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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | - npoBeaeHNE TEOPETUYECKUX U SKCIIEPUMEHTAIBHBIX HayUHBIX UCCIIEAOBAHUM 110 IOUCKY U IIPOBEPKE HOBBIX UICH
COBEpIIEHCTBOBAHUS MAIIUH AJIS 3eMIITHBIX paboT, UX TEXHOJIOTHYECKOro 000pyA0BaHHs U KOMILIEKCOB Ha UX 6a3e;

1.2 | - pa3paboTKka BapHaHTOB PELICHHUs MPoOJIeM MPOU3BOACTBA, MOAEPHU3ANH U PEMOHTA MAIIKH JUIS 3eMJISHBIX PaboT, UX
TEXHOJIOTMYECKOT0 000pYA0BaHMS U KOMIUIEKCOB Ha nx 0ase;

1.3 | - KOHTpPOIIb 32 MapaMeTPaMH TEXHOJIOTMIECKUX MPOIIECCOB U KaUeCTBOM MPOU3BOACTBA U SKCILTyaTalluy MAIIUH IS
3eMIITHBIX pabOT M UX TEXHOJIOTHYECKOTO 000pYI0BaHHSI.

2. MECTO JUCIIUMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: b1.B.01.06

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHON MOATOTOBKE 00y4aI0LIErocs:

2.2 | JMCUMIUTHHBI U MPAKTHKH, IJIsl KOTOPHIX OCBOEHUE TAHHOI JUCIHILITMHBI (MOIYJIsl) HEOOXOIHMO KaK
npeanecTByoniee:

3. KOMIETEHL[UY OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCUILTAHBI
(MOJIYJIST)

YK-2: CriocoGeH ynpaBJisiTb IPOEKTOM HA BCeX ITAMAX €ro ;KM3HEHHOI0 IUKJIa

YK-2.1: Pazpa6aTbIBaeT NPOEKT ¢ YI€TOM aHAJIN3A aJbTePHATHBHBIX BADHAHTOB €r0 Peajn3anuu

3HAaTh:0CHOBBI pa3pa60TI<H IIPOCKTa C YUYETOM aHa/IM3a aJIbTCPHATUBHBIX BaApHUAHTOB €T0 p€aJIn3alluu,

YMeTb:pa3pabaTbiBaTh MPOCKT C yUSTOM aHaIHM3a albTePHATUBHBIX BAPHAHTOB €r0 pealn3alni;

BunazieTh:HaBbIKAMH pa3pabOTKH MPOEKTa C yYETOM aHAIN3a aJIbTEPHATUBHBIX BAPHAHTOB €r0 Pealli3alliHy.

VK-2.2: YnpaBisieT IpoeKTOM Ha BCeX ITANaX KU3HEHHOT0 UKJIA

3HAaTh:0CHOBBI YIIpaBJICHUA IPOCKTOM Ha BCEX 3TallaX )KU3HECHHOT'O IIUKJIA,;

YMeTbipa3pa6aTLIBaTL IMPOEKT C YYETOM aHaJIn3a aJIbTCPHATUBHBIX BApUAHTOB €I'0 pCajin3aliu,

BJ'[a)IeTLIHaBBIKaMH yHpaBJICHUA [IPOCKTOM Ha BCEX dTallaX )XKU3HECHHOI'O IIUKJIA.

IIK-1: CniocobeH k MIaHUPOBaHUIO pa3padoTku KoHCTpYKuMii C[IM u X KOMIIOHEHTOB

IIK-1.1: ®opmupyeT mjaHbl pa3padoTKH KOHCTPYKLMIA, IKCIIYyaTAllMOHHO-TEXHUYECKOIl M KOHCTPYKTOPCKOI
AOKyMeHTauuM Ha kKoHcTpyknuu C/IM 1 MX KOMIIOHEHTBI

3HATh:0CHOBBI (JOPMHUPOBAHUSI IUTAHOB Pa3pabOTKH KOHCTPYKIIUH, SKCIUTyaTallMOHHO-TEXHUIECKOU M KOHCTPYKTOPCKOM TOKYMEHTAIH Ha
CJIM 1 uX KOMITOHCHTHI,

YMeTbinpaBHﬂTB IMPOCEKTOM Ha BCEX dTarax JXU3HCHHOI'O LIUKJIA,

BrnaneTb:HaBbIKaM# (POPMUPOBAHUS IJIAHOB Pa3pabOTKH KOHCTPYKINH, SKCILTyaTal[HOHHO-TEXHUYECKOM U KOHCTPYKTOPCKOM TOKYMEHTAIIUH
Ha CJIM U UX KOMIIOHEHTHI.

IIK-1.2: IlnanupyeT pecypcbl U pacnpesesisier padoTsl o pa3padorke koHcTpykuuii CIM 1 X KOMIIOHEHTOB

3HATh:IJIAaHUPOBAHUE PECYPCOB IS pa3paboTku KOHCTpYKuuit C[IM U X KOMITOHEHTOB;

YMeTh: IIIaHUPOBATh Pecypehl s pa3paboTku koHCTpyKImid CIM 1 MX KOMIIOHEHTOB;

Braners:HaBBIKaMH IIAHUPOBAHUS PECYPCOB IS pa3paboTku KOHCTpyKuui C[IM U X KOMITOHEHTOB.

IIK-4: Cnoco0eH k OpraHu3anuy KOHCTPYKTOPCKOIO CONPOBOKACHHUS NPOU3BOACcTBA M ucnbITaHUuil CIIM M X KOMIIOHEHTOB

IIK-4.1: IlpoBoauT anaau3 pe3yabTaToB ucnbiTaHuii CAM ¥ MX KOMIIOHEHTOB

3HaTh:POBEICHUE aHAIN3a Pe3yIbTaToB UcbITaHui C[IM 1 UX KOMIOHEHTOB;

YMeTh:IpOBOAUTH aHATH3 Pe3yJibTaToB HcibiTaHui C/IM U UX KOMIIOHEHTOB;

BnaneTs:HaBbIKaMK IPOBEACHUS aHAIN3a pe3yibTaToB UcnbiTanuil CIM 1 UX KOMIIOHEHTOB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUITIJIMHBI (MO YJISA)

Kon Bun HaumenoBanmue pasnesioB u | Cemectp | Yacos | Unaukartop | Jluteparypa | Unrte | IIpumeuanue
3aHATUA | 3aHATHA TeM / Kype bl PAKT.

Pazgen | Pazgen 1. TemaTuyeckoe
cojiepKaHue TUCIUITHHBI.
XapakTepucTHKA U YCJIOBUS
NpUMeHeHUus] MallllH JAJs
3eMJISIHBIX padoT.




1.1 Jlex Beenenue. Mecto MalluH Jj1s VK-2.1 VK- JI1.1J11.2 JIEKIIUS-
3eMJISIHBIX paboT B o01iei 2.2 TIK-1.1 JI1.3 JTIUCKYCCHS
KIaccu(UKAIMA MAITUH TS ITK-1.2 TIK- JI1.4J12.1
crpouTenscTa. Poib 4.1 JI2.2J13.1
OTEUYECTBEHHBIX YUEHBIX B JI3.2JI3.3
CO3/1aHUM MAIUH JUIS
3eMJISIHBIX paboT. Oomrre
MIOHATHS U TEPMHUHBI: MAIINHBI,

MeXaHU3MBbl, pabouuil opras.
OCHOBHBIE TEXHUKO-
9KOHOMHYECKHE TIOKa3aTeIH
CIIM.
OOmme cBeieHHs O 3eMIISTHBIX
COOPY)KEHUSIX H 0COOCHHOCTSIX
mpoliecca MpOr3BOICTBA
3eMIIIHBIX paboT. 3HaUeHHE
MeXaHU3aIUX 3eMIITHBIX padoT.
OO0mme cBeeHNs O 3eMIISTHBIX
paboTax U COOpYKEHHUSX.
CocTaB 1 0COOEHHOCTh
TIporecca IMPON3BOACTBA
3eMJIsHBIX padort. [Tpumepst
TEXHOJIOTHYECKUX CXEM
TTPOU3BOJICTBA.
OO0mas xapakTepUCTHKA
MAIIIMH JUIsl 3eMJISIHBIX padoT.
Knaccudukanus, ycinosus
pabotsel, TpedoBanus k M3P,
HanpaBJIeHUE UX Pa3BUTHSL.
1.2 3auér |IloaroroBka K 3a4eTy. YK-2.1 VK- | JI1.1 JI1.2
2.2 TIK-1.1 JI1.3
MK-1.2 TIK- | JI1.4J12.1
4.1 JI2.2713.1
JI3.2JI3.3
1.3 Cp Wzyyenue matepuana. YK-2.1 VK- | JI1.1 JI1.2
2.2 TIK-1.1 JI1.3
NK-1.2TIK- | JI1.4J12.1
4.1 JI2.2J13.1
JI3.2JI3.3
Paznen | Pazgen 2. I'pyHTBI Kak

00beKT BO3/1eiiCTBUA B
npouecce pa3padoTKu.
Pabouue opransl U ux
B3auMo/ielicTBHe C TPYHTOM.




2.1

Jlex

IlonsATHE «TPYHT».
dusnyueckue XapaKTepUCTUKH
rpyHTOB. Kitaccnguxaris
TPYHTOB MO TIPOUCXOXKICHHUIO,
COCTOSIHUIO U MEXAHUYECKOH
npouHocty. [Tpumepsr
TPYHTOB, BCTPEYAIOIINECS TIPH
crpourenbcTBe. Gusznyeckue
XapaKTEPHCTHKU!
TpaHyJIOMETPUIECKHI COCTaB,
MIOPUCTOCTH, TpeX(a3zHoe
CTPOCHHE, BIAXKHOCTb,
CKMMaeMOCTb, MIaCTUYHOCTb,
KOHCHCTEHITHS, JINITKOCTb,
IUIOTHOCTB, Pa3pBIXISIEMOCTb.
IIpounocTtHbIE cBOMCTBA
rpyHTOB. OCcOOCHHOCTH
CBOWCTB 3aMep3LIUX IPYHTOB.
ConpoTuBieHHE TPyHTa
CABUTY, BHEIIHEMY TPEHUIO,
abpa3uBHOCTE. COMPOTHBIICHHE
TpYHTa BJIABIHBAaHHUIO, MOTYJb
nedopmarur. OCOOEHHOCTH
CBOHCTB 3aMep3IINX TPYHTOB.
IIpousBoacTBEeHHBIE
Kiaccu(puKay TPyHTOB.
OOmast xapakTepUCTHKa
B3aNMOJICHCTBHSA paboumx
opraHoB ¢ TpyHTOM. Crioco0
paspylIeHHs TPYHTOB.
MexaHuueckoe pa3pylieHue
TPYHTOB - OCHOBHOH IIPHHIIHII
NEWCTBUSI MAIlIUH IS
3eMJISIHBIX pa0oT, THITBI
pabounx opranoB. TpeboBaHus
K pabounM opraHam
TEXHOJIOTHYECKOE
COOTBETCTBUE, MHHIMAJbHAS
9HEPrOEeMKOCTh, IPOYHOCTE,
JIOJITOBEYHOCTH,
PaLMOHAIIBHOCTD
KOHCTpyKUuH. [TonsTue
KOTIaHWA U pe3aHus TPyHTa.
Tumsl cTpykk000pa30BaHMUs.
[IpocTpancTBEeHHOCTH
B3aMMOJICHCTBUSA PEKYIIETO
HHCTPYMEHTA C TPYHTOM.
O6pa3zoBanue spa
YIUIOTHEHHUS.

YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

nernusa-becena

2.2

JIab

Orpenenenre BeCOBOU
BJIQ)KHOCTHU U KOHCUCTCHIIUU
TpyHTA.

17

VK-2.1 VK-

2.2TIK-1.1

ITK-1.2 K-
4.1

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2J13.1
JI3.2J13.3

pabota B
MaJlbIX
rpymmax

23

Ip

DusnyecKue XapaKTEPUCTUKU
TPYHTOB.

12

YK-2.1 VK-

2.21TIK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

pabora B
MaJbIX
rpymnmnax

24

IIp

TpaucnoptHsle,
TPaHCIIOPTUPYIOIIHE H
[IOrPy304YHO-Pa3rpy304HbIE
MAIIHBI A7 pa3padoTKH U
IepeMelleHHs FpyHTa.

12

VK-2.1 VK-

2.2 TIK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J13.1
JI3.2J13.3

pabota B
MaJIbIX
rpyrmmax




2.5 Cp INoaroroBka k 1a60paTOPHBIM YK-2.1 VK- | JIL.1JI1.2
paboTaM, MPaKTUIECKUM 2.2 TIK-1.1 JI1.3
3aHATUIM. I1K-1.2 TIK- JI1.4J12.1

4.1 JI2.2J713.1
JI3.2 J13.3
2.6 3auér [TonroToBka k 3a4ery. VK-2.1 VK- JI1.1 JI1.2
2.2 TIK-1.1 JI1.3
IIK-1.2 TIK- JI1.4J12.1
4.1 JI2.2J13.1
JI3.2 J13.3
Pazmen | Pazmen 3. OcodeHnHOCTH

NMPUBOAOB CTPOUTEJIbHBIX U
JOPOKHBIX MAIIIUH.
Tpancmuccun.




3.1

Jlex

Konebanue cui pe3aHus.
Teopust konaHus rpyHTa
H.T".TomOpoBckoro.
Buorpadugeckas crpaska o
mpogeccope
H.T".Tom6poBckom. Teopus
pe3aHus aKaJeMuKa
B.I1.lNopsiukuna, kak 6a3oBast
TeopHs Beex (pu3MIecKux
Teopuil pe3aHus IpyHTa.
@®axTOpH! BIUSIOMINE Ha
Ipolecc KOmaHusl.
ITpeobpazoBannas hopmyna
l'opstukuna, KacaTenbHas 1
HOpMaJIbHasl COCTaBIISIOIIUE
ycunusi Konanuo. Brnusiaue
TOJIIMHBI CTPYKKH, yTia
pe3aHus ¥ CKOPOCTU KOTIAHUS
Ha BEJINYUHY HJEalbHOTO
COIMPOTHUBIIEHUS KOMAHHUIO.
Teopus pe3anus

A H.3enenuna. Pezanne
3JI€eMEHTaPHBIMU
BEPTUKAITEHBIMH TPODMIIMH U
PEeXYIIUMH HEPUMETPAMHL.
Bunpl axkcniepuMeHTOB 1
YCIIOBUSI X TIPOBEIEHHSI.
Pe3anue BepTUKanbHEIMU
3JIeMEHTaPHBIMH HPO(QUIAMH.
Bimsiaue riryGunb pezanus,
TOJIIIMHBI PEXKYIIIX CTCHOK U
yIJ1a pe3aHus Ha yCHUIIe
pe3anus. BzauMmHoe BiusiHue
JIBYX BEPTUKAIIbHBIX
npodueit. ObpazoBaHue
YILIOTHEHHOT O sifipa. Pe3anue
nepuMeTpamu. BausHue
JUTHHBI PeXyIIei KPOMKH, yTiia
pe3aHus, 3a{HEeTo yIia, yria
3a0CTpeHusi, HOpMBI U
pacrosnoxeHus 3yObeB Ha
ycuiue pe3aHusi. 3aBUCHMOCTh
COIPOTHUBIICHUS IPYHTA
PE3aHUIO OT BIAKHOCTH U
COIIPOTHUBIICHHUS BJABIHBAHHMIO.
Ornpenenenue cui
JIEHCTBYIOIUX MTPU
3aIlOJTHEHUU KOBIIEH.
DopMmyIbl U1 OpeeIeHUs
pe3aHus U KOIaHUs.
Omnpenenenue cui,
JIeHCTBYIOLUX IPU
3aII0JHEHUU KOBLICH.
OnpeneneHue CUIIbI
COIPOTHUBIIEHUS CTPYKKH
IIPOJIOTBHOMY CIKaTHIO U CHIIBI
COIPOTHUBIICHUS NIEPEMEIICHHIO
pu3Mbl BonodeHust. opmyisl
JUISL OTIPENIEJIEHNS] CyMMAapHOTO
ycunus konanus. Teopust
pesanus FO.A.Berposa. Cuna
pe3aHusl PyHTa POCTBIM
OCTPBIM HOXOM,
IIPOCTPAaHCTBEHHOCTh
paspylIeHHs TPYHTa,
HCTIONTE30BAHNE ITOHATHS
YAENBHOTO CONIPOTUBIICHUS
pE3aHUI0, TeOMETPUIECKHE

YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

JIEKIIHS-
Oecena




mapaMeTpsl IPoIiecca Pe3aHus,
000011IeHHAs XapaKTePUCTHKA
— yZeITbHOE COTIPOTHBIICHNE
pe3anmuio B I0OOBOH yacTu
MIPOpe3U IpH YIiie pe3aHus,
paBHOM 45(], y4eT cBOOOIHOTO
1 TIOJTyCBOOOIHOTO PE3aHMUs,
y4eT KoneOaH!sl CHIIBI Pe3aHUsL.
Cuna pe3aHus 3aTyIUIEHHBIM
HOXOM, JIOTIOJTHUTEIIbHAS CHJIa
pe3aHus C y4eToM ILTOMIaIKI
3aTyIUICHUS, [TOJTHAsI CUIIa
pe3aHus 3aTYIUIEHHBIM HOXKOM.
VYrporeHHsIH crtocod pacdera
CHUJIBI PEe3aHUsI.

OCHOBHOU KpUTEpUHi -
MHHHMaJIbHAS SHEPTOEMKOCTb.
Paboune opraHsl KOBIIOBOTO
THIa: OOKOBBIE HOKH, OOKOBBIE
CTEHKH, 3yObs, peXXyIIHe
KPOMKU, JTy’KKU KOBIIEH.
OTBansl OyJIbI03€POB U
aBTOIPEJIEPOB, OTKPBUIKH,
BBICTYNAIOIINHA CPeIHUN HOXK,
KO3BIPEK, YTIIBI ¥ Pa3MepBI
npo¢uiis oTBaa.

OOmwme cBeieHHs O IPUBOJAX
Y CHJIOBOM 000pYTOBaHUH.
JIBUraTenu BHyTPEHHETO
cropanust CIIM.
Ipucnocobmennocts [ABC k
paboTte Ha MaIIMHAX IS
3eMJISIHBIX paboT. Pexxumel
paboter IBC Ha M3P.
BnusHue HeycTaHOBUBILIEHCS
Harpy3KH Ha BBIXOJHBIE
[IOKa3aTesy ABUTraTels.
Tpedosanus x JIBC s
CTPOUTENBHBIX MamuH. OneHKa
BBIITYCKAE€MBIX JIBUTATENEH.
OO0mime cBeieHHs O
TpaHcmuccusax. [lonstue
TPaHCMHCCUH, HA3HAUCHHE,
OCHOBHBIE COCTaBIISIOIINE
9acTH, KIaccupuKanms
TOHATHS «HUIEATBHOM)
IIPOrPECCUBHON TPAHCMHUCCHUHU.
I'mpponnHamuyeckas Mmydra.
Haznauenue, napamerpsl,
MPUHIUIHATBHAS CXeMa,
0COOEHHOCTH KOHCTPYKIIUH,
pabouwnii mpornecc,
XapaKTepPHCTHKHU, TOCTONHCTBRA,
HEIOCTaTKH.
I'maponunaMuyeckuit
TpaHcdopmarop. HazHauenus,
napaMeTpsl, IPUHLIUIHATIbHAS
cxemMa, 0COOEHHOCTH
KOHCTPYKIIHH, pabodnit
IpoLece, XapaKTePUCTUKH,
JIOCTOMHCTBA M HEJOCTATKH.
CoBmectHas padora JIBC u
THUAPOIMHAMUYECKON
nepegayn. CxeMbl COeTUHEHUS,
[IPUBEJCHUE XapaKTEPUCTUKU
JBC x Bany ruzponiepeaayn.
Mexanuueckasi TPaHCMHCCUSL.
MexaHuueckas TAroBas




TpaHCMUCCHS, Ha3HAUCHUE,
napaMeTphl, IPUHIUITHATbHAS
cxeMa, MepeaTouHoe YnCIIo,
OKpY>KHOE YCHIIE Ha KoJiece,
CKOPOCTH JIBIIKCHUS,
OTIpE/ICIICHUE IBHDKYIICH CHITBI.
MexaHn4eckasi CHIIOBast
TpaHCMUCCHS, Ha3HAUEHHE,
napaMeTphbl, CTPYKTYPHBIC
0COOEHHOCTH,
MIPUHIUITHATBHAS CXeMa,
MOIIHOCTb U MepeIaTOuHOe
YKCII0, TOCTOMHCTBA U
HEIOCTATKH MEXaHUIEeCKUX
TpaHcMuccuil. OcobeHHOCTH
THIPOMEXaHHYECKOM
TPAHCMHCCHH.
I'uppocratuueckas
TpaHcMuccus (THAPOOOHEMHBIN
npuBon). Haznauenwus,
OCHOBHEIE MTapaMeTpHI,
KJaccupuKams,
KOHCTPYKTHBHBIC
ocoOeHHOCTH, pabounii
mporiecc, TpeOOBaHU K
THIPOIIPUBOY, OCHOBBI
pacueTa, TOCTOMHCTBA U
HemocTtaTki. OCOOCHHOCTH
INEKTPUIECKUX MTPUBOIOB
CTPOMTENILHBIX MAIIIKH.
Oco0eHHOCTH
ITHEBMATHYECKUX TIPUBOJIOB
CTPOUTENBHBIX MAIIIKH.
HaznaueHue, OCHOBHBIC
apaMeTpHl, KIaccudukanys.
OcoGeHHOCTH
KOMOWHHPOBAHHBIX TPUBOJIOB.
Haznadenwusi, kiaccupukanms,
JOCTOMHCTBA, HETOCTATKH.

32 Cp [MonroToBka k 3a4ery. YK-2.1 VK- | JIL.1JI11.2
2.2 TIK-1.1 JI1.3

ITK-1.2 TIK- JI1.4J12.1

4.1 JI2.2J713.1

JI3.2J13.3

33 3auér [TonroToBka k 3a4ery. VK-2.1 VK- JI1.1 J11.2
2.2 TIK-1.1 JI1.3

ITK-1.2 TIK- JI1.4J712.1

4.1 JI2.2J13.1

JI3.2J13.3

Pasnen | Pazmen 4. XomoBoe

odopynoBaHue.
I'ycennunoe xogoBoe
o0opynoBaHue.

IIpouue BUABI X0O10BOI0
00opyr10oBaHMA.




4.1

Jlex

OOmras xapakTepucTUKa
xo10Boro obopyaoBanus (XO)
CJIM. Haznauenwue,
oKa3artenu, TpeOoBaHUs,
KI1accu(uKaIus.
[THeBMaTHUECKOE XO/I0BOC
obopynoBanue. O6mast
XapaKTepPUCTHKA
ITHEBMOKOJICCHOTO XOZ0BOT'0
obopynoBanus. Haznauenwe,
mapaMeTpsl, QyHKIHH,
PEXUMBI PabOTHI,
KOHCTPYKTHBHBIE
0COOCHHOCTH, TOCTOMHCTBA,
HemocTaTKH. [ITHEBMOIIMHBI
CJIM, TpeboBaHus K IIMHAM,
MOCTIeIOBATEIFHOCTh BHIOOpA
muH. COonpoTUBIEHUE
Ka4eHHIO U CICTUICHHE
ITHEBMATHYECKOTO Kojieca ¢
rpyHToM. [Tonstue
COTPOTHBIICHUS
MePEKaTHIBAHUIO. 3aBUCUMOCTh
K03 PHIIEHTA COMPOTUBIICHUS
Ka4deHUs OT JIABJICHHSI BO3/TyXa
B IIMHE M COCTOSIHUE TPYHTA.
BinsiHue xosecHoOU cXeMbI U
peXrUMa IBIDKEHIS Ha

K02 PULIMEHT COMTPOTUBICHUS
nepekatbiBanus. [lonsTHe
CIETUICHHS KoJieca.
3aBHCUMOCTD CIETICHUS OT
BEJINYMHBI OYKCOBaHUS,
onpeneneHnue KodppuireHTa
OyKCOBaHUS MPH BapbUPOBAHUU
cuibl TrU. [ToHsTHE CHITOBOTO
pamuyca, 3aBUCHMOCTb
CHJIOBOTO pajinyca OT
apaMeTpoB THEBMATHYECKOTO
KoJeca.

OO0mras xapakTepUCTHKA
TYCEHHYHOTO XOJIOBOTO
obopynoBanus. Haznauenue,
napameTpsl, Kiaccudukanus,
B3aUMOJICHCTBHIE TYCCHHUIIBI C
rpyatoM. KOHCTpYKTHBHBIE
0COOCHHOCTH TyCEHUYHBIX
XOJIOBBIX YCTPOWCTB,
JIOCTOWHCTBA, HEJIOCTATKHY.
ConpoTuBieHue
MePEKaTHIBAHUIO, CLICTUICHHUE C
IPYHTOM, OyKCHpPOBaHHE
TYCEHHYHOTO JIBHYKUTEIIS.
O061He cBegeHus O
IararomieM, pebCco-
TYCEHHYHOM H PEIhCOo-
[IararoleM X0J0BOM
o6opynoBanuu. OCOOEHHOCTH
mararomniero X0, obiacts
MIPUMEHEHNs, KITaCCU(DUKATIVIS,
MIPUHLMI JEHCTBUSA.
OCOOEHHOCTH MPOYHX BUIOB
XO.

YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

JIEKIIUS-
BHU3yaJIU3aIus




4.2 Cp IlonroroBka k 3a4ery. YK-2.1 VK- | JIL.1JI1.2
2.2 TIK-1.1 J1.3
MK-1.2 TIK- | JI1.4J12.1
4.1 JI2.2713.1
JI3.2J13.3
4.3 3auér [TonroToBka k 3a4ery. VK-2.1 VK- JI1.1 JI1.2
2.2 TIK-1.1 JI1.3
NK-1.2 TIK- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
Paznen |Pazgen S. OnHokoB1HIOBBIE
KCKABaTOPLI.
KoHcTpyKTHBHBIE CXEMBI,
npouecchbl padoThI N YCI0BHUSA
NpUMeHeHHusl.
5.1 Jlex OO0mas xapakTepucTUKa YK-2.1 VK- | JI1.1 JI1.2
OJIHOKOBILIOBBIX DKCKABATOPOB. 2.2 TK-1.1 J1.3
HUcropus pazButus ITK-1.2 TTK- JI1.4J12.1
9KcKaBaTopoB. Onpenenenue, 4.1 JI2.2J13.1
Ha3HAYCHUE, OCHOBHEIE JI3.2 J13.3

napaMeTphl, KacCu()UKaIHsL:
o pabouemy 000pyIOBAHHUIO,
II0 XOJI0OBOMY 000pPYIOBaHHMIO,
10 TIPUBOLY, TI0
YHUBEPCAJIBHOCTH, 10
Ha3HAYCHUIO.

[Ipsimas nonara.
KoHcTpykTHuBHas cxema,
pabouwnii nmporece, TpebOBaHUS
K pabo4YrM MeXaHU3MaM.
Onpenenenue
MPUHIUIHATEHON
KOHCTPYKTHBHOM CXEMBI.
Hanopxas npsimas nomnara,
KOHCTPYKTHBHAsI CXEMa.
Pabounii nponecc, onepaun
pabouero nukia, ux
IPOJIOIDKHTENIBHOCTE, CKOPOCTH
paboYmx JBHKECHUHA U UX
B3aMOCBS3b.
KunemaTtnueckrne 0coOEHHOCTH
pabouero mporecca.
TpeboBanwust k pabo4ynm u
IepelaTOYHBIM MEXaHU3MaM H
UX CTPYKTypHBIE OCOOCHHOCTH.
OGparHas yonara.
KoncTpykTHBHAS cXema,
pabounii mponecc. Jparmaiin.
KoHcTpykTuBHas cxema,
pabounii mporecc. Ctpyr,
rpefidep, 3acemarens,
KOp4eBaTelb, Komep,
TpamboBka. KoHCTpyKTHBHAS
cxema, paboumnii mporecc.
Hanopssle Mexanusmst 0.
3aBUCHUMBIN, HE3aBUCUMBIH 1
KOMOMHHUPOBaHHEIEC HATIOPEI.
[MpuHIMTIIHATBHBIE CXEMBI,
pabota, TOCTOUHCTBA U
HepocTaTki. OCOOEHHOCTH
KOHCTPYKTHBHBIX 3JICMEHTOB
90. Crpena, pyKosiTh, KOBLI,
IOBOPOTHAs matdopma,
OIOPHO-TIOBOPOTHOE
YCTpPOMCTBO, IByHOTas CTOMKa.




52 IIp OmnpeneneHue 10 [ YK-2.1VK-| J1.1J1.2 pabora B
MIPOU3BOUTEIILHOCTH U 2.2 TIK-1.1 JI1.3 MaJIbIxX
TATOBBINA pacuyér Oyipa03epa. IK-1.2 IIK- JI1.4J12.1 rpymnmnax
4.1 J12.2J13.1
JI3.2JI3.3
53 Cp [TonroToBka k 3a4ery. 4 YK-2.1 VK- | JI1.1JI1.2
2.2 TIK-1.1 JI1.3
NK-1.2 TIK- | JI1.4J12.1
4.1 JI2.2J13.1
JI3.2JI3.3
5.4 3auér |IloaroroBka k 3auery. 0 YK-2.1 VK- | JI1.1JI1.2
2.2 TIK-1.1 J1.3
NK-1.2 TIK- | JI1.4J12.1
4.1 JI2.2J13.1
JI3.2JI3.3
Paznen | Pasmen 6. O0muii pacuer

OHOKOBIIOBBIX
IKCKABATOPOB.

OO0muii pacyer riIaBHbIX
padounxX MEXaHU3MOB.
OO0wuii pacyer X010BOro
MeXaHHM3Ma.




6.1

Jlex

OcobeHHOCTH 001IIeTO pacueTa
30. IpenBapurensHoOe
orpezieTIeHHe OCHOBHBIX
[IapaMEeTPOB U pacueT IIIaBHOU
paboueit Harpy3ku. 3agaua
o01ero pacuera, ero
Ha3Ha4YeHHNe, OCHOBHBIC
MOJI0’KEHUS B COCTaB.
OmnpeneneHne napamMmeTpos,
OCHOBHBIX pa3MepOB U Macc
9KCKaBaTopa (BBIOOp U
000CHOBaHNE KOHCTPYKTHUBHOM
CXEMBI, UCTIOJIb30BAaHUE TCOPUH
07100Ms, OTIBITHBIX TaHHBIX,
mporuHosa). Pacuer ycnnus
KOIIAHHS M €r0 COCTABIISIOIINC
st 90.

OnpenencHue pacueTHBIX
yCWINH IOJIbEMa U Hanopa
IIPSIMO¥ JIoNaTel. Y crine
II0JTbeéMa, OCHOBHBIE
pacdeTHbIE TOJIOKEHUS, METO
pacyera, IpoBepKa
BO3MO>KHOCTH BEIHOCA
IPY>KEHOTO KOBIIIA, CIIOCOOBI
YMEHBIICHUSI, YCHIIHE T0beMa
B TTOJIOKCHUH BBIHOCA
IPY>KEHOT0 KOBIIA.

MexaHu3M Hamopa,
OIpeJIeTICHUE MOIIHOCTH
HE3aBHCHMOTO HaIopa,
CKOpOCTEi Harlopa U BO3Bpara
PYKOSTH, OIpe/iCIiCHIE
MepeIaTOYHOTO YHCIIA
TPaHCMHUCCHH, TI0X00p KaHaTa,
omnpejeneHUe AuaMeTpa u
4acTOTHI BpalleHus Oapabana
Haropa. OcoOeHHOCTH pacyeTa
IpariaifHa u oOpaTHOH
JIONATHIL.

Kunemarnyeckuii pacuer
xon0Boro mexanusma J0.
3amauu pacuera, UCXOJHBIE
MPEANOCHUIKH, OTIPEICIICHUE
MIepeIaTOYHOTO YHCIIA U
CKOPOCTH ISl MAKCUMAaJIbHOU U
HOMHHAJIBHOHN CHIIBI TATH.

VY ienpHOE JaBiIeHUE Ha TPYHT
xozoBoro obopynosanus 0.
INonsTue cpeaHero yaeapHOro
JTABJICHUS HA TPYHT, IIPHYHHBI
HEpaBHOMEPHOTO JTaBJICHUS,
IpUOIIKEHHOE ONpeeICHHE
MaKCHMAIIbHO yICIIBHOTO
napneHus. GakTHyeckue
yZeNbHBIE TaBICHHUS IPU
pabote 30. CtaTUCTHYECKHIA
pacuer 30. 3agaun
CTaTHCTHYECKOTO pacyera,
ompesieTIeHHe Beca
MIPOTUBOBECA, YCTONYNBOCTb,
K03 PHIIUEHT YCTOHINBOCTH,
pacder yCTOMYMBOCTU IPSIMOM
JIONaTsl IpH paboTe u
MepEIBIKCHUH, OCOOCHHOCTH
pacuera yCTOMYHUBOCTH C
pabounm 0bopynoBaHHEM
Jiparyiaiina u oOpaTHOM

YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

JIEKIIHS-
Oecena




JIOIIATHI.

6.2 JIab DKCKaBaTOPHI C MEXaHUUECKUM YK-2.1 VK- | JIL.1JI1.2
TIPHUBOJIOM. 2.2 TIK-1.1 JI1.3
MK-1.2 K- | JI1.4J12.1
4.1 JI2.2713.1
JI3.2JI3.3
6.3 JIa6 [ITHekOpOTOpHBIE HIKCKABATOPHI. YK-2.1 VK- | JI1.1JI1.2 pabota B
2.2 TIK-1.1 JI1.3 MaJIBIX
IK-1.2 IIK- J11.4J712.1 rpymnmnax
4.1 JI2.2J13.1
JI3.2JI3.3
6.4 JIa6 PoropHbie TpaHIieiiHbIe YK-2.1 VK- | JI1.1JI1.2 pabota B
JKCKaBaTOPHI. 2.2 TIK-1.1 JI1.3 MaJIBIX
MK-1.2 TIK- | JI1.4J12.1 rpymnmnax
4.1 JI2.2J13.1
JI3.2J13.3
6.5 IIp Orpenenenue YK-2.1 VK- [ JI1.1J11.2 pabota B
MIPOU3BOUTEIBHOCTH U 2.2 TIK-1.1 JI1.3 MaJbIX
TATOBBIN pacyeT MPUIICTTHOTO ITK-1.2 TTK- JI1.4J12.1 rpymnmnax
ckpernepa. 4.1 JI2.2J13.1
JI3.2J13.3
6.6 IIp OnpeneneHue TAroBO- YK-2.1 VK- | JIL.1JI1.2 pabota B
CKOPOCTHBIX CBOHCTB 2.2 TIK-1.1 JI1.3 MaJbIxX
aBTorpeinepa. MK-1.2 IIK- | JI1.4J12.1 rpymnmax
4.1 JI2.2713.1
JI3.2JI3.3
6.7 Cp [ToaroroBka k 1abopaTOpHBIM YK-2.1 VK- | JI1.1JI1.2
paboTaM, MPaKTUICCKUM 2.2 TIK-1.1 JI1.3
3aHATHUSAM. MK-1.2 IIK- JI1.4J12.1
4.1 JI2.2713.1
JI3.2JI3.3
6.8 Ox3ameH | [loaroToBka k sK3aMeHy. YK-2.1 VK- | JI1.1JI1.2
2.2 TIK-1.1 J1.3
NK-1.2 TIK- | JI1.4J12.1
4.1 JI2.2J13.1
JI3.2J13.3
6.9 KII BrlmonHenue KypcoBoro VK-2.1 VK- JI1.1 JI1.2
IIPOEKTA. 2.21IK-1.1 JI1.3
MK-1.2 TIK- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
Paznen | Pa3pen 7. 3emJiepoiino-

TPaHCNOPTHbIE MALIUHBI.
Byabnosepsi.

Ckpenepsl.
ABTOrpeiijgepsol.
I'peiinep-3aeBaTopsl.




7.1

Jlex

O6mas xapakrepuctuka 3TM.
Kpartkast ucropusi pa3BuTHs
3TM. Onpenenenue,
Ha3HAueHHE, TapaMeTPHI,
KJaccupuKanus,
CpaBHHTEIIbHAS
xapakrepuctuka 3TM,
JIOCTOWHCTBA M HEAOCTATKH.
OO0uras XxapaKTepUCTHKa,
KOHCTPYKTHBHBIE 0COOCHHOCTH
u pabounii mpormecc
Oynbao3epoB. Haznauenwue,
napameTpsl, Kiaccudukanys.
OO0mmas xapakTepucTHKa,
KOHCTPYKTHBHBIE 0COOEHHOCTH

U paboYHii MPOIIECC CKPEIEePOB.

Hasnauenwme, knaccudukanms,
KOHCTPYKTHBHBIE
ocobenHoctH. Pabounit
IIpolece, MOCIEA0BATEIbHOCTh
onepanui,
MOCJIEI0BATETIBHOCTD
3aII0JIHEHHUS KOBIIA,
IIPOU3BOTUTEIFHOCTh
ckpenepoB. Pacuer 0CHOBHBIX
rapaMeTpoB CKperepa.
OO0m1ast XxapaKTepUCTHKa,
KOHCTPYKTHBHBIE 0COOEHHOCTH
u pabounii mporecc rpeiaep-
aneBaTopoB. HazHauenue,
KIaccu(uKaIys, TapamMmeTpsbl.
Oco6eHHOCTH KOHCTPYKIIHH,
HOK, KOHBEMephl, MEeTaTeu.
Pabouwii porrecc,
corylacoBaHHe Iporiecca
KOMITaHUS U OTBAJIMBAHHE
IpYyHTa, cXxeMa paboThl rperaep
-3JIeBaTopa,
IIPOU3BOIUTEIIEHOCTb.
JIOCTOMHCTBA U HETOCTATKH
rpeiiiep-3eBaTopoB.
TenneHuuu pasBUTUSL
3eMJIEpOMHO-TPAaHCIIOPTHBIX
MatuH (OyJb103epoB,
CKpeIepoB, aBTOrPEHIepOB,
rpernep-31eBaTopoB).

OO0mas xapakTepuCcTUKa,
KOHCTPYKTHBHBIC OCOOCHHOCTH
u pabounii mporecc
aBrorpeiinepos. Haznauenue,
napameTpsl, Kiaccu(ukanus.
KoncTpykTHBHBIE
0COOEHHOCTH, 00IIas CXeMa.
YcraHoBouHBIE U paboyne
JIBHDKEHUS! KOJIECHBIE CXEMBI,
BHUJIBI TIPOIIECC,
B3aUMO/JIEHCTBIE paboyero
Oprasa ¢ rpyHTOM,
TUTAHUPYIOIIAst CIOCOOHOCTB,
IIPOU3BOJUTEIFHOCTh
aBTOrpeiiepa Ha
IUTAHHUPOBOYHBIX paboTax.
JlocTonmHCTBA, HEMOCTATKA
aBTorpeiinepos. OcobeHHOCTH
TATOBOTO pacyera
aprorpeinepa. OCHOBHOH
PaCUETHBIN PEKUM.
OnpeneneHre HOMUHAIBHOM

YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

JIEKIIUS-
BHU3yaJIU3aIus




CHJIBI TATH, MAKCUMAIIbHOM
MOIIHOCTH, MEPEAATOYHOTO
qrcia Ha mepBoi padoueit
nepegaue, Y TOUHEHHUE
3HAUCHHUS PAaCYCTHOM CKOPOCTH,
IIPOBEpKa BO3MOKHON CHIIBI
TATH, ONIpEIeIICHIe
MaKCHMaJbHOH paboueit
CKOPOCTH U COOTBETCTBYIOILETO
MepeIaTOYHOTO YHCIIA,
ompeJeTIeHHe IepeJaTOYHOrO
YHCIIa TOMOIHUTEIEHOTO
penykropa.

7.2 Jlab Bympno3epHbie paboTHL 3 VYK-2.1 VK- | JI1.1J11.2 pabora B
2.2 TIK-1.1 JI1.3 MaJIBIX
MK-1.2 1IK- | JI1.4J12.1 rpymmnax
4.1 JI2.2J13.1
JI3.2J13.3
7.3 JIa6 Cxkpernepsl. 3 YK-2.1 VK- | JI1.1JI1.2 pabota B
2.2 TIK-1.1 JI1.3 MaJIbIX
ITK-1.2 TTK- JI1.4J12.1 rpymnmnax
4.1 J12.2J13.1
JI3.2J13.3
7.4 JIab I'peiinepsl u rpeiinepHbie 2 YK-2.1 VK- | JIL.1JI1.2 pabota B
paboThL. 2.2 TIK-1.1 JI1.3 MaJbIxX
IK-1.2 IIK- JI1.4J12.1 rpynmnax
4.1 J12.2J13.1
JI3.2JI3.3
7.5 IIp CpaBHUTENBHBIN aHAIN3 ABYX 6 VYK-2.1 VK- | JIL.1JI1.2 pabota B
CHOCO0O0B KOTIAHUS 2.2 TIK-1.1 JI1.3 MaJIbIX
OJHOKOBILIOBBIM DKCKaBaTOPOM IK-1.2 IIK- J11.4J712.1 rpymnmnax
C TUJIPOIIPUBOJIOM. 4.1 J12.2J13.1
JI3.2JI3.3
7.6 Cp IMoxroToBka Kk 1a00paTOPHBIM 10 YK-2.1 VK- | JI1.1JI1.2
paboTam, MPaKTUIECKUM 2.2 TIK-1.1 JI1.3
3aHATUAM. TIK-1.2 TIK- JI1.4J12.1
4.1 JI2.2J13.1
JI3.2J13.3
7.7 Ox3ameH | IloaroToBka k sK3aMeHy. 1 YK-2.1 VK- | JI1.1JI1.2
2.2 TIK-1.1 J1.3
MK-1.2 IIK- | JI1.4J12.1
4.1 JI2.2J13.1
JI3.2J13.3
7.8 KII BerlnonHenue KypcoBoro 1 VK-2.1 VK- JIT.1 JI1.2
MIPOEKTA. 2.2 TIK-1.1 JI1.3
MK-1.2 IIK- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
Pasgen | Paszmeu 8. MamuHbl 1719
NOArOTOBUTEIbHBIX PadoT.
Poixaurenu.
8.1 Jlex OO0mmas xapakTepucTHKa, 4 VK-2.1 VK- | JI1.1J11.2 JISKIIHSI-
KOHCTPYKTHBHBIE 0COOEHHOCTH 2.2 TIK-1.1 JI1.3 BU3YaIU3aIHs
u pabouunii mporiecc ITK-1.2 TIK- JI1.4J12.1
KyCTOpPE30B U KOpueBaTenen- 4.1 JI2.2J13.1
cobupareneit. Haznauenne, JI3.2J13.3
napaMeTphl, KilacCU(UKaIHs
KOHCTPYKTHBHBIE
ocobeHHOCTH, paboumnii
mpouecc.
8.2 Cp CaMocToATeNIbHOE U3YUEeHUE 6 VK-2.1 VK- | JIL.1JI1.2
Marepuara. 2.2 TIK-1.1 JI1.3
MK-1.2 TIK- | JI1.4J12.1
4.1 J12.2J13.1

JI3.2J13.3




8.3 Ox3ameH | IloAroToBka K fK3aMeHy. VK-2.1 VK- JI1.1J11.2
2.2 TIK-1.1 J1.3

MK-1.2 TIK- | JI1.4J12.1

4.1 JI2.2713.1

JI3.2J13.3

8.4 KII BrinonHeHne KypcoBoro VK-2.1 VK- | JIL.1JI1.2

MIPOEKTA. 2.2 TIK-1.1 JI1.3
NK-1.2 TIK- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
Paznen |Pazgen 9. MamuHbl
odopynoBaHue A5
rUIpPOMeXaHu3aluu
3eMJISIHBIX padoT.
9.1 Jlex OO01ue cBeIEHUS O VK-2.1 VK- JI1.1 J11.2 JIEKIIUS-
THIIPAaBIMYECKON pa3paboTKe 2.2 TIK-1.1 JI1.3 BHU3yaJIA3aIUs
rpyHra. ITonsaTus MK-1.2TIK- | JI1.4J12.1
MEeXaHH3all1H, BUIbI padoT, 4.1 JI2.2J13.1
o0macth npumeneHus. O0mnias JI3.2J13.3
XapaKTEePHUCTHKA,
KOHCTPYKTHBHBIE 0COOEHHOCTH
u paboymii mporiecc
THIPOMOHHUTOPHOTO criocoda
pa3pabOTKH IpyHTA.
Hasnauenwue, kiaccudukarmsi,
KOHCTPYKTHBHBIC
ocobeHHOCTH, pabounit
mpotece, TOCTOMHCTBA U
Hegpoctatku. O0mas
XapaKTEePHUCTHKA,
KOHCTPYKTHBHBIE 0COOEHHOCTH
U paboymii mpoiecc
3eMJIECOCHOTO criocoba
pa3paboTKu rpyHTa.
Haznauenwue, knaccuduxanus,
KOHCTPYKTHBHBIE
ocobeHHOCTH, paboumnii
mpoliecc, TOCTONHCTBA U
HEIIOCTATKH.
9.2 JIa6 MaruuHbl 1715 YIJIOTHEHHS YK-2.1 VK- | JI1.1JI1.2
TPYHTOB. 2.2 TIK-1.1 JI1.3
NK-1.2TIK- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
9.3 JIa6 Y1oTHeHHE TPyHTOB YK-2.1 VK- | JI1.1JI1.2
TpaMOOBaHUEM. 2.2 TIK-1.1 JI1.3
MK-1.2 K- | JI1.4J12.1
4.1 J12.2J13.1
JI3.2J13.3
9.4 Cp [MonroToBka k 1abopaTOPHBIM VK-2.1 VK- | JIL.1J11.2
pabotam. 2.2 TIK-1.1 JI1.3

MK-1.21IK- | J1.4J12.1

4.1 J12.2J13.1

JI3.2J13.3

9.5 Ox3ameH |IloAroToBka K 2K3aMeHYy. YK-2.1 VK- | JIL.1JI1.2
2.2 TIK-1.1 J1.3

MK-1.2 IIK- | JI1.4J12.1

4.1 JI2.2713.1

JI3.2J13.3

9.6 KIT BrinonHneHne KypcoBoro YK-2.1 VK- | JI1.1JI1.2
MIPOEKTA. 2.2 TIK-1.1 JI1.3

MK-1.2 TIK- | JI1.4J12.1
4.1 J12.2J13.1

JI3.2J13.3




Pazgen |Paspen 10. Pazpadorka
ITPYHTOB B ycJioBUsiXx Cuoupu
U croco0bl MOBBINIEHUS ee
NMPOU3BOIUTEIbHOCTH.




10.1

Jlex

BEYHOMEP3IBIX TPYHTOB.
CocTosiHME TPyHTa B MOMEHT
paspabotku. Tanbre, ce30HHO-
TaJIble, CE30HHO-MEP3IIbIe
rpyHThl. Kpriorennas
TemrepaTypa rpyHTa. @usuko-
MEXaHUYECKUE CBOUCTBA
MEp3JI0ro TPyHTA.
Temnodusnyeckue cBoiicTBa.
MeToabl pa3paboTKH MEP3IIBIX
TPYHTOB U pa3pyIICHHUs TOPHBIX
HOPOJI.

Knaccudukanust MmetonoB
pa3pabOTKN MEp3IbIX TPYHTOB
U pa3pylIeHHe TOPHBIX MOPOJ,.
IIpenoxpaHeHue rpyHTOB OT
npomep3anust. OcoOeHHOCTH
IIPUMEHEHHS CIIOCO00B
IpeA0XpaHEeHHUs TPYHTOB
ctpoutenscTBo. Cosnanue
TEIUIOU30JIUPYIOLIErO CIIOS Ha
MOBEPXHOCTH TPYHTA.
BBezeHue B rpyHT XUMHYECKUX
peareHroB.

HckyccTBeHHas OTTauBaHUE U
pa3sMOpakUBaHUE MEP3IIbIX
rpyHTOB. DaKTOpBI, BIUAIOINE
Ha IIPOIIECC OTTaUBAHUSL.
Tepmudeckue criocoOb!
OTTauBaHUSI.
DJIEKTPOTEPMUUECKHE
CIOCOOBI OTTaUBAHUSL.
OIeKTpOMarHUTHBIE U Ty4eBble
CIIOCOOBI OTTAHBAHUSL.
Pa3mopaxxuBanue ¢ IOMOLIbIO
XMMHUYECKUX PEareHToB.
MexaHU4YeCKHUil METOT
pa3pyIIeHHs TPYHTOB.
Knaccudukanms Mamms s
pa3paboTKH MEP3JIbIX TPYHTOB.
MamuHsl 171 TOCI0HHOTO
PBIXJIeHUS. MaIIuHbT 171
YCTpOICTBa TPAHLICH.
MamuHsl 1 060py10BaHUS IS
paspyIIeHHs MacCHBa TPyHTa.
HamnpaBieHus pa3BUTHS MalIiH
1 000pyAOBaHUS AT
Pa3pabOTKH MEp3IbIX IPYHTOB.
[TneBMaTHUECKU METON
paspymenus. OcoOeHHOCTH
paspyLIeHHs MEP3IIbIX IPYHTOB
C TIOMOIITBHIO B3PEIBOB 3aPsI0B
BB. ITapameTpsl npoBencHUs
B3pBIBHBIX pabor. [Iytn
pErynupoBaHus mpolecca
B3PBIBHOTO Pa3pyIICHUS.
Paspynienue ¢ noMousro
TUJPaBINYECKONH SHEPTHU.
Paspymienue non
BO3/ICUCTBUEM CTPYH U IIOTOKA
KUIKOCTU. [ MAPONMITYIbCHEIE
CIIOCOOBI pa3pyLICHHUS.
Pazpymenne ¢ moMonipo
TEILUIOBOH U 3JIEKTPOMAarHUTHOR
sHeprun. Tepmudeckue
CIIOCOOBI pa3pyIICHNS,
paspylIeHHe C TOMOIIBI0
3JIEKTPOMAarHUTHOM 3HEPIHUHU.
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YK-2.1 VK-

2.21IK-1.1

IK-1.2 IIK-
4.1

JI1.1J11.2
JI1.3
JI1.4J12.1
JI2.2713.1
JI3.2J13.3

JIEKIIUS-
BHU3yaJIU3aIus




KoMmOHnHUpOBaHHBIE METOABI
paspyuienus. Paspymenue c
MTOMOIIBIO0 TEPMOOYPOB.
TepMoMexaHUYECKUI METO,
paspymIeHHs.
ITHeBMOMeXaHMYECKOE
paspyuenue. DPPEeKTUBHOCTh
IIPUMEHECHUS METOI0B
Pa3paboTKi Mep3IbIX IPYHTOB.
Mertonp! 1 cpencTBa GOpHOBI ¢
aares3ueil rpyHTOB K pabounM
OpraHaM 3eMJIEpOIHBIX MallH
IIPU OTPHULATENBHBIX
Temneparypax. IIpuaunst
IIpUMep3aHust IPyHTa K
pabounmM opraHam
3eMJICPOHHBIX MAIWH.
Knaccudukanus Mmetonos
CHIDKEHUSI aATe3UU IPYHTOB.
MeTtob! 00pa3oBaHus
IIPOMEKYTOUHOIO CJIOS Ha
rpaHuIie KOHTakTa. TBepable
MTOKPBITHS. JKUIKOCTHBIN CIIOH.
I"a30Bb1i1 ci101.

10.2 Cp CaMocTOATEeNIbHOE U3YUCHUE 8 YK-2.1 VK- | JIL.1JI1.2
Marepuarna. 2.2 TIK-1.1 JI1.3

MK-1.2 TIK- | JI1.4J12.1

4.1 JI2.2713.1

JI3.2JI3.3

10.3 Ox3ameH |IloAroroBka K sK3aMeHy. 4 VK-2.1 VK- JI1.1 J11.2
2.2 TIK-1.1 JI1.3

MK-1.2 TIK- | JI1.4J12.1

4.1 JI2.2713.1

JI3.2JI3.3

10.4 KII BbrlmonnHeHue KypcoBoro 20 YK-2.1 VK- | JI1.1JI1.2
MPOEKTA. 2.2 TIK-1.1 JI1.3

IK-1.2 IIK- | JI1.4J12.1

4.1 JI2.2J13.1

JI3.2J13.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O6paSOBaT€J'IBHI>I€ TEXHOJIOTHUH C UCITIOJIB30BAHUEM AKTHBHBIX METOI0B 06yqel-m${ (J'IGKHI/Iﬂ - 6GCCZ[3.)

TexHOMOTHs KOIJICKTHBHOTO B3aUMOACHCTBIS (paboTa B MaNbIX IrPyIax) (CaMOCTOSATEIBHOE H3YICHHE 00yJarOIMHUCS HOBOTO
MaTepuaia Mmocpe/ICTBOM COTPYAHNIESCTBA B MAITBIX TPYIINaX, Ja€T BOZMOXKHOCTh BCEM YYACTHUKAM y4acTBOBaTh B paboTe,
MPaKTUKOBATh HABBIKU COTPYTHHUUYECTBA, MEKITUIHOCTHOTO OOIIICHMS)

TexHOMOrHUs AUCTAHIIMOHHOTO 00y4eHHs (TTOTy4eHHe 00pa30BaTeNbHBIX YCIyT 0e3 TMOCeIeHHs YHHBEPCUTETA, C TIOMOIIBIO
COBPEMEHHBIX CUCTEM TEIEKOMMY-HHUKAILUK (3JIEKTpOHHas ouTa, HTEepHeT u f1p.))

6. POH/J1 OIEHOYHBIX CPEICTB

6.1. Texymuii KOHTPOJIb

TekyLM KOHTPOJIEM yCIICBAEMOCTH 00YJarOLIMXCS SIBISICTCS. MEKCECCHOHHAsI ATTECTAllUs — CAMHOBPEMEHHOE [O/IBEJICHUE UTOTOB
TEKyIIeH ycreBaeMOCTH He MEHEe O/THOTO pa3a B CEMECTp IT0 BCEM JTUCIUILTIHAM/TIPAKTHKAM.

Topsimok mpoBeieHNs, cofeprkaHne 1 OCOOEHHOCTH TEKyIIET0 KOHTPOIIS yCIIeBAeMOCTH MPEICTaBIEHH! B pazpaboraHHOM DoHze
OLICHOYHBIX CPEICTB JUIS AaHHOM AUCIIUILIAHEL.

6.2. TeMbl NUCbMEHHBIX PadoOT

TemaTnka KypCOBBIX IIPOCKTOB:
KOHCTPYKTOPCKHIA IPOSKT MAIIKH [T 3¢MIITHBIX PadoT (110 BApHAHTY).

6.3. IIpomeskyTouHast aTTECTALUSA

[TpoMexyTo4Has aTTecTalys MPOBOAUTCA B popMe dK3aMeHa, 3a4eTa, Tu(pPepeHIIMPOBAHHOTO 3a4eTa (BEIOpaTh HY)KHOE).
[Mopsiiok mpoBeAeHus, COJIEPIKAHNE M KPUTEPUN OICHUBAHISI NTOTOBOW IPOMEXKYTOYHOH aTTECTAIIUH MpecTaBieHbl B DoHe
OIIEHOYHBIX CPEACTB ISl JAHHOW AUCIUTLTUHEL.




6.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

KII,sx3aMeHalMOHHBIE BOIIPOCHI, BOIIPOCHL K 3a4€TYy.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MO YJISA)

7.1. PexomenyeMas JiuTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, 3arnaBue WznarensctBo, | Kon-Bo On. aapec
JI1. | Tlon pen. B. MaruHs! 1151 3eMJBSTHBIX pa0oT: Benropon : 5
1 | 1. BanoBHeBa |KOHCTpyKuus, pacdeT, morpedburensckue |BI'TY, 2012
cBoiictBa. B 2 ku. KH. 1.DkckaBaTopsl u
3eMJICPOHHO-TPAaHCIIOPTHBIC MAIITMHBIL:
yaeOHoe ocobue
J1. |Hon pen. B. | MammHs! u1s 3eMIIIHBIX PaboT: benropogn : 5
2 |W. banoBHeBa | KOHCTPYKIMS, pacueT, notpedurensckue |BITY, 2012
cBoiicta. B 2 ku. Ka. 2.ITorpy3ouno-
pas3rpy304HBIE U YIUTOTHSIOIIHE
MaIIIHBL yaeOHOe Tocodue
JI1. | Edpemon Mertozs! 1 cpeacTBa pa3paboTKH bparck: bpI' TV, 1 http://ecat.brstu.ru/catalog/Yuebns1e%
3 (UM, TPYHTOB B paiiOHaX ¢ XOJIOAHBIM 2003 20u%20y4edoH0-MeToquIecKueYo
3eHbKOB KITMMaToM: YdaeOHoe mocobue 20nocobus/Texuuka/Edppemon%o
C.A., 201.M.Metoap1%20u%20cpenctBa%
Kynakos 20pa3pabotku%20rpyHToB%208%
IO.H., 20paitonax%20c%20xo0n01H6IM%
Kononos 20xmmaTom.2003.pdf
AA
JI1. | Beneukuit b. | CTpouTenbHble MAlIUHEI U CaHKT- 1 http://e.lanbook.com/books/element.p
4 D, o0opyoBaHue: yueOHOE mocoore IetepOypr: hp?pll_cid=25&pl1_id=2781
Bynrakosa U. Jlans, 2012
.
7.1.2. lonoiHUTEIbHAS JIUTEPATypa
ABTOpBI, 3araBue W3natenscTBo, Kon-Bo On. aapec
JI2. | Ky3pMuueB Mertonsl 1 cpecTBa pa3paboTKu Bparck: bpl'VY, 59
1 |B.A, TPYHTOB B paifloHaX C XOJIOIHBIM 2006
Edpemor KIuMaToM: Yd4el. mocodue i By30B
M.,
3enbkoB C.A.
JI2. | Ebpemon MartuHsl 17151 3eMJISIHBIX paboT: Bparck: bpI' TV, 126
2 |UM,, KoHTponbHbIE BOMTPOCH IS 2003
ABI'YCTHHOIIO | CAaMOIIPOBEPKU
neckuii J1.C.
7.1.3. MeTtonuueckue pa3padoTku
ABTODBI, 3arnaBue WsparenscrBo, | Kon-Bo On. agpec
JI3. | Ebpemon Pacuer 0qHOKOBIIOBBIX (PPOHTATIHHBIX Bpatck: bpl'VY, 20
1 |[UM. orpy34ukoB: Metoandeckue ykazanust | 2005
K KypCOBOMY IIPOEKTY II0 KypCy
"MarmHel Ut 3eMIISIHBIX paboT"”
JI3. | Edbpemon PacueT poTopHBIX TpaHIIEHHBIX Bparck: bpI'TY, 40
2 (UM, 9KCKaBaTtopoB: Meronuueckue ykazanus (2003
Tpodumon K KypcOBOMY IpoeKTy "MaiuHs! aJis
AA, 3eMJITHBIX padot”
ABI'yCTHHOIIO
nbckui J1.C.
JI3. | Ebpemon MariuHsl s 3eMJISTHBIX pa0oT: bparck: bpI' TV, 74
3 |UM, METOAMYECKUE YKa3aHUS 2003
ABI'yCTHHOIIO
nbckuii J.C.
7.2. Ilepeuens pecypcoB nHGPOPMAIHMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTu ""UnTepHeT"
31 |
7.3.1 llepevyeHb NPOrpaMMHOro odecnevyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

73.1.2

Microsoft Office 2007 Russian Academic OPEN No Level




73.1.3

doPDF

7.3.1.4 | KOMIIAC-3D V13

7.3.2 llepevyenb nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

73.2.1

W3narenberBo "JIaHp" 35EeKTPOHHO-OMOIMOTEYHAS CUCTEMA

7322

«YHuBepcuTeTckas oubnnoreka online»

73.2.3

OneKTpoHHBIH KaTanor 6ubmmorexu bpI'yY

7324

OnexrpoHHas 6ubnmorexa bpI'yY

7.3.2.5

Hayunas snextponnas ouomuoreka eLIBRARY.RU

7.3.2.6 | HanimoHanpHas 3nekTpoHHas 6ubimroreka HOb

73.2.7

VYuusepcurtetckas uHdopmarronnas cucrema POCCHUA (YUC POCCHA)

73.2.8

20C "O6pasosaresbHas miathopma FOPAUT"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIUHBI (MO YJIS)

Aynuropus

Hasnauenue

OcHaieHne ay TMTOPUN

Bun 3ansatus

Macrepckas
Nel

JlaGopatopust SKCIITyaTanuu
ITCAMuO

OcHOBHOE 000pyJOBaHHUE:!

- beronocmecurens CBP-170a-11T.;

- Jpobwika mexosas L/ 6-1mt.;

- Bubpomnomanka ans ymmotHeHus 6etrorHoit cmecr CMK-539M-
1. ;

- Cmecutens nabopatopusiit JIC-115-10-1mr.;

- YueOHsblif TabopaTopHblil cTeH] «Paboune mporecchl AU3eNIbHBIX
JIBUTaTeJIell BHYTPEHHET0 CrOPaHUs C AJICKTPOHHBIM HArpy KaIOIHM
ycTpoiicTBomM» -11mT.;

Y CTpOICTBO 3KCIIPECCHO OLIEHKH BOJIOHENPOHUIIaeMOocTH 6eToHa BB-2
-lmr.;

JlomoTHATETHHO:

Mapkepnas ocka — 1 mr.

VYueGHast MeOens:

Kommuiext mebenu (mocagoynsie Mmecta) — 12mmT.

Kommuiexkt Mebeinu (1ocaiouyHoe MECTo) [Uisl IpernojaBatess — 1 mr.

JIab

2201

YHATAIBHBIN 3a1 Nel

Kommiext mebenn (mocagounsix Mect/APM) - 160/10
Crennaxu

Kommekt Mebenu (mocaioqHbIX MeCT) [Uist OHOIHOTEKapst
BrictaBouHbIE IIKA(BI

[IK 15-2500/H67/4Gb (moruTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mit.)

Cp

2128a

VYuebHas ayauTopus
(MybTHMEIUHHBIIN KI1acc)

OcHOBHOE 000pyJOBaHHE:!

- [Ipoexrop mynprameanitabiii «CASIO» XJ-UT310WN ¢ HacTeHHBIM
kperuienueM CASIO YM-88-1miT.;

- UnrepaxtuBHas gocka Promethean 88 ActivBoard Touch Dry Erase 6
KacaHHW{ ¢ HACTEHHBIM KPEIUICHUEM M IIPOrPaMMHBIM 00ecIieYeHuEeM
Promethean Activinspirel-mT.;

- Monutop LGL1953S-SF -1mr.;

- Cucremnsiit 610k (AMD 690G, mANX,HDD Seagate 250Gb, DIMM
DDR//2*512Mb, DVDRV,FDD-1m1r.

JIOTIOJTHUTETTBHO:
MapxkepHast jocka — 1 mr.

Vyebuast mebenb:

Kommiekt mebenu (mocagounsie Mecta) — 48 1wr.

Kommuiekt mebenu (mocagounoe mecto/APM s npenoaasatens) — 1/1
IIT.

DK3aMeH

2301

JlaGopatopust
MIPOEKTUPOBAHUS U
IKCILTYaTAI[IH
TEXHOJIOTUIECKOTO
obopynoBanus. MeTposorus,
CTaHIapTU3aLus U
cepTrdUKaIys
(MynbTUMEIUNHHBIHN KI1acc)

OcHOBHOE 000pyJOBaHHE:!

- Muxkpockon MU-1;

- Mukpockon MMU-2;

- Muxpockon YUM-211;

- Muxkponnrepdepomerp JIVICU-4;

- Onrtumerp UKB;

- Muxpowmetp MK 0-25;

- Muxpometp MK 25-25;

- Hytpomep;

- mpucnocobnenue K ontumetpy UI-9;
JlomoTHATETHHO:

- MoOHHTOp MOIKITI0OYaeMbIi K KOMITbIoTepY — (11IT.);
- Cucremuslif 6ok — (1mrt.);

- MnrepaxruBHas nanens Lumien 75 LMS7505MLRU;
MarHuTHo-MapkepHas Mopens: Deli E7882 — 1mr.
VYyeOHas MeOenb:

- Jlocka

3auér




- KOMIUIEKT Me0OeH (II0Ca0YHbIX MecT) - 261IT.;
- KOMILIEKT Mebenu (mocamounbix Mmect/APM) i mpernoaBatens -

1.
2131 VYuebHas ayauTopus OcHOBHOE 000pyJOBaHHME: Ip
(AuCTeHHBIN Ki1acc) - ABTOMaTn3upoBanHOe pabouee Mecto MoHOOIOK Aguarius Mnb Pro

T584 R52 (23.8"/i7_8700T/D4_8G/VINT/SSD10 00/SB/NIC/WiFi/KM/
AstraCE — 16 mit;

- [IpunTep Xerox Phaser 3140 Laser Printer — 1 mT;

- KoMmmbroTepHbIi TpeHaXEp OHOKOBIIOBOTO THIPABIHYECKOTO
sKkckaBaropa Digger Zaxis 240- 1 wt;

- Tenesuzop LED75" (190 cm) Xiaomi TV A Pro 75 2025 [4K UltraHD,
3840x2160, Smart] — 1 .

Mownwurop - 3 mT.

CucteMHbIH 0JI0K — 3 mIT.

JlononHuTenpHo:
MapxkepHast jocka — 1 mr.

VYuebHas meberb:
Kommekt mebemnu (mocamounsie Mmecta / APM) — 16/16 miT.
Kommekt mebenu (mocagounoe mecto/APM) st mpenonasatens — 1/1

IIT.
2301 JlaGoparopust OcHOBHOE 000pyJOBaHHE:! Jlex
MPOEKTUPOBAHUS U - Muxkpockon MU-1;
JKCIUTyaTalluu - Mukpockon MMU-2;
TEXHOJIOTMYECKOTO - Mukpockon YUM-211;
obopynoBanus. Merponorus, |- Mukpounreppepomerp JINCHU-4;
CTaHJapTU3aLus U - Onrumerp UKB;
cepTudUKaIms - Muxpowmetp MK 0-25;
(MynbTUMEAUHHBIHN KI1acc) - Muxpometp MK 25-25;
- Hytpomep;
- mpucnocobnenue K ontumetpy UI-9;
JIOTOJTHUTEBHO!

- Monutop noaxiroyaeMslif kK KoMibrotepy — (1mr.);

- Cucremuslii 6ok — (1mrt.);

- NurepaxruBHas nanens Lumien 75 LMS7505MLRU; - Hocka
MarHuTHO-MapkepHast Mozens: Deli E7882 — 1.

VYuebHast MebOens:

- KOMILICKT MeOesH (IOCcaJOYHbIX MECT) - 261IT.;

- KOMITIEKT Mebenu (mocanouHbix MmecT/APM) st mpenogaBaTens -
lmT.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJIA)

[paxkTiyeckue 3aHsATHS pealn3yoTces B popMe MpaKTHUECKOM OATOTOBKH PH OCBOSHUH 00pa30BaTeIbHOM NPOrpaMMBbl B
YCJIOBHUSIX BBIOJIHEHHSI 00YYaIOIIMMICS ONPEAEICHHBIX BUIOB 3aJaHUH, CBA3aHHBIX ¢ Oyaymell mpodeccHoHaIbHON
JIeITeITFHOCTBIO U HAIIPaBJICHHBIX Ha ()OPMUPOBAHHE, 3aKpEIUICHHE, PA3BUTHE MPAKTHICCKAX HAaBBIKOB M KOMITETECHIIHH 1O
npoduto 06pa3oBaTEIFHON IPOTPAMMBD).

OpraHuzanusi CaMOCTOATENILHON pabOThl 00y4atOLIUXCSI:

[Tpopa®oTKa OCHOBHOM M JOTIOIHUTEIIBHON JIUTEPATyPhl, TEPMHUHOB, CBEICHUH, TPEOYIOIIMXCS VISl 3aIOMUHAHUS U SIBIISIOIINXCS
OCHOBOIIOJIATAIOMINMHE B TeMe/paszernie. KoHcrekTnpoBaHie TpOYNTaHHBIX JINTEPAaTypHBIX HCTOYHUKOB. [IpopaboTka MaTepraioB
0 M3y4aeMOMY BOIIPOCY, C HCIIOJIb30BAHHEM PEKOMEH/IyEeMBIX PECYpCcOB HH(POPMALHIOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn
«VHTepHeTY. BhINONHEHNE 3ajaHui peroaBaTelis, HeOOXOANMBIX AJIS ITOJTOTOBKH K yYaCTHIO B HHTCPaKTHBHOM, aKTHBHOH,
WHHOBAITMOHHBIX (hopMax 00y4eHHS 110 H3ydaeMoi TeMe
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