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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

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas paboTa

JacoB Ha KOHTPOJIb

33ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

108

16
88

Kype 4
Bup 3anaruii vio | P Hroro
Jlexuun 6 6 6 6
JlabopatopHbie 4 4 4 4
IIpaxruueckue 6 6 6 6
Uroro ayn. 16 (16 |16 |16
KonrakrHas pabora |16 |16 [16 |16
Cawm. pabora 88 |88 |88 |88
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 [ 108
Buas! KOHTpOIIA Ha Kypcax:
3auer 4 ceMecTp
Kypcosast pabota 4

cemecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1 | Lensio sBIsI€TCA OCBOCHHUE TUCIUILIHHEL. PopMupoBaHHe (YCBOCHHE) BCeX KOMIETEHIIUH, IPEYCMOTPEHHBIX pabodnM
yueOHBIM [IAHOM MO THUAPABIHKE COOPYKEHUH B 001aCTH THIPOMENNOPALUH.

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

Hukn (pa3men) OIL: | b1.B

3.1 | TpeGoBaHus K NpeJBapUTe/IbHOI IIOAT0TOBKE 00y4aI01erocs:

3.1.1 | I'mnpasnuxa

3.1.2 [Tuxgponorus u peryaupoBaHUe CTOKA

3.1.3 | UnxeHepHbIE KOHCTPYKLUU

3.1.4 | MenuopaTuBHOE 3eMIIEIEIHE

3.1.5 [ MenuopaTuBHbIE 1 CTPOUTEIBHBIC MAIITHEI

3.1.6 | Bonuslii peectp

3.1.7 | 'mppometpust

3.1.8 | UnxkeHepHas reoorus

3.1.9 | KnumaTonorus 1 MeTeopoJIoTus

3.1.10 | KommbrotepHas rpadrka B IpoQecCHOHANBHON AEITEIbHOCTH

3.1.11 | ITouBoBeneHue

3.1.12 | ConpoTHBIE€HIE MaTePHATIOB

3.1.13 | YueOHas 03HAKOMHUTEIbHASI MTPAKTHKA 110 TIOYBOBEICHHUIO U TE€OJIOTUN

3.1.14 | YuebOHas TexHOIOTHUECKas (IPOU3BOJCTBCHHO-TEXHOIOTHYECKAs) TPAKTHUKA IO THAPOMETPHU

3.1.15 | OxoHOMMKa BOAHOTO XO3sCTBA U MEJIMOpALUU

3.1.16 | Metposorusi, cTaHIapTU3aLus U cepTHdUKams

3.1.17 | CtpoutenbHble MaTepHabl

3.1.18 | TeopeTnueckast MEXaHHUKa

3.1.19 | Oxosorus

3.1.20 | DxoHOMMKA

3.1.21 | Beenenue B uH(OPMALMOHHBIE TEXHOIOTHH

3.1.22 | UnxeHepHast reose3us

3.1.23 | UmxenepHas rpaduka

3.1.24 | MaremaTuka

3.1.25 | YueOHas TexHonoruyeckas (ponu3BOACTBEHHO-TEXHOJIOTHYECKAs ) IPAKTUKA 110 TEOIE3UU

3.1.26 | dusuka

3.1.27 | Xumus

3.1.28 | Boanslii peectp

3.2 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHME JaAHHOM IMCUMIIJIMHBI (MOYJIs1) HE00X0AMMO KaK
npejauecTByionee:

3.2.1 | I'mapoTtexHudeckue coOpyKEeHHs MEIUOPATUBHBIX CUCTEM

3.2.2 | Menuoparust 3eMelb

3.2.3 | OCHOBBI TEXHOJIOTHH CEIHCKOXO3IHCTBEHHOTO IIPOU3BOICTBA

3.2.4 | CTtpouTenbCTBO, PEMOHT U PEKOHCTPYKLUS METHOPATUBHBIX CUCTEM

3.2.5 | 3amuTa BBITYCKHOM KBAIN(UKALMOHHON pabOTHI, BKIIOYAs IIOATOTOBKY K MPOLEIYPE 3aIUTHI U MPOLEAYPY 3aILUTHI

3.2.6 | Menuoparyisi BOTHBIX 00BHEKTOB

3.2.7 | Hacocel 1 MCJIMOPATUBHBIC HACOCHBIC CTAHIIMU

3.2.8 | OueHka Bo3A€MCTBUS Ha OKPYXKAIOIIYIO Cpery

3.2.9 | [IpoekTupoBaHNE METHOPATHUBHBIX CUCTEM

3.2.10 | IIpon3BoacTBEHHAs MPaKTHKA - HAYYHO-UCCIeaoBaTeNnscKas pabora (HUP)

3.2.11 | [IpousBoAcTBEHHAS MTPEIIUILIOMHAS SKCIUTyaTallHOHHAS TPAKTHKA

3.2.12 | Okcrmyatanys 1 MOHUTOPUHT METHOPATHBHBIX CUCTEM

4. KOMIIETEHLY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JACHHATLINHBI
(MOZY.JIs)

IIK-2 : Crioco0eH 0praHu30BbIBATH PEMOHTHO-IKCILIYATALIHOHHBIC PA0OTHI H Pa00ThI 10 YX01Yy 32 MEIHOPATUBHBLIMH
CHCTeMaMH, KOHTPO/Ib PAHOHAIBLHOT0 HCNOJIb30BAHNS BOAHBIX PecypcoB Ha MeJHOPATHBHBIX CHCTEMAaX




[IK-2.10 : BnameeT HaBBIKaMH pa3paOOTKH MEPOTIPUATHIN IO TEXHUIECKOMY COBEPIIIEHCTBOBAHHIO MEIHOPATHBHEIX CHCTEM

[1K-2.4 : YMeeT BBINOIHATH HEOOXOMMbIE HHKEHEPHBIE PacdEThl, 0POPMIIATH OTYETHYIO TEXHUYECKYIO JIOKYMEHTAIHIO

ITK-4 : Crioco0eH HCnoJ1b30BaTh OCHOBHbIE 3AKOHbI €CTeCTBEeHHOHAYYHbIX JUCLHMILINH, TEOPETHYECKOI0 U
IKCIEPUMEHTATBHOI0 HCCIeJOBAHUS MPH pellleHNH NpodeccHOHATBHBIX 32124

I1IK-4.1 : 3HaeT OCHOBHbIE IPUHIUIIBI AHATM3a MEJIMOPATUBHBIX CUCTEM U COOPYKEHUH, COCTOSIHUS KOMIIOHEHTOB OKpY>KaroIien

cpensl

[1K-4.2 : YMeeT BBIOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIIEPUMEHTOB

[1K-4.3 : BnazmeeT ombITOM HCIIOIB30BAHMS HAYYHBIX 3HAHUH IS PEIICHUS KOHKPETHBIX 3a/1a4 B 00JIACTH THAPOMETHOPAITIH

5. CTPYKTYPA U COOEPXKAHUME JTUCHUIIJINHBI (MOAY JIs)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Paznen 1. PapHomepHoe
0e3HanopHoe IBUKeHUE BOIbI B
KaHajJax

1.1 PaBHOMepHOE Oe3HanOpHOE 4 1 I1K-4.1 IIK- JI1.1 0
JIBIDKEHHE BOJIBI B KAHAJIAX. 4.2 TIK-4.3 JI1.2J12.1J13.
Tunbl OTKPBITHIX pyced. ITK-2.4 T1K- 1J13.2J13.3
OCHOBHBIE pacueTHbIE 2.10 JI3.4 JI3.5
3aBUCUMOCTH. OCHOBHBIE THUTIBI JI3.6
3a]a4 10 pacyeTy KaHajJoB Ha D132 33 54
paBHOMEpHOE JBM)XECHUE. 2536 57 38
I'mnpaBnudecku HauBBITONHEHIIIEE 99 210
ceueHne. OCHOBBI
MIPOEKTUPOBAHMS KaHAJIOB.

JlomyckaeMble CKOPOCTH.
Oco0eHHOCTH THAPABIHIECKOTO
pacueTa 00IMIIOBaHHBIX KAHAJIOB.
I'mppaBnuueckuil pacuér kaHaIoB
COCTaBHBIX M 3aMKHYTHIX
npodueit.

/J1ex/

1.2 OcHOBHBIE THITBI 337124 pacyeTa 4 1 [TK-4.1 TIK- JI1.1 0
KaHaJIOB IIPU PAaBHOMEPHOM JIBHKE 4.2 TIK-4.3 JI1.2J12.1J13.
-HUU BoAbl. OCHOBBI [K-2.4 TIK- 1J13.2J13.3
MPOEKTUPOBAHUS KAaHAJIOB. 2.10 JI3.4JI3.5
Pemenwue 3anau o pacuery JI3.6
KaHaJIOB HAa paBHOMEPHOE 210233054
nBmkeHue. IIpoek-TupoBanue 25026 27 38
KaHaJIOB U3 yCIIOBUS 29 310
HEPa3MbIBAEMOCTH H
HE3aWIIEMOCTH C UCTIOJIb30BaHUEM
pexomenganmii CHull, C.A.

I'mpruxana, E.K. PabkoBoii.
Brinaua 3amanus no KypcoBoi
pabore.

Mp/

1.3 IIpoexrupoBaHue KaHAIOB 4 1 [TK-4.1 TIK- JI1.1 0
Pacuer kaHa/I0B THAPABINYECKU 4.211K-4.3 | JI1.2J12.1J13.
HauBbITOJIHEHIIIETO CEUEHNUS, [K-2.4 TIK- 1J13.2J13.3
3aMKHYTO-TO CEUEHHS, COCTABHBIX 2.10 JI3.4J13.5
npodrieii Ha paBHOMEpHOE JI3.6
JIBHOKEHHE. D152 3354
Mp/ 25026 27 38

399 310




1.4 «OrmpeneneHne THAPaBINISCKAX 2 [1K-4.1 TIK- JI1.1
rapamMeTpoB MOTOKA MPH 42T1IK-4.3 | JI1.2J12.1J13.
PaBHOMEPHOM JABHXKEHUU BOJBI B IK-2.4 IIK- | 1J13.2J13.3
OTKPBITHIX pycnax» /J1ab/ 2.10 J13.4 J13.5

JI3.6
313233 54
35356 37 38

39 310

1.5 Perrenye OCHOBHBIX TUIIOB 3a1a4 22 [1K-4.1 IIK- JI1.1
Ha paBHOMEPHOE JIBH)KEHUE 4.21IK-4.3 | JI1.2J12.1J13.
kuakocTH. Perienne 3anay s [TK-2.4 T1K- 1JI13.2JI13.3
KaHAJIOB COCTABHBIX U 3aMKHYTBIX 2.10 JI3.4 JI13.5
npoduiieii. Pemenue KypcoBoit JI3.6
pabotel. [IpoekrupoBanue 21523354
MarucTpajlbHOrO KaHalla Ha 9506 07 08
MIPOMYCK MAaKCUMAaIBHOTO PAacXo/a. 29 510
IIposepka paboTHI
MarmcTparbHOTO KaHaJIa Ha
IIpoIrycK (opCUpPOBaHHOTO
pacxona. [Toctpoenue
TTOTIEPEYHOTO CCUCHUS
MarucTpaibHOTO KaHaJa.

IIpoekTrpoBanue COPOCHOTO
KaHaJa THIPABINICCKA
HaUBBITOTHEHINETO CEUSHHMS.
IlocTpoenue nonepeyHoro
ceyeHus copocHoro kaHana. /Cp/
Pa3znes 2. YeranoBuBuIeecst
HEPABHOMEPHOE IBUKEHHE BObI
B OTKPBITBIX pycjax

2.1 YcTaHoBUBIIEECS HEPABHOMEPHOE 1 ITK-4.1 TIK- J.1
JIBUKEHHE BOJBI B OTKPBITBIX PyC- 42T1IK-4.3 | JI1.2J12.1J13.
Jax. IK-2.4 K- | 1J13.2J13.3
VY nenbHas sHeprus Ce4eHus, 2.10 JI3.4 JI3.5
KpUTHYECKas IyOHHa, JI3.6
KPUTHUYECKUH YKIIOH, JTMHUH 21523354
HOpPMAaJIbHOM ¥ KPUTHUYECKOM 25026 27 28
rny6unsl. CrokoitHoe, OypHOE U 39 310
KPUTHYIECKOE COCTOSHUE ITOTOKA.

[Mapametp xuHETHUHOCTH. Yncio
Opyna.
/JTex/

2.2 HepaBHOoMepHOE ABMKEHUE BOJIBI B 1 [1K-4.1 IIK- JI1.1
OTKPBITHIX MPU3MATHIECKAX 421IK-4.3 | JI1.2J12.1J13.
pycmax. MMK-2.4 K- | 1J13.2J13.3
Omnpenenenue KPUTUIECKOH 2.10 JI3.4 J13.5
TITyOUHBI, KPUTHYECKOTO YKIOHA, JI3.6
aHaM3 (OPMBI KPHBEIX CBOOOTHOI 013022354
IIOBEPXHOCTH IIPH HEPABHOMEPHOM 35396 37 38
JIBUKCHHH. 29 310
Mp/

2.3 Pacuetsr HepaBHOMEpPHOTO 1 [TK-4.1 TIK- JI1.1
JIBVKEHHSI BOJIBI B OTKPBITBIX 4.2 1IK-4.3 JI1.2J12.1J13.
MIPU3MATU-YECKUX pycliax. [K-24TIK- | 1J13.2J13.3
Pacuer HepaBHOMEpHOTO 2.10 JI3.4J13.5
JIBUKEHHSI BOJBI B OTKPBITHIX JI3.6
MIPU3MATHYECKUX U 010223354
HETIPU3MATHYECKUX PYCIIax. 2536 57 38
Cnoco6 B.A. baxmeresa, M.M. D9 510

Cxu6s1, B.1. YaprOMCKOTO.
Mp/




24 Pemenne KypcoBoi paboTHL 20 ITK-4.1 TIK- J.1
Pacuér HepaBHOMEpHOTO 42T1IK-4.3 | JI1.2J12.1J13.
JIBUKEHHSI BOJbI B MAaTUCTPAILHOM I1K-2.4 TIK- 1JI13.2J13.3
KaHasne 1o crnocody b.A. 2.10 JI3.4 JI3.5
BaxmereBa. [loctpoenue JI3.6
TIPOAOIBHOTO TPO(HIIS 21523354
kaHama. /Cp/ 95026 97 08

39 310

2.5 Jduddepenunanbupie ypaBHEHUS 1 [1K-4.1 IIK- J.1
HEpPaBHOMEPHOTO 4.21IK-4.3 | JI1.2J12.1J13.
YCTaHOBUBUIETOCS JIBUXKEHUS BOJBI MK-2.4 K- | 1J13.2J13.3
B OTKpBITHIX pycnax. Kpuseie 2.10 JI3.4 JI13.5
CBOOOIHO MOBEPXHO-CTH. JI3.6
OcHoBHoOe nudhepeHranTbHoe 21323354
YpaBHEHHE YyCTaHOBHUBILETOCS 2536 27 38
HEPaBHO-MEPHOTO TJIaBHO 29 510
HM3MEHSIOIIEroCsl BIKEHUS.

IToka3zaTenbHas 3aBucu-MocTh b.A.
BbaxmereBa 1111 Momynel pacxoaa.
®DopMBbI KPUBBIX CBOOOHOMN
ITOBEPXHOCTH B IIPU3MATHIECKUX
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 TEOPUH
conpsixxenus Obedos.

3.1 T'unpaBnuyeckuii MpbIKOK. 1 [1K-4.1 TIK- JI1.1
Omnpenenenue, S1€MEHTHI U BUABI 4.2 11K-4.3 JI1.2J12.1J13.
THJIPABIMYECKOTO TPHIKKA. [TK-2.4 T1K- 1J13.2J13.3
OCHOBHOE ypaBHEHUE 2.10 JI3.4 J13.5
TUJPABIMYECKOIO IPBIKKA. JI3.6
IIpeoKKOBast pyHKIMS U ee 21523354
rpaduk. OnpeneneHue 2536 27 38
CONPSHKEHHBIX TITyONH 99 210
THJPaBIMYECKOTO MPBIKKA B
NIPSIMOYTOJIbHOM pyciie. JlinHa
TIPBDKKA.

/JTex/

32 OCHOBBI TEOPUH CONPSKEHUS 1 [K-4.1 IIK- J.1
onedos. 4.2TIK-4.3 | JI1.2J12.1J13.
OCHOBHBIE CXeMBI Pa0OTHI IK-2.4 IIK- | 1J13.2J13.3
COOPYKEHHUN U PEKUMBL 2.10 JI3.4 J13.5
comnpspkeHus 6bedoB. OCHOBHBIE JI3.6
3aBUCHUMOCTH T€OPHHU COTIPSIKEHHS 21523354
66e(OB B COOPYKEHHSX, 25026 27 28
PpaboTaroLINX MO CXeMe UCTCUCHHUS 99 310

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 1 ITK-4.1 TIK- J.1
OCHOBBI TEOPUH COTIPSHKCHUS 42T1IK-4.3 | JI1.2J12.1J13.
O6edoB. IMK-2.41IK- | 1J13.2J13.3
Pacuer cxaroit riryOHHBI B 2.10 J13.4 J13.5
paznununbix cxemax ['TC, JI3.6
OCHOBHBIX 3JIEMEHTOB IIPBDKKA, 21523354
(dhopm conpsireHust ObeoB. 2526 97 38
Pemenue 3agau. 39 310
Mp/

34 «Ompenenenue napameTpoB 1 [TK-4.1 TIK- JI1.1
COBEPLICHHOIO T'UAPABINYECKOIO 4.21IK-4.3 | JI1.2J12.1J13.
IIPBDKKA B IPSIMOYTOJIBHOM IMK-2.4 K- | 1JI13.2J13.3
MIPU3MATHYECKOM pyclie 1 2.10 JI3.4J13.5
TIpoBepKa (GopMBI COTTPSIKESHUS JI3.6
IIOTOKOB HIKHEM Obethe 01322354
coopy>keHus». /J1a6/ 25026 27 38

39 310

3.5 Penrenue KypcoBoii pabOTHL. 16 [TK-4.1 TIK- JI1.1
T'unpasnuyeckuii pacuér 4.2 TIK-4.3 JIT.2J12.1J13.
onicTpoToKa. BXogHas 4acTb. [1K-2.4 TIK- 1J13.2 JI3.3
JloTok ObicTpoTOKA. Perienne 2.10 JI3.4J13.5
KypCOBOH pabOTEL. JI3.6
I'uppaBaugeckuit pacyér 313203354
BBIXOJIHO#1 YacTu ObicTpoTOKa. /Cp/ 3536 37 38

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

4.1 T'unpaBnuyeckuit pacuet 1 [TK-4.1 TIK- J1.1
TacHUTesIeH SHEPTUH U 4.2 1IK-4.3 JI1.2J12.1J13.
COTIPSATAIONINX COOPY-KEHUH. [TK-2.4 T1K- 1J13.2J13.3
T'unpasnuyeckuii pacuer 2.10 JI3.4 JI3.5
BOJ0OOOHHON CTEHKH, BOJOOOMNHOTO JI3.6
KOJIOAIA U KOMOMHUPOBAHHOTO 21523354
racurens. Knaccudukarms 3536 37 38
COIIPSITAIOIINX COOPYKe-HHH. 29 510
T'mppaBnuueckuit pacuér
ObIcTpoTOKA. ['MapaBHYecKuii
pacuer ne-penaaa. KonconpHbIi
nepena.

/J1ex/

4.2 TunpaBnuyeckuii pacuer 1 [TK-4.1 TIK- JI1.1
racuTesei SHeprumu. 4.211K-4.3 | JI1.2J12.1J13.
I'mnpaBnudeckuii pacyer IMK-2.4 K- | 1J13.2J13.3
BOJIOOOMHOM CTEHKHU, BOJOOOMHOIO 2.10 JI3.4 JI3.5
KOJIOAIIa 1 KOMOMHHPOBAaHHOTO JI3.6
racurelis SHepruu. MmkeHepHsIe 313203354
KOHCTPYKLUH racuteneit 25026 27 38
Mp/ 39 310

43 «OrbITHAS IPOBEpKa pabOTHI 1 [1K-4.1 TIK- JI1.1
BOI000#HOI cTeHkny /J1ab/ 4.2 1IK-4.3 JI1.2J12.1J13.

MMK-2.41IK- | 1J13.2J13.3
2.10 JI3.4 J13.5
JI3.6
013203354
3536 37 38
39 310

4.4 Penrenue KypcoBoii pabOTHI. 10 I1K-4.1 TIK- JI1.1
ITocTpoeHne KOHCTPYKTUBHOU 4.2 TIK-4.3 JIT.2J12.1J13.
CXEMBbI OBICTPOTOKA B CTAHIAPTHOM ITK-2.4 T1K- 1J13.2J13.3
Macmrabe. OpopmieHue 2.10 JI3.4 J13.5
pabotsl. /Cp/ JI3.6

010223354
3536 37 38
39 310

Pazpnen 5. [IBu:keHne rpyHTOBBIX
BOJ,




5.1

bes3nanopHoe nBuxeHuE
TPYHTOBBIX BO/.

OCHOBHBIE TTOHATHS U
omnpexneneHus. CKOpoCTh
¢unprpanun. OCHOBHOH 3aKOH
JaMUHAapHON (QPUIbTPALUK
(popmymna Japcu). PaBHOMepHOE
JBIKE-HHE TPYHTOBBIX BOJ.
OcHOBHOE ypaBHEHHE IIIaBHO
H3MEHSIoIIerocs: 6e3-HalopHOTo
JBIDKCHUS TPYHTOBBIX BOJ
(dpopmyina Hromron). Auddepeniu-
aJIbHbIE YPABHEHUS
HEPaBHOMEPHOTO JIBIKCHUSL.
DOopMBI KPUBBIX JENPEC-CUMU.
ITpuTOK BOJIBI K BOAOCOOPHOH
rajepee " K Kpyriaomy
COBEPIIICHHOMY KOJOZILY.
@uibTpanys U3 KaHajioB.
HanopHoe nBu»KeHHE TPyHTOBBIX
oz o I'TC.

OcHoBHbIe TU(depeHnnanbHbIe
ypaBHEHHMS JBIKEHUS. Y paBHEHHE
Jlarutaca. HamopHas dyHKIus,
MIOTEHIINAT cKopocTH. JIMHMS ToKa
1 QYHK-LIUS TOKA.
I'mpponnHaMuueckas ceTka
JBUKEHHSI TPYHTOBBIX BOJ. Pacuér
37eMeHTOB noTtoka. Meton DT JIA.
/Cp/
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Paznen 6. [loaroroBka k 3a4éTty

6.1

IToaroroBka u cgada
3auéra /3auét/
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6. @OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoO/1bHBIE BOIIPOCHI U 3aJaHUS

1. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHWA J1J15 ITPOBEAEHM A TEKVIIEI'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:

. YcioBus paBHOMEPHOTO IBIKEHHUS BOABI B KaHATAX.

. @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.

. OCHOBHBIE THUIIBI 33/1a4 PACUETa KAHAJIOB HA PABHOMEPHOE [BIKEHUE.

. 'mapaBnuyeckue XxapaKTepUCTUKU KUBOTO CEUCHUSL.

. IIpoexrupoBanue kaHanoB. [lomyckaeMble CKOPOCTH.

10. ITapameTps! Tpaneuen1albHOTO CEYEHUS KaHaa.

11.Kak onpenensercss Hepa3MBIBAIOIIast CKOPOCTH BOBI B KaHase?

12.Kak onpenensiercs He3auIsI0IIas CKOPOCTh BOJbI B KaHase?

O 003N Nk~ W —




13.OcHOBHBIE 3aBUCUMOCTH AN onpeaeneHus kodddumuenta C B popmyne Hlesn.

14. OcoOCHHOCTH THIPABINYECKOTO pacyera OOINIIOBAHHBIX KAHAJIOB.

15.PacueT KaHaJIOB COCTaBHBIX MPOQUIICH.

16. Pacuer xaHaIOB 3aMKHYTHIX IONEPEUHBIX IPOQHIIeii Ha pABHOMEPHOE JBIKCHUE.

17. Pacuet apeHa)kHBIX TPYO.

18. Jlnst yero B KaHANAX yCTPAaUBAOTCS OOJIHUIIOBKA?

19. Tunsl OTKPBITHIX pyced.

20. laTh mpeAcTaBICHUE O IPU3MATHYECKIX U HEMPH3MAaTHIECKUX PyCIax.

21. JlaiiTe KI1acCUPHUKAIIUIO pycen (CO cXeMaMH) B 3aBUCHMOCTH OT YKJIOHA.

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. Pacuet kpUBBIX CBOOOIHO MOBEPXHOCTH BOABI IIPH HEPABHOMEPHOM JIBIDKEHHH B HETIPU3MAaTHYe-CKIX PyCIax 0 CIoco0y
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. Onpenenenue GOpMBI CONPsHKEHUS ObeOB.

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. OcHOBHEIE pacYETHBIC 3aBUCHMOCTH JIISI OTIPEACIICHISI CKOPOCTH YAapHOW BOJHBI M BEIMYUHEI yIa-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. ©unbTpanys BoJbl 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 NHCBMEHHBIX PadoT

Kypc 4

Kypcosas pabota «['mapaBindeckne pac4ETsl KaHATIOB U COOPYKEHUID.

Cocras KP:

1. T'unpaBnuyeckuil pacyé€T KaHAJIOB IPU PABHOMEPHOM ABHXKEHHU.

1.2. O6mme moI0KeHHs 0 IPOSKTHPOBAHUIO M THIPABINIECKOMY PACUETy KaHAJIOB.

1.3. TunpaBanyeckuii pacu€T MarucTpagbHOTO KaHalla B 3eMJISTHOM pYyCIIe.

1.4. T'unpaBauueckuil pacuéT cOPOCHOTO KaHala B 3eMJITHOM pyclIe.

2. PacuéT HepaBHOMEPHOTO yCTAHOBHBIIIETOCS IBIDKCHHUS B MarHCTPaJIbHOM KaHae.

2.1. O0ure noJ0KEHNUSI.

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 ObuIre noJa0KEeHusI.

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. Tuapasnmueckuii pacuéT KaHAIOB IPH PaBHOMEPHOM ABMKeHHHU(6-8c.).

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

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

Ipononsrsrit npodmns MK (1 c.).

Yacts 3. ['uapaBnudeckuil pacy€T CONMpAraroLiero coopyxenus - 6sictporoka.(10-12 c.).

KommonoBouHast cxema 6picTpoToka (1 ¢. A 3).

CI1coK HCITOTB30BaHHBIX UCTOUHUKOB (0,5¢.)

IMPUMEYAHUE: ucxoansle JaHHbIE U OJIaHK 3aJaHUs XpaHATCS B OyMakHOM BHJIE€ Ha COOTBETCTBYIOIIEH Kadeape
KypcoBast paboTa BBIMOIHAETCS € MOMOIIBIO MeToAnYeCKnX ykasanuii [JI3-1 u JI3-3], Hactostieli Paboueit mporpaMmbl
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. TIOKA3ATEJIN, KPUTEPHUU U HIKAJIbI OLIEHUBAHNW A KOMIIETEHLIMN

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

- JUISL CTYZEHTOB OUHOI (hOpMBI 00yUIEHHUSI HTOTOBAsI OLIEHKA 110 JUCIUILIMHE BhICTaBiIsAeTcs Mo 100-6amipHOI 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 KOMIIETEHILIMH, HTOTOBAasI OIICHKA 110 JUCLHUIUIMHE «OTIMYHO» MK «3auTeHo» (90-100 6amioB):
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 ypoBEeHb OCBOCHHSI KOMITETCHITHH, OlIeHKa «OTIUIHOY (25 — 23 6aymma ms KIT; 20 — 18 6amna ais KP): pabdora
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 KOMIIETEHIIUH, OIIeHKa «xoporioy (22-19 6amna st KIT; 17 — 15 6anna ans KP): pabota
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 KOMIIETEHLIUH, OlIeHKa «yA0OBIeTBOpUTENbHOY (18-15 6amna ms KIT; 14 — 12 6amna gt 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 OCBOCHHSI KOMIIETCHITHH HE C(hOPMHUPOBAH, OIIEHKA «HEYIOBICTBOPUUTEIbHOY» (MeHee 15 6amnos mst KIT;
MmeHee 12 6amtoB qya KP): paborta BeIogHEHA Ha HU3KOM ypoBHE. JlomyIieHs! rpyOble omuoOku. Pemenne npruHIUNUaNIbHO 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
UHIUKATOpaM JOCTIKEHHs c(hOpMUPOBAHHOCTH KOMIIETEHIIMI OTpe/eNieH B CIEAYIOIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. TTonmoxkeHue o Tekyiei arTectauu 3HaHui ooy4aromuxcsi B HUMU JITAY (B neficTByIomIel peaakiim).

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. IlepeueHb BUIOB OLIEHOYHBIX CPEICTB

1. OUEHOYHBIE CPEACTBA TEKYIIEI'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-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

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'., llupsie | MmxeHepHas rupaBiyKa: Kypc JIEKIUN ISl 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. JlonoJHUTEIbHAS JUTEPATYpa
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 Hosouepxacck, 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 Hosouepxkacck, 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',, llupsies | F'unpaBnuka: 1abopaTOpHBIA MPaKTHKYM JUIS CTyAeHTOB ouHoi u | 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
7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 odunmansHeiii caiit HUMU ¢ noctynom B Www.ngma.su
JNIEKTPOHHYIO ONOIHOTEKY
7.2.2 Enunoe okHO pocTyna 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 IOKYMEHTOB)
724 Becrimarnas 6ubmnorexka 'OCToB u cTaH-TapTOB http://www.tehlit.ru/index.htm
Poccun
7.2.5 CrpaBoyHas nHpOpManuoHHas cucteMa «Oxonorus» | http://ekologyprom.ru/osnovy-prirodoobustrojstva-i-zashhity-
Paznen OcHOBBI IPUPO0-00YCTPONCTBA U 3aIIIUTHI okruzhayushhej-sredy.html, http://ekologyprom.ru/uchebnik-
OKpY>KaroIeH cpesipl po-promyshlennoj-ekologii.html
7.2.6 IMopran y4eOHUKOB 1 THCCePTAIIIHA https://scicenter.online/gidravlika, ingenernaya
gidrologia.html
7.2.7 DnexrpoHHas 6ubnmoreka "HayuHoe Hacnenue http://e-heritage.ru/index.html
Poccun"
7.2.8 DNeKTpOHHAsE OMOJINOTEKa YUCOHUKOB http://studentam.net/
7.2.9 CnpaBouHas cuctema «KOHCYIBTaHT TUTFOCY Cornamenne OVS nins pemenuit ES #V2162234
7.2.10 CrnpaBouHas cuctema «e-library» JInnensuonnstit norosop SCIENCEINDEXNeSIO-
13947/34486/2016 ot 03.03.2016 T
7.3 IlepeyeHb NPOrpaMMHOI0 obecreYeHust
7.3.1 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
732 Pacuér cnekrpa cTalMOHAapHBIX PEKUMOB TECUCHHUS CBUETENBCTBO O TOCYAAPCTBEHHOH PErnCTpaliuy IporpaMm
BOJIbI B Tpanelen1ajJbHbIX KaHallaX U st OBM Ne 2012614736
notkax» (JIOTPA.nws)
733 "TOXI+T'uapoymap" COI'JTAIIEHHME Ne CT0000024/20 ot 31.01.2020 ¢
3akpbITOe aKOHepHOe 001ecTBO “HayuHo-TexHuYecKuit
LEHTP MCCIICA0BaHUHA IPOOIIeM IPOMBIIIICHHOM
734 Autodesk Academic Resource Center (Autocad 2022, CornanieHue o MpeIoCTaBICHUH JIMIIEH3WU U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yearyr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.5 AdobeAcrobatReader DC JIntieH3MOHHBII OTOBOp HA MPOrpaMMHOE 00eCIIeUeHNE IS
MEepCOHATBHBIX KOMITbI0TEepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
7.3.6 Opera
7.3.7 Googl Chrome
73.8 Yandex browser
739 7-Zip
7.3.10 IIporpamMMmHast cucteMa Jiisi OOHApY)KEHHsI TEKCTOBBIX | JInmeH3uoHHbIH moroBop Ne 6482 ot 28.02.2023 r.. AO

3aMMCTBOBaHMI B y4eOHBIX 1 HAy9YHBIX paboTax
«AnTumaruar. BY3)y (unteprer-Bepcus);Moayib
«IIporpaMMHBIH KOMIUIEKC HOMCKA TEKCTOBBIX
3aMMCTBOBAHHUI B OTKPHITBIX NCTOYHHUKAX CETH
UHTEPHET

«AHTHIITIaTAAT»

7.4 IlepedyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM




7.4.1 Ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)

7.4.2 Basel ganueix OO0 "PernoHanbHbIH
MHPOPMAIMOHHBIA MHJIEKC TUTUPOBAHHS"

7.4.3 bazer nanaeix OO0 Hayunas anekrpoHHas http://elibrary.ru/
OubIMoTeKa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOLY JIS)

8.1 034 3an 3 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
cpencTBaMu 00YYEHUsI, CIy KaIlluMHU JJIsI IPeICTaBICHHs HH(opMauu 0obinoi aymuropun: Hadop
JIEMOHCTPAIIMOHHOTO 000pyAoBaHus (TIepeHoCcHO#): HoyTOYk RUintro — 1 mT., MyIbTHMEeTUITHOE
BUICOIIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ 3xpaHom — | mT.; YcTaHOBKA
JUIS U3MepeHHst ypoBHEH BoAbl — 1 mT.; YcTaHOBKA I U3MEPEHHsI BETMYMHBI MAKCUMAIbHOTO
YPOBHS TIOJbEMA BOIBI B YPABHUTEIBHOM pe3epByape — 1 mit.; ['mapasnudeckuit notok — 1 mrT.; bak
IIOCTOSTHHOTO Hamopa — 1mt.; Bomocnus Bogomep Tomcona — 1 mT.; YueGHO-HATIIAHBIE TTOCOOHS —
10 mt.; Hocka ? 1 mit.; Paboune mecrta ctyneHToB; Pabouee MecTo mpenogaBates.

8.2 034 3an 1 CrieniuanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIIEUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelCTBaMH O0YUYEHUS, CITy>KaIllUMU [UIS IIPeICTaBIeHIS HH(pOpMaIuu Ooubioit ayxuropun: Hadop
JIEMOHCTPAIMOHHOTO 000pyAoBaHuA (TIepeHocHO#): HoyTOYK RUintro — 1 mT., MyIpTHMETUTHOE
BUJICOIIPOEKIIMOHHOE 000pyaoBanue: mpoekrop AcerP5280 — 1 mt. ¢ a3xpanom — 1 mt.; IIpubop
Hapcu — 1 mit.; YeraHoBKa JUIs U3y4eHHs PEXKUMOB JBHXKEHUS HKUIKOCTH — | IIT.; YCTaHOBKA 1S
H3y4YeHUS THAPOCTATHYECKOTO JAaBJICHHS — | IIT. HA IIOCKYIO TIOBEPXHOCTH; Y CTAHOBKA JIJIS
n3y4yeHus ypaBHeHus bepHymm — 1 mt.; YcraHoBKa 11 u3ydeHus kodddumenra
TUAPABIMYECKOTO TPeHUs — | MIT.; YCTaHOBKA JUIs U3y4€HHsI MECTHBIX COMPOTUBICHUH — | mT.;
VYcraHoBKa 11 U3y4eHHs UCTEUEHNS JKUIKOCTU U3 OTBEPCTUI M HAacaKoB — | IIT.; Y CTaHOBKA IJIs
N3y4YeHUS THAPABIMYECCKIX YCIOBHIT paboThI OBICTpOTOKA — | mIT.; ['MapaBaudeckuii T0TOK — 2 mT.;
Bak moctossHHOTO Hamopa — 2 mt.; Bogocius Bogomep Tomcona — 2 mrt.; Y4eOHO-HATTISITHEIE
mocobus — 10 wr.; focka ? 1 mt.; Paboune MecTa cTyaeHToB; Paboduee MecTo mpernoaaBaTes.

8.3 3 CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CIECIUAIM3HPOBAHHON MEOCIBI0 H TEXHHYECKIMU
CpeZIcTBaMH 00yUEHVsI, CITyKAIIUMHE JUTS IPEACTaBICHHUS HHPOPMAIIUU OOJIBIIION ay TUTOPUH:
Habop nemoncTpanmonHoro o60opynoBanus (nepenocHoii): Hoyroyk RUintro — 1 mt.,
MYJIBTUMEIUITHOE BUACONPOEKIIMOHHOE 000pyaoBanue: mpoekrop AcerP5280 — 1 mt. ¢ axpaHoM — 1
mrt.; Cucremublit ;1o Pro-511 — 8 mir.; MonuTop 17" KK VS — 8 mir.; IIpuntep Canon LBP-810
- 8 mr.; TepMuHanbHast cTaHIMSA, cepBep -1 mT.; TepMUHANBHBIN KIHEHT — 15 mT.; Y4eOHo-
HarsiaHble mocoous (5 mT.); Jocka ? 1 mt.; PaGoune mecta cTymenToB; Pabodee mecto
IpernojaBaTessl.

8.4 8 CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIHATI3HPOBAHHON MEOCIBI0 H TEXHIYECKIMU
CpeZicTBaMH O0yUEHUsI, CITyKaIlUMHU JUTS TIPeACTaBIeHuUs nHpopManuu 0oIbIoi ayuropuu: HaGop
JEMOHCTPAaLMOHHOTO 0060pyaoBanHus (nepenocHoit): HoytOyk RUintro — 1 mit., MynsTUMeanitHOE
BHJICONPOCKITHOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mit. ¢ sxpaHom — 1 mT.; YueOHO-
HarsIHBIE Tocoous (26 mit.); JlJaboparopHoe 000pyAOBaHHE: MOJIENH TPEXKOIBIIEBON
BOJIOIIPOBOHOM ceTH, 1abopaTopHas ycTaHOBKA « OYHCTKA BOABI C IOMOIIBIO YCTAHOBKH OOPaTHOTO
ocMocay, yueOHblii creH «DacoHHbBIe YaCTH CUCTEMbI BHYTPEHHEH KaHAIN3aIMU U BHYTPCHHETO
BOJIOIIPOBO/IA», MAKETHI 3aITOPHO-PETyIHPYIOMICH, BCIIOMOTAaTEIBHOM, IPEJOXPAaHUTEITFHOM
apMatypsl, 1Tab0paTOPHEIA CTEH/ AT MOHTaXa acOECTOIIEMEHTHBIX TPYO, Ta00paTOPHBII CTEHI A
MOHTa)Ka UyTYHHBIX TpyO, 1a00paTOPHBIA CTEH 11 00PE3KU U CBAPKH MOJUIPONUICHOBBIX TPYO;
Hocka ? 1 mr.; Paboune Mecta crynenToB; Pabodee MecTo mpernonaBarels.

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUTIITUMHBI (MOAY JIS)
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27.08.2020). - TekcT : 3MeKTPOHHBIH.
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