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Mporpamma aucumnanHbl "MexaHuka XuakocTu, rasa u nnasmsl”; 13.03.02 SnekTpoaHepretTmka 1 3NeKTPOTEXHUKA; OLEHT, K.H. (LOLEHT)
Bonabipes A.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma aucumnanHbl "MexaHuka XuakocTu, rasa u nnasmsl”; 13.03.02 SnekTpoaHepretTmka 1 3NeKTPOTEXHUKA; OLEHT, K.H. (LOLEHT)
Bonabipes A.B.

Mporpammy omucuunnmHebl paspaboTan(a)(n) LouUeHT, K.H. (ooueHT) Bonabipes A.B. (Kadenpa BbICOKOSHEPreTUHeckmx
npoueccos u arperatos, OTaeneHve NHPOPMALMOHHBIX TEXHONOMMIA 1 3HepreTnyeckmx cuctem), AVBoldyrev@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

OriK-5 CnocobeH NPOBOANTL UBMEPEHUS BNIEKTPUHECKMX N HEINEKTPUYECKUX
BENMYMH NPUMEHUTENBHO K 06 bekTaM NPOECCUOHANBHON LeSTENbHOCTM

BbInycKHUK, OCBOUBLWIWIA ANCLMMIINHY:
JlonxeH 3HaTb:

- 3ada4qyun ogucunnnnHbl, MeToObl NX PeleHns;

- NOHATUA, TMNOTE3bl N OoNylWeHNA, NpUMeHsaeMble Npu ONNCaHNN COCTOAHUA NOKOA N OBUXEHUA CMNOLWHOM cpenbl;
- 3aKOHbl COXpaHeHnsa Macchbl, Konn4ectea ABUXEHUA U SHEPruun;

- OCHOBbI TEeOpuK NOrpaHNYHOro Cnos;

- 0cobeHHOCTU onpeneneHns yCI/IJ'II/II7I, BO3HMKAKOWMX Npn obTekaHun Ten,

- OCHOBHbI€ 3/IEeMEeHTbl Teopun rngpoonHaMmmn4eckoro I'IO,EI,O6VI9|;

- 0cobeHHOCTU 3NIEKTPOMarHNTHbIX SABJIEHUI B XWIOKOCTAX.

JlonxeH ymeTb:

- UCMNOJIb30BaTb YpaBHEHWS, ONNCbIBAIOWME OBUXEHNE UOea/IbHOW U peasibHOW CrJIOWHOW cpelbl Npy 403BYKOBbLIX U
CBEPX3BYKOBbIX CKOPOCTSX, a TakXe npv BO3AENCTBUM 3NEKTPUYECKNX U MATrHUTHBIX NONEN.

JonxeH BnaneTb:

HaBbIKaMy pacyeTa TeYeHWin B kaHanax, TpybonpoBoaax v annaparax;

HaBbIKaMy pacyeTa Te4YeHuii rasa ¢ NoABOLOM/OTBOLOM TEMNA;

- HaBblkamMu UCMONb30BAHUS Fa304MHAMUYECKNX (PYHKLINIA;

HaBbIKaMy NMPUMEHEHWSI METOLOB U CPELACTB N3MEPEHUS XapaKTEPUCTUNK TEYEHU XNOKOCTEN 1 ra3os.

JlonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FTOTOBHOCTb:

- MPUMEHATb NoNy4YeHHble 3HaHUA Ha NnpakTuke.

2. MecTo AMCUMNAUHDBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHon ob6pa3oBaTe/ibHOM NporpaMmbl BbiCLLErO
obpa3oBaHus

JaHHas y4ebHas aucumnnunHa BkitoveHa B pasgen "51.0.20 OucumunnmHel (Moaynm)" 0CHOBHON NpodpeccrmoHansHom
obpasosatenbHoi nporpammel 13.03.02 "SneKkTpoaHepreTka n anekTpoTexHuka (BblcoKoagpeKTMBHbIE Nia3MeHHble U
fla3epHble NPOLIECCHl B 3NIEKTPOIHEPreTMKe)" U OTHOCUTCS K 0053aTeNbHbIM ONCLMMVHAM.

OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyR0eMKOCTb AUCLMMAUHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npakTnyeckme 3aHsTUs - 18 yaca(os),
nabopaTtopHble paboTbl - 0 yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 72 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 4 CEMeCTpe.
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4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paborThbl,
Paspenbl AucUUNInHbI / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
1.|Tema 1. [maopocTaTtnka 4 4 4 0 16
2.[Tema 2. M'mppoanHamuka 4 5 5 0 20
3.|Tema 3. 'a3oouHamuka 4 5 5 0 20
4 Tema 4. OnekTpoMarHUTHblE SBNEHNS 4 4 4 0 16
B XXMOKOCTSAX
Toro 18 18 0 72

4.2 CopepxaHue BUCLUMNINHDI
Tema 1. N'mpopocratuka

BeeneHue. I'Ipe,umeT MexXaHMKM Xnakoctn 1 rasa. 3agadyun. Metonbl. Mogenn Xxunakoi cpenbl. ["MnoTtesa cnnowHoCTH
cpenbl. Cunbl, JJ,GVICTBYIOU.lMe Ha XnakocTb. [laBneHune B XunakocT. OCHOBHblE pusnyeckue CBOWCTBA XWOKOCTEN U
ras3os. rI/I,D,DOCTaTI/IKa. rI/I,D,pOCTaTI/ILIeCKOG nasneHue un ero ceoictea. OCHOBHOE ypaBHEHMNE rmopocTtaTtukin.
,ﬂmcpcpepeHu,Vlaanble ypaBHEHUA paBHOBECUA XNOKOCTU N UX UHTErpnposaHne ans I'IpOCTeI7IUJeFO cny4yas.
anSOMeTpI/I'-IeCKaH BbICOTA. BaKyYM. I/I3MepeHv|e naeneHus. Cuna gaBneHus XnaokocTu Ha NOCKYHO CTEHKY. Cuna
naBneHnsa XngkKocTtn Ha KpMBOﬂMHeVIHbIe cteHkun. [naBaHne Ten. 3akoH ApXI/IMe,Ela. npﬂMOHMHeIZHOG PaBHOYCKOpPEHHOE
OBNXEeHMe cocyna C XNAKOCTbHO. PaBHOMepHOG BpaueHne cocyga C XnaokocCTblo.

Tema 2. N'mpopoanHamuka

Kunematuka n guHammka xmakoctv. OCHoBHbIe NOHATUS. JIHWS Toka, Tpybka Toka, CTpylika Toka, CTpyinyatas Moaenb
notoka. Pacxon. YpaBHeHus pacxona. YpaBHeH/e Hepa3pblBHOCTY B AudddpepeHumansHoii qpopme. YpaBHeHve
HepaspbIBHOCTY ANsi MOTOKa XUIAKOCTH B Tpybe. [dndpdrepeHumnanbHble ypaBHEHUS OBUXEHUS naeaNbHON XUOKOCTA U
WX UHTErpupoBaHue. YpaBHeHe bepHynnu onis aneMeHTapHoi CTPYKN naeanbHOM XUOKOCTY U 41 NMOTOoKa peanbHoiM
(BsI3KOM) XmakocTn. Mmapasnuyeckre notepu. YpaeHeHne BepHynnm ans oTHocUTenbHOro aAevxeHus. MNpuMepsl
MCMONb30BaHNs ypaBHeHus BepHynnu B TexHrke. MNprUMeHeHre ypaBHEHUS KOIMYECTBA ABMXEHUS K Xunakoct. OCHOBbI
rmoponmHamuyeckoro nopobus. Kputepum nonobus. Pexnmbl TedeHust xunakoctu B Tpybax. Kasutaums. JlamnHapHoe
TeyeHve. Teopusi NaMUHAPHOro TeYEeHUs B Kpyribix Tpybax. HayanbHbIi y4acTok naMMHapHOro TedeHns. JllaMuHapHoe
TeYeHVe B 3a30pe Mexy LBYMsl CTEHKaMU 1 B NPsSIMOYronbHbiX Tpybax. TypbyneHTHoe TedeHne. OCHOBHbIE CBEOEHUS.
TypOyneHTHOE TeYeHMe B WEPOXOBATbIX U HEKPYrNbIx Tpybax. MecTHble ruapasnmyeckue conpotuenerus. Obwue
cBefeHusi. BHesanHoe pacwupeHue kaHana. BHeaanHoe cyxeHve kaHana. Judodgoysopbl 1 KOHdy30pbl. MoBopoT
kaHana. MecTHble COnpOTNBNEHUS MPU NaMUHAPHOM TeYeHUN. IcTedeHne XnaKOCTM Yepes Manoe OTBEPCTHE B TOHKOM
CTEHKE Npuv NOCTOSIHHOM Harope. VicTeyeHne Npy HECOBEPLEHHOM cxXaTtuu. VicteueHne nol ypoBeHb. VcTeueHne yepes
Hacalku npy NOCTOSIHHOM Harope. VicTeyeHre Yepes OTBEPCTWSI U HAacaaKy Npu NepeMeHHOM Hanope (ONopPoXHeHMe
cocynos). [mppaenuyeckmii pacyet Tpybonpoeoaos. MNpocToli Tpy6onpoBoa NOCTOSHHOIO ceveHust. CoeMHeHs
npocTbix Tpy6onpoeonoB. CnoxHble TpybonpoBoabl. TpybonpoBoAbl C HACOCHOM Nojaqen XUaKocTu.
HeycTaHoBMBLWEECS OBUXEHME XNAKOCTM B XeCTKMX Tpybax. IHepumnoHHbIi Hanop. Mapasnuydecknii yoap.
B3anmopeicTBre Notoka ¢ orpaHn4mMBaolLMm ero cteHkamm. Cunbl AeCcTBUS MOTOKA Ha CTEeHKM kaHana. Cuna
LEeViCTBUSI CTPYW Ha CTEHKY.

Tema 3. NasopouHamuka

OcHoBbl razoamHamMmkin. YpasHeHue aHeprun. ObobiueHHoe ypaBHeHe BepHynnu ons rasa. AomabatHoe,
SHEpProunsonMpoBaHHoe, M303HTPOMHOE U Apyrie BUaObl TeyeHuii rasa. MapameTtpbl TopMoxeHus. CKopocTb 3BYyKa,
MakcuManbHas CKOPOCTb, KPUTUYECcKas CKOpoCTb. BeapasMepHbie ckopocTu: yncno Maxa, nprBeaeHHbIe CKOPOCTH.
"a3oanHaMmnyeckmne oyHKLMN NapaMeTpoB TOPMoXeHUs. CBSI3b MeXOy CKOPOCTbIO U MNoLWaabio NnonepeyHoro ceveHus
B 9HEProv3onnpoBaHHOM U303HTPOMHOM NoToke. MasognHaMmnyeckue PyHKUMM pacxoma. Pexunmbl TeyeHns rasa B
KaHane, UMelolLeM ropro.

Tema 4. 3ﬂeKTpOMarHVITHbIe siBJieHns B XUOKOCTHAX

dnekTpoMarHutHoe none. YpasHeHus Makceenna B nyctoTe. YpaBHeHns Makceenna B npoctpaHcTee MUHKOBCKOrO.
MpeobpasosaHus JlopeHua 1 nHepumnanbHble CUCTEMbl OTcyeTa. B3anmoaencTeme anekTpoMarHMTHOro nons ¢
NnpoBoHMKamMun. BaanMoaeicTBne anekTpoMarHUTHOrO MNofs C Tenamm ¢ y4eToM Nonsipm3aumm U HamarHMY4eHHOCTH.
MaopoavHamyKa NpoBoAasilei XnakocTu. 3aKoHbl BMOPOXEHHOCTU MarHUTHbIX U BUXPEBbIX NMHWIA. CUNbHbIE pa3pbiBbl B
9NEeKTPOMarH1UTHOM rone.

5. MNepeyeHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTOsSITeNbHOWU paboTbl 06yyaloLLLUXCS NO
AucuunnuHe (Moayso)

3AEKTPOHHELBH
Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty

PerncrtpaumoHHbin Homep 10290233819
Crpanvua 4 n3 13.



Mporpamma aucumnanHbl "MexaHuka XuakocTu, rasa u nnasmsl”; 13.03.02 SnekTpoaHepretTmka 1 3NeKTPOTEXHUKA; OLEHT, K.H. (LOLEHT)
Bonabipes A.B.

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMN CaMOCTOATENbHOM PaboThl CTYAEHTOB BbICWIMX YHeOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyiapcTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexaeHus Beicliero obpasosaHus "KasaHckuii (MprBonxXckuid) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns

"KasaHckui (Mpusonxckuin) chegepanbHbli yHUBEpCuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4yebHOM npouecce U yaaneHns aneKkTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06yHeHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui

(MpwBONXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasosaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcuTeT™.

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopMa KOHTpons OueHunBaeMblie
dran KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMIUHDI
CemecTp 4
TeKyLL M KOHTPOIIb
1. MmopocrtaTtuka
o i 2. N'mppoauHamunka
1 |YcTHbI onpoc OrlIK-5 3. [a30aMHaMIKa
4. OneKTPOMarHNTHblE ABEHNS B XMIAKOCTSAX
KoHTtponbHas ) 1. 'mopocrartvka
2 paboTa OFIK=5 2. M'mapoguHamrka
MpoBepka 1. M'mppocTtaTtuka
3 [npakTnyeckux Or1K-5 2. N'mppoauHamunka
HaBbIKOB 3. MNasoguHammka
3auer OriK-5

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:ﬁg':zﬂ OL,eHUBaHUs! 3ran
OTnn4YHO XopoLuo Y nosn. Heyn.
CemecTp 4
TekyLLUn KOHTPONb
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH XopoLo 0cBoOeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.
KoHTponbHas |[paBunbHO BbINONHEHDI |[IpaBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOHEHDI
pabota BCE 3alaHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyOO0BNETBOPUTENbHBI
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHsbl ownobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHsbl
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPUYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPVMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHuA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHui.
KOHKPETHbIX 3a4aHuI.
Mposepka MpooemoHcTpuposaH  |IMpooemoHcTpuposaH  |[pogeMoHcTpypoBaH  ([1poaeMoHCTprpoBaH
NPakTUYECKNX |BbICOKWI YPOBEHDb XOPOLLUNIA ypOBEHb yOOBNETBOPUTENbHbIA  |HEyNOBNETBOPUTENbHbIA| 3
HaBbIKOB OCBOEHMS HABbLIKOB, OCBOEHMS HABbLIKOB, YPOBEHb OCBOEHMS YPOBEHb OCBOEHMSA
[OCTaTOYHbIV ANS [OCTaToO4HbIV ANns HaBbIKOB, [OCTATOYHbIA |HABLIKOB,
YCMNEWHOro peleHns peweHusi bonbluei NS peleHns HEeLOCTaTOYHbIN ANs
3anay yacTtu 3agad OTHEeNbHbIX 3aaad peleHns 3anay
NpogreccuoHanbHoOm npodpeccrnoHanbHom npogeccuoHanbHom npodpeccrnoHanbHom
[eATENbHOCTY. [EeATENbHOCTN. LeATENBHOCTL. [eATeNnbHOCTN.
3auteHo He 3auteHo
3auer O6yyatowmitics 0bHapyXun 3HaHWe ocHoBHoro  |Obyyatowmincst oBHapyXunn aHadnTeNbHble
yuyebHO-nporpaMMHoOro Matepuana B o6beme, npobenbl B 3HAHMSIX OCHOBHOMO
HeobxoaMMOM NS fanbHelwen yuebbl n y4ebHO-NporpaMMHOro matepmana, fonyctun
npencTosiei paboTbl MO CRELUanbHOCTH, NPUHUMNYANbHbLIE OWWOKU B BbINOMHEHUN
CnpasunCs C BbINOMHEHVEM 3a0aHNIA, npeaycMOTPEHHbIX NPOrpamMMon 3agaHnin n He
NpenyCMOTPEHHbIX MPOrpaMMoi JUCLUMMNAMHBL.  |cnocobeH NPOoONXUTL 0ByYeHNe nnu
NPUCTYNUTb NO OKOHYaHWUM yHMBEpcUTeTa K
npogoeccroHanbHom oesTenbHocTn 6es
JONOSHNTESbHbBIX 3aHATU MO COOTBETCTBYIOLIEN
avcumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XxoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHUH,

HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl jooOpMUPOBaHUA KOMIMETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNbHOM NPOrpamMmmbl

CemecTp 4

TekyLUn KOHTPONb
1. YcTHBIA onpoc

Tembl 1,2, 3, 4
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Bonpocbl no Teme 1: NnpeaMeT MexaHnKmM XUAKOCTM M rada, 3agadun u Metoabl ANCUUMNMNHBI, MOLENN XULKON cpeqbl,
rmnoTesa CnyiowWHOCTN, MacCoBblE U NOBEPXHOCTHBIE CUITbI, YCKOPEHWE, faBneHne, KacaTenbHoe HanpsXeHue,
MIOTHOCTb, YAENbHbIA BEC, BA3KOCTb, TEKYYECTb, CXXUMAEMOCTb, TEMMNEpPaTYpHOe pacmpeHne, NoBEPXHOCTHOE
HaTaXeHune; CBONCTBA rMapoCcTaTnyeckoro AasneHns, OCHOBHOE ypaBHEHME rMApoCTaThkuy, audodoepeHumarnbHble
ypaBHEHUSI PaBHOBECUS XMNIOKOCTM, Mbe30MeTpuyeckasl n BakyyMMeTpuyeckas BbiCOTbl, Nprbopbl Ons U3MepeHus
OaBNEeHNS N UX NPUHLMN OEACTBUS, CUna SABNEHUS XMIOKOCTM Ha MAOCKYI0 N KPUBOMNHEHYIO CTEHKM, cnna Apxmmena,
MOBEPXHOCTb PABHOIO AaBNeHns, cBOB0LHAS NOBEPXHOCTb, pacrnpeneneHne AaBneHus B COCyne C XuUILKOCTbIO,
coBepLialoLemM NPsAMONNHENHOE PaBHOYCKOPEHHOE OBUXEHME, pacnpeeneHme nasneHns B Cocyae ¢ XUakocTblo,
paBHOMepPHO BpalLualolwemMcs BOKPYr CBOE BepTMKanbHOM OCU.

Bonpockbl Mo TeMe 2: yCTaHOBUBILEECS U HEYCTAHOBMBLUIEECS TEYEHMS, HANOpPHOe 1 6e3HANOPHOE TEYEHUS, MIMHUS TOKA,
TPaAEKTOPUS XMOKOM YacTulbl, Tpybka ToKa, aneMeHTapHas CTpyiika, 06 beMHbIN 1 MACCOBbIV Pacxomn, ypaBHeHNe
pacxona, ypaBHEHWE HEPA3PbIBHOCTU B AMchdoepeHLManbHOn oopMe 1 Ans MOToKa XMAKOCTU B Tpybe,
ondbgoepeHLmanbHble YpaBHEHNS ABUXEHNS naeanbHOM XUOKOCTU, ypaBHEHWE BepHynnn ons aneMeHTapHoOm CTpynKu
naeanbHOM XUAKOCTU 1 ANg NoToKa peanbHon (BA3KOM) XUAKOCTN, KoadhduumneHT Kopuonuca, nytesble M MECTHbIE
noTepw Hanopa, chopmyna Jdapcu-Beiicbaxa, KOaPULMEHT rMapaBIMYECKOro TPeHNs, KO3PULNEHT MECTHOMO
rMapasnnyeckoro ConpoTmMBAEHNS, ypaBsHeHne bepHynnn ons 0OTHOCUTENbHOMO ABUXEHNS, NPUMEPbLI MCNONb30BaHUS
ypaBHeHUs BepHynnu B TEXHWKE, ypaBHEHUE KOMYECTBA ABMXEHUS K XUOKOCTU; reoMeTpmyeckoe nonobue,
KnHemaTtnyeckoe nogobue, AMHammyeckoe nonobuve, yucno diinepa, yncno PeHonbaca, uveno dpyna, pexumbl
TEYEHNs XNIOKOCTEN U ra3oB, NaMMHApPHOE TeyeHne, TypbyneHTHoe Te4yeHne, NepPexonHbIii PEXMM, rMapaBInyecKuii
avamertp, rmapaBnnMyeckuin paguyc, kasutaums, gasneHne HacbIWeHHOro napa, Y1Cno KaBnTauum; naMMHapHoe TeveHune,
pacnpegneneHve kacaTenbHOro HanpPsXXeHns U MECTHOM CKOPOCTW OBUXEHMUS XUOKOCTAN B MONEPEYHOM CEYEHMN KPYron
Tpybbl, 3aKOH [Myaseiins, onpeneneHne pacxona XuaKocT Yyepes Kpyrayto Tpyby, koadpdouumeHTa ruapasnmyeckoro
TpeHus 1 KoagodhmumeHTa Kopuonmca, HavanbHblil y4acTOK NaMUHAPHOTO TeYEHUS, 0COBEHHOCTM NaMUHAPHOr0 TeYEHMUS!
B 3a30pe MexX [y ABYMSI CTEHKAMU 1 B NMPSIMOYronbHbIX Tpybax; TypbyneHTHoe TedeHme, NynbcaLm CKOPOCT 1 AaBNeHNs,
TPaeKTOPUN XUOKUX YaCTULL U TIMHUK ToKa B TypOyneHTHOM NoToke, KacaTelbHOoe HamnpsXXeHne Ha cTeHke Tpybbl 1
noTepu sHeprum npu TypbyneHTHOM TeYEeHUN XNOKOCTUN, onpeneneHne koadpdmumneHToB Kopuonuca v ruapaBnmyeckoro
TPEHUS B WEPOXOBATHIX M HEKPYTbIX TPYOax Ha pasfiyHbIX PeXMMax Te4EHWs; NOHATME N NPUMEPbI MECTHBbIX
rMapasnMyeckmx ConpoTMBEHW, goopmyna Beiicbaxa, onpeneneHve KoagpuumneHTa MECTHOrO CONPOTUBAEHNS MPU
BHE3amMHbIX PaCILMPEHUN U CYyXEHUM KaHana, 0COBEHHOCTM TedeHNs B Anddcpy3opax, KoOHy30pax, KoneHax u 0TBoaax,
onpeneneHne MeCTHbIX NOTEPb Hanopa Npuv NaMMHAPHOM TEYEHUN XNOKOCTU; UCTEYEHNE MPY MOCTOSAHHOM 1
nepemMeHHOM Hanopax XuUIOKOCTU B EMKOCTU, Manoe OTBEPCTME B TOHKON CTEHKE, ornpeleneHne CKopoCcTu CTPymM 1
pacxoga npu ncteveHnn, KosULMEHTbI CXaTusa CTpyn, CKOPOCTK, pacxoda, CONPOTUBAEHUS ONS Manoro OTBEPCTUS B
TOHKOW CTEHKEe 1 ANs pasnuyHbIX Hacafkax, UICTEeYEHNE NPy HECOBEPLIEHHOM CXaTun, UCTEYEHNE MO YPOBEHb, BIUSHNE
yucna PeliHonbaca Ha KoathgULIMEHTBI, XapakTepuaytowme uctedeHne, 0COBEHHOCTU TEUEHMS XNIKOCTM B KOHApy30pe,
nnchdpysope, conne, LNIMHAPUYECKOM BHYTPEHHEM W BHELWHEM Hacankax; NnoTpebHbIi Hanop, CTaTuyeckmii Hanop,
NpocToii TpybonpoBoA, CNOXHbIA TPyOONPOBOA, rMApPaBNNYECKUA pacyeT, XxapakTepucTika Tpybonposoaa, pacyet
pacxo4oB U NOTEPb Hanopa npu NocnenoBaTeNibHOM, NapannenbHOM, Pa3BeTBIEHHOM COeMHEHNX TPYOONpPOBOAOB,
Hanop Hacoca, paboyas Touka, xapakTepucTuka TpybonpoBOLHON CETH, HAaNOpPHas XapakTepmcTka Hacoca, ypaBHEHUS
BepHynnun ona BcacbiBatowen 1 HarHeTaruwen MarucTpanein Hacoca, onpefeneHne Harnopa Hacoca ans 3amMKHyTom
Tpy6ONpPOBOAHON CETU; MHEPLIMOHHDIA HANoOpP NPW YCKOPEHUN 1 3aMeafieHNM XNOKOCTU B KaHane, ypaBHeHne bepHynnu
NS HEYCTAHOBMBLUErOCS! ABUXEHMS XMOKOCTU B XECTKMX Tpybax, MOHSTNE rmapaBnnyeckoro yaapa, npsiMoi 1
HenpsaMon rmapoynapbl, NOMAHbLIA N HENOMHBIA rMapoynapsl, asa rugpoynapa, gopmyna XykoBCKOro, CKOpoCTb
pacnpocTpaHeHns yaapHOWM BOMHbI; cTatudeckas v AuHammyeckas CocTaBnsiolwme Cunbl eNCTBUSA NOTOKa HA CTEHKN
KaHana, cuna gencTBusl CTPyM Ha HENOABUXHOE KOHNYECKOE TeNo (a TakXke YacTHble crnydaun), cuna OencTBus CTpyu Ha
NAOCKYIO CTEHKY, PacnooXEeHHYI0 NoA YrfiioM K HanpasneHuo noToka.

Bonpockl no TeMe 3: 0cO6EHHOCTM (PU3MHECKMX CBOMCTB ra3oBOi cpeabl, ypaBHeHne KnaneinpoHa, ypaBHeHve sHepriu,
0606LeHHoe ypaBHeHne bepHynnu ons rasa, ocobeHHocTv aanabaTHOro, SHepProm3oMPOBaHHOMO, N303HTPOMHOMO U
Opyrux BUOOB TEYEHUS rasa, napaMeTpbl TOPMOXEHUS rasa, CKOPOCTb 3ByKa, MakCcMManbHas CKOPOCTb, KpUTnyeckas
CKOpOCTb, Yncno Maxa, npuBegeHHbIe CKOPOCTU, ra3oguHaMmnyeckme pyHKUMM napameTpoB TOPMOXEHUS 1 pacxoaa,
ypaBHeHwue ['loroHno ans sHepronsonmpoBaHHOIO N303HTPOMHOrO NOTOKA, PEXMMbI TEYEHUS rasa B KaHane, NMetoLeMm
ropno.

Bonpochkl no Teme 4: 3akoH KynoHa ans nokosiwmxcs 3apsaaos, NAOTHOCTb 3apsaa, 3M1eKTPUHeckuii Tok, nonspusaums
aTOMOB, MarHUTHbIE B3aUMOLENCTBNS, BEKTOPbI ANEKTPUYECKOW U MarHUTHOM HaNpsXXeHHOCTK, ypaBHeHms Makceenna B
anekTpocTaTtuke, audepeHunanbHble ypaBHEHNS rpaBUTALNOHHOIO NONS B HbIOTOHWAHCKOW MexaHuke, ypaBHEHNS
Makcsenna ans aneKTpoOMarHNTHOro Nons B NyCTOTE, 3aMKHYTOCTb 1 HEMPOTUBOPEYNBOCTL ypaBHeHMn Makcsenna B
nycToTe, MPMMEHMMOCTb ypaBHeHuin Makceenna B MmatepuanbHbix Tenax, ypasHeHns Makcsenna B YeTbipEXMEPHOM
npocTpaHcTBe, NpocTpaHcTBo MnHKoBCKOro, npeobpasoBaHune ypasHeHWn Makceenna K Npov3BONbHON KPUBOIMHERHOM
cucTeMe KoopauHart, npeobpasosaHue JlopeHua, npeobpazoBaHns [anunes, TEH30p SHEPrUM-UMMyNbCa, UHEpLUabHble
CUCTEMbI, TPEXMEPHBIN N YETLIPEXMEPHBIA BEKTOPbI MAOTHOCTM TOKa, TOK MPOBOAMMOCTH, ypaBHeHNs Makcsenna B
NPOBOAHMKAX, TOK CMELEHNs, 3aKOH COXPaHeHMs NONHOro 3apsaa, 3akoH OMa ans HenoABUXHbIX MPOBOAHWKOB,
NpoOBOAUMOCTb, cuna JlopeHua, ypaBHEHNS UMMYNbCOB C yHETOM NMOHAEPOMOTOPHbIX CUM, SHEPreTuieckne
B3aMMOLENCTBMSA B NOME M MONS C NPOBOASILEN CPenon, BEKTOP 1 ypaBHEHNE YMoBa-lloliTuHra, sHeprus
SNEeKTPOMarHMTHOro Nons, 4X0yneBso Tenno, ypaBHeHne npuToka Tenna ans nposoasileli cpepl, ypasHeHus Makcsenna
C Y4eTOM nonapusaumm N HaMarHU4eHHOCTUW, BEKTOPbI 3N1EeKTPUYECKOM U MarHUTHOM MHOYKLUMW, BEKTOPbI
HaMarHM4eHHOCTU 1 NoNapu3auun, ypasHeHns Makceenna B UHTErpanbHOM qoopMe, ypaBHEHUS MArHUTHOWA
rMapoaNHaMUKN, YpaBHEHUS 3NEeKTPOrnapoavHaMNKKN, 3aKOHbl BMOPOXEHHOCTU MarHUTHBIX Y BUXPEBbIX NUHUIA, YCNOBUS
Ha NOBEPXHOCTSAX CUMIbHOIO pa3pblBa B 3M1€KTPOMarHUTHOM none.
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Tembl 1, 2
https://shelly.kpfu.ru/pls/student/docs/F_1776590272/Kontr.rabota_dlya_zaochnikov.pdf

3. NMpoBepka NpakTMYeCKNX HaBbIKOB

Tembl 1,2, 3

PeweHuve 3anay no temam:

- Punsmnyeckmne CBONCTBA XUAKOCTEN 1 rasos.

- Mnopoctatuka. JasnerHve. Cuna naBneHns Ha Nnockyto cTeHky. Cuna gaBneHvs Ha KPUBOMMHEHbIE CTEHKW. 3aKOH
Apxumea.

- YpaBHeHve BepHynnn ons aneMeHTapHol CTPYnK naeanbHON XMAKOCTA U ANs NOTOKA peanbHO XUAKOCTM B Tpybe.
- MicTeueHne Xnokoctu Yepes oTBEPCTMS U Hacaoku. Pacuet TpybonpoBOAHbIX CUCTEM.

- HeycTtaHoBuBLIEECS OBUXEHNE XNIOKOCTY B TRYBONpoBoae. IHepuuoHHbIi Hanop. Mvaopasnuyecknii yoap.

- MNapameTpbl TOpMOXeHUS rada. CKopocTb 3ByKa. Vicnonb3oBaHue ra3oanHaMmM4eckux yHKLNNA.

MNpumepbl 3an0ay:

1. OnpenennTb NAOTHOCTb XUOKOCTW, MNOMYYEHHOM cMewmnBaHnem 10 1 XnakocTy nnoTHOCTbio 900 kr/m3 1 20 n
XUWAKOCTW NAOTHOCTbIO 870 Kr/m3.

2. OnpenennTb AaeneHne Macna, NoABOAMMOrO B MOPLHEBYO NONOCTb MMAPOLUUANHAPA, ECNN M3OLITOYHOE OaBNEHWE B
wTokoBsow nonoctu 80 klMa, ycnnmne Ha wtoke 10 kH, cuna TpeHnsa nopwHs o umnmHap 0,4 kH, gnameTp nopwHsa 125 mm,
OnameTtp wroka 70 MM.

3. Mo ropuaoHTancHoi Tpybe 100 MM, nMetolwein cyxxeHune 40 MM, aBuxeTcs Boaa (pacxon 6 n/c). Onpenenuts
abcontoTHOE [aBneHne B y3KOM CEYEHNM, ECMN YPOBEHb BOLbI B OTKPLITOM Nbe30MeTpe nepen cyXxXeHuem 1,5 M.

4. OnpepennTb pacxoq Macna nnoTHOCTbIo 890 Kr/M3 Yepes KOHUYECKMIA NEPENNBHON KnanaH, nameTp KOTOporo 26 MM,
ecnu gaeneHve nepep knanaHom 12 Mla, gaeneHve Ha cnvee paBHO HyMo, BbicOTa nogbema knanaHa 0,5 M,
KosgdomumeHT pacxona 0,62. KnanaH nmeet KoHMYeckoe cenno (yron npu sepwunHe KoHyca 90 rpanycos).

5. BcacbliBatowmii TpybonpoBo Hacoca MMeeT OnvHy 5 M 1 guameTp 32 MM, BbicoTa BcacbiBaHust 0,8 M. Onpenenutb
IaBneHne B KoHue TpybonpoBoaa (nepen HacoCOM), eCiv Pacxol Macna nnoTHOCTbIo 890 Kr/M3 1 KMHEMATNYECKM
KoadpdpuumeHTom Baskoct 10 cCt coctasnset 50 n/MuH, KoadpdomumneHT conpotusneHns konena 0,3, seHTuna 4,5,
dounbTpa 10.

6. Mpon3BecTy NPOBEPKY HA NPOYHOCTb CTaNbHOM TPyObl AauameTpom 200 MM, B KOTOPOI BO3MOXEH NPSIMOiA
rmapasnmyecknin yoap. TonwmuHa cTeHoK Tpybbl 4 MM, [onyckaeMoe HanpsiXeHue Ha pacTtsxeHne 140 MIMa, ckopocTtb
OBUXeHus Boabl 5 M/c, nasneHne 0o yaapa 0,25 MMa.

7. B noToke raza namepeHbl: ctatndeckoe gasneHue 101,3 klMa, naBneHune topmoxerHns 143 klMa, Temneparypa
TopMoxeHus 324 K. OnpenennTtb CKOPOCTb MNOTOKA ra3a, UCMosb3ys ra3ofmHaMmyeckme oyHKUMmM napameTpoB
TOPMOXEHUS rasa.

3aver

Bonpochl k 3a4eTy:

1. BeegeHue. [peomMeT MexaHnkn XUOKOCTA 1 rasda. 3aaadm MexaHuKmM XnaokocTu 1 rasa. Micnonb3ayemble METOAbI.
Mognenu xuakon cpedbl. [MnoTesa CAnoWHOCTM Cpedbl.

2. Cunbl, gencTaytoWwme Ha Xunakoctb. Maccosble cunbl. NoBepxHOCTHblE cunbl. JaeneHue. KacatenbHoe HanpsxXeHue.
3. OcHOBHbIE hU3NYECKME CBOMNCTBA XUAKOCTEN 1 ra30B.

4. 'mpgpoctartmka. 'mgpocratmyeckoe gasneHne N ero CBONCTBa.

5. OCHOBHOE ypaBHeHWe rmapocTaTukm.

6. dndbdpepeHunanbHble ypaBHEHNS PaBHOBECUS XUOKOCTH.

7. nTerpupoBaHmne gudpdpepeHLmanbHbix ypaBHEHU paBHOBECKS XUOKOCTU OANg cnyyas, Korga Ha XuakocTb OencTByeT
TONbKO CUNa TAXECTU.

8. [nchdpepeHumanbHoe ypaBHEHUE NOBEPXHOCTY PaBHOrO AaeneHns. CBoboaHas MOBEPXHOCTb.

9. NHTerpunposaHve guddepeHumnanbHOro ypaBHeH1s NOBEPXHOCTM PABHOMO AaBNeHUs ANs cy4yas, Koraa Ha XuIaKoCTb
OenCTBYeT TOMbKO cunia TAXecTu.

10. MNpsMonnHenHoe paBHOYCKOPEHHOE ABUXEHNE COCYAA C XUOKOCTbIO.

11. PaBHOMepHOe BpalleHre cocyna C XUAKOCTbHO.

12. NIamMmepeHune nbe3oMeTpryeckoro Harmopa, aTMoCepHOro AaBneHns, N3bbITOYHOro AaBNEHNSs, BaKyyMMETPUYECcKoro
OaBneHuns.

13. OnpegneneHve cunbl aBneHNs XUAKOCTW Ha NAOCKYI0 CTEHKY.

14. Cuna gaBneHunst XUOKoCTW Ha KPUBONUHENHbIE CTEHKU HA NpUMepe LMANHAPUYECKON CTEHKMU.

15. MNnaBaHune Ten. 3akoH Apxnmena.

16. KuHematuka n gnHamuka Xuakoctu. OCHOBHbIE NMOHATUS.

17. Pacxon. O6beMHbIi U MacCoBbIi pacxodbl. YpaBHeHNs pacxoda.

18. YpaBHeHNS HEPA3PLIBHOCTU ONSt 3NEMEHTAPHOM CTPYIKM 1 ANs NOTOKA XULKOCTH B Tpybe.

19. YpaBHeHne HepaspbiBHOCTU B AudpdpepeHLmanbHOn oopme.

20. OudchchepeHumanbHble ypaBHEHNS OBUXEHUSA NOEANbHON XUAKOCTU.

21. NiHterpmposaHne ondgoepeHumanbHbiX ypaBHEHWU OBUXEHUS nAeanbHON XUOKOCTN Ans Cnyyas, Korga Ha
XWIOKOCTb OENCTBYET TONbKO CUMa TAXECTHU.

22. YpasHeHue bepHynnu ons anemeHTapHoOm CTPyNKU naeanbHON XUOKOCTU.

23. 'eomeTpuyeckas nHTepnpeTaums ypasHeHus beprynnn.
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24. YpaBHeHue BepHynnu ons notoka peasnbHOR (BA3KOM) XUOKOCTK.

25. YpaBHeHve bepHynnu ons oTHOCUTENBHOIO ABUXEHNS.

26. Npumepbl MCNONb30BaHNS ypaBHeHUs BepHynnu B TexHUKe.

27. puMeHeHne ypaBHEHNS KONNMYECTBA ABUXEHWNS K XUOKOCTU.

28. OcHoBbI rMapoanHaMmyeckoro nonobus. Ymucna nonobus.

29. Pexunmbl TedeHUs xmakoctu B Tpybax. OnbiTbl PeiiHonbaca.

30. KasuTauwms.

31. Teopusi naMUHAPHOIO TEYEHNS B KPYrbIX Tpybax.

32. Teopus naMMHAPHOrO TEYEHMS B KPYribix Tpybax. HavanbHbIA y4acToK naMMHapHOro TEYEHMSI.
33. JlaMnHapHoe TeyeHne B 3a30pe Mexay ABYMS CTEHKaMu

34. laMmHapHoe TeyeHue B NPSIMOYrofnbHbIX Tpybax.

35. TypbyneHTHoe Te4yeHne. OCHOBHblE CBEAEHUS.

36. TypbyneHTHOe TeYeHMe B LepoX0oBaThiX U HEKPYribix Tpybax. [yTeBble NnoTepn Hanopa.

37. MecTHble ruapasnuyeckmne ConpoTUBNEHNS.

38. VicTeyeHune XnOokoCcTn Yepes Manoe 0TBEPCTME B TOHKOWN CTEHKE NpW NOCTOSIHHOM Harope.

39. VicTeyeHre npu HecoBeplEHHOM cxaTuun. MicTedeHune non ypoBeHb.

40. UcTeyeHne Yyepes BHEWHUA LUANHOPUYECKMIA HACAO0K NPY NOCTOSIHHOM Harnope. PeXuMbl TedeHuns.
41. UcteyeHune 4yepes pasnnyHbie Hacaokm Npu NOCTOSHHOM Hamnope.

42. lcTeyeHre Yepes 0TBEPCTMA N HACaOKW NP NePEMEHHOM Hanope.

43. M'mapasnmyeckuin pacyet Tpybonposoaos. MNpocToii TpybonpoBoA NOCTOSIHHOIO CEYEHNS.

44. T'nppasnuyeckuii pacyet Tpybonposoaos. CoenMHeHNs NPOCThIX TPYOONpoBOLO0B.

45. M'mppasnuyecknin pacyet Tpybonposonos. CnoxHble TpyOoONpoBOabI.

46. M'vopasnuyecknin pacyet TpybonposonoB. TpybonpoBoAbl C HACOCHOW NoJaYen XuLKoCTH.
47. HeycTaHOBYMBLLEECS ABUXEHUE XMULKOCTM B XECTKUX TpyHax.

48. 'vopasnuueckuin yoap. Ctaguu rmgpoynapa. @opmyna XykoBckoro. [MonHbIf 1 HenonHblii ruapoynapbl. CKOPOCTb
pacnpocTpaHeHns yaapHoi BonHbl. [MpamMon n HenpsiMoin rmagpoyaapsl.

49. Bzaumogericteme notoka ¢ orpaHu4mBaoWmnMm ero cteHkamm. Crnnbl enCcTBUS NOTOKA Ha CTeHKM KaHana. Cuna
OENCTBUS CTPYN Ha CTEHKY.

50. MNasoanHamuka. YpasHeHue aHepruun. ObobLweHHoe ypaBHeHUe BepHynnu ong rasa.

51. AnnabaTtHoe, SHEpPron3onMpoBaHHOe, N303HTPOMHOE U Apyrue BULbI TEHEHWIA rasa.

52. NapameTpbl TOPMOXEHMS rasa.

53. CkopocTb 3ByKa, MakcmmasnbHasi CKOPOCTb, KpUTUYECKas CKOPOCTb.

54. Be3pasmepHble ckopocTu: Yucno Maxa, nprBeneHHbIE CKOPOCTHU.

55. MazoonHaMuyeckne oyHKLMN NapamMeTpoB TOPMOXEHMSI.

56. CBSI3b MEX Y CKOPOCTbIO U MOWaAbio NONEPEYHOro Ce4eHNs B 3HEProN30IMPOBAHHOM N303HTPOMHOM MOTOKE.
57. lazoanHamuyeckne coyHKLMN pacxoaa.

58. PexuMbl Te4eHNs rasa B KaHane, NMetoLem ropno.

59. OnekTpomarHuTHOe none. YpasHeHus MakcBenna B nycToTe.

60. YpasHeHus Makcsenna B npoctpaHcTee MUHKOBCKOrO.

61. MpeobpazoBaHus JNlopeHua 1 nHepumanbHble CUCTEMbI OTCHETA.

62. BsanmonencTeue aneKkTpOMarHMTHOro Nons ¢ NPOBOLHUKAMN.

63. BaaviMmogencTane sneKTPOMarHMTHOro Nons € Tenamy € y4eTom nonsipusaumm n HamarHM4eHHOCTH.
64. mapoanHammka NpoBoaAWeER XNAKOCTH.

65. 3aKOHbl BMOPOXEHHOCTW MarHUTHbBIX Y BUXPEBbIX JINHUIA.

66. CrnbHble pa3pbiBbl B 3N1EKTPOMArHNTHOM Mone.

6.4 Metoaouyeckue marepuansl, onpegensioLwime npouenypbl oLleHMBaHUA 3HaHUNA, YMEeHUI, HaBbIKOB U (MNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLMX 3Tanbl PopMMpPOBaHMS KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHO-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumnimHe (Moaynio)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekyllas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma koHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOnNs LesTeNIbHOCTU, XapaKTepusyoLLux atanbl opMUpPOBaHNSA KOMMNETEeHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepu3yoLLLMX aTtarnbl OpMUPOBaHNSA KOMMNETEHLUN 6annos
CemecTtp 4

TeKyLLUiA KOHTPONb

YCTHbIA onpoc |YCTHbIf ONpoC NPOBOAMTCS Ha NpakTUYeckmx 3aHsatusx. Obyyatowumecs
BbICTYNaloT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSMM, YHACTBYIOT B 1 10
AMcKyccun, oTBeYatoT Ha Bonpockl npenoaasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTepuan, aHanmampoBaTb, (POPMYNNPOBaTL COOCTBEHHYIO NO3NLIMIO, OTBEYATb
Ha O0MoJIHUTENbHbIE BOMPOCHI.

KoHTponbHasi |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obyyatowmecs
paboTta nony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 20
BbIMNOJIHAETCS B MUCbMEHHOM BUAe 1 coaétcs npenogasarento. OueHnBarTcs
BnajeHve matepuasnom no Teme paboTbl, aHanMTU4eckme cnocobHocTH, BnaneHne
MeToaaMu, YMEHWNS U HaBblkW, HEOOBX0OMMbIE A5 BbINOMHEHNS 3a0aHUIA.

MpoBepka MpakTuyeckne HaBbIKM NPOBEPSIOTCS MYTEM BbINONHEHWS 06yYaoWnMmncs
NPaKkTUYeCckMX |NpaKkTUYeCKMX 3aAaHuii B YCNOBUSIX, MOTHOCTBIO MM YaCTUYHO NPUBNNXKEHHBIX K 3 20
HaBbIKOB YCNoBMAM NPOGIECCMOHANBbHON AeaTenbHoCTU. [poBepseTcs 3HaHue

TEopeTMYeckoro matepuana, HeobxoaMmMoe 4Jis NPaBMSIbHOr0 COBEPLIEHNS
HeobX0aUMbIX LEeACTBUIA, yMEHWNE BbICTPOUTL NOCNEn0BaTENbHOCTD AENCTBINA,
npakTuyeckoe BnageHue npmémMamMm n MetTogamu peleHms NnpogoecCnoHanbHbIX
3apau.

3auert 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMINHDI. 50
Obyuatowmiica nony4aeT Bonpoc (Bonpochkl) nnmbo 3anaHue (3afaHus) n Bpems Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MM KOMMbIOTEPHOA
gopme. OueHrBaeTcs BNageHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CMOCOBHOCTb NPUMEHSTb HYXHblE 3HAHWS, HABbIKW 1 YMEHUS NMPW aHannse

7. MepeueHb odHRRIH HERGHEMAWHE L ABH UG RBHANTEPEY BRAMUIBX0AMMON ANS OCBOESHNS AWCLMNNNHDI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. Wennak, A.A. T'mapasnvka n rugponHesmonpueod. OCHOBbI MEXAHWUKW XUAKOCTM U rasa [OneKTpoHHbIN pecypc]:
yuebHuk / A.A. Wernak. - 6-e nsg., ucnp. un gon. - M. : UH®PA-M, 2018. - 272 c. - (Bbicwee obpasosaHue:
Bakanaspwuar). - ISBN 978-5-16-011848-2 (print). - ISBN 978-5-16-104309-7 (online). - Pexxuwm goctyna:
http://znanium.com/bookread2.php?book=937447

2. MopryHos, K.I. MexaHuka XnaokocT 1 rasa [9nekTpoHHbIin pecypc): YuebHoe nocobue. - 2-e nag., ucnp. 1 gon. -
CI16. : spatenbcteo NaHb', 2018. - 208 c.: un. - ISBN 978-5-8114-3278-3. - Pexxum goctyna:
https://e.lanbook.com/reader/book/109512/#2

3. 3amanees, 3.X. OCHOBbI T’MAPABAVKA U TENNOTEXHUKM [DNEKTPOHHBIN pecypc]: YuebHoe nocobue / 3.X. 3amanees,
B.H. MocoxuH, B.M. YedpaHos. - CI6. : NapaTtenbcTeo NaHb', 2018. - 352 ¢.: un. - (YuebHukn ans By30B. CneuvanbHas
nuteparypa). - ISBN 978-5-8114-1531-1. - Pexxum goctyna: https://e.lanbook.com/reader/book/100922/#4

4. CasaHos, W./. T'mapasnmka [OnekTpoHHbIl pecypc]: yuebHuk / N.N. CasaHos, A.lI'. CxupTtnanse, B.W. MeaHos. - M.:
KYPC: MIHDPA-M, 2017. - 320 c. - ISBN 978-5-906818-77-5 (KYPC). - Pexum pgocTtyna:
http://znanium.com/bookread2.php?book=6018

7.2. [lononHuTenbHas nuTepartypa:

1. WrepeHnnuxt, 0.B. Fnapasnmka [OnekTpoHHbIl pecypc]: YuyebHuk. - 5-e nag., ctep. - CI6. : UspatenbcTtso 'JaHb',
2015. - 656 c. - ISBN 978-5-8114-1892-3. - Pexum gocrtyna: https://e.lanbook.com/reader/book/64346/#2

2. Ncaes, A.IN. M'naopaenuka [9nekTpoHHbIA pecypc]: YuebHuk / icaes A.lM., KoxesHukosa H.I™., EwmnH A.B. - M.:HL,
NH®DPA-M, 2015. - 420 c.: 60x90 1/16. - (Bbicwee obpazoBaHue: bakanaspuar) (Mepennét) - ISBN 978-5-16-009983-5
(print). - ISBN 978-5-16-101642-8 (online). - Pexxum goctyna: http://znanium.com/bookread2.php?book=464379

3. 'mprupos, A.[l. MexaHuka XuokocTu 1 rasa (ruapasnuka) [9nekTpoHHbl pecypc]: Yuebnuk / A. L. M'prunos. - M.:
HUL MHDPA-M, 2014. - 704 c.: un.; 60x90 1/16. - (Bbiclee obpazoBaHue: bakanaspuar). (nepennet). - doi
10.12737/1449 (www.doi.org) - ISBN 978-5-16-009473-1 (print), 500 ak3. - ISBN 978-5-16-100605-4 (online) - Pexum
noctyna: http://znanium.com/bookread2.php?book=443613

4. YxuH, B.B. T'maopaenvka [9nekTpoHHbIA pecypc]: YuebHoe nocobue / B.B. YxuH. - M.: U, ®OPYM: HALL NHchpa-M,
2013. - 464 c.: nn.; 60x90 1/16. - (Boicwee obpasosaHue). (nepennet). - ISBN 978-5-8199-0380-3 (11 'dOPYM'). -
Pexwum goctyna: http:/znanium.com/bookread2.php?book=375072

5. CeMeHoB, B.M. OCHOBbI MEXaHUKIM XNOKOCTM [OneKTPOoHHbI pecypc]: yueb. nocobue / B.M. CemeHos. - M. : DJIVHTA,
2013. - 375 c. - ISBN 978-5-9765-0870-5. - Pexxum goctyna: http://znanium.com/bookread2.php?book=462982
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIUHBI (MOOYIS)

Bupeoypoku no ruppaenuke - http://www.techgidravlika.ru/view_video_menu.php?id=1

BupTtyanbHas nabopatopus Tunpaenvka' (TBEPCKOA rocynapCTBEHHbIA TEXHNYECKUIA yHMBEP-cUTeT, 2009) -
http://cdokp.tstu.tver.ru/site.center/vlab.aspx?lab=hydro

XypHan 'N3eectna Poccuiickon akagemun Hayk. MexaHuka xugkoctu u rasa’ (M3s. PAH. MXT) -
http://mzg.ipmnet.ru/ru/

KoHcynbTaHT lNntoc - http://www.consultant.ru/

HayuHas anekTpoHHas 6ubnnoteka - http://elibrary.ru/
Cetesble pecypcbl KDY - http:/kpfu.ru/library/setevye-resursy
9BC ZNANIUM.COM - http://znanium.com/

ObC Mapatensctsa JlaHb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
OBC YHueepcutetckas bubnunoteka online - http:/biblioclub.ru

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bupg pa6ot MeTtoauueckme peKkoMeHpaLmmn

nekumum B xo4e NeKumMoHHbIX 3aHATUIA NpenofaBaTenb YCTHO, B TIOTMYECKW BblAEPXaHHOM doopMe usnaraet
HOBGbIV y4eBHbI MaTepran, KOTOPbIA KOHCNEKTMPYETCS CTYAEHTaMy C OCTaBNeHneM (no
BO3MOXHOCTW) NONEn Ans 3aMeToK 1 KOMMEHTapMWeB (LOMONHEHWA NEKLMOHHOMO MaTepuana no
peaynbTatam CaMoCTOSITENIbHOMO U3Y4eHUs pekoMeHayemol nutepatypel). Obyyatownecs 3agatot
npenonaBaTento yTOYHSIoLWME BONPOCHI C LIEMNbIo YACHEHUS TEOPETUHECKMX MONOXEHWI, aHanmaa
MHdpopMaLmm, peleHns npobneMHbix 3anaq v ap.

Mpv NOAroTOBKE K NEKLUMOHHBIM U MHBIM 3aHSITUSIM MOXET NoHanobUTbCs Matepuarn, nayyaslunincs
Ha kypcax: 'Matematuka', 'dusuka’ n gp. Noatomy cTomT 0bpalaTbCs K COOTBETCTBYOWMM
NCTOYHMKaM (y4ebHMKaM, MOHOrpadvsiM, CTaTbsM).

npakTnyeckme | PaboTa Ha NpakTUYECKMX 3aHATUSX Npeanonaraet akTMBHOE y4acTue B 06CyXaeHUN

3aHAaTNA TEeopeTUHECKMNX BOMPOCOB U peleHnn 3a4a4 ¢ NPUMEHEHNEM METOANYECKUX MaTepmanos n
CNeuvann3mpoBaHHOro NporpaMmMHoro obecnedeHus. 3anayv cBA3aHbl C M3yYEeHUEM PU3NYECKMX
CBOWCTB XWOKOCTEN 1 ra3oB, OCHOBHOMO YPaBHEHWNS TMAPOCTATVKM, OnpeneneHnemM cun gasneHuns
Ha CTEHKM, CKOPOCTb CTPYW 1 pacxofa npu UCTEYEeHUM U3 OTBEPCTUI N HACaOKOB,
MCnonb3oBaHMeM 3aKkoOHOM Apxumena, ypasHeHus Beprynnu n op.

camocTosTenbHas | CamoctosTenbHas paboTa CTyaeHTOB NoapasymeBaeT kak NnpopaboTKy NeKLUMOHHOro Matepumana ¢

paboTa CMONb30BAHNEM PEKOMEHdyeMoi y4eBHol nTepatypbl, Tak U 0CBOeHUe MaTepuana,
BbIHECEHHOr0 Ha CaMOCTOSITeNIbHOE U3YYeHUe, a TakXe BbINoIHeHNEe KOHTPOSbHOM paboThl,
MOArOTOBKY K YCTHbIM OMPOCaM, NPaKTUYECKUM 3aHSATUSIM 1 3a4eTy.

YCTHbIA onpoc | [lnsi NOAroTOBKM K YCTHBIM OMpOcaM PEKOMEHAYETCS BbIAENATh B MaTepmane npobneMHble
BOMPOCEI, 3aTparvBaemble NpenofasaTenem B NeKUMM, U FPyAnmMpoBaTe MHOOPMALIMIO BOKPYT HYX.
XenaTenbHo BblAENSTb B UCMOMb3YEMO IUTEPATYPE NMOCTAaHOBKYM BOMPOCOB, HA KOTOPbIE
pasHbIMK aBTOPaMy MOryT BbITb faHbl pa3nuyHble 0TBEThl. Ha OCHOBaHMM NOCTAHOBKM TaKmx
BOMPOCOB crnefyeT cobupatb apryMeHThbl B MONb3y PasfvyHbIX BAPMAHTOB PELIEHUS MOCTABNEHHbIX
3apay. B TekcTtax aBTopoB, TakuM 06pasom, crneayeT BolAENSATb CleayoWmne KOMIOHEHTbI:
MoOCTaHOBKA NPOB/eMbl; BAPUAHTLI PELIEHUS; aPTYMEHTbI B NMOMb3Y TEX UMW NHbIX BapUaHTOB
peweHns. Ha ocHOBe BblAENEHNS 3TVX S/IEMEHTOB MPOLLE COCTaBNATb COBCTBEHHYIO
apryMeHTUPOBaHHY NO3MLUMIO MO PacCMaTpPYBAEMOMY BOMPOCY.

KOHTpOnbHas | BbinonHeHne KOHTPONbHOM paboThbl NoApa3yMeBaeT caMoCTOSTENlbHOE pelleHne o00y4atoWnMncs

pabota 3a4ay, cornacHo ykasaHusam npenonasartens. MNpy aToM cTyaeHTaM HeobxoAnMo onupaTbcs Kak
Ha NEKLMOHHbIV Matepuan, Tak 1 Ha CnpaBoYHY0, HOPMATUBHYIO 1 UHYIO NUTepaTypy, a Takxe Ha
pelieHnst 3aa4, PACCMOTPEHHbIX Ha Y4EeOHbIX 3aHATUSX.

nposepka Mpenonaeatenb NPOBEPSIET NPABUIbHOCTb PELleHNs 3a4a4, CBA3aHHbIX C U3Yy4YEeHUEM (PU3NYECKNX
MPaKTUYECKMX | CBOWCTB XMWAKOCTEN 1 ra30B, OCHOBHOMO YPaBHEHWUS TMOPOCTATVKN, ONpeneNieHNeM Cun OaBneHuns
HaBbIKOB Ha CTEeHKM, CKOPOCTb CTPYM 1 pacxoda npv UCTeYEHNn N3 OTBEPCTUIA U HACAIKOB,

UCMONb30BaHNEM 3aKOHOM ApxmMena, ypasHeHus BepHynnv n gp. MNpy aToM obyyarowmmes MoryT
6bITb 3a4aHbl [OMONHUTENbHbIE BOMPOCHI C LIENbI0 YTOYHEHNS CTEMEHV OCBOEHMWS NMPaKTUYECKMX
HaBbIKOB.
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Bupg pa6ot MeTtoauueckme pekoMeHpaLmmn
3avert Mpv NOAroToBKE K 3a4eTy HEOOX0AMMO, NMPEXAe BCEro, ONUPaTbCs Ha KOHCMEKThI NEKLUiA, a
TakXe Ha UCTOYHVKU, KOTopble pasbupanvcb Ha NPaKTUHECKUX 3aHATUSIX B TEHEHNE U3YYeHNs
Kypca.

Ha 3a4eTe obyvatowmiics oTBe4aeT Ha O4MH BOMNPOC 13 NPUBELEHHOrO Bbile Crncka U Ha
OOMNOSTHNTENbHbBIE BOMPOCHI Npenogasarens, 3ajaHHble C Lenbio yTOYHEHUS YPOBHS OCBOEHMWS
KOMMeTeHLWA.

10. MepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHne gucumnamHbl "MexaHumka XngkocTu, rasa v nnasmbl” npeanonaraet UCrnonb3oBaHne Cnenyowero
NPOrpPamMMHOro obecneyeHns 1 MHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st aHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT nponaseneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCYyAapCTBEHHbIX OPraHoB, Npenogasarenei segymx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMMeKChbl, MOHOrpadum, asTopedeparhl, auccepraumm, SHUMKNIoNeaun, CRoBapu U CNPaBoYHNKN,
3akoHoAaTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CreumanbHble Nepuognyeckme n3gaHns n ndgaHus, Bbinyckaemble
nspatenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeieparbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nurepatypa ons LaHHOW OUCLMMNANHBI IMEETCS B HANUYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncTeme
WNapaTenbcTBa "MaHb" , BOCTYN K KOTOPOM NpenocTtasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKNM 1 r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSIM MO
MaKCMMarnbHOMY KONIMYECTBY NPOUNbHBIX HANPaBNEHUA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX Mpas.

YyebHo-MeToandeckas nutepatypa st JaHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOpOi npefnocTasneH obyyaowmmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBNsieTCs aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (9bC), npenocTaBnsitoweid [OCTyn
yepes ceTb VIHTEpHET K yuebHoi nntepatype 1 OONONHWUTENIbHBIM MaTepuanam, NpMobpeTeHHbIM Ha OCHOBAHWUM NPSIMbIX
[lOroBOPOB C npasoobnanatensiMu. MNofHOCTbI0 COOTBETCTBYET TpeboBaHMSIM doeiepanbHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHOaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YMCNE SNEKTPOHHBIX, B
4acTn OOPMMPOBaHNSA OOHOOB OCHOBHOW M OONONHUTENbHOW NUTEpaTypbl.

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayo)

OcBoeHne gucumnanHbl "MexaHumka XngkocTu, rasa u nnasmbl” npegnonaraet UCNonb3oBaHne cnenyowero
mMaTtepnanbHO-TEXHUYECKOro obecneyeHuns:

MynbTuMeguiiHas ayautopus, BMecTumocTbto 6onee 60 yenosek. MynbTumMeninHas ayamTopus COCTOMT U3
WHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUsl, OCHalleHHas COBPEMEHHbIMU CPeLCTBaMM
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGopMaLIMm, MONYYEHNS N Nepefadn SNeKTPOHHbIX
[OKyMeHTOB. Trnoeas KoMnnekTaums MynbTUMeaunHON ayauTopmMmn COCTOUT M3: MybTUMEAUAHOMO NPOEKTopa,
aBTOMATU3VMPOBAHHOMO NMPOEKLUMOHHOMO 3KpaHa, akyCTMHECKON CUCTEMbI, & TAKXE UHTEPAKTUBHOM TPUOYHDI
npenogasaTens, BKNoYarLWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIA KOMMbIOTEp (C
TEXHNYECKMY xapakTepuctnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), KoHpepeHL-MUKPOIOH,
6ecnpoBoaHO MUKPOGIOH, 610K ynpasneHns obopynoBaHneM, nHTepdelicel noaknoyeHms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KOUYEBLIM S/IEMEHTOM yrpaBneHus, 06 beJUHSAIOWNM BCe YCTPONCTBA
B €OMHYI0 CUCTEMY, U CYXXWT NOMHOLEHHbIM paboynM MecToM npenogasartens. [Npenonasartent NMEET BO3MOXHOCTb
NErko ynpaensTb BCEl CUCTEMOW, HE OTXOAS OT TPUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 Apyrue BULbl ayAUTOPHON Harpy3kn obyyatowmxcs B yL06HOR 1 LOCTYNHOM
INS HUX OPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0OyUYEHWS!, B TOM YACIE C UCMONb30BaHNEM B
npoLecce 0by4yeHns BCeX KOPropaTMBHbIX pecypcoB. MynbTUMeouiiHas ayantopus Takxe OCHalLeHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbioTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLLEH3NOHHOE NPOrpamMMHoe
obecneyeHue.
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KoMmnbloTepHbIli Knace, npeactasnsiowmii cobol paboyee MeCcTo npenoaasatens U He MeHee 15 paboymx mMecT
CTYLEHTOB, BK/TIOYAIOWMNX KOMMbIOTEPHbIA CTON, CTY/, MEPCOHaNbHbIA KOMMbIOTEP, NMMLIEH3MOHHOE NPOorpaMMHoe
obecneyeHune. Kax bl KOMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B ceTb VIHTepHeT. Bce KoMnbloTepbl NOOKOYEHbI K
KOpropaTtueHO KoMnbloTepHoi ceTn KDY 1 Haxooatcs B eQUHOM OOMEHe.

CneuvannsmposaHHas nabopatopusi ocHaleHa obopynoBaHneM, Heo6X0aNMbIM N5 NPoBeAeHNs nabopatopHbix pabor,
npaKkTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa607b| no otaenbHbIM gUuCUMNANHaM, a Takxke nNpakTuk n
Hay4YHO-MCCeaoBaTenbckoi paboTol oby4vatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckor rpynmnbl AMbo noarpynnbl. 3aHATUS NPOBOLAATCS MOA PYKOBOLCTBOM COTPYAHMKA
YHVUBEpCcUTETa, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKKM 6esonacHocTy.
KaueCcTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O0PYAOBAHUS 1 PACXOAHBIX MaTePManoB OnpenensieTcs crneumgmrkon
06pasoBaTenbHbIX NPOrpaMM.

12. Cpe.n,cma ajantauumv npenogasaHusl oauCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 06yl-|a|ou.|,ux09| UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS cheaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSATHE NHpopMaLMKn 0By4aoWwmMMncst MHBANIMAAMI U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntob0oro HETEKCTOBOrO KOHTEHTA [/l er0 BO3MOXHOIo npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnunyHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX UNu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabypoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KNaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMpPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
Hanpumep, Tak, y106bI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayananbHO;

- PYMEHEHNEe NPOrpaMMHbIX CPEACTB, 06ecneyMBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMIMHON, 3a CHET aNlbTepPHATUBHbIX CNOCOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- NpuMeHeHne ONCTaHUMOHHbIX o6pasoBaTer|be|x TEXHONOrnin ang nepenayv Hgopmauumn, opraHndauum pasnnyHbix
hopm I/IHTepaKTI/IBHOIZ KOHTaKTHOM pa6OTbI o6yqa|ou4eroc;| C npenogaesarenem, B TOM Hucne BeéI/IHapOB, KOTOpble MOryT
ObITb MCMONb30BaHbI A5 npoeeneHnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo o6yqu|/|;|, npoeeneHns ceMmHapoB, BbICTyNieHNAa C Aoknagamm 1 3alTbl BbINOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHBIX 0Bpa30oBaTeNbHbIX TEXHONOTMA Ji1s OPraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTPONS;

- yBenndeHne npoaonXxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaNNMOOM Unn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMN
300p0BbSA hOpPM I'IpOMe)KYTO‘-IHOM arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENNIBHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yem Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4eM Ha 20 MUHYT;

- MPOAOMXMNTENBHOCTU BBICTYNNEHNS 0By4atoLwerocs npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmm ¢ TpeboBaHnsamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 13.03.02

"ONeKTPOo3HepreTVKa 1 3NeKTPOoTEXHNKA" 1 NPOGUII0 NOArOTOBKM BbiCOKO3(OIEKTUBHBIE NNA3MEHHBIE U Na3epHbIe
NpoLecchl B 3NEKTPO3HEPreTuke .
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