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PabGouyas nporpaMmma JUCUMILIHHBI

IIpouecchl OTKPBITHIX TOPHBIX PA0OT

3akperuleHHas kadenpa Kadenpa ropsoro aena
Hampasnenue moarotToBku 21.05.04 T'opuoe nemo
Crienpanusanus OTKpBITBIE TOPHBIC PabOTHI
Kpanudukanus LopHblii HHKeHep (CTIeNUAIHCT)
®dopma oOyueHns Ounas
OO0mast Tpy10eMKOCTb 43ET
Yacos 1o y4e6HOMY TUIaHy 144 DOpMBI KOHTPOJIS:

B TOM YHCJIC:

ayJUTOPHBIE 3aHATHUS 68 9K3aMeH B 7 ceMecTpe
caMocTosTebHast paboTa 40 KYPCOBOM MPOEKT B 7 ceMecTpe
4acoB Ha KOHTPOJIb 36

CemecTp(bl) U3yYCHUS 7

Pacnpenene}me YacCoB JUCHMIIJIMHBI 110 ceMecTpaM

Cemectp 7 Uroro
Bun 3apsarui VII PI1
Jlekiumn 34 34 34
[TpakTuyeckue 34 34 34
JlaGoparopasie - - -
HWtoro ayn. 68 68 68
Cam. pabora 40 40 40
Yacsl Ha KOHTPOJIb 36 36 36
HUrtoro: 144 144 144
T'ox HaGopa 2017

B penaxmum 2020 T.



IIporpammy cocraBui:
Kazanues AHTOH AeKcaHapOBHY, JOLEHT, K.T.H.
JonxcHocme, yu.cm., yy.38 PUO nonHocmero

&

v nodnuce

Pabouas nmporpamMma JUCIUTUINHBI
IIpo1recchl OTKPBITHIX TOPHEIX paboT

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOrO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BBICIIIEro 00pa3oBanus «HarmoHanbHBIN HCCIeTOBATENCKUN TEXHOJIOTHYECKAN YHUBEPCUTET
«MUCuC» no cniermanbaoctu 21.05.04 I'oproe neno (mpukas ot «02» nekadps 2015 r. Ne 602 0.8.)

Bunyck 2:
om 2 dexabpsa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHMH ydeOHoro turaHa 2017 roxa Habopa:
21.05.04 T'opHoe neno, OTKpbITEIE TOPHBIE PaboThl, YTBEpKIeHHOTO YdeHbIM coBeToM HUTY «MUCuC»
22.02.2018 r., mpoToxom Ne6.
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COPHOTO Jiena

HaumeHoganue kageopsl
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— noonucw H.0. @amunun



1. HEJIX OCBOEHUSA

Hear AMCHMMIMHBI — TOATOTOBKA OOYyYalOmIMXCS K NPOU3BOACTBEHHO-TEXHOJOIMYECKOH JESTENbHOCTH Ha
OTKPBITBIX TOPHBIX MPEATIPUATHSX.

3agauu IMCHUTIJIMHBI

1. mpuoOpeTenue 3HaHUI U yMEHUI B 0011aCTH pa3pabOTKU TBEP/BIX MOJIE3HBIX HCKOIIAEMBIX

OTKPBITBIM CIIOCOOOM;

2. IIpnoOpeTeHe HAaBBIKOB pacdeTa TEXHOJIOTHYECKHX II0Ka3aTeseil KOMIUIEKCHBIX MEXaHU3MPOBaHHEIX 3a00€B
(KM3) OTKpHITBIX TOPHBIX Pa0OT, BBHIOJHECHHS YEPTEkKeil TexHomormdeckux cxem paborer KM3, a Taxke
TEXHUYSCKOH JOKYMEHTALUH.

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOU TIPOT'PAMMBI

Yacte OIIOII BO (6a30Basi, BapraTHBHAs) | basoBas

2.1 TpeGoBaHus K IPEIBAPUTEIHHOMN IOATOTOBKE 00YIaIOMUXC —
HPEJUIECTBYONINE JJMCIUILTMHBI (MOJJIN), TPakTUKU 1 HAP

2.1.1 | HauepraTenbHasi reOMeTpUs

2.1.2 | VmxeHepHas ¥ KOMITBIOTEpHAs rpaduka

2.1.3 | Anre0pa, ananutuueckasi reoMeTpust, AupGepeHaibHble HCUUCIICHHS

2.1.4 | UHnTerpansHoe ncuncienue, audpepeHnnanbHple ypaBHeHUs

2.15 dusnyeckre 0OCHOBBI MEXaHUKHU

2.1.6 ITone3Hple MCKOMaeMble U UX MECTOPOIKICHUS

2.1.7 | OTkpbITasi reOTEXHOJIOT s

2.2 Juctumnuael (Moynn), npaktuku 1 HUP, 1i1st KoTopbIix HE0OX0IMMO OCBOCHHE JaHHOW AMCIIUILITMHBI
— TOCJIeAYIONTE AUCIUIUINHBI (MOayIH), npakTuku u HNP

2.2.1 | IlpoekTHpOBaHUE KaPbEPOB

2.2.2 | TexHONOTHS ¥ KOMIUICKCHAsE MEXaHU3aI[HsI OTKPBITHIX TOPHBIX PaboT

2.2.3 | HayuHo-uccnenosateibckas padbora

2.2.4 | Ilpon3BOACTBEHHAs MPAKTUKA 10 NOJIYYSHUIO MPO(HECCHOHATBHBIX YMEHHUH 1 HAaBBIKOB - 3

2.2.5 | llpenaumuioMHas IpaKTHKa JUIsl BBIOJIHEHHs BBITYCKHOM KBaTH(UKAIMOHHON paboThI

2.2.6 | 3amuTa BBIIYCKHOW KBaIH()UKAIIMOHHON pabOTHI, BKIIFOUAs TOATOTOBKY K MPOICIYPE 3alUTe U
NPOLIEAYPY 3aILUTHI

3. ”HAUKATOPbHI ®OPMHUPOBAHUS KOMITIETEHITU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

IK-1.2: BJIAICHUEC MCTOJIAMHU PAalJMOHAJIBHOTO ¥ KOMIUICKCHOI'O OCBOCHHUS I'€OPECYPCHOI0O NOTCHIMAJIA HEAP

3HaTh: 3-1. MOHATHS O KAPEEPHOM I10JIe, TOPHOM 1 3€MEIEHOM OTBO/IE, IIaBHBIX ITapaMeTpax Kapbepa,
croco6ax JoOBIYH TBEPBIX MTOJIE3HBIX HCKOMIAEMBIX, 3aI1acax I0JIE3HOT0 HCKOMIaeMOr0 1 €To
TIOTEPSIX MPH pa3padoTKe;

3-2. nopsnox GopmupoBanus pabouei 30HBI Kapbepa, MPUHIUIIBI BEIOOPA BCKPBITHS pabodnx
TOPU30HTOB, XapaKTEPUCTUKH (PPOHTA TOPHBIX PabOT, CHCTEMBI OTKPBITOH pa3paboTKH
MECTOPOXKJIEHUN U UX DJIEMEHTBHI.

Ymers: V-1. 060CHOBBIBaTh IPUMEHEHHE COOTBETCTBYIOIIET0 000PYA0BaHUS ISl TPOM3BOACTBEHHBIX
ITPOLIECCOB.

Buagers H-1. noHATHITHO-TEPMHUHOJIIOTHYECKHM aIIlapaToOM B 00JIACTH OTKPBITHIX TOPHBIX PadOT;

HaBelkoM: | H-2. HaBbIKamu aHaM3a HHMOPMAIIMOHHBIX HCTOYHHUKOB,

I1CK-3.2: BnajieHye 3HaHUSIMH ITPOIIECCOB, TEXHOJIOTHH M MEXaHMU3aI[MH OTKPBITHIX TOPHBIX M B3PBIBHBIX paboT

3HaTb: 3-1. OCHOBHBIE TEXHOJOTHYECKHUE MPOLIECCHI B Kaphepe, TEXHOJIOTHIO i MEXaHU3AIHI0 OTKPBITHIX
TOPHBIX pabOT, TEXHOJOTHYECKUE CXEMBI ITPOU3BOJICTBA OTKPHITHIX TOPHBIX PadoT;

3-2. IOHATHSI O PEXKHUME FOPHBIX PAOOT, IIPUHIMITBI KAJICHJAPHOTO TUIAHUPOBAHUS;

3-3 rupoMexaHnu3aIHio TOPHBIX padoT

3-4. n1oObIvy 1 IepepaboTKy CTPOUTENILHBIX TOPHBIX TOPOJI;

YMmers: VY-1. paccunrarb 00be€M rOpPHO-CTPOUTEIILHBIX PadoT;

VY-2. paccunThIBaTh TEXHOJIOTHYECKHE MTPOLIECCHI TOPHBIX padoT;

VY-3. paccunThIBaTh HapaMeTPbl OCHOBHBIX MPOU3BOACTBEHHBIX IIPOLIECCOB;
V-4. paccuuTBHIBaTh 3JIEMEHTHI CHCTEMBI Pa3padOTKH;

VY-5. 000CHOBBIBAaTH PEKUM I'OPHBIX PadOT;

VY-6. cocTaBIATh KaJIeHAapHBIE IPa( UKy U IIIaHBI Pa3paboTKH.




Binanets
HaBBIKOM

H-1. nHXCHEPHBIMH METOIAMU PACYETOB TEXHOJIOTHUYCCKUX MPOIECCOB, TEXHOJIOTHIECKUX CXEM
BEIIEHUS TOPHBIX PaboT, JIEMEHTOB CHCTEM Pa3paboTOK, BCKPHITHS PabOvYHX TOPU30HTOB;
H-2. umKeHepHbIMH METOIAMU PACYETOB MPOU3BOIUTEIBHOCTH 000PYIOBaHHS.

I1CK-3.3: criocoOHOCTh 000CHOBBIBATH IIABHBIE TTAPAMETPHI Kaphepa, BCKPBITHE KAPhEPHOTO MOJIS1, CUCTEMBI
OTKPBITOH pa3pabOTKH, PEXKUM FOPHBIX Pa0dOT, TEXHOJIOTHIO M MEXaHNU3AIMIO OTKPBITHIX TOPHBIX PabOT, METObI
PO UITAKTUKY aBapHi ¥ COCOOBI TMKBUAAIMH HX MTOCIEICTBUH

3HaTh:

3-1. npuHIMITEI BBIOOPA INIaBHBIX TAPAMETPOB Kapbhepa, TEXHOJIOTHU U MEXaHU3AIUH OTKPBITHIX
TOPHBIX PaboT;

3-2. MOHATHE 0 KOMIUICKCHON MEXaHU3aLMH OTKPBITEIX TOPHBIX PAa0O0T, BCKPBIBAIOIINX CUCTEMAX H
CHCTEMax OTKPBITOH pa3pabOTKH U UX JIEMEHTaX;

3-3. mpUHIUIIEI BEIOOPA CHCTEMBI OTKPBITON pa3pabOTKA U BCKPHITHS pab0YHX TOPH30HTOB,
C1oco0BbI JOOBIYH TBEPABIX OJIE3HBIX HCKOIIAEMBIX;

3-4. nepeioBble HAPaBICHHUS Pa3BUTH TSXHOJIOIWH OTKPBITHIX FOPHBIX PadoT.

VYMmeTs:

VY-1. 060CHOBBIBATH TTABHEIC TAPaMETPHI KAPHEPHOTO TIOJISA;

V-2, paccunThIBaTh 00HEMBI TOPHOIT MacCHl B TPaHUIIAX KAPbEPHOTO IO, KOO PHUINEHT
BCKPBIIIIH;

V-3. BBIAEIATH MOTEPH MOJIE3HOTO CKOIIAEMOTro 110 MecTaxX MX 00pa30BaHUsI U PAaCCUUTHIBATH HX
o0beM.

V-4. 000CHOBBIBaTH CUCTEMY Pa3paOOTKH, BCKPBITHSI, TEXHOJIOTHIO 1 MEXaHU3ALMIO TOPHBIX paboT;
VY-5. paccunThIBaTh NapaMeTpbl 1 00bEMbI BCKPBIBAIOLINX BBIPA0OTOK;

Bnanets
HaBBIKOM.

H-1. urmxeHepHBIME METOJIaMU pacyeTa 3aracoB I0JIE3HOT0 UCKOIIAeMOr'o 1 00bEeMOB BCKPHIILH B
IpaHHUIaX KaphepHOIo MOJI;
H-2. npuMeHSTh HOBBIE peNICHNUS VIl KOHKPETHBIX YCIOBHI OTKPBITOH pa3padOTKH.

4. CTPYKTYPA U COAEP)KAHUE

Koa
3aHATUHA

HaumenoBaHue pa3/1esioB U TEM
/B 3aHATHS/

Cemectp

Kou-
BO
4acoB

KomneTreHnuu

JlutepaTtypa

IIpumeyanne

1

AyauTopHasi padota

7

68

11

Beenenue. Oomue cBeeHUs 1
OCHOBHbIE TIOHSITHSL.

Tenb v 3a1a9M TUCIUTLUIAHEL, €€ CBS3b CO
CMEKHBIMH JTUCIIUTUTHHAMH.
COBpeMEHHOE COCTOSIHUE OTKPBITBHIX
TOPHBIX PabOT U MEPCIIEKTHBBI HX
passutust. CTpYKTypa JUCIUILTHHBI 1
pe3yabTaThl ee u3ydeHns1. OTYEeTHOCTD 0
TCIUTUIAHE.

T'opHBIE OPOJIBI ¥ TTOJIE3HBIE
HCKomaeMble. XapaKTepUCTHKa TOPHBIX
opoJ Kak 00beKTa pa3paboTKy.
CTpyKTypa MHPOBOI1 TOOBIIH
MHHEPAIBHOTO ChIPbst. COCTOsIHIE
MHHEpaJIbHO-CBIPhEBOI Ga3bl Poccu.
T'opHOIOOBIBAIOMIAS TPOMBIIUIEHHOCTS.
Cr1oco0bI JOOBIYH MOJIE3HBIX
HCKOIaeMbIX. ['OpHbIE PEAIPHSITHSI.
OO1me CBeIeHUS O TEXHOJIOTUH
OTKPBITOM TOOBIYH MOJIE3HBIX
nckonaeMbix. OCOOEHHOCTH,
MPEUMYIIECTBA M HEIOCTATKH OTKPBITOTO
criocoda. CyInHOCTh U OCHOBHBIE
TIOHSITHSL.

[nexuusi/

IK-1.3

1.4
J123
124

1.2

TIpuHUUIBI OTKPBLITOH pa3padoTku.
3aBUCUMOCTB OTKPBITBIX TOPHBIX paboT
OT IPUPOHBIX (hakTopoB. DOpMBI
3aJIeraHysl MECTOPOXK/ICHHI MOIE3HBIX
HCKOIAEMBbIX. DJIEMEHTHI 3ajIeraHus.
Buner pa3pabaTeiBaeMbIX
MECTOPOXKICHHH, UX KIaCCU(PUKAIHS 110
yIily najieHust 1 MoHocTH. OCHOBHbIE
TEXHOJIOTHYECKUE THIIbI
MECTOPOKACHUH Il OTKPBITOM
pa3paboTKH 1 OCOOCHHOCTH HX
pa3pabotku. Kaprsep i ero aeMeHTHL.
TlonsTre 0 ko3 hULIHEHTaX BCKPBILIH.
OO01mas XxapakTepUCTHKa

IICK-3.2

114
J123
124




TEXHOJIOTHYECKHX TPOLIECCOB. DTallbl 1
METO/IBI OTKPBITOH pa3paboTKu.
/nexuusy/

13

CriocoObl ¥ CXEMBI BCKPBITHSI.
OnpeneneHue pa3MepoB TPAHILEH.
Pacuer 00beMOB BCKpPBIBAIOIIUX
BBIPabOTOK

/upakTka/

IICK-3.3

114
23
124

14

OcHoBHBIE HanpaBJeHUA
COBCPUICHCTBOBAHUA TEXHUKH U

TEXHOJIOTHH OTKPBITHIX T'OPHBIX paﬁoT.

CoBpeMeHHbIE IPOOIIEMBI CO3aHNS,
Pa3BUTHUS M COBEPIICHCTBOBAHUS
TEXHHUKH JUISl OTKPBITBIX TOPHBIX PadoT.
BrIBOZ UenoBeKa U3 OMAcHBIX U BPEIHBIX
YCIIOBUI Kapbepa.

/nexnust/

IK-1.3
IICK-3.2

114
J123
124

15

Pa3padoTka ropu3oHTAIbHBIX H
MOJIOTMX MEeCTOPOKACHHUIA.
XapakTepuCTHKa TOPU30HTATBHBIX U
HOJIOTUX MECTOPOXKAeHUH. CHcTeMBbl
pa3pabOTKK rOPU3OHTAIBHBIX U HOJOTHX
3anexeil. [Topsiok pa3BUTHS TOPHBIX
pabot, GopMHpOBaHHE OCHOBHBIX
IPY30I0TOKOB, TEXHOJIOTHYECKUE
KOMIIIEKCHI ¥ CXEMBI IIPH CIUIOIIHEIX 1
YIIIyOOYHO-CIUIOIIHEIX CHCTEMax
pa3paborku. CXeMbl BCKPBITHS.
Opranu3aiys TOpHbIX paboT. DIIEMEHTBI
CHCTEMBI pa3paboTKH Ha
TOPU3OHTAIBHBIX U HOJOIUX
MECTOPOXKICHUSX.

[nexuus/

IK-1.3
ICK-3.2

114
J123
124

1.6

Komnoxsuym Nel
/mpakTuxa/

IK-1.3
ICK-3.2
ICK-3.3

JT1.1-711.4
J121-J124

1.7

BekpbITHE KapbepHBIX MOJI€ii.
TloHsTHE O BCKPBITHH YCTYIIOB M Kapbepa
B 1esioM. Biusrorme daxtopst. Tumst
BCKPBIBAIOIMX BBIPAOOTOK, UX
Ha3Ha4YeHHE U [TapaMeTpEbL.
Paznenenue KanuTajabHBIX TPAHILEH.
Cucrema KanuTaJIbHbIX TPAHILEH 1O
npod. [emko E.®. Ykions
KalMTaJIbHBIX TpaHuieH (o B.B.
PxeBckomy). Tpacchl BCKpBIBAIOIINX
BBEIPaOOTOK, MX 3JIEMEHTHI, POPMEI 1
napameTpbl. CXeMbl pa3BHTHS ITyTeil U
nopor kapbepa. CKobp3sIue u
BpPEMEHHBIE ChEe3/Ibl.

/nexuust/

IK-1.3
I1CK-3.2

114
J123
124

1.8

Cucrembl pa3padoTKu.

CHcTeMBI OTKPHITON pa3paboTKH
MECTOPOXKICHHI 1 HX KJIaCCHPUKAIIHH.
/nexums/

ICK-3.3

1.4
J123
124

1.9

DneMeHTHI CHCTEMBI pa3pabOTKH
/upakTuka/

IK-1.3
IICK-3.2
IICK-3.3

1.10

Pa3pa6oTka KpyThIX H HAKJIOHHBIX
MeCTOPOKICHHUH.

Tursr pa3pabaTeIBaeMbIX
MECTOPOXK/ICHHH, XapaKTePHCTUKN U
apaMeTpbl KapbepHbIX moselt. CHCTeMsbl
pa3pabOTKH KPYTHIX ¥ HAKJIOHHBIX
3anexeit. CxeMsl BCKphITHS. B16op
HAaIpaBJIeHUs Pa3BUTHS FOPHEIX PabOT.
OCHOBHBIE TPy30IIOTOKH,
TEXHOJIOTHYECKHE KOMIUIEKCHI X CXEMBI
IIPU yrITyOOYHBIX CHCTEMax pa3paboTKH,
BApPUAHTBI 3THX CUCTEM.

[nekuusi/

IK-1.3
IICK-3.2

1.4
J123
124

111

TexHooru4ecKkne 0COOEHHOCTH
Pa3paboTKH HATOPHBIX KAPbEPOB.
KomOunupoBannas pazpadorka
MeCTOPOsKICHHU.
T'opHO-Teonornueckue ycioBus,
(hopMHpOBaHHKE TPY30IIOTOKOB,
BCKPBITHE, TPACCHPOBAHUE, CUCTEMBI

IK-1.3
IICK-3.2
ICK-3.3

1.4
121




pa3pabOTKH, TEXHOIOTHYECKUE CXEMbI H
KOMIUIEKCHI 000pYI0BaHUSL.
TpaHCIIOPTHBIE CXEMBI, CIIOCOOBI 1
cxeMbl BCKpbITHs. [locenoBatenbHas u
COBMECTHasl pa3pabOTKa MECTOPOKICHUS
OTKPBITHIM U [O3EMHBIM CIIOCOOAMH.
[nexuust/
1.12 Konnoksuym Ne2 IK-1.3 T1.1-71 1.4
/mpakTuxa/ 7 8 IICK-3.2 121-T124
IICK-3.3 ) )
1.13 Pa3paboTka pocchImHbIX
MeCTOPOsKIeHU .
XapaKTepuUCTHKA POCCHITHBIX
MecTopokaeHni. OCOOCHHOCTH MK-1.3
paspabotku pocceineii. Paspaborka 7 4 TCK-3.2 1.4
POCCBIMHBIX MECTOPOXKACHHUI I1CK-3.3
9KCKaBaTOPaMH, TPAKTOPHBIMU
CKperepamu 1 OyJib103epaMH.
/nexuus/
1.14 Pa3pa6oTka TBepABIX MOJIE3HBIX
HCKOMNaeMbIX CO JHA MOpeii N 0KeaHOB.
OO01ast XapakTepUCTHKA IK-1.3
TEXHOJIOTHYECKUX OCOOCHHOCTEH 1 7 4 TICK-3.2 JT1.2
TEXHUYECKHUX CPEJCTB MO/~ TICK-3.3
BOJIHOM J10OBIYH.
/nexums/
1.15 Komnoksuym Ne3 IK-1.3 117114
/mpaxTHKa/ 7 8 I1CK-3.2 2.1-712.4
IICK-3.3 ) )
2 CamocTosiTeJibHast paboTa CTyAeHTa 7 40
21 TloaroroBka cooOIIeHU#T Ha KOUIOKBHYM IK-1.3
J1.1-J11.4
7 24 IICK-3.2 M21-712.4
IICK-3.3 ) )
2.2 BeimonHeHne KypcoBOro mpoekTa, IK-1.3
J1.1-J11.4
BKJIFOYAsl IOJITOTOBKY K 3aIlUTE 7 16 TICK-3.2 12.1-712.4
IICK-3.3 ) )
3 Kontpoas 7 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTpoJsbHbIe BONIPOCHI /151 CAMOCTOSITEIbHOM MOATOTOBKH K TeKyllel M POMeKYTOYHOM aTTecTauuu
10 HTOTaM M3YYeHHSs! IMCUMILIMHBI

Kypcogoii npoexr (7 cemecTp).
Y4eOHbIM IIJJAaHOM B 7-M CEMeCTpe NPEeayCMOTPEHO BHINIOMHEHHE KypcoBoro mpoekta (mamee KII). KII
BBIMOJIHSACTCS CTYJACHTOM CAMOCTOSTEIBHO 110 3aIaHHI0 PYKOBOIUTES B YCTAHOBJICHHBIM YYCOHBIM IJIAHOM CPOK.
BrImoHeHHEe KypcOBOTO MPOEKTa HAMpPaBICHO HAa TOATOTOBKY CTYACHTOB K JUILIOMHOMY HPOCKTHPOBAaHUIO.
Brurrogaet rpaduuecKkyro 9acTh M pacCueTHO-TIOSICHUTEIFHYIO 3aITUCKY.
KII BeImIOMHSETCS C TETBIO:
- BBIPa0OTKH y CTYJICHTOB HAaBBHIKOB CaMOCTOSITEIBHOTO HCIOJH30BAHUS 3HAHW, MOIYYCHHBIX Ha JIEKIUSAX U
MPAKTUIECKUX 3aHATUAX Kypca, U PEIICHUsT KOHKPETHBIX 3a/1a4 OTKPBITOH pa3paboTKH;
- 0000IIIeHHEe UMEIONIMXCSI HABBIKOB M 3HAHUH 10 TAHHOHN JUCHUIUINHE,
- TIOJy4YeHHS METOJMYECKHX 3HAHWW pEIIeHUs KOMIUIEKCHBIX 3a]a4 MpU NPOEKTUPOBAHUU KapbEepOB IS
KOHKPETHBIX TOPHO-TEOJIOTUIECKUX YCIOBUH;
- NpHOOpEeTeHns] HaBBIKA CHCTEMaTH3aluy, 0000IIeHHs W aHajuu3a (PAKTHYECKOro MaTepHaia, I0Jb30BaHUS
MIEPUOIUYECKON U CTIPABOYHOM JUTEPATYpPOl M YMEHUS MCIIONB30BaTh MOTYYEHHYI0 HHPOPMAIUIO JIJIsI PEIICHUS
MOCTaBJICHHOM 3a/1auH;
- BEIPAOOTKU YMECHHS TIPOU3BOJUTH aHATTU3 TTOJTYICHHBIX TEXHUKO-I9KOHOMHUYECKUX MTOKa3aTeNei;
- Pa3BUTHS HABBIKOB CAMOCTOSTEIHHON HayIHO-HCCIIEI0BATEIECKOM, SKCIICPUMEHTAIEHOW U MIPOSKTHON PabOTHL,
JIOTHYECKOTO 00O0CHOBAHUS B (DOPMYITHPOBKY BBIBOJIOB, IPEIIIOKCHAN I PEKOMEHIAIINH.
Tema KP: «Bpibop crmocoba BCKpBITHS, CHCTEMBI Pa3pabOTKH H CTPYKTYPHl KOMIUICKCHOH MEXaHHM3allMH B
YCIOBHSAX .....» (HAUMCHOBaHHE pa3pabaThIBAEMOTO MECTOPOKACHUS — 00BEKTa IIPOCKTUPOBAHHUS).
Oo0wext KP ompenensercs 3ananuem pykoBogurens. [lox oobekrom KII moHMMaeTcs KapbepHOE IMOJIE HIIH €ro
4acTh, UMEIOMIAs CAMOCTOSITEIIbHYIO CXEMY BCKPBITHSI.
B nmpoekte Ha TEONOrMUECKOH OCHOBE OOBEKTa MPOCKTHUPOBAHUS OKOHTYPUBAETCS MECTOPOXKIACHHUE,
TIOJICYUTHIBAIOTCS 3aMachl TOJE3HOTO MCKOMAeMOTro W O00BEMBI BCKPBIIIH, OMPEACTSETCS MPOU3BOIUTEILHOCTD
kapbepa. OOOCHOBBIBAETCS CIIOCOO BCKPHITHS, BRIOMPAETCSl CUCTEMa Pa3paboTKH M KOMIUIEKC 000pyIOBaHUS IS
TOPHBIX PabOT, OMPEIEIIAIOTCS IIEMEHTBI CUCTEMBI Pa3paboTKH, PACCUUTHIBAIOTCS OCHOBHBIE MTPOU3BOJICTBEHHBIE
MIPOLIECCHI.

[opsinok Bemmonuenus KII u copeprkanue NosICHUTEIbHON 3aMUCKU




KII cocronT M3 MOSCHHUTENbHOH 3amicKu M rpaduyeckoil yacTu. [losicHUTeNbHas 3amucKa BBITIOJIHSETCS B
PYKOITHCHOM WJIM TI€YaTHOM BapHaHTaX. B MOSCHUTENHHOM 3amicKe MOMemaeTcst OJIaHK 3alaHus Ha KypCOBOM
MIPOEKT, MOAMHCAHHBIA pyKoBoauTeneM. [loscHuTeNnpHAsA 3amicka cogep>xut 25-40 cTpaHHI] PyKOMMCHOTO HITH
MIEYaTHOTO TEKCTa, BKIIIOYAs MOSCHAIOMINE YEPTE)KH, HEOOXOOWMBIE PACUEThl, CXEMBI W 3CKH3bI, CIHCOK
UCTIONB3yeMo# nurepaTypbl. CTpyKTypa pacueTHO-TIOSICHUTENBHON 3alMCKH KyPCOBOTO IIPOEKTa JOJDKHBI OBITh
clenyromei:

- TuTyNBHBIN JTUCT.

- 3ananue Ha KII, noanucanHoe pyKOBOAHUTENEM.

- ConeprxaHue.

- Beencnue.

- OCHOBHAs YacTh, COCTOSIIIAs U3 Pa3EiIoB:

1 Kparkas reosjormueckas U TOpPHOTEXHHYECKasl XapaKTEPUCTUKU MECTOPOXKAEHHS (MCXOJIHBIE JaHHBIC IS
BBINIOJTHEHHS MIPOEKTa (IPaHMIBI KaphEPHOTO I10JIs, 3aI1ackl IOJIE3HOT0 UCKOMaeMOoro, 00beM BCKPBILIHEIX MTOPOJ,
MIPOM3BOICTBEHHAS MOIIHOCTD NPEANPHUSATHS H PEXKUM PabOTHI).

2 CrpyKTypa KOMIUIEKCHOW MeXaHH3alH{ pa3pabOTKH, BCKPHITHE W TEXHOJOTHS OTPaOOTKH TOPHBIX ITOPOJ
(BCKpBITHE KaphEPHOTO TI0JIS (aHAJIU3 CYIIECTBYIOMIETO BCKPHITHS KaphEPHOTO TIOJIS HA HAYaIo TEKYIIEro rofa u
TOPSAOK BCKPBITUS HIDKEJICKAIIUX TOPU30HTOB); CHCTeMa pa3paboTkum (0OOCHOBaHHE, pacdeT IapaMmeTpoB C
YYETOM CIIOKHOCTH MECTOPOXKICHHS); KOMIICKCHAsI MeXaHU3aIws (000CHOBaHNE KOMIUTEKCAa 000PYIOBAHIS).

3 IlapameTpsl TEeXHOJOTHYECKHX MporeccoB (pacuer mapamerpoB BBP; BbleMka M morpys3ka TOpHOW MaccChl;
TPaHCIOPTUPOBAHHUE TOPHOII MacChl; OTBAJIO00OPAa30BaHMUE).

- 3aKJIOUCHHE.

- CIucoK JIuTepaTyphl.

I'paduueckas yacTh COAEPXKHUT IBa IHcTa uepTexeit ¢popmara Al (IOCT 2.850.75 — T'OCT 2.857 - 75).
I'paduueckas 4acTh BBITIOIHACTCS KapaHIAIOM, TYIIHIO WK C IOMOIIBIO KOMIIbIOTEpa. MaciiTadbl H300paKeHUM
MoryT O61Th 1:1000, 1:2000, 1:5000. Kaxxap1ii TUCT 0(pOpMIIIETCS paMKOH M YTIIOBBIM IITAMIIOM YCTaHOBICHHOTO
o6pasma B coorBercTBrm ¢ [OCT P 21.1101-2009 Pabouee mosne gepTeka UCIOIB3YeTCs OTHOCTHIO.

Ha nepBoM mmcTe m3o0pakaeTcs IJIaH K MOJCUYETY 3alacoB ¢ M300paKEHHEM HMMEIOLIEHCS CUTyallul BOKPYT
MIPOEKTUPYEMOTo 00BbeKTa. B 3aBHCHMOCTH OT pa3sMepoB KaphepHOTO MOJIA U MO COTTIACOBAHHIO C PYKOBOANUTEIIEM
Ha 4YepTexe MOTYT OBITh M300pakeHBI Te0JOTHIecKe paspe3bl. Ha BTopoM mnmcTe BeIYepuuBaeTcs oOmuil BUL
CHCTEMBbI pa3pabOTKH U HAHOCUTCS MOJI0)KEHHUE TOPHBIX padoT (cxeMa BCKPHITHs). Ha 3TOM ke jucTte, Ipu Hann4nu
CBO6OI[HOFO MCCT, HAHOCUTCA HOHCpe‘-IHLIﬁ HpO(I)I/IJ'H) MECTOPOKIACHNA W MOKA3bIBACTCA NOPAAO0K ONMPECACIICHUA
IITyOMHBI U MIUPHUHBI Kapbepa.

KonTposabsnbie Bonpochl 1151 onieHKH 3HaHui (9 cemecTp):
1 OOuire BOonpochl TEXHOJIOTUU OTKPBITOH JOOBIYM MOJIE3HBIX UCKONaeMbIX. OCOOCHHOCTH, IPEUMYILECTBA U
HEJIOCTAaTKU OTKPBITOTo crocoda. OcHOBHBIE MOHATHS. Kiaccudukanys MeCTOPOXKIACHUH MO YTy MaaeHus 1
MoIIHOCTH. THIBI OTKPBITHIX pa3padoTok. Mx ocoOeHHOCTH.
2 Kapbep u ero anemenTsl. OnpejenieHne napaMmeTpoB JIEMEHTOB Kapbepa. Omnpenenenue o0bEMa Kapbepa.
[MpuHIMIB OKOHTYpUBaHUS. THITEI 1 pa3Mephl KapbepHbIX Touieil. [TonsTre o ko3¢ GunneHTax BCKpHIIIH.
3 I'pymnitsl MECTOPOKACHHUH 110 CI0KHOCTH T€0JI0THUECKOTo cTpoeHus. KaTeropuu 3amacoB u MpOTHO3HBIX
pecypc TBEpABIX MOJIE3HBIX HCKOMAeMBIX. ['pyIIIBI 3a11acOB TBEPABIX MOJIE3HBIX HCKOMAEMBIX MO
HKOHOMHUYECKOMY 3HaueHut0. Kiaccugukanus 3amacos 1o NpoMbIIIEHHOMY 3HaYESHUIO.
4 KonmgecTBeHHBIE M KadecTBEHHbIE ToTepH. Kiaccudukarus Konu4ecTBeHHBIX oTepb. Pacuer
KO3 (PHUIIUEHTOB TIOTEPh U U3BJICUCHHSL.
5 CucreMbl OTKPBITOH pa3pabOTKU MECTOPOXKICHNH 1 UX Kiaccudukaun. Knaccudukanuu ciucreM pa3zpadoTKu
TI0 TIOPSAKY Pa3BUTHS TOPHBIX paboT (akan. B.B. PxeBckoro), HanpaBieHHUIO TEpEeMEIIeHUs BCKPBIITHBIX TOPO/]
(mpod. Ulenxo E.®.), cnocoOy npon3BoacTBa BCKPBIIHBIX paboT (akan. Menbuukosa H.B.), 3HaueHnto ux s
TEOPHU M TIPAKTUKU OTKPBITBHIX Pa3pabOTOK, IPUMEHEHHE W PACUETHBIE OCHOBBHI.
6 BeleMOYHBIE YyUaCTKH, CIIOH, YCTYIIbI, TOPH30HTHL. Paboune u Hepaboune mromanky ycrynos. @poHT TOpHBIX
pabor Ha ycryre, ero opma, CTpyKTypa, HarpaBJIeHHe Pa3BUTHA. DKCKaBaTOpHBIE U paboune 6moku. O6ummii u
aKTHBHBIN (POHT paboT. DIIEMEHTHI CHCTEMbI pa3pabOTKH 1 UX MapaMeTpsl (BBICOTa YCTYIIa, ITMPHHA pabodei
TUTOIIAIKH, AJIMHA OJIOKA, ITMPUHA 3aX0J0K, pa3Mephl IPEAOXPAHUTENILHBIX M TPAHCIIOPTHBIX OepM).
7 TexHOJIOrNYECKOE 3HAYECHUE HIEMEHTOB M TapaMETPOB CHCTEM Pa3pa0OTKH: BBICOTA U YKMCIIO YCTYIIOB, IIUPUHA
pabounx mIomanoK, 6epM, Yrisl OTKOCOB Pabo4Ynx OOPTOB, CKOPOCTH MOJABUTAHUSA (QPOHTA M TEMII YIIIyOJIeHHUS,
TpeaeabHas CKOPOCTh YTyOIeHHs TOPHBIX paboT. Paboumii 60pT, €ro KOHCTPYKIHS U TapaMeTpBhl.
8 Pabouast 30Ha Kapbepa u TpeboBaHus K Heil. [10[roToBIICHHBIE, BCKPHIThIE 1 TOTOBBIE K BBIEMKE 3aMachl, 00U
1 aKTHBHBIA (POHT Kaphepa.
9 XapakTepHCTHKa TOPH30HTAIBHBIX W MOJOTMX MecTOpoxaeHUi. CHCTeMbl pa3pabOTKU TOPH30HTAIBHBIX W
moyiorux 3amexed. Ilopsmok pa3BUTHS TOPHBIX pabOT HAa TOPU3OHTAIBHBIX M TIONOTHX MECTOPOXKICHHSAX,
(opMHpOBaHHE OCHOBHBIX I'Py30MOTOKOB. CXEMBI BCKPBITHS Ha TOPHU30HTAIBHBIX U IOJIOTUX MECTOPOXKACHUSIX.
OpraHuzanus ropHBIX padoT.
10 DnemeHTHI cuCTEMBI pa3pabOTKK Ha TOPU30HTAIBHBIX U ITOJIOTHX MECTOPOXKICHUSIX.




11 TexHonorMueckue CXeMbl C MEPEBAJIKOH MSITKMX W CKAIBHBIX IOPOA JparijaiilHaMH W MEXaHWYECKHMMHU
smommatraMu. OCOOCHHOCTH KpPAaTHOW TMEPEBAIKHM BCKPBIMHN, KOI(PPHUIMEHT MepedKcKaBalud. YKIaaKka TOpoI C
UCTIONB30BAaHMEM KOHCOJBHBIX  OTBajJooOpa3zoBareneil. TEeXHONOTMYECKHE CXEMbl C  HCHOJIB30BAHUEM
TPaHCIIOPTHO-OTBAJILHBIX MOCTOB. TexHoorns popMHpOBaHHS BHYTPECHHUX OTBAJIOB.

12 TexHonmormdyeckue CXeMbl C MEPEBO3KOW BCKPBIIM BO BHYTPEHHHE OTBAlbl. YCIOBHA HPUMEHEHUS.
OcoOeHHOCTH TEXHOJIOTHH TP PA3IHMYHBIX BHAAX TPAHCIIOPTA.

12 Tunsel HAKIOHHBIX W KPYTONAJAIOLINX MECTOPOKACHUH, XapaKTCPUCTUKH M MapaMeTPpbl KapbePHBIX IOJCH.
Cucrembl pa3pabOTKU KPYTHIX U HAKJIIOHHBIX 3aJIEXKeEH.

13 Cxembl BCKpBHITUSI Ul HAaKJIOHHBIX M KPYTOIIAJAIOUIMX MECTOPOXKICHUH. BBIOOp HampaBieHUs pa3BHTHS
TOpHBIX paboT. OCHOBHBIE TPY30MOTOKH, TEXHOJIOTMYECKHE KOMIUIEKCHI U CXEMBl NPHU YrIIyOOYHBIX CHUCTEMax
pa3paboTKu, BapUAHTHI 3TUX CUCTEM.

14 OcoOeHHOCTH CIUIONIHBIX W YTIyOOYHO-CIUIOIIHBIX CHCTEM pa3pabOTKH, OCHOBHI MX pPacyeToB, YCIOBHSA
npuMeHeHus. TexHonorus GopMHUPOBaHUs BHEITHUX OTBAIOB. OCOOCHHOCTH yriyOOYHBIX CUCTEM Pa3pabOTKH Ha
CIIO’KHOCTPYKTYPHBIX MECTOPOXKICHUSIX.

15 OcobenHocTH yriTyOOYHBIX CHCTEM pa3padoTKH ¢ (opMupoBaHHEM BpeMEHHO Hepabouux OOpTOB (LIEIHUKOB),
OCHOBHI HX pacdeToB. Pa3paboTka MecTOpOXKACHUI STarmaMu.

16 TexHonoTHMYECKHE CXEMBI NPH pa3pabOTKEe HAKIOHHBIX M KPYTOMAIAIOUINX MECTOPOXKACHHH. 3MeHeHue
TEXHOJIOTHYECKHUX CXEM M MX IapaMeTPOB B MpoLecce pa3pabOoTKH MECTOPOKACHHSA, OpPraHU3aNnus TOPHBIX PadoT.

Bomnpocs! 1715 npoBepku ymMenmii (9 cemectp):
1 OOBEKTHI OTKPBITHIX TOPHBIX PaboT. JleneHue miacToB 1o yriy najgeHus. OnucaTb 0COOCHHOCTH CXeM
IPY30II0TOKOB JUJISl KaXKI0H IPYIIIBL.
2 HapucoBath KOHCTPYKIIHIO pabouero U Hepaboyero OOpTOB Kapbepa.
3 KoadunuenTs! Bekpbiu. Jlath onpeeneHue 1 nokasars rpaduueckrue npuMepsl Ha TOPU30HTAIILHOM,
10JIOTOM, HAKJIIOHHOM U KPYTONAJAIoUIEH 3aexKax.
4 Tlepeuncnuth BUIBI OTKPBITHIX pa3paboTok. HaprcoBats cxeMbl 1 000CHOBATh MapaMeTPhl KaphEPOB TPH
TOPU30HTAIBHOM, TIOJIOTOM, HAKJIOHHOM U KPYTOM ITaJICHUH IUIACTOB.
5 HapucoBaTh cxeMbl 1 000OCHOBATh TPAaHMIIBI Kaphepa U 3aI1acoB IIOJIE3HOTO HCKOMAaeMOT0 TIPH TOPHU30HTATHHOM
3aJleraHuH IJIacTOB.
6 HapucoBath cxeMbl 1 000OCHOBAThH IPAaHMIIBI Kaphepa 1 3a11acoB IOJIE3HOTO NPH MOJIOTOM 3aJIeraHHH TIJIacTOB.
7 HapucoBats cxeMbl 1 000CHOBATh I'PaHHUIIBI Kapbepa U 3aI1acoB IOJIE3HOTO IIPHU HAKJIOHHOM 3ajleTaHuU
ITacTOB.
8 HapucoBaTh cxeMbl 1 000CHOBATh TPAHUIIBI Kapbepa U 3aI1acoB MOJIC3HOTO IIPU KPYTOM 3aJIeTraHUH MJIaCTOB.
9 TIpou3BoACTBEHHAS! MOIITHOCTh Kaphepa U CPOK ero CiykO0bl. OnucaTh MOPSA0K YCTAHOBICHHSI TUX
IapaMeTpoB.
10 3auem mnoTpPeOOBANOCH OTHEISATH TEXHOJOTHIO BCKPBITHS M pa3pabOTKW TOPU3OHTANBHBIX U IOJOTHX
MECTOPOXK/ICHHUH OT CXeM BCKPBITHS U pa3pabOTKH HAKJIOHHBIX U KPYTONAJAaloOINX MECTOpOoskaAeHuH. [lepeuncinTs
1 000CHOBAThH Pa3INYUs B TEXHOJOTHAX AOOBIYHBIX pabOT B 3aBUCHMOCTH OT yIJia MajeHUs IUIacTOB. YKa3aTb
KIIFOUEBBIE PA3IMYUS U OOBSICHUTD HX.
11 TIpuBecTn W OXapaKTEepU30BaTh CXEMYy BCKPBITHE Kapbepa Ha MOMEHT cIaddl B O3KCIUTyaTaluio Hpu
TOPU30HTAJIBLHOM 3aJIeXH.
12 Paccuutath 00bEM FOPHO-CTPOUTEIBHBIX PA0OT IS CIaYH Kaphepa B dKCIUTyaTal[|uH.
13 TlpuBecTH M oXapaKTepH30BaTh CXEMY BCKPBITHE Kapbepa Ha MaKCHMallbHOE Pa3BUTHE I'OPHBIX padoT mpu
TOPU30HTAJILHOM 3aJIEXKU.
14 JlaTp cxeMy NpOXOJKH TpaHIIEH B3KCKaBaTOpOM MpsMas M oOpaTHas Jjomara C HIKHEH MOrpy3oi B
aBTOoTpaHcnopT. [I[puBecTH napamMeTpsl TPaHIIEH, OT KaKKX (aKTOPOB OHU 3aBHCHT.
15 Jlatp cxemy npoxoaku TpaHmeil sxckaBaropoMm OKI' ¢ yarHEHHBIM 000pyAOBaHHEM C BEPXHEH MOTPy3KOil B
aBroTpaHcnopt. [lapameTps! TpaHIIeii.
16 Omnmncare 0COOEHHOCTH TIIOCIOHHOW NPOXOAKHM TpaHIIEH € TOTrPY3KOM B TPAHCIOPTHHIE CPEICTBA.
OxapakTepH30BaTh yCIOBHS IpUMeHeHUs. [10sICHUTD Tpadndeck.
17 IlpuBecTr 1 CPaBHATH CXEMBI BCKPBITUS Kapbepa Ha TOPU30HTAILHOM 3alIeXXH pH OECTPAHCIIOPTHOM BCKPHIIIIE
1 TPAHCIIOPTHOM HEPEMEIIEHHUH ITOJIE3HOTO0 UCKOIaeMOoro.
18 IlpuBecTn n oxapakTepH30BaTh CXEMBI BCKPBHITHS Kapbepa Ha TOPU3OHTAILHOM 3aJIe)KH NMPU NEepeMeIleHUN
BCKPBIIIN U MTOJIE3HOTO NCKOTIAeMOTO JICHTOYHBIMHA KOHBEHEepaMH.
19 OxapakTepu3oBarh 0COOCHHOCTH Pa3BUTHS TOPHBIX pabOT IpH pa3padOTKe Ha MJIacTaX HAKJIOHHOTO MaCHUS.
20 TIpuBecTu cxeMy BCKPBITHS HA MOMEHT CIIaud Kapbepa B IKCILIyaTalMIo IPH Pa3pabOTKe MIaCcTOB
HAKJIOHHOTO TTaJICHHS.

Bomnpocsl 1715 npoBepku HaBbIKOB (9 cemecTp):
1 BRIMOJTHATE pacyeT yrioB 0TKOca pabounx M Hepabounx OOPTOB M MCCIIEOBATh 3aBUCHMOCTD BEJINYHUHBI yTIIa
oTKoca pabouero 60pTa OT OIpeNeISIOIUX (PAKTOPOB JUI CICAYIONINX UCXOIHBIX JaHHBIX: BbIcOTa ycryna, Hy =
10 M; KonMYecTBO paboYMX YCTYIIOB, Ny = 4 IIT; YToJl OTKOCa pabodero ycryma, o = 70 rpaj; yroi yCToiduBOro
otkoca ycrymna, ty = 65 rpaz; mmpuHa cbe3na, be = 15 M; ykioH HakioHHOH TpaHiew, 1 = 0.04.




2 CxeMaTu4HO HAPHUCYHTE CXEMY BCKPBITHS TOPHU30HTAILHOTO MECTOPOKACHHS ISl CIICAYIOIUX YCIIOBHI:
MOIIHOCTb BCKPBIIIHBIX TOpoJ — 10 M, MOIIHOCTH ITaTa MOJIE3HOTO CKOMaeMoro — 16 M, MOJIe3HOe HCKOMAaeMoe
1 BCKPBIIIHBIE TOPOABI HE TPEOYIOT MPEIBAPUTENbHON TIOATOTOBKH K BEIEMKE, AJIsI BHIEMKH TOPHOH MAacChl
MIPEATIoaraeTcs UCIOIb30BaHUE KCKABATOPa MPSIMOM JIOMIATHI ¢ MAKCHMAJIbHOH BBICOTOM YepraHus 8 M,
EMKOCTBIO KOBIIa 2,4 M°, pajiyc yepnanus 9,5 M; 1is TPAHCTIOPTUPOBAHHS TOPHON MACChI IPEITIONAraeTCs
HCTIOJIb30BaHUE aBTOCaMOCBAJIOB, TPY30IIOAEEMHOCTRIO He Oomee 30 T u rabapurtamu 8,5M (amiHa) X2,5M
(mrmpuHa).

3 lnst ycnoBwui 3aauun 1 paccunTaTth 00BEMBI BCKPHIBAIOIINX BBIPAOOTOK. CpaBHUTE CXEMBI BCKPBITHS C
UCIIONIb30BaHMEM BHEIIHUX M BHYTPEHHUX TpaHILIeH. BO3MOKHO JI IpUMEHEHNE CXEMBI C pacCpeA0TOUCHHBIMU
IPy30MOTOKaMH.

4 BpINomHATH rpaduyeckoe N300pakeHne IUIaHa U SIEMEHTOB KalluTajIbHOW TPAHIIEH JUIs CIIETYFONIHX
WCXOJHBIX JTAaHHBIX: TIyOHHa TpaHuen, ht = 19M; mupuHa OCHOBaHUS TpaH Lieu, bT = 23M; YKIOH HaKJIOHHOH
tpaniuen, | = 0,04; yron otkoca 6opra kapbepa, o = 38 rpaa. Paccuntars 00beM KannuTaJIbHON TpaHILIEH.

5. Ans ycmoBuii 3agaum 1 000CHOBATH AIEMEHTHI CHCTEMBI pa3padOTKU: YCTOHIHUBEIE U pabodre YIIibl OTKOCOB,
BBICOTY yCTYyHa, IMUPUHY pabodueii miomanku. Kak M3MEHATCS 3JIEMEHTHI CHCTEMBI Pa3pabOTKH, €CIH Ha
BBEIEMOYHBIX paboTax OyJIeT HCIOIh30BaThCS 0OpaTHas Jiomara.

6. lns ycnmoBuii 3agaun | mpemiokuTe 2 pa3anyHble TEXHOJIOTHIecKne cxeMbl. Kakum o0pa3om mpu
UCTIONIB30BaHMN 000PYIOBAaHHMS C MPEAT0KEHHBIMHU NTapaMeTPaMH MPOU3BECTH OTPAOOTKY BCKPBIIIHBIX TTOPOJI,.
7. HapucoBaTb cXeMy BCKPBITHS MECTOPOKIACHHS C UCTIOJIB30BAHUEM JUISl BCKPBITHS TPEX BEPXHUX YCTYIIOB
oO1eit BHEIIHeH TpaHIleH, a OCTAIBHBIX TPEX YCTYNOB — BHYTPEHHUMHU Che3ZaMu. Y CJIOBUSI 1JIs pacyera
cienyIonye: BpIcoTa yCTynoB — 10 M, TpaHCTIOPT JKeJIEe3HOJOPOKHBIN € TETNIOBO3HOM OTKATKOM.

8. Jlns ycnoBuit 3aaum S5 paccyutaTh pasMep pabodell IIOMaaKH U MSITKUX U CKAJIbHBIX MOPO/I.

9. PaccunTath cTeneHp ApoOICHUs IS EKOBOH NpoOmiiku. Kaknum 00pa3oM Ha OTKPBITHIX TOPHBIX padoTax
obecrieunBaeTcst He00X0AUMast KPYIHOCTh KYCKOB rOpHO# Macchl. Kak mogo0path ApoOHiIKy Ha IepBOi cTaIuu
IpoOIeHus.

Hepeqeﬂb paﬁoT, BBINNOJTHAECMbBIX B IPOECCE U3YUCHUSA TUCHMILIMHBI

B 9-Mm cemecTpe:
1. TIIpaxtrdeckue pabOTH B ceMecTpe, yKka3aHHbIe B pazaeine 4 PIII.
2. Kypconas pabora (KP).

OueHouyHble MaTepUaJbl (OLIEHOYHBIE CPEICTBA), HCNOJIb3yeMble J1JIsl IK3aMeHa

DK3aMEHAI[MOHHBII OWIeT BKIIOYAacT B Ce0sf 2 TEOPETHYECKUX BOMpoca | MpakTUYeCKWH BOMPOC U3
YCTaHOBJICHHOTO MIEPEYHS B paMKaxX MPOrpaMMBbI Kypca, U3JI0KEeHHOH B 4 pa3zaene nannoit PIIJI.
Busertsl xpaHsaTcs Ha kadeape U yTBepKISHBI 3aBeAYIOINM Kadeapoi

MeToauKa OLleHKH pe3yJIbTaTOB 00yUeHHs N0 TUCHUILIMHE (MOYa10, npakTuke, HUP)

e TpeOoBaHUs K OILEHUBAHUIO B COOTBETCTBHMHU C YUeOHBIM IUIAHOM: 9K3aMeH B 9 ceMecTpe, KypCOBOi
npoekT B 9 cemectpe.

e (CucreMa OICHWBAHHS, HUCIIONB3yeMas MpenojaBaTeieM s TEKyIIeH OICHKH ycIieBaeMoCTH B 9
cemecTpe - OaIIbHO-PEHTHHTOBAs!
- mocerenue Jekiwii — 0,5 6amia 3a 1 3anstue (Bcero 17 3ansruii), HO He Oonee 8 6aIOB;
- IOCeIIeHNE KOJUIOKBUYMOB C IMCKYCCHEH Ha paccMaTpuBaeMble TeMbl 1 6arut 3a 2 yaca 3aHsTHiA (BCETO
24 4.), Ho He Oosee 11 GamoB;
- TIOCEUICHNE U BBHITIOJHEHHE NMPAKTHYECKUX 3aHATHH — 1o 5 Oamyos 3a I13 (Bcero 4 pabot), uroro He
6oiee 20 6amioB;
- BBITIOJTHEHUE COOOIIEHHS Ha KOJUIOKBUYMe — 7 6asutoB 3a 1 coobmieHue (Bcero 3 cooOIieHus ), UToro He
6onee 21 Gaa.
HUTOI'O ne 6osiee 60 GawioB B cemectpe.

e  VYcioBue JoITycka K 9K3aMeHY 0 JUCIUIUINHE — HANH9Iue He MeHee 33 0aJioB ceMecTpOBO padOTHL.

e MertoamKa pacueTa OIIEHKH Ha YK3aMeHe.
OtBer Ha dk3ameHe oleHnBaetcs B 40 OayioB: 1o 30 GayuioB 32 OTBET Ha OCHOBHBIE BOTpock (1 1 2) u
10 10 GasoB 3a OTBET Ha JAOMOTHUTENBHBIH (3). KpuTepuu onpeieneHus OIeHOK Ha 9K3aMEHE H3JI0KCHBI
B paznene S5 [lonoxenus o mpoMeKyTouHol artectanuu crynaentoB ®I'AOY BO HUTY «MUCuC» (IT
239.09-14)

e  VYcioBHe JOMyCKa K 3allWTe KYPCOBOTO MPOEKTa — HAIMYKME 3aKOHYCHHOTO KYpCOBOTO Ipoekta — 60
6asuIoB.

e  OueHka 3a 3aUTY KypCOBOTO MIPOCKTA.
OTBeTHI Ha BOMPOCHI IIPH 3allIMTe KYPCOBOTO MPOEKTa olleHnBatoTcs B 40 6ainioB. 3agaercs He MeHee 4
BompocoB. OTBET Ha KaXKbIH BOIPOC olleHnBaeTcs 10 10 6aynios.




6. YYEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbBI
MOAYJA, IPAKTUKH, HUP)

6.1. PexoMenayemasi JuTepaTypa

6.1.1 OcHoBHas JuTEpaTypa

06o03Ha ABTOpBI, 3ariaBue buoanoreka H3partebeTBO,
yeHHe COCTABHUTE/IH roa
J1.1 TexHonorus u
KOMILICKCHAS
MEXaHHU3aIHsI OTKPBITHIX YHUBEPCUTETCK
TOPHBIX PadoT. ast
l'uapomMexaHU3MpPOBaHHBIC | OHOIHOTEKA
u ONLINE
JI1.1 Snranen, .M. ITOJIBOJTHBIC TOPHBIC URL:
paboTHI: https://biblioclu
y4eOHHUK b.ru/index.ph
Kuwura 1. Pazpabotka p?page=book&i
opoJ d=229215
THIPOMOHUTOPAMH U
3EMJICCOCHBIMH CHAPSIaMU
TexHonoruss U KOMILIEKCHAst Mockaa :
YHuBepcurerckas .
MEXaHHU3aIHsI OTKPBITHIX SuGmorexa ONLINE MockoBcKuit
TOPHBIX PaboT. URL: TrOCYAapCTBEHH
Ja12 Siranen, UM | | WPOMCXHHIHPOBAHHbIC i https://biblioclub.ru/index. | > FOPHPH
ITOJIBOTHBIC TOPHBIC PAOOTHI : oh gggglsepc;;gn
eOHMK 11 By30B. Ku. 2. _ L L= c.
}I,[I:)EDKHEISI p33p31160TKa p?page=book&id=79188 ISBN 978-5-
POCCHIITHBIX MECTOPOIKICHHH 7418-0549-7
Mockaa :
YHuBepcurerckas MockoBckuii
oubmmoreka ONLINE TOCyapCTBCHH
[IpakTHKyM IO OTKPBITEIM i 9 .
JI1.3 slnranen . M. TOPHBIM paboTaMm: yueOHOe URL,’ - . bIH TOPHBIH
, Hamos M.H. HocobHe 113 By308 https://biblioclub.ru/index. | ynuBepcwurer,
ph 2003. - 429 c.
p?page=book&id=79169 ISBN 5-7418-
0231-1
TexHOOrus ¥ KOMIIJIEKCHAs %.8.0}167;[2;’1 o -
714 Pskesckuii, B.B. MexaHmaHgm ogchéme ; HJIEEQ)CHI/ITY - ' o
TOPHBIX paboT: Y4ueOHUK : 3-¢ « uC»
I/I3§. neplzpa6.1/1 JTOTL. ISBN 5-247-
’ 00234-2
6.1.2 lonoJHUTE/IbHAS JIUTEPATYpa
006032 ABTOpBI, 3arnaBue bubauoreka H3narenancTBo,
yeHHe COCTABUTEJH roj
YHuBepcHUTeTCKas MockEa -
I'eorexnonorus nepexona ot ondimorexka ONLINE ’
. T'opHnas xHura,
J2.1 Karutynos, JI.p. | OTPPITPIX K THOASCMIBIM URL: : 2007. — 263 c.
rOpHBIM paboTam : yueOHoe https://biblioclub.ru/index.
nocobue php?page=book&id=1001 ISBN 978-5-
10 98672-042-5
IIpouecchl OTKPBITHIX TOPHBIX g:gf;gfggjglfl?lNE Mochva : Mup
pabor : yueGHOe mocobue / URL: TOPHOI KHHTH,
J2.2 Perun, H.A. H.A. Perun. — Y. 1. https://biblioclub ruindex 2009. —
IToaroToBka ropHBIX MOPOJT K oh ' ' " | ISBN 978-5-
BoieMKe. — 190 c. 02page=hook&id=79140 91003-036-1
OTKpBITBIE TOPHBIE PaOOTHI. )
7723 Pixenckuii, B.B. Yacrs 1. IIpon3BoacTBeHHBIE HTB I'd HUTY %’8'5ﬁiﬂ§3§ o -
npouecchl: YueOHuK st By30B. | « MUCuC»
. TBepaas
. 4-e n31., mepepad. v Jom.
OTKpBITBIE TOPHBIE Pa0OTHI. )
JI 2.4 PxxeBckuit, B.B. | YueOuuk ais By30B. B 2-x E}T{EE?C%HTY 11/51).8.5},16_)122’9 c

gacTax. Yacts II. Texnonorus u




KOMILIEKCHAsE MEXaHU3aIHsL. : -
4-¢ u3n., mepepad. u 0TI,

6.1.3 MeToanueckue MaTepHaJIbI

O0603Ha4 ABTOPHI, 3arnaBue bubnuoreka UsnarenscTBO,
eHue COCTABUTEIN TOJI

6.2. [lepeyenn pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKALMOHHOI ceTn « UHTepHeT»

21 www.google.ru
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6.3. IlepeyeHb MPOrpaMMHOro odecneveHust

II1 Office Professional Plus 2016

2 WINHOME 10 RUS

6.4, Hepeqem, I/IHqJOPMiiIII/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCI/IOHaJleBIX 0a3 JAHHBIX

ni

n2

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJIMHBbI
MOAYJA, HPAKTUKH, HUP)

7.1 Ayn. 415. JlekuyoHHast ayAUTOPHSL. AyIUTOPUS UL IPAKTHIECKHUX U JIA00OPAaTOPHBIX 3aHATHI.
[epeyeHb OCHOBHOTO 000PYIOBaHUS, Y4EOHO-HATIISTHBIX TOCOOHIA:
1. KoMIuiekT MynpTUMeIMIHOM anmapaTypsl:

— CHCTEMHBIH OJIOK ¥ MOHHUTOP;

— MyJIbTHMEAnA-TIpoeKTOp Mitsubishi;

2. MakeTsI cuCTeM OA3EMHON pa3paboTKy;

3. Kom0Oaita YKT-1;

4. Kombaiin KVY-1.

5. Makert kapbepa Jlebenunackoro 'OKa

6. Hlapormku 6yposbie st CBIIL.

7. Ilnakatsl.

8. METOAUYECKHUE YKA3AHMUS JJIS1 OBYYAIOINUXCSI ITO U3YYEHUIO JUCIUITJINHBI
MOAYJA, IPAKTUKH, HUP)

YcnemHoMy M3y4eHHIO0 AMCHMIUIMHBI MPEALIECTBYET 3HaHWE KypCOB MaTEMAaTHKH, TEOPETHYECKOW MEXaHWKH,
COTIPOTHBJICHHUS MATEPHUAJIOB, TEOPUN MEXaHU3MOB M MAIIIMH, MaTepHAJIOBEICHNS, HEOOXOIUMBIE OCHOBBI KOTOPBIX
ClIeZyeT BOCCTAaHOBHUTh U OCBEKHUTh. CaMocCTOsITeIbHAs paboTa CTyAEHTA SIBISETCS OAHUM M3 OCHOBHBIX BHIOB
y4eOHOU paboThl, KOTOPAast BKIIOYAET B ceOs CIEAYIONIUE DIEMEHTHI: MPOpadOoTKa IEKIIMOHHOTO MaTepuaia, paboTa
C PEKOMEHIYeMBIMH y4eOHHKaMU M Yy4eOHBIMH NOCOOMAMHM, paboTa HajJ pacdyeTHO-TpapHUECKUM 3aJaHHEM,
MOJTOTOBKA U cjaya TeKYIIUX TECTOB, KypCOBOH pabOTHI M 3K3aMEHa.

IIpopaboTKy JEKIMOHHOTO MaTepHaja MOXXHO INPOBOAWUTH NPH TOATOTOBKE K IMPAKTHYECKOMY 3aHATHIO IO
COOTBETCTBYIOIIEH TeMe. DTO MO3BOJIUT CBS3aTh BOSIMHO MOJTYUYCHHBIE CBEACHUS U COCTABUTh LIEJIbHYIO KapTHHY.
He cnemyer cTpeMnTbcs K MEXaHHYECKOMY 3alOMHHAHHIO (DOPMYNMpPOBOK, HPUBEICHHBIX OIPEACICHUH H
MOJIOKCHHH TIPH PacCCMOTPEHHH cXeM, TpadukoB 1 yeprexeil. BrionHe 3¢ deKTuBHOI MOKET 0Ka3aThCsl MOMBITKA
MOHATH CYTh CXEMBI, BBIpAOOTaTh CBOE OTHOIIEHHE K HEH, Oomupasch Ha MaTepHal, coJepXKamuiics B
PEKOMEHIOBaHHOH JITepaType. 3aBepiuas paboThl 110 TeMe, IPH OTBETE Ha KOHTPOJILHBIE BOIPOCH HEOOXOIMMO
CTPEMHUTHCA K KPATKOMY M YETKOMY H3JI0KEHUIO MBICIIEH, HCTI0Nb3Ys MPaBIIIBHYIO TEPMUHOJIOTHIO.

CTankuBasCh C TOW WIIM MHOW pacdeTHOW (HOpMYIOi MM XapaKTepUCTUKOM, OTHMCHIBAIOIIUX PaOOTy MallHHBI,
nepeaayn, peIyKTopa WK y3Jia CTYIEHT JOJDKEH IMOHATh CYIIHOCTh U 3aKOHOMEPHOCTh, KOTOPhIE OHU OTPAXKAIoT,
a TaKkKe MPOaHATN3UPOBATh PA3MEPHOCTH BXOIAIINX B HUX BEIUYHH.

CryneHty HeoOXOAMMO OBITH aKTHBHBIM YYaCTHHKOM MPAaKTHYECKOTO 3aHATHS. DTO HY)KHO HE IPEroaBaTeio, a
B IIEPBYIO OUepeh 00ydaroeMycs, HOCKOJIBKY YMEHHE JIeNaTh 3aMephl, pACUeTHl M ACKU3BI HE TOJIBKO BAYKHO IS
Jy4IIEro YCBOEGHUS MaTepualla, HO U LIEHUTCS B PealbHOM JKU3HU.

JomamiHee 3amaHue UMeeT OOJbIIOE 3HAYEHHWE B Pa3BUTHH HAaBBIKOB CaMOCTOSTENILHON TBOPYECKOW pabOThHI
cTyAeHToB. Ha nekuusx M KOHCyHbTalUsAX MHpPENnojaBaTellb PEKOMEHIYET BBINOJHATH €r0 B ONPEAEICHHOM
HOPSJIKE, KOTOPOMY JKEJIATEIBHO CIIEI0BATh JUISl YCIICIIHOTO BRITIOJIHEHHs paboThl. He Bo3OpaHseTcs moabp30BaHne
JpYTUMU aArOpUTMaMU pacueTa, KOTOpbIe MOATBEPAKIECHB METOANYECKUMU YKa3aHUSIMU U TIPUMEPaMHU.

[Tpn 3amuTe pacyeTHO-rpaMUEcKOro 3aJaHusl CTYAEHT JODKEH YMETb OOBSCHHUTh METOJHMKY PacueToB, 3HATHh
Ha3HaueHHE M paboTy BCEX CHCTEM U Y3JIOB, OIIpEesicHHE IeHCTBYIOMMNX MapaMeTPoB, a TAaKXKe O0ObICHUTH CYTh
MIPEJJIaraeMoro PEeIIeHuUs.



http://www.google.ru/

IIpu u3yueHun Kypca IJisl pa3BUTHSL TEXHUYECKOTO KPYro3opa CTYACHTHI AOKHBI CAaMOCTOSITENIBHO CIEAUTH 32
JOCTIDKEHUSIMH B PA3TITYHBIX OTPACIISIX TEXHUKHU U TeXHOJOTHH. [loTydeHHyI0 HH(OPMAIHIO CIIEAYET JOBOIUTH 10
COKYPCHHKOB M 00CYXJIaTh €€ C MperoiaBaTelIeM.
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