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Mporpamma aucumnnuHbl "MexaHuka xunakocTu u rasa"; 15.03.02 TexHonormyeckune mMawwvHbl 1 060pyaoBaHNe; OLEHT, K.H. bonapipes

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 aucumnnuHbl "MexaHuka xunakocTu u rasa"; 15.03.02 TexHonormyeckune mMawwvHbl 1 060pyaoBaHNe; OLEHT, K.H. bonapipes

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 NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

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

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-15 yMEHUeM BbIbpaTtb OCHOBHLIE U BCMOMOraTeNbHble MaTepuarbl, Cnocobbl
peanvsaunm TEXHONOrMYECKUX MPOLLECCOB, NMPUMEHSTb NPOrPECCUBHbIE
MeTOObl 3KCMNyaTaumMm TEXHONOMMYECKOro 060py LOBaHNS NPU N3rOTOBIEHUN
TEXHONOMMYECKMX MaLIWH

MNK-5 CNOCOBHOCTBLIO MPUHMMATL y4acTue B paboTtax Mo pacyeTy u
NPOEKTUPOBAHNIO AeTaneit n y3noB MalMHOCTPOUTENbHbLIX KOHCTPYKLUMIA B
COOTBETCTBUMN C TEXHNYECKUMM 33 0aHUSMU 1 UCTIONTb30BAHNEM
CTaHOAPTHbIX CPEACTB aBTOMATU3aLMUN NPOEKTUPOBAHNS

MNK-6 CcnocobHOCTbIO pa3pabatbiBaTb Pabouyto MPOEKTHYO Y TEXHUYECKYHO
[OKYMEHTaUMIO, OCPOPMASATL 3aKOHUYEHHbIE NPOEKTHO-KOHCTPYKTOPCKUE
paboTbl C NPOBEPKOM COOTBETCTBUSA pa3pabaTbiBaEMbIX MPOEKTOB U
TEXHNYECKOIN [OKYMEHTALMN CTaHAapTaM, TEXHNYECKUM YCNIOBUSM U OPYrM
HOPMaTMBHbLIM AOKYMEHTaM

MnK-7 YMEHUEM NPOBOAWTb NPeABapUTENIbHOE TEXHUKO-3KOHOMUYECKoe
060CHOBaHWE MPOEKTHBIX PELIEHUT

BbINyCKHMK, OCBOMBLUMIA GUCUMMANHY:

JlonxeH 3HaTb:

- 334241 MeXaHUKM XNOKOCTU U rasa, MeToAbl UX pelleHnst;

- MOHATWSA, FTMNOTE3bl U ONYLWEHWS, NPUMEHSIEMbIE NMPY ONMCAHUN COCTOSIHUS NOKOS U OBVXEHMUS! CMOWHO cpeab;
- 3aKOHbl COXpaHeHnsa Macchbl, Konn4ectBa OABUXEHUA U SHEPTUn;

- OCHOBbI TEOPMM MOrPaHNYHOro CNos;

- 0COBEHHOCTU OMpeeneHmnst YyCUnuii, BO3HUKaoWMX Npu obTekaHum Ten;

- OCHOBHbIE 3/IEMEHTbI TEOPUW T'MOPOANHAMMNYECKOrO NoAobus.

JonxeH ymeTb:

- ICNONb30BATb ypaBHEHUA, ONUCbIBAKOWNE OBUXEHNE naeanbHom n peaan0|7| CMOLWHON cpenbl Npn 0O3BYKOBbLIX U
CBEPX3BYKOBbIX CKOPOCTSX.

IlonxeH BnageTb:

- HaBbIKaMK pacyeTa Te4eHuid B TpybonpoBoax, kaHanax v annaparax;

- HaBbIKaMW NCMONb30BaHMS ra3oanHaMNYECKUX PYHKLINIA;

- HaBblKaMu NPVMEHEHNS METOLO0B U CPEACTB N3MEPEHMNS XaPaKTEPUCTMK TEHEHMIN XNOKOCTEN 1 ra30s.
JlonxeH BeMoOHCTpMpoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

- MPUMEHATb MONYYEHHbIE 3HAHMS Ha MpPakTUKe.

2. MecTo AuCUMNAUHBI B CTPYKTYpe OCHOBHOW NpodbeccnoHanbHOW ob6pa3oBaTe/ibHOMN NporpaMmbl BbiCLLErO
obpasoBaHus

LaHHas y4ebHas oncumnnmHa BkntodeHa B pasgen "b1.B.0O4.7 OucumnnuHbl (Moaynn)" 0OCHOBHOI NpocdheccuoHanbHowm
obpaszoBatenbHoi nporpammel 15.03.02 "TexHonornyeckme MalwmHel 1 obopynosaHue (MapaBnnyeckme MalmHebl,
rMapoNpPVBOLbI U FTMAPONHEBMOABTOMATIKA)" M OTHOCUTCS K 06513aTeNbHbIM AUCLMNIMHAM.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5, 6 cemecTpax.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bblae/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKoCTb ANCLUMNAMHBI cocTaBnsieT 16 3a4eTHbix(ble) eanHuL(bl) Ha 576 yaca(os).
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KoHTakTHasi paboTa - 186 4aca(oB), B TOM Yncne nekumm - 84 yaca(oB), npakTuyeckne 3aHaTms - 18 yaca(os),
nabopaTtopHble paboTbl - 84 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi paboTa - 282 4aca(os).
KoHTponb (3a4éT / ak3ameH) - 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3K3aMeH B 4 CEMECTPE; 3k3aMeH B 5 cemecTpe; ak3aMeH B 6 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

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

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucUUNInNHLbI / MX TPYAOEeMKOCTb CamocTosiTeNlbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl
1. |Tema 1. BBenenue 4 4 0 0 30
2. [Tema 2. N'mopocTatuka 4 14 0 12 32
3 Tema 3. KnuHematuka n gnHammka 4 o3 0 12 32
XXWNOKOCTU
Tema 4. OcHoBbl
4. rmagpoavHaMmyeckoro nonobms 4 2 0 12 31
5. [Tema 5. llammHapHoe TeuyeHune 4 5 0 12 31
6. |Tema 6. TypbyneHTHoe TeyeHne 5 2 4 6 18
Tema 7. MecCTHble rugpasnmyeckme
7. conpoTuBneHns 5 5 4 6 18
Tema 8. VIcTedeHune XnakocTu yepes
8. OTBEpPCTUSA N HAcaoku 5 5 4 6 18
Tema 9. 'mopaBnuyeckun pacyet
9. Tpy6onpoBoaoB 5 6 6 0 18
Tema 10. HeycTtaHoBuBILEECH
10. LBVXEHMe XUAKocTn B Tpybax 6 4 0 9 18
Tema 11. BsaumopeincTtere notoka ¢
1. OrpaHNYNBAIOWMMIY EFO CTEHKAMM 6 2 0 0 18
12.[Tema 12. OcHOBbI ra3oanHamuKu 6 12 0 9 18
Utoro 84 18 84 282

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. BBegeHue

BeeneHue B gucumnnuHy. MNpeoMeT MexaHuKy XUIOKOCTM U rasza. 3agadv aucumnnuHbl. Metoab! avcumnnvHel. Mogenu

XUOKOR cpedpbl (naeanbHas XUOKocTb 1 4p.). FMnoTesa cnnowWHOCTM (HepaspbIBHOCTU) cpenbl. Cunbl, OeicTBytolMe Ha
XUOKOCTb: MacCoBble U MOBEPXHOCTHbIE cunbl. [laBneHne B Xuakoct. OCHOBHblE (PU3MYeCcKne CBOMCTBA XMOKOCTEN U
rasos.

Tema 2. 'mpopocratuka

MvopocTatuka. Mmppoctatnyeckoe aasneHme n ero ceonctea. OCHOBHOE ypaBHEeHWe r’mapoCcTaTuku.
OundbdpepeHLmanbHble ypaBHEHNS PABHOBECUS XUIOKOCTU U UX UHTErprvpoBaHne Ans NpocTenwero cnyyas.
MNMbesomeTpuyeckas BbicoTa. BakyyM. MiamepeHue nasneHus. Cuna naeneHust XMAKOCTW Ha NNOCKyto cTeHky. Cuna
LaBNeHVsl XNOKOCTW Ha KPUBONMHENHbIE cTeHku. [MnaBaHue Ten. 3akoH Apxumena. MpsMonuHeiHoe paBHOYCKOPEHHoe
LBVXEHWe cocyna C XUIOKOCTblo. PaBHOMEPHOE BpalleHre Cocyaa C XMUOKOCTbIO.

Tema 3. KuHeMaTuka U AMHaMuKa XUAOKOCTU

Kunematuka n guHammka xumakocTv. OCHoBHbIe NOHATUS. JIHWS ToKa, Tpybka Toka, CTpylika Toka, CTpyinyatas Moaenb
notoka. Pacxoqn. YpaBHeHus pacxona. YpaBHeH/e HepaspblBHOCTY B AudodpepeHumansHoi qoopme. YpaBHeHve
HepaspbIBHOCTW ANsi MOTOKa XUAKOCTY B Tpybe. JdndpdoepeHumnanbHble ypaBHEHUS OBUXEHUS naeaNbHON XNOKOCTA U
WX UHTErpupoBaHue. YpaBHeHve BepHynnu onis aneMeHTapHoi CTPYiKK naeanbHOM XUOKOCTY U 41 NMOToKa peanbHoiM
(Bsi3KOM) XmakocTh. Mmapaenuyeckre notepu. YpaeHeHne BepHynnm ans oTHocuTenbHOro aAevxeHus. MNpuMepsl
NCMONb30BaHNs ypaBHeHus BepHynnu B TexHuke. MNpuMeHeHre ypaBHEHUS KONIMHYECTBA ABVXEHUS K XUOKOCTH.

Tema 4. OcHOBbI rmogpoanHaMmmnyeckoro nopo6us
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OcHoBbl ruapoanHamMmyeckoro nonobus. Meometpuyeckoe nonobue. KnuHemartunyeckoe nogobuve. OduHammyeckoe
nopobuve. Kputepnm nonobus. Ynucno dinepa, 4ncno PeliHonbaca, Yncno dpyna. PexuMbl Te4yeHns Xnnkoctu B Tpybax.
NammHapHoe TeyeHwve. TypbyneHTHOe TeueHue. FBNeHne KaBnTaumm: NprHnHbl, 0COBEHHOCTM NpOoTeKaHus,
nocnencTBus.

Tema 5. llammHapHoe TeyeHune

NammHapHoe TeyeHne. Teopurs NaMUHAPHOrO TeYEHUs B KPYribix Tpybax: pacnpeneneHne cKopocTu B NonepeyHoM
ceyeHnn, 3akoH Nyasenns, KoapMULNEHT rMAPaBNNYECKOro TPEHNS, KoagodprumeHT Kopronuca. HauyanbHbii yH4acTok
NaMyHapHOro Te4YeHust. JlamnHapHoe TeyeHne B 3a30pe MeXay ABYMs CTeHKaMU. JlaMMHapHoe TedeHne B
NPSIMOYTo/bHbIX TpyHax.

Tema 6. TypbyneHTHOe TeueHue

TypbyneHTHOE TeueHue. OCHOBHblE CBEAEHNS (OCPEAHEHHbIE 1 MyNbCaLMOHHbIE CKOPOCTU, IMHWAMN TOKA, KacaTenbHoe
HanpsixeHne Ha cTeHke TPybbl, NoTepy aHeprum n ap.). TypOyneHTHOE TeHEHNE B LWEPOXOBATbIX U HEKPYMMbIX TpyHax
(BA3KMIA noacnoi BGNN3N CTeHKM Tpybbl, rMApaBANYeckin rnaakme Tpyodbl, rmapaBnMyecky Wwepoxosatble Tpyobl,
dopmynbl lNyasenna, Bnasunyca, AnbTwyns n gp.).

Tema 7. MecTHble rmgpasnuyeckume conpotuBneHus

MecTHble ruapasnmyeckue conpoTmenerus. Oblume ceeneHus (onpeaeneHne, NPUYMHbI NOTEPb SHEPTUN B MECTHBbIX
rMapaBnMYeckmx CONPOTUBNEHUSX, BUObI MECTHbIX FMAPaBNNYeCKUX CONPOTUBNEHUIA U Ap.). BHe3anHoe pacwmpeHue
kaHana. BHesanHoe cyxeHune kaHana. dudpdoysopbl 1 KoHGY30psbl. [MoBopoT kaHana. MecTHble CONPOTUBNEHUS NPK
NlaMUHAPHOM TeYeHUM.

Tema 8. UcTeueHne XnaKocTn yepes oTtBepCcTtusl U Hacagkun

VcTeueHne XunakocTv Yyepes Manoe OTBEPCTUE B TOHKOW CTEHKE MPY MOCTOSIHHOM Hanope (Ko3dhdULUMEHThI cXaTtus
CTpyM, CKOPOCTU, pacxona, ConpoTneneHns). icteyeHne npu HECOBEPLIEHHOM CXaTun. VicTedeHne non YpOBEHb.
VcTeueHne yepes Hacaaku npu NOCTOSIHHOM Hanope. VicTedyeHne Yyepes 0TBEPCTUSA U HAacaOKu Npy NEPEMEHHOM Harope
(onopoxHeHme cocynos).

Tema 9. M'mppaBnuueckunin pacyeT Tpy6onpoBoaoB

MmopaBnuyeckuin pacyet TpybonpoBoaos. MNpocToi TpybonpoBoa NOCTOSIHHOrO cedeHust (NoTpebHbI Hanop,
cTaTM4YecKkuin Hanop, NOTEPSIHHbIA HaMop, XxapakTepucTika NoTpebHoro Hanopa, xapakTepucTuka Tpybonposoda u op.).
CoenvrHeHns npocTbix Tpy6onpoBoAoB (NocnenoBatebHoe, NapanienbHoe, pa3seTeneHHoe). CnoxHble TpybonpoBoabl.
Tpy6onpoBoAbl C HACOCHOW NoAaYen XnaokocTu.

Tema 10. HeyctaHoBMBLUEeCS ABUXEHME XUAKOCTU B Tpybax

HeycTtaHoBMBLIEECS OBMXEHNE XNAKOCTU B XECTKUX Tpybax (ypaBHeHMs BepHynnn ans HeyCTaHOBUBLIErOCS ABUXEHUS
naeanbHOn 1 peanbHO XNOKOCTEN 1 ap.). IHEPLMOHHBIN HAanop Npy yCKOPEHUN 1 3aMensieHMn NoToka.
Mmopaenuyeckuii yaap (onpenenexHve, BUAb rmapoynapos, 0CO6EHHOCTU NpoTekaHusl, MocneacTBMs, chopmyna
XykoBckoro).

Tema 11. Baaumogencreme nortoka ¢ orpaHuvyMearOLLUMU €ro CTeHKamu

BsaumopeiicTBre NOTOKA C OrpaHNYMBAIOWMMMN €r0 CTEHKAMM (C UCMONb30BaHUEM YPaBHEHWS KONUYECTBA ABUXEHNS B
Xunakoctn). Cunbl DEACTBMS NOTOKA HA CTEHKM KaHana (rpadomyecknin 1 aHanMTuyeckuii cnocobbl onpeaeneHus
rOPV30HTaNbHOW 1 BEPTUKANIbHOM COCTaBNSIOWMX cinbl). Cuna AeicTBMSt CTPYU Ha CTEHKY (LEVCTBME CTPYM Ha CTEHKY,
PacMoNOXeHHY NoA YrioM K cTpye, U ap.).

Tema 12. OcHOBbI ra3oguHaMuKun

OcHoBbI razoamHammkn. YpaeHeHue aHeprun. ObobiueHHoe ypaBHeHe BepHynnu ons rasa. AgmabatHoe,
9HEPronsoNMpPOBaHHOE, N303HTPOMHOE 1 ApYrue BUabl TeYeHuii rasa. Napametpbl TopMoxXeHUs. CKopocTb 3ByKa,
MakcmMasnbHas CKOPOCTb, KpUTUYECKas CKopocTb. bespaamepHblie ckopocTu: yncno Maxa, npmBeaeHHblE CKOPOCTH.
"asoomHammnyeckme oyHKUMM NapaMeTpoB TOPMOXEHNS. CBA3b MeXAY CKOPOCTLIO M NIOWAAbI0 NONEPEYHOro Ce4eHns
B 9HEProM30nnMpoBaHHOM M303HTPOMHOM MNOTOKe. [a3oanHamMmyeckue yHKUMK pacxona. Pexuvmbl TedeHns rasa B
KaHane, MeloLeM ropno.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOsSITeNbHON paboThl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota obyyalolmxcs BoIMOMHSETCS MO 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHNE OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmecs YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYIO 1 CMPABOYHYIO NUTEPATYPY, BbINONHSAT 3aaHUs, HanpaBneHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNAUHE.

OpraHunzauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HOpMaTUBHBIMA OOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 0bpas3oBaTeNibHOM AeATeNbHOCTY No 06pa3oBaTefibHbIM NMPOrPaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npvikazom MuHuctepcTBa obpasoBaHusi U Hayku Poccuiickoin ®enepaunm ot 5 anpenst 2017 roga Ne301).
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Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMS! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpeaepanbHoro rocyLjapcTBeEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicllero obpasosaHus "KasaHckuii (MpuBonxckuin) coenepanbHblii yHuBepeutet™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmnpoBaHnm poHAa OLEHOYHbIX CPEACTB ANs
NpPoBeLEHNS TeKyLLel, MPOMEXYTOYHOM 1 MTOTOBOI aTTecTaummn obydarowmxcs (penepanbHoro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxXxckuit) denepansHblii
yHuBepcutet""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHbIX 06pa3oBaTENbHbBIX PECYpcax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEeXAEHNS BbICWEr0 NPOGECCUOHANbHOro 0bpasoBaHns
"KasaHckuin ([MprBonxckuin) chepepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "PaspaboTtku, pernctpaumm, NOAroTOBKM K MCMNOMb30BaHMIO B
y4ebHOM npoLiecce 1 yaaneHus anekTPoHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0by4eHus
henepanbHOro rocynapcTBEHHOro aBTOHOMHOro 06pa3oBaTenbHOro yupexaeHns Boicwero obpasosaHus "KasaHckuii
(MpuBonxckuin) hbenepanbHblil yHuBepcutet™"

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 06yYatoWwmxcs
B (peiepanbHOM roCyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM BbiCllero obpasosaHus "KasaHckuii
(MpwBoONXCKMA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3naHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 06pa3oBaTeNbHOM YYpeXAeHNN BbiCWEro NpodeccnoHansHoro
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepancHblli yHuBepcutet™

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U POPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 4
TeKyLLMI KOHTPO/Tb
1. BeeneHue
2. MmaopocTatuka
1 [YcTHbIV onpoc MK-15, NK-7 3. KuHemaTtuka n guHamumka XuakocTtun
4. OCHOBbI rMoPOANHAMMYECKOrO NoL06US
5. lamuHapHoe TeyeHne
1. BeeneHue
2 Kgg;gganaﬂ MK-5, MNK-7 2. 'mppocTatumka
P 3. KuHemaTnka n oMHammka XugkocTtu
2. MmopocTartuka
NabopaTopHble 3. Kunematnka n gmHammka XugkocTtu
3 MNK-5, rK-6
paboTbl 4. OCHOBbI rMoPOANHAMMYECKOrO NoA06US
5. lamuHapHoe TeyeHne
Sk3ameH
CemecTp 5

TeKyLLMI KOHTPO/Ib

6. TypbyneHTHOE Te4eHune
1 |YcTHbin onpoc MK-15 , MK-7 7. MecCTHbIE rmapaBnnyeckue ConpoTUBNEHUS
8. NcteyeHne XxXnokoctn Yepes 0TBEPCTUS U Hacaaku
9. M'mapasnuyeckuii pacyeT TpybonpoBoLOB
6. TypbyneHTHoe TeyeHne
> KoHTponbHas AK-5 . [K-7 7. MecTHble rnapaBnnyeckmne ConpoTMBIEHNS
paboTa ’ 8. NlcTeueHne Xnokoctu Yepes OTBEPCTMS 1 Hacaoku
9. Mmaopasnuyeckuin pacyet TpybonpoBoaos
6. TypbyneHTHOE Te4eHune
TOPHbI
3 Q:ggfj OpHbIE MNK-6 , NMK-5 7. MecTHble rmgpasnnyeckmne ConpoTMBIEHNS
8. NcteveHne xnokoctn Yepes 0TBEPCTMS 1 HACaaKu
LT HTHOE Teu
MNposepka ? Myepc6T)|/-|nb?e mc;e agnﬁgggme CONPOTUBNIEHNSA
4 [npakTnyeckux MK-5, rnK-7 : P P
HABBIKOB 8. NlcTeueHne Xnokoctu Yepes OTBEPCTMS 1 HAcaaku
9. Mmaopasnuyeckuin pacyeT Tpybonposoaos
Ok3ameH
CemecTp 6
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dopma KOHTpons OueHuBaeMble
dran KOMNETEHLIUM TeMmbl (pa3pernbl) AUCLUMUHBI
TeKyLL M KOHTPOJIb
10. HeycTaHoOBUBLIEECS OBUXEHME XUOKOCTH B TpybHax
1 [YcTHBIZ onpoc MK-15, NK-7 11. Bsaumonencreme notoka ¢ orpaHM4MBaloWMmn ero CTeHKamm
12. OCHOBbI ra304NHaAMUKK
NabopaTtopHble 10. HeycTaHoBMBLIEECS OBUXEHME XUOKOCTH B Tpybax
2 MK-5 , MK-6 y Py
paboTbl ’ 12. OCHOBbI ra30AMHaMKKK
3 E%gﬁﬁﬁﬂmﬁgéma M0lnK-5 , MK-6 , MK-7, 10. HeycTaHoBMBLIEECS OBUXEHME XUOKOCTH B Tpybax
nKk-15 11. B3ammogercTeme NoToka C OrpaHnyMBaoWmMm ero CTeHKamm
9k3ameH

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHUMn Ha Pa3/INyHbIX ITanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®opma OL,€HNBaHUSA 3ran
KOHTpOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 4
TekyLLUA KOHTPONb
YCTHbIN onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTHAHBIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBO€EH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[IoHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH Xopowwo 0cBoOeH OCBOEH YaCTUNYHO. lMoHumaHvne matepuana
MOHATUAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHVMaHue oTaenbHbIX |hparMeHTapHoe Mnu
MpooemoHcTpuposaH  |I1pOAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YypOBEHb matepuana no Teme. hopMynuposaTb CBOU
MOHMMaHNs MaTepuana. [MoHMMaHns matepuana. Y nosnetBoputensHoe [Mbicnu, obcyxaathb
[MpeBocxonHoe ymMeHme |Xopowee yMeHune yMeHne ONCKYCCUNOHHbIE
cbopmynnpoBaTtb CBOW  (POPMYNIMPOBATL CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.
Mbicnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaTtb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONOXeHWs. MONOXEHUSI. NONOXeHMs.
KoHTponbHag ([MpaBunbHO BbiNonHeHbI [[paBuibHO BbINOAHEHA (3a4aHus BbiNOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 2
MpogeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTBytOT CcepbésHble OWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHns MatepuanoMm. |He3Ha4YMTeNbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE [MpooeMoHCTpUpPOBaH  |ypOBEHb BNaAeHNS MposiBneHsbl
CnocobHOCTM XOpOLLWIA YPOBEHb MaTepuanom. HeLOoCTaToYHbIE
NPUYMEHATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTK
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHOCTM NPUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuidi.  [cnocobHOCTM NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a4aHu.
KOHKPETHbIX 3a4aHIA.
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
paboThl MeTOAbl UICNONb30BaHbI |METOAbl NCMONb30BaHbl [METOAbl YACTUYHO MeToAbl NCMOMb30BaHbI 3
npasunbHo. MNposBneHa |8 OCHOBHOM MPaBuMIbHO. [MCNONb30BaHbI HenpasuWibHO.
npesocxonHas MposiBneHa xopowas  |npaewnbHo. MposieneHa |lMposiBneHa
TeopeTuyeckas TeopeTnyeckas yooBfeTBOpuTENbHAaa  [HEeyLooBneTBopuTeNbHas
noaroToBka. noAroToBKa. TeopeTtuyeckas TeopeTunyeckas
Heobxoavmble HaBblkn [HeobxoauMble HaBblky  [MOLFOTOBKA. NoAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblki  |HeobxoamMble HaBbIKM
ocBOeHbl. PesynbTart ocBOeHbl. PesynbTaTt N YMEHUS 4acTUYHO N YMEHWNS HE OCBOEHBI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensim. uensim. COOTBETCTBYET eé Lensm.
Lensim.
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lMpooemoHcTpUpoBaH
BbICOKMWIA YPOBEHb
BNafeHus matepuasnom.
MposiBneHsbl
npeBoCcxoAHble
cnocobHoCTM
NPVMEHSTb 3HaHUS U
YMEHNS K BbINOMHEHWIO
KOHKPEeTHbIX 3a8aHui.

3ajaHunn.
MpucyTtcTeytoT
He3HaunTenbHble
owun6Ku.
lMpooemMoHcTpMpoBaH
XOpPOLWNiA YpOBEHDb
BfafeHus Matepuasnom.
[MposiBReHbl cpenHne
cnocobHocTy
NMPUMEHSITb 3HaHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a0aHWIA.

MpucytcTaytOT
cepbEésHble owmnbKy.
MpooemoHcTpupoBaH
YOOBNETBOPUTENBHBI
YpPOBEHb BnaneHus
mMarepvanom.
MposiBneHbl HU3Kne
CnocobHOCTM
NPVUMEHSATb 3HAHNS Y
YMEHMS K BbINONHEHNIO
KOHKPETHbIX 3a8aHui.

[MpooemoHcTpupoBaH
HeynoBNEeTBOPUTENBHbI
YpOBEHb BnafeHus
marepuanom.
[MposiBneHsbl
HefoCTaToYHbIe
cnocobHoCcTM
MPVUMEHSITb 3HAHUS 1
YMEHWS K BbINOMHEHNIO
KOHKpPEeTHbIX 3a4aHWMA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 5

TekyLLUA KOHTPONb

YcTHbI onpoc |B oTBeTe kavecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo 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.
MpekpacHo ocBoeEH Xopowwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHvne matepuana
MOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapart. ([ToHMMaHue oTaenbHbIX |[oparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWI 13 oTcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLLWI YPOBEHb maTepuana no Teme. dhopmynupoBaTb CBOU
NOHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTb
MNpeBocxonoHoe ymeHne (Xopowee ymeHue yMeHune INCKYCCUOHHblE
popmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBON  ([(OOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbICnn, 0bCcyXaaTb Mbicnv, obcyxaartb Mbicnn, 0bcyxaaTtb
INCKYCCUOHHbIE IVCKYCCUOHHbIE LANCKYCCUOHHbIE
NONoXeHMs. MONOXEHUSI. NONoXeHMs.

KoHTponbHas |[pasBunbHO BbINONHEHDI |[1paBuibHO BbiNONHEHA (3afaHus BbINOAHEHbI  (3anaHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoNOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTolbl MCMoNb30BaHbl | 3
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBOeHbl. PesynbTaT  |0oCcBOEHbI. Pesynbtat | yMEHUsl HacTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.

uensm.

MNpoBepka MpogemoHcTpuposaH |[pooemoHcTpuposaH  |[pogemMoHcTpuposaH  |[poaeMoHCTpupoBaH

NPaKTUYeCKMX |BbICOKMIA YPOBEHb XOPOLLMIA YPOBEHb YOOBNETBOPUTESNbHBIA  |HEYAOBNETBOPUTENbHbINA| 4

HaBbIKOB OCBOEHMS HaBbIKOB, OCBOEHNS HABbLIKOB, YPOBEHb OCBOEHNS YPOBEHb OCBOEHNS
LOCTaTOYHbIV Ans LOCTaTOuHbIV Ans HaBbIKOB, JJOCTATOYHbIA [HABBIKOB,
YCMELHOro peweHns  |peweHus 6onbluei NS peleHns HEeLOCTaTO4HbI st
3apad yactu 3agad OTAENbHbIX 3a4au peweHus 3anau
npodpeccuoHanbHom npogoeccnoHasnbHom npodeccuoHanbHom npogoeccroHanbHom
LeSTENbHOCTU. LesTeNbHOCTY. LEeSATENBHOCTU. LesTeNnbHOCTU.

Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauMTeNbHble Npobensl
cmcTemaTmyeckoe u y4ebHO-MporpaMMHOro  |y4ebHoO-NPorpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-MPOrpaMMHOro  |BbINONHWN HeobXo4MMOM Ansi matepuana, Lonyctun
matepvana, yMeHue npenycMOoTpeHHble nanbHeriwen y4ebbl U [NMpuHUMNUanbHble
cB0OBOOHO BBIMONHSATL  |MporpamMoli 3afaHus, |npencrosiwei paboTtel  [OWMOKM B BEINONHEHWN
3a4aHus, YCBOWUN OCHOBHYO no npodpeccuu, npenyCMOTPEHHbIX
npeaycMoTPeHHble nuTeparypy, cnpaBumcs ¢ MporpamMmoii 3aaaHuii u
NnporpamMMoii, ycBoun  |pekoMeH40BaHHY0 BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NTEpaTypy u|nporpammor npeaycMoTPEHHbIX NPOLONXUTL 0ByHeHme
3HaKOM C OVCLUMNMWHBI, Nokasan |[nporpaMmoii, 3HakoM € (Unm NPUCTYNUTb NO
[ONOJSTHUTENbHOW cucTeMatnyeckuii OCHOBHOW NTEPaTypoi, [OKOHYaHnK
nnteparypon, xapakTtep 3HaHui no pekomMeHOoBaHHOM yHMBepcuTeTa K
pekoMeHnoBaHHOM ancumnnuHe n nporpammor npogoeccnoHasnbHom
nporpammoi CrnocobeH K nx LMCUMMNAWHBI, AOMYCTWN |aesiTenbHocTy 6e3
OVCLUMUMNWHBI, YCBOWNT  |camOCTOSITENIbHOMY MOrpPeLHOCTN B OTBETE [LONONHUTENbHbIX
B3aVIMOCBS3b OCHOBHbIX [MOMOAHEHMIO 1 Ha aK3aMeHe U npu 3aHATUIA No
NOHATUI ANCLUMMNNHBI B [0GHOBNEHWIO B X04€ BbINOSIHEHNN COOTBETCTBYIOWEN
WX 3Ha4YeHun gns HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ancuunnnunHe.
npvobpeTtaemor paboTbl 1 3a4aHuii, Ho obnanaert
npogpeccuun, Nposisun  [npodoeccrmoHanbHow HeobXoaMMbIMU
TBOpYecKume LesiTeNbHOCTH. 3HaHVSIMW ONS UX
cnocobHoCTM B ycTpaHeHus non
NMOHMMaHNK, N3NOXEHNN PYKOBOLCTBOM
1 NCNOMb30BaHWK npenoaasaTersi.
y4ebHO-NporpaMmMHoro
matepvana.

CemecTp 6

TekyLLU KOHTPONb

PerncTpaumorHbiit Homep 10290205919 SAEKTPOHHLIH
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no Teme paboTbl.
Mcnonb3osaHsl
Haonexauwue
WCTOYHMKU B HY>KHOM
konuyectse. CTpykTypa

no Teme paboTbl.
Wcnonb3osaHbl
Haonexaiwwe
nctouHnkun. CTpykTypa
paboTbl 1

no Teme paboTbl.
Vcnonb3oBaHHble
WCTOYHMKN, METOAbI 1
CTpyKTYpa paborTh
4acTM4YHO

mMatepuanom rno Teme
paboTbl.
Mcnonb3oBaHHble
NCTOYHUKW, METOLbI U
CTPYyKTYpa paboTbl He

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un

paboTbl MEeTOLbl UICNONb30BaHbI |METOAbl NCMONb30BaHbl (METOA4bI YACTUYHO MEeTOoAbl NCMONb30BaHbI 2
npasunbHO. MNposBneHa |8 OCHOBHOM MpPaBuMbHO. [MCMNONb30BaHbI HenpasuWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTuyeckas TeopeTmyeckas yoOBneTBOpuTENbHAS  [HEeyLOBNeTBOpUTENbHAas
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
0oCcBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
uensim. uensm. COOTBETCTBYET eé Lensm.

uensm.

Kypcosas MpooemoHcTpuposaH  |IMpooemoHcTpuposaH  |[pogeMoHcTpypoBaH  ([1poaeMoHCTprpoBaH

paboTa no BbICOKMWIA YPOBEHb cpenHuin ypoBeHb HU3KWIA YpOBEHb HeynoBNeTBoOpUTENbHbIA[ 3

auncumnnmnHe BnaneHna matepunanom |BnageHunsa matepunanom |BnageHua matepuanom [ypoBeHb BliaoeHns

paboTbl 1 NPUMeHEHHbIE MeTobl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVWMEHEHHbIE METOAbI (B LIENIOM COOTBETCTBYIOT |3a0a4aM. YPOoBeHb 3apavam. Pabota
COOTBETCTBYIOT MOCTaBNEHHbIM CaMOCTOSITENIbHOCTU HecamocToaTenbHa.
MOCTaBNEHHbIM 3apayam. Pabota B Hu3kuin. OcpopmneHmne [OcbopmneHme He
3apayam. Pabota [OCTaTOYHOM CTEMEHN |4aCTUYHO cooTBeTCTBYyeT
xapakTepuayeTcs camocTosiTeNnbHa. COOTBETCTBYET TpeboBaHMAM.
OpPVrMHANBHOCTbIO, OdbopmneHue B TpeboBaHUSM.
TEOPETNYECKOWN WM |[OCHOBHOM
npakTU4ecKomn COOTBETCTBYEeT
LIEHHOCTbIO. TpeboBaHMAM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHMsM.
PerncTpaumorHbiit Homep 10290205919 SAEKTPOHHBIH
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

CemecTp 4

TekyLUn KOHTPONb

1. YcTHBIA onpoc

Tembl 1,2, 3,4, 5

Bonpocbl no Teme 1: npeaMeT MexaHnKn XUAKOCTW 1 rada, 3agadun  Metoabl ANCUUMNMNHBI, MOLENN XULKON cpeqbl,
rmnoTesa CrniowWwHOCTMN, MacCoBblE U NMOBEPXHOCTHbIE CUJbl, YCKOPEHWe, faBleHne, kacaTenbHoe HanpsaxeHue,
NAOTHOCTb, YAENbHbINA BEC, BA3KOCTb, TEKYYECTb, CXXMMAEMOCTb, TEMMNepPaTypHoe pacwmpeHne, NoBEepPxXHOCTHOE
HaTsaXeHue.

Bonpochl no Teme 2: cBoMcTBa rMapocTaTMY4eckoro AasneHns, OCHOBHOE YpaBHEHME rimapocTaTuki,
IndogoepeHUmanbHble ypaBHEHMS PaBHOBECUS XMIOKOCTU, Nbe30METPUYECKAs 1 BaKyyMMeTpuyeckas BbicoTbl, Npubopsbl
015 N3MEePEHNs 0aBneHnsa 1 Ux NpuHUMN OencTBus, cuna gaBneHns XNAKOCTU Ha MNOCKYH U KPUBOJIMHENHYIO CTEHKM,
cuna Apxnmena, NoOBEPXHOCTb PaBHOrO faBneHns, cBoboaHas NoBepPXHOCTb, pacnpeneneHne JaBneHns B cocyne ¢
XWOKOCTbIO, COBEPLLAIOLWEM NPAMONMHENHOE PaBHOYCKOPEHHOE ABUXEHWe, pacrnpeneneHne gasneHns B cocyne
XWOKOCTbIO, PAaBHOMEPHO BpaLlaloeMcst BOKPYr CBOEl BepTuUKanbHON OCW.

Bonpockl no TeMe 3: ycTaHOBMBLIEECS U HEYCTAHOBUBLIEECS TEYEHMS, HAaNnopHoe 1 Be3HanopHoe TeYeHUs, NUHUS ToKa,
TPaeKToOpUst XNOKOM YacTuubl, Tpybka Toka, aneMeHTapHas cTpyiika, 06 beMHbIA U MACCOBbI pacxod, ypaBHeHue
pacxofa, ypaBHeHMe Hepas3pbiBHOCTM B AudpdpepeHLmManbHoi ghoopMe U Anis NoTokKa XuakocTu B Tpybe,
ondhdoepeHumanbHble YpaBHEHNS OBUXEHNSA naeanbHOW XUOKOCTU, ypaBHEHWE BepHynnn ons aneMeHTapHoOm CTPYnKu
naeanbHON XUOKOCTU 1 ANS NoToKa peanbHOl (BA3KOW) XUAKOCTN, KoadhdmumneHT Kopuonuca, nyTesble M MECTHbIE
notepu Hanopa, popmyna Japcu-Beiicbaxa, KOapPULMEHT rMOPaBANYECKOro TPEHMs, KO3GMULNEHT MECTHOMO
rMapasnInyeckoro ConpoTmMBAEHNS, ypaBsHeHne bepHynnn ans 0OTHOCUTENbHOMO ABUXEHNS, NPMMEPbLI MCNONb30BaHUS
ypaBHeHNs BepHynnu B TEXHUKE, yPaBHEHWE KONMMYECTBA ABUXEHNS K XUOKOCTMU.

Bonpocebl o TemMe 4: reometpuyeckoe nogobue, kKnHemaTudeckoe nogobue, auHammyeckoe nogobue, Ynicno dinepa,
yumcno PeliHonbAca, Ynucno dpyna, pexXumMbl TEHEHNS XUOKOCTEN 1 ra3oB, TaMUHAPHOe TedeHne, TypbyneHTHoe TeyeHme,
nepexogHbli PeXuM, rmapaBnuyeckuin guameTp, rmapasnMyeckmuin paguyc, KaBntaums, naseHne HacbIWeHHOoro napa,
4Yncno KaeuTauum.
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Bonpochkl no teme 5: namuHapHoe TedeHne, pacnpeneneHne KacatenbHOro HanpPsXXeHs 1 MECTHON CKOPOCTU ABUXEHNS
XWUIKOCTU B MOMEPEYHOM CeYEeHMN Kpyrnon Tpy6bl, 3akoH lNyaseins, onpeneneHe pacxona XuakoCTu Yepes Kpyriyo
Tpyby, KoadopmLMEHTA FMOPABNNYECKOro TPEeHUs U koadpdomumeHTa Kopuonuca, Ha4anbHbli y4acToK TaMUHAPHOMO
TeYeHNsl, 0COOEHHOCTM NaMUHAPHOIO TEYEHNS B 3a30Ppe MEXAOY LBYMSI CTEHKAMM 1 B MPSIMOYTOfbHbBIX Tpybax.

2. KoHTponbHas pabora

Tembl 1,2, 3

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

3. TaboparopHbie paboTbl

Tembl 2, 3,4,5

1. \amepeHune atMocdepHOro AaeneHus.

2. IamepeHune n3bbITO4HOrO faBNeHUs.

3. NamepeHune BakyyMeTpU4eCcKoro AasneHuns.

4. OKcneprvMeHTanbHoOe NOATBEPXAEHMNE OCHOBHOIO ypaBHEHUS TMApOCTaTUKM 1 3akoHa [Nackans.

5. OnpegneneHne popMbl CBOBOLHOM NOBEPXHOCTU XMUAKOCTM B PABHOMEPHO BpalLaloWeMCst BOKPYr BEPTUKANbHON OCK
LUMNUHOPUYECKOM Cocyae.

6. ViccnenoBaHmne NOTOKa XMAKOCTA B KaHaNe NepeMeHHoro CeveHms.

7. TapupoBka cyxatoumxcs pacxogomepos. poccenbHas waiba.

8. TapupoBka cyxarowumxcs pacxonomepos. Tpybka BeHTypu.

9. VccnenoBaHne pexXuUMOB LBUXEHNS XUAKOCTA B LUANHAPUYECKO Tpybe.

10. OnpegneneHne KoahrumMeHTa rnapaBnnyeckoro TPeHNS.

Ok3ameH

Bonpochbl k sk3ameHy:

. BeeneHnue. NpenmMeT MexaHKy XUOKOCTM 1 rasa.

. 3apaym MexaHuku XnokocTu u rasa. Vicnonbsyemble MeToabl.

. Mogenwn xugkoii cpefpl. MnoTesa CnaowWHOCTK cpeapl.

. Cunbl, pencTeytowWwme Ha XnakocTb. MaccoBble cubl.

. Cunbl, pencTBytoWwmMe Ha XNIKOCTb. [1OBEPXHOCTHbIE CUNbI.

. EAMHnYHbIe MaccoBble cunbl. YCKOpeHNS.

. EamHnyHble nosepxHocTHbIe cunbl. Jasnexve. KacatenbHoe HanpsxeHue.

. OCHOBHble (hM3Myeckme CBOMNCTBA XNAKOCTEN 1 ra3os. [N10THOCTb.

. OCHOBHblE (pr3nYeckme CBONCTBA XNOKOCTEN M ra3oBs. Y oenbHblA BEC.

10. OcHOBHbIE (hr3n4eckme CBOKCTBA XMUIOKOCTEN U ra3oB. Teky4ecTb. BA3kocTb.

11. OcHOBHbIE (hr3nyeckme CBOMCTBA XMUIOKOCTEN U ra3oB. CXMMaeMOCTb XUOKOCTEN.

12. OCHOBHbIE (hr3MYECKME CBOMCTBA XMIAKOCTEN 1 ra3oB. CXMMaeMOCTb rasos.

13. OcHOBHble (hrsmyeckme CBOMCTBA XMIOKOCTEN U ra3oB. TeMneparypHoe paclupeHne XuaKkocTen.

14. OcHOBHbIE (hr3nyeckme CBOVCTBA XNIOKOCTEN U ra3oB. [T0BEPXHOCTHOE HaTSAXEHNE.

15. M'mapocTtaTtuka. 'mapocTatnyeckoe AaBneHne 1 ero CBOMCTBA.

16. OCHOBHOE ypaBHEHWNE r’MAPOCTATHKM.

17. OudpdpbepeHumanbHble ypaBHEHNS PABHOBECUS XNOKOCTH.

18. MIHTerpuposaHne gudpdpepeHumanbHbiX ypaBHEHUA paBHOBECKS XMAKOCTU ON5 Cnyyas, Koraa Ha XnakocTb
DEeNCTBYeT TONMbKO Cuna TAXECTU.

19. [nchcpepeHumanbHoe ypaBHEHNE NOBEPXHOCTY PaBHOrO AaeneHns. CBoboLHas MOBEPXHOCTb.

20. NHTerprpoBaHune ongdepeHLManbHOro ypaBHEHNS NOBEPXHOCTN PABHOMO AABMEHUS ANS Clyyas, Koraa Ha
XNIOKOCTb OEeNCTBYET TONbKO CUNA TAXECTH.

21. lNpsamonnHenHoe paBHOYCKOPEHHOE OBMXEHWEe cocyaa C XNOKOCTbIO.

22. PaBHOMepHOE BpalleHne cocyaa ¢ XUIOKOCTb. YpaBHeHNe cBOOOAHOM NOBEPXHOCTH.
23. [laBneHue B XWOKOCTW Npu paBHOMEPHOM BpalleHnn cocyna.

24. \'amepeHue nbe3omeTpmyeckoro Hanopa. lNbesometp.

25. NiamepeHrie aTMOCHEPHOrO AaBneHus. PTyTHbI 6apomeTp.

26. N3amepeHune atmocpepHoro gasneHunsi. bapometp-aHepona.

27. NamepeHne n3bbiTouHoro aaeneHus. MpyXnHHbIe MaHOMeTpbl.

28. NamepeHre n3bbiTouHoro faeneHus. XuakoctHole U-06pasHbie MaHOMETPbI.

29. NamepeHne n3bbITo4HOro aaBneHns. XnakoCTHble YalleYHble MaHOMETPbI.

30. N3aMepeHune BakyyMMeTpUYecKoro aasneHns. XuakoCcTHble BaKyyMMETPbI.

31. OnpepeneHve cunbl JaBneHNs XUOKOCTN Ha MNOCKYI0 CTEHKY.

32. OnpepeneHne TO4KN NPUNOXEHUS CUMbl OaBNEHNS XNOKOCTU Ha NNOCKYKO CTEHKY.

33. Cvna gaBneHus XnuaokocTu Ha KpI/IBOJ'II/IHeVIHbIe CTEeHKM Ha npumepe Ll,I/IﬂI/IH,EI,pI/I'-IGCKOVI CTEeHKMW. FopmaoHTaanaﬂ
cocTtaBnsdtowasn CUbl.

34. Cvna gaBneHust XnuaokocTu Ha Kpl/lBOJ'II/IHGI;IHbIG CTEeHKM Ha npumepe LI,I/IJ'II/IH,EI,pI/I‘-IeCKOIZ CTEHKMW. BepTI/IKaHbHaSI
cocTaBnsawowas cunbl.

35. MNnaBaHue Ten. 3akoH Apxumepa.
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36. KnHematuka v guHamuka Xunkoct. OCHOBHbIE MOHATUS. YCTAHOBUBILEECS U HEYCTAHOBUBLUEE-CS TEHEHNS
xunmkoct. HanopHoe n 6e3HaNopHOE TeHEHNS XUOKOCTH.

37. KnHematuka n gmHammka xnakoctn. OCHOBHbIE MOHATUSA. TpaekTopus Xnakon yactuubl. JluHms Toka.

38. Kunematuka u omHammka xunakoctn. OcHoBHble NoHATMS. Tpybka Toka, CTpyiika Toka, CTpyiiya-Tas MoLenb noToka.
39. Pacxon. O6beMHbIN 1 MaccoBbIli pacxobl. YpaBHeHWs pacxoia.

40. YpaBHEHUS HEPA3PbIBHOCTU NS ANEMEHTAPHOW CTPYIAKN U ANs NoToKa XUOKOCTH B Tpybe.

41. YpaBHeHWEe Hepas3pbIBHOCTY B ANdIEPEHLMANBbHON hopMme.

42. NnddepeHumanbHble YpaBHEHUS OBUXEHNS naeanbHOM XNIOKOCTU.

43. NHTerpunposaHve auddoepeHumnanbHbiX ypaBHEHWUI OBUXEHNS naeanbHOW XMOKOCTN 4N ciydas, Korga Ha
XUNOKOCTb OENCTBYET TONMbKO CUNa TAXECTU.

44. YpaBHeHVe bepHynnn ons aneMeHTapHOW CTPYNKW naeanbHON XUOKoCTH.

45. ['eomeTpuyeckas nHTepnpeTaums ypasHeHus bepHynnu.

46. YpasHeHve BepHynnm ons notoka peanbHoOW (BA3KORM) XuaokocTtu. MNyTeBble 1 MECTHbIE rMApaBANYeckme notTepu
Hanopa.

47. YpaBHeHve BepHynnun ons notoka peanbHoOR (BA3koi) xuaokocTn. KoadduumeHt Kopuonuca.

48. YpaBHeHune BepHynnu ons 0OTHOCUMTENLHOIO OBUXEHNS.

49. MNpuMepbl MICNONb30BaHWS YpaBHEHUS BepHynnn B TEXHKKE.

50. MpuMeHeHne ypaBHEHNS KONNMYECTBA ABUXEHWUS K XUOKOCTU.

51. OcHoBbl rnapoanHaMmyeckoro nonobus. Yucna nonobus.

52. Pexunmbl TedeHus xmakoctu B Tpybax. OnbiTbl PeiiHonbaca.

53. KasuTauws.

54. Teopusi naMUHAPHOIO TEYEHNS B KPyrnblx Tpybax. Mpodouib CKOpOCTM B NONEPEYHOM CEHEHNN.

55. Teopus namMmMHapHOro TeueHms B Kpyribix Tpybax. Pacxon. 3akoH lMyaseiins.

56. Teopus naMMHAPHOro TeveHust B Kpyribix Tpybax. MyTesble noTepu Hanopa. KoagrumneHT ruapasnmyeckoro
TPEHNS.

57. Teopus naMMHapPHOro TeYeHns B Kpyrnbix Tpybax. KoaddouumeHt Kopuonuca.

58. Teopust naMMHAPHOIO TeYEHWs B KPYrblx Tpybax. HavanbHbIl y4acToK NaMUHAPHOr0 TEYEHUSI.

59. laMnHapHoe TeyeHre B 3a30pe Mexay OBYMS CTEHKaMu

60. JlaMMHapHoe TeyeHne B NPSIMOYrofbHbIX Tpybax.

Cemectp 5

TekyLLU KOHTPONb

1. YCTHbIN onpoc

Tembl 6,7, 8,9

Bonpocel no Teme 6: TypOyneHTHOE TeYeHNe, Mynbcaumum CKOPOCTM 1 JABNEHUS, TPAEKTOPUMN XUAKNX HACTULL U NNHUN
TOKa B TYpOYNEHTHOM NOTOKE, KacaTeNbHOE HAaNPSXEeHNe Ha CTEHKE TPyObl 1 NOTEPU aHepPrun nNpu TypbyneHTHOM
TEYEeHNM XNOKOCTUN, onpeneneHne koadpdpmumeHTos Kopronuca v ruapasnmyeckoro TPEHNS B WEPOXOBATLIX M HEKPYINbIX
Tpybax Ha pas3nmnyHbIX PeXMMax TEHEHUS.

Bonpocbl Mo TeMe 7: NMOHSTME U MPUMEPbI MECTHBIX TMAPABIMYECKMX CONPOTUBAEHNIA, dhopMmyna Beiicbaxa, onpeneneHve
KoadhpULIMEHTA MECTHOTO COMPOTMBEHWS NPY BHE3AMHbIX PACIUMPEHUN U CYy>XEHUW KaHana, 0COBEHHOCTN TeHeHUs B
andppysopax, KoHpy3opax, KoneHax u 0TBoAax, onpefeneHne MeCTHbIX NOTEPb Hanopa npu 1aMmmHapHOM Te4YeHUN
XUIOKOCTW.

Bonpochkl no Teme 8: ncreveHme npu NOCTOSHHOM 1N NMEPEMEHHOM Hamnopax XWAKOCTM B EMKOCTM, Manoe oTsepcTue B
TOHKOI CTEHKe, OrnpeneneHme CKoOpoCTN CTPYM 1 pacxona npu UCTeHeHNn, KoSPMULIMEHTBI CXatunsa CTpyn, CKOPOCTH,
pacxopa, COnpOTUBIIEHNS ONA MAIOro OTBEPCTUSA B TOHKOW CTEHKE W ON1F pas3nuyHbIX Hacankax, CTedyeHne npu
HECOBEpLEHHOM CXaTun, UCTeYeHre NoL ypPoBeHb, BMsSHME Yucna PeliHonbaca Ha KOagmULIMEHTbI, XapakTepusyouwme
ncteveHne, 0COBEHHOCTY TEHEHMS XMOKOCTU B KOHAPY30pe, anddpy3ope, conne, LMANHAPNYECKOM BHYTPEHHEM 1
BHELHeM Hacaakax.

Bonpocbl no Teme 9: NoTpebHbIin Hanop, cTaTMYeckuii Hanop, MPOCTON TPYOONPOBOA, CNOXHbIN TPyOoNpoBoL,
rMApaBnMYecKUii pacyeT, xapakTeprcTika TpybonpoBoaa, pacyeT pacxonoB 1 NOTEPb HAMOPa NPV NOCNEN0BATENBHOM,
napannenbHOM, pa3BeTBIEHHOM COeaVHEHNSX TPYBONpoOBO4OB, HAMOP HAacoca, paboyas Touka, xapakTepucTuka
TpybONpPOBOLHOM CETU, HAMOPHAS XapaKTePUCTKA HAacoca, ypaBHeHNs BepHynnu ons BcacblBatowwel U HarHeTatower
MarvcTpanei Hacoca, onpeLeneHre Harnopa Hacoca s 3aMKHYTol TPyOOonpoOBOAHO CETH.

2. KoHTponbHas pabota

Tembl 6,7, 8,9

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

3. TaboparopHbie paboTbl

Tembl 6,7, 8

1. OnpepeneHuve KO3pULIMEHTA NOTEPb B MECTHBIX MTMAPABANYECKMX CONPOTMBNEHUSX. BHe3anHoe pacumpeHue.
2. OnpeneneHvie KoagodprumeHTa NoTepb B MECTHBIX MMAPaBIMYECKUX CONPOTUBNEHMSX. BHeaanHoe cyxeHue.

3. OnpeLneneHre KoagprLUMEHTA NOTEPb B MECTHBIX MMAPABINYECKMNX CONPOTUBNEHWSIX. [TnaBHbIA NOBOPOT KaHana.
4. OnpepneneHvie KO3OMULNEHTA NOTEPb B MECTHbIX MLPABIMYECKUX COMPOTMBNEHNSAX. Pe3kuii NoBOpOT KaHana.
5. OnpeneneHve KoagoprLUMeHTa NOTEPb B MECTHBIX MMAPaBINYECKUX CONPOTUBNEHWSIX. TPOMHMK.

6. OnpeneneHvie KoagprumeHTa NoTepb B MECTHBIX MMAPaBIMYECKUX CONPOTMBEHMSX. Jdndpdy3op.
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7. OnpeneneHne KO3gMLMEHTA NOTEPD B MECTHbIX TMAPABANYECKMX CONPOoTMBREHMsAX. KoHdy3op.

8. ViccnenoBaHme NCTEYEHNS XNOKOCTM U3 OTBEPCTUIA M HAcCaAKOB Npu MOCTOSHHOM Harnope.

9. ViccnenoBaHune NCTEYEHNS XNOKOCTM M3 OTBEPCTUIA M HACaAKOB NpW NEPEMEHHOM Hanope.

10. OnpegneneHne noTpebHOro Harnopa Ansi He3aMKHYTOM TPYOONPOBOAHOW CETH.

4. MpoBepKa NpakTUYyeckux HaBbIKOB

Tembl 6,7,8,9

PeweHuwe 3agay no Temam:

- dnsnyeckue CBONCTBA XNOKOCTEN 1 ra3os.

- N'mppocTtatuka. dasneHue. Cuna paBneHus Ha Nnockyro cTeHky. Cuna naBneHus Ha KPUBONIMHENHbIE CTEHKU. 3aKOH
Apxumega.

- YpaBHeHve BepHynnu ons aneMeHTapHol CTPYnKy naeanbHOM XNMAKOCTA U sl NOTOKa peanbHOW XUOKOCTH B Tpybe.
- VlcTedeHne XmnaKocTn 4epes oTBEpPCTUS 1 Hacaaku. PacyeT TpybonpoBOOHbIX CUCTEM.

- HeyctaHoBuBLIEECS ABMXEHUE XUAKOCTM B Tpybonposoae. VIHepumoHHbIin Hanop. Mapaennyecknii yaap.

- MNapameTpbl TOpMOXeHUs rada. CKoOpocTb 3ByKa. Vicnonb3oBaHue ra3oanHaMmM4eckux qOyHKLNN.

MNpumepbl 3anay:

1. OnpenennTb NNOTHOCTb XNAOKOCTW, MONyYEHHOW cMewmnBaHnem 10 1 XnaKocTy NnoTHoCTbio 900 kr/m3 1 20 n
XWIOKOCTU NNOTHOCTbIO 870 Kr/m3.

2. OnpenennTb AaBneHne Macna, NoOABOAMMOrO B MOPLIHEBYHO NONOCTb MMAPOLUUANHAPA, ECNN M3OLITOYHOE AaBNeHVe B
wrokosor nonoctu 80 klNa, ycunue Ha wtoke 10 kH, cuna TpeHns nopwHs o umnudap 0,4 kH, anametp nopwHs 125 Mm,
auameTp wroka 70 MM.

3. Mo ropusoHTancHoi Tpybe 100 MM, nMetolwein cyxxeHune 40 MM, aBuxeTcs Boga (pacxod 6 n/c). Onpenennto
abcontoTHoe faBfieHMe B y3KOM CEYEHWM, C/N YPOBEHb BOLbI B OTKPLITOM Mbe30MeTpe neper cyXxeHnem 1,5 M.

4. OnpepennTb pacxoq Macna nnoTHoCTbo 890 Kr/M3 Yepes KOHUYECKMIA NEPENNBHON KNanaH, AnameTp KOTOPoro 26 MM,
ecnv naeneHve nepepn knanadom 12 Mla, nasneHvne Ha CnvBe paBHO HyMO, BbicOTa nogbema knanaHa 0,5 mm,
KoagogomumeHT pacxona 0,62. KnanaH nmeet KOHMYecKoe cenno (yron npu sepwuHe KoHyca 90 rpanycos).

5. BcacbliBatowumii TpybonpoBo Hacoca MMeeT annHy 5 M 1 amameTp 32 MM, BbicoTa BcacbiBaHus 0,8 M. Onpenenutb
DaBneHune B KoHLe TpybonpoBoaa (nepen HacocoMm), ecny pacxon Macna nnoTHOCTbio 890 Kr/M3 1 KMHEMATNYECKUM
koadpdpuumeHTom Baskoct 10 cCt coctasnget 50 n/MuH, KoadpdomumneHT conpotusneHns konena 0,3, BeHTuns 4,5,
dounbTpa 10.

6. Mpon3sBecTy NpoBeEpPKY Ha NPOYHOCTb CTaNbHOM TPyObl AuameTpoM 200 MM, B KOTOPOI BO3MOXEH NPSIMOiA
rmapasnuyeckunin yoap. TonwmuHa cteHok Tpybbl 4 MM, JonyckaeMoe HanpsixeHue Ha pacTsxeHne 140 MIMa, ckopocTb
OBWXeHMs Boabl 5 M/c, pasneHne oo yaapa 0,25 MMa.

7. B noToke rasa namepeHsbl: ctatmyeckoe gasneHue 101,3 klMa, gasneHune topmoxeHnsa 143 klMa, temnepatypa
TopMoxeHus 324 K. Onpenenvtb CKOPOCTb MNOTOKA rasa, UCMNonb3ys rasogmHaMmyeckme PyHKumm napameTpos
TOPMOXeHUs rasa.

Ok3ameH

Bonpochbl k ak3ameHy:

. HeycTtaHoBuBLIEECS OBUXEHNE XNOKOCTU B XECTKUX TPyOax.

. Mnopasnuyeckuin yoap. Ctaguu rugpoynapa. ®opmyna XykoBckoro. [MofHbIA 1 HEMONHbIA rnapoyaapb!.

. Mnopasnuyeckuin yonap. CKOpOCTb pacnpoCcTpaHeHMs yaapHO BONHbI. [1psamoit n HenpsMoi rnapoynaps.

. Bsaumopgericteme notoka ¢ orpaHmymsaowmnMmn ero cteHkamu. Cunbl AeNCTBUS NOTOKA HA CTEHKM KaHana.

. Bsaumogericteme notoka ¢ orpaHvmymsaommMmn ero cteHkam. Cruna gencTens CTPYM Ha CTEHKY.

. [asoanHamuka. YpaBHeHne sHepruu.

. FazoauHamuka. O6obuieHHoe ypaBHeHe bepHynnn ans rasa.

. AnnabatHoe TeyeHue rasa.

. DHEepronsonMpoBaHHOE Te4yeHne rasa.

10. MI309HTpONHOE TeYeHme rasa.

11. SHepron3onnpoBaHHOE M303HTPOMHOE TEYEHNE rasa.

12. MNapameTpbl TOPMOXeEHMSA. TemnepaTtypa TOPMOXEHUS.

13. MapameTpbl TOpMOXEHUS. [laBneHne TOPMOXEHUS.

14. CkopocCTb 3ByKa.

15. MakcumanbHas CKOpoCTb Te4eHNs rasa.

16. Kputnyeckas ckopocTb TedeHus rasa. Temneparypa, AaBneHue 1 NIoTHOCTb rasa B KPUTUHECKOM CEYEHUN.
17. be3pasmepHble ckopocTu: Yncno Maxa, npuseaeHHbIe CKOPOCTH.

18. NasogmHamnyeckme OyHKLMM NapamMmeTpoB TOPMOXEHNS.

19. CBsA3b MeX Y CKOPOCTbIO M NIOWaabio NONepeyHoro CEYEHNS B SHEProM30NNPOBaHHOM U303HTPOMHOM MOTOKE.
YpasHeHue [MtoroHmo.

20. Ma3oanHaMuyeckne oyHKLMN pacxoaa.

21. OnpepeneHne NpoxoaHbIX ceveHmin conna JlaBans ¢ NOMOLLbIO ra3oAMHaMNYECKmX PyHKLMIA pacxona.
22. PexunMbl Te4eHUs rasa B kaHane, umetolem ropno. Tpybka BeHTypu.

23. Pexxmmbl Te4eHns rasa B kaHane, nmetowem ropno. Conno Jlasans.

24. PexuMbl Te4eHns rasa B kaHane, nmerouwem ropno. Ceepxasykosoi audpdysop.
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CemecTtp 6

TekyLUn KOHTPONb

1. YcTHBIR onpoc

Tembl 10, 11, 12

Bonpochkl no teme 10: MHEPLMOHHbIA HANop NPV YCKOPEHUN 1 3aMeafieHNM XNOKOCTU B KaHane, ypasHeHne bepHynnu
NS HEYCTAHOBMBLLErOCS ABUXEHMNS XNIOKOCTW B XECTKMX Tpybax, NOHATUE rMApPaBnnyYeckoro yaapa, npsiMoi u
HenpsIMOI rmapoyaapbl, MOMHbIA U HEMONHBIA rMApoyaapsbl, dhasa rugpoynapa, gopmyna XykoBCKOro, CKOpoCTb
pacnpocTpaHeHus yaapHOon BONHbI.

Bonpochkl no Teme 11: ctatuyeckasa n guHammyeckas CoctaBnsiiowme Cunbl eNCTBMA NOTOKA HA CTEHKM KaHana, cuna
OEeiCTBUS CTPYU Ha HEMOOBUXHOE KOHUYECKOE TENo (a TakXe YacTHble cnydawu), cuna OencTBms CTPYW Ha NaoCcKyto
CTEHKY, pacnonoXeHHyto nof yrioM K HanpasneHuo NoToka.

Bonpocbl no Teme 12: 0cobeHHOCTN PU3NYECKUX CBOWCTB ra3oBoli cpelbl, ypaBHeHe KnaneipoHa, ypaBHeHne sHepriu,
0606LeHHoe ypaBHeHne bepHynnu ons rasa, ocobeHHocTv aanabaTHOro, SHepProm3oMPOBaHHOMO, N303HTPOMHOMO W
Opyrvx BUOOB TeHeHUs rasa, napameTpbl TOPMOXEHUS rasa, CKOpOCTb 3ByKa, MakcmmarnbHas CKOpOCTb, KpuUTnyeckas
CKOPOCTb, Yncno Maxa, npmeefeHHble CKOPOCTHW, ra3onHaMnyeckne yHKLMN napameTpoB TOPMOXEHMNS U pacxona,
ypasHeHue [oroHno ons SHepromsoMpPOBaHHOr0 N303HTPOMHOr0 NOTOKA, PEXMMbI TEHEHMS rasa B KaHane, MMerLLeM
ropno.

2. JlTabopaTtopHble paboTbi

Tembl 10, 12

. OnpeneneHre noTpebHOro Hanopa Lns 3aMKHYTO TPYGONpPOBOAHON CETH.

. OnpeneneHre MHEPLMOHHOIO Hanopa B Tpy6onpoBoae.

. ViccnepoBaHme npsMoro ruapaBnmMyeckoro yaapa B HanopHoMm Tpybonposoae.

. \amepeHue Temnepatypbl TOPMOXEHNSA rasa B NOTOKE.

. N\amepeHue nasneHns TOpMOXEHUS ras3a B NOTOKE.

. NamepeHue ctatmyeckoro gasneHns rasa B noToke.

. NamepeHue pacxona rasa.

. PacnpegneneHve naeneHns Ha NOBEPXHOCTM LMANHAPA B NMOTOKE.

. PacnpocTtpaHeHune 3atonneHHom cTpyuw.

10. ViccnepoBaHne o6TekaHMs BO34YXOM KPbIIOBOro Npogouns.

3. KypcoBasi pabota no gucuunnvHe

Tembl 10, 11

https://shelly.kpfu.ru/pls/student/docs/F_892148575/Kurs.rab._ MZhG.pdf

9K3ameH

Bonpochbl k ak3ameny:

. HeyctaHoBuBILEECS OBUXEHME XNOKOCTU B XECTKMX Tpybax.

. Mvopasnuueckuin yoap. Ctaguu ruppoynapa. @opmyna XyKoBckoro. [MonHbIA 1 HEMONHbIA rnapoyaapb!.

. 'mopasnuyecknii yaoap. CKOpOCTb pacnpocTpaHeHns yaapHon BONMHbI. [1psMo n Henpsamor ruapoynapbl.

. Bsaumogericteme notoka ¢ orpaHM4mBaowmnMmn ero cteHkamu. Cunbl eNCTBUS NOTOKA HA CTEHKM KaHana.

. Bsaumopgeiicteme notoka ¢ orpaHvmymsatommMmn ero cteHkamm. Crvna geicTens CTPyM Ha CTEHKY.

. [a3oguHammka. YpaBHEHWE SHEPTUU.

. FazoguHamuka. O6obueHHoe ypaBHeHne bepHynnn ons rasa.

. AonabatHoe TeyeHue rasa.

. DHEpronsonMpoBaHHOE TeYeHne rasa.

10. I309HTpONHOE TeyeHune rasa.

11. SHEPronsonMpoBaHHOE N30IHTPOMHOE TEYEHME ra3a.

12. MNapameTpbl TOpMOXEHMS. Temnepatypa TOPMOXEHUS.

13. MNMapameTpbl TOpMOXEHMS. [laBneHne TOPMOXEHUS.

14. CkopocTb 3ByKa.

15. MakcumanbHas CKOpOCTb TeYEHNS rasa.

16. Kputnyeckas ckopocTb TedeHus rasa. Temneparypa, AaBneHne 1 NI0THOCTb rasa B KPUTUHECKOM CEYEHUN.

17. BespaamepHble ckopocTu: Yncno Maxa, npmBeaeHHble CKOPOCTU.

18. NasogmHamnyeckme OyHKUUM NapamMeTpoB TOPMOXEHNS.

19. CBSA3b MeX Ay CKOPOCTbIO M NIoWaabio MONEPEYHOro CEYEHNS B SHEProM30IMPOBAHHOM U303HTPOMHOM MOTOKE.
YpaBHeHue [toroHmo.

20. Na3oanHamnyeckne OyHKLMKM pacxoa.

21. OnpepneneHne NpoxoOHbIX cevyeHnin conna JlaBans ¢ NOMOLLbIO ra3oaMHaAMNYECKMX PYHKLMIA pacxona.
22. PexuMbl Te4YEHUS rasa B kaHane, umetoliem ropno. Tpybka BeHtypu.

23. PexuMmbl Te4yeHns rasa B kaHane, nmetowem ropno. Conno Jlasans.

24. PexuMbl Te4eHns rasa B kaHane, nmerowem ropno. CeepxasykoBoi andpdysop.

O©OoOoO~NOOOTDhWN =
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6.4 MeTtoouyeckue matepuansbl, onpepensitolue npouenypbl oLueHNBaH1Ms 3HaHUA, YMeHUn, HaBbIKOB U (UNK)
onbiTa fesATeNbHOCTU, XapaKTepu3yloLLLuX aTanbl oopMMpoBaHMA KOMMNETeHLUI
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Lna 3a4éra:

56 6annos 1 bonee - "3a4TeHO".

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

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA 6annoB
CemecTp 4

TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIf ONpOC NPOBOAMTCS Ha NPaKTUYECKMX 3aHsATusX. Obyyatowmecs
BbICTYNaloT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHACTBYIOT B 1 10
OMCKyccuW, 0TBEYatoT Ha BOMNpOoCkl Nnpenogasatens. OueHnBaeTcs ypoBeHb
LlOMallHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
Mmartepuvan, aHanm3nposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha OOMOMHUTENbHbIE BOMPOCHI.

KoHTponbHas [KoHTponbHas pabota NpoBOANTCS B Yackl ayAMTOpPHOM paboTbl. Obyvatowmecs
pabota nonyyaroT 3aaHus Ans NpoBepPKU YCBOEHUS MPoiaeHHOro MaTepvana. Pabota 2 20
BbIMOJIHSIETCS B MMCbMEHHOM BUaE U ciaéTcs npenoaasatento. OueHnBarTcs
BnafeHne maTepvanoM rno Teme paboTbl, aHANUTUYECKME CNOCOBHOCTM, BNafeHve
MEeTO4aMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1s1 BbINONHEHUS 3a0aHUA.

NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatolmecs
pabothl NPOBOLSAT y4ebHble SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 20
NPakTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBalOTCS 3HaHWe MaTepuana u
YMEHWE MPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o06opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKU U YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

CemecTp 5
TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NMPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C AoKnanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 8
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHuBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MmaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

KoHTponbHasi |KoHTponbHas paboTa NpoBoAUTCS B Yackl ayanTopHoi paboTebl. Obydatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoiaeHHoro matepuana. Pabota 2 14
BbIMNOSIHAETCS B MMCbMEHHOM Buae 1 caaétcs npenonaeatento. OueHnBaloTCs
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECkme cnocobHOCTW, BnaaeHme
MeTo4aMU, YMEHWNS U HaBblkW, HE0OBXoOMMble AN15 BbINOMHEHNS 3a0aHUIA.

NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0Byyatomecs

pabothi MPOBOLSAT y4ebHbIE SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 3 14
NPaKkTNKO-OPUEHTMPOBAHHbBIX TexHonoruni. OLueHMBaKOTCS 3HaHNe maTepuana u
YMEHUE NPYMEHSATb Er0 Ha NPaKTVKE, YMEHUS 1 HaBbIKK Mo paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHOW obnacTu.
PerncTpaumorHbiit Homep 10290205919 SAEKTPOHHBIH
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

KonuuectBO
6annos

STtan

Mposepka
npakTn4eckKnx
HaBbIKOB

MpakTnyeckmne HaBblKK NPOBEPSAIOTCS NYTEM BbINOMHEHUS 0ByHaOWNMNCS
MPaKTUHECKMX 3a4aHWUiA B YCNOBUSIX, MOTHOCTLIO MIN YACTUYHO NPUONNXKEHHBIX K
YCNoBMAM NPOMPEeCCMOHanbHoOM aeatensHocTu. MNposepsieTca 3HaHne
TEopeTMYeckoro maTepuana, HeobxoaMMoe 4Js NPaBMIIbHOrO COBEPLIEHNS
HEeobX0aUMbIX LECTBUIA, yMEHWNE BICTPOWUTL NOCNEN0BaTENbHOCT AENCTBINM,
npakTnyeckoe BnafeHme npuémamm n MetTogamm peweHns NnpogeccnoHanbHbIX
3apau.

4 14

Ok3ameH

9K3aMeH HaueneH Ha KOMMIEKCHYH0 NPOBEPKY OCBOEHUS AMCLMMINHLI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM goopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe Matepumanom, ero CUCTeMHoe
0CBOEHME, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse Npo6aeMHbIX CUTyaLMnii 1 PeleHUn NPaKTUYEeCKUX 3afaHuii.

50

CemecTp 6

TeKkyLLUA KOHTPONb

YCTHBIN onpoc

YCTHBIA ONPOC NPOBOAMUTCS Ha NPaKTUHECKUX 3aHsATusX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
LUCKYCCWW, OTBEYAIOT Ha BOMPOCHI npenogasatens. OLEHNBAETCS YPOBEHb
LOMaLHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

Na6opatopHble
paboTbl

B ayamTopum, ocHawéHHON COOTBETCTBYIOWMM 060pyLoBaHMEM, 0Dy4atowmecs
NPOBOAST y4e6HbIe 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYIOLWER NpeaMeTHON obnacTu.

Kypcosas
paboTa no
ANCUMNNINHE

Kypcosyto paboTy no oucumunivHe obyyarowmecs nuiyT camocTosITeNbHO AoMa.
Tembl 1 TpeboBaHus k paboTe hopMynMpyeT npenogasatesb. BoinonHeHHast
paboTa coaéTcs npenoaaBaTento B copowopoBaHHoM Buae. B pabote
npennaraetcsi COBCTBEHHOE pelleHre onpeaenéHHoN TeopeTNHECKon nnm
npakTudeckoi npobnembl. OueHMBaOTCS NpopaboTka UCTOYHMKOB, NMPVMEHEHWE
nccnenosatenbCkux METOLOB, MPOBeAeHNe OTAENbHBIX CTaAMi NCCNenoBaHuns,
oopMynMpoBKa BbIBOAOB, cobnogeHne TpeboBaHuii K CTPYKType 1 0pOPMIIEHUIO
paboTbl, CBOEBPEMEHHOCTb BbIMOHEHMSI.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYI0 MPOBEPKY OCBOEHWS AUCLUMANHBI. DK3aMeH
MPOBOAUTCS B YCTHOWM WM NUCbMEHHOM GoopMe Mo 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHue Matepmanom, ero CUCTeMHoe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw

aHanmse |'IpO6J'|eMHbIX CI/ITy&LlI/II7I M peweHnn npakTnyecknx 3a0aHun.
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7. NMepeyeHb OCHOBHOW M [ONONHUTENbHOW yYe6GHOM NuTepaTypbl, HEO6X0AMMON AN OCBOEHUSI AUCLUN/IVHDI

(momynsi)

7.1 OcHoBHasi 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. -
CI16. : apatenbctBo NaHb', 2018. - 208 c.: un. - ISBN 978-5-8114-3278-3. - Pexxum goctyna:
https://e.lanbook.com/reader/book/109512/#2

3. 3amanees, 3.X. OCHOBbI rMAPaBANKM 1 TENNOTEXHWKMN [DNEKTPOHHBIA pecypc]: YuebHoe nocobue / 3.X. 3amanees,

B.H. MocoxuH, B.M. YegpaHos. - CI16. : agaTtenbcTBo NaHb', 2018. - 352 c.: un. - (YuebHukn ons By3os. CneumanbHas
nuteparypa). - ISBN 978-5-8114-1531-1. - Pexxum pgoctyna: https://e.lanbook.com/reader/book/100922/#4

4. CasaHos, V./. T'mapasnvka [9nekTpoHHbIl pecypc]: yuebHuk / .. CasaHos, A.lI'. CxupTtnanse, B.W. MeaHos. - M.:
KYPC: MIHDPA-M, 2017. - 320 c. - ISBN 978-5-906818-77-5 (KYPC). - Pexum pgocTtyna:
http://znanium.com/bookread2.php?book=601869

7.2. OononHutenbHaa nuteparypa:

1. WrepeHnuxt, 0.B. Fmapasnmka [OnekTpoHHbIl pecypc]: YuebHuk. - 5-e napg., ctep. - CI6. : UspatenscTtBo TlaHb',
2015. - 656 c. - ISBN 978-5-8114-1892-3. - Pexxum pocTtyna: https://e.lanbook.com/reader/book/64346/#2
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2. dunuH, B.M. N'napasnuka, nHEBMATUKa 1 TepMoanHammka [OnekTpoHHbIn pecypc]: Kypc nekuwia / Mog pen. dunuHa
B.M. - M.:.n 0 ®OPYM, HALL MHDPA-M, 2015. - 320 c.: 60x90 1/16. - (MpodeccuoHanbHoe obpasosaHue) (Mepennét
7BL) - ISBN 978-5-8199-0358-2 (print). - ISBN 978-5-16-102131-6 (online). - Pexwum goctyna:
http://znanium.com/bookread2.php?book=478661

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

4. 'vprnmos, A.l. MexaHuka XnokoCTv 1 rasa (ruapaBnuka) [OnekTpoHHbIi pecypc]: YuebHuk / A L. Mprunos. - 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. Fngpasnuka [SnekTpoHHbIA pecypc]: YuebHoe nocobuve / B.B. YxuH. - M.: O dOPYM: HAL, NHgppa-M,
2013. - 464 c.: un.; 60x90 1/16. - (Bbiclee obpazosaHue). (nepenneT). - ISBN 978-5-8199-0380-3 (U1 'GOPYM'). -
Pexwum goctyna: http://znanium.com/bookread2.php?book=375072

6. CemeHoB, B.IN. OCHOBbI MEXAHUKM XUIAKOCTM [ONEeKTPOHHbIA pecypc]: yued. nocobue / B.M. CemeHoB. - M. : ®JIMHTA,
2013. - 375 c. - ISBN 978-5-9765-0870-5. - Pexum goctyna: http://znanium.com/bookread2.php?book=462982

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMUHDbI (MOOYNA)

Buaoeoypoku no rugpasnuike - http://www.techgidravlika.ru/view_video_menu.php?id=1

BupTtyanbHas nabopatopust 'Tuapaenuka' (TBEpCKOl rocyaapCTBEHHbI TEXHUYEeCKWiA 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. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoMeHaauumn

nekuum B xo4e nekuUMOHHbIX 3aHATUIA Npenoaasatenb YCTHO, B NOrMYECKM BblAep>XaHHON hopme nanaraet
HOBbIV y4ebHbIN MaTepman, KOTOPbIA KOHCNEKTUPYETCS CTYAEHTAMU C OCTaBNEHNEM (MO
BO3MOXHOCTW) NONER Ons 3aMeToK 1 KOMMEHTapues (JOMOMHEHWUA NEKLMOHHOrO MaTepuana no
pesynbTatam CaMOCTOSTENbHOMO N3YYeHNs pekoMeHLyemol nutepatypbl). Obyyatownecs 3anaTt
npenoaasaTento yTOHHSIoWMe BONPOCHI C LENbo YACHEHNS TEOPETUHECKMX NMONOXEHWNA, aHanu3a
MHpopMaLmm, peleHns NpodneMHbIX 3a4ay 1 ap.

Mpr NOAroTOBKE K NEKLUMOHHBIM U NHBIM 3aHSTUSM MOXET NOHALOBUTLCS MaTepuan, nayyaslunincs
Ha kypcax: 'Matematuka', '®usuka’ n gp. Noatomy ctomT obpalaTbCs K COOTBETCTBYOWNM
NCTOYHMKAM (y4ebHMKaM, MOHOrpadprsimM, CTaTbsM).

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

3aHsTUA TEOPETUYECKMX BOMPOCOB M PELIeHUN 3aay C NPUMEHEHNEM METOAMYECKUX MATEPVANOB U
cneuuann3MpoBaHHOro NporpaMmMHoro obecneyeHus. 3anaqv CBsi3aHbl C M3y4eHUEM PU3NYECcKmX
CBOWCTB XWIKOCTEMN 1 ra3oB, OCHOBHOMO YPaBHEHUS MMAPOCTaTVKW, ONPeneNeHneM Cun AaBneHus
Ha CTEHKM, CKOPOCTb CTPYU 1 pacxona npu UCTEYEHUN U3 OTBEPCTUIA U HAcaaKoB.,
MCMo/b30BaHNEM 3aKOHOM ApxuMena, ypasHeHus BepHynnum u gp.

nabopatopHble | PaboTa obyyatowmnxcs Ha nabopaTopHbIX 3aHATUSIX MOAPa3yMEBAET BbIMONHEHNE HATYPHbIX 1

pa6OTbI BUPTYyalibHbIX 3KCMNEPUMEHTOB KakK Ha UCnbiTaTeNbHbIX CTEeHOAaX, Tak U Ha KOMMNbloTepax,
nocneayoulyto 06paboTky aKCneprMeHTanbHbIX AaHHbIX C UCMONb30BaHNEM Crieunan3npoBaHHbIX
KOMMbIOTEPHBIX NMPOrpamMm, 0oopMIeHUE 1 3awwmnTy nabopatopHbIx paboT.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervcTpaunoHHbiii Homep 10290205919 3AE
CrpaHuua 18 ns 21. -—-l 1| VHITI

S OEMALIGH



Mporpamma aucumnnuHbl "MexaHuka xunakocTu u rasa"; 15.03.02 TexHonormyeckune mMawwvHbl 1 060pyaoBaHNe; OLEHT, K.H. bonapipes

Bup pabot MeTtoaunyeckue peKkomeHaauum

camocTosiTenbHasi | CamoctosiTensHas pabota CTyAeHTOB NoapasyMeBaeT Kak npopaboTky NeKLMOHHOro MaTepurana ¢

pabota MCMONb30BaHNEM PEKOMEHOYEMON y4ebHO NnTepaTyphbl, Tak U OCBOEHUE MaTepvana,
BbIHECEHHOr0 Ha CaMoCTOSITENbHOE U3y4YeHne, a TakXXe BbINONIHEHNE KOHTPOMbHbLIX PadoT 1
KYPCOBOW paboTbl, MOArOTOBKY K YCTHBIM OMpPOCaM, NPakTU4eCKnM 1 nabopaTopHbIM 3aHATUSIM U
3K3aMeHy.

YCTHbIA onpoc | [lnsi MOAroTOBKM K YCTHBIM ONpOcaM PEKOMEHAYETCS BblAENATb B MaTepumane npobneMHble
BONPOCEI, 3aTparvBaemble NpenonasaTenem B NeEKUMMN, U FPyAnNMpoBaTh MHOPMALLMIO BOKPYT HYX.
XenaTenbHo BblAENSTb B UCMOMb3YEMO NUTEPATYPE NMOCTAHOBKM BOMPOCOB, HA KOTOPbIE
pasHbIMK aBTOPaMyt MOryT BbITb faHbl pa3nuyHble 0TBEThl. Ha OCHOBaHMM NOCTAaHOBKM TaKmx
BONPOCOB crnefyeT cobupatb apryMeHThbl B NMONb3y PasfvyHbiX BAPMAHTOB PELIEHUS MOCTABNEHHbIX
3apay. B TekcTtax aBTopoB, TakuM 06pasom, crneayeT BolAeNsATb Cleayolwmne KOMIOHEHTbI:
MocTaHOBKA NPOBeMbl; BAPUAHTLI PEWEHUS; aPrYMEHTbI B NOMb3Y TEX UMW WHbIX BapUaHTOB
peweHns. Ha ocHOBe BblAENEHWS 3TVX SNIEMEHTOB NPOLLE COCTaBNATb COBCTBEHHYIO
apryMeHTUPOBaHHY NO3MLUMIO MO paccMaTprYBAEMOMY BONPOCY.

KOHTpONbHas | BbinonHeHne KOHTPONbHOW paboThl NoapasyMeBaeT CaMOCTOsITeNlbHOE pelleHre 06ydatoLmmMmncs

paboTa 3a[ad, cornacHo ykasaHusm npenogasatens. Mpw sToM cTyneHTaM HeoBX0aMMO OnNMpaThcs Kak
Ha NEeKLMOHHbIN MaTepmran, Tak U Ha CrpaBoYHy0, HOPMATUBHYIO U UHYIO NUTEPATypy, a TakxXe Ha
pelieHns 3aa4, PACCMOTPEHHbIX Ha Y4EeOHbIX 3aHATUSX.

39K3aMeH Mpw NoAroToBKe K 9K3aMeHy HeobX0aMMO, Npex e BCero, onmpaTtbcs Ha KOHCMEKTbl NeKUnii, a
TakXxe Ha NCTOYHUKW, KOTOpble pa36|/|pan|/|0b Ha na60paToprlx N NPakTU4eCKnx 3aHATUAX B
TeyeHue ndy4eHns Kypca.

Ha ak3ameHe obyvatowmiics 0TBEHYaEeT Ha BONPOCH! B BbIOpaHHOM bunete (kaxaplid bunet
COLEPXMT Mo ABa BOMPOCa U3 COOTBETCTBYIOWErO CNMCKa).

npoeepka I'Ipeno,uaBaTenb npoBepsieT NPaBUIbHOCTb pelleHns 3a8a4, CBA3aHHbIX C N3yYeHNEeM PU3ndYeckmx
npakTn4eckKmnx CBOWCTB XWOKOCTEN N ra3oB, OCHOBHOIO YpaBHEHNA rmopocTtaTtukn, onpeneneHnem cun naBneHns
HaBbIKOB Ha CTeHKWN, CKOPOCTb CTpPyu 1 pacxona npn ncted4eHnmn n3 OTBGpCTI/II7I N Hacaakos.,

ncnonb3oBaHneM 3aKkOHOM ApXI/IMe,D,a, ypaBHEHUA BepHynnvl n ap. I'Ipm 3TOM o6yqa+ou1v|Mc9| MoryTt
6bITb 3aaHbl [ONONHUTENbHbIE BOMPOCHI C Le/IblO YTOYHEHUA CTENeHN OCBOEHUA NPakTn4eCKnx
HaBbIKOB.

Kypcosasi paboTa | B npouecce BbiNonHeHWsi KypcoBoi paboTbl CTyAEHTaMM OCBAMBAETCS METOAMKA pacyeTa

no AMCUMNAVHE | TMAPABIMYECKUX XaPaKTEPUCTUK 06BEMHOMO rMAPONPMBOLA U CNOCOH APOCCENnbHOMO
perynupoBaHus. [MapaBnMyeckmii pacyeT rmaponpuBoLa BbINMONHAETCS AN ABYX PEXMMOB
paboTbl: 6bICTPOro NOABOAA MOPLIHS CUIOBOrO FrMapounMHapa U paboyero xona nopwHs. Pacuet
cuCTEMbI NMpu BbICTPOM MOABOAE NMOKA3bIBAET, KAK BAUSIIOT NOTEPW OABNEHUS B MarncTpansx u Ha
annaparax Ha MOLHOCTb pa3BMBaEMyto HacocoM. B pesynbtare pacyeTta cucTembl npu paboyem
XoLle onpenensieTcs He0bXxoAMMOe rMapPaBNNYECKOE CONPOTMBEHNE HEPETYNNPYEMOTO LPOCCENS,
BK/OYEHNE KOTOPOr0 B r’MAPOCUCTEMY MPOM3BOANTCS AN 0BecneyeHns 3a4aHHON CKOPOCTM
LBUXEHNS MOPLHS HA 3TOM pexume. 1o NpeanoXeHHO METOAUKE PACCHNTLIBAOTCS OCHOBHBIE
pasMepbl MPOEKTUPYEMOrO NakeTHOro APOCCENS, U YEPTUTCS ero ackua. Mo utoram npoBepkn Ha
MPOYHOCTb OTAEMbHbBIX Y4acTKOB TPyBonpoBoLa Npy rmapaBnMyeckoM yoape nenaetcs
3aksoyeHre 06 ycnosusix paboTbl CUCTEMBI, a NPY HeobxoaMMocTH paspabaTbiBaloTcs
pekoMeHaauun no N3MEHEHNIO NapamMeTpPoB MMAPONPMBOLA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCMOMNb3YeMbIX MPU OCYLLLECTBIEHMN 06pa30oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MUHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHne gmucumnnmHbl "MexaHuka XnaKocTu 1 rasa” npeanonaraet UCMNoNb30BaHNe Cneayowero nporpaMMHoOro
obecrneyeHunst 1 MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader Xl
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YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXunT npom3BeneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTteneil Beaylmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBAHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. doHn 6ubnumotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeckme
KOMMAeKChbl, MOHOrpadgouu, astTopedpeparbl, AMccepTaLmnm, SHLMKIONEANMN, CMOBAPY U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CeunanbHbie Nepuoanyeckme N3faHns u N3aHus, Bbinyckaemble
nspartenbcteamu By3oB. B HacTosiwee Bpems O5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeeparnbHbIX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB Bbicwero obpasosaHus (PrOC BO) HOBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa ons aHHOW OUCLMNAUHBI UMEETCS B HANUYMK B SNEKTPOHHO-BMBNNOTEYHOR cncTeme
NapatenbcTea "/laHb" , DOCTYN K KOTOPOi NpenocTaeneH obyvatowmmes. 36C NapatenscTea "MaHb" BKIto4aeT B cebs
SMEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenbets y4ebHOM nuTepaTyphbl, a Takxe
SNEKTPOHHbIE BEPCUUN NEPUOLNYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 96C
NapaTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaType 1 HayYHbIM NEPUOLNYECKAM U3LAHUSIM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbBIX HANPaBREeHU A ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbBIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ans GaHHOW OUCUMMNINHBI UIMEETCS B HANM4YMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOpOW npenoctasneH obyyatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CcTyOeHTa" SBNSeTCs 3NeKTPoHHON BrubnunoTtedHoi cuctemoit (36C), npepocTasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONoAHUTENbHBIM MaTepmnanam, NpuobpPeTeHHbIM Ha OCHOBaHUW NPSIMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepalnbHbIX FOCyAapCTBEHHbIX
o0bpas3oBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHuUsl K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMNONHUTENBHOW NUTEpPaTypbl.

11. OnucaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTeNnbHOro
npowecca no gucuunanHe (Moayo)

OcBoeHve ancumnanHbl "MexaHvka XuokocTv v rasa" npeanonaraet Ucrnonb3oBaHue Cneayowero
MaTtepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopusi COCTOUT 13
WHTErPUPOBAHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUS, OCHALLEHHAS COBPEMEHHBLIMU CPELCTBAMM
BOCMPOV3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHnst U nepenadmn anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayAUTOPMM COCTOUT M3: MyNIbTUMEAUAHOMO NPOEKTOPa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOWM CUCTEMbI, @ TakXe UHTePakTUBHOM TPUBYHbI
npenonasaTens, BKAoYaoWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEPCOHANbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKPOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHust obopynoBaHueM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCs KNoYeBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPOCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenogasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCEl CUCTEMOI, He OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHOM Harpyskim obydatolmxcs B yA06HOR 1 [OCTYMHOM
LNst HUX OOpMe C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPeACTB 00y4eHMs, B TOM Y/AC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns Bcex KOpPnopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CeTb UHTEpHeT. KoMnbioTepHoe 06opyioBaHMEM MMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrpaMMHoe
obecneyeHue.

KomnbloTepHbIli Knace, npeactaensiowmii cobol paboyee MECTO Npenoaasatens u He MeHee 15 paboumx mecT
CTYLEHTOB, BK/THOYAIOWMX KOMMBIOTEPHbIA CTON, CTY/, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpPamMMHOE
obecneyeHune. Kaxabiii KOMMNbIOTEP UMEET WNPOKOMONOCHLIV OOCTYN B CeTb VIHTepHeT. Bce KoMMbloTepbl NOOKOYEHbI K
KoprnopaTuBHOW KoMmnbioTepHon cetn KDY n HaxopaTcs B €AMHOM LOMEHE.

CneunannsmpoBaHHas nabopatopvsi ocHalleHa o6opyaoBaHneM, Heo6XoaNMbIM ANsi NpoBeAeHWst nabopaTtopHbix pador,
NPaKTUYEeCKMX 3aHSATUA 1 CaMOCTOSTENbHOM PaboThl N0 OTAENbHLIM AUCLUMUMNMHAM, a TakxXe NpPakTUK 1
Hay4Ho-nccnepoBatenbckol paboTel obyyatowwmxcs. Jlabopatopus paccyvMTaHa Ha 0AHOBPEMEHHYI0 paboTy
obyyalolWmnxcst akagemMnyeckon rpynnsl 6o NoArpynnbl. 3aHATUS NPOBOASATCS Nod PYKOBOACTBOM COTPYAHMKA
YHVMBEpPCUTETA, KOHTPONMPYIOWETO BbINONHEHVE BUOOB y4ebHol paboTbl 1 cobntofeHne npaBun TexHukyn 6e3onacHoCTu.
KayecTBeHHbI 1 KONMYEeCTBEHHbIN cocTaB 060pyA0BaHNS U PACXOAHbIX MaTePManos onpeaensieTcs cneungukon
06pa3oBaTte/bHbIX NPOrpamM.

12, Cpeﬂ,CTBa apantauuv npenogasaHusl oguCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heob6x0OUMOCTH B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolerocs npu sawmuTe KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO n yyebHbIM nnaHom no HanpasneHuto 15.03.02

"TexHonornyeckme mMawmHbl 1 06opynosaHue” 1 Npoduno NOAroToBKM MMapaBnnyeckne MalvHbl, FMAPONPUBOLbI U
rMopOnNHEBMOABTOMATUKA .
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