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AHHOTAIIUA

padouyeii nporpaMMbl y4e0HOI TUCHUILIIUHBI
b1.B./1B.07.02 «I'MAPOMALIUHBbD»

Hanpasaenue noarorosku 0axkajappuara 21.03.01. - «<Hedrerazonoe jies10»

Henap u3yvyeHus: AUCUMNIUHBI

enssmMu oCBOCHUS AUCIUIUIMHBI «[ HaApOMaIIMHBD ABsSETCS (HOPMUPOBAHUE CUCTEMBI 3HAHUH O
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX, YCTPOMCTBE THAPABINYCCKUX MAIIIUH U
TUAPOITHEBMOIIPUBOJAOB, IPAKTUUECKUX HABBIKOB UX NPOEKTUPOBAHUS, pacuera u
KOHCTPYHUPOBAHHUS

Mecto nucuumiinbbl B crpykrype OIIOII BO daxanaspuama

YueOHas aucuurnHa «[ HIpoMaIiHby OTHOCUTCS K 4acTH, OPMUPYEMON yUaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHUH TUCIMIUIMH 1O BEIOOPY OCHOBHOM 00pa3oBaTeIbHOM
nporpammel 21.03.01 Hedrerazosoe aeno. Umeer unaexc b1.B./IB.07.02. OcpauBaercs Ha
2 kypce, B 3 u 4 cemecTpax.

Pe3yabTaThl 0OCBOEHMSI AUCHUILIMHBI (MoayJis) «[ HaApoOMAIINHBD)

Koa u HauMeHoOBaHue HNuaukaTopsbl Jdeckpuntopnbl
KOMIIETEHIINH
Komnerenuuu

Cnocoden YK 1.1.0cymecTBiaseT HOUCK 3HATh: HAYYHBIE OCHOBEI,
OCYIIEeCTBJIATDH UH(OPMALUH A1 PEIICHHS o0ecreunBaroIIe JOCTHKEHNE
NMOUCK, KpHTquCKHﬁ IOCTaBJICHHOU 3aa4u 110 HOCTaBHeHHOf/i e HyTeM
aHaju3 uHdopmanum, Pa3TUYHBIM THUIIAM 3alPOCOB; peLLICHNs BBLICICHHDBIX 3a/1at;

b
NPUMEHSATh

YMeTh: aHAIN3UPOBATh U
(dbopmMynHupoBaTh B

paMKax MpOeKTa IeIH U 3aa4H,
o0ecrneunBaromue

JOCTHXKEHUS 0XKUIAEMOTO
pe3ynbTara;

BJIa/IeTh: HaBBIKAMH JTOCTHIKCHUS
0XXHJIaeMOTO

pe3ynbTaTa B paMKax IMOCTaBJICHHOM
IIeTTH ITPOCKTA

CHCTEMHBIH MOAX0/
AJISl peleHust
NMOCTABJICHHBIX 3224

YK 1.2:PaccmarpuBaer u 3HATh: CIIOCO0 pelIeHus 3aad,
npejiaraeT BO3MOKHBIE UCXO/I U3 IEUCTBYIOIINX MTPABOBBIX
BapHaHTBI PELIEHHS HOPM M UMEIOLTUXCS PECYPCOB U
ITOCTaBJICHHOH 3a/1a4H, OrpaHHYEHUA.

OLIEHUBAs UX JOCTOMHCTBA U yMeTb: aHAIU3UPOBATh U
HEJIOCTATKH.

(dhopMynupoBath B

paMKax MpoeKTa IeJTH U 3a/1a4H,
o0ecrieunBaroIe

JOCTHOKCHHS OJKUaEMOTO
pe3yibTara;

BJIQ/IeTh: HaBBIKAMH
JOCTHOKEHHS 03KHUIaEMOTI0




pe3ynbTata B paMKax MOCTaBICHHON
1L[EJIH TTPOEKTa

Cnoco0HOCTD
OCYLIECTBJISITH
OpraHu3anuio pador
10 ONlePATHBHOMY
CONMPOBOXKIEHUIO
TeXHOJIOTHYeCKUX
NpoLEeCcCOB B
COOTBETCTBUH €
BbIOpaHHOM cdepoii

IIK-4.1 ITlpuMmeHsIeT 3HaHUS 110
TEXHOJIOTHUYECKUM TIpoIieccam B
obnactu HedTEra30BOro Jena
IUISL OpTaHU3aIN PabOTEI
KOJIJIEKTUBA UCIIOJHUTEICH

3HATh:

c(hopMUpOBaHHBIE 3HAHUS TI0
TEXHOJIOTMUYECKIM MPOIIeccaM B 00J1acTh
He(Tera3zoBoro Jena Juis OpraHu3anuu
PabOThI KOJICKTUBA UCTIOTHUTEINICH
YMeETh:

c(hopMHUpOBaHHOE YMEHHUE BEIOMPATH
METObI PEIICHHUS

poheCCHOHATBHBIX 3a7ad

npodeccuoHaIbLHOM BJIAJIETh:

ACSATETLHOCTH YCIIENIHOE U CHCTEMATUYHOE
MPUMEHCHUE HABBIKOB TI0
OCYIIECCTBICHHIO TEXHOJIOTUYCCKUX
IIPOLIECCOB B 00JaCTH HEPTETa30BOr0
Jieria JUIsi OpraHu3amuy paboThl
KOJIJICKTHBA UCTIOTHUTEICH

Cnoco0HoCTH MK-5.1 [TpumeHsieT 3HaHUS 3HATH:

opopMIATH MOHATUSL BUAOB MPOMBICIOBOU Hay4YHbI€ OCHOBBI,

TeXHOJIOTUYECKYIO, JIOKyMEHTAIIMY U IPEBSBISEMBIE | 0GeCIeUUBAIOIIIE TOCTHKCHUE

TEXHUYECKYI0, K HUM TpeOOBaHUS; [OCTABJIEHHOI LIe/H TTyTeM

MPOMBICJIOBYIO

AOKYMEHTALHUIO MO
00CJIy:KMBAHUIO U
IKCILTYyaTAllUH
00beKTOB
He(TerazoBoit
oTpacju B
COOTBETCTBHUH C
BbIOpaHHO# cdepoii
npogdeccuoHaIbLHOM
AeATeJbHOCTH

peleHHsI BBIICTICHHBIX 33/1a4;
yMeTh:

aHAJTN3UPOBATH U
dbopMynupoBaTh B paMKax
IIPOEKTa LENH U 33J]a4H,
obecrnieunBaroIue
JOCTHKEHUS 0KHUJAEMOTO
pe3ynbTarta;

BJIAJeTh:

HABBIKAMU JIOCTH)KEHUS
0’KHUJJAEMOT0 pe3ysbTaTa B
paMKax MOCTaBJICHHOM
1EH

CTpyKTYypa U coaep:kaHue TUCHUITUHBI «['HapoMamuHbDy

4.1. Ctpykrypa mucuuiuiabl «'uapomMammHb»

Bun yuedHoii paGoTsl Bcero IHopsinkoBbIil HOMeEp
cemecTpa

1 2 3 4
OO0mas TpyI0eMKOCTh IUCITUTLIMHBI BCETO (B 3.€.), B 63.¢. 3 3
TOM YHCJIE:
KypcoBoii mpoexT (pabota) He npedycmompen
AyIUTOpHBIE 3aHSATHS BCETO 102 34 68
(B akaz. yacax), B TOM YHCIIE:
Jlexun 52 18 34
[IpakTHyeckue 3aHATHS, CEMUHAPBI 34
JlaGopatopHsbie paboThI 16 16
CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 87 74 13
quce:
KCP
3auer 27 27
OO0mmas Tpy10eMKOCTh AUCIUTUTHHEI 216 108 108

3aouHas Gpopma oOyueHHs




Bua yueonoii padoTnl Bcero IMopsiakoBbIii HOMEP
ceMecTpa

1 2 3 4
OO0mas TpyI0eMKOCTh UCIUILIMHBI BCero (B 3.€.), B 63.e. 3 3
TOM YHCJIC:
KypcoBoii mpoekT (paboTa) He npedycmompen
AyIOUTOpHBIE 3aHITHS BCETO 20 10 10
(B akaz. yacax), B TOM YHCJIC:
Jlexuuun 20 10 10
[TpakTHYyecKkue 3aHsITHS, CEMUHAPHI
JlaGoparopHsie pabOTHI
CamocrosiTensHast paboTa Bcero (B akaj. 4yacax), B TOM 187 98 89
quce:
KCP
3ayer 9 9
OO0mas TpyI0eMKOCTh AUCIUTUIUHEI 216 108 108

4.2. Cogep:xanue TUCHUILTHHBI «[ HApOMAIIMHBDY

Tema 1. Beeaenue. Kpatkuii ucropudeckuii 0030p. Poiib TeXHUYECKO# THIPOMEXaHUKHU B
He(dTerazoBoi MPOMBIIUICHHOCTH. [ MOTE3a CIUIONIHOM CPebl.

Tema 2. ['uapaBiInyecKre MalIuHbI
Knaccudukarus nporounsix MammH. 19 bananc pabot B nmporouHoii mammne. Paznnyunbie
BBIPQXCHHS MMOJa4l SAMHUYHOM M0JIe3HON paboThl B Hacoce. MOIIHOCTD | K.I1L.J. Hacoca. Busel
HAcoCOB (110 O0IIMM KOHCTPYKTHBHBIM IPU3HAKAM).

Tema 3. ['mnpocratuka. OOuMe 3aKOHBI U YpaBHEHUS CTATUKH KUAKOCTEH U ra30B.
Mogenb uneanbHOM (HEBA3KOM) JKUIKOCTH; a0COIFOTHBIM U OTHOCUTEIIbHBIN MTOKOU (paBHOBECHE)
*Kuakux cpen. CruiomHas cpena. HanpspkeHnue B CIUIOHOM cpefie. Y paBHEHUE ABUKEHUS
CIUIOIIHOM CPEe/bl B HAIIPSDKEHUSAX. Y paBHEHUE PAaBHOBECHSI MOKOSALIEHCS )KUIAKOCTU (ypaBHEHUE
Diinepa). Pacnipenenenue naBneHus B MOKOALIEHCS HECKUMAEMON KUAKOCTH. 3akoH [lackans.
OTtHOCHUTEIBHBIN TOKOW KUAKOCTU. CHUIIbI 1aBJIE€HUS )KUIKOCTH Ha IJIOCKUE U KPUBOJUHEIHbIE
MOBEPXHOCTU. ['MapaBnnyeckuii napagaokc.

Tema 4. Jlunamuyeckue Hacocsl. Kitaccudukanus ieHTpoOeXHBIX HACOCOB 10
KOHCTPYKTUBHBIM Npu3HakaM KOHCTpyKTHBHAs cxema LEeHTPOOESKHBIX HacocoB. [Ipunium
JeicTBUS EHTpoOekKHBIX HacocoB. KoHCTpykinu pabouux kojec HacocoB. PasHoBUIHOCTH
HACcOCOB IO crioco0y pa3MmeleHus ux pabouero kojeca Ha Baly Hacoca. Pa3HOBHIHOCTH KopIyca
HEHTPOOEKHBIX HacocoB. KOHCTPYKIIMM KOHIEBBIX YINIOTHEHUH HAacocoB. CriocoObl pa3rpy3Ku
pOTOpa Hacoca OT OCEBBIX CHJI THIPOJUHAMHYECKOTO IIPOUCX 0K ICHUS

Tema 5. T'unpomexanuka 1eHTpOOEKHOTO Hacoca ['eomeTpruyeckne FeMeHThI
JIOTIaCTHOTO amnmnapara. J[BH>KeHHe )KUIKOCTH B JIONACTHOM KoJiece. [Iimanel ckopocTeit 1 ux
M3MEHEHHUE C pacXooM XXHJIKOCTU. PesxnMbl paboThl Hacoca. MomHocTh U K.11.4. [lotepu
MOIIHOCTH B HACOCE.

Tema 6. XapaKkTepUCTHKHU JOMACTHBIX HACOCOB XapaKTEPUCTHUKA HAcOCa JIsl BOJBI.
OTtHocHTeIbHAS XapaKTEpUCTHKA. Y paBHeHUE Jinepa. [lepecuer XxapakTeprCTHKHM Hacoca 110
BA3KOCTH KUAKOCTU. be3pazMepHas XxapakTeprucTUKa cepuH HacocoB. be3pa3zmMepHbie KOMIUIEKCHI.
[TpuHIMIBI THAPOIUHAMUYECKOTO TOA00MS B JIONACTHBIX Hacocax. PopMyIibl o100us, UX
NpPUMEHEHUE JJI IOCTPOEHUS XapaKTEPUCTUKH Hacoca MPU U3MEHEHUH YacTOThI BpaIlleHUs U
pa3MepoB Hacoca. Y HUBEpcallbHas Xapakrepuctuka. [lapaMeTpsl oNTUMAaIBHOTO pexuMa AJis
cepun HacocoB. KoaddurmeHnt ObICTPOXOAHOCTH KaK KJIACCU(PUKATOP TUIIOB JIOTTACTHBIX
HAacoCOB.

Tema 7. Bo3BpaTtHO-TIOCTyIaTeabHbIEe HACOCH Pabounii 00bEM 1 cpeHsis moaada
Hacoca. Koo duuuent nonauu u Biusioniye Ha Hero Gpaktopsl. HepaBHOMEPHOCTH BCAChIBAHU S
Y HarHeTaHs y KPUBOILIUITHBIX HACOCOB Pa3IMYHbIX TUIIOB. IHIMKAaTOpHAs quarpaMma Kak
CPEJCTBO JMArHOCTUKHU U MCCIeN0BaHus HacocoB. CpelHee MHANKATOPHOE 1aBIEHUE U
MHAUKATOpHAs: MOUTHOCTh. [loTepu MOIIHOCTH U K.I1.J. XapakTepUcTuKa 00bEMHOr0 Hacoca.

Tema 8. ['maponaeBmonpuBo. .Ponb rugponHeBMONpuBo/ia B He(hTe100bIBaroIei
POMBINUIEHHOCTH. TeXHOIOrn4ecKHre MpoLecchl JOObIUM HEPTH U ra3a ¢ UCIOJIb30BAaHUEM




TUAPABIMYECKUX U MTHEBMATUYECKUX MAIIMH. [ MAPONHEBMOINIPUBO/IbI KAK OCHOBA
aBTOMAaTHU3AIMK U POOOTHU3ANY TPOU3BOJCTBEHHBIX MPOLIECCOB HA HEPTIHBIX MPOMBICIIAX.
CraHgapTHbIC YCIIOBHBIE 0003HAYCHHE HA THIPOCXeMax. THUIIOBBIE CXEMBbI
ruaporHeBMonpruBo10B. Knaccudukarus ruaponpuBoaoB. Pa3aen 7. OCHOBHBIC 371€MEHTHI
ruApornHeBMorpuBoaa Hacocsl u ruipoiBUTaTenu, IpUMEHsIEMbIE B TEXHOJIOTUYECKUX
npoueccax J00buu HedTH U ra3za. OTIuYuTeIbHbIE 0COOCHHOCTH ITHEBMOIBUTATENEH OT
ruapoasuratesieil. CuiaoBble © MOMEHTHBIE THAPOLMIMHAPLL. OCHOBHBIE pacueTHbIE IOKA3aTes,
IIPOYHOCTHBIE pacyeThl. TeneckonmuecKkue ruipo- U MHEBMOLWIMH/IPHI.

Tema 9. BcrioMmoraresnbHble 3JIEMEHTHI THAPOITHEBMONIpUBOAa [ uapoarimnaparypa.
Knaccugukanus ruapoannapaToB, Y CTpOHCTBO M MIPUHLIUT IEHCTBHS PETYISATOPOB JaBICHHUSA,
PEryIsATOPOB pacxo/a, pacrupeaeuTeneil moToka. BecomorarensHble ycTpoiicTBa:
KOHJIUITUOHEPHI, THIPOEMKOCTH, THIPOAKKYMYJIATOPBI, THAPOIUHUN. OCOOCHHOCTH
SKCIUTyaTalMy TMAPOMAIINH U THIPOIIHEBMONPUBOIOB B YCIIOBUSIX HU3KUX TEMIIEPATYp.

Tema 11. VcTeuenue xuIKocTel yepe3 OTBEPCTUS U HACAJIKH.

OnoposxHeHue pe3epByapoB. Mcreuenue sKuIKoCTH yepe3 Malible U O0JIbIINe OTBEPCTHS, IO
[IEPEMEHHBIM HAlOpoM. ['HapaBiIn4ecKuil pacuer OTKPBITHIX pycell. Mcreuenue KUAKOCTH Yepes
Hacagku. [ MaApOMOHUTOpHBIE 10JI0TA.

Tema 12. Beenenue B nog3eMHYI0 rupoAMHaMUKY. 3akoH Jlapcu. JIuneiHblil 3aKkoH
bunbTpanum; 0JHOMEpPHBIE TOTOKU KHUAKOCTEH U ra30B. OCHOBHBIE MMOHATHS TEOPUU
¢unbrpanun. Cxopocts puinbrpaunu. IIponunaemocts. OnbiTel 1 3akoH Hapcu. [Ipenensl
MPUMEHUMOCTH 3aKoHa [lapcu u mpuynHbI ero HapyuieHus. Henvuelnble 3aKOHbBI (PUIIBTPAIIHH.
WNuaukatopabie KpuBbie. Ko hUIMEHT MpOTyKTUBHOCTH CKBRXKHHBI. Y CTAHOBHUBIIIASICS
bubTpaIus HEC)KUMAEMON KUJKOCTH.

Tema 13. OgHoMepHbIE GUIBTPAITMOHHEIC TeUeHUS. [[eOHuT 1 pacrpenencHue TaBICHMsS IPU
nuHeHoi ¢unbrpanun. [Inocko-paguansuas unstpanus xuakoctu. opmyna dromiou.
Kpusas nenpeccun. [loTeHMan TO4€YHOI0 HCTOYHHUKA U CTOKA Ha TJI0CKOCTU. [TpuHIMn
cyneprno3unuu. utepdepeHius CKBaKuH.

Oo0pa3oBaTte/bHbIE TEXHOJIOTHHU

- TEXHOJOTMS ~KOMMYHMKAaTHMBHOIO OOydeHuss — HampaBieHa Ha  (OpMHpPOBaHHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH CTYJEHTOB, KOTOpas sBisieTcs 0a30BOH, HEOOXOAUMOM NI
aZlalTalluy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKALUU;

- TEXHOJIOTHSl pPa3HO YpPOBHEBOTO (AM(QEepeHIUpPOBAaHHOIO) OOy4YeHUs — Mpeanoaraer
OCYILIECTBJIEHUE II03HABATEIBHOM JEATENBHOCTH CTYAEHTOB C YYETOM HX WHIUBHUIYalIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOIIPSS MX PEATU30BbIBATh CBOW TBOPYECKUI
MOTEHLINAT;

- UH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU - PACHIMPSIOT PaMKH 00pa30oBaTeIbHOTO
npoliecca, IMOBBIIIAs €ro MPaKTHYECKYIH0 HANpaBIEHHOCTb, CIIOCOOCTBYIOT HMHTEHCH(UKALUU
CaMOCTOSITENIbHOM pabOThl ydalIuxcs U MOBBILIEHHUIO I03HABATEIbHOW aKTUBHOCTH.

B pamkax UKT BeizensitoTcs 2 BUAa TEXHOJIOTHIA:

- WHTEPHET-TEXHOJIOTMHM — MPEAOCTaBIISIIOT IUPOKHE BO3MOXKHOCTH JJIsl MOMCKAa MH(OpMaluy,
pa3paboOTKN HAYYHBIX U TBOPUYECKUX MPOEKTOB, BEJCHNS HAyYHbIX UCCIIEIOBaHU;

- TEXHOJIOTUS HWHAMBHIyalu3allud OOy4yeHUs — T[IOMOraeT pealii30BbIBaTh JMYHOCTHO-
OPUEHTHUPOBAHHBIA MOJAXOJ, YYMThIBas HWHAMWBUIYAJIbHbIE OCOOEHHOCTH U TOTPEOHOCTH
yyaumxcs;

- TEXHOJIOTUs OOy4eHHs B COTPYAHMYECTBE — peIU3yeT W0 B3aUMHOIO OOYy4YeHHS,
OCYIIECTBIISII KaK HMHAWBHUIYallbHYIO, TaK M KOJUJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlIECHUE
y4eOHBIX M TBOPUYECKUX 3ajay, 0COOEHHO B c(epe BBICTABOYHON JEATETBHOCTH U MPOBEACHUS
MacTep-KJIaccoB;

- TEXHOJOTHS pa3BUTUS KPUTHUYECKOI'O MBIIUIEHHS — CIOCOOCTBYeT (POpMUPOBAHUIO
Pa3HOCTOPOHHEH JHMYHOCTH, CIOCOOHOW KPUTHUYECKH OTHOCHTHCS K HH(OpPMalLNUH, YMEHHIO
0TOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a/1auu.

Hcnonb3yemble pecypchl HHPOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «Internet»;
HH(OPMALNMOHHBIE TEXHOJIOTHH, IPOrPAMMHBIE CpeAcTBA M HHGOPMAIIMOHHO-CIIPABOYHbIE




CUCTEMBbI

Ha3Banue pecypca

Cceblika/goctyn

OnexktpoHHass Oubnuorexka oHnaiiH «EanHOE OKHO K
00pa30BaTEIBHBIM PECYPCAM)

http://window.edu.ru

«O6pasoBarenbHblil pecypc Poccumn»

http://school-collection.edu.ru

denepanbHbIil 00pa30BaTEIBHBIA TOPTAT: YUPEIKIACHUS,
nporpammel, ctangaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru

®denepanbHbIi IIEHTP HHPOPMAITUOHHO-
obpazoBarenbHbIX pecypcoB (DILIMOP)

http://fcior.edu.ru

Pycckas BuptyanbHast OnbaroTexa

http://rvb.ru

KaOuner pycckoro s3blka U IUTEPATyphbl

http://ruslit.ioso.ru

HanmonanpeHblii KOpIyc pyccKOTro si3bIKa

http://ruscorpora.ru

Exenenenpauk Hayku u oOpaszoBanus lOra Poccunm
«AxageMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnas 6ubimoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbmoreuHas cucrema [PRbooks

http://www.iprbookshop.ru

DNEeKTPOHHO-CIIPaBOYHAsI CUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHpOpMHO»

http://www.informio.ru

I/IH(bOpMaL[I/IOHHO'HpaBOBaH CHUCTCMa ((KOHCYJ'IBTaHT-
IIJIFOC»

CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPHOPATUBHOM
cetu Uarl'y

OnexkTpoHHO-0nOIMoTeuHast cucrema «tHOpai»

https://www.biblio-online.ru

DopMbI TEKYHIEr0 KOHTPOJIA

TecTupoBaHue, ONPOC CTYACHTOB HA YYCOHBIX 3aHATHUSIX.

®opMa NMPOMEKYTOYHOT0 KOHTPOJIS

DK3aMeH

Pa3zpaboruuk: / K.T.H., foueHT Aymen M. X.
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