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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJINHE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIU

Kon u HanmeHnoBanue
WHJUKATOpa J0CTUXKE-
HUS KOMIIETEHIINH

HaunMmeHnoBaHue moka3aresis OleHUBaHHSI
pe3ynbrata 00y4eHHs MO JUCIHUILTHHE

IMK-12 Cnocoben pas-
pabaTbiBaTh U HCIOJb-
30BaTh JHEprocoepera-
IOIME TEXHOJOTHH B
npodecCHOHANLHOM Jie-
ATSILHOCTH

IIK-12.1 — Pa3pabarsl-
BaeT HAa OCHOBE 3aK0-
HOB TEXHHUYECKOU ']l
POMEXaHUKUA CXEMBbI
TUAPONPUBOIOB MAIIIUH
Y anmnapaToB MHUIIEBBIX
MPOU3BOJCTB

3Hanus

3HaHWE SJEMEHTOB MPUHIUITHATBHBIX
CXEMBI THIPOITHEBMOABTOMATHKHU
YmMennn

YMeHHe BBINOJHATh WHXKEHEPHBIE pac-
YEThI DJIEMEHTOB CXEMbI THIPOITHEBMO-
aBTOMATHKH

HaBpixkn

Brianenve HaBpIkaMu BHEIPEHUST CUCTEM
THUAPOITHEBMOABTOMATUKH O0OBEKTOB
npodeCcCHOHAILHOMN ACATEIIBHOCTH U
OCYIIECTBIEHNEM BHIOOpA KOMILIEKTYIO-
iero 060pyA0BaHUS

K-12.2 Ocymects-
JISIET COBEPIIICHCTBOBA-
HUE CHCTEM IPUBOA
MaIIMH ¥ anmapaToB 1o
COKpAIIICHHIO Me-
TaJUIOEMKOCTH MPUBOIA
3a CUeT MPUMEHEHUS
THAPOMEXaHUYECKUX U
TUAPOOOBEMHBIX MPH-
BOJIOB ¥ TUJIPOMEXAHHU-
YECKHUX TPAaHCMUCCUI

3Hanus

3HaHUE CUCTEM THAPOIPUBO/IA U THIPOTI-
HEBMOABTOMATHUKH OOBEKTOB Tpodeccu-
OHAJILHOM JAEATEILHOCTH

YmMmenus

YMeHHE NPUMEHSITh CUCTEMBI THAPOTIPH-
BOJIA u THJIPOITHEBMOABTOMATHKHU
HaBbikn

Brnagenne HaBBIKaMU — palMOHAIBHOTO
BBIOOpA CHCTEM THIPOIIPUBO/IA M THIPOTI-
HEBMOABTOMAaTUKHU 00BEKTOB Tpodeccu-
OHAJILHOM NIeATEIIHLHOCTH




2. MECTO JUCHUII/INHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

Komnerenuus I1K-12 CrnocoGen paspabaTbiBarh 1 HCIOIB30BATh IHEPrOCOEPETAIOIIUE TEX-
HOJIOTUHU B TPO(HECCUOHATILHOM e TEIIbHOCTH

I[aHHaSI KOMIICTCHIIUA Q)opMpreTcsI CIICAYIOIUMU JUCHUIIIIMHAMUA.

Cranus HanmeHoBaHMS TUCIUILIMHBI
1 TexHuueckas ruIpoMexaHruKa U TUAPOIIPUBO]L
2 ['maponpuBoa ¥ THIPONTHEBMOABTOMATHKA
3. OFBEM JIMCHUIIJIMHBbI

OO01as TpyI0eMKOCTh JUCIUIUTMHBI COCTaBisieT 3 3a4. enuHull, 108 gacos.
JlMcuMIuIMHA pea3yeTcs B paMKax MPaKTHYECKOW TIOJrOTOBKU:
dopMma MPoMeKyTOYHOH aTTecTauuu quddepeHaabHbI — 3a4erT.

Buj yue6Hoii paboTh' Bcero Cemectp
4acoB Neo 7
OO6m1ast TpyI0€MKOCTh TUCIMIUIAHEI, Yac 108 108
KonrakTHasi padoTa (AyAMTOPHbIE 3aHATHS), B 53 53
T.4.:
JIEKIIAU 17 17
nabopaTopHbIE 17 17
IIPAKTUYECKHE 17 17
IPYyMNIIOBbIE KOHCYJIbTALUU B IIEPHOJ] TEOPETUYE- ) 5
CKOT0 00y4eHMs ¥ IIPOMEKYTOUHOMN aTTeCTaluy’
CamocrosiTesibHast padoTa CTyAEeHTOB, BKJII0OYas
HHAUBHAYAJIbHbIC U TPYIIIIOBBIE KOHCY/IbTAallUH, B 55 55
TOM YHCJIe:
KypcoBoii mpoekr - -
Kypcosas pabota - -
PacueTHo-rpaduueckoe 3aganue - -
NunuBuyanpbHOE TOMAaIIHEE 3aaHIe 9 9
CamocrosTenbHas paboTa Ha HOATOTOBKY K ayau-
TOPHBIM 3aHATHUAM (JEKIUU, TPAKTUYECKUE 3aHS- 46 46

THs1, TaDOpATOPHBIE 3aHATHSA)
DK3aMeH - _




4. COJAEPKAHUE JUCLATIIAHBI

4.1 HamMeHOBaHUE TeM, HX COepP:KaHue U 00beM

Kypc4 Cemectp 7

HanmenoBanue paznena
(kpaTKoe coziepKaHue)

O0BeM Ha TEMATUYECKHI
paszen 1Mo BuaaM y4eo-
HOM Harpy3kHu, 4ac

Jlexun
[Ipaxrt.
3aHSATHUS
JIa6op.
3aHSITHUSI
Camoct
pabora

OCHOBBI THAPABJIMKHA

OcHoBHBIC (pU3HYECKHE CBOMCTBA KUAKOCTH. MOJENb UCATbHON
KHUJIKOCTH U raza. Cuibl, A€MCTBYIOLIUE HA )KUIKOCTb.

I'anpocraTudeckoe naBieHue u ero cpoiictea. JuddepeHnnans-
HOE ypaBHEHUE MOKOALIENCS KUAKOCTU. OCHOBHOE YpaBHEHUE TU]I-
pocratuku. AOCONIIOTHOE, N30BITOYHOE U BAKYyMMETPUUECKOE J1aB-
neHusa. IIbe3omerpuueckas BbICOTA, MbE30METPUUECKUH HAIop.
Cuna naBineHMs Ha IJIOCKHE U KPUBOJIMHENHBIE TOBEPXHOCTH.

I'mppoaunamuka. YpaBHEeHUE pacxoja. Y paBHEHUE HEPA3PBIBHO-
CTHU NOTOKA. JIluHamMu4eckoe gaBieHue. Y paBHeHue bepuyinu, sHep-
TFEeTUYECKUI U TEOMETPUYECKUNA CMBICI YPaBHEHHUS.

OO6mue cBeneHus o runapasnuyeckux norepsx. [lorepu Hamopa
Ha TpeHue, popmyna [lapcu- Beiicbaxa. MecTHbIe THApaBIMYECKHIE
CONPOTUBIICHUS, OCHOBHBIE BUIbl CONIPOTUBIEHUN. OCHOBHBIE I10JIO-
KEHUS DJIEKTPOrHIPOIMHAMUYECKON aHAJIOTHH.

Knaccudukanus tpydonpoBonoB. Pacyer mpocToro u cioKHOTo
TpyOOIIpoBOJa, TPH 3a7a4UH, YHCICHHBIE METObl PELICHUS

CprKTypa U KOMIUVICKTYIOIIME THIPAaBJINIECCKOro NIpuBoaa

JluHamuueckuid 1 0ObEMHBIN THAPONPUBOJ, 001ACTU MPUMEHE-
Hus. CTpyKTypa NPUHLMII JEHCTBUS, OCHOBHBIE IApaMeTpbl, Ipe-
MMYILECTBA U HEJOCTATKU OOBEMHOI'O T'MAPONPHUBOJAA. XapaKTepu-
CTUKHM PabOYMX JKUAKOCTEH T'MIpONPUBOJIA, OCOOEHHOCTH B3aMMO-
JEHCTBHS C OTPaHUYMBAIOIINMU CTEHKaMHU KaHaJIOB.

Knaccudukanus u npuHIUn 1eHCTBUS 0ObEMHBIX THAPOMALIHH.
O6bemMHuble 1 Mexanndeckue norepu, oomuid KIIJ[. Konctpykuumu,
IMIPUHLMIT JEHCTBUS, XapaKTEPUCTUKHA LIECTEPEHHBIX, JIOMACTHBIX,
BUHTOBBIX, AKCHAJIBHO- U PaJInaIbHO-IIOPIIHEBBIX HACOCOB U THJIPO-
MoTtopoB. Ormpenenenue pabodyero o0bemMa U €ro peryiupoBaHUeE.
KoHcTpyKius v npuHIUN AeMCTBUS MOPIIHEBIX, MITYHKEPHBIX, Te-
JIECKONTMYECKUX, MEMOpPAHHBIX, CHUJIB(MOHHBIX THUIPOLMUIHMHIPOB.
JuddepenunanbHas cxema BKIOYEHHS OPIIHEBOTO TUIAPOIMINH-
apa. Pacuer pabounx napameTpoB THPOMAIIHH.

Knaccudukanus ruapoannapatypsl. Haznadenue, KOHCTpYKLHS,
IIPUHLIMI IE€HCTBUS, OCHOBHBIE PAaCUETHBIE 3aBUCUMOCTH KIIAIIaHOB
naBiieHUs (IIpeloOXpaHUTENbHBIX, HATIOPHBIX, MEPEINBHBIX, PEAYK-
IIMOHHBIX, OOpAaTHBIX, OOPAaTHBIX yIpaBisgeMbIX). J[poccenu, pacyer
1oTephb JaBJIEHUA Ha Japoccene. Perynsatopsl noroka. Jlenurenu no-
ToKa. Pene naBneHus m BbLAEpKKU. Pacnpenenurenu: Ha3HaueHHE,
Kjaccupukanus, npuHuun aeictBusa. CTeneHb MepekpbiTus pado-
YMX OKOH 30JI0THUKOBOT'O PAaCIpEIEIUTENS, 30Ha HEUYBCTBUTEIBHO-
ctu. 'mapoakkymynsTopsl. MoaynbHbIE THAPABIMUECKHE allapaThl.

BcnomorarensHoe o0GopynoBaHue ruapornpuBoaa. DuibTpsl:




Kjaccuukanus, KpUTepun BblIOOpa, MECTa YCTAHOBKHU B CHUCTEME
runponpuBona. Cenapatopsl. 'mapobaku: GyHKIMOHATIBHOE Ha3HA-
YeHue, pacueT pabouero oobeMa U TeIIOBOTo 0ajgaHca, 0COOEHHOCTH
KOHCTPYKTUBHOTO HCHOJHEHUsA. OxnaxaeHue padoueil KUAKOCTH.
Macnsnsle craHiuy. ['naponuHun: kiaccuukaus, HCIoIb3yeMble
MaTepHalbl, CllocoObl MOHTaXxka. Pacuer auamerpa TpyOorpoBoa.
OO1ue cezieHnst 00 YIIOTHUTENbHBIX yCTpoicTBax. CrocoOs! rep-
METH3aIMU TOABMKHBIX U HETIOJBYKHBIX COCAMHEHMH, UX XapaKTepH-
cruka. ['psisecbemurku. Kpurepun BbI0Opa yIioTHUTENBHOTO HJIEMEHTA.

IIpuBOX AUCKPETHOIO AeiCTBUSA.

ITonsarue o auckperHom npusoje. Knaccuukanus AUCKpETHBIX
rUApoNpuBoA0B. [IpuHIMNINaNbHBIE THAPABINYECKHE CXEMBI, YCIIOB-
Hble 0003HaueHus. CTPyKTYpHBIM aHAJIN3 U CUHTE3 CXEMbl Hepery-
JUPYEMOTO TUAPONPUBOAA.

VYpaBHeHHE IMHAMHUKH pabo4ero opraHa ruiporpuBoAa MocTymna-
TEJNBHOIO JIBUYKEHUS U €ro pelieHue. Pacuer cratuueckux xapakre-
PUCTUK 00BbEMHOIO NMpUBOJA. MeToauKa pacyeTa BpaIlaTesIbHOro U
MIOCTYNATENbHOTO TUAPONpPUBOAOB. BeiOop anmaparypsl, Hacoca U
T'MJIPABIMYECKOr0 JIBUraTels IPUBOJA.

Crioco0Obl peryaupoBaHUs CKOPOCTH JABMXKCHHUS THAPOIBUTATE-
neil. Ctynenuaroe peryiaupoBanue. O6beMHBIN U JpOCCEIbHbIH CHO-
coObl. [locrmenoBaTensHOE M MapajuIeIbHOE BKIIOYCHHE APOCCEIIS.
Crabunusanus CKOPOCTH JIBUKEHUS HMCHOJIHUTEIBHOTO MEXaHHU3Ma
pu nepemeHHoi Harpyske. KIIJ[ u Harpy3o4Hble XapaKTepUCTUKH
npuBozaa. CpaBHeHHUE clIOCOOOB PEryIUPOBKU.

Cunxponnsie runponpuBoasl. O6mue cBenaeHus. CymHOCTh U
KJ1accu(UKaLus CUHXPOHHBIX MPHUBOAOB. CUHXPOHHBIE THIPONPH-
BOJIBI IPOCCEIBHOTO M OOBEMHOTO CIIOCOOOB PETYIIMPOBAHUS, TPH-
MEpBbI CXEeM, pacyeT OCHOBHBIX NapameTpoB. CuH(pa3Hble IPUBOIBL.

anpaBnnqecm/le ciaeasimue nnpuBoabI.

[Tpunuun neficTBust U obaactu npuMeHeHHus. PyHKIMOHAIbHAs
cxema cienduiero npusoja. I'mapasnuueckue ycwinrtenu. Knaccu-
¢buKaiys, YyBCTBUTEIbHOCTb, TOYHOCTh U YCTOWYUBOCTh THIPOYCH-
autenedt. Crnensmuil MPUBOJA C 30JOTHUKOBBIMHU YCHUIIUTENSIMHU.
Cuitbl, AeHCTBYIOLIME HA 30JI0THUK, CIIOCOOBI Pa3rpy3Ku 30J0THH-
koB. CTaTu4yeckuil pacyer CIEASIEro ruiponpuBoAa.

11

OcHoBbBI THAPOIMMHEBMOABTOMATUKHU

OOuue cBenieHus 0 cucreMax ynpanieHus. OyHKIUN aBTOMATH-
YECKHUX CHUCTEM YIIPABIICHHUSL.

Cucremsl ynpaBieHUs TUCKPETHOTO AekcTBUs. Jlornueckue ome-
paruu, Joruueckue QyHKIMHU OJHOM U ABYX NIEPEMEHHBIX, X peat-
3anus neMmeHTamu Y COIIITA. TlocTpoeHne ONHOTaKTHBIX CHCTEM
ynpasieHus. Tpurrep, NOCTPOCHUE MHOTOTAaKTHBIX CHCTEM YIIPaB-
nenus. ['eneparop curnanos. Tpurrep co cueTHbIM BXxogoM. Haxkar-
nuBaromuil cymmarop. [IporpaMmupyemelie CHCTEMBI YIIPABICHMUS.

Cucremsl! ynpapieHus HENPEPBIBHOTO AelcTBUs. CTaTHYECKHE, acTa-
TUYECKUE U W30/IPOMHBIE CUCTEMBI YIIPABJICHUs], X XapaKTEPUCTUKH.

13

BCET'O

17

17

17

46




4.2. Conep:xanue NPaKTHYIECKUX (CEMUHAPCKUX) 3aHATHH

HauMeHOBaHHE CamocTosTenpHas
e asjelnna IUCIu Tema npakTUYECKOro (CEMUHAPCKOI0) 3aHATHS K-Bo | paSora na moro-
/o p P P 4aCcoB | TOBKY K ayauTOp-
IIJIMHBI HBIM 3aHATHAM
cemectp Ne 7
OrnpeneneHne CUIlbl 1aBJICHUS HA IUIOCKUE U
KPUBOJIMHEHHBIE TTOBEPXHOCTH.
VYpaBHenue bepHysuM, SHEPreTUUECKUd u
FEOMETPUUYECKHUI CMBICT ypPaBHEHHUSI.
Pacuer noteps Hanopa Ha TPEHHUE U MECTHBIX
TUPABIMYECKUE CONMPOTUBIICHUS
OcHOBBI TUJIpaB- .
1 J— I'uapaBnuueckuii pacdeT MpocToro Tpyoo- 6 6
MPOBOJIa, TPU 3a/lay, YUCICHHbIE METOJbI pe-
LICHUS.
Pacder cJIOKHBIX TPYOOIPOBOJOB IO METOIY
IJIaBHOW MarucTpai.
[TocTtpoeHue  3IEKTPUYECKOTO  aHajiora
CJIO)HOT0 TPYOOIIPOBOA
CtpyKTypa U KOM- .
PYKTYP CTpyKTYpHBIA aHAU3 OOBEMHBIX IPHUBO-
IJIEKTYIOLIUE THI-
2 J0B. YcnoBHOE 0003HaYeHHE W (PYHKIIMOHAb- 2 2
PaBIWYECKOTO TIPH-
HOE Ha3HAaYeHUE amnmapaTypsl MIPUBOJIA.
BOJIA
Pacuer ruagpocucTeMbl HeperyIupyemMoro
00bEMHOI0 MPUBOJIA TOCTYNATEIHLHOTO BpaIllia-
TEJIBHOTO JBUKEHUS.
Br16op Hacoca u HE0OXOIUMOM TUApoania-
[TpuBoa quckper-
3 N paTypbl, YTOYHEHHE SKCIUTyaTallMOHHBIX IIapa- 4 4
HOTO JICHCTBUA.
METPOB MPUBOJIA.
JpoccenbHblil cioco0 peryinpoBaHus CKO-
POCTH JIBM>KEHHSI THMIPOJIBUTATENSI TOCTPOCHUE
Harpy304YHBIX XapaKTEPUCTHK.
4 I'mapaBinueckue [locTpoeHHe XapaKTEpUCTHUK CTaTUYECKHUX, ’ ’
Cle/IIIKe MPUBOBI | ACTATHUYECKUX U W30JIPAHHBIX CUCTEM.
Jlornueckue omeparu OJHOM U JIBYX Tepe-
MEHHBIX, UX pean3aIlys ¢ TOMOIIbIO MEMOpaH-
HOTO peJe.
5 OCHOBBI TUIPOII- OCHOBHBIE COOTHOIIEHHS aNTeOpbhl JJIOTHKU 3 3
HEBMOABTOMATHKH. [TocTpoeHre OJHOTAKTHBIX CHUCTEM YIIpaBJie-
HUA.
[TocTpoeHre MHOTOAKTHBIX CHUCTEM YIIpaBJe-
HUS.
BCEI'O: 17 17




4.3. Conep:kanue JJa0OPaTOPHBIX 3aHATHI

HaumenoBanue
Ne K-Boua- | K-Bo ua-
W paszzaena Juciu- Tema nabopatopHoro 3aHsaTus coB cos CPC
TUTHHBI
cemectp No 7
HccnenoBanue peKMMOB JIBHYKEHUS KUJ-
KOCTH.
1 OCHOBbI THPABIIHKH Onpenenenne koddduimenta TpeHus (Ko- 6 6
s urnmenta lapcn).
[TocTpoeHue pacxoHOM XapaKTEPUCTHKU
IIPOCTOTO U CIOXKHOTO TPYOOIIPOBOJIOB.
CtpykTypa u
5 | KOMILICKTYIOIIHE OrmpezenieHne SKCIUTyaTallMOHHBIX Xapak- ’ ’
TUIPABINYECKOTO TEPUCTUK 0OBbEMHBIX HACOCOB.
puBOJa
Omnpenenenne KIIJ u Harpy304HO#l Xapak-
TEPUCTUKU THUJIIPONPUBOJIA TMOCTYMATEIBHOTO
3 [TpuBOI AMCKpPET- | ABMKCHHUS. 4 4
HOTO JCHCTBUSI. UccnenoBanue Harpy304HbIX XapaKTepH-
CTHK 00EMHOT0 MPUBOJA MPHU NMapaUIETEHOM
Y TIOCJICIOBATEILHOM BKIIFOUEHHH JIPOCCEIIS
4 ['unpaBnuueckue [TocTpoeHue pacxomHON XapaKTEPUCTUKH ) )
CJIC/ISIIINUE MPUBOJBI | 30JIOTHUKOBOTO YCHUITUTEIS
5 OCHOBBI THJIPOII- Peanuzanusi noruveckux ornepanui Mem- 3 3
HEBMOABTOMATHKH. OpaHHBIMU peJie.
HNTOI'O: 17 17

4.4. Cogep:xaHue KypcoBoOil padoThbI

He npenycMoTpena yueOHBIM TIIaHOM




4.5. Conep:kanue pacdyeTHO-rpaguuecKoro 3aJaHmusi,
WHIMBHUIYAJIbHBIX IOMAIIHUX 3aJaHUH

V4eOHBIM IIJIaHOM npeaAyCMOTPCHO BBIIIOJIHCHUC HHANBUAYAJIbHOI'O JOMAIIHETO

3aJJaHuA.

W13 BKiIOYaET BBHIMOJIHEHHE 3 3TAIIOB:

1. Ha ocHOBe 3a1aHHO# OJIOK-CXEMBI OCYIIIECTBIISETCS CUH-
Te3 NPUHLMIMAIBHON CXeMbl ruaponpusoja. Iloaknmroyenue an-
napatypsl Ipud 3TOM JOJDKHO OO0ECHEeUnTh 33JaHHYIO0 ITUKJIO-
rpamMmy pabOThl TUAPOIBUTATENICH TPUBO/A.

2. IlpoBenenue TUIPABIUYECKOTO pacyeTa pazpaboTaHHON
CXEMbI 00BEMHOI'0 TPUBO/IA.

3. OCHOBBIBAsICh Ha IaHHBIX THPABINYECKOTO PacyeTa OCy-
IIECTBIISIETCS. KOMIUIEKTAIMs THAPOAIApaTypoil ¢ TpeOyeMbIMU
9KCIUTyaTallMOHHBIMU MapaMeTpamMu pa3pabOTaHHON CXEMBbI IpHU-
BOJA.

B nporiecce BhIMOMHEHUS] MHAMBUTYTBHBIX JTIOMAITHUX 33 JaHUN
OCYIIIECTBIISIETCS KOHTAKTHasi paboTa 00y4aroIerocs ¢ rpenojaBare-
neM. KoHCynbranmy mpoBOIsTCS B ayJUTOPHS W/IIH TIOCPEICTBAM
ANEKTPOHHON MH(OPMAIIIOHHO-00Pa30BaATENBLHOM CPe/ibl YHUBEPCH-
TeTa.



5. OHEHOYHbIE MATEPUAJIbI 1JIA1 TIPOBEJEHUA TEKYHIEI'O KOH-
TPOJISA, TIPOMEXKXYTOYHOU ATTECTALIMN

5.1. Peanuzanus KoOMneTeHIUM

Komnerenuus IIK-11. Cnoco6en paspabaTsiBaTh U HCIOIB30BaTh SHEPTOCOEPETAIOIIKE TEXHO-

JIOT'MH B HpO(l)eCCHOHaHBHOI;'I JCATCIIBHOCTHU

HaunmenoBanue nnankaropa 10CTHXEHUST KoMrieteHun | Vicnosib3yemble cpeicTBa OLICHUBAHUS
IK-12.3 — Pa3pabarbiBaeT NpUHIIUITHATIBHBIC CXEMBbI
TUIPOITHEBMOABTOMATUKH JIJIs1 00BEKTOB Mpodeccuo- 3
¥ aver
HaJIbHOM JI€SITEIbHOCTU HA OCHOBE MH)KEHEPHBIX pacye- CobeceoBane
TOB ¥ OCYILECTBIISIET BHIOOP KOMILIEKTYIOIIETO 000py- 3anTa TaGOPATOPHBIX PAGOT
AOBAHMA 3amumTa NJ13
IIK-12.4 — OGecrieunBacT, Ha OCHOBE 3aKOHOB TCXHU-
YeCKOW rMIPOMEXaHUKHU, palliOHAJIbHBIM BHIOOP cUCTEM 3
aver
THJIPOTIPUBO/IA U THIPOITHEBMOABTOMATUKHA O0BEKTOB Cobecenopate
npodeccuoHaNBbHOM e TeIbHOCTH 3aruTa 1aGOPATOPHBIX PAGOT
3anura N/13

5.2. TunoBsbIe KOHTPOJIbHBIC 3alaHUA 1JIA l'IpOMe)KyTO‘IHOﬁ arTrecranmmmu

5.2.1. [lepe4yeHb KOHTPOJBLHBIX BOIIPOCOB ISl 3a4eTa

PaBIIMKH

HaumenoBa- | KommereH-
HUE s .
Ne CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHHI)
paszznerna auc-
n/n
LUTUTUHBI
[TK-12 1.®u3nuecKuil CMBICI THAPOCTATUYECKOTO JaBieHus. Ero
CBOMCTBA
2.OCHOBHO€ ypaBHEHHE T'MIPOCTaTUKU
3.3axoH [Tackans
4.AGcomoTHOE, U30BITOYHOE U BAKYYMMETPUUECKOE JlaBJie-
HUSL.
5.Cuna naBieHus Ha INIOCKUE IIOBEPXHOCTH.
6.Cuiia 1aBiieHUs1 HA KPUBOJIMHEMHbBIE TTOBEPXHOCTH.
1 OcHOBBI TUII- 7.YpaBHEHHE pacxoa. Y paBHEHUE CPEIHEN CKOPOCTH.

8.YpaBHeHue bepHyinu 115 HeanbHON )KUIKOCTH, SHEpTe-
TUYECKUI U TEOMETPUYECKUI CMBICT YpaBHEHUS.

9.lunamuueckoe mamieHue. [Ipubopsl ais ompeneneHus
JUHAMHYECKOTO AABJICHUS.

10.ITorepu Hanopa Ha Tpenue, popmyna dapcu- Beiicbaxa.

11.Pexumsl aBmxenus xuakoctu. Kpurepuil PeitHonbaca.

12.MecTHBIE THIPABINYECKAE CONPOTUBIICHUS, OCHOBHBIE
BUIBI conpoTHBieHU. Ko puimentT MecTHOro conpoTuaIe-
HUSL.




13.ITocTpoenne pacxoaHON XapaKTEPUCTUKH TPOCTOTO TPY-
OompoBoa.

14.9nexTporuapoaHaMuyYecKas aHaJIOTHS.

15.Knaccudukarus TpyoomnpoBoioB. Pacyer mpoctoro Tpy-
00IpoBOa, TPU 3a/1a4H, YUCICHHBIE METO/IbI PEIICHHUS.

16.ITocnenoBaTenbHOE U MApAIIETIbHOE COSUHEHHIE TPYOO-
MIPOBOJIOB, TOCTPOCHHUE COBMECTHON XapaKTEPUCTUKH.

17.Pacder ClI0XHBIX TPYOOIIPOBOJIOB.

Crpykrypa u
KOMILJIEKTYIO-
mye TUApaB-
JMYECKOTO
npuBOJa

ITK-12

1./lnunamudeckuii 1 00 bEMHBIN THAPOIPUBO/I.

2.CtpykTypa NPUHLHUII JEHCTBUS, OCHOBHBIC IapamMeTpbl
00BEMHOT0 TMIPOIIPUBOAA

3.Kinaccudukanus ¥ IpUHIAI JeHCTBUS O0BEMHBIX THAPO-
MaIlluH (HAaCOChl, IIMJIUHAPBI, THAPOMOTOPBI).

4. KoHCTpYyKIMH, IPUHIUI ACHCTBUSI, XapaKTEPUCTUKH 1e-
CTEPEHHBIX HACOCOB U THAPOMOTOPOB

5.KoHCTpyKIIMH, IPUHLIKII AEUCTBUS, XaPAKTEPUCTUKH LIE-
CTEpPEHHBIX, JIONACTHBIX, HACOCOB U TUAPOMOTOPOB

6.0mpenencHue pabodero oo0bemMa HaCOCOB, €r0 PETYIIHPO-
BaHUE.

7.KOHCTpyKIIMsSI M NPUHLHAII IEUCTBUS MOPIIHEBBIX, IIIyH-
KEPHBIX, TEJIECKOIMYECKUX, MEMOPaHHBIX, CUIb(QOHHBIX THUI-
POLIUIIMHAPOB.

8.Pacuer pabouux mapamMeTpoB T'HAPOMALINH T'UAPOMAIINH
(HacocoB, HMJIMHPOB, THIPOMOTOPOB).

9.Knaccudukanus ruapoamnmnapaTypsl.

10.Ha3znauenue, KOHCTPYKLUS, IPUHIMUI JIEHCTBUS KJlamna-
HOB JIaBJeHUs (IIPEJOXPAHUTEIbHBIX, HANOPHBIX, MEPEIUB-
HBIX, PEIYKIIMOHHBIX, OOpaTHBIX,).

11./Ipoccenu, pacyer noTephb JaBlIeHHs Ha JApoccele.

12.Perynsropsl noToka. Jleaurenu noToxa.

13.PacnipenenuTenu: Ha3HaYeHUE, KIacCU(PHUKAIMS, TPUH-
uun aeiictBust. CTeneHb NepeKpbITUs padouruX OKOH 30J10THH-
KOBOT'O PacIpeelnTeNs, 30Ha HEUyBCTBUTEIbHOCTH.

14.I'mapoakkyMysiTOpBl: Ha3HayeHUWE, Kiaccudukanus,
IPUHLIMI JEHCTBUS.

15.®unbTpel: KIaccu@UKanus, KpUTEpUH BbIOOpA, MecTa
YCTaHOBKH B CUCTEME THAPONPHUBOJA.

16.I'ngpobaku: QpyHKIMOHAIbBHOE Ha3HAYEHHE, pacueT pa-
6oudero o0beMa 1 TEIIOBOro GajlaHca, 0COOEHHOCTH KOHCTPYK-
TUBHOT'O UCIIOJIHEHHUS.

17.T'unponuHum: KiaccupUKalus, UCIOIb3yeMble MaTepH-
ajbl, ciocoObl MOHTaXa. PacueT nuametpa TpyOompoBo/ia.

18.YmnotHurensHble ycTpolicTa. I'psazecbemuuku. Kpure-
pHH BbIOOpA YIUIOTHUTENIBHOTO JIEMEHTA.

[TpuBon muc-
KPETHOTO JIEW-
CTBUS.

ITK-12

1.Ilonarue o auckpetHom npusoae. Knaccudukanus auc-
KPETHBIX TUAPONPUBOIOB.

2.]lpuHIMNMalbHbIE TUAPABINYECKHE CXEMBI, YCIOBHBIE
o0o3HavyeHus. [Ipumepbl TUITOBBIX CXEM.

3.YpaBHeHHe AUHAMUKU pabovyero opraHa TUApPONPHBOIA
MOCTYNATENbHOTO IBUKEHUS U €T0 pelIeHuUE.

4.Pacyer CTaTHYECKUX XapAaKTEPUCTHK OOBEMHOIO Mpu-
BOJIa. MeToyKa pacueTa BpaIlaTesIbHOrO U MOCTYNATEIbHOIO
TUIPONPUBOJIOB.




5.Bp10op ammaparypsl, Hacoca ¥ THAPABINYECKOTO JIBUTa-
TeJsl IPUBOJA.

6.PerynupoBanne CKOpPOCTH JBMKCHHS pabo4yero oprasa.
CryneHuaroe peryJiupoBaHHe.

7.00beMHBIN CIOCOO M3MEHEHHsI CKOPOCTU THIIPOJBUTaA-
TeJsl.

8.poccenbHblil criocob. TlocnenoBaTenbHOE U Mapalieb-
HO€ BKJIFOUEHUE APOCCEIIS.

9.Crabunu3zanusi CKOPOCTH JIBUXKEHHUS HCIIOJHUTEIBHOTO
MEeXaHu3Ma MpU MepeEMEHHON Harpy3Ke.

10.006mmme cBeneHus, CYIMIHOCTh W Kiaccuukanus CHH-
XPOHHBIX MPUBOIOB.

11.CuHXpOHHBIE THAPONPUBOABI APOCCETBLHOTO U 00BEM-
HOT'O CITOCOOOB PETYJIMPOBAHUS, IPUMEPHI CXEM

['uppaBnnye-
4 | ckue ciens-
1IME MPUBOJIbI

ITK-12

1.Ilpuanmn aeicTBUS ¥ 00JaCTH NMPUMEHEHHSI CIIESIIEro
npuBoga. yHKIMOHAIIBHASA CXEMa.

2.I'mapaBnuueckue ycunutenu. Knaccudukanus, 4yBCTBU-
TEJIbHOCTh, TOYHOCTh 1 YCTOMYMBOCTH TUIPOYCHUITUTEIICH.

3.Cnensiiivii MPUBOJ C 30JIOTHUKOBBIMU YCHJIUTEIISIMH.
Cupl, neiicTBYONIUE Ha 30J0THHUK, CHOCOOBI Pasrpy3Kd 30-
JIOTHUKOB, CTETICHb MEPEKPHITUS PAOOUUX OKOH..

4.T'uapoyCHIMTENN THUIA COIUIO-3aCJIOHKa W CTpyHHas
TpyOKa.

S.IIpumepsl cxeMm ciieIsimx IPUBOJOB.

OCHOBEI TH]I-
5 | ponHEBMOAaB-
TOMATHKHU.

ITK-12

1.061mue cBeneHus o cuctemMax yrnpapieHus. OyHkuuu as-
TOMATHYECKUX CHCTEM YIIPaBJICHHUS.

2.CucreMbl ympaBieHUsi AUCKpeTHOro aencreus. Jlornue-
CKH€ OTIepalny, JOTHIecKue (HyHKIIMN OTHOH EPEMEHHOM, NX
peanuzanus ssementamu Y COIIITA.

3.Jloruueckue oneparuu, JJorndyeckue pyHKIUU ABYX Iepe-
MEHHBIX, UX peanu3amus snementamu Y COIIIIA.

4.IlocTpoeHuE OJTHOTAKTHBIX CHCTEM YITPaBJICHUSI.

5.Tpurrep, MOCTpOEHME MHOTOTAKTHBIX CHUCTEM YyIIpaBlIe-
HUS.

6.IIpumeHeHne CTPYHHBIX AIEMEHTOB IIPU CUETHBIX ONepa-
HUAX.

7.1'eneparop curHanoB. Tpurrep co CYETHBIM BXOZOM.
HakarumBaromuii cymmarop. IIporpaMmupyembie CUCTEMBI
yIpaBJIeHUSI.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHAJIbI)
JJISl TEKYIEro KOHTPOJISl B ceMecTpe

5.3.1. Tekymumii KOHTPOJIb MO JA0OPATOPHBIM 3AHATHIM OCYIIECTBIAETCS B POPME BbI-
TIOJTHEHHUS TaGOPaTOPHBIX PabOT U COOECENOBAHMS TI0 KOHTPOJILHBIM BOIPOCaM (3aIuTa Jaboparop-

HBIX paboT)




Tema nabo- | Komme-
Ne | paropnoi TEHIUSA KoHTposabHbIE BOIPOCH
paboTHI
Uccneno- ITK-12 1.Kakoe paznuune MeXJy YCTAaHOBHUBIIMMCS M HEYCTaHOBUB-
BaHUE  pe- LIMMCSI, PABHOMEPHBIM U HEPABHOMEPHBIM JIBHKEHHUEM KHJIKOCTHU?
KUMOB JIBU- 2.B 4em coCTOUT OTIINYHUE JTAMUHAPHOTO PEKMUMA JIBUKEHUS KNI
KEHUS KU KOCTH OT TypOYJIEHTHOTO?
KOCTH. 3.Ilepeuncnure GakTOpbl, OT KOTOPHIX 3aBUCUT PEKUM JIBUKCHHUS
1 KHUJIKOCTH.
4.Ha3oBuTe KpUTEpUl, ONPEAEIAIOUINN PEKUM IBUKEHUS KU~
KOCTH, HalIUIIUTE €ro (JOpMyIly, YKaKUTE €r0 pa3MEepHOCTb.
5.B uem ¢pusnveckuii cmpicn uncna PeitHonbaca?
6.UTo Ha3bpIBaeTcs, KpUTHYECKUM uucioM PeliHonbiaca? Yemy
PaBHO €ro 3Ha4Y€HHE ISl TOTOKA JKUJIKOCTU B KPYTJION TpyoOe?
7.3a4eM HY>KHO 3HATh PEKUM JIBUKEHUS )KUIKOCTH?
Omnpenene- [TK-12 1.0t 4ero 3aBUCHUT KOPPHUIMEHT THIPABINUECKOTO TPEHHUSI B 00-
HUE  KO3(- meM cirydae?
¢unuenTa 2./[laiiTe onpeneneHrne YKBUBAJIEHTHON IEPOXOBATOCTH.
TpeHus (Ko- 3.Kakwue cymiecTByIOT 30HBI COITPOTUBICHUS NP IBUKEHUU KU
¢ unm- KOCTH B TpyOax?
€HTa 4.0t yero 3aBUCUT KOOPPUIIMEHT TPEHUS B KAKIOU 30HE?
) Hapcn). 5.Kaxkoii creneHu CKOpOCTH NPONOPLUHUOHAIBHA ITOTEPSI HAIIOPa 110
JUTUHE U1 Pa3IMYHBIX 30H CONPOTUBICHUS?
6.Yem 0OBsICHSICTCS] BO3pACTaHUE THPABIMYECKOTO COTIPOTUBIIE-
HUS TIPU [IepPexXo0/ie OT JAMHUHAPHOTO peXXUMa K TypOyJIeHTHOMY?
7.0T 4ero 3aBUCHUT CTENEHb BIUSHUS IIEPOXOBATOCTU TPYO Ha
TUIPABIMYECKOE COPOTUBJICHHE MIPH TYPOYIECHTHOM pekrumMe?
8.ITouemy opmyra ANbTInySsi HA3bIBAETCSl YHUBEpCcanbHOU? [{is
KaKUX 30H CONPOTUBIICHUS OHA MPUMEHHMa?
[Toctpoe- [K-12 1.YT0 Ha3BIBAIOT MPOCTHIM TPYOOTIPOBOIOM?
HUE pacxoj- 2.Kaxkoii pyHK1Mel OMUCHIBAETCS XapaKTEPUCTUKA CETH?
HOM Xxapak- 3.Kak n3mensiercs xapakTepuCTHKa CETH IPU YBEITUYEHUU TH]-
TEPUCTUKH PaBJIMYECKOTO CONTPOTUBIICHUS?
IPOCTOTO0 H 4.Kak cTposT MOCTpOEHHE XapaKTEPUCTUKHU CETU TPYyOOIpoBoJa
3 | cIOXHOro COEMHEHHBIX MOCIIEI0BATENBHO?
TpyOoIIpo- 5.Korna ncrnonb3yror nocienoBaTeabHOE COEAMHEHHE TPyOOoIpo-
BOJIOB. BOJIOB?
6.Kak cTposiT mocTpoeHHne XapaKTepUCTUKH CETH TPyOOmpoBoja
COEIMHEHHBIX MapaJlIENbHO?
7.Korna ncnonb3yroT napajuieaIbHOe COeMHEHNE TPyOOIPOBOIOB
Omnpene- [TK-12 1.Kak onpeznenuts MoIyIb 3y0UaToro 3amernyieHust Hacoca?
JIEHHE DJKC- 2.J1nst yero mpenHa3HAaYeHbl HACOCHI 00BEMHOTO THIA?
IUTyaTanu- 3.Yem Teopernueckas NPOU3BOAUTEIBLHOCTh HACOCA OTINYAETCS
OHHBIX Xa- oT pakTuueckon?
4 | pakrepu- 4.Kak 1o M3BECTHBIM XapaKTEPUCTHKaM Hacoca ONpPENEIUTh OIl-
CTUK 00bEM- TUMaJIbHBIE PEKUMBI PaOOTHI?
HBIX Haco- 5.Kak ycTpoeH u paboTaer 1ectepeHHbI Hacoc?
COB. 6.B yem oTiinume B ycTpoiicTBe U paboTe MIIACTUHYATHIX HACOCOB
OJIHOKPAaTHOT'O M IBYKPaTHOI'O A€UCTBUSI?
Ormpene- I1K-12 1.YT0 Takoe CKOpOCTh XOJIOCTOTO X01a?
nenune KIIJ 2.Yto0 Takoe Harpy3ka TOpMOKEHUA?
5 | u Harpy3ou- 3.Kak ompenensercs mosjae3Hast MOITHOCTh MPUBOIA?
HOM Xapak- 4.Kax onpezensercs 3aTpadyeHHasi MOLUTHOCTb IpUBOJa?

TEPUCTUKH

5.Kax 3aBucut KIIJI npuBoga ot Harpy3ku.




Tema nabo- | Komme-

Ne | paropnoi TEHIUSA KoHTposabHbIE BOIPOCH

paboTHI
TUIPOIIpH- 6.ITouemy mpu He AOCTHraeTCs CTAOMIM3AIM CKOPOCTH IIPH Tie-
BOJIa TIOCTY- pEMEHHOM Harpy3ke?

HaTEJILHOTO
JIBUKCHMUSL.

Uccneno- ITK-12 1.M306pa3ute BO3MOKHBIE CXEMBI BKIIFOUEHHS IPOCCETIS B CXEMY
BaHUE 2.I1pu ycTaHOBKE ApOCCEs MAPAIIENIBHO VISl YBEIMYEHHS CKOPO-
Harpy3ou- CTH €T0 HaJl0 OTKPBITh WU 3aKPBITH?

HBIX Xapak- 3.IIpu yctaHOBKe Ipoccens MOCIEeN0BAaTENIbHO ISl YBEIUYCHHUS
TEPUCTUK CKOPOCTH €T0 HaJl0 OTKPHITh WJIN 3aKpPbITh?
00bEMHOT0 4 Kak 3aBucut KII/[ mprBoa oT cmoco6a ycTaHOBKH APOCCEISL.

6 | mpuBoJa 5.B kakoMm ciydae MakCHMalbHO BO3MOXHBIN o0muid KI1/] ruz-
Ipu  napai- porpuBoAa HaOIr0AaeTCsl IPU MOCIIEA0BATENbHON YCTAHOBKE JIPOC-
JEIBHOM H cend’?

II0CJIEI0BA- 6.ITouemy mpu IpocCenbHOM CIIOCOOE PeryJMpoBaHuUs HE JOCTH-
TEIbHOM raercs cTabuIn3anys CKOPOCTH MpU EPEMEHHOM Harpys3ke?
BKJIIOUEHUU 7.B 4eM JOCTOMHCTBO OOBEMHOIO THAPONPUBOJIA JIPOCCETBLHOIO
Jpocceis peryiupoBaHusi C JPOCCENIEM Ha BbIXo1e?

7 IToctpoe- [1K-12 1.OcHOBHBIE JOCTOMHCTBA U HEJOCTATKHU 30JI0THUKOBBIX pacipe-

HUE PaCXOJ- JEIIUTEIICH.
HOM Xapak- 2.YT10 Ha3bIBaIOT CTENEHBIO HEUYBCTBUTEIBHOCTU?
TEPUCTUKH 3.CteneHb NepeKphITHs pabOUnX OKOH.
30JI0THUKO- 4.BnusiHue CTENEeHU NepeKphITUs pabOUNX OKOH Ha UYBCTBHUTEb-
BOT'O YCHJIH- HOCTb.
TEJsI
8 [TK-12 1.Ha3oBwure norndyeckne GyHKIUN OJHON TIEPEMEHHOM.
2.Ha3zoBure nornyeckue GyHKIUHU ABYX NEPEMEHHBIX.
Peanuza- 3.OCHOBHBIEC COOTHOIIEHHS aITreOphI JIOTUKH.
1y JIornye- 4.KOHCTpYKTUBHOE UCHIOJHEHHE MEMOPAHHOTO peJie.
CKHX omepa- 5.9¢dexTuBHas MIOLIa1b MEMOPAHBI.
LUA  MEM- 6.Cxembl peanu3zauuu (yHKIMNA OJIHOW NepeMeHHOH MeMOpaH-
OpaHHBIMU HBIM peJle.
pene. 7.Cxembl peanu3auuu (yHKIMH OJHOW NepeMeHHOH MeMOpaH-

HBIM pelie.
8.Cxema Tpurrepa ero Ha3Ha4eHHe.

5.3.2. Texkymumii KOHTPOJIb 10 NMPAKTUYECKUM 3aAHATHAM OCYLIECTBISETCS B (POPME BBIIION-

HCHUA IMTPAKTUYCCKOI'O 3aIaHrA 1 CO6€CCI[OB21HI/I$[ 10 KOHTPOJIbHBIM BOIIpOCaM




No 3agaHue Komnerenius KonTposibHbIE BOIPOCHI
1 N3yunth IK-12 1.ITonsiTHE CMOYEHHOUN TOBEPXHOCTH.
ypaBHEHUE HEpas- 2.Kak onpenenuTh YMCICHHOE 3HAUYEHUE CHUIIBI, JEH-
PBIBHOCTH no- CTBYIOLIEH Ha IUVIOCKYIO OBEPXHOCTh?
TOKa. 3.BnusiHue yria HakJOHA MOBEPXHOCTH HAa BEIUYHUHY
N3yuutes nu- CUJIBI JJABJICHUSI.
HaMHU4ECKOEe JaB- 4.Kak omnpeneiauTb YUCICHHOE 3HAUEHUE CHUJIBI, JEH-
JICHHUE. CTBYIOIIEH HAa KPUBOJIMHEHHYIO TOBEPXHOCTH?
N3yunts 5.YT0 NOHMMAIOT MO UEHTPOM JABJICHHMS, KaK OIpe-
ypaBHeHue bep- JICJIUTh €r0 MOJIOKEHHUE?
HYJUIU 6.UT0 Ha3bIBAETCS PacCXOJIOM >KHMJIKOCTH, U KAKOBBI
Paccuurars €MHHULIBI €TO U3MEpPEHUs?
CPEIHIOI0  CKO- 7.JlaiiTe onpenesieHre cpeaHen ckopocT noroka. [1o
poCTh B JKHUBOM Kako# (opmyIie oHa onpezensercs?
CEYEHUHU I0TOKA, 8.UT0 Ha3bIBaeTCsd ypaBHEHHEM HEPa3phIBHOCTH I10O-
€CJIY IUIOIA/b ce- TOKA >KUJIKOCTH?
YEHUs YMEHbB- 9.Kak u3MeHHTCS CpelHssl CKOPOCTh B )KMBOM Ceye-
LIUTh (yBenu- HUU TIOTOKA, €CJIU IUIOUIA/(b CEYEHUs YMEHBIIUTH (yBe-
YHUTh) B JIBa paza? JINYUTH) B JIBa paza?
10.OHepreTuyeckuii ¥ reOMETpUUECKUN CMBICT YpaB-
HeHus bepHym.
2 W3yuntp 00- IK-12 1.JlaiiTe onpeneneHre SKBUBAJICHTHOM IIEPOXOBATO-
IIM€ CBEACHUS O CTH.
TUAPABINYECKUX 2.Kakue CcymecTBylOT 30HBlI CONPOTUBICHUS IPHU
IOTEPSIX. JBUKEHUH KUAKOCTU B TpyOax?
N3yuutes 1O- 3.01 4ero 3aBUCUT KOXPDUIIUEHT TPEHUS B Kaxa0H

TEpU HAIopa Ha
TpPEHHE, MECTHBIC
THPABINYECKUE
COIIPOTHUBIICHUS,
Y OCHOBHBIE BH/IBI
COIIPOTHBIICHUSI.
Onpenenurs  10-
TepU HaANopa Ha
TPEeHUe U MecCT-
HBIE COTPOTHBIIE-
HUSL.

30H€E?

4.Kakoil cTerneHu CKOPOCTH IPONOPLHUOHANIbHA IIO-
Tepsl HAIopa Mo JUIMHE 711 pa3InYHbIX 30H CONPOTHUBIIE-
HUs?

5.Uem oObsACHSETCS BO3pacTaHHE T'MJIPABIUYECKOTO
COTIPOTHUBIICHUS NPU NEPEXOE OT JAMUHAPHOTO PEKUMaA
K TypOyleHTHOMY?

6.0T 4ero 3aBUCHUT CTENEHb BIUSHUS IIEPOXOBATOCTH
TpyO Ha T'MIPaBIMYECKOE CONPOTUBIIEHHE NpPU TypOy-
JIEHTHOM pexumMe?

7.ITouemy dopmyrna AJbTIIYJIS Ha3bIBaeTCsS YHUBEp-
caJIbHOM? JIs1 KakuX 30H CONPOTHUBJIEHUSI OHA MpPHUMeE-
HUMA?

8.0T1 yero 3aBUCUT KOA(P(GUIIMEHT MECTHOTO COIPO-
TUBJICHUS TIPU JJAMUHAPHOM U TYpOyJIE€HTHOM pexume?

9.[laliTe ompeneneHre YKBUBAJICHTHOW JIMHBI MECT-
HOT'O COIIPOTUBJICHHUS.

10.Kak onpezenstoTcs NOoTEpU HAropa ONbITHBIM ITy-
TeM?

11.YT0 criocoOCTBYET CHMKEHUIO BEIMYMHBI KMC?




N3yuuts kiaccu- IK-12 1.HazoBuTe nBa BUAa NOTEPh HAIopa.
¢dukamuo Tpyoo- 2.Uto0 Ha3bIBAIOT MPOCTHIM TPYOOTIPOBOIOM?
MPOBOJIOB. 3.Kakoii ¢yHKIIMENH OMHMCHIBACTCS XapaKTEPUCTUKA
BeimonauTs THA- cetu?
paBIMYECKUN 4.Kak u3MeHseTcsl XapaKTepUCTUKA CETH MPH YBEJIU-
pacder mpocToro YCHHUH TUAPABINIECCKOTO COMPOTUBIICHUS?
TpyOOIpoBO/a, 5.Kak cTposT noctpoeHue xapakTepuCTUKU CETH TPY-
TPH 3a/1a4U, YHUC- 00IPOBOIa COETMHEHHBIX TTOCIIEA0BATEIHHO?
JICHHBIE METO/IbI 6.Korna ucnomns3yroT nocienoBareIbHOE COSTUHEHUE
perieHusl. TpyOOIIPOBOIOB?
BoimonuuTts pac- 7.Kak cTposIT OCTpOeHHE XapaKTEePUCTUKU CETH TPY-
YET CJIOKHBIX 00IpOBOIa COETMHEHHBIX TTapaUIeTHLHO?
TpyOOIIPOBOIOB 8.Korna ncnonp3yroT napajiiesbHOe COeTUHEHUE TPY-
10 METOY TJ1aB- 601poBO10B?
HOW MarucTpau.
BrimmonHuTh I1IK-12 1.Knaccudukanus TuaponpuBo1oB. JuHaMUIecKuii u
CTPYKTYPHBIi 00BEMHBIN THIPOIIPUBO/I, 00JIACTH IPUMEHEHHUSI.

aHaJIu3 00beM-
HBIX IIPUBOJIOB.
N3yuuts ycios-
Hoe 0003HaueHHe
U QYHKIIMOHAIb-
HOE Ha3HaueHHe
anmaparypsl pH-
BOJIA

2.CTpyKTypa NpHUHLMII JEUCTBUSA, OCHOBHBIE Iapa-
METpBI, IPEUMYILIECTBA U HEJOCTATKH 00BEMHOI0 I'HJIPO-
MPHUBO/A.

3.KoHCTpyKLMs, TPUHUMUIT JACHCTBUS MOPLIHEBBIX,
TUTYH)KEPHBIX, TEIECKOIMMYECKUX THIPOIMINHIPOB. Pac-
4eT pabouymx napameTpoB.

4.®unpTpsl: KIaccuukanus, KpUTEPUH BBIOOPA, Me-
CTa YyCTAaHOBKH B CUCTEME TUAPONPUBOJIA.

5.I'unpobaku: GyHKIMOHAIBLHOE HA3HAYEHHUE, pacyeT
paboyero obbeMa M TEIUIOBOTO OanaHca, 0COOEHHOCTH
KOHCTPYKTUBHOTO HCIIOJTHEHUSI.

6.I'maponunuu: Kiaccudukanus, UCHOIb3yeMble Ma-
TEPHAJIBI, CIIOCOOBI MOHTaXa. Pacuer muamerpa TpyOo-
IIPOBOJIA.

7.Hem TeopermdecKkas MPOU3BOIUTEIBHOCTh HAacOCa
oTanyaercs oT GaKTUIeCKOi?

8.Kak 1o u3BecTHBIM XapaKTepUCTHKaM Hacoca oIpe-
JIeTUTh ONTUMAJIbHBIE PEKUMBI paOOTHI?

9.Kak ycTpoeH u paboTaeT 1mecTepeHHbli Hacoc?
B 4yem otimnuue B ycTpoiicTBe U paboTe MIaCTUHYATHIX
HAaCOCOB OJTHOKPATHOT'O M JIBYKPaTHOTO J€HCTBUS?




BrimonHuTh IK-12 1.YeMm TeopeTrnueckas Nporu3BOIUTEIbHOCTh HAcOCa
pacuer THIPOCH- oTIANYaeTcs oT GaKTUIECKOM?
CTeMBbl HEperyJsu- 2.Kak 1o u3BeCTHBIM XapaKTEpUCTUKAM HAacoca Ompe-
pyemoro oo0bem- JeTUTHh ONTUMAJIBHBIE PEKUMBI paOOTHI?
HOT'0 MPUBOJIA 10~ 3.Kak ycTpoen u paboTaeT mecTepeHHbIH Hacoc?
CTYIATENbHOIO M 4.B yem oTn4Me B YCTPOMCTBE M paboTe IIaCTHHYA-
BpallaTeIbHOro THIX HACOCOB OJJHOKPATHOTO U JBYKPATHOTO JEUCTBHUSA?
JIBIDKECHMUSL. 5. duddepennnanpHas cxeMa BKIFOUSHUS TOPIITHE-

OcyiecTBUTh BOT'O TUJIPOLUIMHIPA.
BbIOOp Hacoca U 6.YcioBue paBeHCTBAa CKOPOCTEH IIpU peBEpCE.
HE00XOUMOM 7.Pacyer pabounx mapaMeTpoB MOPUIHEBBIX THIPO-
rujpoarniapa- LWIMH]IPOB.
Typbl WU yTOYHE- 8.YpaBHEHUE JMHAMUKY MOPILIHA €ro GUu3ndecKui
HUE DJKCIUTyaTa- CMBICII.
IIMOHHBIX  Tapa- 9.YeM BbI3BaH POCT JIaBIICHUS IPU MyCKe TUAPOJIBH-
METPOB IPUBOJA. rarens’?

10.ITopsok pacuera BpaniaTeaIbHOIO U MOCTYIIA-
TEJIBHOI'O THJIPOIIPUBOJIOB.
11.Bbi00p anmaparypsl, Hacoca U THAPaBINYECKOBU-
ratess IpyUBoJa.

N3yuuts npoc- [K-12 1.CriocoObl peryiupoBaHusi CKOPOCTH THAPOJIBUTATE-
CeNbHBIN CTI0CO0 JeH.

PEryJIUpOBaHUS 2.PerynupoBaHue CKOPOCTH JIBUXKEHUS, TOCIIEI0BA-
CKOPOCTH JIBHKE- TEJIBHOE U NapajuiesibHOe BKIoYeHue apocceid. K1 n
HUS TUJIPOJIBUTA- Harpy304YHbI€ XapaKTePUCTUKU

Tesl. 3.B xakoMm ciydae MaKCUMaJIbHO BO3MOHBIN OOIIHIA

BemonuuTh no- KIIJ] runpornpuBoaa HabI0qaeTCs MPH MOCIEeI0BATENb-
CTPOEHHE Harpy- HOH ycTaHOBKe Jipoccens?
30YHBIX XapaKTe- 4.Iloyemy pu IpOCCEIBHOM CIIOCO0E PeryInpoBa-

PHUCTHK. HUS HE JOCTHTAeTCsl CTA0MIIN3AIUs CKOPOCTH MIPH TIepe-
MEHHOU Harpy3ke?
5.UT0 Takoe CKOPOCTh XOJIOCTOTO X0/1a?
6.Y1o Takoe Harpy3Ka TOpMOKEHUsA?
7.B 4eM TOCTOMHCTBO 0OBEMHOTO THIPOTIPUBO/IA
JPOCCENIBHOTO PEryIMPOBaHUS C IPOCCENEM Ha BbI-
xone?
8.Crabunm3anus CKOPOCTH JIBUKEHUS UCTIOIHUTENb-
HOTO MEXaHU3Ma IIPU IEPEMEHHON Harpys3Ke.
N3yuuts cTaTu- ITK-12 1.IIpumep craTudeckol cXxeMbl aBTOMaTHYECKOIO pe-

YECKHE U acTaTu-
YECKUE CUCTEMBI,
N3yuuts cu-
CTEMBI C BPEMEH-
HBIM CTaTU3MOM.

T'YJIMPOBAHUS, €€ HEJOCTATKH.
2.AcTtaT4ecKue CUCTEMbI C BPEMEHHBIM CTaTU3MOM.
3.®yHKIMOHAIbHAS cXeMa CIEASIIEro NpuBoa.

4 Knaccudukanus, 4yBCTBUTEIHHOCTh, TOYHOCTh U

YCTOMYHUBOCTH TUPOYCUITUTEIEH.
5.Cnepsamuii pUBOJI € 30JIOTHUKOBBIMHM YCHJINTE-

JISIMU.
6.Cuiibl, EMCTBYIONINE HA 30JI0THHUK.
7.Crioco0bI pa3rpy3KH 30JI0THUKOB




N3yunts noruue-
CKHE OIlepaluH,
JIOTHYECKHE
byHKUINH OTHOU U
JIBYX  TICPEMCH-
HBIX.
Beimonmautes  110-
CTPOCHHUE  OJHO-
TaKTHBIX CHCTEM
yIpaBJICHHUS.
BrImmomHUTS 1M0-
CTPOEHHUE MHOT'O-

IK-12 1.®yHKIMY aBTOMATHYECKUX CUCTEM YIIPaBJICHHUS.

2.Jlorndeckue QyHKIMH IBYX MEPEMEHHBIX, U CXEMBI
ux peanuzanus dneMmentamu Y COIIIIA.

3.IlocTpoeHne OJHOTAKTHBIX CUCTEM YIPABJICHHUS.

4. Tpurrep, mNOCTPOCHHE MHOTOTAKTHBIX CHCTEM
YIPABJICHHUS.

5.I'eHepatop CUTHAJIOB.

6.Tpurrep co CYETHBIM BXOJIOM.

7.HakannuBaronuii cyMmarop.

8.IIporpamMmmMupyembie CUCTEMBI YIIPABIICHUS

AKTHBIX CUCTEM
yIIPaBJICHUS

5.3.3. UuauBuayaibHOE JOMALIIHEE 3aaHue (cM 11.4.5.) OLEHUBAIOTCS B COOTBETCTBHH
CO CIEAYIOIIMMU KPUTEPHUSIMHU.

Orenka

Kpurepuu onenuBanus

3auTeHo

3aiaHue BBINOJIHEHO B MOJHOM oO0beMe. B kakaoM paszzelne MmosiydeHbl NpaBUIbHbIE
OTBEThl U O0OCHOBaHbI NpUHATHIE pemieHus. OGopMieHHE MOJHOCTBIO COOTBETCTBYET
npeabaBIsieMbIM TpeOoBaHusIM. [Ipu 3ammTe CTyACHT MOJTHO B apryMEHTHPOBAHO 00BsC-
HSET XOJ BBIIIOJHEHUS 33JaHUE U IIPUHATHIC PEILICHUS.

3amaHue BHIMOJIHEHO B MOJHOM 00beMe. B HEKOTOpPhIX pa3zenax JOMyIIeHbI OMNOKHY,
OJIHAKO CTYJCHT B COCTOSIHUH OOBSICHUTh, YEM OHU BBI3BAHBI M KaK UX YCTPAHUTh, CIIOCO-
O0eH 00ocHOBaTh MPUHATHIE perieHus. OhopMieHe COOTBETCTBYET MPEABSBISIEMBIM TPE-
OOBaHUSM.

He 3a-
YTEHO

3aaHue BHIMOJIHEHO HE B MOJHOM o0beMe. B HeKOTOphIX pa3zaenax JOMYIIEHbI PUH-
LUITHAIbHBIE OIIUOKH, YCTPAHUTh KOTOPBIE CTYJIEHT HE B cocTOssHUU. OQopMIleHne HE COo-
OTBETCTBYET MPEIbSIBIIEMbIM TPEOOBAHUSIM.

5.4. Onucanue KpUTEPHEB OLCHUBAHUS KOMIIETEHIIMH U IIKAJIbI

OlICHUBaAHUA

[Tpu npomekyTOUHOM aTTecTaly B (hopMe 3adeTa MCIOoJIb3yeTcs CIIEAYolas [IKana OlleHUBa-
HU: 3a4TEHO, HE 3a4TEHO.
Kpurepusmu oneHUBaHMs TOCTUKEHUHN ITOKA3aTEIIECH SABIISIFOTCS:

HaunmenoBanue nokasarens Kputepnii onieHnBanus
OLICHUBAHMUS pe3yJbTaTa
00y4YeHHsI 110 TUCHIUTUIMHE

3Hanusg 3HaHue DJIIEMEHTOB MPUHIUIIHAAIBHBIX CXEMBl TUAPOIMTHCBMOABTOMATHUKN
3HaHHWE CHCTEM THJAPONPHUBOAA M THAPOITHEBMOABTOMATUKU OOBEKTOB
poheCCUOHATBHON EATETLHOCTH

YMmenus 'YMeHue BBITIONHAT MH)KEHEPHBIE PACYEThI 3JIEMEHTOB CXEMbI  THIPOITHEBMO-

ABTOMAaTUKHN

YmMmenne NPUMCHATE CUCTCMbI TMAPOIIPUBOAA Y THAPOITHCBMOABTOMATHKN




Hasbixu Bnanenue HaBbIkaMu BHEJIPEHUS CUCTEM T'HIPOITHEBMOOATOMATHKHU 00b-
€KTOB MPO(ECCHOHATFHON AEATEIBHOCTH U OCYIIECTBISATH BHIOOP KOM-
IUIEKTYIOILEro 000pyA0BaHUS

Brnanenune HaBbIKaMH PallMOHAIBHOTO BBIOOpPA CHCTEM THIPONPUBOAA U
I'MJIPOITHEBMOABTOMATUKH 00BEKTOB TPOPECCHOHATILHOMN 1A TEIbHOCTH

OneHka npenoaBaTeaeM BbICTABIIAETCS HHTErPAIBHO C YUYETOM BCEX NTOKa3aTeen
Y KpUTEPHUEB OLICHUBAHUS.
Omenka copMUPOBAHHOCTH KOMIIETEHITUH 10 IMOKA3aTeNio JHAHUSA

Kpurepuit YpoBEeHb OCBOEHUSI M OLICHKA
HE 3a4TEHO 3a4YTEHO

3HaHue anemeHToB | He 3HaeT 9JIEMEHTHI | 3HAeT 3JEMEHThl MPUHIUITHATBHBIX
MPUHIUITHATIBHBIX CXEMBI | MPUHLIUITHAIBHBIX CXEMBI | CXeMbI THAPOITHEBMOABTOMATUKU
T'HJIPOTTHEBMOABTOMATUKH TUIPOITHEBMOABTOMATUKH
3nanue cucteM ruaponpusoaa | He 3HaeT CHCTEMBI | 3HaeT CHUCTEMBbI TUAPONPHUBOJAA U
U TUAPOIHEBMOABTOMATHUKH | THUIPOMPUBOJA U | THIPOITHEBMOABTOMATUKH
00BEKTOB MPO(ECCHOHATBHON | THIPOMTHEBMOABTOMATUKH 00BEKTOB npogeccuoHaTbHON
JesITeIbHOCTH 00BEKTOB JeSITEIIbHOCTH

npodeccnoHaTBEHOM

JIeSITEIbHOCTH




Onenka copMUPOBAaHHOCTH KOMIETEHIIMH MO MOKA3aTeN0 Y MEeHUs

Kpurepuit

YpoBEeHb OCBOEHUSI M OLICHKA

HC 3a4TCHO

3a4TCHO

VYmMmenne BBITOJIHATH
WH)KEHEPHBIE PACUEThI SJIEMEHTOB
CXEMBI

TH/JPOITHEBMOABTOMATHKU

He yMeer BBITOJIHSTH
WH)KEHEPHBIC pacueTsl
AIIEMEHTOB CXEMBI
TH/IPOITHEBMOABTOMATHKU

Vmeer BBIIIOJIHATDH HNHXXCHCPHBIC
pacyCThI QJICMCHTOB CXCMbI
T'UIPOIHECBMOABTOMATHUKN

VmMmenne IPUMCHSATH CHUCTCMbI
ryuaporpuBoga W I'UAPOITHCBMO-
ABTOMATHUKHN

He ymeer npumeHsTh cUCTEMBI
TUAPONPUBOAA u
THJPOITHEBMOABTOMATHKH

YMmeer  IpuUMEHATH CUCTEMBI
TUIPOIPUBOAA u
THPOITHEBMOABTOMATUKH

OHCHKa C(I)OpMPIpOBaHHOCTI/I KOMHGTCHHHﬁ 1o nokazareiarw HaBbIku

Kpurepuit

YPOBCHI) OCBOCHUS U OLICHKA

HE 3a4TCHO

3a4TCHO

Brnanenue HaBBIKAMH
BHEJIPCHUS CHCTEM
THPOITHEBMOOATOMATUKHI
00BEKTOB MPO(hECCHOHATEHON
JEATENILHOCTH U OCYLIECTBIIATH
BBIOOD KOMIUIEKTYIOILErO
o0opynoBaHus

He BJIAJICET HaBBIKAMH
BHEIPCHHUS CHCTEM
THIPOITHEBMOOATOMATHKHU
00BEKTOB
npodeccunoHaIbHOM
IEeITEIbHOCTH u
OCYIIECTBIISITh BBIOOD
KOMIUICKTYIOIIETO
o0opynoBaHus

Bnameer HaBbIKaMH — BHEIpPEHUS
CUCTEM THIPOIMHEBMOOATOMATHUKH
00BEKTOB npodecCuoHaIBHON
JESITSIBHOCTH M OCYIIECTBIISATH
BBIOOD KOMILUICKTYIOIIETO

000pyI0BaHUs

Brnajgenne HaBbIKAMH parmmo-
HAJIBHOT'O BBIOOpA CUCTEM THU-
POIIPUBO/IA U THAPOITHEBMOAB-
TOMAaTUKH 00BEKTOB Ipodeccu-
OHAJILHOM JEATEIIbHOCTH

He BIaJiceT HaBBIKAMH
panoHAIBHOTO BBIOOpA
CHCTEM TUAPOIIPUBOAA U
THAPOITHEBMOABTOMATUKH
00BEKTOB
npodecCuoHAIBHON
ESITENLHOCTH

Brnageer HaBbIKaMU paIiOHATILHOTO
BbIOOpa CHUCTEM THIPONPHUBOJA U
THJIPOITHEBMOABTOMATHKH
00BEKTOB npodeCcCuoHAIBHON
JIESITSIIBHOCTH




6. MATEPUAJIbHO-TEXHUYECKOE
N YYEBHO-METOJIUYECKOE OBECIIEYEHHE

6.1. MarepuajJbHO-TEXHHYECKOE 00ecreyeHue

Ne | HamMeHoBaHue crelualIbHBIX 110- | OCHAIIEHHOCTD CHEUAILHBIX HOMENIEHUH U TOMEIIEHH I
MEIICHUH 1 TIOMEIICHUH JIJISI CaMo- JUISL CAMOCTOSATEIILHON PabOTHI
CTOSITENILHON PabOTHI
1 | Aynuropusa st nipoBenieHus Jiek- | [Ipe3eHTaiimonHas TeXHuKa, KOMIUIEKT AJIEKTPOHHBIX Mpe-

noHHBIX 3aHsaTuil ('YK 312)

3EHTALUH.

2 | JJabopaTopusi TUAPABIMKH U TUA- OcHarteHa J1abopaTOPHBIMU YCTAHOBKAMU:
paBimuueckux MamuH (I'VK 003), - U3MEPEHUsl CTAaTUYECKOIO, IMHAMMYECKOIO M IIOJI-
npelHa3HayeHa Mg TMPOBEACHUS | HOTO JaBJICHUU.
71a00paTOPHBIX U NPAKTUUECKUX 3a- - pacnpezesieHus THIpoCTaTHYECKOro Haropa B pa3Ho-
HATUH. POIIHBIX KHUIKOCTAX

- UCCJIEI0BAHUS PEKUMOB JIBUIKEHUS XKUJIKOCTH.

- IOCTPOCHHS PACXOJHON XapaKTEPUCTUKH ITPOCTOrO U
CJIOHOTO TPYOOITPOBOIOB.

- UCCIICZIOBAHUS XapPaKTEPUCTUK TUIPABIUYECKOTO
ynapa.

- onpenenenus pabodero oo6beMa Hacoca,

- CHATHUS HaIlOPHOM XapaKTEepUCTUKU Hacoca,

- peryiMpyeMoro mnpuBOjAa MOCTYHATENbHOTO JBUXKE-
HUs1/

3 | Meronuueckuit kabuner (I'YK Harnsmaeie mocoOusiMu, MeTOAWYEcKas JTUTEepaTypa,

312a), kommbrotepHbiii 3an (I'VK
313) npenHa3HavyeHbI 11 CAMOCTO-
ATEIHLHOU PabOTHI CTYACHTOB

Mpe3eHTAlMOHHAs TEXHUKA, KOMIUIEKT 3JICKTPOHHBIX Ipe-
3EHTAL[AH.

6.2. JIneH3MOHHOE U CBOOOTHO paclpocTpaHsieMoe NMPOrpaMMHoOe obecrneyeHmne

[Tepeuenb TMIEH3MOHHOTO
MIPOrPaMMHOTO O0ECTIeUeHHSI.

PexBHU3NTEHI MOATBCPKAAOMICTO JOKYMCHTA

Microsoft Windows 10 Kop-
MOpaTHUBHAS

Cornamenne Microsoft Open Value Subscription V6328633. Co-
rinamenue aeiicreurensHo ¢ 02.10.2017 mo 31.10.2023). JloroBop
noctasku 11O 0326100004117000038-0003147-01 ot 06.10.2017

Microsoft Office Professional
Plus 2016

CornamenueMicrosoft Open Value Subscription V6328633. Corna-
menue nercteurensHo ¢ 02.10.2017 mo 31.10.2023

Kaspersky Endpoint Security
«Crangaptabiii Russian Edi-
tion»

Cy6munen3nonnsiid JoroBop Ne 102 ot 24.05.2018. Cpox nerictBus
nuuensuu a0 19.08.2020

I'paxxnancko-npasoBoit Jlorosop (Kontpakt) Ne 27782 «IlocraBka
npojuieHust TpaBa monb3oBanus (nuueHsun) Kaspersky Endpoint
Security ot 03.06.2020. Cpoxk aeiicTBus nunen3uu 19.08.2022r.

Google Chrome

CBobonHo pacnpoctpansemoe [10 cormacHo ycnoBUsSM JIMIIEH3UOH-
HOTO COTJIAICHUS

Mozilla Firefox

CBobonHo pacnpoctpansemoe [10 cormacHo ycnoBUsSM JIMIIEH3UOH-
HOTO COTJIAICHUS

6.3. IlepeyeHpb y4eOHbIX U3IaHUI U Y4eOHO-METOAUYECCKHUX MATEPHUAJIOB




IlepeyeHb OCHOBHOM JIUTEPATYPhI:

1. OBcsiaaukoB 1O. I'. 'uapasnuka: yaue6Hoe nocobue. — benropon: Uzn-so BI'TY um B.I'. Iy-
x0Ba, 2018. - 118 c. - Pexxum noctyna:
https://elib.bstu.ru/Reader/Book/2018032213124946100000656551

2. OBcsaaukoB 1O. I'. 'maponpuBo 1 OCHOBBI THAPOITHEBMOABTOMATHKH : yieOHOE mocooue - ben-
ropoa: U3n-so BI'TY um. B. I'. lllyxoBa, 2017. - 133 c.

Pexxum moctyma k OP: https://elib.bstu.ru/Reader/Book/2017122216040883200000654739

3. 'mapaBnuka, THAPOMAIIMHBI U THIPOIIPUBOIBI: y4eO. sl CTYIEHTOB BBICIIL. TeXH. y4e0. 3aBee-
Huii / T. M. Bamra [u ap.]. - 2-e u3n., nepepad., penpuHT. u3z. - Mocksa : AnbsiHc, 2013. - 416 c.

4. I'mapaBivka, THAPOMAIINHBI ¥ THIPOIPUBO/IBI B IpUMeEpax pelieHus 3aaad: yued. nocodue / [T.
B. AptembeBa [u ap.]; pea. H. I1. Ctecun. — M.: Akagemus, 2011. — 204 c.

5. T'uapaBivka: METO/. yKa3aHUs K BBIOTHEHHIO J1a0. pabot / coct.: T. H. Unwuna, 0. I'. OBcsin-
HUKOB, A. 10. ®eoktuctos, C. B. Craposepos. - benropoa: U3a-so BI'TY um. B. I'. lllyxosa, 2012. -
43 c. Pexxum pocryma: https://elib.bstu.ru/?searchType=User&BasicSearchString= %D0%B8%D0
%BB%D1%8C%D0%B8%D0%BD%D0%B0& ViewMode=false&Packld =0&page=1

6. O0BeMHBIN THAPABINYECKHUIA TPUBO: METOJ. YKa3aHUs K BBIIOTHEHUIO J1ab. pabot / coct.: FO.
I'. OBcannukoB, A. U. Anudanosa. - benropoa: U3n-so BI'TY um. B. I'. lllyxosa, 2012. - 27 ¢. Pexxum
nocryma k DP: https://elib.bstu.ru/Reader/Book/2013040918185318537800003622

7. Perynupyemslii THAPONIPUBOA AUCKPETHOTO AeHCTBUS. MeToIndyeckue yka3aHus K BHIITOJIHEHUIO
pacuetHo-rpaduueckoit padotsl / coct. 0. I'. OBcsinauKkoB. - benropoxa: M3n-so BI'TY uwm. B. I'. Ily-
xoBa, 2018. -39 c.

Pexxum noctyna k OP: https://elib.bstu.ru/Reader/Book/2018032211443253600000653995

IlepeyeHnb JO0NMOJHUTEIBLHOM JIUTEPATYPHI:

8. Manamkuna, B. A. I'mapasnuka: yue6. nmocoOue aisi MpOBEACHUS MPAKT. 3aHITUIA U CaMOCT.
pabotel ctynenTos / B. A. ManamkuHa. — 2-e u3f., crep. — M.: ['opras kawura, 2009.

9. Tyxunkun A.M., 3no6un E.K., Bypnosa M.T'., benoycos P.O. I'mapasnuka: yuebHoe nocobue —
M3parensctBo  ACB, 2011.-272 c¢. Pexum goctrymna: https://elib.bstu.ru/Reader/Book/20130425
13374224445200002247

10. Benenkos, 0. A. I'uapaBirka U THAPOITHEBMOIIPUBOI: y4eO. sl CTYIEHTOB BY30B, 00y4aro-
muxcs no cneuuansioctu 190201 - Apromobuie - u Tpakropocrpoenue / F0. A. benenkos, A. B. Jle-
nemkuH, A. A. Muxaiinus. - M: BACTET, 2013.-405 ¢

11.Jlenemkun, A. B. , Muxaitina A.A. ['uapaBnuyeckue U MHEBMATUYECKHUE CUCTEMBI: YUeOHUK
/ A. B. Jlenemkun, A. A. Muxaiinus. - M: Akagemus, 2004. - 331 c.

12. Jlenemkun, A. B. , Muxaitnmna A.A. ['uapaBnuyeckue ¥ MTHEBMAaTUUECKHE CUCTEMBI: yUeOHUK
/ A. B. JlenemkuH, A. A. Muxaiinus ; pen. FO. A. benenkosa. - 5-e uzn., crep. - M: Axagemus, 2008. -
332c.

13. T'oiino M.E. IIpoektupoBanue 00beMHbIX THAponpuBo0B / 'oiino M.E.— DnekTpoH. TekcTo-
Bble  gaHHble.—  M.:  MammunHoctpoenue, 2009.— 304 c—  Pexum  jgoctymna:
http://www.iprbookshop.ru/5131

6.4. IlepeyeHb HHTEPHET PeCcypPcoB, NPOecCHOHAIBHBIX 023 TaHHBIX,
HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

. http://allcalc.ru/node/498

. http://www.studmed.ru

. http://pump-tech.ru/poleznaya_informaciya/voprosy i_otvety/voprosy po_nasosam/
. http://www.tehnavigator.ru

. http://www.hydro-pnevmo.ru/topic.php?ID=5

. https://wpcalc.com/gidravlicheskoe-soprotivlenie-treniya-trub/

. http://mirgidravliki.ru/inzhenerno-proektny-tsentr/techinfo/kalykulyator.htm

. http://www.astronet.ru/db/msg/1173645

OO N kAW —


https://elib.bstu.ru/?searchType=User&BasicSearchString=%20%D0%B8%D0
https://elib.bstu.ru/Reader/Book/20130425%2013374224445200002247
https://elib.bstu.ru/Reader/Book/20130425%2013374224445200002247
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%AE.%20%D0%90.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B5%D0%BF%D0%B5%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%90.%20%D0%92.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B5%D0%BF%D0%B5%D1%88%D0%BA%D0%B8%D0%BD,%20%D0%90.%20%D0%92.
http://allcalc.ru/node/498
https://wpcalc.com/gidravlicheskoe-soprotivlenie-treniya-trub/
http://mirgidravliki.ru/inzhenerno-proektny-tsentr/techinfo/kalykulyator.htm
http://window.edu.ru/window_catalog/redir?id=34306

7. YTBEPKJEHUE PABOYEN ITPOT'PAMMBI

PaGouass mporpamma yTtBepkaena Ha 20 /120 Y4EOHBINM TOJ

0e3 U3MeHEeHH / ¢ N3MCHCHHUAMMU, JOIIOJITHCHUAMN

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20 T.

3aBeayromuii kadeapou

noamucs, DO

JIupeKTop UHCTUTYTA

noamics, DO



