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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMocCTOsTebHas paboTa 122
4aCOB Ha KOHTPOJIb 4

Pacrlpeue.ﬂelme YaC0B TUCHUILIMHBI 110 KypcaM

Kypc 1
— Hroro
Bup 3ansartuii v PIT

Jlexuun 6 6 6 6
JlabopatopHbie 4 4 4 4
IIpaxruueckue 8 8 8 8
Hroro ayn. 18 18 18 18
KonrakrHas 18 18 18 18
pabota
Cam. pabora 122 122 122 122
Yacsl Ha 4 4 4 4
KOHTPOJIb
Hroro 144 144 144 144

Bunb! koHTpOIIA Ha Kypcax:

3auer 1 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1

Ienbro ABIAETCA OCBOCHHE TUCHHUILTHHBL. D@opMUpoBaHHe (YCBOGHHE) BCEX KOMIIETCHITHHN, TPEAYCMOTPEHHBIX PabodnM
yueOHBIM [UIAHOM MO MPHUKIAAHON MEXaHUKe )KUAKOCTH B 0071aCTH IPHPOA000YCTPOHCTBA U BOJIOMOIB30BAHUSL.

3. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Hukn (pa3men) OIL: | b1.B

31

TpeboBaHus K npeaBapUTe/ILHOI HOATOTOBKE 00y4ar0Ierocs:

3.1.1

Boanslii peectp

3.1.2

T'unpomerpus

3.13

WmuxeHepHas reosiorus

3.14

Knumatosmorus u MCTCOPOJIOTUA

3.1.5

KommsroTepHas rpaduka B mpodecCHOHANBHOM AeITeTbHOCTH

3.1.6

ITouBoBeieHUE

3.1.7

ComnpoTuBieHre MaTepHaaoB

3.1.8

VuebHas 03HAKOMUTEIbHAS TIpaKkTHKa 1o IMOYBOBECACHUIO U T'€OJIOTUN

3.1.9

VYueOHas TeXHOJIOTrHYecKast (HpOI/ISBOZ[CTBeHHO-TCXHOHOFI/I‘{CCKaﬂ) IpaKTHKa I10 THAPOMETPHUHU

3.1.10

OKOHOMHKA BOJTHOTO XO3HCTBA M MEITHOPALIUH

3.1.11

Mertpomnorusi, CTaHAAPTH3aLUS U cepTH(GHUKALUL

3.1.12

CTpOI/ITeJILHBIe MaTepualbl

3.1.13

TeOpeTI/I‘IeCKaﬂ MCXaHHUKa

3.1.14

DKonorus

3.1.15

DKOHOMUKA

3.1.16

BeezneHne B HHPpOpMaALMOHHbBIE TEXHOIOTHH

3.1.17

WmnxenepHas reones3us

3.1.18

WmxenepHast rpaduka

3.1.19

MaremaTuka

3.1.20

VYyeOHas TeXHOJOTHYECKas (HpOI/ISBOZ[CTBeHHO-TeXHOJ'IOFI/I‘IeCKaﬂ) IMpaKTHKa I10 reoAC3nun

3.1.21

dusuka

3.1.22

Wudopmarnka

3.1.23

Xumus

3.1.24

MenuopaTtuBHOE 3eMIIeeIIe

3.1.25

MenuopaTtuBHOE 3eMIleieINe

3.1.26

MeHPIOpaTI/IBHOG 3CMJICACIINE

3.1.27

MeJ’IPIOpaTI/IBHOC 3CMJICACIINE

3.2

JucuunianHbl (MOXYJIM) M MPAKTUKY, 1151 KOTOPBIX OCBOEHHE TAHHO! TUCHUNINHBI (MOXYJIs1) HEOOXOUMO KaK
npeanecTByonee:

3.2.1

I'uppaBnuka coopyxeHui

322

KomriekcHoe ucroap30BaHmue BOIHBIX 00BEKTOB

323

MexaHnKa TPYHTOB, OCHOBAHUS U (pyHJAMEHTEI

324

OpraHu3anys 1 TEXHOJIOTHS CTPOUTENBHBIX PaboT

325

HpOI/IBBO)ICTBGHHaH TCXHOJIOTUYCCKas (HpOI/ISBO)ICTBeHHO-TeXHOJ’IOl"H‘IeCKaS[) MpaKTHUKa

3.2.6

CelbCKOX03SICTBEHHOE BO,Z[OCH8.6)K€HI/IG

3.2.7

aﬂeKrpOTeXHI/IKa, OJICKTPOHUKA U aBTOMaTU3allWs

328

I'moporexHnyeckre COOPYKEHUS METUOPATUBHBIX CUCTEM

329

Menuopauus 3eMensb

3.2.10

OCHOBBI TEXHOJIOTHHU CEITbCKOXO3SMCTBEHHOTO TIPOU3BOJICTBA

3.2.11

CTpOI/ITCJ'[BCTBO, PEMOHT U PECKOHCTPYKIUA MCIHOPATUBHBIX CUCTCM

3.2.12

3ammTa BEITYCKHOW KBaMH(HUKAIIMOHHOH paboTHI, BKITIOYAs TOJTOTOBKY K IPOIEIYPEe 3aIUTH ¥ IPOLEAYPY 3aIlUTHI

3213

MeﬂHOpaTI/IBHOC 3EMJICACIINE

3.2.14

Menuopanus BOJHBIX 00bEKTOB

3.2.15

Hacocsr u MEJIMOPATUBHBIC HACOCHBIC CTaHITUN

3.2.16

OlieHKa BO3/IEUCTBUS Ha OKPYKAIOIILYIO CpEeIy

3.2.17

HpOGRTPIpOBaHI/Ie MEJINOPATUBHBIX CUCTEM




3.2.18 | [Ipon3BoACTBEHHAS IPAKTHKA - HAYYHO-UCCIeA0BaTeNbCcKas pabora (HUP)

3.2.19 | I[Ipon3BoaCTBEHHAs IPENAUIUIOMHAS SKCILTyaTal[MOHHAs IPAKTHKA

3.2.20 | Oxcrutyatanys 1 MOHUTOPUHT METHOPATUBHBIX CUCTEM

3.2.21 | CucremMsbl TPaHCTIOPTUPOBAHUS BOJIBI

3.2.22 COBpCMeHHHe TEXHOJIOTUH CTPOUTEIILCTBA U BOCCTAHOBJICHUA CUCTEM BO,E[OCHa6)K€HI/I}I " BOIOOTBECACHUA

3.2.23 | CucteMbl TpaHCHOPTUPOBAHUS BOJIBI

3.2.24 | CoBpeMEHHbIE TEXHOJIOTHH CTPOUTENHCTBA U BOCCTAHOBIIEHHS CUCTEM BOJOCHA0XKEHNUS M BOJIOOTBEICHHS

4. KOMIIETEHI[H OBYYAIOIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTUHBI
(MOJY.JIST)

IK-2 : Cniocoben pa3padaTbiBaTh KOMIIOHOBOYHbIE PellIeHHsS] HACOCHBIX CTAHIMIA CHCTEM BOJOCHAOKEHUA U
BO/1I00TBeI€HUSI, TPOBOAUTH PacyeThbl H BHIOOP 000PY/A0BAHMS U apMATYPbI

[1K-2.1 : 3HaeT HOPMaTHBHO-TEXHUYECKYIO IOKYMEHTAIHIO 110 BOJOCHA0KEHHIO U BOJIOOTBEACHHIO

[1K-2.2 : 3naet npodeccroHalIbHBIE KOMIIBIOTEPHBIE TPOTPaMMHBIE CPEZCTBA, HEOOXOJUMBIE JUIS IPOSKTUPOBAHUS HACOCHBIX
CTaHIMH CHCTEM BOJOCHAOXKEHUS U BOJAOOTBEICHUS

IIK-2.3 : 3HaeT coBpeMEHHOE 000y IOBAHUE M TEXHOJIOTHYECKIE PEIICHUS HACOCHBIX CTAHIIMN CHCTEM BOJIOCHA0KEHUS U
BOJIOOTBEICHUS

[IK-2.4 : YMeeT npuMeHsTh MpodecCHoHATbHBIC KOMIIBIOTEPHBIC CPEICTRA I Pa3pabOTKU IMPOCKTHOM 1 paboueii
JOKYMCHTAIIUU HACOCHBIX CTaHIlI/Iﬁ

[IK-2.5 : YMeer onpenensaTs He00X0IMMOE OCHOBHOE M BCTIOMOTaTEeNIFHOE TEXHUIECKOE M TEXHOJIOTUIECKOe 000PYIOBaHHE
HACOCHBIX CTaHHI/Iﬁ CUCTCM BO}IOCHa6)KeHI/I$I U BOOOOTBCACHUA

[IK-2.6 : Ymeet pazpabaTsIBaTh U MPEACTABIATH IPE3EHTAIMOHHBIC MAaTEPHAJIBI TI0 TIPOEKTY HACOCHBIX CTAHITHN

[IK-2.7 : YMeeT 000CHOBBIBATh MPHHATHIC IPOSKTHBIEC PEHICHUST HACOCHBIX CTAaHIIHN

IIK-2.8 : Bnaz[eeT HaBbIKaMH BBITTOJTHCHHA paC'IéTOB, aHaJIn3a BapUaHTOB U OMNPECACIICHHUA OCHOBHOI'O U BCIIOMOTIaTCJIIbLHOT'O
O60py,E[OBaHI/I$I, HCO6XO,Z[I/IMOI'O JJIL TPOCKTUPYCMBIX HACOCHBIX CTaHHI/Iﬁ CHUCTEM BO,I[OCHa6)K€HI/I$I U BOOAOOTBCACHUA

[IK-2.9 : Bnageet HaBbIKaMU ONPEeNICHUsI TEXHOJOTHUYECKUX U TEXHUUYECKUX PEIICHUH HACOCHBIX CTAHLIUNA CUCTEM
BOJIOCHA0KEHUS, BKITOYasi KOHCTPYKTHBHBIC U KOMITOHOBOYHBIC PEIICHUS

IIK-3 : Cnioco0eH BbINMOJIHATH KOMIIOHOBOYHbIE PellIeHUs COOPYKEHUI 0YUCTKU CTOYHBIX BO/, BHINOJIHATH PacyeThl U BbI
Oop o0opy10BaHUS U APMATYPbI

IIK-3.1 : 3HaeT coBpeMEeHHbIE TEXHUYECKUE U TEXHOIOTHUECKHE PELICHUS CO3JaHHUs COOPYKEHHM OUHUCTKU CTOUHBIX BOJT

[1K-3.2 : 3HaeT MeTOBI HHXKEHEPHBIX pacuETOB, HEOOXOAUMBIE JJISl POSKTHPOBAHUS COOPYKEHUH OYMCTKH CTOYHBIX BOJ

[IK-3.3 : Ymeer onpenensaTs He0OX0IMMOE M BCIIOMOTaTEIbHOE TEXHUIECKOE M TEXHOIOTHIECKOe 000pYyAOBaHIE COOPY KEHHH
OYHUCTKU CTOYHBIX BO

[IK-3.4 : YMmeeT pacCUnTHIBATh TEXHOJIOTHIECKUE U TEXHUIECKIE PEIICHHUS JTMHUU OYHCTKHA BOIBI M 00pabOTKH Ocaaka

[1K-3.6 : YMeeT onpenensate cucteMy cOopa U 0TBOZIa CTOYHBIX BOJ, 00bEM CTOYHBIX BOA, KOHIIEHTPALMIO NX 3arpsi3HEHUH,
CHOCOOBI IPEABAPUTEIHHON OYNCTKH, TPUMEHSIEMBIE PEATCHTHI, 000PYOBAaHNE 1 allllapaTypy

[1K-3.7 : Brageer HaBBIKaMH pacdéra U OIpeIesICHHsT OCHOBHBIX ITapaMETPOB COOPYKEHHH OYMCTKU CTOYHBIX BOJ

[IK-3.8 : Bnageet HaBbIKaMU ONpeesIeHUsI OCHOBHBIX KOHCTPYKTUBHBIX U KOMIIOHOBOUHBIX PEIIEHUN COOPYKEHUI OUHCTKU
CTOYHEBIX BOJI

IIK-4 : Cniocoben pa3padaTbIBaTh TEXHOJIOTHYECKHE U KOHCTPYKTHBHBIE PellIeHUsI COOPY:KeHUIl BOOMOATOTOBKHU U
B0/103200PHBIX COOpPY:KeHUI

IIK-4.1 : 3HaeT npaBuia MPUMEHEHHUS IPOTPAMMHBIX CPEACTB AT pa3pabOTKH KOHCTPYKTUBHON CXEMbI U OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHHUH BOIOMOTOTOBKH U BO/103a00PHBIX COOPYKEHHUI

I1K-4.2 : 3Haet TpeOOBaHKs HOPMATHUBHBIX TPABOBBIX AKTOB B c(pepe TEXHMYECKOTO PEryJIMPOBaHHs M CTAHAAPTU3AINHI K
BapUaHTaM TEXHOJIOTUUECKUX M KOHCTPYKTHBHBIX PEIICHUH COOPYKEHUI BOJIOMIOTOTOBKH U BOJI03a00PHBIX COOPYKEHHI

[1K-4.3 : 3HaeT cocTaB MCXOAHBIX JAaHHBIX I Pa3pabOTKU MPOEKTHOH TOKyMEHTAIIMH COOPY>KEHHI BOJIOTIOATOTOBKH U
B0/103200PHBIX COOPYKEHHH




[1K-4.4 : YMmeeT BHIOMpaTh TEXHUYECKHUE TAHHBIE M ONIPEEIISTh BAPHAHTHI BO3SMOXKHBIX PEIICHNI KOHCTPYKTUBHOM CXEMBI
COOPYXECHHUH BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHUH

[TK-4.5 : YMeer onpenenste TpeOOBaHMS K 00beMaM M COCTaBY MCXOAHBIX TAHHBIX JJIsl pa3pabOTKU MPOEKTHON JIOKYMEHTAINN
COOpYXECHHUH BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU NTPOEKTHPYEMOT0 00bEKTa

[1K-4.6 : Biageer HaBbIKaMU cOOpa CBEACHHH O CYILECTBYIOUIUX M IPOEKTHPYEMBIX 00bEKTaX ¢ IPUMEHEHUEM COOPYIKEHHH
BOJIOTIOJITOTOBKH ¥ BOJI03a00PHBIX COOPYKEHHUH

[1K-4.7 : Birageer HaBbIKaMu (DOPMHUPOBaHHUS BADHMAHTOB MPOEKTHBIX PEILICHUH COOPY>KEHUH BOIOMOIOTOBKH U BO/103a00PHBIX
COOpY>KEHUI

5. CTPYKTYPA U COAEPKAHUE JUCLUIIINHBI (MOLY.JIsT)

Kon
3aHATHS

HaumeHoBaHnue pa3/iesioB u
TeM /BHJI 3aHATHS/

Cemectp /
Kypc

Yacos

HNuankaropsi

Jlutepatypa

HNHTepakT.

IIpumeuyanne

Paznen 1. OcHOBHBIE IOHATHSA
MEeXaHUKH JKHIKOCTH,
HCNOJIb3yeMble MPH pacyeTax
BOIONPOBOASIINX cucTeM. THnbl
TeYeHHU JKHAKOCTH HA
Pa3JHYHBIX yYacTKaX
BOTONPOBOISIIINX CHCTEM,
3J1eMeHTBI MOTPAHUYHOIO CJI0sI ¥
cJiosi cmerneHusi. OCHOBHBIE
TUIpaBJIHYecKue
XapaKTePUCTHKH MOTOKA 1
3JIEMEHTDI ;KHBOI'0 CEYeHMS.

1.1

OCHOBHBIE OHSTUSL MEXAHUKH
JKUJIKOCTH, UCIIOJIb3yEMBIE IIPU
pacdeTax BOJOIPOBOISAIINX
cucteM. OCHOBHBIE 3aKOHBI
rugpocraTuku. [Ipenmer mexaHuka
xkunkocti. OCHOBHBIE Ppu3HUYecKue
CBOMCTBA >KUIKOCTEH.
Kunxoxpucraniuyeckass MOAEIb
TEKy4el Cpenbl.

Tums! TedeHNs )KUAKOCTH Ha
Pa3IMYHBIX yYacTKaxX
BOJIONIPOBOJSALINX CUCTEM,
JIEMEHTHI IOTPaHUYHOTIO €10 U
cios cMenieHus. OCHOBHbIE
TMJPaBIMYECKUE XaPAKTEPUCTHKU
NIOTOKA U 3JIEMEHTBI XKHBOTO
ceueHust. OnpeseseHne MOTOKa
xuakoctd. HeycranosusIieecs u
YCTaHOBUBLIEECS IBUXKEHUE,
PaBHOMEPHOE U HEPABHOMEPHOE,
HaNopHoe U Oe3HaNOpHOE
naBxenune. Ctpyiuaras MoJeinb
JBYDKEHUSI AKUJIKOCTH. JIMHMS ToKa
U DJIEMEHTapHas CTpyHkKa.
I'mppaBiandeckue XapaKTepUCTHKH
II0TOKA U JIEMEHTHI KHBOI'O
ceuenus. Pacxon u cpenuss
CKOPOCTb HKUIKOCTH.

/J1ex/

I1K-4.1 IIK-
4.2 1IK-4.3
I1K-2.4 TIK-
2.6 IIK-2.8

JI.1J12.1J13.
1J13.2J13.3
JI3.4J13.5
JI3.6 JI3.7

JI3.8

31323354

3556 37 38
99010011

012313314

1.2

Brinaua KP «I'unpaBnuueckuii
pacyer BOJAOIIPOBOAAY.
Onpenesnenue Hanopa B
BOJIOTIPOBOJIE ITIEPEMEHHOTO
ceyenus. PelieHne THIOBBIX
3a71a4.

Mp/

I1K-4.1 IIK-
4.2 1IK-4.3
I1K-2.4 TIK-
2.6 IIK-2.8

JI.1J12.1J13.
1J13.2J13.3
JI3.4J13.5
JI3.6 JI3.7

JI3.8

01323354

3556 37 38
59510011

212213214




1.3 Pemenue nHAMBUAYAIbHBIX 3a7a4 42 I1K-4.1 TIK- | JI1.1J12.1J13.
10 OIPEJICIICHUIO BEIMYUHBI 1 4.2 T1K-4.3 1J13.2J13.3
TOukH Ipuioxernus cuiasl ['CJJ I1K-2.4 TIK- JI3.4 JI3.5
JIeHCTBYIOIIEH Ha IJIOCKUE 1 2.6 IIK-2.8 JI3.6 JI3.7
KpPUBOJIMHEHHBIE TOBEPXHOCTH JI3.8
(aHanuTHYECKOE U 213253 54
rpadoaHATUTHIECKOE PEUICHUE). 25026 97 38
ITocTpoenue smrop 295109311
THJIPOCTATUYECKOTO JAaBJICHUS Ha 212513 D14
TIJIOCKUE ¥ KPUBOJUHEIHbBIE
nosepxHocTH. /Cp/

Pa3nen 2. OcHOBHbIe ypaBHEHUS
TUAPOIMHAMHUKHU. YPaBHeHUE
COXpaHEeHHUsI JHePTruu st
NMOTOKA KUAKOCTH. Pesxumbl
ABUKeHUs xkuakocTu. [Ipodiema
TypOyJieHTHOCTH. MexaHu3m
CMEHBbI Pe;KHMOB TeUeHH s
(nepexona). bazoBbie 3j1eMeHTHI
NOTPAHUYHOIO CJIOS, CJI05I
cMenIeHusI.

2.1 OcHOBHbBIE YpaBHEHHS 2 [1K-4.1 TIK- | JI1.1J12.1JI3.
TUIPOJUHAMUKU. Y paBHEHHE 4.2 TIK-4.3 1J13.2J13.3
COXpaHEHUs SHEPTUH I OTOKA [K-2.4 TIK- JI3.4 J13.5
sxxunkoct (bepHymm) st 2.6 TIK-2.8 JI3.6 JI3.7
HUJICATBHOM U pealibHOM KUIKOCTH. JI3.8
I'eometpudeckas u 31323354
MbE30METPHUYECKAsl BHICOTA. 2536 57 38
CkopoctHoit Hanop. Koaddumnuent 29210 311
Kopuonuca. Jlunuu nonaHoi 0122139514
YAEIBbHOW SHEPTUU U
NIb€30METPUYECKasL.

IIbe30MeTpuueckuii u
TUJPAaBIMYECKUI YKIOH.
DHepreTuuecKas HHTEPIpETaLs
ypaBHeHUs bepHymum. Y cinoBus
MIPUMEHEHHS] YPaBHEHUS
YpaBHeHHE HEpa3pbIBHOCTH IS
YCTaHOBUBLIETOCS IBHXKEHUS
JKUJIKOCTH.

PesxuMBbl ABMYKEHHUS YKUIKOCTH.
IIpob6aema TypOyIEHTHOCTH,
MEXaHHU3M CMEHBI PEKUMOB
TeueHus (mepexona). basossie
9JIEMEHTHI JAMUHAPHOTO U
TypOYJIEHTHOTO TOTPAHUYIHOTO
cioéB. [TonsTHE BOMOOOMEHHOTO
CJIOSI CMEIIIeHMS.

/J1ex/

2.2 Brinaua KP «I'unpaBnuueckuii 2 [MK-4.1 TIK- | JI1.1J12.1J13.
pacyer BOJAOIIPOBOAAY. 4.2 T1IK-4.3 1J13.2J13.3
Omnpenesnenue Hamopa B [K-2.4 TIK- JI3.4 J13.5
BOJIOTIPOBOJIC IEPEMEHHOTO 2.6 I1IK-2.8 JI3.6 JI3.7
ceuenus. /Ilp/ JI3.8

212233 54
25026 27 38
299210911
2123139514

2.3 OrnbITHAsA J€MOHCTpALKA 3aKOHA 2 [K-4.1 TIK- | JI1.1J12.1JI3.
COXpaHEHUs SHEPTUH B IOTOKE 4.2 1IK-4.3 1J13.2 J13.3
skunkoct. /J1ab/ I1K-2.4 TIK- JI3.4 J13.5

2.6 TIK-2.8 JI3.6 JI3.7
JI3.8
212233524
25026 97 38
29510911

0123213914




2.4 Pemenue 3a1a4 1o onpeieneHuto 40 I1K-4.1 TIK- | JI1.1J12.1J13.
Haropa B BOJIOIPOBO/IE 4.2 TIK-4.3 1J13.2J13.3
NIepeMEHHOro ceueHus. Pemenue I1K-2.4 TIK- JI3.4 JI3.5
pasznmena KP. /Cp/ 2.6 IIK-2.8 JI3.6 JI3.7

JI3.8

31323354
3556 37 38
993010911
3123213214

Paznen 3. F'uapaBianyeckue

CONPOTHBJICHHS U MOTEPH

HAMopa NpPH IBUKEHUH

skuaAKocTH. Oco0eHHOCTH

THAPABJINYECKOro pacuéra

TpyOonposoaa.

I'mppaBiauyveckuii ynap.

3.1 Onpexesnenue NoTepb HANIoOpa. 2 IK-4.1 IIK- | JI1.1J12.1J13.
Bunbl conpoTuBieHnii U noTephb 4.2 TIK-4.3 1J13.2J13.3
sHepruu. OcoOeHHOCTH IK-2.4 IIK- JI3.4 J13.5
OllpeiesIeHHs] TOTEPh HAIOPa 110 2.6 IIK-2.8 JI3.6 JI3.7
JUTHHE TIPH JJAMUHAPHOM U JI3.8
TypOyieHTHOM pexxume. [lorepn 01023354
sHepruu Ha Temio. Koagdunuent 35396 37 38
THJPABIMYECKOTO TPEHHUS. 295109311
OO0nacTi CONPOTHUBIICHUS. 2120213514
®opmyna Hlezn. MectHbie
conporusieHus. KospduimeHTs
MECTHBIX conpoTHBiIeHNnH. OO1IIe
morepu Harropa. OcoGeHHOCTH
THIPAaBIMYECKOTO pacyeéra
Tpybomposoaa. Kinaccudukarust
TpyOompoBoxoB. ['mapasmdeckie
pacyETH KOPOTKHUX M JITHHHBIX
Tpybomposonos. Pacuér mpoctoro
TpyOOIPOBOIOB OCTOSIHHOTO
JIaMeTpa M ¢ HeMPEPHIBHBIM
HM3MEHEHHEM Pacxofa Mo JUINHE.

Oco0EeHHOCTH THIPABIMYECKOTO
pacuéra TpyOOIPOBOIOB IIPH UX
TIOCIIETOBATEITLHOM,
MapayIebHOM U KOJIBIIEBOM
coeAuHEeHUU. [ uapaBnnueckuii
ynap.

/JTex/

32 ITocTpoenue HamopHO u 4 K-4.1 1IK- | JI1.1J12.1J13.
MbE30METPHUYECKON JIMHUU. 4.2 TIK-4.3 1J13.2J13.3
I'mapaBnudeckue pacy€Thl I1K-2.4 TIK- JI3.4 JI3.5
TpyOOIPOBOIOB. 2.6 ITIK-2.8 JI3.6 JI3.7
Omnpenenenue pacxonaa u JI3.8
JTaMeTpa TpyborpoBoja (cudona, 213253 54
nrokepa). ITocTpoeHne HarmopHOH 1 95026 27 38
M1b€30METPUUYECKON JIMHHUU. 29510911
KP /MIp/ 2123213214

33 Onpenencnue koddduimenTa 2 IK-4.1 IIK- | JI1.1J12.1J13.
THIPaBIHYECKOTO TPEHHS A TIPU 4.2 TIK-4.3 1J13.2J13.3
JIBWKCHHUH KUJKOCTH B [1K-2.4 I1K- JI3.4J13.5
TpyOe /J1ab/ 2.6 IIK-2.8 JI3.6 JI3.7

JI3.8
31323354
35356 37 38
29310911

012313914




34 Omnpenenenue NOTeps Haopa Mo 1 40 IMK-4.1 [IK- | JI1.1J12.1J13. 0

JuHe. OnpeesieHne MECTHBIX 4.2 T1K-4.3 1J13.2J13.3
IIOTeph HAaropa B TPyOax. I1K-2.4 TIK- JI3.4 JI3.5
ITocTpoenue HanopHOU U 2.6 IIK-2.8 JI3.6 JI3.7
MbE30METPUIECKON JINHUH IJI5 JI3.8
TPyOOIpPOBOA IEPEMEHHOTO 213253 54
nuameTpa. PerieHue TUIIOBBIX 92556 D7 38
3amau. /Cp/ 29510211
21295130314
Paznen 4. [TonroroBka u ciava
3a4éTa
4.1 Tlogrororka u cnada 1 4 [K-4.1 TIK- | JI1.1J12.1JI3. 0
3auéra /3auét/ 4.2 1IK-4.3 1J13.2J13.3

I1K-4.4 TIK- JI3.4J13.5
4.5 TIK-4.6 JI3.6 JI3.7
I1K-4.7 IIK- JI3.8
3.1TIK-3.2 | 2132233 54
IMK-3.31IK- | O596 07 08
3.4TIK-3.6 09210911
IK-3.7IIK- | 212313 014
3.8 TIK-2.1
ITK-2.2 TIK-
2.31IK-2.4
I1K-2.5 K-
2.6 IIK-2.7
IK-2.8 IIK-
2.9

6. POHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI M 3aJaHUS

1. KOHTPOJIBHBIE BOITPOCBI 1 3AJAHIA UL ITPOBEJEHNUA ATTECTALIMU 11O U'TOI'AM OCBOEHUA
JUCHUIIIMHBI (MOAYJIA)

aTTectanus nposoautcs B popme urorooro koHTpois (MK) mo pucuumnnmne:

Kypc 1

®dopwma: 3a4€T

1. l'uapocTaTuyeckoe AaBEHUE U €T0 CBOMCTBA.

2. OcHOBHOE ypaBHeHHE TuApocTaTUKH. [ToHsATHE a0COMOTHOTO, H30BITOYHOTO U BAKYYMETPHUECKOTO TaBICHUN, €TUHULIBI
U3MEPEHUs JaBICHUS.

3. IloHsATHE O IPUBEACHHON, IbE30METPUUECKOM U BAKyYMETPUUECKOH BBICOTE

4. IloHsATHE O TOIHOM IBbE30METPHUECKOM U THAPOCTATUYECKOM HAIOpPE, YASIBHOI NOTCHIINATBHON SHEPTHH.

5. JlaBneHue BoJbI HA MIOCKUE MOBEPXHOCTU. PacyeTHbIe 3aBUCUMOCTH JUIsl ONPEIeNIeHHsl CUIIbI U LIEHTPa IaBIEHUI.

6. ITpuBectn npumep onpenenerns cuibl ['CJ] ¥ IeHTpa TaBICHUS TS IIOCKOH OBEPXHOCTH (aHATUTHIECKOE PELICHHE).

7. IlpuBectn npumep onpenencHus cuisl ['C/I v IeHTpa AaBIeHUs s INIOCKOH MOBEPXHOCTH (Tpado-aHAINTHUECKOE PEelIeHHE).
8. Dmropa U30BITOYHOTO THAPOCTATHUECKOTO AaBieHus. OnpeaeneHue CUIbl JaBICHUs BOIBI HA IMIOCKUE MPSIMOYTONIbHbIE
MOBEPXHOCTH U IIEHTPA JAaBJIEHHS.

9. JlaBneHne BOBI HA KPHBOJIMHEIHEIE IIMIMHAPUIECKHAE TOBEPXHOCTH (OIpe/eNICHNe CHITBI, HAallPaBICHU U KOOPAWHAT IIEHTpa
JIABJICHHS).

10. IonsiTHe 0 CTpyituaTOil MOAENN ABUKEHUS KUJIKOCTU (TPAEKTOPUS, TMHUS TOKA, IEMEHTapHAas CTpYyHKa, TOTOK KUIKOCTH).
11. IToTox sxuakocTH. ['mapaBIryecKie 3IIeMEHTH JKUBOTO CEYCHUS M XapaKTePUCTHKH IOTOKA.

12. JIBa pexxuMa ABM>KEHUs KuAKocTU. Yucno PeliHonbca, KpuTHueckast CKOpOCTb.

13. CBoanas x1accu(UKaIys BUIOB ABMKEHUS KUAKOCTU. [ToHsATHE 00 YCTaHOBUBIIIEMCS U HEYCTAHOBUBILEMCS, PABHOMEPHOM U
HEPaBHOMEPHOM JIBHKEHUSX.

14. YpaBHeHre Hepa3pbIBHOCTH JABIKYIICHCS JKUAKOCTH (ypaBHEHHE OaaHca pacxo/a).

15. IoHsiTHE 0 HATIOPHOM U OE3HATIOPHOM, MAPaJUIENEHOCTPYHHOM, IJIABHO U3MEHSIOMEMCS U PE3KO H3MEHSIOMIEMCS BHKECHHIX.
16. O6mas XxapakTepucTuka TypOyJI€HTHOrO NOTOKa (MTHOBEHHBIE, OCPEJHEHHbIE U MTyIbCAIlMOHHBIE COCTABMIAIONINE CKOPOCTH B
TOUKE, AI0PA PACIPENeNICHUS CKOPOCTEN).

17. YpaBHenue bepHynnu 1 11e10ro MOTOKa peatbHOM KUIKOCTH.

18. l'eomeTpryeckas MHTepIpeTanys ypaBHeHus: bepaymnu.

19. DHepreTuueckas HHTEPIIPETaLUs ypaBHEeHUs: bepHyn.

20. Obmas cxema 1 ycIoBHs IpHIMEHEeHNUs ypaBHeHNs bepHymmm. [ToHsATHE THAPABIMYECKOTO U ITEE30METPUIECKOTO YKIOHA.

21. Buasl ruipaBIMYecKUX CONMPOTUBICHUH U y4eT IOTeph HaIopa.

22. OnpenereHne MECTHBIX TIOTEPh HAIOpa.

23. Onpenenenne NOTeph HAIMOpa 1O JJIMHE.

24. PacnipeniesnieHre CKOPOCTEH B )KUBBIX CEUCHUSAX IIPH JIAMHHAPHOM U TypOyJICHTHOM ABHKEHHSX.

25. O60061eHne Bompoca o MoTepsX Haropa Mo AJUHE MPU JIJAMUHAPHOM U TypOyJIeHTHOM ABMKeHHHU (onbIThl Hukypanze).
ITonsTHE rUApPaBIMYECKH TIAAKUX U IIEPOXOBATHIX PyCel.




26. Onpenenenue kodduimenTa rugpaBINIECcKOro TPEHHS B 3aBUCHMOCTH OT PEKHMA JIBIDKCHUS KHIKOCTH U 00JIaCTH
COIPOTUBIICHHUS.

27. ®opmymna Ille3n 1 0OCHOBHBIEC 3aBHCUMOCTH [UIS pacyeTa YCTaHOBHUBIIETOCS PABHOMEPHOTO BIKCHUS KHUKOCTH.

28. Vcredenue )HUIKOCTH U3 MAJIOTO OTBEPCTHSI IIPH MOCTOSIHHOM Harope (CBOOOJHOE M 3aTOIUIEHHOE UcTeueHue). PacueTHbie
3aBHCHUMOCTH Il CKOPOCTHU U PacXoja.

29. BrusiHue MecTa pacIionoXeHHs: OTBEPCTHsI OTHOCUTEINIBHO CTEHOK M JIHA COCy/ja Ha HCTEUEHUE XKUAKOCTH (kodddumueHT
pacxoya OTBEPCTHS).

30. McreueHne XUIKOCTH yepe3 OONbIIMe OTBEPCTHS MIPH HOCTOSIHHOM HaTope (He3aTOIUIEHHOE, MOATOINICHHOE U 3aTOIIIEHHOE
oTBepcTUe). McTeuenne u3-noj yTa B KaHa.

31. Kinaccu¢ukarus HacakoB M MX IPUMEHEeHHe. XapaKTepUCTHKI HaCcaIKOB.

32. PacueTHbIe 3aBHCUMOCTH (CKOPOCTH M PACXOMa, BETMIWHBI BaKyyMa) AJIsI BHEIITHETO IIIIMHAPHYIECKOTo Hacaaka BeHTypn
(cBOOO/IHOE M 3aTOTUICHHOE UCTEYCHHE).

33. Knaccuduxkanust Tpy® 1 OCHOBHBIE PacyETHBIC 3aBUCUMOCTH. 337124l U 0COOCHHOCTH TH/PaBIMYECKOro UX pacyera.

34, TunpaBnuyIeckuil pacyeT KOPOTKOTO TpyOompoBoaa, moctpoenue iuHuil E-E u P-P (cimyuait cBoOoHOTO HCTeUeHMs).

35. I'mapaBnudeckuil pacdeT KOPOTKoro Tpybomposoaa, nocrpoerne nuauit E-E u P-P (ciayuaif 3aTonneHHOro ucredeHus).

36. [TonsiTHE AIMHHOTO ¥ KOPOTKOTO TPYOONpoBoa, 0cOOEHHOCTH UX pacyera. OCHOBHbBIE pacYeTHbIC 3aBUCUMOCTH VISl JNTHHHOTO
TpyOompoBoaa.

37. I'mapaBnudeckuii pacdeT MpoCTOro JIMHHOTO TPyOOIpOBOIa MOCTOSHHOTO THAMETpa.

38. I'mapaBnudeckuil pacyeT JTMHHOTO TPyOONpoBOIa U3 MOCIEI0BATENbHO COETUHEHHBIX TPYO.

39. I'mppaBiueckuii pacyeT JUIMHHOTO TpyOOIPOBO/ia P NAapAIENEHOM COSMHEHHN TPYO.

40. TunpaBiarmdecKnii pacueT JUIMHHOTO TPYOOIPOBOIa C HEMPEPHIBHBIM H3MEHEHHEM PacXo/ia Mo JUTMHE 33 CUET HEeMPEePBIBHON
pasgaum.

41. TepmuHosorus n Kiaccu(uKanus BOJOCIHBOB.

42. OcHOBHAas pacdeTHas popMya pacxosa Ui IPSIMOYTOIBHOTO BOJIOCIINBA.

43. BomocnuB ¢ TOHKOH cTeHKOH. PacueTHas (hopMyia pacxoma ¢ y4eToM BceX (pakTopoB. Y CIIOBHS MOATOILICHUS BOJIOCINBA C
TOHKOU CTEHKOM.

44. BogociauBbI-BOJIOMEPHI.

45. BomocimBsl mpaxkradeckoro npodms. PacyetHas ¢popMyia pacxoia ¢ y4eToM BeeX (pakTopos.

46. BoocnuB ¢ MUPOKAM HOPOTOM IIPH CBOOOJHOM UCTCUCHHH.

47. PacueTHas cxema UCTE€4EHHs AJsI HOATOIIEHHOTO BOAOCIHBA C IIUPOKUM HOPOroM. Y cI0BHs NOATOILIEHHS BOAOCINBA U
pacdeTHas GpopMya pacxona.

3agauu:

1. Onpenenuts ruapocTaTUUecKoe (a0COMOTHOE, H30BITOYHOE T MAHOMETPUUECKOE) JaBlICHUE B TOUKE, PACIIONOKEHHON Ha
ITyOUHE, €CIU COCYA 3aKPBIT U U3BECTHO BHEIIIHEE JJABJICHHUE.

2. OmpenennuTh aHATTUTHYESCKIM CIIOCOO0OM BETTMYMHY M TOUKY HMPHIIOKCHUS CHIIBI THAPOCTATHISCKOTO JABJICHHUS Ha ITOCKIH
IPSAMOYIOJIbHBIH 3aTBOP.

3. Onpenenntsb rpadoaHATUTHIECKAM CIIOCOOOM TOUKY TIPHUIIOKEHHS CHIIBI THAPOCTATUYECKOTO JABJICHHS Ha IUIOCKUH
TPSMOYTOJBHEINA 3aTBOP.

4. Onpenenuth paBHOAeHCTBYOIIYIO ciutbl ['CJl 1 IeHTp JaBleHus )i yKa3aHHOM CXEMBI.

5. OnpenenuTs BETUYUHY U TOUKY npuioxeHus cuiisl I'CJl Ha MI0CKY10 OBEPXHOCTb.

6. OnpenennTh BEIUYUHY | TOUKY NpHiaoskeHust cuinbl I'C/l Ha TiryOMHHBIN 3aTBOP TMAPOCTATHYECKOTO COOPYXKEHHS.

7. OtnpenennTh BEINYNHY, HAITPaBJICHUE M KOOPIMHATHI TOYKU NpHiioskeHns crinbl ['CJ] Ha cerMeHTHBIH 3aTBOpP B 00IIEM BHIIE.
8. OnpenenuTh BETHUNHY, HAIIPaBICHUE U TOUKY npuioxkeHus cuibl ['CJl Ha MUIHHAPHUYECKYIO TOBEPXHOCTh AB B 001em Buze.
9. Ompexnenuts Hanop H, npu xoTopom OyzeT obecrnednBaThes 3aJaHHbIH pacxon Q yepes KOPOTKUH TpyOOIpoBo.

10. Ompenennts Harop H, mpu xoTopoMm Oyzer obecriednBaThes 3aJaHHBIN pacxon Q yepe3 KOPOTKUH TPpyOOIpoBOI.

11. Hatitu mepenax ypoBHe#l z B Tpy6ouarom I'TC, npu koTopom OyaeT nmpomyckaThes pacxon Q.

12. PaccuuTtats pacxon Q, mpoxoasumii uepes Tpyouaroe ['TC npu 3a1aHHOM nepenajie ypoBHEH z.

13. Onpenenuts pacxon Q , IPOXOIAIIUNA Yepe3 AOKep IpHU 3aaHHOM nepenane H.

14. Onpenenutsb pacxon Q cupoHHOTO TPYOOTIPOBOIA.

15. Onpenenuts quamerp d OTBEPCTHS B TOHKOM CTEHKE IIPH COBEPIIEHHOM CXKaTUH.

16. Onpenenuts NTyOHHY Boab! h B pe3epByape ¢ KBaJpaTHbIM OTBEPCTHEM Yy JHA.

17. Onpenenuts auametp d BOAOCIyCKa B TEJI€ TUIOTHHBI.

18. YcraHoBHTB, OyIeT IM BOAOBHIITYCK IUIOTHHBI pabOTaTh Kak HacaJo0K BeHTypu u onmpenenuTs ero pacxon.

19. Onpenenutsd pacxon Q, MPOXOASIINMA Yepe3 cUcTeMY 2-X TPyOOIPOBOAOB, COETMHEHHBIX TOCJIEAOBATEILHO, U ONPEACITUTD
MOTEPH HANopa Ha y4acTKax.

20. Ompenenuth pacxon Q, MPOXOISIIUI Yepe3 CHCTEMY 2-X TPYOOIPOBOIOB, COSTUHEHHBIX apaJICITHHO.

21. Onpenenuts Hanop H 11 1aHHON CXEMBI U3 HOBBIX UyT'YHHBIX TPYO.

22. Onpenenuts HANoOP A7l NPOITyCKa PacxXoja uepes 3aJaHHYI0 CUCTEMY HOPMAaJIbHBIX UyTYHHBIX TPYO.

23. Onpenenuth Harop H st mpomnycka pacxona Q depe3 mpocToil TpyOOIpoOBOJI, U3 HOBBIX UyTYHHBIX TPYO.

24. Onpenenuts Haniop H mpu Hammauu B TpyOONIPOBOIE HETIPEPEIBHON pa3faydn.

25. OnpenenuTh BEIUYUHY Pacxoja, IPOXOASIIEro Yepe3 BOJOCIHB ¢ TOHKOM CTEHKOM.

26. OnpenenuTs NUPUHY BOJIOCINBA C TOHKOM CTEHKOH.

27. HaliTu Hanop Ha BOJOCIUBE C TOHKOH CTEHKOM.

28. OnpenenuTs MUPHHY BOJOCIHBA MIPAKTHUECKOTO MPOQUII.

29. OnpenenuTs pacxo, MPOXOISIIMN Yepe3 BOJOCIUB PAKTHIECKOTO TIPOQHMIIS.

30. HaiiTi Harmop Ha BOJIOCIIMBE MPAKTHUECKOTO MTPOQHIIA.

31. OnpenenuTs BENUYMHY PacXoAa, IPOXOIAIIEro Yepe3 BOJOCIHB ¢ IUPOKUM IIOPOTOM.

32. OmnpenenuTs LIMPUHY BOAOCIUBA C IIUPOKUM OPOTOM.




TTPUMEYAHUE: ucxoansle JaHHBIC AT 3a/1a4 XpaHATCS B OyMakKHOM BHUJI€ Ha COOTBETCTBYIOLIEH Kadenpe.

6.2. Tembl NUCBMEHHBIX PadoT

Cemectp 5

KonTpomnsHas pabora (KP) Ha Temy «['mapaBmuaeckuii pacuér Bogonposonay». Llensro Bemoaaenns KP sBisercs 3akperuieHne
TEOPEeTHUYECKUX 3HAHUI MO pa3fenaM: ypaBHeHHE bepHym, pexuMbl IBIKEHUS KUIKOCTH, ONIpeIeTeHie I0Teph Halopa,
THIpPaBIMYECKUE pacuéTsl TPYOOIPOBOIOB.

B 3agauu KP Bxonut:

1.0Onpenenenne Harmopa H, HeoOX0auMOTo TSt TPOMyCKa pacyETHOTO pacxoa.

2. OmpezeneHue BeTHIHHBI pacxoaa Q B TpyOompoBoae, unu omnpeenenue quamerpa d Tpydbomnpososa.

3. [ocTpoeHre HAMOPHOM U TbE30METPUUYECKOM JINHUH.

CrpyKTypa IMOSICHUTENBHOI 3aIiCKH pacdeTHO-Tpadueckoil paboTsI

U €¢ OPUCHTHPOBOYHEIA 00BEM

bnank 3ananus (1c)

3amada 1. Onpenenenre Haopa H, He0OX0AMMOTO IS MPOITycka pacu€THoro pacxona (2,3 c.).

3amaua 2. OnpeneneHre BeNUIHHBI pacxona Q B TpyOonpoBoie, nin ornpeseneHune auameTpa d Tpyoomnpososa (2,3 c.).

3. [TocTpoeHne HaOPHOHN U Mbe30MEeTpUIeCcKoi TuHuH (2 C.).

CrHcoK HCII0NIb30BaHHBIX HCTOYHUKOB (0,5¢.)

IMPUMEYAHUE: ucxoanelie JaHHBIC U OJIAHK 3aJaHHS XPaHATCS B OyMaKHOM BHJI€ Ha COOTBETCTBYIOIIEH Kadeape

6.3. IIpouenypa oueHUBaHUS

1. IOKA3ATEJIN, KPUTEPUU U IHKAJIbI OHEHVMBAHMA KOMIIETEHIIUN

Orenka cpopmupoBaHHOCTH KomrieTeHImi y ctyaenToB HUMU JIon[’AY u BbICTaBIICHHE OLICHKH 110 OTACIBHON AUCLUILTHHE
BeJIEeTCS CICIYIOINM 00pa3oM:

- IUTSL CTYZICHTOB OYHOH ()OPMBI 00yUEHISI UTOTOBasI OIIEHKA M0 JUCIUIUINHE BhIcTaBisercs o 100-0ayutbHoi crcTeMe, a 3aTeM
TIEPEBOJIUTCS B OLEHKU KOTIHMYHO», «XOPOILIOY», KYIAOBIETBOPUTEIHHOY, KHEYAOBIETBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHOY;

- JUISL CTYICHTOB 3a0YHOI U 09HO-3209HOHN (OpMBI 00yUYCHHUS OLIEHUBACTCS IO MATHOAIHPHON ITKaJIe, OIICHKAMH «OTIHIHOY,
«XOpOIIO0Y, KyIOBIETBOPUTEIHLHOY, «HEYIOBJIETBOPUTEIBHOY; «3aYTEHO» I «HE 3a4TECHO.

Bricokuii ypoBeHb OCBOGHUS KOMIIETEHIINH, HTOTOBAsI OIICHKA 10 JUCHUTUINHE «OTIMIHO» WK «3a4TeHo» (90-100 6amsos):
r1y0OKO U MPOYHO YCBOUJ MPOrPaMMHBIN MaTepuall, HCUepIbIBaIoIle, OCAEI0BATENbHO, YETKO U JIOTUYECKH CTPOIHO ero
M3JIaraeT, yMeeT TECHO YBA3BIBATh TCOPHIO C MMPAKTUKOI, CBOOOIHO CIIPABISIETCS C 331a4aMHi, BOIPOCAMHU U APYTUMH BHIAMHI
MIPUMEHEHHUS 3HaHUH, IPUYEM HE 3aTPYJHIETCS C OTBETOM IPU BUAOM3MEHEHUH 3aJaHU|, UCTIOJIb3yeT B OTBETE MaTepual
MOHOTpa(hUIeCKON TUTEPATYPhL, TPABHILHO 000CHOBBIBAET MPUHSTOE PELICHUE, BIaIeET Pa3HOCTOPOHHUMH HAaBBIKAMH U
IIpYeMaMH BBIITOJHEHHUS IPAKTUYEeCKUX 3a1a4. CUCTEMHO U IUTAaHOMEPHO paboTaeT B TEUEHUH CEMECTpa.

[ToBBIIIEHHBIH YPOBEHb OCBOCHUS KOMITETEHIINH, NTOTOBAsI OIICHKA [0 JUCIUTUINHE «XOPOIIO» MK «3adTeHo» (75-89 Oamos):
TBEpJO 3HAET MaTepHuall, TpaMOTHO U IO CYIIECTBY M3JIaraeT ero, He I0IyCKas CYLIECTBEHHbIX HETOUHOCTEHN B OTBETE Ha BOIPOC,
MPAaBUIBHO MIPUMEHSIET TEOPETHUECKUE TION0XKEHUSI TP PELICHUH MPAKTUIECKUX BOIIPOCOB U 3a/1a4, BiajieeT HEOOXOAUMBIMU
HaBBIKAMH ¥ IPUEMaMH UX BBITOTHEHHA. CHCTEMHO W INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBerii ypoBeHs OCBOCHUS KOMIIETEHITHI, HTOTOBAs OIICHKA 10 TUCIUIIIHHE «YAOBICTBOPUTEIIFHOY HIIH «3a4TeHO» (60-74
Oarna): UMeeT 3HaHUsI TOJIBKO OCHOBHOTO MaTeprala, HO He YCBOMJI €T0 JIeTajlei, TOMyCKaeT HETOYHOCTH, HEJJOCTATOUHO
NpaBIIbHBIE (OPMYITHPOBKHU, HAPYIICHHS JIOTHYESCKOI MOCIEA0BATEIFHOCTH B U3JIOKCHUH POrPAMMHOTO MaTepHaia, HCIBITEIBACT
3aTPYAHEHUS TPH BBITIOJIHEHHH MPAKTHISCKUX padoT.

IToporoBeiii ypoBEeHb OCBOSHHSI KOMIIETEHINH HE c(DOPMUPOBAH, UTOTOBAs OLIEHKA TI0 AUCIUIINHE «HEYOBIETBOPUTEIHHO» WIIN
«He3ayTeHo» (MeHee 60 6ayIoB): HE 3HAET 3HAYUTEIBHOM YaCTH MPOrpaMMHOIO MaTepHasa, A0MyCKaeT CyIleCTBEHHbIE OLINOKH,
HEYBEPECHHO, C OOJBIIMMH 3aTPyTHCHUSMH BBIITOIHSCT ITPaKTHIecKre padoThl. Kak mpaBmiIo, OlleHKa «HEYIOBICTBOPUTEIHHOY
CTaBHUTCS CTyJIEHTaM, KOTOPhIe HE MOTYT IPOJIOJKUTH 00ydeHre 0e3 TOMOTHUTENBHBIX 3aHATHI M0 COOTBETCTBYIOIIEH TUCIUITIHHE.

Kpurepnu onieHKH ypoBHsI C(OOPMUPOBAHHOCTH KOMIIETCHIHIA M BBICTABJICHIE 0AIIIOB IO PacueTHO-TpadHIecKoil paboTe
(kxoHTpOIBHOIT padote) (10 10 GaymioB, 3a4TeHO/HE3aUTEHO): COOTBETCTBUE COICPIKAHHS PAOOTHI 33JaHUI0; TPAMOTHOCTh H3JIOKCHHS
U KauecTBO 0(hOpMIICHHUS PabOTHI; COOTBETCTBHE HOPMATUBHBIM TPEOOBAHHAM; CAMOCTOATEIIBHOCTE BBIIIOJHEHHS PaOOThI, TITyOHHA
npopabOTKK MaTepHaia; HCIOIb30BaHUE PEKOMEHAOBAHHOM U CIIPaBOYHOM JINTEPATYPhI; MPABHIBHOCTH BHIITOJHEHHBIX PACUCTOB U
rpadudeckoi 9acTr; 000CHOBAaHHOCTH U JTOKa3aTEIEHOCTH BHIBOIOB.

2. METOJJMYECKUE MATEPHAJIbI, OITPEJEJISIOIIME ITPOLIEAYPbI OLIEHUBAHUS 3HAHWIM, YMEHUA,
HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TAIIbI ®OPMUPOBAHM S KOMITETEHLIMIA
OOmmit MopsIIOK MPOBECHNUS MTPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHH, HABBIKOB U (VIJTH) OIBITA IESTEIEHOCTH, COOTBETCTBHUE
WHINKATOpaM JTOCTHXKEHUS COOPMUPOBAHHOCTH KOMITETEHIIMH ONPEeTIeH B CIEAYIOIINX JIOKATbHBIX HOPMATUBHBIX aKTaX:

1. ITonoxxenue o Tekyuiel arrectauuy 3Hanuil odyyatomuxcs B HUMU [ATAY (B neiicTByomei penakumm).

2. [TonoxeHue 0 MPOMEKYTOTHOM aTTeCTAIMK 00YJaIOUIMXCS IO IPOorpaMMaM BBICIIIET0 00pa3oBaHus (B ACHCTBYIONICH pPEIaKIUH).
JIOKyMEHTHI pa3MeIeHs! B CBOOOHOM focTyte Ha opunnansaoM caiite HUMU JlorI'AY https:/ngma.su/ B pa3nene: ['maBHas
cTpanuna/CeeneHns 06 00pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIE AKTHI.

6.4. [TepeyeHb BHIOB OIIEHOYHBIX CPEICTB

1. OHEHOYHBLIE CPEACTBA TEKVYIIETI'O KOHTPOJIA:

- TECTBI WJIM OMJIETHI TS IpoBeaeHus mpoMexxyTouHoro koutpous (ITK). XpaHsrcs B OyMaXkHOM BHJE Ha COOTBETCTBYIOIIEH
Kadenpe;

- pa3aensl HHAUBHY aJIbHBIX 3aJaHUH (MTMCBMEHHBIX PadoT) 00yUJatonInXCs;




- TOKJIaJ, COOOIIEHHE TT0 TeME MPAKTUIECKOTO 3aHSTHS,
- 3a]1a4M ¥ 3a7aHUsL.
2. OIIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALIMU:
- KOMITJIEKT OMJIETOB ISl K3aMeHa/3aueTa. XpaHuTcs B OyMakHOM BUJIe Ha COOTBETCTBYIomIel kadenpe. [ToanexuT exeroqHomy
OOHOBIICHHIO M TICPEYTBEPKICHUIO. UUCIIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MCHEE YKCIIa CTYJCHTOB Ha JK3aMeHe/3a4eTe.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOLY JIS)

7.1. PexomeHnayemasi qureparypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENIN

3arnaBue

W3narenscTBO, TO

J1.1 [T'ypun K.I',, llupsies | F'mapaBnuka: Kypc AEKIUiA U CTyJCHTOB OYHON M 3a0YHOH Hosouepkacck, 2019,
CrI. (hopm 00yuenus HampasieHus: "lIpuponooOycTpoicTBO U http://biblio.dongau.ru/MegaPr
Boponoinbs3oBanue"”, "CrpoutensctBo", "['uapomennopanus” oNIMI/UserEntry?
Action=Link FindDoc&id=27
4817&1db=0
7.1.2. lonoJHuTeAbHAS JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 [VYnoeun B.T., Ogenba |I'mapaBnuka: yaeOHOE TocoOue Openoypr: OI'Y, 2014,
U A. https://biblioclub.ru/index.php?
page=book&id=330600
7.1.3. Metonuueckue pa3paboTku
ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ros

JI3.1 I'mapaBnudeckrie pacyeTbl KOPOTKOTO TPyOOIpoBoaa: Hosouepkacck: , 2014,
METOMUYECKIE YKa3aHUs K pacdeTHO-rpadudeckoit pabore s
CTYIEHTOB OuHOU opMbl 00yueHus Hanpasienus 280100 -

"TIpupo000yCTPOHCTBO U BOOMOIL30BaHKE"

JI3.2 |T'ypun K.I'. I'uopaBnuka: Kypce JeKuui Aiis cTyaeHToB HanpasieHus 280100 Hosouepkacck: , 2014,
— "[Ipupoa000yCcTPOICTBO U BOJOMOIB30BaHUE"

JI3.3 | boposckoii B.II. IIpuknanHas MeXaHUKa XKHUIKOCTH: ydeOHOe mocodue s Hosouepkacck, 2014,
MarucTpaHTOB HaNpaBIEHUs MOATOTOBKH "CTPOUTENBCTBO", http://biblio.dongau.ru/MegaPr
npodus "Pednble ¥ MoI3eMHbIE THIPOTCXHUICSCKHIE oNIMI/Web
coopyxeHus"

JI3.4 [T'ypun K.I', llupsies | COOpHUK 3a/1a4 1I0 THAPABIHKE: yaeOHOE mocodne s Hosouepxkacck, 2016,

C.I'., XpamkoBCcKHii CTYZCHTOB OYHOHU M 3a04YHON HampaBieHUS http://biblio.dongau.ru/MegaPr
B.A. "TIpupoa000yCTPOHCTBO U BOOMIOL30BaHUE ", oNIMI/UserEntry?
"CrpoutenscTBo” Action=Link FindDoc&id=62
593&idb=0

JI3.5 [Boposckoii B.IL., I'mpporasogvHamMuKa: Kype JIEKIUH AJIs CTyI€HTOB OYHOU U Hosouepxkacck, 2014,

XpankoBckuit B.A. 32049HOU (hOpM 00yUEHHS HATIPABJICHHS MTOITOTOBKH http://biblio.dongau.ru/MegaPr
"TexHocgepHas Oe3omacHocTh" Mpoduis "[loxapHas oNIMI/Web
6e3omacHOCTB"

JI3.6 |HoBouepk. HHX.- TI'uppaBaudeckue pacyeTs! KOPOTKOTO TPYOOIPOBOIA: Hogouepxkacck, 2017,

MEJTHOp. UH-T METOAMYECKUE YKa3aHUs 10 BHIIIOJIHEHUIO KOHTPOJIBHOM paboThI http://biblio.dongau.ru/MegaPr
Jouckoit TAY, kag. JUTSL CTYZICHTOB 3a09HON ()OPMBI 0OYUEHHSI HANPaBICHUS oNIMI/UserEntry?

BullBP ; coct. K.I'. "TTpnpom000yCTPOHCTBO M BOJOMONB30BaHUE", Action=Link FindDoc&id=19
I'ypun "T'uapomenuoparnus” 7991&idb=0

JI3.7 |T'ypun K.I'., lupsieB | [mapaBnuka: 1a0opaTopHblil NPaKTUKYM JAJIs1 CTyJeHTOB ouHoil 1 | HoBouepkacck, 2018,

K.T. 3a09HOM (hopM 00y4deHus, HanpasieHus "TIpupomoodyctporictBo | http://biblio.dongau.ru/MegaPr
u Boponons3oBanue", "Crpourenscto", "I'mapomennopanus”, oNIMI/UserEntry?
"TexHocdepHas 6e30macHOCTB" Action=Link FindDoc&id=21
0659&idb=0
JI3.8 | HoBouepk. HHX.- I'mapaBnuveckrie pacyeThl KOPOTKOTO TPyOONpoBoaa: Hosouepkacck, 2019,
MEJIAOp. UH-T METOJMYECKUE YKa3aHMUS 110 BHITIOJTHEHUIO PAaCUETHO- http://biblio.dongau.ru/MegaPr
HoHckoit 'AY ; coct. | rpacdudeckoil paboThl IO THAPABIUKE IS CTYICHTOB OYHON oNIMI/UserEntry?
K.I'. Typun, C.T'. (dhopmbl 00ydeHus Hanpasiaenus "[Ipupoa000ycTpoiicTBO U Action=Link FindDoc&id=27
Hlupsies Bojonons3oanue”, "Crponrtensctro”, "T'unpomennoparus” 4818&idb=0
7.2. Ilepeyens pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"
7.2.1 odunmaneHeiii caiit HUMU ¢ noctynom B Www.ngma.su
ANIEKTPOHHYIO OHOINOTEKY
7.2.2 Enunoe okHO nocTyna k o0pa3zoBarenbHbIM pecypcaM | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznen - BoaHoe x03siicTBO
7.2.3 Poccuiickas rocymapctBerHas ondauoreka (o https://www.rsl.ru/

AIIEKTPOHHBIX JOKYMEHTOB)




724 becninarnas 6ubmuorexa 'OCToB u cTaH-7apTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 CrnpaBounas nHopMarMoHHas ciucremMa «Okosorusi» | http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-
Pazgen OcHOBBI IPUPOI0-00YCTPOMCTBA U 3aIIIUTHI okruzhayushhej-sredy.html, http://ekologyprom.ru/uchebnik-
OKpYKAaroILEH cpeibl po-promyshlennoj-ekologii.html
7.2.6 [IpompbliieHHas ¥ SKOJIOTHYECKast 6€3-0MacHOCTb, https://prominf.ru/issues-free
oXxpaHa Tpyza
7.2.7 IMopTan y4eOHUKOB U AUCCEpTAIUI https://scicenter.online/gidravlika, ingenernaya
gidrologia.html
7.2.8 YHusepcurerckas nH(Gopmanmonnas cu-cremMa Poccus | https://uisrussia.msu.ru/
(YHC Poccus)
7.2.9 DnexrpoHHas 6ubnuoreka "HayuHnoe Hacnenue http://e-heritage.ru/index.html
Poccun"
7.2.10 DNeKTpoHHAss OMOJIMOTEKa yIeOHUKOB http://studentam.net/
7.2.11 CnpaBouHas cuctema «KOHCYIBTaHT TUTIOCH Cornamenne OVS nns pemenwnii ES #V2162234
7.2.12 CrnpaBouHas cuctema «e-library» JInnensuonnstit forosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.2.13 OOmenay4HsIi xypHai. Nature https://www.nature.com/
7.2.14 OnekrpoHHas OnbnmnoTexa. ApxuB xKypHa-10B PAH https://elibrary.ru/defaultx.asp
7.3 llepeyeHb NPOrpaMMHOro odecrnev4eHus
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
732 "TOXI+T'unpoymnap" COTJIAIIEHUE Ne CT0000024/20 ot 31.01.2020 ¢
3akphiTOe aKMOHepHOe 001ecTBO “HayuHo-TexHu4yeckuit
LEHTp MCCIEIOBaHUH IPOOIeM IPOMBIIIIICHHOM
7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornanieHue o MpeI0CTaBICHUH JTUIICH3UN U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) ycayr ot 14.07.2014 r. Autodesk Academic Resource Center
734 "YmHas Boga" IIporpamma npegHasHaueHa AMIs YcnoByst HCTOB30BAHHS IPOrPAMMEI «Y MHasi BOJa»
MIPOCKTUPOBAHUS CUCTEM BHYTPEHHETO BOAOIPOBOIA Pen. 1.0 ot 01.07.2021 r OO0 «AUCUTEK»
1 KaHAJIM3aIIH
7.3.5 I'mapocucrema CBHUETENHCTBO O TpefocTaBineHuy auneH3un Nel282/HST
o1 9.11.2021 OO0 HTII TpybonpoBox
7.3.6 AdobeAcrobatReader DC JIneH3nOHHBIN OTOBOP HA MPOTrpaMMHOE oOecrieueHHe s
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru_RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.7 Opera
7.3.8 Googl Chrome
739 Yandex browser
7.3.10 7-Zip
7.3.11 [IporpamMmHast cucteMa st OOHapy)KeHUsI TeKCTOBBIX | JImmeH3uonHbIi moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHUH B y4eOHBIX U HAy4HBIX paboTax «AHTHILIATHATY
«Antumnaruat. BY3» (unTepHer-Bepcus); Mo tyib
«IIporpaMMHBI KOMIUIEKC ITOUCKA TEKCTOBBIX
3aUMCTBOBAHUH B OTKPBITHIX HCTOYHHUKAX CETH
HUHTEPHET
7.4 IlepevyeHb NHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer ganabix OO0 Hayunas anekrpoHHas http://elibrary.ru/
oubImoTeKa
7.4.2 basbr manaeix OO0 "Tpecc-Mupopm" (KoHCynpTanT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUAIIJINHBI (MOIY JIS)
8.1 034 3an 3 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBIO M TEXHIYECKIMU

cpeacTBaMy 00yUeHHs], CITy>KaIllUMH [UIs peAcTaBieHus nHpopManru O0onbioi ayauropuu: Habop
JIEMOHCTPALIOHHOTO 000py1oBaHus (epeHocHoi): HoyTOyk RUintro — 1 mt., MynsTUMeuitHOE
BHICOIIPOEKIIMOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mT. ¢ 3xpaHoM — 1 mT.; YcTaHOBKA
JUISL I3MEPeHHUs YPOBHEi BOABI — 1 IIT.; Y CTaHOBKA AT U3MEPEHUS BEINYNHBI MAaKCUMATIbHOTO
YPOBHs OJbEMA BOJIBI B YPaBHUTENBHOM pe3epByape — | wT.; ['unpasnudeckuil 1otok — 1 mT.; bak
IIOCTOSTHHOTO Haropa — 1mrT.; Bogocnus Bogomep Tomcona — 1 mt.; Y4eOHO-HATISAIHBIE TOCOOHS —
10 mt.; Jlocka ? 1 mt.; Paboune Mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.




8.2 8 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Tpenaxxep I KOCBIX MBIIIII )KUBOTA; TpeHa)kep JUIs MBI Ourierica; TpeHakep TS MBI TPYAN
(#a mutax); TpeHaxep AJIS MBIIII CITUHEI (TATA CBEPXy Ha IUIHTax); TpeHaxkep st npecca I1C-
24; Tpenaxep Ui CUHBI pa3dopHbiii; TpeHakep KOMOMHUPOBaHHLIH; TpeHa)kep Ha cBeeHUE HOT
(Ha miurax); Tpenaxep Ha cBenenue Hor (Ha mmutax) [IC17; Tpenaxep uist 1eNbTOBUAHON
MBIIIIIBI TIeYa; TpeHakep I MBI CIIUHEI (TATa CTIepeid Ha TUIMTax); TpeHaxep Ui mpecca
(puMckuit ctyn); braok-pama cBobon. Bec/Ha miaurax; Bubporpenaxkep, Mactep-xum (crubareins-
pasrubarens); Ckambs AJ1s1 xkuMa (C peryinupyeMoit ciiuHkoi); Cynepkum ()KUM HOraMu
yHHUBepcanbHbIN); Tpenaxep mist ourernca (mapta); Jocka ? 1 mr.; PabGoune mecrta CTyICHTOB,
Pabodee mecTo mpenogaBaTes.

8.3 11 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeAcTBaMH 00YYEHUsI, CIy KaIllUMHU AJIsI IPeICTaBIeHHs HH(opMalun O0oibinoi aymuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyA0BaHus (TIepeHOCcHO): HOyTOyk RUintro — 1 miT., MynpTHMeIHIHHOE
BUICOIIPOEKIIMOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpaHom — 1 mt.; YaebHo-
HarsiHble mocoous (20 wr.); Jocka ? 1 wr.; Paboune mecta ctynentoB; Pabouee mecto
IIperoAaBaTes.

9. METOIMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUTIIMHBI (MOAY JIS)

1. TTonoxeHue o Tekymien arrectanuu odydaromumxcs 8 HUMU JITAY : (BBezeHO B AeicTBHE pukazoM aupekropa Nel19 ot 14
ntonst 2015 r.) / HoBouepk. urk.-menuop. uH-T JloHckoit ['AY.- Ho-Bouepkacck, 2015.- URL : http://ngma.su (mata oGparieHus:
27.08.2020). - TekcT : 3IeKTPOHHBII.

2.TunoBsie GOPMBI TUTYJIBHBIX JTUCTOB TEKCTOBOM TOKYMECHTALIUH, BBITIOHAEMOW CTYJCHTaMH B ydeOHOM nporiecce / HoBouepk.
WHXK.-Meuop. uH-T JloHckoi ['AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nara oopamenwus: 27.08.2020). - Teker :
JJIEKTPOHHBIN.

3. [TonoxeHue o KypcoBoM MpoekTe (padote) 00ydaromuxcs, OCBauBaloOUIMX 00pa3oBaTeIbHbIe MPOrpaMMBbl OakanaBpHara,
CHCIMAINTETA, MATHCTPATYPHI : (BBEICH B NieiicTBUE nprka3oM aupekropa Nel20 ot 14 urosst 20151.) / HoBouepk. HHK.-METHOP. UH
-1 ouckoit 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (nata oopamenus: 27.08.2020). - TekcT : dIeKTpOHHBIH.

4. IlonoxxeHue 0 MPOMEXYTOUHOM aTTeCTAllMU 00YUArONIUXCS [0 IPOrpaMMaM BBICIIETO 00pa30-BaHHUS : (BBEJCHO B JIeHCTBHE
npukaszom aupekropa HUMU Jlouckoit TAY Ne3-OJ] ot 18 suBaps 2018 r.) / HoBouepk. uHx.-Menuop. uH-T JloHckoi [AY .-
HoBouepkacck, 2018. - URL : http://ngma.su (1ata oopamenus: 27.08.2020). - TekcT : 2IEKTPOHHBIH.
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