Mporpamma omcuunnuHel "Tnapo- n nHesmoasTomatumka"; 13.03.03 "OHepreTnyeckoe MaWMHOCTPOEHNE" .
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Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

Mporpammy amcuunnnHel paspabdotan(a)(n) noueHT, K.H. Bonapipes C.B. (Kadenpa BbICOKO3HEPreT4eCKmnx NpoLeCcoB
n arperatos, OTaeneHne NHPOPMaLIMOHHbIX TEXHONOMNIA 1 3HepreTnyecknx cuctem), SVBoldyrev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
MK-13 CNOCOBHOCTbIO OCYLWECTBNATb MOHTaXHO-HaNnaao4YHble paboTbl Ha 06 bekTax

NPOgOeCCUOHaNbHOM OeATe/IbHOCTHU

MNnK-14 CMOCOBHOCTBIO OCYILECTBAATL CEPBUCHO-3KCMNyaTaUnoHHble paboTbl Ha 06 bekTax
NpogeccroHanbHON AesTeNbHOCTM

MnK-7 CMOCOBHOCTBIO U FTOTOBHOCTBLIO K 0OCTY>XMBAHMIO TEXHONOMMYECKOro 06opynoBaHmus

Obyqarowmincs, OCBOVBWNIA SUCLANAUHY (MOOY/b):

JonxeH 3HaTb:

- 334241 MexaHUKM XNOKOCTU U rasa, MeToAbl UX pelleHns:;

- NOHATUS, TMNOTE3bl U LOMNYWEHNS, MPUMEHSEMbIE NPY OMUCAHUN COCTOSHUS NMOKOS 1 ABUXEHWS CMOWHOW cpenbl;
- 3aKOHbl COXpaHeHnsa Macchbl, Konn4ectea OABUXEHUA U SHEPTUn;

- OCHOBbI TEOPUM NOrPAHNYHOIO CNOS;

- 0COBEHHOCTY ONpeaeneHns ycunuii, BO3HMKaoWmx npy obtekaHnm Ten;

- OCHOBHbIE 3IEMEHTbLI TEOPUN TMAPOAMHAMMYECKOrO Nof06us;

- 0COBEHHOCTY TeYEHMs rasa B peweTkax TypbomallmH.

JonxeH ymeTb:

- ICNONb30BATb ypaBHEHUA, ONUCbIBAKOWME OBUXEHNE naeanbHom n peaan0|7| CMOLWHON cpenbl Npn 0O3BYKOBbLIX U
CBEPX3BYKOBbIX CKOPOCTSAX;

- oTobpaxartb TepMoaMHAMMYECKMe NPOLECChl, MPOMCXOsLMe B Fa30BbIX NMOTOKAxX Ha Anarpammax p-v, T-s (TedeHus
rasa 4yepes conno, anddysop, komnpeccop).

JlonxeH Bnanetb:

- HaBblKaMK pacyeTa TeyeHuit B kaHanax, TpybonpoBoaax 1 annaparax;

- HaBblKaMu pacyeta Te4eHunn rasa ¢ NogBoAOM/OTBOAOM TENNA;

- HaBbIKaMW NCMONb30BaHMS ra3oanHaMNYECKUX PYHKLINIA;

- HaBblKaMu NPYMEHEHNS METOLO0B U CPEACTB N3MEPEHMNS XaPaKTEPUCTMK TEHEHMIA XNOKOCTEN 1 ra30B.
JlonxeH BeMoHCTpMpoBaTh CNOCOBHOCTL Y FTOTOBHOCTb:

- MPUMEHATb MONYYEHHbIE 3HAHNS Ha MPaKTUKe.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.5.17 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgIECCUOHANTbHON
obpaszoBatenbHoii nporpammel 13.03.03 "SHepreTnyeckoe MalMHOCTpoeHne (LBuratenu BHyTPEHHero cropaHuns)” n
oTHocuTCs K 6a30Boii (06LenpodeccnoHanbHom) YacTu.

OceauBaetcs Ha 2 Kypce B 4 cemecTpe.

3. O6bem gucumnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHWeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOoCTb ANCLIMINHBI COCcTaBnsieT 3 3a4eTHbIX(ble) eanHuL(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4yncne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi paboTa - 36 4aca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 13 14. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

CDopMa NPOMEXYTOYHOro KOHTPOJIA ANCUUNNINHDI: 3K3aMEH B 4 cemMecTpe.

4. CopepXxaHue OUCLUNNNHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaooB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bupabl n yacobl
KOHTaKTHOW paboTbl,
Pa3penbl aMcuvnivHbl / X TPYAOEMKOCTb CamocTtosiTenbHas

N monyns Cemectp (B yacax) pa6ota

MpakTuyeckuellaboparopHble

Jlekuum 3aHATUS paboTbl
1.[Tema 1. Beenerue 4 4 0 4 9
2.[Tema 2. N'mppocTatmka 4 4 0 4 9
3.|Tema 3. 'mopoanHamuka 4 5 0 5 9
4.|Tema 4. ('a3oguHammka 4 5 0 5 9
Toro 18 0 18 36

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. BeegeHue

BeeneHue. I'Ipep,MeT MeXaHWKM Xnakoctn 1 rasa. 3agadun. Metonbl. Moaenn Xunakoi cpenbl. ["MnoTtesa cnnowHoCTH
cpenbl. Cunbl, ,ﬂelzCTBYPOUlMe Ha xuakocTtb. [laBneHune B Xuakoctn. OCHOBHbIE cpm3|/|quK|/|e CBOWCTBA XWOKOCTEN U
ras3os.

Tema 2. N'mpopocratuka

Mmopoctatuka. Mmopoctatuyeckoe naeneHne n ero ceoiictsa. OCHOBHOE ypaBHEHWE rMapoCTaTuKu.
JOundbdpbepeHumanbHbie ypaBHEHNS paBHOBECUS XUOKOCTU U UX MHTErPUPOBaHMNE AN NpoCcTenwero cnyyas.
MNbe3omeTpuyeckas seicota. Bakyym. Viamepenue naeneHns. Crna gaBneHns XuoKocTu Ha nnockyto cteHky. Cuna
JaBNeHns XNIOKOCTN Ha KPUBOMMHENHbIe cTeHKM. [naBaHne Ten. 3akoH Apxumena. NpsaMonnHeriHoe paBHOYCKOpPEHHOe
IBWXEHVe cocyaa ¢ XuaKocTbio. PaBHoMepHOe BpalueHre cocyaa € XnakocTbio.

Tema 3. N'mopoanHamuka

Kunematuka n auHammka xmakoctv. OCHOBHbIe NOHATUS. JIHWS Toka, Tpybka Toka, CTpylika Toka, CTpyinyaTtas Moaenb
notoka. Pacxon. YpasHeHus pacxona. YpaBHeHne HepaspblBHOCTY B gudpdpepeHumansHoin chopme. YpasHeHne
HepaspbIBHOCTW ANs NOTOKa XMAKoCTH B Tpybe. dnddepeHumnanbHble ypaBHEHNS OBUXEHUS NOeaNbHON XULKOCTA U
WX UHTErpuposaHune. YpaeHeHne BepHynnu onsg aneMeHTapHon CTpyikn naeanbHON XUOKOCT U ANs NOTOKa peanbHoM
(Bi3KOM) XunaokocTu. Nmaopasnuyeckue notepu. YpaeHeHne BepHynnv ans 0THOCUTENbHOrO ABMXeHus. [Npumepsl
MCNoNb30BaHUs ypaBHeHNs BepHynnu B TexHuke. NpUMeHeHne ypaBHEHNS KONNMYECTBa OBUXEHNS K XMUAKOCTU. OCHOBBI
rmpponmHammnyeckoro nogobus. Kputepum nonobus. Pexnmbl TedeHus xuakoctun B Tpybax. Kasutaums. JlamnHapHoe
TeyeHve. Teopursi NaMUHAPHOro TEYEHUS B KPYribix Tpybax. HayanbHbI y4acTok naMMHapHOro TedeHns. JllammHapHoe
TEYeHVe B 3a30pe MexXy LBYMS CTEHKaMU U B NPSMOYronbHbiX Tpybax. TypbyneHTHoe TedeHne. OCHOBHbIE CBEAEHUS.
TypbyneHTHOE TeUYEHME B WEPOXOBATLIX U HEKPYrNbIx Tpybax. MecTHble ruapasnuyeckune conpoTtuenerus. Obwume
ceeneHns. BHesanHoe pacwmpeHue kanana. BHesanHoe cyxeHune kaHana. Oudhdpyasopbl 1 KoHGy30pbl. [ToBopoT
kaHana. MecTHble CONPOTUBNEHUS MPU NAMUHAPHOM TedeHun. VicteyeHne XnakocTv Yepes manoe oTBEPCTUE B TOHKOW
CTEHKe NpuW NOCTOSHHOM Hanope. VMicTeyeHre npy HeCoBEPLEHHOM cxaTtun. VicteyeHme non yposeHb. VicteyeHne yepes
Hacagkv Npv NOCTOSHHOM Hanope. VicTedeHne Yepes 0TBEPCTUS 1 HACALKU NPY NEPEMEHHOM Harnope (ONOPOXHEHWe
cocynoB). [mapasnmyeckunin pacyet TpybonpoBoaos. [MpocToit Tpy6onpoBoL NOCTOSIHHOMO cedeHns. CoeanHeHus
npocTbix TpybonposonoB. CnoxHble Tpybonposoabl. TpybonpoBoabl C HACOCHOM Nojayer XMaoKocTy.
HeycTaHoBMBLWEECS OBMXEHME XUAKOCTM B XeCTKMX Tpybax. IHepunoHHbI Hanop. Maopasnuyecknii yoap.
B3aumopneiicTeme noToka ¢ orpaHnymsarowmMm ero cteHkam. Cunel AeiNCcTBMS NOoToka Ha CTeHku kaHana. Cuna
LEeCTBUS CTPYN HA CTEHKY.

Tema 4. N'asoanHaMuka

OcHosBbl razoguHammkn. YpasHeHue aHeprun. ObobweHHoe ypaBHeHne BepHynnu ons rasa. AgnabatHoe,
SHEepProMsonMpoBaHHOe, N303HTPOMNHOE U Apyrue Buabl TeYeHuii rasa. NapameTpbl TopMoxeHus. CKopocTb 3BYKa,
MakcmMasnbHasi CKOpoCTb, KpUTnyeckas ckopocTb. bespasmepHblie ckopocTtu: Yucno Maxa, npmeeaeHHble CKOPOCTW.
"azonmHammnyeckme OyHKUMM napamMeTpoB TOPMOXeHNS. CBA3b MeX Ay CKOPOCTLIO U NAOWAAbI0 NONEPEeYHOro CeHeHns
B 9HEProm3onnpoBaHHOM M303HTPOMHOM MnoToke. ["aszoanHammyeckue yHKUMK pacxona. Pexumbl TedeHns rasa B
KaHane, nmerouiem ropno. lNMoctpoeHve TepMoanHaMM4eCcKnX NPoLLECCOB, NMPOMUCXOASILNX B ra30BbIX NOTOKAaX B
avarpammax p-v, T-s (Te4yeHns rasa 4yepes conno, amddysop, KoMrnpeccop). TedyeHve rasa ¢ noaBoaOM/OTBOAOM Tenna.
TeueHve rasa B peweTtkax TypboMawmH.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moaynio)
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Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

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 ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 4
TeKyLLMI KOHTPO/Ib
1. Beegenue
o i 2. 'mppocTatnka
1 [YcTHBIZ onpoc MK-7 3. MnapoanHammka
4. NasognHamuka
1. BeeneHue
NabopaTopHble 2. M'mppocTaTmka
2 paboTbl MK-14, TIK-13 3. N'mapoamHammka
4. a3oauHamumka
OK-7, MNK-13, NK-14,
Ok3ameH AK-7

6.2 OnucaHune nokasartenen n KpUTepmes OLLEHUBAHNS KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax ux coopMmposaHus,
onucaHue LLKan oL,eHMBaHUS

Kputepum
®opma OL,€HNBaHUSA 3ran
KOHTpOns

OTnn4YHO Xopoluo Y nosn. Heyn.

CemecTp 4

TekyLLUA KOHTPONb

YcTHbIN onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packKpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTHAHBIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[oHATUAHBLIM annapaT  |HeyAoBNEeTBOPUTENBHO.
MNpekpacHo ocsoeH XopolLo 0cBoeH OCBOEH 4aCTU4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHVMaHue oTheNbHbIX |hparMeHTapHoe Mnu
MNMpoaemoHcTpypoBaH  [[pooeMoOHCTPUPOBaH  |MONOXEHWIA 13 oTcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLMNA YypOBEHb matepuana no Teme. hopmynuposaTb CBOU
MOHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetBoputensHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmnpoBaTtb CBOV  (POPMYNIMPOBATL CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb
ONCKYCCUOHHblE INCKYCCUOHHbIE IOVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONOXeHs.
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CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHve OCHOBHOrO 3HauuTenbHble Npobenbl

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

CemecTp 4

TekyLLU KOHTPONb
1. YcTHbIN onpoc

Tembl 1, 2, 3, 4

BOI'IpOCbI no teme 1: npenomeT MexaHnkn Xmnagkoctn n rasa, 3agadm n Metodbl JUCUNNNNHBI, MOLOENN Xunakom cpenbl,

rmnoTesa CnioWwHOCTN, MacCcoBble N NOBEPXHOCTHbIE CUbl, YCKOpPeHWe, naBieHne, KacatelbHOe HanpsaxXeHue,
MNOTHOCTb, y,D,eanbII7I BeC, BA3KOCTb, TEKYy4eCTb, CXMNMaAEeMOCTb, TeEMNepaTypHOe paclimpeHmne, noBepxHOCTHOE

HaTAaAXeHune.

Bonpochkl no Teme 2: cBOMCTBA MMAPOCTAaTUHECKOrO [aBNEHNS, OCHOBHOE YPaBHEHUWE M1LPOCTaATHKY,
ImdpgpepeHLUmanbHble ypaBHEHNS PABHOBECUS XUIKOCTW, Mbe30METPUYECKAS N BAKyyMMETPUYECKAS BbICOTbI, NPUBOpPbI
LNS UBMEPEHNS LABNEHNS U NX NPUHLUM OEACTBUS, CUna LABNEHNS XUOKOCTY Ha MNOCKYI0 U KPUBONNHENHYIO CTEHKMU,
cuna Apxnmena, NOBEPXHOCTb PaBHOMO AaBNEHUs, CBODOAHAS MOBEPXHOCTb, pacrnpeneneHe LABNeHNS B COCYAE C
XWIKOCTbIO, COBEPLAOWEM NPAMONUHEHOE PABHOYCKOPEHHOE OBUXEHME, pacnpeaeneHue AaBneHns B cocy e ¢
XWIKOCTbIO, PAaBHOMEPHO BpaLLaOLEMCS BOKPYT CBOE BEPTUKANBHON OCH.
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Bonpochkl Mo TemMe 3: yCTAHOBMBLIEECS 1 HEYCTAHOBUBLIEECS TEYEHNS, HAMOPHOE 1 BE3HANOPHOE TEUEHUS, TIMHUS 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
rMapaBnn4ecKkoro ConpoTMBAEHUS, ypaBHeHne BepHynnu ons OTHOCUTENbHOMO ABUXEHWS, MPUMepbl NCMOb30BaHNS
ypaBHeHUs BepHynnu B TeXHWKE, ypaBHEHUE KONNYECTBA ABMXEHUS K XNOKOCTU, FEOMETPUYECKOE, KNHEMATNYECKOE,
ImHamnyeckoe nopobue, yncna HotoToHa, diinepa, PeiiHonbaca, dpyaa v op., peXuMbl TEYEHNS XUOKOCTU B Tpybax,
naMUHapHoe TeyYeHne, TypOyNeHTHOE TEYEHUE, NEPEXOAHBIV PEXUM, TMAPABANYECKNA JMaMETP, MAPABANYECKMIA
panvyc, kasutaumns, nasneHne HacblleHHoro napa, 4vMcno Kkasutauumm, nammHapHoe TedeHne, pacnpeneneHme
KacaTtenbHOro HanpPsiXXeHUsl 1 MECTHOW CKOPOCTY OBUXEHNS XULKOCTA B MOMNEPEYHOM CEYEHMN KPYTNov TpyObl, 3aKOH
lNyaseins, onpeneneHre pacxoa XUoKocTv Yepes Kpyrnyo Tpyby, KoahduLMeHTa rmapaBanyeckoro TPEHNS 1
KoacpcpuumenTa Kopronnca, HavanbHbliA y4acTOK NaMUHAPHOMO TEYEHMUS, 0COBEHHOCTU NaMUHAPHOMO TEYEHWS B 3a30pe
MeXy OBYMSi CTEHKaMU W B NPSIMOYrONbHbIX TPy6ax, TypOyneHTHOe TeYeHre, NynbcaLuy CKOPOCTY U LaBNEHNS,
TPAEKTOPUM XMWOKMX YACTULL U NIMHAN TOKa B TypOYNEHTHOM NOTOKE, KacaTeNbHOE HanpsiXXeHNe Ha CTEHKe TPyObl 1
MOTEPU SHEPTUM NPU TYPOYNEHTHOM TEYEHUW XWOKOCTYW, ONpeneneHre KoagocpruneHTo Kopronnca v ruLpaBimyeckoro
TPEHUS B LIEPOXOBATHIX U HEKPYTbIX TPYHaX Ha Pa3NMYHbIX PEXUMAX TEYEHUS, MOHATUE U MPUMEPLI MECTHbIX
rMapaBnMyeckux cConpoTmBeHNA, goopmyna Belicbaxa, onpeneneHne KoadhdurumeHTa MECTHOrO CONMPOTUBAEHUS NpU
BHE3arHbIX PACLIMPEHUN 1 CY>XEHUM KaHana, 0COOEHHOCTM TeYeHUs B LMdppy30pax, KOHGY30pax, KONeHax 1 0TBoAax,
onpegeneHne MecTHbIX NOTEPb Hamnopa npwv NaMmmMHaApPHOM TEYEHUN XNOKOCTU, UCTEYEHWE MPU MOCTOSAHHOM 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,
nmdpgpysope, conne, UIMHLPUYECKOM BHYTPEHHEM U BHEWHEM HAacaakax, NoTPebHbIA HAanop, CTaTUyeckuii Hamop,
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
TpybONpPOBOLHON CETU, MHEPLIMOHHBIV HAMOP NMPU YCKOPEHWUW 1 3aMEANEHNN XNLKOCTU 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 yaapHor 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.

Bonpocbl no TeMe 4: 0cO6EHHOCTY (PrU3MHECKMX CBOMCTB ra30BOi cpeabl, ypaBHeHue KnaneipoHa, ypaBHeHne sHepriu,
0606LeHHoe ypaBHeHne bepHynnu ons rasa, ocobeHHoCTV aanabaTHOro, SHeProm3oNMPOBaHHOMO, N303HTPOMHOMO 1
OpYyrux BUOOB TEYEeHNS rasa, napameTpbl TOPMOXEHMSA rasa, CKOPOCTb 3ByKa, MakCcrMasibHas CKOpPOCTb, KpuTnyeckas
CKOpOCTb, Yncno Maxa, npusefeHHble CKOPOCTU, ra3oguHaMmnyeckme pyHKUMM napamMeTpoB TOPMOXEHUS N pacxoaa,
ypaBHeHue [1oroHno ang sHepronsonnMpoBaHHOIrO N303HTPOMHOrO NOTOKA, PEXMMbI TEYEHUS rasa B KaHane, NMetoLeMm
ropno, TepMoanHaMnyeckme nNpouecchl Ha gmarpammax p-v, T-s npu Te4eHun rasa 4yepes conno, TepMoanHaMmyeckue
npoLecchl Ha guarpammax p-v, T-s npu Te4eHnn rasa yepes amddysop, TepMoanHaMmyeckmne npoueccsl Ha gmarpammax
p-v, T-s Npu Te4eHUn rasa Yyepes KOMMpPeccop, TeNNOBOE COMo, TEMNOBOE CONPOTMUBEHME, CTEMEHb NOBbLIWEHNS
Temnepartypsbl, TENNOBOM KPU3UC, rmapoanHaMn4eckmne, KonbLeBsble, KpYrosble, NPAMONUHENHbIE, NNOCKNE peLleTku,
noobemMHas cuna, cuna noboBoro ConPoTUBAEHUS, NPOUIBHOE CONPOTUBNEHUE KPbINa, UHOYKTUBHOE COMPOTUBNEHNE
Kpbina, BONIHOBOE COMPOTUB/IEHME KPblfia, aapoanHaMUYeckoe Ka4yecTBo, reoMeTpnyeckne napameTpbl pelweTkun ((OPoHT,
OCb, YCTA2HOBOYHbIA Yron, xopaa npoduns, yron ataku, yron oTctaBaHus Notoka), AMddy30pHble peLleTKy, akTUBHbIE
peweTkun, KOHPY30pHbIE peweTku, popmyna XyKoBCKOro.

2. JlabopatopHble paboTbi

Tembl 1,2, 3,4

1. VIaMepeHne rugpoctaTmyeckoro AaBneHns, aKCneprMeHTanbHoe NoOATBEPXAEHNE OCHOBHOIO ypaBHEHMS
rmpgpocTaTvkm n 3akoHa lMackans.

2. OnpeneneHne popMbl CBOBOLHON NOBEPXHOCTU XMUAKOCTM B PAaBHOMEPHO BpalLaloWeMcst BOKPYr BEPTUKANbHON OCK
LMINHOPUYECKOM CoCyhe.

. iccneposaHve noToka XuOKOCTW B KaHane nepeMeHHoro cevyeHms.

. TapupoBka cyXarowmxcs pacxoaoMeposB.

. VlccnepoBaHne pexxuMoB [BUXEHNS XUOKOCTA B LMANHAPUYECKON Tpybe.

. OnpeneneHune KoathpuLMEHTA rTMOPABINYECKOrO TPEHUSI.

. OnpegeneHune KoaduLMEHTa NOTePb B MECTHbIX TMAPABANYECKNX CONPOTUBNEHMNSX.

. iccnepoBaHme ncreqeHms XnaokocT M3 0OTBEPCTUIA U HACAAKOB MPU NMOCTOSHHOM Hanope.

. ViccnepoBaHme npsMoro ruapasnmMyeckoro yaapa B HanopHoMm Tpybonposoae.

10. ViccnepoBaHne o6TekaHusi BO3AYXOM KPbIIOBOro Npodounnsi.

Ok3ameH

Bonpochbl k ak3ameHy:

1. BeeneHue. [peomeT MexaHnku XnUAKOCTH 1 rada. 3agadvm MexaHukmM XnaokocTu u rasa. Micnonb3ayembie MeToab!.
Mogenu xuakon cpedbl. ['MnoTesa CnnoWHOCTM Cpebl.
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2. Cunbl, gercTaytoWwme Ha Xnakoctb. Maccosble cunbl. [OBEPXHOCTHbIE CWbl. EOMHMYHBIE MACCOBbIE M MOBEPXHOCTHbIE
cunbl. YckopeHns. HanpsxeHns.

. OCHOBHblE (hM3MYecKmne CBONCTBA XUAKOCTEN 1 ra3oB. [10THOCTb. Y AenbHbIA BEC.

. OCHOBHble (hM3Myeckme CBOMNCTBA XMOKOCTEN 1 ra3os. TekyyecTb. BaskocTb.

. OCHOBHble (hM3n4eckmne CBONCTBA XUAKOCTEN 1 ra3os. CXMMaeMoCTb XUOKOCTEN U ra3os.

. OCHOBHble (hM3n4ecKmne CBONCTBA XUAKOCTEN 1 ra3oB. TemnepatypHoe paclmpeHmne XuaKkocTen.

. OCHOBHble (hM3MyecKkne CBONCTBA XMAKOCTEN 1 ra3oB. [NOBEPXHOCTHOE HATSAXEHME.

. MvopocTatuka. N'mapocTtatmyeckoe gasneHve n ero csorictsa. OCHOBHOE ypaBHeHWe rmapocTaTukiu.

. dndbdpepeHumnanbHbie ypaBHEHNS PaBHOBECUS XMUIOKOCTU. VIHTerpuposaHme anddepeHumnanbHbiX ypaBHEHWIA
paBHOBECUA XUOKOCTW ONis cny4vas, Korha Ha XuOKoCTb OeNCTBYET TONbKO Chna TAXEeCTU.

10. dnchdpepeHumanbHoe ypaBHEHUE NOBEPXHOCT PaBHOrO naeneHuns. CBoboaHas NOBEPXHOCTb. VIHTerpuposaHue
InddpepeHLnanbHOro ypaBHEHUS NOBEPXHOCTU PABHOMO LABNEHNSA N9 CyyYas, Koraa Ha XuaKocTb OeACTBYET TONbKO
cuna TaXecTu.

11. lNpsMoONnHENHOEe paBHOYCKOPEHHOE ABMXEHME cocyaa C XUOKOCTbIO.

12. PaBHOMepHOE BpalleHne cocya ¢ XMAKOCTbIo. YpaBHeHe cBoOOaHOM NOBEPXHOCTU. [laBneHne B XUAKOCTY Npu
paBHOMEPHOM BpaLleHn cocyna.

13. MiamMepeHue nbe3oMeTpuyeckoro Hanopa. Nbe3omeTp. VamepeHve atMOCHEPHOrO AaBneHus. PTyTHbI 6apomeTp.
BapomeTtp-aHepouna.

14. NamepeHune n3bbiTouHOro aasneHust. MpyxuHHole MaHoMeTpbl. XunakocTHble U-06pasHble MaHOMeTpbl. XNOKOCTHbIE
yaweyHblie MaHOMETPBbI.

15. iamepeHne BakyyMMeTpr4eckoro naBneHuns. XnakocTHbIE BakyyMMETpbI.

16. OnpeneneHne BeNMYMHbI Y TOHKW NPUNOXEHWS CUNbl AABNEHNS XUAKOCTU Ha NAOCKYI0 CTEHKY.

17. Cuna gaBneHnst XUOKoCTW Ha KPUBONNHENHbIE CTEHKU HA NpUMepe LUMAMHAPUYECKON CTEHKMU.

18. MNnasaHuve Ten. 3akoH Apxnmena.

19. KuHemaTtuka v guHamuka XuakocTu. YCTaHOBUBLIEECS N HEYCTaHOBMBLLEECS TEYEHNS XNOKOCTU. TpaekTopus
XWAKOW YacTtuubl. JInHMa Toka.

20. KnHematuka v guHamuka xunkoctu. Tpybka Toka, CTpyiika Toka, CTpyhyaTtast Monens notoka. HanopHoe v
6e3HanopHoe Te4YeHMs XNIKOCTH.

21. Pacxon. O6beMHbIN 1 MAcCOBbIf pacxonbl. YpaBHeHMS pacxona. YpaBHEHUS HEPA3PbIBHOCTY 4151 9NEMEHTAPHON
CTPYMKM 1 NS NoToKa XnoKocTu B Tpybe.

22. YpaBHeHUE HepPa3pbIBHOCTY B AMdpepeHLmMansHOM oopMe.

23. OuchhepeHumanbHble ypaBHEHNS OBUXEHUSA NOEANbHON XUAKOCTU.

24. NiHTerpmposaHne andgoepeHumanbHbiX ypaBHEHWU OBUXEHUS nAeanbHON XUOKOCTN Ans Cnyyas, Korga Ha
XNOKOCTb OENACTBYET TONMbKO CMNa TAXECTU.

25. YpaBHeHue BepHynnn ans aneMeHTapHoOn CTPYNKu naeanbHom Xuakoctu. 'eomeTpryeckas uHTepnpetauns
ypaBHeHus BepHynnu.

26. YpaBHeHue bepHynnn ons notoka peanbHon (BA3KOW) XMAKOCTW. [TyTeBblE U MECTHbIE TMAPaABIMYECKME NOTEPU
Hanopa. KoahduuneHt Kopuonuca.

27. YpaBHeHue BepHynnn onst OTHOCUTENbHOMO OBUXEHMS.

28. Mpumepbl ncnonb3oBaHus ypaBHeHNs BepHynnu B TexHuke.

29. lNprMeHeHNe ypaBHEHNS KONNMYECTBA ABUXEHUS K XUOKOCTU.

30. OcHoBbI ruapoanHammyeckoro nonobus. Yucna nonobwmsi.

31. Pexumbl TeueHust xumakocTu B Tpybax. OnbiTbl PeliHonbaca.

32. Kasurauus.

33. Teopus naMMHApPHOro Te4eHust B Kpyribix Tpybax. Mpodounb ckopocTy B nonepeyHoM cedeHun. Pacxon. 3akoH
Myaserins.

34. Teopust naMUHAPHOIO TEYEHUS B KPyrnblx Tpybax. [MyTeBble notepu Hanopa. KosthuLMeHT rnapaBnmyeckoro
TpeHus. KoadpuumeHt Kopuonuca.

35. Teopust naMUHAPHOIO TeYEeHWsl B KPyrbix Tpybax. HavanbHbIl y4acToK NaMUHAPHOIr0 TEYEHUSI.

36. JlaMmHapHOe TeueHWe B 3a30pe MeXAY OBYMSI CTeHKaMu. JlaMnHapHOoe TeYeHre B NPSIMOYTroNbHbIX TpyHax.

37. TypbyneHTHoe TeyeHne. OCHOBHblE CBEAEHUS.

38. TypbyneHTHOE TeYEHME B WEPOXOBATbIX U HEKPYrNbIx Tpybax. [yTeBbie noTepy Hanopa.

39. MecTHble rugpasnmyeckue conpoTueneHns. Obwme ceeneHms. MpuMepbl MECTHBIX COMPOTUBNEHUIA. MPUYMHBI NOTEPL
Hanopa B MECTHbIX CONPOTUBNEHMSIX.

40. MecTHble ruapaennyeckune conpoTtneneHns. Obwue ceeneHns. KoagonumMeHT MECTHOrO CONPOTUBAEHNS.
OnpepeneHne NoTepb Hanopa B MECTHbIX COMPOTUBNEHNSX.

41. BHe3anHoe pacwupeHue kaHana. 'eometpudeckme napametpbl. CTpykTypa TedeHmns. KoadodmumeHT MecTHOro
conpoTmeneHns (teopema bopaa).

42. ['eoMeTpuyeckmne napameTpbl, CTPYKTypa Te4eHMs 1 KOSPPULMEHT MECTHOIO COMPOTUBAEHNS AN1S1 BHE3AMHOro
Cy>XeHust kKaHana, ongoy30poB 1 KOHHY30pPOB.

43. ['eomeTpuyeckne napameTpbl, CTPYKTypa TEYEHMS 1 KOIOPULIMEHT MECTHOIO CONPOTUBNIEHNS A8 MNABHOro (KONEHO)
1 peskoro (0TBoA) NOBOPOTA KaHana.
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44. /lcTedeHre XNOKOCTY Yepe3 Manoe OTBEPCTUE B TOHKOW CTEHKE NPV MNOCTOSIHHOM Hanope. VcteveHne npu
HECOBEPLEHHOM cXaTum. VicteueHne nol ypoBeHb.

45. NcTteuveHne yepes BHELHNIA LI,I/IﬂVIH,D,pVIHGCKI/IVI Hacanok npu NnoOCTosAHHOM Harnope. PexuMbl TeyeHus.

46. VicTeyeHune yepes KoHoMAaNbHbIA (COMN0), ANAAY30PHbIA 1 BHYTPEHHWUIA LMAVHAPUYECKUA HAaca Ky npu
NOCTOSIHHOM Harope.

47. IcTeueHune 4epes OTBEPCTUS U HAcaOKu Npy NEPEMEHHOM Hamnope.
48. M'vapasnmyeckuin pacyet Tpybonposoaos. MNpocToii TpybonpoBoA NOCTOSAHHOMO ceveHnsi. CoeanHEHUs! NPOCTbIX

Tpyb60onpoBOaOB.

49. N'mppasnuyecknin pacyet Tpybonpoeonos. CnoxHble TpybonpoBoabI.

50. M'maopaenuyeckuii pacyeT Tpybonposoaos. TpybonpoBoAbl C HACOCHON noaaven Xuakoctn. Cxembl ¢ Pa3oMKHYTOR 1
3aMKHYTOW LUMPKynsiunen XnoKocTu.

51. HeycTaHOBMBILEECS [BUXEHUE XUOKOCTM B XECTKMX Tpybax. IHepUMOHHBbI/ Hamop.

52. Ctanuu rugpaenunyeckoro ynapa. dopmyna XykoBckoro. [MonHbIA 1 HEMOMHLINA, MPSMON 1 HENPSIMOKA TMAPOYAAPbI.
CKOpOCTb pacnpoCcTpaHeHust yapHO BOMHbI.

53. Baaumogelicteme notoka ¢ orpaHn4mearowlMmn ero CTeHkKkamu. Cwunbl pencTens NOToKa Ha cTeHkn kaHana. Cuna
nencTeuns CTPYWN HA CTEHKY.

54. NasoanHamuka. YpaeHeHue aHeprun. ObobweHHoe ypaBHeHue BepHynnu ans rasa.

55. AonabaTHoe,

SHEepProM3onMpoBaHHoe, M303HTPOMHOE 1 APYrue Buabl TEYEHUI rasa.

56. MapameTpbl TOPMOXEHUS rasa.

57. CKopoCTb 3ByKa, MakCcuUMarnbHas CKOpoCTb, KpuTudeckas ckopocTb. BeapaamepHble ckopocTu: Yucno Maxa,
npuBeaeHHbIe CKOPOCTH.

58. Ma3oanHaMuyeckne oyHKLUMN napameTpoB TOPMOXEHMSI.
59. CBs3b MeX QY CKOPOCTbIO U MOWAaAbO NOMNEPEYHOrO CEYEHNS B S3HEPrON30IMPOBAHHOM N303HTPOMHOM MOTOKE.
60. NasoanHammnyeckmne OyHKLMKM pacxoga.

61. Pexumbl Te4eHns rasa B kaHane, UMEIOLWEM ropho.

62. NocTpoeHne TepMOAMHAMMNYECKNX NPOLECCOB, NPONCXOOSINX B ra30BbIX MOTOKAX B Anarpammax p-v, T-s (TedeHuns
rasa yepes conno, anddysop, komnpeccop).

63. TeyeHme rasa c nogBoooOM/OTBOOOM Tenna.
64. TeyeHune rasa B peleTkax TypbomalmH.

6.4 MeToaunyeckue Matepuanbl, onpeaensiioLLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTH, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMUN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKW 3HaHW 0bydatowmxcsi. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos 1 6onee - "3a4TeHo".
55 6annoBs 1 MeHee - "He 3a4TeHo".

Insa ak3ameHa:

86 H6annos 1 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HAHUN, YMEHUN, HAaBbIKOB U (W) onbiTa drtan | KonnyectBo
KOHTpoOns DesiTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
CemecTp 4
TeKkyL i KOHTPOb
YCTHbIA ONpoC |YCTHbI ONPOC NPOBOAMNTCS HA NPaKTUYECKMX 3aHATUAX. Obyyaromecs
BbICTYNAKOT C AOKNaAaMU, COOBIEHNSMM, NOMONHEHNSIMU, Y4aCTBYIOT B 1 20
IMCKyCcCUW, OTBEYAIOT Ha BONpoCkl npenoaasatens. OueHnBaeTCcs ypoBeEHb
[loMallHel NoAroTOBKY MO TEME, CNOCOOHOCTb CUCTEMHO M NOTMYHO M3naratb
Martepuan, aHann3npoBaTb, OOPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
pabothl NPOBOLSAT y4ebOHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 30
NpPakTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBalOTCS 3HaHWe MaTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.
SAEKTPOHHBH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHbI (MOAYNS)
OcBoeHWe aucumMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NPaBunamu nonb3oBaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBol TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHun GubnnoTeYHbIin
ooHA, AOomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnsapa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNANHBI (MOSYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimy 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Bupoeoypoku no rugpaenuke - http://www.techgidravlika.ru/view_video_menu.php?id=1

BupTyanbHas nabopatopus 'Tunpaenvka' (TBEpCKoON rocyLapCTBEHHbBIN TeXHUYeCKuiA yHuBepeuTeT, 2009) -
http://cdokp.tstu.tver.ru/site.center/vlab.aspx?lab=hydro

XypHan '3secTtns Poccuinckon akagemmm Hayk. MexaHuka xungkoctu n rasa’ (Mss. PAH. MXT) -
http://mzg.ipmnet.ru/ru/

KoHcynbTaHT lMNntoc - 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 WMapatenbctsa JlaHb - http://e.lanbook.com/

OBC KoHcynbTaHT cTyaeHTa - http://www.studentlibrary.ru/
9BC YHusepcuTeTckas bubnuoteka online - http://biblioclub.ru

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekumm B xo4e nekLUMOHHbIX 3aHATUI Npenoaasatenb YyCTHO, B NOrMYECKM BblAEPXaHHON hopme nanaraet
HOBBIA Y4eOHBI/ MaTepman, KOTOpPbIA KOHCMEKTMPYETCS CTYAEHTaMM C OCTaBNEHNEM (N0
BO3MOXHOCTW) MONEW AN 3aMEeTOK 1 KOMMEHTapues (OONONHEHWUA NEKLMOHHOrO MaTepuana no
pe3ynbTaTam CaMOCTOSTENBHOIO N3y4EHUS peKoMeHayeMol nutepatypsl). Obyyatrowmecs 3anatoT
npenogasaTento YyTOYHSIOWME BONPOCHI C LIeNblo YSCHEHNS TEOPETUYECKMX NONOXEHWUIA, aHanM3a
MHOpPMaLMK, pelleHns NPobnemMHbIX 3aaady 1 ap.

Mpu NOAroToBKE K NEKLUOHHBLIM 1N MHBIM 3aHATUSM MOXET MOHAA0bUTLCA MaTepuan, n3yvyaBlWnics Ha
kypcax: 'MaTtemaTuka', 'dusmka’ n ap. NMoatomy ctont obpallatbCst K COOTBETCTBYOWMNM UCTOYHUKAM
(y4yebHmkaM, MOHOTrpagusM, CTaTbsMm).

nabopatopHble| PaboTta obyyatowmxcsi Ha nabopaTopHbIX 3aHSATUAX NOAPA3YMEBAET BbINOMHEHNE HATYPHbIX U

paboTbl BUPTYasbHbIX 9KCNEPVMEHTOB KaK Ha MCMbITaTeNbHbIX CTEHAAX, Tak U Ha KOMMbloTepax,
nocneaytouyto 06paboTKy aKCneprMeHTanbHbIX JaHHBIX C UCMONb30BaHWEM CMELNANN3NPOBAHHbIX
KOMMbIOTEPHbIX MPOrpamM, ocpopMNeHVE 1 3awwmuTy nabopatopHbix paborT.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtos- | CamocTosiTenbHas pabota oby4arowmxcs noapasyMeBaeT B Nepsyto o4epelb npopaboTky
TenbHas NEKLIMOHHOro MaTepurarna ¢ UCrofib30BaHNEeM PeKOMeHayeMomn yuebHO nuTepaTypbl U OCBOEHME
pa6oTa yuyebHOro Matepuana, BbIHeCEHHOr0 Ha CaMoCToATeNbHOE U3ydeHne. OHa TakxXe BKoYaeT B cebs
MOOrOTOBKY K YCTHbIM OMPOCaM, N1abopaTopHbIM 3aHATUSIM U SK3aMeHy.

YCTHbIA onpoc | [ns noAroToBKM K YCTHLIM ONpOcaM PEKOMEHLyeTCs BblAENSTb B Mateprane npobnemMHbie BONPOCHI,
3aTparuBaemble NpenonasaTenem B NeKUMM, U FpynNMpoBaTh MHPOPMaLMIO BOKPYF HUX. XKenaTtenbHo
BbIAENSATb B UCMONb3YEMON NMTepaType NOCTAHOBKM BOMPOCOB, HA KOTOPblE Pa3HbiMX aBTOPaMy MOTyT
6bITb AaHbl pa3nuyHble 0TBEThl. Ha OCHOBaHMM NOCTAHOBKM Takmx BOMPOCOB cneayeT cobupatb
aprymMeHThbl B NONMb3Y Pa3nnyHbIX BAPUAHTOB PELIEHUS MOCTABNEHHbIX 3aaa4. B Tekctax aBTopos,
Takum 06pasom, crenyeT BblAENATb CNenyloWMe KOMMNOHEHTbI: MOCTaHOBKA NPOBieMbl; BApUaHThI
PEeLeHs; apryMeHTbl B MONb3Yy TEX UMW UHBIX BAPUAHTOB pelleHns. Ha ocHOBe BblogNeHMs 3TnX
3/IEMEHTOB MPOLLE COCTaBNATb COBCTBEHHYIO apryMEHTUPOBAHHYIO MNO3MLMIO NO paccMaTpryBaeMoMy
BOMpOCY.

3K3aMeH Mpv NoAroToBKe K 3Kk3aMeHy HeobxoouMo, Npex e BCEero, onmpaTbCst Ha KOHCMEKT NeKUWid, a Takxe
Ha NCTOYHUKM, KOTOpble pasbupanuck Ha NabopaTopHbIX 3aHATUSX B TEYEHUE U3YHEHNS Kypca.

Ha ak3ameHe oby4atowmiics oTBeYaeT Ha BONPOCh! B BbiGpaHHOM bunete (kax bl 6unet coaepxumT
no Z1Ba BOMpOCa 13 NPUBEAEHHOrO BbIlE CMCKA).

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooyno), BKaouas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW ONs OCYLUEeCTBNeHUs o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoyaeT B cebs
cnenylolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITENbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs1) 1 OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "MIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 4SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNeLManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepuanos.
MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumnanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWA0B U AL, C
OorpaHU4YeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOMb30BaTENEN;

- 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;

- CO34aHne BO3MOXHOCTEW Ais 06y4atolwmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMIo U3 PasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILUOHHBIX
TEXHONOIMIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 13.03.03
"OHepreTnyeckoe MaWnHOCTPOEHNE" 1 NPOCOMAI0 NOAroToBKM "JBuratenu BHyTPEHHEro cropaHus”.
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Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.17 'napo- v nHeBMoasToMarnka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE

rlpO(*)Vlﬂb nogroToeku: [purarenu BHYTPEHHEro cropaHnsa

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1. Wennak, A.A. T'mapasnvka n rugponHesmonpueod. OCHOBbI MEXaHWUKM 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). - Pexwum goctyna:
http://znanium.com/bookread2.php?book=937447

2. MopryHos, K.IT. MexaHwvka Xnokoctu 1 rasa [OnekTpoHHbIii pecypc): YuebHoe nocobue. - 2-e u3g., ucnp. v fon. -
CNeé. : UspatenbcTso 'TlaHb', 2018. - 208 c.: un. - ISBN 978-5-8114-3278-3. - Pexum goctyna:
https://e.lanbook.com/reader/book/109512/#2

3. nazkos, B.B. TexHnuyeckas raszoamHammka [OnekTpoHHbIl pecypc): YuebHoe nocobue. - Cl6. : apatenscTtBo TlaHb',
2018. - 108 c. - ISBN 978-5-8114-3010-9. - Pexxum pocTtyna: https://e.lanbook.com/reader/book/107284/#2

4. bptoxaHos, O.H. OcHoBbI rnapaBnnkm, TENAOTEXHNKU N a8pOanHaMMKN [SnekTpoHHBIA pecypc]: yuebHuk / O.H.
BptoxaHos, B.W. Kopobko, A.T. Menuk-ApakensH. - M. : UHDPA-M, 2018. - 254 c. - (CpeLiHee npodeccroHanbHoe
obpaszosaHue). - ISBN 978-5-16-005354-7 (print). - ISBN 978-5-16-102480-5 (online). - Pexum goctyna:
http://znanium.com/bookread2.php?book=910884

5. 3amanees, 3.X. OCHOBbI rMApPaBANKM 1 TENNOTEXHWKMN [DNEKTPOHHBIA pecypc]: YuebHoe nocobue / 3.X. 3amanees,
B.H. MocoxuH, B.M. YethaHos. - CI16. : Mspatenbctso 'NaHb', 2018. - 352 c.: un. - (YuebHukn ans By3os. CrneumanbHas
nuteparypa). - ISBN 978-5-8114-1531-1. - Pexxum pgoctyna: https://e.lanbook.com/reader/book/100922/#4

6. CasaHos, W./. Mmapasnmka [9nekTpoHHbIl pecypc]: yuebHuk / N.N. CasaHos, A.l'. CxupTtnanse, B.W. MieaHos. - M.:
KYPC: UH®PA-M, 2017. - 320 c. - ISBN 978-5-906818-77-5 (KYPC). - Pexum goctyna:
http://znanium.com/bookread2.php?book=601869

JononHutenbHasa nuTteparypa:

1. Wrepennuxt, O.B. Fnapasnvka [SnekTpoHHbIN pecypc]: YuebHuk. - 5-e usg., ctep. - Cl6. : UsgatenbcTeo 'NaHb',
2015. - 656 c. - ISBN 978-5-8114-1892-3. - Pexxum pgoctyna: https://e.lanbook.com/reader/book/64346/#2

2. dunuH, B.M. lM'mopasnuka, nHeBMaTnka 1 TepMoauHammuka [OnekTpoHHbld pecypc]: Kypc nekuwii / Mog pen. dunmHa
B.M. - M.:n 0 ®OPYM, HALL MHDPA-M, 2015. - 320 c.: 60x90 1/16. - (MpodeccuoHanbHoe obpasosaHue) (Mepennét
76Ll) - ISBN 978-5-8199-0358-2 (print). - ISBN 978-5-16-102131-6 (online). - Pexum goctyna:
http://znanium.com/bookread2.php?book=478661

3. Vicaes, A.IN. Mmapaenvka [SnekTpoHHbIR pecypc]: YuebHuk / Ncaes A.lN., KoxesHukosa H.I™., EwwnH A.B. - M.:HAL|
NHD®PA-M, 2015. - 420 c.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuat) (MepennéT) - ISBN 978-5-16-009983-5
(print). - ISBN 978-5-16-101642-8 (online). - Pexxum goctyna: http://znanium.com/bookread2.php?book=464379

4. Mmprngos, A. . MexaHuka XnOKOCTW U rasa (ruapaenvka) [OnekTpoHHbIin pecypc]: YuebHuk / A L. Mprugos. - M.:
HUL MH®PA-M, 2014. - 704 c.: un.; 60x90 1/16. - (Bbicluee obpasosaHue: bakanaspuart). (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

5. ¥YxuH, B.B. Fuppaenvka [SnekTpoHHbIN pecypc]: YuebHoe nocobuve / B.B. YxuH. - M.: O dOPYM: HAL, NHgpa-M,
2013. - 464 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepenneT). - ISBN 978-5-8199-0380-3 (U1 'GOPYM'). -
Pexwum goctyna: http:/znanium.com/bookread2.php?book=375072

6. CemeHoB, B.IN. OcHOBbI MEXAHUKM XMULOKOCTM [ONeKTPOHHbIN pecypc]: y4ed. nocobue / B.M. CemeHos. - M. : ®JTIUHTA,
2013. - 375 c. - ISBN 978-5-9765-0870-5. - Pexum goctyna: http://znanium.com/bookread2.php?book=462982

7. DasbigoBa, M.A. Jlekuun no rugpoauHaMmnke [OnekTpoHHbIn pecypc]: YuebHoe nocobue. - M. : duamatnmt, 2011. -
216 c.: nn. - ISBN 978-5-9221-1303-8. - Pexum goctyna: https://e.lanbook.com/reader/book/5264/#1
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Mporpamma aucumnnuusl "Mmapo- n nHeemoasTomaTmka"; 13.03.03 "OHepreTnyeckoe MalwmHOCTPOEHME".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.6.17 'napo- v nHeBMoasToMarnka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 13.03.03 - QHepreTmyeckoe MaWNHOCTPOEHNE
Mpodpomnb noarotosku: [surarenn BHyTPEHHEro CropaHus
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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