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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJMHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
MPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMocCTOsTebHas paboTa 86
4aCOB Ha KOHTPOJIb 4

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 63.2)
Ha Kypce>) Hroro
Henens 16 4/6
Bun 3anaruit vo | PO | VI PII
Jlexuun 6 6 6 6
JlaboparopHsbie 4 4 4 4
IIpakruueckue 8 8 8 8
Hroro ayn. 18 (18 |18 |18
KonrakrHas padora |18 |18 [18 |18
Cawm. pabota 8 |86 |86 |86
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 [ 108
Bub! KOHTpOJISL B ceMecTpax:
3auer 6 ceMecTp

KypcoBas pabora 6 ceMecTp




2. IEJIX OCBOEHHUSA JUCIUITIJINHBI (MOAYJIS1)

2.1

Ienbro ABIAETCA OCBOCHHE TUCHHUILTHHBL. D@opMUpoBaHHe (YCBOGHHE) BCEX KOMIIETCHITHHN, TPEAYCMOTPEHHBIX PabodnM
yueOHBIM [UIAHOM MO THUAPABIHKE TMAPOTEXHUUECKUX COOPYKEHHH B 001aCTH THIPOTEXHUIECKOTO CTPOUTENBCTBA

3. MECTO JUCHUTIIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0

31

TpeOoBaHusi K NpeIBAPUTEIbHON OAT0TOBKE 00y4alOIIerocs:

3.1.1

I'mnpaBnuka

3.1.2

I'uaposiorus u peryJaupoBaHue CTOKa

3.13

WnxeHepHble KOHCTPYKIUU

3.14

MGJ'II/IOpaTI/IBHOG 3CMJICACIINE

3.1.5

MeHI/IOpaTI/IBHI)IC U CTPOUTECIBbHBIC MAIlIMHBI

3.1.6

Boanslii peectp

3.1.7

I'uopomerpus

3.1.8

I/IH)KeHepHaH TCOJIOTHUA

3.1.9

Knumarosnorus u MeTeoposiorust

3.1.10

KommsroTepHas rpaduka B mpodecCHOHANBHOH NeITeIFHOCTH

3.1.11

IlouBoBeCHUE

3.1.12

CompoTuBieHrE MaTEPHAIIOB

3.1.13

VuyeOHas 03HAaKOMUTEIbHAS MPpaKTHKa 110 MOYBOBECACHNUIO U I'€OJIOTUN

3.1.14

VYuebHast TexHOTOTHUYECKas! (IIPOU3BOACTBEHHO-TEXHOIOTHYECKAs) MPAKTHKA T10 THAPOMETPHUHU

3.1.15

OKOHOMHUKA BOJHOTI'O XO3MCTBA B MEJIMOpaluu

3.1.16

Mertpomnorus, CTaHAApTH3ALUS U cepTUPUKALIUSL

3.1.17

CrpourenbHble MaTepHabl

3.1.18

TeopeTquCKa;[ MCXaHHUKa

3.1.19

JKoJIoTUs

3.1.20

ODKOHOMUKA

3.1.21

BBeHeHI/Ie B I/IHq)OpMaI_[I/IOHHLIe TCXHOJIOTUH

3.1.22

WmnxenepHas reones3us

3.1.23

WmxenepHas rpadpuka

3.1.24

MaremaTuka

3.1.25

VYueOHas TeXHOJIOrHYeCKast (HpOI/ISBOZ[CTBeHHO-TCXHOHOFI/I‘ICCKaﬂ) IMpaKTHKa I10 reoAC3Nn

3.1.26

dusuka

3.1.27

Xumus

3.2

I[l/lcul/ll'l.]'[l/ll-lbl (MO)ly.]'lPI) U MPAKTUKH, 11 KOTOPLIX OCBOCHUE JAHHOM TUCHMILIHHBI (MOIlyJ'lﬂ) HeOﬁXO}ll/lMO Kak
npeamecrsyruiee:

3.2.1

I'moporexHnueckue COOPYKEHUS MEITUOPATUBHBIX CUCTEM

322

MeJ’IHOpaHI/Iﬂ 3E€MCJIb

323

OCHOBBI TEXHOJIOTHH CEJIbCKOX03SHCTBEHHOIO TIpON3BOACTBA

324

CrpouTenbCeTBO, PEMOHT U PEKOHCTPYKLUSA MEIHOPATUBHBIX CUCTEM

3.2.5

3anuTa BEITYCKHOW KBaNU(UKAIIMOHHON PabOThI, BKITFOYAs MOJTOTOBKY K IPOIEIYPEe 3aIUThI ¥ IPOLEAYPY 3aIUTHI

3.2.6

Menuopanust BOXHBIX 0OBEKTOB

327

Hacocer u MCJIIMOPATUBHBIC HACOCHBIC CTAaHIINU

328

OrneHka BO3JIEHCTBUS Ha OKPY KAIOLIYIO Cpeay

329

HpOCRTI/IpOBaHI/Ie MCIIMOPATHBHBIX CUCTEM

3.2.10

[IpousBoacTBEHHAs MPaKTHKA - HAYYHO-HCCIe0BaTenbeckas pabota (HUP)

3.2.11

HpOH?;BOIICTBeHHaSI NMpEeAAUTIIOMHAA SKCILUTyaTaluOHHAA ITpaKTHUKa

3.2.12

91<cnnyaTaum{ 1 MOHUTOPHUHI" MEJIMOPATUBHBIX CUCTEM

4. KOMIIETEHIIUH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJINHBI

(MOJY.JIST)

OIIK-1 :

Crnocoden peumiaTts 3aia4umn HpO(l)eCCl/IOHaJ'H)HOﬁ AEeATEeJIbHOCTH HA OCHOBE UCITOJIB30BAHUSA TEOPETUIECCKUX U

MNPAKTHYECKHX OCHOB €CTECTBCHHBIX M TEXHHYCCKHX HAYK, 4 TAKIKE MATEMATHYCCKOI'0 anmapara




OIIK-1.1 : BrisBenue u Kiaccupuranus GU3NIECKUX 1 XMMHIECKHX IPOLECCOB, IPOTEKAIONINX Ha 00bEKTEe
IpoeCCHOHANBHON ESTENEHOCTH

OIIK-1.2 : Onpenenenue XapakTepuCTUK (PU3NUECKOTO Mporiecca (SIBISHNUS ), XapaKTepHOTO sl 00bEKTOB MPOQeCCHOHAIBHON

ACATCIBHOCTH, HAa OCHOBC TCOPECTUYCCKOTO (BKCHGPI/IMGHTEUILHOFO) HUCCIICOa0BaHUA

OIIK-1.4 : Ilpencraienue 6a30BbIX 115 TPOQECCHOHATIBHON cepbl PU3NUECKUX MPOLIECCOB U SBICHUN B BUJIE
MaTeMaTH4ecKoro(ux) ypaBHeHHsI(i1)

OIIK-1.5 : Bei6op 6a30BbIX (PU3NUECKUX U XMMUUECKUX 3aKOHOB JIJIsl pELIeHHs 33124 PO(eCCHOHANBHOMN JIeSITeNbHOCTH

OIIK-1.6 : PerieHre MHXEHEPHBIX 3a/1a4 C IOMOIIBI0 MATEMaTHYECKOTO amapaTa BEKTOPHOH aireOpbl, aHaIUTHUECKON

TeOMETPUHU

OIIK-1.7 : Pemienne ypaBHEHH, OMKUCHIBAIOIIMX OCHOBHBIC (DH3MUYESCKUE MPOLIECCHI, C IPUMEHEHHEM METOI0B JIMHEHHON
anreOpbl 1 MAaTEMaTHYECKOTO aHATN3

OIIK-1.9 : Pemenne NHXEHEPHO-TEOMETPHUIECKIX 3324 TpapraecKkuMu criocodamMu

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOAY JISA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | HuTepaxr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHS/ Kypc
Paznes 1. PaBHomepHoe
0e3HanopHoe IBUKeHUE BOIbI B
KaHajJax

1.1 PasHOMepHOE Ge3HanOpHOE 6 1 OIIK-1.1 J1.1 0
JIBHJKCHHE BOJBI B KaHAIaX. OIIK-1.2 JI1.2J12.1J13.
THIBI OTKPBITHIX PYyCel. OIIK-1.4 1J13.2J13.3
OCHOBHBIE pacyeTHBIE OIIK-1.5 JI3.4J13.5
3aBUCUMOCTH. OCHOBHBIE TUIIBI OIIK-1.6 JI3.6
3a[a4 10 pacyeTy KaHaJoB Ha OIIK-1.7 01323354
paBHOMEpHOE JBH)KCHUE. OIIK-1.9 2536 57 38
I'mapaBnudecku HauBBITONHEHIIIEE 99 910
ceueHue. OCHOBEHI
MIPOEKTUPOBAHMS KaHAJIOB.

Jlomyckaemble CKOPOCTH.
Oco0OeHHOCTH THAPABIHIECKOTO
pacueTa 00IHMIIOBAHHBIX KAHAJIOB.
T'mppaBnuueckuii pacuér kaHaIoB
COCTaBHBIX M 3aMKHYTBIX
npodueit.

/TTex/

1.2 OcCHOBHBIE THITBI 337124 pacyeTa 6 1 OIIK-1.1 JI1.1 0
KaHaJIOB IIPU PABHOMEPHOM JBHIKE OIIK-1.2 JI1.2J12.1J13.
-HUH BOZbI. OCHOBBI OIIK-1.4 1J13.2J13.3
MIPOEKTUPOBAHMS KaHAJIOB. OIIK-1.5 JI3.4 J13.5
Pemenwue 3amau o pacuery OIIK-1.6 JI3.6 JI3.7
KaHaJIOB HA paBHOMEPHOE OIIK-1.7 01023354
asmxeHue. [Ipoex-TupoBanue OIIK-1.9 35356 37 38
KaHaJIOB U3 yCIIOBUS 29 310
HEepa3MBIBAEMOCTH U
HE3aMISIEMOCTH C UCTIOIB30BaHUEM
pexomengauuit CHull, C.A.

T'mpmikana, E.K. PaGkoBoii.
Brinaua 3aganus mo KypcoBoi
pabore.

Mp/

1.3 IIpoexrupoBaHue KaHAIOB 6 1 OIIK-1.1 JIL.1 0
PacueT kaHaIOB rUApPaBINYECKI OIIK-1.2 JI1.2J12.1J13.
HAWBBITOTHEHUIIICTO CCUCHMUS, OIIK-1.4 1J13.2 JI3.3
3aMKHYTO-TO CEYEHHS, COCTaBHBIX OIIK-1.5 JI3.4 J13.5
npo¢wuiei Ha paBHOMEPHOE OIIK-1.6 JI3.6 JI3.7
JIBIDKEHHE. OIIK-1.7 D152 53 54
Mp/ OIIK-1.9 3556 37 38

99910




1.4 «OrmpeneneHne THAPaBINISCKAX 2 OIIK-1.1 JI1.1
rapamMeTpoB MOTOKA MPH OIIK-1.2 JI1.2J12.1J13.
PaBHOMEPHOM JABHXKEHUU BOJBI B OIIK-1.4 1J13.2J13.3
OTKPBITHIX pycnax» /J1ab/ OIIK-1.5 J13.4 J13.5

OIIK-1.6 JI3.6

OIIK-1.7 210223334

OIIK-1.9 35356 37 38
39 510

1.5 Perrenye OCHOBHBIX TUIIOB 3a1a4 22 OIIK-1.1 JI1.1
Ha paBHOMEPHOE JIBH)KEHUE OIIK-1.2 JI1.2J12.1J13.
kuakocTH. Perienne 3anay s OIIK-1.4 1J13.2J13.3
KaHAJIOB COCTABHBIX U 3aMKHYTBIX OIIK-1.5 JI3.4 JI13.5
npoduiieii. Pemenue KypcoBoit OIIK-1.6 JI3.6
pabotel. [IpoekrupoBanue OIIK-1.7 213253 54
MarucTpajlbHOrO KaHalla Ha OIIK-1.9 2526 27 28
MIPOMYCK MAaKCUMAaIBHOTO PAacXo/a. 29910
IIposepka paboTHI
MarmcTparbHOTO KaHaJIa Ha
IIpoIrycK (opCUpPOBaHHOTO
pacxona. [Toctpoenue
TTOTIEPEYHOTO CCUCHUS
MarucTpaibHOTO KaHaJa.

IIpoekrupoBanue cOpocHOTO
KaHaJla TMpaBIMYECKU
HaUBBITOTHEHINETO CEUSHHMS.
IlocTpoenue nonepeyHoro
ceyeHus copocHoro kaHana. /Cp/
Pa3znes 2. YeranoBuBuIeecst
HEPABHOMEPHOE IBUKEHHE BObI
B OTKPBITBIX pycjax

2.1 YcTaHoBUBIIEECS HEPABHOMEPHOE 1 OIIK-1.1 J1.1
JIBUKEHHE BOJBI B OTKPBITBIX PyC- OIIK-1.2 JI1.2J12.1J13.
Jax. OIIK-1.4 1J13.2J13.3
VY nenbHas sHeprus Ce4eHus, OIIK-1.5 JI3.4 JI3.5
KpUTHYECKas IyOHHa, OIIK-1.6 JI3.6
KPUTHUYECKUH YKIIOH, JTMHUH OIIK-1.7 213253 54
HOpPMAaJIbHOM ¥ KPUTHUYECKOM OIIK-1.9 25026 27 28
rny6unsl. CrokoitHoe, OypHOE U 39 3210
KPUTHUYECKOE COCTOSTHHE IIOTOKA.

[Mapametp xuHETHUHOCTH. Yncio
Opyna.
/JTex/

2.2 HepaBHOoMepHOE ABMKEHUE BOJIBI B 1 OIIK-1.1 JI1.1
OTKPBITHIX MPU3MATHIECKAX OIIK-1.2 JI1.2J12.1J13.
pycmax. OIIK-1.4 1J13.2J13.3
Omnpenenenue KPUTUIECKOH OIIK-1.5 JI3.4 JI3.5
TITyOUHBI, KPUTHYECKOTO YKIOHA, OIIK-1.6 JI3.6 JI3.7
aHaM3 (OPMBI KPHBEIX CBOOOTHOI OIIK-1.7 01023354
IIOBEPXHOCTH IIPH HEPABHOMEPHOM OIIK-1.9 35396 37 38
JIBUKCHHH. 29 310

Mp/

2.3 Pacuetsr HepaBHOMEpPHOTO 1 OIIK-1.1 JI1.1
JIBVKEHHSI BOJIBI B OTKPBITBIX OIIK-1.2 JI1.2J12.1J13.
MIPU3MATU-YECKUX pycliax. OIIK-1.4 1J13.2J13.3
Pacuer HepaBHOMEpHOTO OIIK-1.5 JI3.4J13.5
JIBUKEHHSI BOJBI B OTKPBITHIX OIIK-1.6 JI3.6 JI3.7
NIPU3MATUYECKUX U OIIK-1.7 31323354
HETIPU3MATHYECKUX PYCIIax. OIIK-1.9 2536 57 38
Cnoco6 B.A. baxmeresa, M.M. 29510

Cxu6s1, B.1. YaprOMCKOTO.
Mp/




24 Pemenne KypcoBoi paboTHL 20 OIIK-1.1 J1.1
Pacuér HepaBHOMEpHOTO OIIK-1.2 JI1.2J12.1J13.
JIBUKEHHSI BOJbI B MAaTUCTPAILHOM OIIK-1.4 1J13.2JI13.3
KaHasne 1o crnocody b.A. OIIK-1.5 JI3.4 JI3.5
BaxmereBa. [loctpoenue OIIK-1.6 JI3.6
TIPOAOIBHOTO TPO(HIIS OIIK-1.7 213253 54
kaHama. /Cp/ OIIK-1.9 35356 37 38

39 510

2.5 Jduddepenunanbupie ypaBHEHUS 1 OIIK-1.1 JI1.1
HEpPaBHOMEPHOTO OIIK-1.2 JI1.2J12.1J13.
YCTaHOBUBUIETOCS JIBUXKEHUS BOJBI OIIK-1.4 1J13.2J13.3
B OTKpBITHIX pycnax. Kpuseie OIIK-1.5 JI3.4 JI13.5
CBOOOIHO MOBEPXHO-CTH. OIIK-1.6 JI3.6
OcHoBHOE u(depeHIransHoe OIIK-1.7 31323354
YpaBHEHHE YyCTaHOBHUBILETOCS OIIK-1.9 2536 27 38
HEPaBHO-MEPHOTO TJIaBHO 29910
HM3MEHSIOIIEroCsl BIKEHUS.

IToka3zaTenbHas 3aBucu-MocTh b.A.
BbaxmereBa 1111 Momynel pacxoaa.
®DopMBbI KPUBBIX CBOOOHOMN
TTOBEPXHOCTH B TIPU3MATHUCCKUX
pycunax npu 10=0, 10>0, 10<0.
Pacuer u noctpoeHue KpuBbIX
CBOOOJTHO¥ ITOBEPXHOCTH B
MIPU3MATHYECKUX PYCIIax 1o
crocobam b.A. baxmeresa, M.M.
Cxu0Obl, B HEIPU3MATUUECKUX
pycnax - metogom B.1.
HapHOMCKOTO

/JTex/

Paznen 3. l'uapaBiauyeckuii
NpbIKOK. OCHOBBI TEOPHH
conpsixeHusi 0bedosB.

3.1 TI'unpaBnudeckuil IpEDKOK. 1 OIIK-1.1 J1.1
Omnpenenenue, S1€MEHTHI U BUABI OIIK-1.2 JI1.2J12.1J13.
THJIPABIMYECKOTO TPHIKKA. OIIK-1.4 1J13.2J13.3
OCHOBHOE ypaBHEHUE OIIK-1.5 JI3.4 J13.5
TUJPABIMYECKOIO IPBIKKA. OIIK-1.6 JI3.6
IIpeoKKOBast pyHKIMS U ee OIIK-1.7 213253 34
rpaduk. OnpeneneHue OIIK-1.9 2536 27 38
CONPSHKEHHBIX TITyONH 99 910
THJPaBIMYECKOTO MPBIKKA B
NIPSIMOYTOJIbHOM pyciie. JlinHa
TIPBDKKA.

/JTex/

32 OCHOBBI TEOPUU CONPSKEHUS 1 OIIK-1.1 JI1.1
onedos. OIIK-1.2 JI1.2J12.1J13.
OCHOBHBIE CXeMBI Pa0OTHI OIIK-1.4 1J13.2J13.3
COOPY>KEHHI U PEKUMBI OIIK-1.5 JI3.4 J13.5
comnpspkeHus 6bedoB. OCHOBHBIE OIIK-1.6 JI3.6
3aBUCHUMOCTH T€OPHHU COTIPSIKEHHS OIIK-1.7 213233 54
0beoB B COOPYKEHMUSIX, OIIK-1.9 2536 27 38
PpaboTaroLINX MO CXeMe UCTCUCHHUS 99 510

4yepes BOJOCIIUB, U3-NI0] LIUTa U
KOMOWHHpOBaHHOH cxeme. Tpu
(hOPMBI CONPSHKEHUS IPH JOHHOM
pexxume. JlnuHa KpemieHus pycia
B HIDKHEM Obede COOpyKESHHH.
/Jlex/




33 I'upopaBnudeckuil IPLLKOK U 2 OIIK-1.1 J1.1
OCHOBBI TEOPUH COTIPSHKCHUS OIIK-1.2 JI1.2J12.1J13.
O6edoB. OIIK-1.4 1J13.2J13.3
Pacuer cxaroit riryOHHBI B OIIK-1.5 J13.4 J13.5
paznununbix cxemax ['TC, OIIK-1.6 JI3.6 JI3.7
OCHOBHBIX 3JIEMEHTOB IIPBDKKA, OIIK-1.7 213253 54
(dhopm conpsireHust ObeoB. OIIK-1.9 2536 27 38
Pemenue 3agau. 39 3210

Mp/

34 «Ompenenenue napameTpoB 1 OIIK-1.1 JI1.1
COBEPLICHHOIO T'UAPABINYECKOIO OIIK-1.2 JI1.2J12.1J13.
IIPBDKKA B IPSIMOYTOJIBHOM OIIK-1.4 1J13.2J13.3
MIPU3MATHYECKOM pyclie 1 OIIK-1.5 JI3.4J13.5
TIpoBepKa (GopMBI COTTPSIKESHUS OIIK-1.6 JI3.6
IIOTOKOB HIKHEM Obethe OIIK-1.7 01223354
coopy>keHus». /J1a6/ OIIK-1.9 25026 27 38

39 310

3.5 Penrenue KypcoBoii pabOTHL. 14 OIIK-1.1 JI1.1
TI'unpaBnuyeckuil pacuér OIIK-1.2 JI1.2J12.1J13.
onicTpoToKa. BXogHas 4acTb. OIIK-1.4 1J13.2J13.3
JloTok ObicTpoTOKA. Perienne OIIK-1.5 JI3.4J13.5
KypCOBOH pabOTEL. OIIK-1.6 JI3.6
I'uppaBaugeckuit pacyér OIIK-1.7 31323354
BBIXOJIHO#1 YacTu ObicTpoTOKa. /Cp/ OIIK-1.9 25026 27 38

39 310
Pa3znes 4. 'acutesin 3Heprum u
CONPATaoIINe COOPYKEHMS.

4.1 T'unpaBnuyeckuit pacuet 1 OIIK-1.1 JI1.1
TacHUTesIeH SHEPTUH U OIIK-1.2 JI1.2J12.1J13.
COTIPSATAIONINX COOPY-KEHUH. OIIK-1.4 1J13.2J13.3

T'unpasnuyeckuii pacuer OIIK-1.5 JI3.4 JI3.5
BOJ0OOOHHON CTEHKH, BOJOOOMNHOTO OIIK-1.6 JI3.6
KOJIOAIA U KOMOMHUPOBAHHOTO OIIK-1.7 213253 24
racurens. Knaccudukarms OIIK-1.9 25026 27 38
COIIPSITAIOIINX COOPYKe-HHH. 29510
T'mppaBnuueckuit pacuér

ObIcTpoTOKA. ['MapaBHYecKuii

pacuer ne-penaaa. KonconpHbIi

nepena.

/J1ex/

4.2 TunpaBnuyeckuii pacuer 2 OIIK-1.1 JI1.1
racuTesei SHeprumu. OIIK-1.2 JI1.2J12.1J13.
I'mnpaBnudeckuii pacyer OIIK-1.4 1J13.2J13.3
BOJIOOOMHOM CTEHKHU, BOJOOOMHOIO OIIK-1.5 JI3.4 JI3.5
KOJIOAIIa 1 KOMOMHHPOBAaHHOTO OIIK-1.6 JI3.6 JI3.7
racurelis SHepruu. MmkeHepHsIe OIIK-1.7 31323354
KOHCTPYKLUH racuteneit OIIK-1.9 25026 27 38

Mp/ 39 310
43 «OrbITHAS IPOBEpKa pabOTHI 1 OIIK-1.1 JI1.1
BOJ1000IHOM cTeHkmy /J1ab/ OIIK-1.2 JI1.2J12.1J13.
OIIK-1.4 1J13.2J13.3
OIIK-1.5 JI3.4 J13.5
OIIK-1.6 JI3.6
OIIK-1.7 31323354
OIIK-1.9 3536 37 38
39 310

4.4 Penrenue KypcoBoii pabOTHI. 10 OIIK-1.1 JI1.1
ITocTpoeHne KOHCTPYKTUBHOU OIIK-1.2 JI1.2J12.1J13.
CXEMBbI OBICTPOTOKA B CTAHIAPTHOM OIIK-1.4 1J13.2J13.3
Macmrabe. OpopmieHue OIIK-1.5 JI3.4 J13.5
pabotsl. /Cp/ OIIK-1.6 JI3.6

OIIK-1.7 31323354
OIIK-1.9 3536 37 38
39 3210

Pazpnen 5. [IBu:keHne rpyHTOBBIX
BOJ,




5.1 besnanopHoe aBmxeHue 6 20 OIIK-1.1 JI1.1 0

TPYHTOBBIX BOJI. OIIK-1.2 JI1.2J12.1J13.
OcCHOBHbBIE TIOHATHUS U OIIK-1.4 1J13.2J13.3
omnpexneneHus. CKOpoCTh OIIK-1.5 JI3.4 JI3.5
¢unprpanun. OCHOBHOH 3aKOH OIIK-1.6 JI3.6
JAMUHAPHOW (QUITETPAITUH OIIK-1.7 213253 54
(dpopmymna Tapcn). PaBHOMEpHOE OIIK-1.9 2526 97 38
JBIKE-HUE TPYHTOBBIX BOJ. 99 510

OcCHOBHOE ypaBHEHHE IUIABHO
H3MEHSIoIIerocs: 6e3-HalopHOTo
JBIDKCHUS TPYHTOBBIX BOJ
(dpopmyina Hromron). Auddepeniu-
aJIbHBIE YPaBHEHUS
HEPaBHOMEPHOTO JIBIKCHUSL.
DOopMBI KPUBBIX JENPEC-CUMU.
ITpuTOK BOJIBI K BOAOCOOPHOH
rajepee U K Kpyriomy
COBEPLICHHOMY KOJIOALLY.
@uibTpanys U3 KaHajioB.
HanopHoe nBuxeHe rpyHTOBBIX
oz o I'TC.

OcHoBHbIe TU(depeHnnanbHbIe
YpaBHEHHUS ABUKEHUS. Y paBHEHHE
Jlarutaca. HamopHas dyHKIus,
MIOTEHIINAT cKopocTH. JIMHMS ToKa
1 QYHK-LIUS TOKA.
I'maponunaMuyeckast ceTka
JBUKEHHSI TPYHTOBBIX BOJ. Pacuér
37eMeHTOB noTtoka. Meton DT JIA.

/Cp/
Paznen 6. [loaroroBka k 3a4éTty

6.1 TToxgroroBka u ciava 6 4 OIIK-1.1 JI1.1 0
3auéra /3auét/ OIIK-1.2 JI1.2J12.1J13.

OIIK-1.4 1J13.2J13.3
OIIK-1.5 JI3.4J13.5
OIIK-1.6 JI3.6
OIIK-1.7 010233054
OIIK-1.9 35036 27 28
399 210

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpo1bHBIEC BONIPOCHI U 3aJaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA U151 ITPOBEJJEHW A TEKYIIEI'O KOHTPOJIA

JUis cTYyZIeHTOB 3a049HOI U 04HO-3209HOM (popM 00yUeHHUs IPOBEICHIE TEKYIIEero KOHTPOJIS IPEeayCMaTpUBaeT KOHTPOJIb
BBITIOJTHEHHMS! Pa3/IeIoB MHANBHUYaIbHBIX 33/1aHNH (TMCHMEHHBIX pa0doT) B TEUCHNE Y4eOHOTo To/1a.

ITpumedanue: MCXOTHBIC JaHHBIC I 33139 XpaHATCs B OyMa)KHOM BHJIE Ha COOTBETCTBYIOIIEH Kadeape
IMPUMEYAHMUE: Tects! XpaHaTca Ha Kadenpe B OyMasKkHOM BUJIE.

2. KOHTPOJIbHBIE BOITPOChHI Y 3AJTAHWSA JIJTS1 [TIPOBEJIEHWSA TIPOMEXXY TOUHOM ATTECTALIMM 1O UTOT'AM
OCBOEHUM A ANCHUTIJIMHBI (MOAYJIS)

IIpomexyTouHas arTectanus npoBoautcs B popme urorosoro koHTposs (UK) mo aucnummmise:
Kypc 4.

®dopwma: 3a4éT

Bompocs! 1 mpoBeieHNs TPOMEXYTOUHOH aTTecTary B popme 3auéra:

. Yc0oBHs paBHOMEPHOTO JIBIDKEHHUS BOJBI B KaHAJAX.

. @opmyna Ille3n u apyrre 3aBUCUMOCTH Ul pacyeTa paBHOMEPHOTO ABMKEHHS BOABI B KaHAJAX.

. OCHOBBI IPOEKTHPOBAHUS U MTOPSIIOK pacdeTa OPOCUTENIFHBIX KaHAIOB (Ha mpuMepe pacdera MK).
. Ilopsanok pacueTa COPOCHBIX KaHATIOB.

. Bunipl nonepedHsIX cedeHUH KaHAOB.

. I'mapaBnnyecky HauBBITOIHEHIIIEE CEUEHHE KaHaIa.

. OCHOBHBIC THIIBI 33129 PAcUeTa KaHAJIOB HA PAaBHOMEPHOE JIBIDKCHHE.

. 'mapaBnuyeckue XxapaKTepUCTUKU KUBOTO CEUCHUSL.

. IIpoexrupoBanue kaHanoB. [lomyckaeMble CKOPOCTH.

10. [TapameTps! TpaneueuaaabHOIO CEUEHHs KaHaa.

11.Kak onpenensieTcst Hepa3MbIBaIOIIasi CKOPOCTh BOABI B KaHAe?

12.Kak onpenensercst He3ausIonas CKOpOCTb BOJIbI B KaHase?

O 002N Nk~ W —




13.OcHoBHBIE 3aBUCUMOCTH IJIs1 onpeaenenus kodgdunuenta C B popmyine Hlesn.

14. OcoOeHHOCTH IHAPaBINYECKOTO pacueTa 00JIMIIOBAaHHBIX KAHAJIOB.

15.PacdeT kaHAJIOB COCTABHBIX MPO(HIICH.

16. PacueT kaHAIOB 3aMKHYTHIX IIOIIEPEYHBIX MPOGIIeH Ha PABHOMEPHOE ABIDKCHHE.

17. PacueT npeHaxHBIX TPYO.

18. [lyis yero B KaHajax yCTPaMBAIOTCS OOJUIIOBKH?

19. Tumbl OTKPHITHIX PYCEN.

20. laTh mpeAcTaBICHUE O IPU3MATHYECKIX U HEMPH3MAaTHIECKUX PyCIax.

21. Jaiite xnaccudukanuio pycei (Co CXeMaMH) B 3aBUCMOCTH OT YKIIOHA.

22. TToHsITHE O HOPMATBEHOM, KPUTHICCKOW TITyOWHE M KPUTHYSCKOM YKIIOHE.

23. ®opMBI KPUBBIX CBOOOIHOIT TOBEPXHOCTH BOABI IPH HEPABHOMEPHOM JBIDKCHHUH B IPH3MATHUECKIX PyCIaX C YKIOHOM JHA
10>0.

24. ®opMbl KPUBBIX CBOOOIHOI OBEPXHOCTH BOJIbI IPH HEPABHOMEPHOM JIBIXKCHHHU B IIPU3MATHUYECKUX PYCIaX C YKIOHOM J(HA
10=0.

25. @opMBI KPUBBIX CBOOOJHOM OBEPXHOCTH BOJIBI IIPH HEPABHOMEPHOM JBIKCHUH B IPU3MATUIECKUX PYCNIaX ¢ YKIOHOM JHA
10<0.

26. ®opMBI KpUBBEIX CBOOOIHOM TTOBEPXHOCTH BOJIBI IIPH HEPABHOMEPHOM JBIKCHUH B IIPU3MATHICCKHAX PYCIIaX ¢ YKIOHOM JTHA
10=ikp.

27. IloHATue yAeIbHON SHEPTUH ceueHusl, e€ rpaduk.

28. bypHoe, CIIOKOHOE U KPUTHYECKOE COCTOSTHUE MOTOKA.

29. InddeperimaipHoe ypaBHEHNE YCTAHOBUBINETOCS INIABHO H3MEHSIOIET0Cs IBIKCHHUS JKUIKOCTH.

30. PacdeT kpuBBIX CBOOOHOM TOBEPXHOCTH BOJIBI IIPH HEPABHOMEPHOM JBIKEHUH B IPU3MATUIECKUX pycliax 1o crnocody b.A.
baxmeresa.

31. PacgeT KpuBBIX CBOOOHOM TTOBEPXHOCTH BOJIBI IIPH HEPABHOMEPHOM JBIKCHUH B HEIPH3MATHUYE-CKAX PYCIIax IO CII0cCo0y
B.1. YapHomMmckoro.

32. O61mue MOHATHUS O TUAPABINUECKOM MPBLKKE. BUIBI IPBIKKA.

33. OCHOBHOE ypaBHEHHE THUIPABINYECKOTO MPBLKKA.

34. IlpeoxxoBast GyHKIWA, U €€ TpaduK.

35. ITapaMeTpsl COBEPIICHHOTO THAPABINIECKOTO IPBDKKA.

36. [TonsiTHe c:KaTOro CEYEHMs U pacyér CxKaToi ITyOHHBI B PA3JIMYHBIX CXEMaX COOPY>KEHHH.

37. Ucreuenue uz-nox 3arsopa. OCHOBHBIE pacUETHBIE 3aBUCUMOCTH.

38. JlnrHa COBEPIIEHHOIO THAPaBIMYECKOIO IPhIKKA.

39. Tpu dpopmbl conpsikeHus: 6beoB.

40. OcHOBHBIE 3aBHCMOCTH TEOPUH COIPSDKEHNUS Obe()OB B COOPYIKEHUSIX, paOOTAIOIIMX 110 CXEME HC-TEUCHHS Yepe3 BOJOCIINUB.
41. Onpenenerne GopMsl conpsKeHUS 0be(oB.

42. O0mue cBeJeHHs O COMPSTAIONINX COOPYKEHUSX.

43. TTopsitoK 1 0COOEHHOCTH pacuéTa BXOJHON YacTh OBICTPOTOKA.

44. Pacuér noTka OBICTPOTOKA.

45. Pacuér conpspkeHus 0pe(hoB B OBICTPOTOKAX. PacuéT BRIXOAHON YacTH.

46. I'mnpasanueckuit pacu€t nepenana. O6mue cBeaeHus.

47. OcHoBHBIE TUIBI racuteneil sHeprun. CrienuanbHble TaCHTEIH.

48. T'unpaBimaeckuii pacuéT BOJ0OOHON CTEHKH.

49. l'mppaBnndeckuit pac4ET BOAOOOHHOTO KOJIOIA.

50. ITonATHe TUAPaBINYECKOTO yAapa B Tpybomposoaax. Buasl yaapa.

51. OcHOBHBIE pacUETHBIC 3aBHCUMOCTH IS OTIPEISNICHNS] CKOPOCTH yIapHOI BOJHEI M BEJTHIUHEBI yAa-pa.

52. Cnoco0slI 3aIUThl TPyOOIPOBOIOB OT THAPABIMYECKOTO yapa.

53. OcHOBHBIE MOHATHUS U BUJIbI IBIKEHUS TPYHTOBBIX BOJI.

54. be3HanopHOEe YCTaHOBUBIIEECS IIAaBHO U3MEHSIOLIEECs ABHKEHHE TPYHTOBOTO

MIOTOKA.

55. Ionarue GUIBTPALNH U CKOPOCTH (rubTpanu. OCHOBHOH 3aKOH TaMUHApHOW dunbTparmu (hop-mymna Japcu).

56. PaBHOMEpHOE ABMKEHHE TPYHTOBBIX BoA. DOpMyIIBI pacxojia U HOpMaIbHOU

TITyOHUHBL.

57. OcCHOBHOE ypaBHEHHE HEPAaBHOMEPHOTO IIJIAaBHO M3MEHSIOIIEroCs IBUKEHUS

TPYHTOBBIX BOA ((popmymna Jromron).

58. ®opMbI KPUBBIX CBOOOIHOH ITOBEPXHOCTH IIPH HEPAaBHOMEPHOM JIBHIKECHUH

TPYHTOBBIX BOJI B IPU3MATHUECKOM pyCIIE.

59. Pacu€t mpuToKa BOABI K BOAOCOOPHOI ranepee.

60. Pac4éT nmpuTOKa BOIBI K KPYTJIIOMY COBEpPIIEHHOMY KOJOJLY.

61. ®uibTparys BOAbI U3 KaHAJIOB.

62. ®unprparms 13 00IUIIOBAaHHOTO KaHaa.

63. O61mue cBeZieHne 0 HaOPHOH (GUIBTPAIMK O THAPOTEXHUUIECKUMU

coopyxenusiMu. [Tonsitue groroera I'TC.

64. OcuoBHBIe M depeHnnanTsHbIe ypaBHEHNS YCTaHOBHUBIIIETOCS IBIDKCHUS TPYHTOBBIX BOJI. YpaBHeHue Jlamaca.

65. I'padrueckuii MeTO MOCTPOCHHUS THAPOJHHAMUIECKOH CETKH ABUKEHHS TPYHTOBBIX BOJ MO TUA-POTEXHUIECKUMH
COOPYKEHHSIMHU.

66. Pacuér ckopocTe GIIBTpaIiy, pacxo/ia U HAaIopa 110 MOA3eMHOMY KOHTYPY

CoopyxeHus.

67. Meton DT’ 1A u ero npuMeHEHHUE I TOCTPOSHUS TUAPOAMHAMHUUECKOI CETKH.




6.2. TeMbl NUCbMEHHBIX padoT

Kypc 4

Kypcosas pabota «['mapaBindeckne pac4ETsl KaHATIOB U COOPYKEHUID.

Cocras KP:

1. 'mppaBnuueckuil pacuéT KaHAJIOB IIPU PABHOMEPHOM JBIH>KECHHH.

1.2. O0m1re MOJIOKEHUS 110 TIPOSKTHPOBAHUIO U THAPABINIESCKOMY PACUETy KaHAJIOB.

1.3. TuapaBnudeckuii pac4€éT MaruCTpaabHOTO KaHaa B 3¢MIITHOM pyclIe.

1.4. Tunpasnmyeckuii pacyétr cOPOCHOTO KaHANA B 3EMIITHOM pyCII€.

2. PacuéT HepaBHOMEPHOTO yCTAHOBHBIIIETOCS IBIDKCHHUS B MarHCTPaJIbHOM KaHae.

2.1. O01ue moaoKEeHHUsI.

2.2 OmpeneneHue xapakrepa u TUIa KpuBoil cBOOOIHON MOBEPXHOCTH BOABIL.

2.3 Pacuét kpuBOii cBOOOIHOMW TOBEPXHOCTH 10 criocody b.A. baxmerena.

3. T'mapaBnmgeckuii pacu€T CONPSATArOIIEro COOPYKEHHS - OBICTPOTOKA.

3.1 O6m1ue moaoKeHUs.

3.2 PacuéT BXOAHOM YacTH OBICTPOTOKA.

3.3 Pacuér n0TKa OBICTPOTOKA.

3.4 Pac4éT BBIXOIHO YacTH OBICTPOTOKA

CTpyKTypa NOSICHUTENBHON 3aIIMCKU KypCOBOil pabOoTHI

U €¢ OPUCHTHPOBOYHEIA 00BEM

bnank 3amanus (1c)

Yacts 1. 'mapaBnugeckuil pacuéT KaHAIOB IPU PABHOMEPHOM IBHXKEHUH(6-8C.).

[Tonepeunsie ceuenuss MK u CK (1 c.).

Yacts 2 . Pacuét HepaBHOMEPHOTO YCTAaHOBHBIIIETOCS IBIDKCHUS B MarnCTpaabHOM KaHaue. (5-7¢.).

Ipononsasrit mpoduas MK (1 c.).

Yacts 3. ['uapaBnndeckuii pacy€r CONpAraroLIero coopyxenus - opictporoka.(10-12 c.).

KommonoBouHast cxema 0picTpotoka (1 ¢. A 3).

CI1coK HCITOTB30BaHHBIX UCTOUHUKOB (0,5¢.)

IMPUMEYAHUE: ucxoansle JaHHbIE U OJIaHK 3aJaHUs XpaHATCS B OyMakHOM BHJIE€ Ha COOTBETCTBYIOIIEH Kadeape
KypcoBas paboTa BBEIOIHSETCS ¢ TOMOIIBIO MeToAYecKuX ykazanui [JI3-1 u JI3-3], Hacrosimieid PabGoyeii mporpaMmsr
ITepeueHs BapraHTOB 3aTaHIH KOHTPOJIBHOH PaOOTHI, METOIMKA €€ BRIITOJTHEHHS i HEOOXOIIMas INTepaTypa MPpUBEICHE B Y4eOHO-
METOAMYECKUX H3IaHMIX, pasMemI€HHbIX B Onbmmoteke HUMU JITAY, 8 DUOC HUMU AT'AY (caiiT http://www.ngma.su/),
KopropaTuBHO# cucteme MuctutyTa B Microsoft Teams.

6.3. @oH/1 OLIEHOYHBIX CPEICTB

1. IIOKA3ATEJIN, KPUTEPUU U LHKAJIbI OHUEHWMBAHMA KOMIIETEHIIUN

Onenka copMupoBaHHOCTH KomreTeHInid y ctyaeHToB HUMU JIon’AY u BbICTaBJIEHHE OIIEHKH MO OTACIBHON TUCIHITTHHE
BEJIETCS CIEeIYIONIUM 00pa3oM:

- JUISl CTYZEHTOB OUHOM (POpMBI 00yUEHHUSI HTOTOBAs! OLIEHKA 110 JUCIUILIMHE BhICTaBIsAeTcs o 100-6annbHoM cucteme, a 3aTeM
NIEPEBOJUTCS B OLEHKU «OTIMYHO», «XOPOILOY», «YIOBIETBOPUTEILHOY, KHEYAOBIETBOPUTEILHOY, «3aUTEHO» U «HE 3aUTCHO;

- JUISL CTYZCHTOB 3a09HOM M 09HO-3209HOH (popMBI 00yUECHHUS OLIEHUBACTCS 110 MATHOAIIIHHON ITKaIe, OIIEHKAMH «OTIHIHOY,
«XOPOIIO», YAOBIETBOPUTEIHHOY, KHEYJOBICTBOPUTEIBEHOY; «3aUTEHO) HIIH «HE 3aYTCHOY.

Bricokuii ypoBeHb OCBOECHUS KOMIIETEHLIMH, HTOTOBasl OIICHKA 110 JUCLHUIUIMHE «OTIUIHO» MK «3a4TeHo» (90-100 Gansos):
TIIyOOKO 1 IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPITBIBAOLIE, IIOCIICI0BATEIbHO, YETKO H JIOTHYESCKH CTPOIHO ero
M3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTHKO, CBOOOIHO CIIPABIIETCS C 331a9aMHy, BOIPOCAMHU U APYTUMH BHIAMHI
MPUMEHEHUS 3HaHUH, IPUYEM He 3aTPyTHIETCS C OTBETOM IIPU BUAOM3MEHEHUH 33JaHHUH, HCTIONB3yeT B OTBETE MaTepHall
MOHOTpa(hUUECKON TUTEPATYPBL, IPABUIEHO 0OOCHOBBIBACT IPHHSATOE PELICHHUE, BIAICeT PA3HOCTOPOHHUMH HaBBIKAMHU H
MpHUeMaMH BBITIOHEHHUS TPAKTHIECKHX 3a1ad. CHCTEMHO 1 ITIAHOMEPHO paboTaeT B TEUCHUH CEMeCTpa.

[ToBBIIIEHHBIH YyPOBEHb OCBOCHHUS KOMIIETEHINIA, HTOTOBAsI OLICHKA IO AUCIUIUIMHE «XOPOIIOY» WK «3auTeHoy» (75-89 6amoB):
TBEPJI0 3HAET MaTepHall, FPaMOTHO M MO CYLIECTBY M3JIaraeT ero, He J0MycKas CylIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MPABIJIHHO MPUMEHSET TEOPSTHUCCKUE TOIOKSHHUS IIPH PEIICHUH MTPAKTHIECKAX BOIIPOCOB M 33/1a4, BJIaIeeT HEOOXOANMBIMHA
HaBBIKAMH ¥ IPHEMaMH UX BITOTHEHHA. CHCTEMHO W INIAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH, UTOTOBAs OIIEHKA 10 JUCLUIIIHHE «yAOBICTBOPUTEIHHOY HIH «3a4TeHO» (60-74
0asa): IMeeT 3HaHUs TOJIBKO OCHOBHOTO MaTepHaia, HO HE YCBOWII €r0 IeTaleH, JOIyCKaeT HETOYHOCTH, HEAOCTATOUHO
NpaBIJIbHEIE (POPMYITHPOBKHU, HapYIICHHS JIOTHYECKOI MTOCIEA0BATEIFHOCTH B U3JIOKECHUH POTPAaMMHOTO MaTepHaja, HCIBITEIBAET
3aTpyIHEHUS IPH BEITOJHEHUH IPAKTHIECKUX pabdoT.

TToporoBeiiil ypoBeHb OCBOCHUSI KOMIIETCHIMI HE CPOPMHUPOBAH, HTOTOBAsI OL[CHKA MO AUCHHUILTHHE «HEYIOBICTBOPUTEIBHOY» MIN
«He3auTeHO» (MeHee 60 0aIoB): HEe 3HACT 3HAYNUTEIHHOW YaCTH MPOTPaMMHOTO MaTepuaa, JOIyCKaeT CyIECTBCHHBIC OIIHOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSMH BBIITOITHIET ITpaKTHIeckre padoTsl. Kak mpaBuiio, OleHKa «HEYIOBIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPbIE HE MOTYT MPOAOIKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH NHUCIUILINHE.

BrIcokuii ypoBeHb OCBOCHUSI KOMITETCHITUH, OIlEHKA «OTIUIHO» (25 — 23 6amra ans KI1; 20 — 18 6amna mis KP): pabora
BBITIOJIHEHA Ha BEICOKOM IPO(eCCHOHaIbHOM ypoBHE. [I0JTHOCTBIO COOTBETCTBYET IIOCTABICHHBIM B 33JaHHHU LISJISIM H 3a/1a4aM.
[pencraBneHHbIH MaTepHal B OCHOBHOM BEPEH, JIOIYCKAIOTCS MEJIKHE HeTOYHOCTH. CTy/IeHT CBOOOJHO OTBEYAeT Ha BOIPOCHI,
CBSI3aHHBIC C TPOEKTOM. BhIpaskeHa crtocoOHOCTH K Ipod)ecCHOHANIBHON aJanTaluy, HHTEPIpEeTaluy 3HaHUH 13
MEXTUCLMIUTMHAPHBIX o0nacTei
- [oBbIIIEHHBIH YPOBEHb OCBOCHUS KOMIETEHIIUH, OIleHKa «xopormioy» (22-19 6amna mis KIT; 17 — 15 6amna qis KP): pabora
BBITIOJTHEHA Ha JJOCTATOYHO BHICOKOM ITPO(ECcCHOHAIBHOM ypoBHE. JlommyiieHo 1o 3 HerpyObIX OIIMOOK, He BIMSIOMNN Ha
pesynbTar. CTyJCHT OTBEYAeT Ha BOIIPOCHI, CBSI3aHHEIE C IPOEKTOM, HO HETOCTATOYHO ITOJTHO.




- [ToporoBelii ypoBeHb OCBOEHHSI KOMITETEHIIUH, OLIEHKA «yAoBiIeTBOpuTenbHO» (18-15 6anmma ans KIT; 14 — 12 6amta ans KP):
YPOBEHb HEJOCTATOYHO BBICOK. JlomyIieHo 10 5 OMmMO0K, He CYIIECTBCHHO BIMSIONINX HAa KOHEUHBIH PE3yJIbTaT, HO X0/ PeLIeHHs
BepHBI. CTyIEHT MOXKET OTBETUTH JIMIIb Ha HEKOTOPHIE M3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUS KOMIIETCHITHH HE C(hOPMHUPOBaH, OIIEHKA «HEYAOBICTBOPUUTEIbHOY» (MeHee 15 6ammos ms KT,
MmeHee 12 6aoB amnst KP): paboTa BeimosHeHa Ha HU3KOM ypoBHe. JlonyuieHsl rpyOble omunoOky. Perenue npuHIMnuaibHo He
BepHO. OTBETHI Ha CBA3aHHBIC C IIPOEKTOM BOIPOCH 0OHAPYKHUBAIOT HEIIOHMMaHHUE TPEIMETa U OTCYTCTBHE OPHEHTALUH B

MaTepuruajC mpocKra.

2. METOJJUYECKWUE MATEPHUAJIbI, OTIPEJIEJISIOLIME ITPOLIETY Pbl OLIEHUBAHW S 3HAHWM, YMEHUI,
HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE 3TATIbIl ®OPMUPOBAHM S KOMITETEHIIMIA
OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHUIA, HABBIKOB U (VIJTH) OIBITA AESTEINbHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHKEHUS COPMHUPOBAHHOCTH KOMIIETEHIIMH OIpe/ieIeH B CIIEAYIOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. [TonoxxeHue o Tekyuiei arrectanuu 3HaHui oOydaromuxcss B HUMU JITAY (B neficTByromIel peaakiunm).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTalNH 00YJAOIINXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMIEH peJaKium).
JIOKyMEeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuanbaoM caiite HUMU Jlorl’AY https://ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHON oprann3anny/JIokaabHble HOPMATHBHbIE AKTHI.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEJJCTBA TEKVILEI'O KOHTPOJIA:
- TECTHI WJIH OWJIETHI TS IpoBeneHns mpomexyTodroro koHTpous (I1K). Xpansarcs B OyMa)kHOM BHI€ Ha COOTBETCTBYOLICH

Kadenpe;

- pa3aensl HHAUBHUYaIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;
- TOKJIaJ], COOOIICHHE TI0 TEME MPAKTUICCKOTO 3aHSATHS,

- 3aJa4YM U 3aJIaHUs.

2. OLIEHOYHBIE CPEJICTBA ITIPOMEXYTOYHOU ATTECTALIMU:
- KOMIUTEKT OMJIETOB IJIst SK3aMeHa/3auera. XpaHUTCs B OyMakKHOM BHZE HA COOTBETCTBYIoIEH Kadenpe. [Tomnexur exeroqHomy
OOHOBIJICHHUIO 1 NIEPEyTBEP)KACHNIO. UNCIIO0 BApnaHTOB OMIIETOB B KOMIIIEKTE HE MEHEE UHCIIA CTYICHTOB Ha 3K3aMeHe/3a4eTe.

7. YAEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOLYJIST)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, rox
JI1.1 |Yyraes P.P. I'uopaBnuka (TexHUYEeCKass MEXaHUKA KUAKOCTH): YUSOHUK JIs Mocksa: bacrer, 2013,
THAPOTEXHUYECKUM CIICIIHATBHOCTSIM BY30B
JI1.2 |I'ypun K.I'., lupses | MmxeHepHas rupaBiyKa: Kypc JIEKIUN 1Sl CTYJJEHTOB OUHOU U Hosouepxacck, 2020,
CT. 3a04HOM (hopm 00yueHus HanpasneHus "IIpuponoobyctpoiictBo | http:/biblio.dongau.ru/MegaPr
u Bojonoas3zoBanue", "I'uapomennopanus”, "CrponutenbcTBo" oNIMI/UserEntry?
Action=Link FindDoc&id=33
6199&idb=0
7.1.2. lonoJHUTEIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI2.1 [VYnmoeun B.T., Ogen6a |I'mapasnuka: yaeOHOE TOCOOHE Openoypr: OI'Y, 2014,
n. A. https://biblioclub.ru/index.php?
page=book&id=330600
7.1.3. MeTonuueckue pa3padoTku
ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, TOx
JI3.1 |T'ypun K.I'. WmxeHepHas THIpaBIMKa: yaeOHOE MOCOOHE TIO BBITTOTHEHUIO Hosouepkacck, 2016,
KypCOBOI pabOTHI ISl CTYICHTOB 3209HOM (hOPMBI 00YUICHHS http://biblio.dongau.ru/MegaPr
Harp. "IIpuponooOycTp - Bo 1 Boponoas3oBanue" mpohunei oNIMI/UserEntry?
"Menuopartiusi, peKyJIbTHBAIIMS U OXpaHa 3eMeb'", Action=Link FindDoc&id=62
"VHKeHepHBIE CHCTEMBI CeJTECKOX035HCTBEHHOTO 081&idb=0
BOJIOCHA0KEeHMsI, 0OBOIHEHHS H BOJIOOTBEACHU"
JI3.2 [T'ypun K.I',, llupsies | COOpHUK 3a/1a4 110 THAPABINKE: yaeOHOE mocodne Iis Hosouepkacck, 2016,
C.I'., XpamnkoBCKHii CTYZICHTOB OYHOU M 3a04YHOW HanpaBieHUS http://biblio.dongau.ru/MegaPr
B.A. "TIpupoa000ycTPOHCTBO U BOOMIOIL30BaHUE ", oNIMI/UserEntry?
"CrpoutenbcTBo” Action=Link FindDoc&id=62
593&idb=0
JI3.3 |T'ypun K.I'., HlupsieB | UmkeHepHas ruapaBinka: yueOHOEe TocoOHe 1O BHITOTHEHUIO Hosouepxacck, 2017,
CrT. KypCOBOU pabOTHI IJIsl CTYJICHTOB OYHOU (hOPMBI 00YIEHUS http://biblio.dongau.ru/MegaPr
[mampaBienus "[IprpomoodycTp - BO B BOJONONB30BaHHE" oNIMI/UserEntry?
npoduneit "Menuoparys, peKyIbTHBALUS U OXpaHa 3eMenb", Action=Link FindDoc&id=13
"TIpupogooxparHoe o0ycTpoiicTBo Tepputopuii”, "Umkenepusie | 5456&idb=0
CHCTEMBI CEITbCKOXO3SIHCTBEHHOTO BOOCHA0KEHSI, 0OBOTHEHUS
1 BojtooTBeAeHH ' KOoMITJIeKCHOE HCTI0b30BAHNUE U OXpaHa
BOJIHBIX pecypcoB' u Hampasienus "[‘mapomennoparus”




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI3.4 (T'ypun K.I',, lupsies | ['mnpaBnuka: 1ab0opaTOpHBIA MPaKTHKYM JUIS CTyIeHTOB ouHOM 1 | HoBouepkacck, 2018,
K.T. 3a04HOI (hopM 00y4eHws1, HanpaeieHus "IIpuponoodycrpoiictBo | http:/biblio.dongau.ru/MegaPr
u Bojononb3oanue”, "CrpourensctBo', "T'unpomennopanus", oNIMI/UserEntry?
"TexHocgepHas 6e30macHOCTB" Action=Link FindDoc&id=21
0659&idb=0
JI3.5 |T'ypun K.I. COopHHMK 33124 110 THApaBIMKe: yued. mocoOue ms cTya. ouHolt | HoBouepkacck, 2022,
1 3a049HO# popMbl 00y4. Hampasi. "TIpupoaoo0ycTpoicTBO U http://biblio.dongau.ru/MegaPr
Bozonoiub3oBanue", "Crpoutenscrso”, "I'unpomenuopanus”, oNIMI/UserEntry?
"Texnocdepnas 6e3onacHocTs", "Hedrerazosoe nemno” Action=Link FindDoc&id=42
7235&idb=0
JI3.6 |T'ypun K.I'. WmxeHepHas rupaBinka: yueo. mocodue uis BbII. Kypc. pao. Hosouepkacck, 2022,
CTyJ. 3a09HOU (popMbI 00y4. Hampasn. "[IpupomoodycrpotictBo u | http://biblio.dongau.ru/MegaPr
Bogonons3oBanue”, "l'mapomennopanus" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7236&i1db=0
JI3.7 |I'ypun K.I'. I'mnpaBnrka THIPOTEXHUIECKUX COOPYKeHHUI: yuel. mocodme mo | HoBouepkacck, 2022,
BBIIL. Kypc. pad. Ay CTyA. 3a04. (popMbl 00yd. HalIpaBI. http://biblio.dongau.ru/MegaPr
"CrpoutenbcTro" oNIMI/UserEntry?
Action=Link FindDoc&id=42
8404&idb=0
7.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHO# ceTH ""UHTepHeT"
7.2.1 odunmansHeiii caiit HUMU ¢ noctynom B WwWw.ngma.su
ANEKTPOHHYIO OMOINOTEKY
7.2.2 Enunoe okHO poctyna k oOpa3zoBaresbHBIM pecypcaM | http://window.edu.ru/catalog/resources?p rubr=2.2.75.4
Paznien - BonHoe x0351iicTBO
7.2.3 Poccwuiickas rocynapcTBerHas onomuoreka (o https://www.rsl.ru/
9JIEKTPOHHBIX JIOKyMEHTOB)
7.2.4 Becrutatnas 6ubmmoreka [OCToB u cTaH-7apTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 CrnpaBouHas uHopMaIMoHHas ciuctemMa «dkosorusi» | http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-
Paznen OcHOBBI IPUPOI0-00YCTPOMCTBA U 3aIIIUTHI okruzhayushhej-sredy.html, http://ekologyprom.ru/uchebnik-
OKpYXKaIoILEH cpelbl po-promyshlennoj-ekologii.html
7.2.6 IMopran y4eOHUKOB U TUCCEPTALUHA https://scicenter.online/gidravlika, ingenernaya
gidrologia.html
7.2.7 DnexrpoHHas 6ubimoreka "Haydnoe Hacnemue http://e-heritage.ru/index.html
Poccun"
7.2.8 DNeKTpoHHAass OHOJIMOTeKa yIeOHUKOB http://studentam.net/
7.2.9 CnpaBouHas cuctema «KOHCYIBTaHT TUTIOCH Cornamenne OVS mns pemennii ES #V2162234
7.2.10 CrpaBouHas cuctema «e-library» JInnensuonnstit norosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb NpOrpaMMHOro odecneyeHust
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
732 Pacuér criekrpa cTalmOHAPHBIX PEKUMOB TCYCHHS CBHUCTETBCTBO O FTOCYAaPCTBEHHOI PErHCTPaLlUK IPOrPaMM
BO/JIbI B TpaIleleNIaJbHbBIX KaHaIaxX U mist OBM Ne 2012614736
notkax» (JIOTPA.nws)
733 "TOXI+T uapoynap" COI'TTAIIEHUME Ne CT0000024/20 ot 31.01.2020 ¢
3akpbITOe aKoHepHoe 001ecTBo “HayyHo-TexHuYeCKui
LEHTp MCCIIEIOBaHUH POOIeM IPOMBIIIIICHHOM
734 Autodesk Academic Resource Center (Autocad 2022, | CornamieHue 0 IpeJOCTaBICHUH JINIIEH3NH 1 OKa3aHUI
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.5 AdobeAcrobatReader DC JIutieH3nOHHBII JOrOBOp HA MPOrpaMMHOE OOecTIeueHHe JUIs
MepCOHATBHBIX KoMITbIoTepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.6 Opera
7.3.7 Googl Chrome
7.3.8 Yandex browser
739 7-Zip




7.3.10 IMporpammHas cucteMa Juist 0OHapy X eHUs TeKCTOBBIX | JInmensuonHsIi qorosop Ne 6482 ot 28.02.2023 r.. AO
3aMMCTBOBaHUH B y4eOHBIX M HAY4HBIX paboTax «AHTHILIATHATY

«Antumnaruat. BY3» (unteprer-Bepcus);Moynb
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITBIX HCTOUYHHUKAX CETU
HUHTEPHET

7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7.4.1 basbr manaeix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
oubmmoTexa

7.4.2 ba3sl nanabix OOO "PernonanbHbIi
MHGOPMALMOHHBIA MHIEKC HUTUPOBaHUA"

7.4.3 basbr marnabix OO0 "Tpecc-Uupopm" (KoHCyabTaHT https://www.consultant.ru
+)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOZXY JISA)

8.1 034 3an 3 CrnenunanbHOE IOMEIICHHE YKOMIUICKTOBAHO CHECIHATIM3HPOBAHHON MEOCBI0 H TEXHIYECKIMU
CpencTBaMH 00Y9eHHs, CIy KaIlliuMHU JJISI IPeACTaBIeHIs HH(opMarn 6oibioi ayauropun: Habop
JEMOHCTPAaLlMOHHOTO 000pyJoBaHus (epeHocHOoI): HoyTOyk RUintro — 1 mT., MynsTUMeIuiiHOE
BH/JICOTIPOCKIIMOHHOE 000pynoBaHue: nmpoekrop AcerP5280 — 1 mrt. ¢ 3xpaHoM — 1 wT.; YcraHOBKa
JUTSL I3MEPEHUs YPOBHEH BOIBI — 1 mIT.; Y CTaHOBKA ISt N3MEPEHHUS BEMYNHBI MAaKCHMAJIBHOTO
YPOBHS IOJbEMA BOJBI B yPaBHUTEIBHOM pe3epByape — 1 mt.; I'uapasnuueckuil 10Tok — 1 mr.; bak
MOCTOSIHHOTO Hanopa — 1mT.; Bogocnus Bogomep Tomcona — 1 mtT.; Y4ye6HO-HarIsAHbIE TOCOOUS —
10 mwrt.; Tocka ? 1 wt.; PaGoune mecta ctyneHToB; Pabouee MecTo mpernoiaBares.

8.2 034 3an 1 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeAcTBaMH O0YYEHHs, CIy KaIlliMHU AT IPeACTaBIeHIs HH(opMaln 6oibioi ayauropun: Habop
JEMOHCTPALMOHHOTO 000pyAoBaHus (epeHocHoi): HoyTOyk RUintro — 1 wt., MynsTUMeauiiHOE
BHICONPOCKITMOHHOE 000pymoBanue: mpoekTop AcerP5280 — 1 wmt. ¢ axpanom — 1 mt.; [TpuGop
Hapcu — 1 wt.; YcraHoBKa 1711 U3y4€HUs PEKUMOB JABHKEHUS KUAKOCTU — | IIT.; YcTaHOBKA 11
M3y4YeHUs THAPOCTATHUECKOTO AaBIeHUS — | IIT. Ha TUIOCKYIO MOBEPXHOCTD; Y CTAHOBKA JIJIsI
n3y4yeHus ypaBHeHHs bepHyium — 1 mt.; YcTaHOBKA U1 U3y4YCHUS KO PHUIHCHTA
THIPaBIHYECKOTO TPEHHS — 1 mT.; YCcTaHOBKA JUIS U3yYSHHS MECTHBIX CONTPOTHBICHHN — | TIT.;
YcraHoBKa JU1 U3YUEHHUS UCTEUEHUS )KUJIKOCTU U3 OTBEPCTHI U HacaakoB — 1 mT.; Y cTaHOBKa AJIst
M3y4eHUs THAPABIMYECKUX YCIOBH paboThl ObIcTpoTOKa — 1 1T.; ['MapaBinveckuii 10TOK — 2 1IT.;
Bak mocTostHHOTO Hamopa — 2 mit.; Bomocius Bogomep Tomcona — 2 mitT.; Y4eOHO-HATTISTHEBIC
mocobust — 10 mrt.; [locka ? 1 mT.; Paboune mecta cTynenTos; Pabouee MecTo mpermopaBaTeds.

8.3 3 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpeAcTBaMH 00Y4EHHsI, CIIy KaIllUMHU ATl IpeACTaBIeHHs HH()OPMAIH OOIIBIION ay TUTOPHH:
Habop nemMoHcTpannoHHOro 000pynoBaHus (epeHocHoit): HoyTOyk RUintro — 1 mr.,
MYJBTHMEIMITHOE BUICONPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanoM — 1
mrt.; CucremHslit 610k Pro-511 — 8 mr.; Monutop 17" KK VS — 8 mt.; IIpunrep Canon LBP-810
- 8 mir.; TepmuHanbHas cTanuus, cepsep -1 wr.; TepMuHaNBHBIA KIHMeHT — 15 mT.; Y4eOHo-
HarsiaHble mocobus (5 mrt.); Jlocka ? 1 mr.; Paboune mecta ctyneHnToB; Pabouee mecto
IIpEroAaBaTes.

8.4 8 CrnenunanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATI3HPOBAHHON MEOENBI0 B TEXHHYECKIMU
CpelcTBaMH O0YUYEHUs, CITyKaIlllMMU [UIS IIPeICTaBIeH s HHpOopMaIuu 6ouibioit ayauropun: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 ., My TbTHMEIMIHOE
BUJICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ sxpanom — 1 mt.; YuebHO-
HarsIIHBIE Tocoous (26 mt.); JlabopatopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOTIPOBOIHOM CETH, TabopaTopHast ycTaHOBKa «OUHCTKA BOJBI C TOMOIIBIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHaIN3allui ¥ BHYTPSHHETO
BOJZIOIIPOBO/1a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIraTEIbHOM, IPEJOXPAHUTEIILHON
apMartypsl, 1a00paTOpHBIH CTEHA A MOHTaXa acOeCTOLIEMEHTHBIX TPYO, 1ab0paTOpHbIi CTeHA AT
MOHTa’ka 4yTYHHBIX TPYO, 1a00paTOPHBII CTEH] IJIsl 0OPE3KHU U CBAPKH HOJIUIIPONIIICHOBBIX TPYO;
Hocka ? 1 mt.; Paboune mecta ctynenToB; Pabodee MecTo mpenojaBaress.

9. METOUYECKHUE YKA3ZAHMUS JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHTUIIJIMHBI (MOAY JIS)

1. Tlonoxxenue o Tekymiel arrecranuu odydatomuxcss B HUMU [ITAY : (BBeneHo B AeiicTBHe MpukazoM aupekropa Nell19 ot 14
utonst 2015 r.) / HoBouepk. nHx.-menuop. uH-T JJonckoit 'AY .- Ho-Bouepkacck, 2015.- URL : http://ngma.su (nata oGpareHus:
27.08.2020). - Tekcr : 3NeKTPOHHBIH.

2. TunoBsle GOPMBI TUTYIIFHBIX JTUCTOB TEKCTOBOH TOKYMEHTAIINH, BBITIOHAEMON CTyJeHTaMH B ydeOHOM niporiecce / HoBodepk.
nHXK.-Menuop. uH-T JJoHckoi 'AY.- HoBouepkacck, 2015.- URL : http://ngma.su (aata oopamenwus: 27.08.2020). - Teker :
3JIEKTPOHHBIH.

3. ITomoxeHue 0 KypcoBOM IIpoeKTe (paboTe) 00yJaroImuxcs, OCBanBAIONINX 00pa30BaTebHBIC IPOTrpaMMBI OaKaTaBpHara,
CTIEIIATINTETa, MATUCTPATyPHI : (BBEJCH B JeHCTBHE MpHUKa3oM aupexropa Nel20 ot 14 urons 2015r.) / HoBouepk. HHX.-MEIHOp. HH
-1 [lonckoit 'AY .- HoBouepxkacck, 2015.- URL : http://ngma.su (nata obpamenus: 27.08.2020). - TekcT : 21eKTpOHHBII.

4. ITonoxeHne 0 MPOMEXKYTOYHOH aTTECTAIIMU 00YJYarOLIHXCS IO IPOrpaMMaM BBICIIETO 00pa30-BaHHUs : (BBEICHO B JICHCTBHE
npukazom aupekropa HUMU Touckoit [AY Ne3-OJ ot 18 staBaps 2018 r.) / HoBouepk. wwx.-Menuop. uH-T JloHckoit [AY .-




Hogouepxkacck, 2018. - URL : http://ngma.su (gara oopamenus: 27.08.2020). - TekcT : 37eKTPOHHBIH.




