIE PAOOTHI IO
CTPOMTENBCTBY Kaphepa, MOATOTOBKE
HOBBIX TOPU30HTOB U BEJICHHIO
BCKPBIIIHBIX U TOOBIYHBIX PabOT

IlepeueHp TEOpETUUECKUX BOIIPOCOB K 3a4ETY:
1 CoBpemMeHHOE COCTOSIHUE U ITPOOIEMBI OTKPBITHIX TOPHBIX PadOT.

2 CyIHOCTh MHKEHEPHOH JIeSTETbHOCTH U MPOLIECCOB MPOEKTUPOBAHUSI.

3 [ToHATHE O TEXHOJIIOTUYECKUX PEIICHUSX, UX 3PPEKTUBHOCTD U CPOKAX MPUHSITHUS.
4 YPpOBHU NPUHSTHUS PELICHUH.

5 Teopuu 1 METOIbI IPUHATHS PELICHUH.

6 JIromu 1 UX poJIb B TIPOIIECCE MTPUHSATHUS PEIICHUM.

7 IIponiecc NpUHATHS PELLICHUH.




8 Kpurtepun npuHATHS pELLICHUN.
9 OueHka 1o KpUTEPHUSIM.
10 O6ocHoBaHuE KpuTEepUEB 3P HEKTUBHOCTH.

11 IlpaBua BEIOOPOB KPUTEPHEB.

[IK-3.2 |OcymectBiaser  KOHTpPOJdb  KaudecTBa | [lepedeHb TeM i1 HOATOTOBKU K CEMUHAPCKUM 3aHATUSAM:
TOPHBIX W B3PBIBHBIX  paboT W | MeTOobl OLIEHKH TEXHOJIOTUIECKUX PEIICHUH, JOCTOBEPHOCTh U TIOTPEIIHOCTH OLEHKH.
o0ecreynBaTh NPaBUJILHOCTh BBINOJIHEHUs | KpuTepuanbHbIii METO/I OLIEHKH TEXHOJIOTHYECKUX PEHICHUH.
UX HCHOJHHUTEISIMH, COCTABIIATh TpapuKu
pabor, TIepCIeKTUBHbIE mansl, | COBpeMeHHbIE HOPMAaTHBHO-TIPABOBBIX JIOKYMEHTBI B 00JIACTH HEJIPOIOJb30BaHMUs, TOPHOM
UHCTPYKLIUU ¥ CMETHI PEHTBI, TOPHOTO ayIUTA.
Bupl npupoAHBIX B TEXHOTEHHBIX T€OPECYPCOB B KOHTYpax Kapbepa.
[MIK-3.3 |Odopmusier 3asBku Ha MamuHbl U | 3agaun: [IpakTrueckas pabora Ne 1

O60py,Z[OBaHI/Ie, 3aI10JIHATH HeO6XOI[I/IMBIe
OTUYCTHBIC JOKYMCHTBHI B COOTBCTCTBHUMH C
YCTAaHOBJICHHBIMUA (1)OpMaMI/I

3ariachbl
I[O6LIB3€MOI>1 Pydbl B COOTBETCTBHUH C JAHHBIMU CBOCTO BapHaHTA. I/ICXOI[HBIC JaHHBIC II0

3aganue. Onpenenutb MOJIE3HOTO HMCKOMAEMOrO0 M OIIEHUTH KadeCTBO

BapuaHTaM npuBeneHbl B Tabnunax 2.1 2.3. Heo0xoauMo y4ecTh, 4TO MPOEKIUs PYIHOTO
Tena ctpoutcs B macmTabde 1:1000.
[TocnenoBarenbHOCTh BHIMIOTHEHUS PAOOTHI:

1. Onpenenenne oObeMa pyTHON 3aJICXKH, M

28
= )
Ln

rae Sj— miomanp i-oi MPOeKIUHU PYAHOTO Tea, MZ;




N — KOJIMYECTBO NMPOEKIUM PyJHOTO TENa;
L — nnmHa pyiHOH 3a/1€Ku 110 IPOCTUPAHUIO, M.

2. OnpeneneHHe 3aI1aCcoB 3aJICXKU, T:

. (2.2

3
I7ie Y — IJIOTHOCTH PYJIbI, T/M".
3. Ompenenenue 3armacoB OCHOBHOIO KOMITOHEHTa (MeJn), T:

(2.3
100 )

rae C— cpeaHee cojiepkaHue MOJIE3HOTO KOMITIOHEHTa B 00BEMe 3aJIeXKH T0JIE3HOTO
nckonaemoro, %.

4. OnpeneneHue CpeHero coJIepKaHus OJI€3HOT0 KOMIIOHEHTA!

Yem (2.4

C =it ' )

rae Mj— MeTpax I-oif mpoOsI, M;
Ci — comeprkaHue TOJIE3HOTO KOMIIOHEHTA B 1-0i1 mpooe, %;

5. Onpenenenne moreps pyasbl, %:

17=[1— N.C \-100%,

| |
. )

(2.5




rae N — gons qoOBITOrO IMOIE3HOI0 UCKOIIAEMOI
C' — conep:kaHue MOJIE3HOr0 KOMIIOHEHTA B
6. OnpenerieHre BbIX0/1a KOHIICHTpaTa U3 J10C

(| e

") 100%
y 9

=
—
(@)

I'ac € — U3BJICYCHUC I10JIC3HOI'O KOMIIOHCHTA U3 Cl
— COACPKaHUEC ITOJIE3HOI'0O KOMIIOHECHTA B KO

7. OnpeneneHne BbIXoaa KOHIIEHTpara ¢ 1 To

f c"

Z'= )‘100%.

|
[c.q-me. 1)

8. OmpeneneHne rogoBoro o0bemMa JOOBIYH TI
3aaHHOTO 00BEMa KOHIICHTPATa, M;

V'= (M&Q\MOO%,
\ Cex )

rae Vy — roaoBoil 00beM KOHIIEHTpATa, M,

9. OnpeﬂeneHI/Ie CpOKa 3KCILTyaTaluu Kapbep

T=%,
v




