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PabGouast mporpamma cocraBiena Ha ocHoBe @OI'OC BO - choenmamurer 10
cnenuansaocTr 21.05.04 I'oproe neno (mpuka3z Munoopuayku Poccun ot 12.08.2020 1. Ne 987)

Pabouass mporpamma paccmoTpeHa u ogoOpeHa Ha 3acena kadenpsr Pa3zpaboTku
MECTOPOKACHUH MOJIE3HBIX UCKOMIAEMbIX
09.02.2021, npotokoia Ne 6
3aB. kadeapon C.E. I'aBpumien

Pabouas nmporpamma ogo6pena meronuueckor komuccued U IuT

15.03.2021 r. npotokoma Ne 5 %
[Ipencenarens H.A. IlerTanes

PaGouas nporpamma cocraBieHa:
noueHT kadeapel PMIIN, kaH. TeXH. HAYK I/ H.I'. Tomununa
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Penensenrt:

3aB. Wweﬁ oboramenuss OO0 "VYpanleollpoekt" , KaHI. TEXH. HAyK
B.III. IN'anamos




JIucr akryanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kageapsl Pa3paboTku MeCTOPOXKIEHUN MOJIE3HBIX NCKOITAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
yueOHOM rofy Ha 3acefaHuu Kadeapsl Pa3paboTku MecTOPOXKIEHUH MOJIE3HBIX HCKOMAeMbIX

IIporokomor 20 . Ne
3aB. kadenpoii C.E. T'aBpuies

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpeHa s peanmmzanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapel Pa3paboTku MECTOPOXKICHHIA TTOJIE3HBIX UCKOTIAEMBIX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2025 - 2026
yueOHOM Tojly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMBIX

[Iporokomn ot 20 1. Ne

3aB. kadeapoit C.E. ﬂBpI/IH_ICB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszauuu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kageapel Pa3paboTku MeCTOPOXKICHUH MOJIE3HBIX NCKOITAEMBIX

[Iporokom ot 20 . Ne
3aB. kadenpoii C.E. I'aBpuiieB

Pabouas nporpamma nepecMoTpeHa, 00Cyk/IeHa u ogo0peHa aist peanmszanuu B 2027 - 2028
yueOHOM roy Ha 3acefaHuu Kadgeapsl Pa3paboTku MeCTOPOXKIEHUH MOJIE3HBIX NCKOMAeMbIX

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




1 lesu ocBOCHUSA TUCUMIITIMHBI (MOYJIA)

¢dbopMHpOBaHHE Yy CTyAEHTa ONPEACTICHHOM CyMMbl 3HAaHMH O METOJaX OICHKU
TEXHOJIOTUYECKUX PELICHUI; KPUTEPHUSX, UCTIONB3YEMBIX IIPH OLIEHKE pEeIleHH; (hakTopax pucka
IpY OCBOCHHM HE-TPAJUIIMOHHBIX TIOJE3HBIX HCKOMAEMBIX, HOBBIX TEXHOJOTUH U TEXHHKH,
pasBUTHE y CTYJCHTOB JIMYHOCTHBIX KadyecTB, a Takke (opMHUpoOBaHUE MPO(ECCHOHAIBHBIX
KoMIIeTeHIni B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
hi (S ()

2 MecTo IMCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

Hucuunnuuaa KowmiuiekcHasi OLleHKa TEXHOJOTHYECKHX pEeIIeHUH BXOIUT B 4YacTb
yueOHOro miaHa GopMUPYEMYI0 Y4aCTHHKAMHU 00pa30BaTeIbHBIX OTHOIICHUN 00pa3oBaTeIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3YyJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

TexHOoIOTHS 1 KOMIUIEKCHASI MEXaHHU3AIIHS OTKPBITHIX TOPHBIX PaboT

bezonacHocTh BesieHHs TOPHBIX pabOT

OTkpbITas pa3paboTKa MECTOPOKIECHUN MOJIE3HBIX UCKOTTAeMbIX

3Hanus (YMEHUs, BJaJleHus), MOTYYCHHbIE TPU U3yYECHUU JAHHOW AUCLUILIMHBI OyayT
HEOOXOUMBI 7151 U3YUESHUS] JUCIUILITUH/TIPAKTHK:

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[IpoekTupoBaHue KaprepoOB

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOT0 HK3aMeHa

3 Komnerenuum o0y4armerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHUs

B  pesynprate ocBoeHus ~— AucUMIUTUHBL  (Moxyns) — «KowrmiekcHas — OleHKa
TEXHOJIOTHYCCKUX pemeHI/Iﬁ» 06yqa}01111/1171cs1 JOJIDKCH O6JIaIIaTI> CIICAYIOIUMHU KOMIICTCHIUAMMU

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-3 Cnocoben pa3pabaTbiBaTh W JOBOAWTH 1O HUCIHOJHUTEICH HApsAIbl W 3aqaHUS HA
BBITMIOJTHEHHE OTKPBITBHIX TOPHBIX, TOPHO-CTPOUTENBHBIX U OYPOB3PBIBHBIX padOT, OCYIIECTBIATD
KOHTPOJIb Ka4yecTBa padOT U oOecrneunBaTh MPABUIBHOCTH BBIMOJTHEHUS MX HMCIOJHUTEISIMHU,
COCTaBIATh TpadUK padOT U MEPCIEKTUBHBIE TUIAHBI, HHCTPYKIIMH, CMETHI, 3asBKH Ha MAIIUHBI
u 0o0OpyJoBaHUE, 3alOJIHATh HEOOXOJUMBIE OTYETHBIE JOKYMEHTHI B COOTBETCTBHHU C

YCTaHOBJICHHBIMU (hopMamMu
[1K-3.1 CnocobeH 1u1aHMpOBaTb M OPraHU30BBIBATH TOpHBIE pPabOTHl IO

CTPOUTENBCTBY Kapbepa, IMOJATOTOBKE HOBBIX TOPU30HTOB U BEACHUIO
BCKPBIIIHLIX U TOOLIYHBIX PA0OT

[1K-3.2 OcyiecTBisieT KOHTPOJIb KayecTBa TOPHBIX M B3PBIBHBIX paboT U
o0ecreynBaTh MPABUIBHOCTD BBHIIIOJIHEHUS UX UCTIOJHUTENISIMHU, COCTABIIATh
rpaduku padoT, MepCcreKTUBHBIC IJIAHBI, HHCTPYKIIUH U CMETHI

[1K-3.3 OdopmiisieT 3asBKH Ha MallIMHbI U 000PYAOBaHUE, 3aN0JIHATH HEOOXOMMBbIE
OTYETHBIE JOKYMEHTHI B COOTBETCTBHH C YCTAHOBJICHHBIMU (DOpMaMH.




4. CTpyKTypa, 00HEM U COEepKaAHNE TUCHUILUIHHBI (MOIYJIs1)
OO0masi TpyA0eMKOCTh JUCIHILIMHBI COCTABJISECT 2 3a4€THBIX €IUHUI] 72 aKajd. 4acoB, B TOM
YHClIe:
— KOHTaKTHas pabota — 49,3 akaj. 4yacos:
—aynutopHas — 48 akaj. 4acos;
— BHeaynutopHas — 1,3 akaj1. 4acos;
— caMmocTosTeIbHas paboTa — 22,7 akaj. 4acoB;
— B (pOpMe MpaKTHUECKOM MoAroToBKU — 0 akas. 4yac;

dDopMa arrecraluu - 3a4cT

AynuTopHas
KOHTaKTHas pabora
(B akan. yacax)

dopma Texymiero
Bupg KOHTPOJIA
CaMOCTOSITENEHOM | yCIIeBaeMOCTH U
paboThI IPOMEXXYTOYHOH
aTTeCcTallu

Kon
KOMIIETEHIIMH

Paznen/ tema
JIUCIUATITUHEI

Cemectp

n1ab. | mpaxT.
3aH. 3aH.

Jlek.

CamocrosTenpHas
pabora cTymeHTa

1. BBenenue

1.1 CoBpeMeHHOE

COCTOSIHHE, TPOOJIEMBI |

METOJIBI MOBBIIICHHS

3 EeKTUBHOCTH

OTKPBITHIX TOPHBIX PaboT

CyHI.)IHOCTL pI/IH)KeI})IepHOﬁ Tonrorosia K VYerHbIi opoc
1] 10 10/411 | 3 CEMHHAPCKOMY

JIeATSIIbHOCTH u (cobecenoBanue)

HpoLeccon 3aHATHIO

MPOEKTHPOBAHUSL.

BosnukHoBeHHE u

pasBuTHE HAYYHBIX

HaNpaBJICHUH, CBA3aHHBIX

Hroro no pazneny 10 10/41 3

2. IloHsATHE O TEXHOJOTHYECKHUX
pemieHnsx.  AJbTepHATHBHBIC
BapHAHThI HCII0JIb30BAHUSI HEAP

2.1 VYpoBHU
IPOEKTUPOBAHUS u
IUIAaHUPOBAHMUSL. 1l 4 4/41 3
AJbTepHaTHBHBIE

BapUAHTHl HUCIIOJIb30BAHUS

Pemenue 3amau.
TToaroroBka k CemuHapckoe
CEMUHApCKOMY 3aHATHE

3aHATHIO

Wroro no pazneny 4 4/41 3

3. Kpurepun OIICHKHU
TEXHOJIOTHIECKUX peuieHui
MIPU OTKPBITBIX TOPHBIX padoTax
OmneHka MCIIOIb30BAHUS
MPUPOAHOTO W TEXHOTEHHOTO
pecypcoB B TpaHHUIAX Kapbepa

3.1 Knaccuduxanms
METOZOB OIICHKH
pELIeHUIA.

Meronpt OLICHKH u Pemenwue 3amau.
rojcyera 3amacos.| 44| g 10161l 16.7 CaMOCTOﬂTeJ‘IBHO(z
TTorpemnoctn OIIGHOK ’ > |u3yueHue yueOHOM
3aracoB. [logcyer 3anacoB JIUTEPATypPHI
MOJIC3HBIX ~ MCKOTIA€MBIX.
JuHamuka OanaHcoB
3aI1acoB 1o rojam

VYcrTHblii onpoc

Hroro no pazneny 10 10/1,611| 16,7




Uroro 3a cemectp

24

24/9,61

22,7

3a4€T

Hrtoro no aucuumuinHe

24

24/9,6
"

22,7

3a4€T




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

Jns  peanu3zanuu  MPETYCMOTPEHHBIX BUIOB Yy4eOHOM paboThl B KauecTBE
0o0pa3oBaTeNbHbIX TEXHOJIOTUH B TMpenoJaBaHWW AUCHUIUIMHBI «KoOMIUIeKCHas oOIeHKa
TEXHOJIOTHYECKUX PELICHUI» HCIOJAb3YIOTCS TPAAULUMOHHAS TEXHOJOIMS W TEXHOJIOTHS
po0JIEMHOTO O0yUCHHUS.

[lepenaya HEOOXOMUMBIX TEOPETUYCCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
IpeaocTaBiie-HuM 1o Kypey «KoMIuiekcHas OleHKa TEXHOJOTHYECKUX PELICHUI MPOUCXOIUT C
MCIIOJIb30BAHU-EM MYJIbTUMETUUHOTO 000PYAOBAHUSI.

Jlekuuu NOpOXOASAT B TpaIuUUMOHHOM ¢opme, B Qopme nexkuui-uHbopMmaus,
JEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTAllMd W TPOOJNEeMHBIX JeKiuid. TeopeTrueckuit
MaTepuan U3JI0-)KEHHBbI U OOBSCHEHHBIH CTYAEHTaM Ha JIEKIUAX-MHPOpPMAIUIX, MOJJICKUT
CaMOCTOSITEILHOMY OCMBICIICHUIO U 3aIIOMHUHAHUI0. TeopeTH4IecKuii MaTepruan Ha MpoOIeMHBIX
JEKUUSAX SBIAETCS Ppe-3yJIbTaTOM YCBOCHMS IMOJIyYeHHOM HWH(OpManuu MHOCPEACTBOM
MOCTAHOBKH TIPOOJIEMHOTO BOMpOCa M TIOMCKA TMyTed ero pemeHus. Ha nekmusx —
KOHCYJIBTALIUSAX M3JI0’KEHWE HOBOIO MaTepuaja CO-IIPOBOKIAETCS MOCTAHOBKOM BOIPOCOB M
JIUCKYCCUEN B TOMCKAaX OTBETOB HA 3TH BONPOCHI.

[Ipn mnpoBeneHWH NPAKTHYECKUX 3aHATHI HCIONB3YyIOTCA paboTa B KOMaHIE U
TPaJULIMOH-HBIN CEMHUHAP.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYICHTOB B MPOIECCE MOATOTOBKH JOMAIITHUX
3a-JaHUW U JOKJIA/I0B JJIS IPAKTUYECKUX 3aHATUM MPU MOJTOTOBKE K UTOTOBOM aTTECTALIUU

6 YueOHO-MeTOAMYECKOE 00ecTIeYeHHe CAMOCTOATEIbHO Pa00oThI 00y4alomuxcst
[IpencrarieHo B MpUI0KeHHUH 1.

7 OueHoYHbIe CPEACTBA AJISA IPOBEICHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHsl B IPUIIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAITMOHHOE 00eceyeHue JUCHUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Ky3una, JI. H. DxoHOMHMKa TOpPHOrO MPOU3BOJCTBA [DIIEKTPOHHBIN pecypc]
[Tpaxtukym / JI. H. Ky3una, C. ®@. bornanosckas, K. B. Muponosa. — Kpacnosipck: Cub. denep.
yH-T, 2011. - 140 c. - ISBN 978-5-7638-2108-6

2. 3mepeHus: TEXHOJIOTHUECKUX TapaMeTPOB Ha TOPHBIX MPEANPUATUAX [DIEKTPOHHBII
pe-cypc] : yae6. mocodue / O. A. Kosanena, C. B. Jlykuuea, C. b. 3aBapsikun, O. H. KoBanienko.
— Kpachnosipck : Cub6. denep. yH-1, 2014. — 154 c. - ISBN 978-5-7638-2974-7 - Pexxum nocrymna:
http://znanium.com/catalog.php?bookinfo=506043

0) lonmotHuTeEIBHAS TUTEPaATypa:

1. AprtiommH, O.M. MogenupoBanue 0€30MacHOrO BEAEHUS TOPHBIX padboT
[DnexTpoHHBIH pecypc] : cOopHUK HaydHbIX TpyaoB / FO.M. ApTiomuH. — DIEKTpoH. AaH. —
Mockasa : ['opnast kuura, 2004. — 38 c. — Pexxum nmoctyma: https://e.lanbook.com/book/3440 .
— 3ar1. ¢ 3KpaHa.

2. ®omuH, C.M. TlnanupoBaHUE OTKPBITHIX T'OPHBIX PadOT [DNEKTpOHHBIN pecypc]
yueb6-Hoe nocobue / C.H. ®omun, J.H. Jluronxuii, K.P. AprumbaeB. — DJeKTpoH. naH. —
Cankr-IlerepOypr : Jlanb, 2018. — 60 c. — Pexum goctyma: https://e.lanbook.com/book/111897
.— 3arJi. c ’KpaHa.

B) MeTonuyeckue ykazaHus:
1. Ky3nenosa, T.C. KommuiekcHas OlleHKa TEXHOJIOTMYECKUX pelieHui. MarHuToropek:
MI'TY, 2006.



2. = 3amockoBIieBa, I'.J]. O6paboTka pe3ynbTaToB dKCIIepUMEHTa. MEeTOo/1. yKa3. 10 BBHIMOTHEHUIO
npakTudeckux padbor. Maruutoropck: MI'TY, 2002.

3. = VroapuukoB, B.K., 3unypoB A.B., Tepexop B.®., Kamano 3.M. OcHOBBI
TEXHOJIOTUH OTKPBITON pazpabotku. Maruutoropck: MI'TY, 2005. —32 c.

r) [IporpammHoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa Cpok neicTBuUSA JIUIEH3UU
MS Windows 7

Professional(mns  |1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 01 17.09.2007 OeccpouHo
Professional

7Zip cB00OTHO pactpocTpansemoe [10 OECCPOYHO

FAR Manager cB000HO pacrpocTtpansemoe [10 OecCpoYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

Ha3BaHue kypca Ccblika
®enepasibHOE roCy/apCTBEHHOE Oro/1KETHOE
yupexaenne «DenepanbHblii HHCTUTYT npombiiuienHoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH»
Nndopmannonnas cucreMa - EnnHoe OKHO JocTyna K
MH(POPMALIMOHHBIM pecypcaM

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

[Touckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HaLII/IOHaJIBHaﬂ I/IH(bOpMaHI/IOHHO-aHaHI/ITI/I‘-IeCKaﬂ URL

crcteMa — POCCHICKUI UHIIEKC HAYYHOTO IIUTHPOBAHUSI h L . .
ttps://elibrary.ru/project risc.as

(PUHIL) p ry.ru/project p

OnexTpoHHas 6a3a nepuoandeckux u3ganuii East View
Information Services, OO0 «IBUC»
9 MaTepuaJIbHO-TeXHHYecKoe obecredeHue JUCIUIIIHHBI (MO1YJIs1)

https://dlib.eastview.com/

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIFOYACT:

Tun u Ha3Banue ayautopun OcHalleHue ayAuTOPUH

VY4eOHble ayTUTOPUU TSI IPOBEIACHUS 3aHITUN JIEKIUOHHOTO THa MynbTUMeIUiHbIE
CpEJICTBA XpaHEHUs, Iepelayyl U MpeACcTaBIeHUS HH(OPMALIUH.

Y4eOHble ayauTOPUU Ui TPOBEACHHS TMPAKTUYECKUX 3aHATHH, TPYIIOBBIX H
UHAUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M MPOMEXKYTOUYHOM aTTecTaluu
MynbsTUMEINITHBIE CPE/ICTBA XPAHEHHUS, IEPEAauu U MPeACTaBIeHUs HHPOPMAIIUH.

Kommiekc TecToBBIX 3adaHMil Ui TPOBEAEHUS MPOMEXKYTOUHBIX M PYOEKHBIX
KOHTPOJIEH.

[Tomemienus A caMocTOsATENbHOM paboThl 0O0ydaromuxcs [lepcoHanibHble KOMITBIOTEPHI
c mnakeroMm MSOffice, BbixomomM B IMHTepHeT M C JOCTYIOM B  3JIEKTPOHHYIO
nH()OPMAITMOHHO-00PA30BATENBHYIO CPEY YHUBEPCHUTETA

[Tomemenuss ayis  XpaHeHUs W TOPOPUIAKTHYECKOTO OOCTYXUBaHUS  y4eOHOTO
obopynoBanus Illkadbr nmas xpaHeHUsT y4eOHO-METOAMYECKON TOKyMEHTa-IUH, Y4YeOHOTO
000pynoBaHus 1 y4eOHO-HATIISITHBIX TTIOCOOUH.



IIpunoxenne 1

Yue6Ho-meToguuecKkoe obecneueHne CamocToATeIbHOMU paboTbl o6yuarowmxca

TeMbl CEeMUHAPCKUX 3aHSITHI:
Metopl OIIEHKH TEXHOJIOTMUYECKUX PELICHUH, JOCTOBEPHOCTD U MOTPEIIHOCTH OLIEHKH.
KpuTepmanbHbii METOZ OLEHKM TEXHONOTMYECKUX PELLUEHUN.

COBpEMEHHbIe HOPMaTnBHO-NPaBOBbIX AOKYMEHTbl B obnactu HeEAPONO/Z1Ib30BaHUA, I'OpHOﬁ
PEHTbI, TOPHOro ayaunTa.

Buabl NPUPOAHBIX M TEXHOTEHHbIX FEOPECYPCOB B KOHTYpax Kapbepa.

3apaHune. OnpepenvTb 3anacbl NOJIE3HOTO MCKOMAEMOTO M OLEHUTb KavecTBo f06biBaeMol pyabl B
COOTBETCTBUM C AaHHbIMW CBOEro BapuaHTa. McxoaHble AaHHble MO BapMaHTam NpuBeseHbl B Tabanuax
2.1 2.3. Heobxoaumo y4yecTb, 4TO NPOEKLUUs PyAHOro Tena cTpoutca B macwTtabe 1:1000.

MNocnepoBaTeNbHOCTb BbIMNONHEHUA pa6OTbIZ

1. OnpegeneHne o6bema pyaHON 3aneku, m>:

>,
=
n

L (2.1)

rae Si—naowagap i-oil NPOeKLyUn pyaHOro Tena, M’
N — KOJIMYECTBO NPOEKLUUIN PYyAHOrO Tena;
L — AMHa pyAHOW 32011 MO NPOCTUPAHUIO, M.
2. OnpepeneHune 3anacos 3aneXxu, T:
Z=V-y, (2.2)
rAe Y — NNOTHOCTb pyapl, T/m’.
3. OnpeaeneHune 3anacoB OCHOBHOIO KOMMOHEHTa (meau), T:

C

pP=z.—,
100

(2.3)

rae C—cpeaHee cogepskaHue Noae3HOro KOMMNOHEHTa B 06beme 3a/1eXKM N0e3HOro McKonaemoro, %.

4. OnpepeneHune cpeHero cogepKaHna none3Horo KOMNOHeHTa:

ZCi-mi

C=tr— (2.4)

me

i=1
roe  m;— MeTpax i-oi Npobbl, M;
Ci — coaep:KaHMe Noae3Horo KOMNoHeHTa B i-oit Npobe, %;

5. OnpepeneHuve notepb pyabl, %:



H:(l—N'CC']JOO%, (2.5)

roe N — gona obbIToro Nosae3Horo MCKonaemoro, 40u en,.;
C' — copeprkaHne noaesHoro KOMMNOHeHTa B AobbiBaemoit pyae, %.

6. OnpegeneHne BbIxoAa KOHLEHTPaTa U3 A06bIToN cbipolt pyabl, %:

.C'
4, =(5*C,, j-IOO%, (2.6)

roe &, —un3BsedeHne nonesHoro KOMNOHEHTa U3 CprOﬁ pyAdbl B KOHUEHTPAT, %;
c"- cogeprKaHmne noNe3Horo KOMMNOHeEHTa B KOHLUEHTpaATe, %.

7. OnpefeneHue BbIXxo4a KOHLLEHTPaTa € 1 TOHHbI CblPOW pyabl:

_ c" . 00
VA _([C(I—IY)'SK ]J 100%. (2.7)

8. Onpegaenexune rogosoro ob6bema Ao6bIUM MOAE3HOrO MCKONAEMOro AA NoyYeHUs 3a4aHHOro

o6bema KOHLeHTpaTa, M>:

V . C"
V'=| £ -100%, .
%) o

roe V. —rofoBoit 06bem KOHLEHTpaTa, M.
9. OnpeaeneHne CpoOKa aKcnayaTaumMm Kapbepa, NeT:

T2 (2.9)

3agaHue. PaccumTath 0bLmMe nokasaTenn apPpeKTMBHOCTU, NPON3BOAUTENBHOCTb TPYAA,
TPYA0EeMKOCTb, poHA00TAAUY M POHLOEMKOCTb A1 A,BYX MPOEKTOB OCBOEHUS MECTOPOKAEHUSA
¥enie3HoM pyabl 1 BbibpaTb Hanbosee apdeKkTMBHbIN NpoeKT ( N — Homep BapuaHTa).

Tabnvua 2.4

McxoaHble gaHHble

Ea.
MNokasaTtenb | npoekT Il npoekT
n3M.
KonnyecTtBo 3KCKaBaTopoOB wT. N N
KonunyecTtBo 6ypoBbiX CTaHKOB wT. N N
Konnuectso benA3os wT. 2*N 4*N
Konuuyectso 6ynbaosepos . 3 5




Konunyectso 3apAAHbIX MaLLKH LT, 2 2
KonunyecTtBo 3a60€4HbIX MaLlIUH LT, 2 2
CToMmMocCTb 3KCKaBaTopa p. 1500000 1500000
CTommocTb BypoBOro cTaHKa p. 1200000 1200000
Cronmoctb benA3a p. 800000 500000
CToMMoCTb 3apAAHON MaLUUHBbI p. 30000 50000
CtommocTb 3a60e4HON MaLUUHbI p. 35000 25000
CTOMMOCTb OCHOBHbIX MaTepuasnoB p. N*400000 N*305000
CTommocTb BComoraTebHbIX

p. N*100000 N*250000
MmaTepuanos
CTOMMOCTb 31EeKTPONOACTAHLMUN p. 1000000 1200000
CToMMmOoCTb Mex. MacTepcKoi p. 870000 800000
CTonmocTb raparka p. 1000000 1050000
Cronmoctb ABK p. 900000 9000000
CroumocTb gopor p. 3400000 3600000
CTonmocTb BOAOOT/IMBHOM

p. 540000 489000
YCTAHOBKM
CTOMMOCTb FOPHO-KaNUTaNbHbIX

p. 30000000 28000000
BblpaboTOK
CTOMMOCTb NMHUI

p. 650000 650000
afieKkTponepesay
CtommocTb TpaHchopmaTopoB p. 380000 380000
AmopTusaums obopyaosaHusa p. paccunTaTtb
AMoOPpPTU3aLMIA 34aHUI U

. p. paccunTaTtb
COOPYKEHUM
CToMMOCTb 3Heprum,
BblpabaTbiBaeMOi p. 40000 40000
3NeKTponoACTaHLMeEN
CTonmocTb 3Heprum,
. p. 20000 20000

notpebasemoit obopysoBaHnem
®oHpa 3apaboTHOM NaaThl p. 15000000 15400000
Hanoru p. 320000 380000




MnaTexu 3a 3emnto p. 440000 400000
DKOI0rMYecKkne NnaTexun p. 200000 180000
MnaTtexu 3a apeHay ceobogHoro

060pyn0BaHNA APYTUMU p. 180000 170000
npeanpuATUAMM

foaoBoi 06bem NPoAyKLUM p. N*5000000 N*5000000
CoumanbHble BbINAATbI p. 220000 250000
Konunyectso nepcoHana yen. 450 500

3agaHue. BbibpaTb ONTUMasbHLIN KapbepHbIA 3KCKaBaTOP Ha MOrpy3Ky B30OPBaHHOM CKaJibHOM
nopoAabl. B KayectBe Kputepua ONTUMANBHOCTU MPUHATL MWHMMAJbHble 3HAYeHUA MNPUBEAEHHbIX
3aTpart. A cpaBHEeHMA NpUBEAEHHbIX 3aTPaT NPUHATL C/IeAYIOWNIN PAL MPOMBILIEHHbIX 9KCKAaBAaTOPOB:
3Kr-3,2, 3KI-5,0, 9KIr-8", 3Kr-12,5 1 3Kr-20. B kayecrtse TpaHCNOPTHOro 060pyA0BaHMA UCNOIb30BaTb
anekTpoBo3 EL-1 co cuenHom maccoi 150 T 1 BaroHbl gymnkapbl Tuna 2BC-50 ¢ rpysonogbemHocTbio 50
T. Huxke npmBogmMTCA NocnefoBaTeNbHOCTb PAcYeTOoB.

1. YpenbHoe cONpoOTUB/IEHME OBUKEHUIO AYMMKapa:

2

®, =3,74+0,025-v, +0,00026-v, ’, (2.10)

mp

rae W, — OCHOBHOE yAe/ibHOe CONPOTMBAEHWE ABUKEHMIO AYMMKAPa, Kr/T.

2. YpenoHoe conportunsneHne ABUXKeHUKO TOKOMOTUBA:
®, =34+0,095-v, , (2.11)

rae Wj — OCHOBHOE yae/ibHOe conpoTmneBaeHne ABUKEHUIO NTOKOMOTUBA, KF/T.

3. KosmyectBo BaroHoB B TOKOMOTUBO-COCTABE:
J-(1000-y - @, -i,)
n, = - :

(wk +lp)(l+km)

s (2.12)

roe N, — KOJIMYECTBO BAaroHOB-AYMMKapOoB B COCTABE;
J — cuenHaa macca 3neKkTpoBo3a, T;
W — KoapdMLMEHT CLEeNNeHUA KOJIeC 31EKTPOBO3a C pesibcamu, 0,2;
ip— PYKOBOAALUMIM YKNOH, 45 %o;
k; — KoaddUUMeHT Tapbl AymnKapa;

gk — rpysonoagbeMHOCTb AyMMnKapa,T.



4. Tpy3onogbemMHOCTb cocTasa (T):

J.=n,-q,. (2.13)

5. TpOM3BOAUTENBHOCTb dKCKaBaTopa (m>/yac):

3600k, -E
0 =—2—, (2.14)

Yy
roe k, — KOapdULMEHT IKCKaBauuy;
E — eMKOCTb KOBLLA 3KCKaBaTopa, M>;

tLl. — NPOOONAKNUTENBHOCTb pa60qero UunKna, C

6. [opmoBaa NPoOU3BOANTENBHOCTb SKCKaBaTopa:

Q)‘:Qi.T;.t.ku’ (215)
roe T; — KOAMYeCTBO Paboumnx CMeH B roay;
t — anmMTenbHOCTb paboyelt cMeHbl, Y;

K, — KO3PPULMEHT MCMOb30BaHUA SKCKaBaTopa no spemeHu; 0,7.

7. HEO6XOAMMOE KO/ZIN4eCTBO 3KCKAaBaTOPOB:

0 1 Yo
n=—=—.|—+-"-t +t"})|, )
T.t.ku Qr Jk ( ) (2 16)
roe Q - rof0BaA NPOU3BOAUTENBHOCTL MO FOPHOM Macce, M>/roa;

Yy — NJIOTHOCTb FOPHOW Maccbl, T/m>;
t’ — Bpemsa HenpousBoaAuTeIbHOM PaboTbl 3KCKAaBaTOPOB, NpuUxoasalleecs Ha oguH cocTas; 0,1 y;
t”” — npocToun aKkckaBaTopoB Npu obmeHe cocTaBos B 3aboe; 0,2 u.

8. MNpuBeaeHHbIe 3aTpaTbl Ha coAeprKaHMe CPaBHMBAaEMbIX IKCKAaBaTOPOB:

C,=n[C+e,-C+T-1-(C'+K,-C")} (2.17)

roe C' — KanutanbHble 3aTpaTbl Ha npmo6peTeHme, AO0CTaBKY M MOHTaX 3KCKaBaTOpPOB, p.

3agaHune. OnpenennTb abCcoMOTHYIO U OTHOCUTENbHYIO MOMPELHOCTM CYMMbl 3a4aHHbIX YnCen, €
334,aHHOM abCONOTHOM NOrPELIHOCTbIO.



Tabnuua 2.7

MNcxoaHble AaHHble

BapmaHT 3ananHele 4ucna AbcontoTHas norpeLwHoCTb
a b C 3a4aHHbIX Yucen
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
5 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

3agaHue. BbibpaTb NPOU3BOAMTENLHOCTb Kapbepa U3 Tpex BapuaHTOB NPOU3BOAUTENbHOCTU A; —
A; NpY YeTbipex BO3MOXHbIX COCTOAHUAX BHELLIHMX ycnoBuii M, — MN,; COOTBETCTBYIOLLME STUM YCA0BUAM
nokasatenu pewexunin U; npuseaeHsl B Tabn. 2.8.

Tabnuua 2.8.

3HayeHWA NoKasaTene peLleHnin PasNnYHbIX BApUAHTOB NPOU3BOAMTENbHOCTEN

Uj; Kputepumn
BapuaHT Mypsuua
My M, M My Banbaa Jlannaca
(0=0,6)
A; 3+N 8+N 12+N 7+N
A, 8+N 6+N 9+N 8+N
Az 5+N 7+N 10+N 6+N

[na pacyeTa kputepma CasugKa TpebyeTca NOCTPOUTb MATPULLY PUCKOB A5 KAaXKAOTO U3 BHELLHMX
ycnosuid. Mo Kaxgomy cToNb6uKy BbIBMPAOT MaKCMMaibHOE 3HaYeHWe U, BblYMTasA UX BCEX 3HAYEHMUI No
CTONOUKAM BENYMHY KPpUTEPUSA, NONYHAOT MaTpULy puckos (Taba.2.9). B Tabn.2.9 npusegeHa matpuua
puckoB ana sapuaHta NeO.



Tabnuua 2.9

Matpuua pmckos

MakcumanbHble
BapwuaHT n, n, s My
notepu
Aq 5 0 0 1 5
A, 0 2 3 0 3
As; 3 1 2 2 3

l\/Ianmu,a PUCKOB COCTaB/iIeHa AOnA Hy/1eBOro BapUaHTa. Mo nony4eHHbiM  3HA4YE€HUAM

MaKCMMaJIbHbIX NOTEPb BbI6Mpa}OT NMPOEKT HaumeHee BbIFO,ﬂ,HbID’I n OT6paCbIBaI'OT ero.

Mo Nosny4YeHHbIM 3HAYEHMAM BCEX KPUTEPUEB BbIOMPAIOT Hanboiee oNTUMaJ/IbHbIN BapuUaHT
Npon3BOAUTENbHOCTU Kapbepa. Kputepum ontumanbHoro npoekta lNypsuua, /lannaca n Banbga goaxHbl

6bITb MaKCMa/IbHbIMMU, Casmp,ma — MUHUMAJIbHbI



IIpuioxkenue 2

OIIeHO‘IHbIe cpeacrea 1Jid mMpoBeacHud HpOMeHCYTOqHOﬁ arTrecraimmumn
a) NnaHupyemble pe3ybTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A4/1A NPOBeAEeHUA NPOMEKYTOUYHOM aTTecTauum:

CTpYKTYpH
bl

anemeHT
MnaHupyemble pe3ynbTaTbl 06yyeHnA OueHOYHble cpeacTBa

KomMneTteHy,
nn

IIK-3: Cnioco0en pa3padaTbiBaTh U 10BOAUTH 10 HCIOJHUTEICH HAPS/ABI M 32/IaHUS] HA BBINIOJIHEHHE OTKPBITHIX TOPHBIX, TOPHO-CTPOUTEIBHBIX H
O0YpOB3pPBIBHBIX Pa00T, OCYIECTBJSATH KOHTPOJIb Ka4ecTBAa PadoT 1 00ecnevyuBaTh NPaBUJIbLHOCTH BbINOJHEHUS UX UCTIOJTHUTEISIMU, COCTABJISTH
rpadguxku padoT U nepcrneKTUBHbIE MJIAHBI, HHCTPYKIHH, CMEThI, 3asiBKH HA MAIIMHbI U 000PYy/10BaHUE, 3a10JTHATH HEO0X0AUMbI€e OTYETHbIE
JAOKYMEHTBI B COOTBETCTBUHM C YCTAHOBJIEHHBIMH (popmaMu

IIK-3.1: Crioco0eH MIaHUPOBaTh U OPraHU30BbIBAThH Ilepeuenb TeOpETUUECKUX BOIPOCOB K 3a4YETY:
TOpHBIE pa0OTHI IO CTPOUTEILCTBY Kapbepa, 1 CoBpeMEHHOE COCTOSIHUE M ITPOOJIEMbI OTKPBITBHIX FTOPHBIX PadoT.
MOJITOTOBKE HOBBIX TOPU30HTOB U BEICHUIO
BCKPBIIIHBIX U T0OBIYHBIX paboT 2 CymiHOCTh UHKEHEPHOH NESITETHOCTH U MPOIIECCOB MPOCKTUPOBAHMSI.

3 IloHsATHE O TEXHOJIOTMYECKUX PELICHUAX, NX 3()(HEKTUBHOCTD U CPOKAX MPUHATHS.
4 YpoBHU IPUHATHUS PELICHUH.

5 Teopuu 1 METOABI IPUHSTHSI PELIEHUI.

6 JIrogu 1 uX posb B MPOLIECCE IPUHITHS PEILICHU.

7 Tlpouecc NpUHATHS PELICHUM.

8 Kputepuu npuHATHS pelIeHUH.

9 OneHka o KpUTEpHUsIM.




10 O6ocHOoBaHue KpuTepHeB 3 (HEKTHBHOCTH.

11 IIpaBuna BEIOOPOB KPUTEPUEB.

I1K-3.2: OCYHICCTBJ'IHCT KOHTPOJIb KAY€CTBA 'OPHBIX U HepequL TEM I TOATOTOBKU K CCMUHAPCKHUM 3aHATHAM!
B3PBIBHBIX pa60T U obecrieunuBaTh MPaBUIbHOCTH MeTO,HI)I OLICHKH TCXHOJIOTHYCCKUX pemeHHﬁ, AOCTOBCPHOCTDL U MOIrPCIIHOCTU OLICHKH.
BBITIOJTHEHHS MX MCIIOJTHUTEIISIMH, COCTABIIATD KpI/ITepI/IaJ'H)HI)II/I METO OLCHKU TEXHOJIOTHYCCKUX PECIICHUH.
Fpa(i)I/IKI/I pa60T, INEPCIECKTUBHBIC IIJIAHBI, o
COBpeMCHHI)Ie HOPMAaTHUBHO-IIPABOBBIX ITOKYMCHTBHI B o0actu HCIAPOIIOJIb30BaHUA, T'OPHOM PEHTHI,
HWHCTPYKIIUN U CMEThI
TOpHOIo ayauTa.
Busl npupoTHBIX M TEXHOTEHHBIX T€OPECYPCOB B KOHTYPAax Kapbepa.
[IK-3.3: OdopmisieT 3asiBKM Ha MaIlIMHBI U 3amaun: Ilpaktudeckas padora Ne 1

000pyI0BaHUE, 3aMOJHATh HEOOXOAMMBbIC
OTYETHBIC JIOKYMEHTHI B COOTBETCTBUH C
YCTaHOBJICHHBIMH (POpPMaMHu.

3aganue. OnpesenuTh 3armachl MOJE3HOT0 MCKOMAeMOT0 M OIEHUTh KauecTBO JOOBIBaGMOW pyAbI B
COOTBETCTBHU C JJAHHBIMHU CBOETO BapraHTa. VIcXoaHbIe TaHHBIE 10 BapHaHTaM IPUBEICHHI B Ta0mumax 2.1
2.3. HeoO0X0auMo y4ecTb, 4TO MPOEKIHs PyIHOTO Teda cTpoutcs B MacmTade 1:1000.

[Tocnen0BaTeIbHOCTD BBITIOJIHECHUS PaOOTHI:

. 3
1. Onpenenenue o0beMa pyIHON 3aJIKH, M

25 @1

e S;— IIomap i-oif HPOEKIHH PyIHOTO Tena, M’
N — KOJINYECTBO MPOEKIINI PYAHOTO Tena;
L — nnuHa pyaHOM 3a1€Xu 10 IPOCTUPAHUIO, M.
2. OnpeneneHue 3anacoB 3aJ1EKHU, T:
Z=V+y, (2.2)
IJIe Y — IIOTHOCTh PYJBL, T/M .

3. Onpenenenne 3aacoB OCHOBHOT'O KOMIIOHEHTA (Me/iH), T:




C
100

P=z (2.3)

rnie C- CpeaHCE COACPKAaHUC IMOJIE3HOTO KOMIIOHCHTA B o0BeMe 3alIeXKH MOJIC3HOTO HCKOIIa€MOTIO, %.

4. OnpenencHue CPEeaHETO COMEPIKAHMSI ITOJIE3HOTO KOMIIOHEHTA:

n
ZC[ m
i=1

C=— ) 2.4)
S,
i=1
re m; — METpax i-oi MpoObI, M;
C; — cozeprkaHue MOJIE3HOr0 KOMIIOHEHTA B i-01 1ipode, %o;
5. Onpenenenue noreps pynsl, %o:
17:(1_N'CCJ.100%, (2.5)

rae N — 1oist JOOBITOTO MMOJIE3HOT0 HCKOTIAEMOT'0, JIONH €/1.;
C' — coneprxaHue MOJIS3HOTO KOMITOHEHTA B I00bIBaeMOH pyne, %o.

6. OnpeneneHne BbIX0Ja KOHLIEHTpaTa U3 100BITOH ChIPOH pyabl, Yo:

'
4, =(5"C,, ]-100%, (2.6)

I € — U3BJICUYCHHUE MOJIE3HOTO KOMITOHEHTA M3 CHIPOH PY/Ibl B KOHIIGHTPAT, %0;
C" — coneprkaHre TIOJIE3HOT'O0 KOMITOHEHTA B KOHIIEHTpate, %o.

7. Onpenenenune BBIX0Ja KOHIIEHTpaTa ¢ | TOHHBI CBIPOH PYIBI:

__ C" . 00
Z_([C-(l—n).gk]J 100%. 2.7)

8. Ompenenenre To0BOr0 00beMa TOOBIIH IMOJIE3HOTO UCKOTIAeMOTO JIJISl TIOTyYEHHUS 33 IaHHOTO




00beMa KOHIICHTpATA, M’:

V . CH
V'=| £ -100%, .
[ G j (2.8)

rae  V,—romoBoi 00beM KOHIICHTPATA, M.

9. Onpenenenne cpoka dKCIDTyaTallH Kapbepa, JIeT:

T2 (2.9)




6) Nopaaok nposBeaeHUA NPOMEXKYTOUHOM aTTecTauuMm, NoKasaTeNn U KpUTepun OLueHUBaHUA:

MpomerKyTouHana aTTecTauma no aucumnanHe « KomnaeKkcHasa oueHKa TEXHONOTMYECKUX PeLLeHNI»
BK/ItOYAET TEOpEeTUYECKME BONPOCHI, NO3BONAIOLME OLEHUTb YPOBEHb YCBOEHMA 00YyYatoWMMmMCA 3HAHWN,
N NpaKTUYeCcKne 3afaHua, BbiaBAAOLWME CTeneHb CGOPMMUPOBAHHOCTU YMEHUI U BNaAEHUI, NPOBOAMUTCS
B dopme 3K3ameHa.

JK3ameH o AaHHOﬁ ancumnanHe nposoanTcAa B yCTHOﬁ d)opme NoO 3K3aMeHAUNOHHbIM 6MI'IeTaM,
Ka)KLI,bIlZ M3 KOTOPbIX BKAKOYAET 3 TEOPETUYHECKNX BOMpPOCa.

lMokazamenu u Kpumepuu oyeHUBAHUA SK3aMeHa:

— Ha OUEHKy «oTamyHo» (5 6annosB) — obyyaroWwMics AEMOHCTPUPYET BbICOKMI YpPOBEHb
chOpMMPOBAHHOCTU KOMNETEHLMI, BCECTOPOHHEE, CUCTEMATMYEcKoe M rnyboKoe 3HaHue yyebHoro
MaTepwuana, cBoH6OAHO BbINONHAET NPaKTUYECKMe 334aHMA, CBOOOAHO onepupyeT 3HAHUAMM, YMEHUAMMU,
NPUMEHAET UX B CUTYaLLMAX NOBbILIEHHOW CIOXKHOCTH.

— Ha OUueHKy «xopowo» (4 6anna) — obyvaloWMINCA [EMOHCTPUPYET CPeaHu YpPOBEHb
CPOPMMPOBAHHOCTM  KOMMNETEHUMMA: OCHOBHble 3HAHWA, YMEHMA OCBOEHbl, HO [O0MyCKatoTCs
He3HauynTeNbHble OWNOKN, HETOYHOCTM, 3aTPYAHEHMA NPU aHANUTUYECKMX OMNepaLmaX, NepeHoce 3HaHM
N YMEHWI Ha HOBble, HECTAHA4APTHbIE CUTYaALUMN.

— Ha OUEHKY «yaoBnetsoputenbHo» (3 6anna) — obyvatowmincs AeMOHCTPUPYeT MOPOroBbIn
ypoBeHb cHGOPMUPOBAHHOCTU KOMMETEHUMIA: B XO4€ KOHTPO/NbHbIX MEPONPUATUI AOMNYCKAKOTCA OLWNOKM,
NpoABASAEeTCA OTCYTCTBME OTAE/IbHbIX 3HAHWMWA, YMEHWW, HaBblKkoB, 06y4aloWMIACA UCNbITbIBAET
3HauYUTE/IbHbIE 3aTPYAHEHMA MPU ONEPUPOBAHUM 3HAHUAMU U YMEHMUAMMU NPU UX NEepeHoce Ha HOoBble
cUTyauuu.

— Ha OLEHKY «HeyaoBneTBOpUTENbHO» (2 6anna) — obydyatowminca AeMOHCTPUPYET 3HAHMA He
b6onee 20% TeopeTUYECKOro MaTepuana, AOMYCKAeT CyLEeCcTBEHHble OWMBKM, He MOXKeT MoKasaTb
WHTENNEKTya IbHble HaBbIKM PeLleHMs NPOCTbIX 3a4au.

— Ha OLUEHKY «HeyaoBnersoputenbHo» (1 6ann) — obyyaloWniica HE MOMKeT MOoKasaTb 3HaHUA Ha
YPOBHE BOCNPOU3BEAEHNA U 06BACHEHUA MHOOPMALIMW, HE MOXKET NOKA3aTb UHTEN/IEKTya IbHble HaBbIKM
peleHMa NPOoCTbIX 3a4au.






