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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:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-5 CnocobeH NPoBOANTE U3MEPEHUS BNEKTPUYECKUX U HEINEKTPUYECKNX BENNYMH
NPUMEHNTENBHO K 06 BEKTaM NPodIECCMOHANBHON AESTENBHOCTM

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.

OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

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 - 12 yaca(os), B TOM 4ncne nekuun - 8 yaca(os), npakTndeckne 3aHatus - 4 yaca(os), nabopatopHbie
paboTbl - 0 yaca(oB), KOHTPOSb caMocTosITENbHOM paboThl - 0 yaca(os).

CamocTosiTensHas pabota - 92 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 4 yaca(os).
®dopma NPoOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: OTCYTCTBYET B 5 cemecTpe; 3a4eT B 6 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 5 2 0 0 16
2.[Tema 2. M'mppoanHamuka 5 2 0 0 16
3.|Tema 3. 'a3oouHamuka 6 2 2 0 30
Tema 4. OnekTpoMarHUTHblE SBNEHNS
4. B XXMOKOCTSAX 6 2 2 0 30
Toro 8 4 0 92

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
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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 5
TeKyLL M KOHTPOIIb
o 1. MmopocrtaTtuka
1 |YcTHbI onpoc OrlIK-5 2. MnapoavHammka
KoHTponbHas 1. M'mppocTtaTnka
2 paboTa OFIK=5 2. M'mapoguHammka
CemecTp 6
TeKyLL M KOHTPOIIb
o 3. NazoguHamuka
1 |YerHeii onpoc OrK-5 4. OneKTPOMarHNTHblE SABIEHNS B XMIAKOCTSAX
Mposepka
2 [MpakTAYeckux OrK-5 ?1 giziﬂmgsglrﬂ:jmue ABNEHNS B XMNIOKOCTSX
HaBbIKOB . Y i}
3 KoHTtponbHas OMK-5 3. lazoanHammka
paboTa 4. OneKTPOMarHNTHble SABNEHNS B XMUIOKOCTSAX
3auer Or1K-5

6.2 OnucaHue nokasateneun n Kputepues oueHuBaHus KOMMeTeHUMi Ha pa3nuyHbIX 3Tanax ux oopmMmpoBaHus,
onucaHue wkKan oueHnsaHuns
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[OCTaToO4YHbIA Ons
YCMNeLwHOoro pelweHmns
3ama4

[OCTaTOYHbIN ans
peweHusi Bonbluei
yacTtu 3agad

HaBbIKOB, [OCTATO4HbIN
ONnsa peweHns
oTaeNlbHbIX 3anad

HaBbIKOB,
HEeOOCTaTOYHbIN Ons
peweHns 3ana4y

Kputepum
®opma OL,eHNBaHU 3ran
KOHTpOnsi
OtnnyHo | Xopoliuo | Ynosn. | Heyn.
Kputepum
®opma OLeHUBaHUA 3ran
KOHTpoOns
OTnn4yHO |Xopomo |Y,|:|,osn. |Heyn.
CemecTp 5
TekyLLUA KOHTPONb
YCcTHbI onpoc (B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4aCTU4HO Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbITh. packpbita. OtBeT cnabo [[MoHATWAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
lMpekpacHo ocBoeH Xopolwo ocBoeH OCBOEH YaCTUYHO. lMoHumMaHune maTtepmana
NOHATUMHLIA annapaTt. |NOHATWIHLIM annapaTt. |[loHMMaHWe oTOeNbHbIX |pparMeHTapHoe unu
lMponoemoHcTpuposaH |[1poaeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCcTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. dhopmynupoBaTb CBOU
NoHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
[MpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
bopmMynmpoBaTb CBOM |POpMyNnMpoBaTb CBOU  (POPMYNMpPOBaTb CBOM  |MONOXEHUS.
MbiCnn, 06CyXaaTb Mbicnn, obcyxaartb Mbicnn, 0bcyxartb
INCKYCCUOHHbIE IVCKYCCUOHHbIE INCKYCCUOHHbIE
MONOXeHMS. MONOXEHUS. MONOXeHMS.
KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas 4acTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMNI YPOBEHb MpucyTcTeyloT cepbésaHble owmnbKu. HeynoBNEeTBOPUTENBHBDI
BNafeHns MatepranoMm. |HesHaumTebHble MNpoaeMoHcTprpoBaH  [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBETBOPUTENbHBIA  (MaTepuanom.
npeBoCcxoAHble lMpooeMoHCTpUpoOBaH  |ypoBEHb BNadEeHNS MposiBneHsb
cnocobHoCTM XOPOLMIA YypOBEHb maTepuanom. HefoCTaToYHbIe
NPUMEHATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCcTM
YMEHUS K BbINONHEHUIO |posiBneHbl cpefHne  |cnocobHocTH MPVUMEHSITb 3HAHUS 1
KOHKPETHbIX 3a4aHuWii.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO
NMPUMEHSITb 3HAHUS U [YMEHWS K BbINOMHEHWIO |KOHKPETHbIX 3a4aHui.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a0aHUN.
KOHKPETHbIX 3a0aHWIA.
CemecTp 6
TeKyL i KOHTPONb
YcTHbI onpoc |B oTBeTe ka4ecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThI. packpbita. OTBeT cnabo [[MoHaTWiAHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLo 0cBoeH OCBOEH 4aCTUNYHO. lMoHnMaHue maTepuana
NOHATUIAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb matepuana no Teme. ghopmynupoBaTb CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXaaTth
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCUOHHbIE
goopmMynupoBaTb CBOM  |popMynMpoBaTth CBOM  [(DOPMyNMpPOBaTb CBOU  [MONOXEHUS.
MbICnn, 06CyXaaTb Mbicnn, obcyxnatb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHMS. MONOXEHUS. MONoXeHMs.
Mposepka MpooemoHcTpuposaH  |MpooemoHcTpuposaH  |[pogeMoHcTppoBaH  ([1poaeMoHCTprpOBaH
NPakTUYECKNX |BbICOKWI YPOBEHb XOPOLNIA YpOBEHb YyOOBNETBOPUTENbHbIA  |HEYNOBNETBOPUTENbHbIA| 2
HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHMS HaBbIKOB, YypOBEHb OCBOEHMS YPOBEHb OCBOEHMS

npogyeccuoHanbHom npodpeccrnoHanbHom npogeccuoHanbHom npodpeccrnoHanbHom
DesaATeNnbHOCTU. hestenbHoOCTH. nesTeNnbHOCTH. JesaTenbHOCTH.
PervcTpaunoHHbiii Homep 10290257619 SAEKTPOHHBH
CTpaHmEa6m315. P [ 11 V_H_I{E_EPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasa  [[MpaBunbHO BbiNonHeHb! [[paBunbHO BbiNonHeHa |3anaHus BoiNoNHEHbl  |3a4aHus BhINONHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoOHCTPUPOBaH  [3amaHuii. MpwvcyTcTByIOT MpoaeMoHCTPUpOoBaH
BbICOKUIA YPOBEHb MpucyTcTBylOT cepbéaHble OWmnbKu. HEeYyLOBNeTBOPUTENbHbIA
BNafleHnsl MaTepuanoMm. [HeaHaunTenbHble MpoAeMOHCTPUPOBaH  |ypOBeHb BlaneHus
MposiBneHbi ownbKm. YOOBNETBOPUTESNbHLIV  [MaTepuanom.
npeBocxoaHble MpoaeMoHCTPUPOBaH  |ypoBeHb BlaaeHus MposiBneHbi
CrnocobHOCTM XOPOLWWiA YPOBEHb mMartepuanom. He4oCTaTo4Hble
NPUMEHSATb 3HaHWS U [BnageHust matepranoM. (MposiBneHbl HU3KKe cnocobHocTy
yMeHUs K BbinonHeHuto |MposieneHbl cpefHne  |cnocobHocTH NPUMEHSATb 3HAHUS U
KOHKPETHbIX 3aAaHunii.  [crnocobHOCTM NPUMEHSATb 3HAHUS U [yMEHMS! K BbINOIHEHWIO
MPUMEHSATb 3HAHUS U [yMEHWSI K BbINMOMHEHMIO [KOHKPETHBIX 3aAaHWA.
YMEHUS K BbINONHEHUIO |KOHKPETHbIX 3a4aHuiA.
KOHKPETHbIX 3a4aHWiA.

3auteHo He 3auteHo

3auer O6yuatowwmitics 0bHapyXun 3HaHne ocHoBHoro  |Obyyatowmiicst oBHapyXunn aHaunTeNbHble
y4yebHO-NporpaMmMHoro matepuana B 06 beme, npo6enbl B 3HAHNSIX OCHOBHOTO
HeobXo4MMOM ONsi fanbHewen yuebsbl 1 y4yebHO-nporpaMMHOro MaTepuana, fonycTun
npencrosiei paboTbl MO CReLUansHOCTH, NPVHUMNanbHble OWMOKM B BbIMONHEHWN
Crpaswics C BbIMOSHEHNEM 3a0aHu, npenycMOTPEHHbIX NPOrpaMmon 3afaHnin u He

npenycMOTPEHHbIX NPOrpammor ANCLUNMANHBDI. cnocobeH NpPoLoNXnTb 0bydeHne unm
NPUCTYNUTb MO OKOHYaHWUK YHMBEPCUTETA K
npodpeccroHanbHoi nesitensHocTy 6e3
DOMONHUTENbHbIX 3aHATWIA MO COOTBETCTBYIOWEN
ancumnnuHe.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XooMMbie OJ1S1 OLLEHKWN 3HaHUW, YMEHWUH,
HaBbIKOB U (UW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuX atanbl joopMUpoBaHUA KOMMNETEHLUN B npoLiecce
0CBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmmbl

CemecTp 5

TekyLUA KOHTPONb

1. YcTHBIA onpoc

Tembl 1, 2

Bonpochkl no Teme 1: npeameT MexaHuku X1UAKOCTW 1 rasa, 3agadv n Metoabl AUCLUMANHBI, MOLENWN XNAKOA CpeLbl,
rmnoTesa CnyiowWHOCTN, MacCoBbIE U NOBEPXHOCTHbIE CUITbl, YCKOPEHWE, faBneHne, KacaTenbHoe HanpsXeHue,
MIOTHOCTb, YAENbHbIA BEC, BA3KOCTb, TEKYYECTb, CXXUMAEMOCTb, TEMMNEpPaTYpHOE paclmpeHne, NoBEPXHOCTHOE
HaTaXeHune; CBONCTBA rMapoCcTaTnyeckoro AasneHns, OCHOBHOE ypaBHEHME rMApoCTaThkuy, audodoepeHumarnbHble
yPaBHEHMSI PaBHOBECUS XMNAKOCTM, NbE30METPUYECKAS 1 BaKyyMMETPUYECKAs BbICOThI, MPMOOPBI ANst N3MEPEHUS
DaBNeHns n Nx NPUHUUN OEACTBUS, Cuna AaBneHns XUAKOCTM Ha NIOCKYIO0 U KPUBONMHENHYIO CTEHKN, cnna Apxnmena,
MOBEPXHOCTb PABHOIO AaBneHns, cBO604HAS NOBEPXHOCTb, pacrnpeneneHne AaBneHns B COCyne C XuUILKOCTbIO,
coBepLaloLemM NPsAMONNHENHOE PaBHOYCKOPEHHOE OBUXEHME, pacnpeeneHme nasneHns B Cocyae C XUakocTblo,
paBHOMepPHO BpalLualolwemMcs BOKPYr CBOE BepTMKanbHOM OCU.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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Bonpochkl Mo TeMe 2: yCTAHOBMBLIEECS 1 HEYCTAHOBUBLIEECS TEYEHNS, HAMOPHOE 1 BE3HANOPHOE TEUEHUS, IMHUS TOKA,
TPAEKTOPUS XUOKOW YyacTuLpl, Tpybka Toka, aneMeHTapHas CTpyiika, 06 beMHBIN 1 MACCOBbIV Pacxof, ypaBHeHVe
pacxogna, ypaBHEHVE HEPA3PLIBHOCTU B ANGICPEepEHLNanbHON (hOPMe 1 IJis MOTOKA XUOKOCTU B Tpybe,
InddepeHumanbHbie ypaBHEHNS OBUXEHNUS naeanbHON XUAKOCTH, ypaBHeHne BepHynnun ons sneMeHTapHo CTPyikm
ngeanbHON XMOKOCTU 1 ANS NOTOKa peanbHoW (BA3KON) XnAKOCTU, KoadoduumeHT Kopuonuca, nytesble U MECTHbIE
noTepw Hanopa, gopmyna Japcu-BeiicbHaxa, KoOagPULMEHT rMAPaBIMHECKOrO TPEHUS, KOI(PMULNEHT MECTHOMO
rMapaBnn4ecKoro ConpoTUBAEHUS, ypaBHeHne BepHynnu ons OTHOCUTENbHOMO ABUXEHWS, MPUMepbl NCMOb30BaHNS
ypaBHeHusi BepHynnn B TEXHVKE, ypaBHEHME KONMYECTBA ABUXEHWS K XUOKOCTU; reoMeTpuyeckoe nogobue,
KnuHemaTmn4eckoe nogobue, onHammyeckoe nomobve, ynucno diinepa, Yncno PeiHonbaca, Yvicno dpyna, pexunmbl
TEYEHNS XUOKOCTEN 1 ra3oB, NaMMHAPHOE TeYeHNe, TYPOYNEHTHOE TeYEHME, MEPEXOLHbIV PEXMUM, TMAPaBINYECKNA
AnameTp, ruapasnnyeckuii paguyc, Kasntauns, nasneHne HaCbIWeHHOro napa, Y41Cno Kasmrauum; naMmHapHoe TeveHue,
pacnpeneneHne KkacaTtenbHOro HanpsXeHnsa N MecTHOM CKOPOCTU ABUXEHWNS XUOKOCTU B MOMEepeyHOoM Ce4eHnmn Kpyriomn
TpyObl, 3aKoH [Myaselins, onpeneneHne pacxona XunkocT Yepes Kpyriyio Tpyby, KoagcprumeHTa ruapasnnuyeckoro
TpeHus 1 koadgpcpuumeHTa Kopronmca, HavanbHbliA y4acTOK NAMUHAPHOMO TEYEHUS, 0COBEHHOCTU NAMUHAPHOMO TEYEHUS
B 3a30pe MeXAy OBYMsi CTEHKAMU 1 B NPSIMOYrONbHbIX Tpybax; TypbyneHTHOe TedeHre, nynbcaummy CKOPOCTU 1 OaBNEHNS,
TPAEKTOPUM XMWOKMX YACTULL U NIMHAN TOKa B TypOYNEeHTHOM NOTOKE, KacaTeNnbHOE HanpsiXeHNe Ha CTEeHKe TPyObl 1
MOTEPU SHEPTUM NPU TYPOYNEHTHOM TEYEHUW XWOKOCTYW, ONpeneneHre KoagocpruneHTo Kopronnca v ruLpaBimyeckoro
TPEHUS B LIEPOXOBATHIX U HEKPYTbIX TPYHaX Ha Pa3NMYHbIX PEXUMAX TEYEHUS; MOHSATUE U MPUMEPbBI MECTHbIX
rMapaBnMyeckux cConpoTmBeHNA, goopmyna Belicbaxa, onpeneneHne KoadhdurumeHTa MECTHOrO CONMPOTUBAEHUS NpU
BHE3arHbIX PACLIMPEHUN 1 CY>XEHUM KaHana, 0COOEHHOCTM TeYeHUs B LMdppy30pax, KOHGY30pax, KONeHax 1 0TBoAax,
onpegeneHe MeCcTHbIX NOTEPb Hamnopa npwv NaMmmMHaApPHOM TEYEHUN XNOKOCTU; UCTEYEHWE MPU MOCTOAHHOM 1
nepeMeHHOM Hanopax XWAoKOCTW B eMKOCTW, Marioe 0TBEPCTME B TOHKOW CTEHKE, onpeneneHne CKopocTn CTpyu u
pacxona npu Ncte4eHnn, KoagpuULNEHTbl CXaTnsa CTpyu, CKOPOCTKN, pacxoa, ConpoTMBIEHNS AN Manoro OTBEPCTUS B
TOHKOW CTEeHKe 1 ANs pasnnyHbIX Hacagkax, UCTedeHne npu HeCoBEepLIEHHOM CXaTtun, UCTeYeHNe nof YpoBeHb, BINAHNE
uucna PeliHonbaca Ha KOSPPULMEHTBI, XapakTEPU3YOLWME NCTEYEHNE, OCODEHHOCTN TEYEHMS XMOKOCTM B KOHAPY30PE,
nmdpbgpysope, conne, UIMHLPUYECKOM BHYTPEHHEM U BHEWHEM HAacaakax; NoTpebHbI Hanop, CTaTUYeckuii Hamnop,
npocToi TPy6onpoBOA, CNOXHbIV TPYOONPOBOA, rMAPaBNNYECKNA pacyeT, xapakTepuctuka Tpybonposoaa, pacyer
pacxonoB U NOTEPb Hanopa npu NocneaoBaTeNbHOM, NAPannensHOM, Pa3BETBIEHHOM COeAMHEHMSIX TPYOONpPOBOAOE,
Hanop Hacoca, paboyas Touka, xapakTepuctuka TpybonpoBOAHON CETH, HAMOPHAS XapakTepMCTMKa HAcoca, ypaBHEHUS
BepHynnu onsa scaceiBatowwer n HarHeTarowWwen MarucTpanein Hacoca, onpeaeneHme Harnopa Hacoca onsl 3aMKHyTOn
TpyOONpPOBOLHON CETU; MHEPLIMOHHBIV HAMOP MPU YCKOPEHWUW 1 3aMEANEHNN XULKOCTU B KaHane, ypaBHeHvne bepHynnu
LNl HEYCTAHOBVBLUIETOCS OBVXEHMWS XWOKOCTW B XECTKMX Tpybax, MOHATVE rMapaBnniecKoro yaapa, npsiMoi 1
HenpsIMO r’Mapoyaapbl, MOMHbIA U HEMONHBIA rMApoyaapsbl, dhasa ruapoynapa, gopmyna XykoBCKoOro, CKOpoCTb
pacnpocTpaHeHus yaapHo BONHbI; cTatuyeckas 1 AuHammyeckas coctaBnaiolme cuibl 4eNCTBUSA MOTOKA Ha CTEHKN
KaHana, cuna OencTBus CTPYW Ha HEMOABUXHOE KOHNYECKOE TENO (a Takxke YacTHble Cnyyaw), cuna AecTBms CTpyu Ha
MNJIOCKYIO CTEHKY, PacronoXeHHyto Nof YrfioM K HanpasfieHuto NoToka.

2. KoHTponbHas pabora
Tembl 1, 2
https://shelly.kpfu.ru/pls/student/docs/F_1082337453/kontr.Mehan.zhidk._i_gaza.pisch..pdf

CemecTp 6

TekyLU KOHTPONb

1. YcTHbIA onpoc

Tewmbl 3, 4

Bonpocbl no Teme 3: 0coBeHHOCTM (PM3NYECKMX CBOWCTB ra3oBol cpedbl, ypaBHeHne KnaneipoHa, ypaBHeHe aHepruu,
0606LeHHoe ypaBHeHne BepHynnu ons rasa, ocobeHHocTv aanabaTHOro, SHepProm3onMPOBaHHOMO, N303HTPOMHOMO W
OpYyrnx BUOOB TEYEHNS rasa, napameTpbl TOPMOXEHUS ra3a, CKOPOCTb 3ByKa, MakcumanbHas CKOPOCTb, KpUTUyeckas
CKOpPOCTb, Yncno Maxa, npmeeaeHHble CKOPOCTW, ra3oanHaMnyeckne oyHKLMN napameTpoB TOPMOXEHMNS U pacxona,
ypasHeHwue oroHno ons SHeprom3onMpPOBaHHOIO N303HTPOMHOr0 NOTOKA, PEXMMbI TEHEHMS rasa B KaHane, MMeloLLeM
ropno.

Bonpochkl no teme 4: 3akoH KynoHa ons nokosiwmxcsa 3apsaaos, NAOTHOCTb 3apsaa, 3M1eKTPUYecKuii Tok, nonspuaaums
aTOMOB, MarHWTHbIE B3aMMOLENCTBUS, BEKTOPbI 3NEKTPMYECKOW N MAarHUTHOM HanpsXXeHHOCTW, ypaBHeHus Makcsenna B
anekTpocTaTuke, auddepeHumanbHble YpaBHEHNS rPaBUTALNOHHOMO MOMS B HbIOTOHNAHCKOW MeXaHunKe, ypaBHeHs
Makcsenna ons anekTpoMarHNTHOro Nons B NycToTe, 3aMKHYTOCTb U HEMPOTUBOPEYNBOCTb YpaBHeHWU Makcsenna B
nycToTe, NPUMEHNMOCTb ypaBHeHWi MakcBenna B MatepmanbHbiX Tenax, ypasHeHns Makceenna B 4eTbipEXMEPHOM
NpoCTpaHCTBe, NPOCTPaHcTBO MUHKOBCKOro, Npeobpa3oBaHune ypaBHeHWn Makceenna K Npov3BONbHON KPUBOMMHEHOM
cucTeMe KoopauHart, npeobpasosaHue JlopeHua, npeobpasoBaHns [anunes, TEH30p SHEPrUM-UMMyNbCa, UHEPLUATbHbIE
CVCTEMbI, TPDEXMEPHBIN 1 YEeTbIPEXMEPHbIA BEKTOPbI MAOTHOCTM TOKA, TOK MPOBOAMMOCTM, ypaBHeHMs Makceenna B
NPOBOAHMKAX, TOK CMELEHMNS, 3aKOH COXPaHeHMs MONHOro 3apsaaa, 3akoH Oma ans HenoABUXHbIX MPOBOAHWKOB,
NpOBOAUMOCTb, cuna JlopeHua, ypaBHEHNS UMMYbCOB C y4ETOM MOHAEPOMOTOPHbBIX CW, SHEPreTu4eckne
B3aMMOOENCTBUS B NONE M NONS C NPOBOASLIWEN CPeaol, BEKTOP 1 ypaBHeHNe YMoBa-lonTnHra, sHeprus
SNEeKTPOMarHMTHOro Nons, 4XX0yneso Tenno, ypaBHeHne npuToka Tenna ans NnposoAsieli cpepl, ypasHeHust Makcsenna
C Y4eTOM nonspusaumm 1 HaMarHNYEHHOCTHN, BEKTOPbI SNEKTPUYECKON N MArHUTHON UHOYKLUUN, BEKTOPbI
HamarHM4eHHOCTM 1 nonspusaunn, ypasHeHns Makceenna B UHTErpanbHON hopme, ypaBHEHUS MarHUTHOW
rMOPOAVHAMMKM, YPaBHEHMNS 3NEKTPOrMapoaNHAMUKN, 3aKOHbI BMOPOXEHHOCTU MarHUTHbBIX Y BUXPEBBIX TMHUIA, YCNOBUS
Ha MOBEPXHOCTAX CUIIbHOrO paspbiBa B 3/1EKTPOMArHUTHOM rone.

2. NMpoBepka NpakTMYeCKNX HaBbIKOB

Tembl 3, 4
PerucTtpaumnoHHbiin Homep 10290257619 AEKTPOHHBIH
CtpaHuua 8 us 15. [ 11 V_H_ITFE_EPCHTET

Al 1 CEMALMOHHD AHATVTAHECOAR CATTEMA K



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

PeweHwne 3anay no remam:

- Prsnyeckue CBONCTBA XNOKOCTEN M rasos.

- M'nopoctatuka. JasneHve. Cuna naBneHns Ha Nnockyto cteHky. Cuna naBneHvs Ha KPUBONMHEHbIE CTEHKN. 3aKOH
Apxumepa.

- YpaBHeHve BepHynnn nns aneMeHTapHo CTPYNKM naeanbHON XNAKOCTA U ANs NOTOKA peanbHo XULKOCTM B Tpy6e.
- VicTeyeHne XmnaKoctu Yyepes 0TBEPCTUS 1 Hacaaku. Pacuet Tpy6onpoBOLHbBIX CUCTEM.

- HeycTaHoBuBILEECS ABUXEHME XNOKOCTM B TpybonpoBoae. VIHepUMOHHBI Hamop. Mnapasnvyecknii yoap.

- MNapameTpbl TOpMOXeHUs rasa. CKkopocTb 3Byka. Vicnonb3oBaHue razognHamMm4ecknx yHKLNNA.

Mpumepbl 3a8auy:

1. OnpenennTb NAOTHOCTb XNAKOCTW, MNONy4YeHHOM cMewmnBaHnem 10 1 XnakocTy nnoTHocTbio 900 kr/m3 1 20 n
XNOKOCTM NAOTHOCTbLIO 870 Kr/M3.

2. OnpenennTb faBneHyne mMacna, NoABOAVMOrO B MOPWHEBYIO NONOCTb MMAPOLMNNHAPA, CNN U3BbITOYHOE LABNEHVE B
wTokosou nonoctu 80 kla, ycnnmne Ha wtoke 10 kH, cuna TpeHnsa nopwHsa o umnndap 0,4 kH, gnametp nopwHs 125 mm,
ovnamertp wroka 70 MM,

3. Mo ropu3aoHTanbHoi Tpybe 100 MM, nMetowwen cyxerune 40 MM, oBUXeTCS Boga (pacxon 6 n/c). Onpenenntb
abCconTHOE LaBNEHVE B Y3KOM CEYEHVU, ECNM YPOBEHb BOLbI B OTKPLITOM Nbe30MeTpe nepen cyxeHuem 1,5 m.

4. Onpegenutb pacxoq Macna nnoTHOCTbIO 890 Kr/M3 Yepes3 KOHNYECKWI NEPENUBHON KnanaH, AuaMeTp KOToporo 26 Mm,
ecnu gasneHue nepen knanaHom 12 Mla, naBneHue Ha CnvBe paBHO HYNHO, BbiCOTa noabema knanaHa 0,5 mm,
KoadodomumeHT pacxona 0,62. KnanaH nmeet KoHMYeckoe cenno (yron npu sepwnHe KoHyca 90 rpanycos).

5. BcacbiBatowwii TpybonpoBoAa Hacoca UMeeT AnvHy 5 M n guameTp 32 MM, BbicoTa BcacbiBaHus 0,8 M. Onpenenntb
[aBneHune B KoHUe TpybornpoBoa (nepen HacocoM), eCiiv pacxon Macna nnoTHOCTbIo 890 Kr/M3 M KMHEMaTUYECKUM
KoadppuumeHTom BaskocT 10 cCt coctasnset 50 n/MyH, KOadhpdMUMEHT conpoTusneHns koneHa 0,3, BeHTuns 4,5,
dounbTpa 10.

6. Mpoun3secTn NPOBEPKY HA MPOYHOCTb CTanbHON TPyObl AnaMeTpom 200 MM, B KOTOPOW BO3MOXEH NPSIMON
rmopaenmyeckuii yoap. TonwmHa cTeHok Tpy6bl 4 MM, [ONyCKAaeMoe HanpsiXeHue Ha pacTtsixeHne 140 Mla, ckopocTb
OBUXeHuns Bogbl 5 M/c, nasnerHne 0o yaoapa 0,25 Mla.

7. B noToke rasa namepeHsbl: ctatmyeckoe gasneHue 101,3 klMa, nasneHune topmoxeHns 143 kla, Temnepatypa
TopMoxeHus 324 K. Onpenenntb CKOPOCTb NOTOKA rasa, UCMNonb3ys ra3ofmHaMmyeckme PyHKuMn napameTpos
TOPMOXEHUS rasa.

3. KoHTponbHas pabora

Tembl 3, 4

https://shelly.kpfu.ru/pls/student/docs/F_1082337453/kontr.Mehan.zhidk._i_gaza.pisch..pdf

3auert

Bonpochl k 3a4eTy:

1. BeegeHue. [MpegmeT MexaHnku XUAKOCTY 1 rasda. 3agadm MexaHukm XnaokocTu u rasa. Micnonb3ayembie MeTopl.
Moaenu xmnakoi cpenbl. [MnoTesa cnnowHOCTN CPeLbl.

2. Cunebl, geicTaytoWwme Ha XunakocTb. Maccosble cunbl. NoBepxHOCTHble cuibl. [JaeneHue. KacaTenbHoe HanpsxXeHue.
3. OCHOBHbIE (hM3MYeCKMe CBOMCTBA XMAKOCTEN U ra3os.

4. 'mppoctartuka. [mapocTtaTnyeckoe oasneHne n ero CBONCTBA.

5. OcHOBHOE ypaBHEHME rMAPOCTATUKN.

6. dnddepeHumanbHble ypaBHEHNS PABHOBECUS XUOKOCTU.

7. UHTerpupoBaHme gudbdbepeHLmanbHbiX YpaBHEHNUI paBHOBECKS XNOKOCTW NS cnyyas, Korga Ha XuakocTb OencTByeT
TONBbKO CUna TAXECTW.

8. OudhchepeHLmanbHoe ypaBHEHUE NOBEPXHOCTM PaBHOro AasneHusi. CeobonHasi NOBEPXHOCTb.

9. UnTerpuposaHme oguddepeHLmanbHOro ypasHeHs NOBEPXHOCTN PaBHOrO AaBNeHns s cnyyas, Korga Ha XuakocTb
OenCcTBYyeT TONbKO cuna TSXecTu.

10. MpsMonuHenHoe paBHOYCKOPEHHOE ABMXEHME COcyaa C XUOKOCTbIO.

11. PaBHOMepHOE BpaleHne cocyna ¢ XUaKocTblo.

12. MIamepeHune Nbe3oMeTpr4ecKkoro Hanopa, aTMoCHEepPHOro AaBneHns, N3bbITOYHOro AaBNeHNsl, BaKyyMMEeTPpU4eckoro
aBneHusl.

13. OnpegneneHne cunbl aBneHns XNUOKOCTU Ha MIOCKYI0 CTEHKY.

14. Cuna paBneHns XUOKOCTW Ha KPUBONUHENHbIE CTEHKU HA NPUMEPE LIMNIMHAPUYECKOA CTEHKMU.

15. MNnasaHwve Ten. 3akoH Apxnmena.

16. KuHematnka n gnHamuka Xunakoctu. OCHOBHbIE MOHATUS.

17. Pacxon. O6beMHbIi U MacCoBbIi pacxofbl. YpaBHeHNS pacxona.

18. YpaBHeHNs Hepa3pbIBHOCTUN LSt SIeMEHTAPHOM CTPYIKW 1 AN NOToKa XUAKOCTH B Tpybe.

19. YpaBHeHve HepaspblBHOCTU B AndpdoepeHumnanbHomn hopme.

20. OudbhepeHumanbHble ypaBHEHUS OBUXEHUS naeanbHON XUAKOCTU.

21. NHTerprnpoBaHue andepeHumnanbHbiX ypaBHEHUA OBUXEHUS naeanbHOW XUAKOCTU ANg cnyyas, Korna Ha
XWIOKOCTb OENCTBYET TONbKO Cuna TIXeCTH.

22. YpaBHeHue bepHynnu ons aneMeHTapHon CTPYNKu naeanbHom XULKOCTH.
23. [eomeTpuyeckas nHTepnpeTaumns ypasHeHns bepHynnu.
24. YpasHeHuve bepHynnu ons notoka peanbHO (BA3KOW) XUOKOCTH.

KETPOHHBH
B_EPCHTET
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25. YpaBHeHue BepHynnn ons OTHOCUTENbHOMO OBUXEHMS.

26. lNpumepbl UCNonb3oBaHus ypaBHeHNs BepHynnu B TexHuke.

27. NprMeHeHne ypaBHEHNS KONNMYECTBA OBUXEHUS K XUOKOCTU.

28. OcHoBbI ruapoanHammnyeckoro nogobus. Yucna nonobwsi.

29. Pexumbl TedeHuns xmakoctu B Tpybax. OnbiTbl PeiiHonbaca.

30. KasuTauums.

31. Teopus naMMHAPHOTO TEYEHWsI B KPYribIx Tpybax.

32. Teopust naMUHAPHOIO TEYEHWS B KPYrnblx Tpybax. HayanbHbIli y4acToK NaMUHAPHOIr0 TEYEHUSI.
33. JlaMnHapHoe TeyeHve B 3a30pe Mexay ABYMS CTEHKaMu

34. JlaMmHapHoe TeueHne B NPSIMOYrofbHbIX Tpybax.

35. TypbyneHTHoe Te4yeHne. OCHOBHblE CBEAEHUS.

36. TypbyneHTHOE Te4YeHMEe B LWIEPOXOBATBIX U HEKPYNbIX Tpybax. [yTeBbie noTepy Hanopa.

37. MecTHble rugpasnuyeckmne CornpoTUBNEHNS.

38. VicTeueHne XnIoKOCTN Yepes Manoe OTBEPCTME B TOHKOWN CTEHKE NpY NOCTOSHHOM Harope.
39. VicTeyeHne nNpu HecoBepLIEHHOM cxXaTuun. VicTedeHune nog ypoBeHb.

40. NcTeyeHne Yepes BHEWHUA UMAMHAPUYECKNIA HACaaoK NPy NOCTOSIHHOM Hanope. Pexumbl TeyeHns.
41. NcteyeHne Yepes pas3nnyHbie Hacaakn Npy NOCTOSHHOM Harope.

42. VicTeyeHune 4epes OTBEPCTUS U HAcaOK1 Npy NepeMEHHOM Hamnope.

43. M'vppasnuyecknin pacyet Tpybonposonos. MNpocToit TpybonpoBoL NOCTOSHHOIO CEHEHNSI.
44. T'nppaenuyeckmnin pacyet Tpybonpoeoaos. CoefMHEHNS NPOCTLIX TPYOONpPOBOA0B.

45. T'mppasnuyeckuin pacyeT TpybonpoBoaos. CnoxHble Tpy6onpoBoabl.

46. M'vopasnuyecknin pacyet Tpybonposonos. TpybonpoBoAbl C HACOCHOW NoJaYen XnLKoCTH.
47. HeycTaHOBVBLIEECS ABVXEHUE XNAKOCTW B XECTKMX Tpybax.

48. M'vppasnuyecknin yoap. Ctanum rugpoynapa. dopmyna Xykosckoro. MonHbIA U HenonHbli rnapoynapsl. CKOpocTb
pacnpocTpaHeHst yaoapHoW BoNHbI. MpsMoi 1 HenpsiMoW rnapoyaapsl.

49. BsaumogelicTeme notoka ¢ orpaHnymMBalowmnmMm ero cteHkamu. Cunbl eACTBUS NOTOKA Ha CTeHKM kaHana. Cuna
DENCTBUSA CTPYW Ha CTEHKY.

50. Ma3oanHamuka. YpasHeHue aHeprun. O6o6iweHHoe ypaBHeHwe BepHynnu ons rasa.

51. AnnabartHoe, SHEPron3oNMpPOBaHHOE, M30IHTPOMHOE U APYr1e BULObI TEUEHWIA rasa.

52. NapameTpbl TOPMOXEHUS rasa.

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

54. BespasmepHble cKOpoCcTU: Yucno Maxa, npmBeneHHbIE CKOPOCTMU.

55. NasoanHammnyeckne OyHKLMU NapameTpoB TOPMOXEHHUSI.

56. CB53b MeX 4y CKOPOCTbIO U MOWanbO NOMEPEYHOrO CEYEHNS B SHEPrON30IMPOBAHHOM N303HTPOMHOM MOTOKE.
57. a3oanHamuyeckmne yHKLMN pacxoaa.

58. Pexxunmbl Te4eHns rasa B kaHane, NMetowwem ropno.

59. OnekTpomarHuTHOE none. YpasHeHus MakcBenna B nycToTe.

60. YpasHeHus Makcsenna B npoctpaHcTse MUHKOBCKOrO.

61. NpeobpaszosaHus NlopeHua 1 nHepumuanbHble CUCTEMbI OTCHETA.

62. BaanmogencTane anekTpOMarHMTHOro Nons ¢ NPOBOLHUKAMN.

63. BsanmonencTeue anekTPOMarHMTHOro Nons ¢ Tenamm € y4eTom nonspu3aunm u HaMarHMYEHHOCTH.

64. 'mopoanHammnka nNpoBOLAWEN XNOKOCTHN.

65. 3aKOHbl BMOPOXEHHOCTW MarHUTHbBIX U BUXPEBbIX JIMHUIA.

66. CnnbHble pa3pbiBbl B 91EKTPOMarHNTHOM Mone.

6.4 MeToaunyeckue matepuanbi, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelictByet 6anibHO-peiTUHIOBAs CUCTEMA OLIEHKM 3HaHW 0bydatowmxcs. CyMMapHO Mo SUCLWMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

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

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHWUN, YMEHUN, HAaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tanbl OPMUPOBAHNA KOMMNETEeHLUA 6annos
Perm:c'r:p%hfweucn-:gﬁsnumcp +62962576+9 O 2 AEKTPOHHIBHA
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos

TeKkyL i KOHTPOb

YCTHbIA onpoc YCTHbI onpocC NpoBoONTCA Ha NPaKTUNYEeCKNX 3aHATUSAX. O6yqa|ou4|/|ecsi
BbICTyNnakOT C ooknanamu, COO6I.I.I,6HVI$IMVI, OOMNMONHEeHNAMN, y4acCTBYyOT B 1 10
ONCKyCCuhKn, oTBEHalOT HA BOMPOCHI npenogasartess. OueHnBaeTcs YPOBEHDb
JOMallHern NoAroToBKM Mo TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO M3naratb
maTepvan, aHannm3nposaTb, POpMynMpoBaTb COﬁCTBeHHYIO no3nunio, oteeyatb
Ha OOMNMONHUTEeIbHbIE BOMPOCHI.

KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoliaeHHoro Mmatepuana. PaboTa 2 10
BbINOHAETCS B MUCbMEHHOM Buae 1 coaétcs npenogasartento. OueHnBarTcs
BnafeHvne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeToaMu, yMEeHMsl U HaBblKK, HeOBX0AUMblE A4N151 BbINOMHEHWS! 3a0aHWiA.

CemecTp 6
TeKkyL i KOHTPONb

YCTHbIN onpoc |YCTHbIM ONPOC NPOBOAMTCS HA NMpakTUieckmx 3aHATusx. Obydatoumecs
BbICTYMAlOT C AOKNanamMu, COOBLIEHUAMN, AOMONHEHNSIMM, YH4aCTBYIOT B 1 10
LNCKYCCWK, OTBEYaloT Ha BOMpockl npenoaasatens. OLEeHNBAeTCS YPOBEHb
JoMallHel MoAroTOBKM MO TemMe, CroCOBHOCTb CUCTEMHO M IOMMYHO U3narathb
mMaTepuan, aHanMsmpoBaTb, (POPMYNINPOBaTL COBCTBEHHYIO NO3ULIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

Mposepka MpakTuyeckne HaBbIKM NMPOBEPSIOTCS MYTEM BbINONHEHWS 0ByYaoWUMUCS
NPakTUYECKMX |NPaKTUYECKMX 3a4aHWI B YCNOBUSIX, MONHOCTLIO UM YACTUHHO NPUBANXEHHbIX K | 2 10
HaBbIKOB YCNoBWSIM NpodpeccnoHanbHo aestenbHocTh. MNpoBepsieTcs 3HaHWe

TEopeTMYeckoro maTepuana, HeobxoamMmMoe 4Jis NPaBWIIbHOrO COBEPLLEHNS
HEeobX0OUMbIX OECTBUIA, yMEHWNE BbICTPOWUTL NOC/EN0oBaTENbHOCTL AENCTBINM,
npakTnyeckoe BnafeHne npuémamm n MetTogamm pelleHns npoeccrnoHanbHbIX

3apjau.
KoHTponbHasa |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoi paboTel. Obyyatowmecs
paboTa nonyyatoT 3a4aHns Ansi NPOBEepPKM YCBOEHWS NpoinaeHHoro Matepuana. Pabota 3 10

BbIMNOMHSAETCS B MMCbMEHHOM BUAE M coaétcs npenogaesartesto. OueHuBatoTcs
BnaneHne matepuasnom rno teme pa6OTbI, aHanuTnyeckne cnocobHocTu, BnageHne
MeTodaMn, yMEeHNA N HaBblKW, HeobxoOUMble O/15 BbIMONHEHWUS 3a0aHWIA.

3aver 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHBI. 50
Obyuyatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3anaHue (3aaaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MMCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS NPU aHann3e
NPOBNEMHBIX CUTYaLMWIA U PELLEHUN NMPAKTUYECKMX 3a0aHWA.

7. NepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS AUCLUMINHDI
(momyns)

7.1 OcHoBHas nuTeparypa:

1. Wennak, A.A. T'mapasnvka v rugponHesmonpueod. OCHOBbI MEXAHWUKM XUAKOCTM U rasa [OneKTpoHHbIN pecypc]:
yuyebHuK. - 6-e usg., ucnp. n gon. - M.: UH®PA-M, 2019. - 272 c. - (Bbicwee obpasosaHue: bakanaepuar). - ISBN
978-5-16-011848-2 (print). - ISBN 978-5-16-104309-7 (online). - Pexxum pgoctyna:
http://znanium.com/bookread2.php?book=1000106

2. Wcaes, A.lN. Mmapasnuka [SnekTpoHHbI pecypc): yuebHuk / A.MN. Ucaes, H.I'. KoxesHukosa, A.B. EwwH. - M.:
NH®DPA-M, 2019. - 420 c. + Oon. matepwansl. - (Boiclwee obpasosaHue: bakanaspwuar). -
www.dx.doi.org/10.12737/7680. - ISBN 978-5-16-009983-5 (print). - ISBN 978-5-16-101642-8 (online). - Pexum
noctyna: http://znanium.com/bookread2.php?book=937454

3. MopryHos, K.IN. MexaHuka XnaokocTu 1 rasa [OnekTpoHHbI pecypc): YuebHoe nocobue. - 2-e n3g., ucnp. v gon. -
CI6. : apatenbcteo NaHb', 2018. - 208 c.: nn. - ISBN 978-5-8114-3278-3. - Pexxum goctyna:
https://e.lanbook.com/reader/book/109512/#2

4. 3amanees, 3.X. OCHOBbI rApaBNNKK 1 TENNOTEXHWKMN [DNEKTPOHHBIA pecypc]: YuebHoe nocobue / 3.X. 3amanees,
B.H. MocoxuH, B.M. YecpaHos. - CI6. : Manatenbctio 'NaHb', 2018. - 352 c.: un. - (Y4ebHukn ans By3os. CrneumnanbHasi
nuteparypa). - ISBN 978-5-8114-1531-1. - Pexxum goctyna: https://e.lanbook.com/reader/book/100922/#4

7.2. [lononHuTtenbHas nuTepartypa:
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1. Mmprupos, A.[l. MexaHvka XuOKoCcTv 1 rasa (rmapasnuka) [nekTpoHHbIl pecypc]: yuebHuk. - M.: UHDPA-M, 2018. -
704 c. - (Boicwee obpaszoBaHue: bakanaspuar). - www.dx.doi.org/10.12737/1449. - ISBN 978-5-16-013367-6 (print). -
ISBN 978-5-16-102189-7 (online) - Pexum poctyna: http://znanium.com/bookread2.php?book=926430

2. CazaHos, V.W. M'mapasnuka [3nekTpoHHbIl pecypc]: yuebHuk / .. CazaHos, A.I'. CxupTtnanse, B.W. MBaHos. - M.:
KYPC: MH®PA-M, 2017. - 320 c. - ISBN 978-5-906818-77-5 (KYPC). - Pexum goctyna:
http://znanium.com/bookread2.php?book=601869

3. Wrepennuxt, O.B. M'mppasnuka [SnekTpoHHbIA pecypc]: YuebHuk. - 5-e uag., ctep. - Cl6. : Uspatensctso JlaHb',
2015. - 656 c. - ISBN 978-5-8114-1892-3. - Pexxum pocTtyna: https://e.lanbook.com/reader/book/64346/#2

4. YxvH, B.B. Fngpasnuka [SnekTpoHHbI pecypc): ydebHoe nocobue. - M.: UL, 'GOPYM': UHDPA-M, 2014. - 464 c.: un.
- (Boicwee obpasosaHue). - ISBN 978-5-8199-0380-3 (M4 '®OPYM'). - ISBN 978-5-16-003450-8 (MHDPA-M). - Pexum
noctyna: http://znanium.com/bookread2.php?book=450853

5. CemeHoB, B.IN. OCHOBbI MEXaHUKM XMULKOCTM [ONEKTPOHHbIA pecypc]: yued. nocobue / B.M. CemeHos. - M. : ®JIVMHTA,
2013. - 375 c¢. - ISBN 978-5-9765-0870-5. - Pexum goctyna: http://znanium.com/bookread2.php?book=462982

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI OUCLIMMUHDbI (MOOYNA)
Buaoeoypoku no rugpasnuvike - http://www.techgidravlika.ru/view_video_menu.php?id=1

BupTtyanbHas nabopatopust 'Tuapaenuka' (TBEpCKOl rocyaapCTBEHHbI TEXHUYEeCKMiA yHmBep-cuteT, 2009) -
http://cdokp.tstu.tver.ru/site.center/vliab.aspx?lab=hydro

Xypran 'M3sectus Poccuiickoii akagemmmn Hayk. MexaHuka xungkoctun n rasa’ (M3s. PAH. MXT) -
http://mzg.ipmnet.ru/ru/

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

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

9OBC NapatenbcTBa Nawb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
9BbC YHuBepcutetckas bubnnoteka online - http:/biblioclub.ru

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoMeHaaummn

nexuum B xo4e nekuUMOHHbIX 3aHATUIA Npenoaasatenb YCTHO, B NOrMYECKM BblAep>XaHHON hopme nanaraet
HOBbIV y4ebHbIN MaTepuran, KOTOPbIA KOHCNEKTUPYETCS CTYAEHTAMY C OCTaBNEHNEM (MO
BO3MOXHOCTW) NONER Ons 3aMeToK 1 KOMMEHTapues (JOMOMHEHUA NEKLIMOHHOrO Matepuana no
pesynbTataM CaMOCTOSTENbHOMO N3YYeHNs pekoMeHoyemol nutepatypbl). Obyyatownecs 3anat
npenoaasaTento yTOHHSIoWMe BONPOCHI C LENbio YACHEHNS TEOPETUHECKMX NONOXEHWNA, aHanM3a
MHpopMaLmm, peleHns NpodneMHbIX 3a4ad 1 ap.

Mpr NOAroTOBKE K NEKLUMOHHBIM U NHBIM 3aHSTUSM MOXET NOHALOBUTLCSA MaTepuan, Nayyaslunincs
Ha kypcax: 'Martematuka', '®usuka’ n gp. Noatomy ctomT obpalaTbCs K COOTBETCTBYOWNM
UCTOYHMKAM (y4ebHMKaM, MOHOrpadprsimM, CTaTbsM).

npakTnyeckme | PaboTa Ha NpakTUYecKuX 3aHATUSX Npeanonaraet akTMBHOE y4yacTue B 06CyXaeHuUN

3aHsTUA TEOPETUYECKMX BOMPOCOB M PELIeHUN 3aa4 C NPUMEHEHEM METOAMYECKUX MATEPVANOB U
cneuuann3MpoBaHHOro NporpaMmMHoro obecneyeHus. 3anaqv CBs3aHbl C M3y4eHUEM PU3n4eCcKmx
CBOVCTB XWIKOCTEMN 1 ra3oB, OCHOBHOMO YPaBHEHUS MMAPOCTaTVKK, ONPeneNneHnemM Cun AaBneHus
Ha CTEHKM, CKOPOCTb CTPYU 1 pacxona npu UCTEYEHUN U3 OTBEPCTUIA U HAcaaKoB,
1CMo/b30BaHNeM 3aKOHOM ApxuMena, ypasHeHus BepHynnum n gp.

camocTosTenbHas | CamoctosTenbHas paboTa CTyaeHTOB NoapasymMeBaeT Kak npopaboTky NeKLMOHHOro Matepuana ¢

paboTa NCMONb30BaHNEM PEKOMEHOyeMoii y4ebHOM NuTepaTypbl, Tak U OCBOEHUe MaTepuana,
BbIHECEHHOr0 Ha CaMOCTOSITeNIbHOE U3YYeHWe, a TakXe BbiNoIHeHE KOHTPOSbHOM paboThl,
NOArOTOBKY K YCTHbIM OMpOCcaM, NPaKTUYECKM 3aHSATUSIM 1 3a4eTy.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

YCTHbII7I onpoc Jnsg noarotoekm K YCTHbIM ONpoCaM peKkoMeHOyeTCA BblOoensaATb B Martepunane I'Ip06ﬂeMHbIe
BOMPOChI, 3aTparnesaemble npenogasarenem B nekumn, U rpynnuposatb MHGOPMALIMIO BOKPYT HUX.
XenaTenbHo BblOENATb B VICI'IOﬂb3yeMOI7I nmteparype noCctaHOBKM BOMPOCOB, HAa KOTOpPbIE
Pa3HbiIMM aBTOpPaMK MOTYT ObITb aHbl pa3ninyHblie OTBEThI. Ha ocHOBaHWM NOCTAHOBKWN TaKMX
BOMpPOCOB cnenyet COéI/IpaTb dpPryMeHTbl B NMOJb3y Pa3NIM4HbIX BAPUaHTOB pelleHns NoCcTaBIeHHbIX
3anad. B Tekcrax aBTOpPOB, TakKUM 06p8.30M, cnepnyert BblOeNATb cneayouwme KOMMNOHEHTDI:
NMnoCTaHOBKA ﬂpO6J’IeMbI; BAapPUaHTbl peleHnsd; apryMeHTbl B NMONb3y TEX UIN UHbIX BAPUaHTOB
peweHns. Ha ocHoBe BbloeneHns aTnux anemMeHToB npouie CoCTaBNiATb COéCTBeHHyPO
aAprymeHTnpoBaHHy no3nuunto no paccmarpmneaemMomy Bonpocy.

KOHTpOMbHasi | BeinonHeHne KOHTPobHOM paboThl NoApasyMeBaeT CaMoOCTOATENbHOE pelleHe 00yyatowmmMmncs

paboTa 3ajay, CornacHo ykasaHusiM npenogasartens. [pu aToM cTyLeHTam HeobX0AMMO OnNmMpaTbecs Kak
Ha NEKLVOHHbIA MaTepman, Tak U Ha CPaBOYHYO, HOPMATUBHYIO M MHYIO NTepaTypy, a Takxe Ha
peleHns 3a8a4, PAaCCMOTPEHHbIX Ha Y4EOHbIX 3aHSATHSIX.

npoeepka I'Ipeno,uaBaTenb npoBepsieT NpPaBUIbHOCTb pelleHns 3aa4y, CBA3aHHbIX C N3yYeHNeM PU3ndYeckmx
NpakTn4eckKmnx CBOWCTB XWOKOCTEN N ra3oB, OCHOBHOIO YpaBHEHNA rmopocTtaTtukn, onpeneneHnem cun naBneHuns
HaBbIKOB Ha CTEeHKWN, CKOPOCTb CTpyu 1 pacxona npun ncted4eHnmn mna3 OTBGpCTVII7I N Hacagkos.,

MCMoNb30BaHNEM 3aKOHOM ApxmuMena, ypasHeHus BepHynnv n gp. MNMpy aToM obyyarowmmes MoryT
6bITb 3a4aHbl [OMONHUTENbHBIE BOMPOCHI C LIeNbi0 YTOYHEHWS CTEMEHW OCBOEHWS NPaKTUYECKMX
HaBbIKOB.

3aver Mpw NoaroToBke K 3a4eTy HEOHXOAMMO, MPEXAE BCEro, ONMpaTbCsl Ha KOHCNEKThI NeKUWi, a
TakXe Ha NCTOYHUKM, KOTOpble pa3bupanucb Ha MPaKTUHECKMX 3aHATUSIX B TEHEHNE N3YHEHUS
Kypca.

Ha 3a4eTe obyvatowuniicss oTBe4aeT Ha OAVH BOMPOC U3 NPYBEAEHHOrO BbIle CvcKa 1 Ha
JOMONHUTENbHbIE BONPOCHI Npenofaeartens, 3aaHHble C Lefblo YTOYHEHUS YPOBHS OCBOEHUS
KOMMETEHLNA.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunaIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHue gucumnaunHbl "MexaHuka XUoKocTu, rasa 1 nnasmbl” npeanonaraeT UCMofb3oBaHWe creaylolero
NpPorpamMmMHOro obecnedyeHns 1 MHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToAMYECKan nuTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-6MBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHms
KPYMHEWLWMNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN roCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cgoepax busHeca. PoHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX N3MEHEHWn 0bpa3oBaTefbHbIX CTAHOAPTOB W BKOYAET y4ebHMKK, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3faHns u N3naHus, Bbinyckaemble
nspartenbcteamu By30B. B HacToswee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeHOBAHMSAM (oeaepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B ANEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapatenbcTBa "MlaHb" , HOCTYN K KOTOPOW npenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkitoyaeT B cebs
9NEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 opyrux Beoylwmx n3natenbcTs y4ebHon nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCMMN MEPUOANYECKNX N3[aHWNI MO €CTECTBEHHBIM, TEXHUYECKMM 1 FTYyMaHUTapHbIM Haykam. 95C
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOANYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHBIX HANpaBneHuiA ¢ cCobNoAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons GaHHOW ONCLUMMNINHBI UIMEETCS B HANMYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", BOCTYN K KOTOPOW npenoctasneH obyyarowmmes. MHoronpodonnbHbIli 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSETCS 3NeKTPOoHHON BubnuoTtedHoi cuctemoit (36C), npenocTasnstoweli 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nntepaType 1 OONOAHWUTENbHBIM MaTepmnanam, NprobpPeTEHHbIM Ha OCHOBaHWUW NPSIMbIX
[loroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSAM doeaepalnbHbIX FOCYyAapCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHLOB OCHOBHOW M LOMONHUTENBHOW NNTEPATYPbI.
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHne gmucumnamHbl "MexaHmka XnakocTu, rasa v nnasmol” npeanonaraet UCrnob3oBaHNe CNenyowero
MaTepvanbHO-TEXHUYECKOro obecrneyeHus:

MynbTMeguiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErpUPOBAHHBIX UHXEHEPHBIX CUCTEM C €IMHON CUCTEMOI YNpaBNeHNs, OCHaWEHHash COBPEMEHHBLIMW CPeLCTBaAMU
BOCMPOW3BEAEHNS 1 BU3yanm3aLum noboi Buaeo v ayano nHpopMaLmm, NonyyeHnst U nepenaydm anekTpoHHbIX
LLOKYMEHTOB. TunoBas KOMNnekTauus MynbTUMEOUAHOM ayouTOPrM COCTONT M3: MyNIbTUMELNAHOIO NPOEKTOpPa,
ABTOMATU3VMPOBAHHOMO NMPOEKLMOHHOMO 9KPpaHa, aKyCTUYECKOW CUCTEMbI, @ TakKXe MHTEPaKTUBHON TPUOYHbI
npenofasaTens, BKoYaoLWel Ta4-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 A1MOB, NEPCOHANBbHBIA KOMMBLIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHtepdeiicol noaknoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens ABNSeTCS KNOYEBbIM 3NIEMEHTOM yNpaBneHns, 06 beAVHSIOWMNM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NOSHOLEHHbIM paboynmM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErKo ynpaBnsiTb BCEW CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLMU, NPAKTUYECKNE 3aHATUS,
npe3eHTaumm, BebrHapbl, KOHPEPEHLMN 1 ApYyrMe BUAbl ayAUTOPHOM Harpyskm obyyatowwmxcs B yaoOHOR 1 [OCTYMHOM
NS HUX (OOPME C MPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHUs, B TOM Y/C/E C UCMONb30BAHNEM B
npotecce 0byyeHns BCeX KOPMOpaTMBHbIX pecypcoB. MynbTuMeonitHas ayaMTopmns TakXe OCHaLEHa WMPOKOMONOCHbIM
LLOCTYMNOM B CE€Tb UHTEPHET. KOMMNbloTepHOE 060pYyI0BAHMEM UMEET COOTBETCTBYIOLWEE NMNLIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIii knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboumx mect
CTYLEHTOB, BK/TIOHAIOWMNX KOMMbBIOTEPHbIA CTON, CTYS, MEPCOHANbHbIA KOMMbIOTEP, NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLI A0CTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOAK/OYEHbI K
KoprnopaTueBHOW KoMnbioTepHoW cetn KDY n Haxogatcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 060pynoBaHMEM, HEOOX0AMMbIM 4N NPOBEAEHUS nabopaTtopHbix paborT,
npakTn4ecknx 3aHATU U CaMOCTOSTENBHOM pa60TbI Nno otaenbHbIM QuCcUMNANHaM, a TakXxe nNpakTuk n
Hay4Ho-uccnenosartenbckol paboTbl obyyatowmxcs. JlabopaTopust paccyMTaHa Ha 0JHOBPEMEHHYO paboTy
obyyalowmxcs akagemMmyeckon rpynnel 1Mbo noarpynnbl. 3aHATUSA NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOWErO BbINONHEHME BUAOB y4ebHoi paboThl 1 cobniogeHne npaenn TexXHUKU 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCTaB 060PYLOBAHNS 1 PACXOAHBIX MATEPMATIOB ONPELENSETCS CNeLngUKoNn
06pa3oBaTenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme MetTonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLnUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCcTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NONyyYani MHGOPMALIMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNUOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npernogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne ONCTaHUMOHHbIX o6pa305aTeanb|x TEXHONOrnin ang opraHusauumm oopM TeKYLLEro 1 NPOMEXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOIKXNTENIbHOCTU cAaqm oby4atowyMcst UHBaANULOM WN NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAONIXUTENIbHOCTU COa4n 3a4éTa nnmM aK3ameHa, nposBoaonMoOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromeroc;l npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.
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Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yuyebHbiM nnaHom no Hanpasnenuto 13.03.02
"OnekTpo3HepreTMka n anekTpoTeXHNKa" n Npodonto NOAroToBku BoicokoadhdekTUBHbIE MNAa3MEHHbIE 1 Na3epPHbIE
NPoLEeCChl B 3N1EKTPOSHEPrEeTUKE .
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