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Hean npogeccMoHAIBHOI0 aTTECTAMOHHOI0 IK3aMeHAa — IIPOBEPKA YPOBHS
3HaHUM cpeau aOUTYpUEHTOB, KOTOpbIE MOJYYWIM BbIcHIee MpodhecCuoHANbHOE
oOpa3zoBaHUE «0aKaJaBpUAT»/«CICIHAIUTET» U IKEJAIT TOJYYUTh BBICIIEE
npodeccruoHanbHoe 00pa3oBaHUE «MArkuCTpaTypa» MO HANPABICHHUIO MOATOTOBKU
13.04.03 «DHepreTdeckoe MaIIMHOCTPOCHHE» (0Opa3oBaTelibHAsl MporpamMmma
«ABTOMaTU3UPOBAHHBIC TUAPABINYECKHUE U THEBMATUUYECKUE CUCTEMBI U arperathbl»).

Cojaep:xaHue nNporpaMmmbl

Y4eOHblil Kypc
«MexaHUKAa KUAKOCTH U ra3a

1. I'uopocmamuxa

dusnyecKkue CBOWCTBA JKUAKOCTEH. [HMAapocTaTHyeckoe [aBJIEHUE U €ro
cBoiictBa. OcHOBHOE ypaBHeHUE ruapocTaTuku. uddepeHunansHoe ypaBHEHUE
paBHOBECUS JKUIKOCTH.

[ToBepxHOCTM TMOCTOSSHHOTO JaBjieHUsA. Buael naBineHusa. Cuna JaBiICHUS
YKUJKOCTH Ha TUIOCKYIO U KPUBOJIMHENHYIO MIOBEPXHOCTU. 3aKOH ApXUMENY.

2. Kunemamuka nomoka sxcuoxocmu

Oco0eHHOCTH ABWKEHHUS O KHAKOCTH. Bunel naBmkenusa. llongrtme o
MOTEHIIMAIBHOM Y BUXPEBOM JBWKEHUU. METOABl U3YUECHUS! JIBUKEHHS KUJKOCTU
Oinepa u Jlarpanxa. Teopema Kommu-I'ensmromnsua.

[Inockunii nmoTeHuManbHbIA NOTOK. L{upkynsiuus BexkTopa ckopocTu. Teopema
Crokca u Tomcona. I 'nipoaHaMuyeckas ceTka.

OOTexkaHue Ten TMOTOKOM KUAKOCTH. OOTekaHue (UUPKYISILIUOHHOE H
OE3IUPKYJISIIMOHHOE) MWJINHIpA OECKOHEYHOW JUIMHBI. YPaBHEHHE COBMECTUMOCTHU
cpeabl B IepeMeHHbIX Jinepa u Jlarpanxa.

3. lunamuxa uoeanvHoil HcuoKocmu

ITonsiTie wAcanbHOM JKUAKOCTH. YpaBHeHue JL.OWimepa M €ro BBIBOJ.
Paznmuunbie popmel 3anucu ypaBHeHu# JI.Jinepa u ux aHamus.

Metonbpl MHTETPUPOBAHUSA YPABHEHUW JBHXKEHUS HWJICAIBHOM KUIKOCTH.
WNurterpanst  Diinepa, Jlarpanxa u bepHymin. VYpaBHenue bepuymnu s
AIIEMEHTApHON CTPYMKH MJI€aTbHOM KUJIKOCTU (PHEPreTUYECKUd U reOMEeTPUYECKUM
CMBICII).

4. OcHnoebl 2UOPOOUHAMUKU 8AZKOU HCUOKOCHU

Tenzop HanpspkeHuit. OOmias rumore3a HbpOTOHA O 3aBUCHUMOCTH MEXKITY
TEH30POM HANpsHKEHUN U TEH30pOM CKOPOCTH JeopMaliui.

YpaBHEHUsT IBUKEHHUS BSI3KOM KUIKOCTH. BriBon ypaBHeHuii HaBbe Crokca,
aHanu3. Pasnuynbie GopMBbI 3anTMCH ypaBHEHHM JIBHKEHUS KUIKOCTH.

AHalM3 ypaBHEHUW JBWXKEHUS KUAKOCTU. YpaBHenue Jl.bepnymnu s
AJIIEMEHTAPHOM CTPYWMKH BA3KOM KUAKOCTU. [IprMepbl npuMeHeHus.

XapakTEPUCTUKNA MOTOKA BS3KOW >KUAKOCTHU. [loHsATHE O mOTOKE, CpenHss
CKOpOCTb, pPacxol KHUAKOCTH. YpaBHeHue [[.bepHymwm g8 noToka BsSI3KOU



xuakoctu. OOo6menHoe ypaBuenue J[.bepuymnn. MakcumanbHO BO3MOXKHAS
CKOPOCTb T€YEHUS U raza.

PexxuMbl IBIDKEHMSI SKUJKOCTH: JIAMHUHAPHBIA M TYpOYJIEHTHBIH PEXHUMBI.
Uucno Re. OcoOGeHHOCTH TypOYJIEHTHOTO JABWKEHHUS KUAKOCTH. YpaBHEHHE
A PeitHonbaca nist TypOyJIEHTHOTO ABUKEHUS BA3KOW KUIKOCTH.

JlamuHapHO€ IBIKEHHUE KUAKOCTH B MUIMHApPUYECKON TpyOe. 3akoH CTokca.
3akoH ['arena-Ilyaseiinsa. Meron bycuHecka pemieHuss ypaBHEHUW JBHKECHUS
YKUJIKOCTH JIJI1 KAHAJIOB C HEKPYIJIOW (JOPMOI MOMEPEYHOTO CEUEHUS.

TypOyneHTHBIN pexuM ABMKEHUS KUAKOCTU. PelHONIbICOBBIE HANpPSKEHUSI.
TypOyneHTHOe HABWXKEHHE KHAKOCTH B KBaApaTH4HON 30HE. Jlorapudmmueckuii
3aKOH JIJIs1 TPO(HIIST CKOPOCTH.

I'unpaBnuyeckue notepu  sHepruu.  Knaccudukanms. T-TEOpEMA.
Hcnonb3oBaHue 7-TEOPEMBI I OINPEACIICHUS THUIPABIMYECKUX IOTEPh JIMHBI
kaHana (popmyna lapcu-Beiicbaxa). Koapdumment A.

Mectabie notepu sHepruu. @opmyna bopna-Kapho. TedueHue xkuakoctu B
muddysope, koupysope. ['uapoapmarypa. KospduuneHt MeCTHbIX TOTEPh SHEPTHH.

KoaddurmenT rugpaBandeckoro TpeHUs: 1 METObI €ro onpeseneHus. I'paduk
Hukypansze u ero ananus. [Ipumeps! ucnons3oBanus rpaduka Hukypaaze u MeToss
onpenenenus korhduimenta A

['uppaBnuueckuil pacuer TpyOONpoOBOAOB U ra3omnpoBojoB. IIpocteie u
CJIO’KHBIE TPYOOIPOBOJBI. XapaKTEpUCTUKA TpyOONpoBOJa U €€ NPHUMEHEHUE Ha
npaktuke. ['mapaBmuueckuit ynap. BwsiOop mommbl ajis JaHHOTO TpyOOMpoBOja.
I'mpopasiuueckuit ynap.

Hcredenust XUAKOCTA W3 MAJIBIX OTBEPCTHM W HACAAOK. THMBI HACAMOK,
npuUMeEpbl HMX TMPUMEHEHHs. XapakTepuctuueckue Kodpdumuentsl. lcreueHnue
YKUJIKOCTH IPHU OCTOSTHHOM Harlope.

OCHOBBI  TEOpUM  THAPOAMHAMHYECKOTO moaobus. Buuael  momobwus.
Haxoxnenus kputepueB mnogodust Ha ocHoBe ypaBHeHud Hasbe-Crokca.
DU3NYECKUN CMBICT KPUTEPUEB U PUMEPHI UX TPUMECHEHHS.

Teopusa morpanuyHoro cinos. [IpuMepbl NpUMEHEHUsS TOHATHS MOTPAHILIAp.
OcHoBHble Xxapaktepuctuku mnorpanmapa (IT). YpaBuenue JLIIpanarns u wux
aHaJu3.

IIpumepsl npumenenuss ypaBHenun JLIIpanarnsa. IlpuMmenenuwe ypaBHEHHs
JL.Ilpannrns nnst onmMcaHus TEYCHHS >KUIKOCTU. JlaMWHapHBIM W TypOyJICHTHBIH
norpanmap. [lapagokc /leOya.

OcHoBbI razoBoil AuHaMuku. PacnpocTtpanenus Bo3mylieHui B raze. Konyc
Maxa. ['eoMeTpU4eCcKOe COIUIO U METOJ €ro MOCTPOEHHMs. 3aTPaTHOE W MacCOBOE
COILIO.

OcHoBbI razoBoil AuHaMuKu (TpojomkeHue). OCHOBHOE YpaBHEHUE Ta30BOM
JTAHAMUKU U IPUMEPHI €r0 UCIIOJIb30BaHMUS.

OOTeKkaHus TYIOTO YIJIa CBEPX3BYKOBBIM MOTOKOM. [IpsiMoil u Kocol ckadok
yrmioTHeHus. [lapameTpsl 3aTOpMOKEHHOTO Tra3a. Y papHas aguadara.



I'mppaBinueckre W ra3oBble CTpyd. OOIIHOCTP M pa3jinyue B ONMCAHUMU.
B3auMopelicTBuE CTpyH C IUIOCKOW NMOBEPXHOCTBIO. [lociaenoBaresnbHOCTh pacdera
T'MIPOJAMHAMUYECKUX [TapaMETPOB 3aTOIUIEHHOM CTPYH.

Oco0eHHOCTH TeueHUs raza ¢ OOJBIIMMU CKOPOCTSIMH IIPU HAIUYUU TPEHUS U
Pa3IMYHBIX BO3JAEHCTBUN Ha MOTOK. CpencTBa mepexona 4epe3 CKOPOCTh JABHKCHMUS.
3aKkoH oOpalleHus BO3ICICTBUIM. Y paBHEHNE 3TOrO 3aKOHA U €r0 IPUMEHEHHUE.

BinsHMEe MarHMTHOIO TOJS Ha JBWKEHHE BS3KOM DIIEKTPOIPOBOIHOMN
KUIKOCTU. YpaBHEHUS ABMkeHUsA. Kpurepun (MaruuTHOE ymnciio PeliHomnbaca, yucio
["aptMana u ap.). 'mapoauHaMuyeckuii Ha4yaabHbIA Y4aCTOK.

OCOOEHHOCTH ~ HEU30TEPMHUYECKOTO  JIBIXKCHHSI JKUIKOCTU. YpaBHEHHE
sHeprun. Kputepun nomobus.

OcHoBbl Teopun cMaszku. OOmmMe MnojgokeHus. TedeHHe KUIKOCTH MEKITY
IBYMsI ~UWIMHAPUYECKHMMH  ITOBEPXHOCTSMH, BpPAIIAIOIIMMUCA. 3aBUCHUMOCTh
H.I1.ITeTpoga.

OcHoBbI Teopuu cMa3ku (mpoaoinkenue). [IpogonpHoe ABMKEHUE )KUIKOCTH B
HUIMHAPE MEXAY IUIUHAPUYIECKUMU OBEPXHOCTAMU. OCHOBHOE YpaBHEHUE TEOPUU
CMa3KH.

I'upponuHamuka  J1ByX(asHbIX  KUAKOCTEW. [ 'a30)KMIKOCTHBIE  CMECH,
nucrnepcuy, 5SMmylibcud. (OCHOBHBIE CBOMCTBA JBYX(a3HbIX Cpel. YpaBHEHHUS
neuxeHust. Kpurepun nonoOus.

JIByX - M TpEXCIOWHBIE IOTOKH. YPaBHEHHUs, KOTOPBIE HX ONMUCHIBAIOT.
YcnoBuss Ha TpaHULE pasfena CIoeB. OIMI0pa CKOPOCTM U pacHpeciICHHE
KacaTeIbHbIX HANPSLDKEHUU. [ MApOAMHAMUYECKNA BXOJHOM y4aCTOK.

Oco0EeHHOCTH TEYEHUS )KUJIKOCTH B KUJKOCTHBIX MJICHKAX.

Oco0EHHOCTH TEYEeHMS >KMIKOCTH B JKMJIKOCTHBIX IUIEHKaX, I'PaBUTALIMOHHO-
CTEKAIOIIMX II0 BEPTHUKAJIbHBIM ITOBEPXHOCTSAM. TONIIMHA IUUIEHKH, IUIOTHOCTH
opowenus. [Ipumepsl pacyeTa TMAPaBIMYECKUX TTAPAMETPOB.

[Tapamokcsl ruaponuHamuiku. Ilapagokc ypaBHenuit HaBbe-Ctokca u Jip.
3Ha4yeHHE MMapaJOKCOB MPH PEIICHUH IIPAKTUYECKUX 3aad.

Y4eOHblil Kypc
«'uapaBianyecKuii MPpUBOJI M CPEeICTBA AaBTOMATHKHN»

[IpeumymectBa u HemoctaTtku ruaponpusona. bamanc momuoctn u KIIJ
rujaponepenayn. Paboune KUIKOCTH ISl TUIPOCUCTEM TOPHBIX MamuH. OObeMHBIC
ruapomamuabl. Knaccudukamus — ruapomammH.  HepaBHOMEpHOCTh — mojadu
TUPOMAILIVH.

I'mppoanmaparypa, BCIIOMOTaTEJIbHbBIE YCTPOMCTBA, TUIPOJIMHUMU.
['unponunamuueckue  mepenayu. [uapomydThl W TUIpOTpaHCHOPMATOPHI.
Mexanudeckass XapakTepucTuka TuApoMy(pThl. PerymupoBanwe TuAPOMYPT.
Crnensamuii rTuIponpuBO - Ki1acCU(UKAIIUS, PUHITUT paOOTHI.



Y4eOHblii Kypc
«O0beMHBIE THAPOMAIINHBI H 00bEMHBIE THAPONEpeIaAIn»

1. Ilpeomem u 3a0auu Kypca

OcHOBHBIC OMpeAeNCHUs, MPHUHINN JIEHCTBUS U Kiaccuukaius oOBbEeMHBIX
rugpomaiivi. [IpenmyiiiectBa U HEAOCTaTKU 00BEMHOIO ruapornpuBoja. [IpuHuun
paboThl 00BEMHOTO THUIPOTIPHBOA. 3akoH [lackas.

2. OcHo6bl meopuu 00beMHBIX 2UOPOMAUIUH

Pabounii 00beM U TEOPETUUECKHUE PACXO/IbI HEPETYIUPYEMOM U PETYIUPYEMO
o0beMHOM THApoMaliuHbl. DakTudeckuii pacxos, oobemHubii KIIJI 1 koadduruent
pacxoma Hacoca. BHemHne u BHYTpeHHUE YyTeuku. [loTepu Ha BcachIBaHHE.
3aBucumocts oObemHoro KIIJI wacoca oT mepenaga JaBieHUs, MapameTpa
peryJaupoBaHMs, YacTOThl  BpallleHUs, TeMIepaTypbl paboueld  KUIKOCTH.
Omnpenenenune odwvemuoro KIIJI, Bbi3BaHHOTO nedopmarueit pabouel >KHIKOCTH,
pabounx Kamep, HajauyueM B paboyedl KUJIKOCTU MY3bIPHKOB HEPACTBOPEHHOTO
BO3/yXa.

O6bemubie otepu U 00bemubld KIIJ[ runpomoropa. KpyTsmmii MOMEHT Ha
BTy TUApOMaIInHGL. [ napomexanndeckui u nonHsld KII/[ ruapomaminget.

3. Paouanvno-nopuinesvle 2uopomauiunol

Mamunbl ¢ Kpyrjiod Hampapisiromei. Pacxom Hacoca u ee myJsibcauusi Opu
MapHOM M HEUETHOM uucie pabouux kamep. KpyTsimmii MOMEHT THpOMOTOpa U €ro
HepaBHOMEpHOCTh. [lopirHeBast rpymnmna. OcoOEHHOCTH pacueTa U MPOEKTUPOBAHUS
KOHCTPYKTOPCKUX BapUAHTOB.

PanunanbHO-MOpIIHEBBIE THUAPOMAIIUHBI C KJIAMAHHBIM  PACHpPE/ICICHUEM.
KoHcTpykiust, npyHIMT I€UCTBUS U 00J1aCTh UCTIOIb30BAHMUS.

BpICOKOMOMEHTHBIE THUIPOMOTOPBI MHOTI'OKpaTHOro pAevctBud. [IpuHumn
JEUCTBUS M 00JacTh UCIHOJIb30BaHUS. BpiOop umcia pabounx kamep W KpaTHOCTU
JICUCTBUS.

4. Akcuanvno-nopuinegvle ZUOPOMAUIUHBL

AKCHaNIbHO-TIOPIIIHEBbIE THAPOMAIIMHBI C HAKJIOHHBIM JIUCKOM W CHJIOBBIM
kapraHoM. lIpuHnun nerictBus. ['eoMeTpuyeckuil pacxol M €€ HEPaBHOMEPHOCTD.
KOoHCTpyKTHUBHBIE  METOABI  BBIpaBHUBAHUSA  pacxoioB. KpyTsmmii  MOMEHT
THAPOMOTODA.

beckapanHble aKCHABHO-TIOPIIHEBBIE MAIIMHBI C HAKJIOHHBIM JUCKOM U
TOYEYHBIM KOHTAKTOM NopiHel (Tonkarenei). I[IpuHnun neiictBus. Bpamarouumit
MOMEHT. ¥Y3ell pachpeleseHus ¢ IUIOCKOM U chepudeckoil pacmhpeneaIuTeTbHON
noBepxHOCThI0. [lynbcupytolliee NpUHYIUTENbHOE CMAa3bIBAHHE OBEPXHOCTH Y3JIa.

beckapanHble aKCHABHO-TIOPIIHEBBIE MAIIMHBI C HAKJIOHHBIM JUCKOM U
TUAPOCTATUYECKUMU omnopamMu mnopiiHer. [IpuHnun percrBusa. Pacxoxa. MowmeHr.
Pacuer rugpocratnueckux onop. KoHcTpykunm.

AKCHaJIbHO-TIOPIIIHEBbIE MAIIIMHBl C HAKJIOHHBIM OJIOKOM U HECHUJIOBBIM
kapaanoM. [Ipuniun aeiicteus. Koncrpykuum.

[IpeaenbHbIe YAaCTOTHI BpalIEHUs] HACOCA: PEKUM pabOThI C MOJKAYUBAIOLIUM
HACOCOM, PEXXHM CaMOBCACBIBaHUS, PEKUM PabOThI C MPUHYAUTEIBLHBIM HATyBOM.



5. lllecmepnule cuopomawiunl

JIByXIIECTEPEHHBIE THUAPOMAIIMHBI C BHEIIHUM 3aueryieHneM. [IpuHnun
nevictBus. ['eomeTpudeckuii pacxojq U €€ HEepaBHOMEPHOCTh. Pabouuii o0beMm.
Bennunna u3MeHEHUsT M METOJbl KOMIIEHCAIIMU 3aMKHYTOro oObema. OO0beMHbIC
notepu u KIIJI. YcnoBusi BcaceiBaHusi U OeckaBuUTalMOHHash padbora. Hacochl ¢
KOMIICHCAIIMEeH TOPIIEBBIX, TOPLUEBBIX M paguaibHBIX 3a30pOB U OCOOEHHOCTH HX
pacuera. Harpy3ku BanoB. MalllvHbI ¢ pa3rpyK€HHbIMHU OT CHJI JJABJICHHS BaJlAMH.

6. Ilnacmuyeckue zudpomauiunsl

[InacTuHYaThIE THAPOMAIIMHBI OJHOKPATHOTO AercTBUsA. [IpuHIMI AencTBUs.
Pabounii 06bem. Pacxos u ee HepaBHOMepHOCTH. KpyTsiimuii MOMEHT.

[InacTuHYaThle MalIMHBL JBOMHOTO aAeicTBus. IlpuHuun nevicrBus. Pabouuit
o0beM. KpuBble nepexoJHbIX y4aCTKOB CTaTOPHOIO Kojbla. BeiOop yucia miacTuH.
Hacocsl ¢ pasrpy3koi OT MPOJOIBHBIX CWII AaBI€HUS IUIACTHH. CXEMBI pa3rpy3ku U
KOHCTPYKIIMH.

JIByXCTyneHYaThle IUIACTUHYATHIE MAILIUHBI.

VYcnoBus  BcaceiBaHus.  KommeHcanuss — TMApPAaBIMYECKMX — yAapoB B
IJJACTUHYATHIX MamuHax. Pacyer y3na komreHcanuu. [imactuHyarsie rTiIpOMOTOPHI.
CxeMbl M KOHCTPYKUMHM IPEABAPUTEIIBHOIO IOPKMMa IUIACTUH K CTaTOPHOMY
KOJIBILY.

Y4eOHblil Kype
«J/IonacTHble MAIIMHBI U THAPOAMHAMUYECKHE Nepeaad)

1. Obwue ceedenusn o 2udpoOuUHaAMUUECKUX MAWUHAX U nEPEOauax

Onpenenenue,  KOHCTPYKTHUBHBIE  CXE€Mbl U TNPUHIUN  JCHCTBHS
TUAPOJMHAMUYECKUX MAILMH U Mepeaay.

2. OcHo6bl meopuu 10NACHMHBIX MAWIUH U 2UOPOOUHAMUUECKUX nepeday

OcCHOBHBIE TTapaMETPhbI JOMACTHBIX THIAPOMAIIMH U TuAponepenady. OCHOBHOE
ypaBHEHHE JIOMACTHBIX TupoManintd. OCOOEHHOCTH Mepe/laur SHEPTUU B JIOMACTHOM
KoJiece. Buapl moTepp B THMAPOJMHAMHUYECKMX MAIIMHAX W Mepeaavax. bamaHc
SHEPIruM U KOAOPUIIUEHT MOJE3HOTO ACHCTBUS THAPOAMNHAMUYECKON MaITUHBI.

3. Jlonacmmuwie Hacocwl

Xapakrepuctuku HacocoB. Hacocnas ycranoBka. PabGora Hacoca Ha CeTb.
Pa6oumnii pexum. Ilyck Hacoca. KaButauus B tonactHeix Hacocax. OOIue CBeICHHUS.
KaBurtanmonnsiii 3amac 3Hepruu. [lomyctumasi BbicoTa BcachiBaHus. CriocoOb
YIIYUIICHHUS] KaBUTAITMOHHBIX CBOMCTB Hacoca. Y CIOBUS TOMOOWS MPH KaBUTAIWU.
HeycroitunBas paboTta HacocHOU ycTaHOBKU. [Tommax.

4. Buxpeegvie nacocul

PaGounii mporiecc BuxpeBoro Hacoca. bananc s3Hepruu B BUXPEBOM HAcCoOCE.

5. Cmpyiinsie nacocwl

[IpyHIMDO KENCTBUS U KOHCTPYKLIUH CTPYHHBIX HACOCOB.



Y4eOHblii Kypc
«MaremMaTH4yeckoe MO/IeJINPOBAHUE U YHCIEHHbIE METOAbI B OTPACIID)

MeTtoasl omucaHust ABYX(a3HBIX TE€TEPOrCHHBIX TEUEHUU. XapaKTepUCTHKU
TaKUX TEYCHMIi: MaccoBasi KOHIeHTparus, yucyio Crokca. [IpubnmxeHne naccCuBHOU
IIPUMECH, KBa3UPABHOBECHOE, HEPABHOBECHOE.

Knaccudpukanusa nByx(dasHbIXx TeUeHHH C TBEpAOHM BTOpoil  ¢a3oil.
BricokonucnepcHble, HU3KOAUCIIEPCHBIE U CPEIHEANCIIEPCHBIE T€UEHUs. TedeHus c
KpYITHBIMH YacTuliamMu. Kitacchbl YMCTOTHI )KUJIKOCTEM, UX OYUCTKA.

OcHOBHBIE ypaBHEHMsI JBWXKEHHUS JBYX(PazHON KUAKOCTH. YpaBHEHHE
HEpPa3pbIBHOCTH, YpPAaBHEHUE [JBMXKCHUS W  YPAaBHEHHUE  COCTOSHHUS  JUIS
PA3HOBHUIHOCTEH >KUIKOU (Pa3bl MPU pa3IMUHbBIX MPUOTHIKEHUSIX.

VYnpomienue ypaBHeHuid Hape - CrTokca ISl MEMJICHHOTO TEYCHHS.
VpaBuenue Yaiitxena u Ozeena, [Ipaynmena u [Iupcona.

OyHKIHSI TOKA OCUCMMMETPUYHOIO TEUYECHUS KUJKOCTH MPU MaJbIX YHCIAX
Peitnonbca. OpTOroHanbHbIE CUCTEMBI KOOPAWHAT.

[loBenenue (HeppOMAarHUTHBIX YacCTUL B IOTOKE HEAJIEKTPOIPOBOIHON
YKAJKOCTH MOJ AEMCTBUEM MAarHUTHOTO noJist. [lonnepomoTopHas cuna.

PazHOBMOHOCTM  MArHUTHBIX ~ OYUCTHUTENEW.  BnusgHue  mapaMeTpoB
3arps3HEHHOM  JKUJIKOCTH,  3arpsi3HSIOMMX  (QEePpPOMArHUTHBIX ~ YacTUIl U
T€OMETPUUECKHUX U IIEKTPUUYECKUX ITAPAMETPOB JIEKTPOMArHUTHBIX OUUCTUTEIIEN Ha
3 PEKTUBHOCTD UX PaOOTHI.

MaremMatnyeckue MOAEIM HECTALMOHAPHBIX TEUYEHUW KUJIKOCTEW M Ta30B B
rUAPONTHEBMOCUCTEMaX. Moaynu OOBEMHOM YIPYTrOCTH KMIKOCTEH, COIEpHKaITUX
HEPACTBOPEHHBIN Ia3.

Maremartnyeckass MOAEIb HECTALIMOHAPHBIX THAPOMEXaHUUYECKUX ITPOLECCOB B
THAPONPUBOJIE ¢ 00beMHON perynupoBkoil. KonebaHusi B rufpaBIndeCcKuX JIMHUASIX
TUAPOIIPUBOJIA C APOCCEIIBHBIM PETYIHPOBAHUEM.

Y4eOHblil Kype
«Cucrembl ynpasJjieHUs1 THAPONHEBMONPUBOAAMM

1. Ocnosnvie ceedenusn

OcHoBHble TIOHATHUS U omnpeaeneHus. CrnocooOsl ynpasienus. HempepbiBHbIe 1
nuckpetHele CAY. Cucremsl OpsIMOTO M KOCBEHHOIO peryiaupoBaHus. CHCTEMBI
OJTHOMEpHbIE M MHOTOMEpPHbIE, CTA0WIM3ALMU, MPOrPAMMHOTO VYIPABJICHUS U
CIEISIIHE.

2. JIuneiinvie CAY

JluHaMUYecKue  XapakTEepPUCTHKW  JIMHEHMHBIX  DJIEMEHTOB W CHUCTEM.
JIuneapuszauus, (HopMbl 3alMCH U METOJAbl alredpan3aluyd YpaBHEHHU 3BEHBEB U
CAY. KpuBas mnepexonHoro mpouecca # nokazarenn kadectBa CAY.
OyHKIMOHANIbHAS W CTpyKTypHas cxembl CAY. J[MHamMuyeckue XapaKTepHCTUKU
anemenToB CAY u ux coegunenuii. [IpaBuia npeoOpa3oBaHus CTPYKTYPHBIX CXEM.
TunuyHble TPONOPLMOHANIBHAS, allepHOAUYECKasi, KoueOaTeabHas, UHTErpUpyroas,
muddepeHuupyomas, Gopcupyroiias, 3amna3abBaonas 3BeHa U UX JUHAMHYECKHE



XapaKTEPUCTUKH. Jlorapudmudeckue YaCTOTHBIE XapaKTEPUCTUKU
MOCJIEA0BATEIBHOTO COEIMHEHHUSI 3BEHBEB.

Cratuka CAY. VYcnoBua crarndeckoro pexuma. CTaTHYECKHM peXUM
craTudeckux cucteM. CrocoObl yCTpaHEHUsI CTATUYECKOTO OTKIOHEHUSI. TOYHOCTh B
TUIOBBIX pexkuMax. OLeHKa TOYHOCTH MO KO3 PuimeHTaM ommooxk.

YcrounBocth JuHEHHBIX CAY. Ilonstue mnocrosHcTBa. OmnpeneneHue
YCTOMYMBOCTA IO  KOPHSIM  XapaKTepUCTHUYECKOro  ypaBHeHus.  Kpurepuu
ycroiunBoctd ['ypBuma m Payca. YacTOTHbIE KpUTEpPUM YCTOMYMBOCTH. 3amac U
001acTh OMpeIeNICHUsI TOCTOSHCTBA. Y CTOMUMBOCTh CUCTEM C 3ala3/[bIBAHHEM.

KauectBo muuelinbix CAY. Iloka3arenn kadectBa. PerynspHblii MeTOq
IIOCTPOEHUSI ~ KpUBOM  mepexomHoro  mpomecca.  Popmyna  Xepucanpa.
[Ipubnn3uTENBHOE OMNpEACICHHE KauecTBa IO KOPHSAM XapaKTepUCTUYECKOIrO
YPaBHEHHUS, YACTOTHBIM XapaKTEPUCTHUKAM 3aMKHYTOM W PA30MKHYTOW CHUCTEMBI.
Kpyrosas nuarpamma.

Metoabl MOBBILIEHUS] TOYHOCTA U Koppekius auHenHblx CAY. IloBbllieHue
koadduienTa nepegadn, MopsAaKa acTaTU3My, BBEJEHHUE B CUCTEMY H30JPOMHOIO
3BeHa. TUnoBble KOppeKkTupyromme 38eHbs. [Ipumepsl koppekiuun CAY TUIUYHBIMU
UHTETpUPYIOMINM, JUPGEpPeHIMPYIOMUM ¢ HUHTErpalibHO-AUGdEepEeHITUPYIOIINM
MaCCUBHBIMU KOHTYPaMH.

Cunte3 CAY. OntumanbHas CAY u ee xapakTepucTUKU. MeToauka CUHTE3A.
[locTpoeHue »xemaeMbIX JOrapuPMUUYECKUX YACTOTHBIX XApAKTEPUCTHK M CUHTE3
CAY 1o npsiMbIM ¥ 4aCTOTHBIM IMOKa3aTesiM KadecTBa. CHHTE3 MOCIIEI0BATEIbHBIX
KOPPEKTUPYIOMINX YCTPOUCTB U JOTIOJHUTEIbHBIX OOPAaTHBIX CBS3EH.

Metonsl mioBbllieHUsT kadectBa CAY. JluHelHas U KBaJpaTU4HAS
UHTErpanbHble  oneHku  kadectBa CAY.  Teopus  HMHBApMAaHTHOCTH W
KOMOMHUPOBaHHOTO  ynpasieHus. Peanmuzamuss  BTOopoil  dopmbl  yciioBui
WHBAPUAHTHOCTH TI0 YMPABISIONIEMY CUTHaTy. HeemuHuuHbie oOpaTHBIC CBSI3H.
BBeaenne macmrabupyromero ycTpoucTaa.

3akonbl perynupoBanuss CAY. IIponopuHOHAIbHBIA, HWHTErPAIbHBIM,
M30POMHBIN 3aKOHBI PEryJIMPOBaHus. PeryampoBanue 1o npomus3BOIHbBIM.

Cratuctuyeckuit aHanu3 CAY. CaydaillHbld CTallMOHAPHBIM MPOIIECC U €ro
CTaTHCTUYECKHUE XapaKTEPUCTUKH: cpeaHee 3HA4YEHHUE, IUCIIepCHs,
CPEIIHEKBAPATUUECKOE OTKJIOHEHUE, KOPPEISAIMOHHAS (DYHKIUS W CHEKTpajabHas
MIOTHOCTh. (CBOWCTBAa, THUIHWYHBIE NPUMEPHl W OMPEIACICHUS KOPPEISIIMOHHON
(GYHKIIMU  CTAIlMOHAPHOTO Cly4ailHOTO Tporiecca. MeToluKa CTaTUCTUYECKOTrO
ananuza CAY. Onenka Tounoctd CAY 1o cpeIHeKBaApaTUIECKOM ommoKe.

3. Umnynovcuvie CAY

O6mue cBenenust 00 uMnysbcHbIX CAY.

OcHoBHbIE ompenenieHus W npumepbl. UMmynbcHbll QuibTp. Pemeryatsie
dbyHKMn 1 ux cBoiictBa. OCHOBHBIC MTpaBUiIa U TEOPEMBI Z-TIpeoOpa3oBaHMUs.

JluHaMU4ecKUe XapaKTepUCTHKH, YCTOMYMBOCTh M Kay€CTBO HMITYJIbCHBIX
CAY.

[Tepenatounbie (YHKIIMM W YaCTOTHBIE XapaKTepUCTHKU. [loCTOSHCTBO U
KAa4eCTBO.



4. Henuneitnvie CAY

Oo60mme cBeaeus o HemuHenHplx CAY. Tunossle HEIWMHEHHOCTH.
Knaccuduxanus. [IpaBuna npeoOdpa3zoBaHusi CTPYKTYPHBIX CXEM.

VceronunBocth HeluHEHMHBIX CAY. IloHarme mocrtostHcTBa. OCHOBBI METOHA
¢dazoBbix TpaekTopuil. CBsI3b YCTOMYMBOCTH C BUIOM (hpa30BbIX TpaekTopuil. Meton
u3okinH. Onpenenenue ycronuuoctd CAY 1o ¢azoBoit kapTuHe.

Metoj TodeuHBIX TTpeoOpa3oBaHUM.

OcHOBBI  MeTOAQa  TapMOHMYECKOMW  JIMHeapu3auuu. ['apMoHHUYecKas
JVHEapu3alysd  HEJIUHEWHOCTEM IIPU  CHMMETPUYHBIX W HECUMMETPUYHBIX
KojeOanmsax. JluHaMuUeckue XapaKTEPUCTHKHA TapMOHHYHO JIMHEAPU30BAHHBIX
3BeHbeB. OrnpeeneHrne napameTpoB MPUHYAUTENBHBIX U aBTOKOJICOAHUI METO0M
FapMOHUYECKOM JIMHEAPU3ALIH.

AOGCONIIOTHBIA KpUTEPHI yCTOMYMBOCTU paBHOBecHs (kputepuil B.M.ITonosa).
['eomeTpuueckas uHTepnpetanus. OnpeneneHue yCTOMYMBOCTU IPHU BBITYKIOM H
HEBBIMTYKJIOM rojorpadge NpHUBEACHHOW aMIUIUTYAHO-(Da30BOM XapaKTepUCTUKU
JIMHEMHON 4acTU CUCTEMBI. VICIob30BaHUE KPUTEPHS NPU HEUTPAIBHOM JIMHEMHOU
yactu CAY.

KauectBo Henuuelnbix CAY. PaznuuHbie METOABI MOCTPOCHUS KPHUBOM
nepexonHoro mnpouecca. OcHOBbI omnpeaeneHus kadectBa CAY ¢ rapMOHUYHO
JMHEApU30BaHHBIMUA HeNMHEWHocTAMU. KpyroBas muarpamma HenuHelHbIx CAY.
Onpenenenue kadectBa CAY 1mo nokazaremnto KoueOaHUus U BO3MOKHBIE MPOIIECCHI B
CUCTEMax C THUIMOBBIMHU OJHO3HAYHBIMM M HEOJHO3HAYHBIMH HEJIWHEUHOCTSAMH C
YYETOM 30H W YYaCTKOB HEUYBCTBUTEIBHOCTH, HEOJHO3HAYHOCTH, HACBIIICHUA.
Onpenenenue kavectBa HenuHedHbIX. CAY no norapu(pmMUyecKUM 4YacTOTHBIM
XapaKTEPUCTUKAM.
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KPUTEPUU OLIEHUBAHUA OTBETA ABUTYPUEHTA

YpoBeHb KommuecTBo
TpeboBanus K ypoBHIO MOATOTOBKU
HOJIFOTOBKH, IIPABWJIBHBIX
COIIACHO KPUTEPHSIM OLIEHUBAHMUS
OasIbl OTBETOB
KOTJIMYHO» TecTtoBoe 3amaHue BBIIOJHEHO IIOJHOCTBIO WU
100 20 COJEPKUT JI0 JBYX OLIMOOK. AOWUTYpHEHT B
IOJTHOM 00beMe BIIaICeT JaHHBIM NPOTrPAMMHBIM
95 19 MaTepuasioM. AOUTYPHUEHT IOKa3al BBICOKHM
YPOBEHb TEOPETUYECKOW IIOATOTOBKH U MOXKET
920 18 HOJHOCTBI0 00OCHOBATh CBOU OTBETHI.
«XOPpOILIO» BBINIOJIHEHHOE TECTOBOE 3allaHHUE COAEPKHUT OT
85 17 TpeX N0 MATH OIIMOOK. AOUTYPUEHT BiajueeT
JAHHBIM MPOrpaMMHBIM MaTepUaIoOM.
80 16 AOuUTypueHT  MOKa3al  CpeIHMH  YpOBEHb
TEOPETUYECKON MOATOTOBKA U MOXKET IOJHOCTBHIO
75 15 o0ocHOBaTh CBOM OTBETHL. [Ipu 3TOM OTBETHI
HEIIOJIHBIE WM HOCST NOBEPXHOCTHBIN XapaKTep.
«YIOBJIETBOPUTEIBLHOY BBINOTHEHHOE TECTOBOE 3aJaHUE COACPKUT OT
20 14 MIECTH [0 MATHAAUATH OLIMOOK. AOUTYypUEHT
3HaeT TOJIBKO OCHOBHOW MaTepual JaHHOU
65 13 nporpaMMel. AGUTYPHEHT MOKa3an JAOCTaTOYHBIN
YPOBEHb TEOPETUYECKOW IIOATOTOBKM U MOMKET
60 12 TOJIKO YaCTUYHO OOOCHOBATh CBOM OTBETHI. [Ipu
55 11 TOM OTBETHI HEIOJIHbIE WIH HOCSIT
MMOBEPXHOCTHBIN XapaKTep.
50 10
45 9
40 8
35 7
30 6
25 5
«HEYJIOBJIETBOPUTEILHO» BbINOTHEHHOE TECTOBOE 3aJaHUE COACPKUT OT
20 4 MIECTHAIATH JI0 JBAIIATH OMHOOK. AOUTYpHEHT
HE 3HAeT 3HAYUTEIbHOW YacTH NPOTrpaMMHOIO
15 3 Marepuana. AOUTYPHEHT IOKa3aJl HEeAOCTaTOYHbIH
YPOBEHb TEOPETUUYECKOU IMOATOTOBKU U HE MOXKET
10 2 000CHOBATh CBOU OTBETHI.
5 1
0 0

IIpumeyanue. YpoBeHb NOATOTOBKU «HEYIOBIECTBOPUTEIBLHO» ABIISIETCS HEJOCTATOUYHBIM

JJIA y9aCTHUA B KOHKYPCC Ha 3a4HCIICHUC.




MOPSIJIOK IMTPOBEJIEHUS IPO®ECCUOHAJIBHOTO
ATTECTAIIMOHHOT O DK3AMEHA (T1AD)

ITAD npoBoautcs B (opme TecTupoBaHMs. s MpoBenEeHUS TECTUPOBAHUS
(GopMupyIOTCA OTHENbHbIE TPYNIbl AOUTYpPUEHTOB B MOPAAKE IOCTYIUICHUS
(peructpanmu) 10KyMeHTOB. CHMCOK aOMTYpHUEHTOB, JOMYyHIEHHBIX K caade [1AD,
dbopmupyeTcs penceaaTeneM 0TOOpOIHON KoMUcCcun (paKyIpTeTa.

Jlis  mpoBeneHHA TECTUPOBAHUA MPOPECCHOHATBHOM  aTTECTAllMOHHOU
KOMHUCCHEW NPEeABApPUTEILHO TOTOBSTCS TECTOBbIE 3aaHus corjacHo «lIporpammsl
1po(heCCHOHATIBHOTO aTTECTALIMOHHOTO AK3aMeHay. [Iporpamma ITAD oOHapoayercs
Ha opunmanbHoM BeO-carite DI'BOY BO «/lonl TY».

ITAD mnpoBoauTCs B CpOKHM, HpeaycMoTpeHHble [IpaBunamu mpuema B
OI'BOY BO «/loHI'TY» B 2024 Tony.

Ha TtectupoBanue aOUTYpUEHT AOJDKEH SIBUTHCA C IMACIOPTOM, MIAPUKOBOM
PYYKOW CHHETO IIBE€Ta U JIMCTOM PE3YyJIbTAaTOB BCTYMHUTENIBbHBIX 3K3aMEHOB, KOTOPBIH
BBIJIAETCSI CEKPETApEeEM OTOOPOUHON KOMUCCUU (haKyIbTETA.

B nauane [IAD aOuTypueHT nojay4yaeT TeCTOBOE 3a/laHue, KOTOPOE COACPIKUT
20 3amaHuMii C BapHMaHTaMHU OTBETOB [0 JUCIUIUIMHAM, KOTOpBIE YyKa3aHbl B
nporpamme ITAD, M orBewaer Ha 3T 3amaHusi B TedeHue 60 muHyT. OTBETHI
¢ukcupyrorca B Onanke «llucbmenHol paOoThl». [IpaBUIIBHBIN OTBET Ha KaXa0e
3aJlaHue oleHuBaeTcss B 5 OayioB. [lonb30oBaThbesl MpU TECTUPOBAHUM TNEYATHBIMU
WM 3JIEKTPOHHBIMHA UH()OPMALIMOHHBIMH CPEJCTBAMU 3aMpPEIIACTCS.

PesynbraTel IIAD ouenuBatorcs no 100-0anbHOW MIKane MO MpaBUiiaM,
KOTOpBIE YKa3aHbl B pazzene «Kpurepuu oneHMBaHUS OTBETa aOUTYpUEHTa» JaHHON
IpOrpamMMbl. YPOBEHb 3HAHMM IOCTYMAKOUIETO IO pe3yJbTaTaM TECTUPOBAHHUS
3aHOCHUTCA B BEIOMOCTHM M IOATBEPKIAETCS IMOANUCAMH YJIEHOB KOMHCCHHM IIO
nposenennio [TAD. BenoMocTs odopmiiseTcss 0IHOBPEMEHHO C JTUCTOM PE3YJIbTATOB
BCTYIUTENbHBIX IK3aMEHOB MOCTYMNAIOLIEr0 U NMEPEAETCS B MPUEMHYIO KOMUCCHIO.

AOUTYypUEHT JOJDKEH HaOpaTh HE MeHblle 25 OamioB. DTO TMO3BOJUT
aOUTYypUEHTYy  MpPHUHATH  ydyacTUe B  KOHKypce€ TMpU  MOCTYIJIEHUHM B
OI'bOY BO «Hounl ' TY».



