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PaGouas nporpamma cocrasiena na ocaose ®I'OC BO no cnenmansrocts 21.05.04
l"opnoe neno, yreepixaentoro npukazom MOuH P® or 17 oKTs10pst 2016 r Ne 1298.

PaGouas nporpamma paccMoTpena u o1o6pena Ha 3ace1aHuH Kaepbl FOPHBIX MaIIHH
1 TPAHCIIOPTHO-TEXHOJIOrMYECKHX KOMITIEKCOB «27» suBapst 2017 r, nmpotokon No 7.

3aB. kadepoii ~ /|AJ1. Konbra/

Pabouas mporpamma omo0peHa MeTOHMYECKOH KOMHCCHEN MHCTHTYTa TOPHOTO Jieiia ¥,
Tpancnopra «27» ¢espaist 2017 r, mporokon Ne 9.

[Tpencemarens ﬁ /C.E. I'aBpues/

Pa6ouas mporpamma cocrasiiena: npodeccopom kadp. ITMuTTK, 1.1.H.
“tz#7  [B.C.Barun/
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Jluer pernerpanuu u3menenuii u 100 IHEHH

Ne Paszen Kparkoe coaepxanue [ara. Ne IToanucey
n'n PII1 H3MEHCHHS/ TOMOIHEH Usl [IPOTOKOIA 3aB.
(Mo1yns1) 3ace/TaHusl Kageapoit
Kapenpbl
PIT AKTyanusauus Beex pasaenos PIT 07.09.2018 r.
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1 Ileab ocBOEHHS TUCHUILIHHDBI

Llenpto ocBOeHMS IOUCHUILIMHBI (MoOmyinsi) «l uopaenuxa» siBisercs (HOPMHUPOBAHUE Y
CTYACHTOB 3HaHMH (DyHIIaMEHTAIbHbIX 3aKOHOB T'MJPABIMKA U YMEHUH UX NPUMEHEHUs NpU
pELICHUH WH)KEHEPHBIX 33/1a4 B TOPHBIX MAIIMHAX M TOPHOAOOBIBAIOIINX TEXHOIOTHSX.

2 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMbl OATOTOBKH
crenHaJIucTa

Jucnunnmna «['WapaBivka) BXOAWT B BapUaTUBHYIO 4acTh Oyioka 1 oOpa3oBarenbHOM
[IPOrPaMMBI.

Jlns u3ydeHus: JUCHUILIMHBI HEOOXOAUMBI 3HaHUs (YMEHHU, BlaJeHus ), chOpMUPOBaH-
HBIE B PE3yJIbTaTe U3yUEHUS JAUCLUIUINH

b1.b.09 «Marematukay;

b1.5.10 «®usuxa;

b1.b.16.01 «TeopeTruueckas MexaHUKay;

b1.5.16.02 «ConpoTuBieHre MaTepuagoB.

3HaHusa (yMeHUs, BIAJACHHUS), MOTYYCHHbIE NPU U3YYCHUH JAHHOW IHCHUIUIMHBI OyIyT
HEOOXOIUMBI [TPU U3YyYEHUH TUCLUILINH

b1.5.40 «'uaponHeBONIPUBO/I U TUIPOITHEBMOABTOMATHKA TOPHBIX MAIIUHY;

b1.B.IB.03 «IIpoektupoBanue M pacyeT CIAEAAIIUX CHUCTEM TUIAPONPHUBOAOB T'OPHBIX
MAaIIUH U 000PYIOBaAHUS.



3 Komnerenuuu ody4yawuierocsi, GopmMmupyembie B pe3yJjbTaTe 0CBOCHHS
AUCHHUILIMHBI (MOYJisl) ¥ IUIAHUPYEMble Pe3yJIbTaThl 00y4eHHus

CtpyKTypHBII
JIEMEHT

KOMIICTCHIIUHN

YpoBeHb OCBOEHUSI KOMITETCHIUNA

IIK-14 - roTOBHOCTBHIO YYACTBOBATH B HCCJIETOBAHUIX 00bEeKTOB NMPodeccHoOHAIBLHOM Jesi-
TeJbHOCTH M UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh

- MCTOABI UCCIIEAOBaHNA THAPABINKA I'OPHBIX MallluH U OGOpy,Z[OBaHI/IH Ha
YPOBHC OCBOCHHA MaTcpuaja, IpeaCTaBJICHHOIO Ha ay JMTOPHBIX 3aHATHAX,

- MCTOABI UCCIIEAOBaHWA T'MAPAaBINKN I'OPHBIX MalllMH U O60py,Z[OBaHI/I$I Ha
YPOBHC OCBOCHHA MaTCpHraia, NIPCACTABIICHHOI'O HAa ayAUTOPHBIX 3aHATHAX C 10O~
MMOJTHUTEIBbHBIM HMCII0Ib30BaHUEM OCHOBHOM U HOHOHHHTGHBHOﬁ JIMTEPATYPHI,

- MCTOABI UCCIICAOBAHWA T'MIPABJINKN I'OPHBIX MAalllMH U O6OPYHOBaHI/I$I Ha
YPOBHE OCBOCHHUA MaT€puraia, IpCaACTaBJICHHOI'O Ha ayAUTOPHBIX 3aHATHUAX C 10~
MMOJTHUTEIbHBIM HCIOIL30BaHHUEM OCHOBHOM U HOHOHHHTGHBHOﬁ JIMTCPATYPHI, a
TAKKC ITYTEM HCIIO0JIb30BAHUSA BO3MOKHOCTEH HHQ)OpMaHHOHHOﬁ CpCIbl.

YmMmern

- HCCIe10BaTh THAPABIMKY TOPHBIX MAllMH U 000pYA0BaHUs Ha YPOBHE MAaTEpH-
aJla, IPEJCTABJIICHHOTO Ha ayIUTOPHBIX 3aHATHSIX;

- HCCle10BaTh THAPABIMKY TOPHBIX MAlllMH U 000pYA0BaHUs Ha YPOBHE MAaTEpH-
aJla, IPEJCTABICHHOIO Ha ayAUTOPHBIX 3aHATHUAX C CAMOCTOATEIbHBIM HUCIIOJIB30-
BAHMEM OCHOBHOM U JOIIOJIHUTEIBHON JIUTEPATYPHI;

- HCCIIeI0BATh TU/IPABIIMKY FTOPHBIX MAIIMH U 000py10BaHUS HAa YPOBHE MaTepHU-
aja, NpeACTaBICHHOr0 Ha Ay JUTOPHBIX 3aHATUAX C CAMOCTOSTEIIBHBIM UCIIOIb30-
BaHNEM OCHOBHOM U JOIIOJIHUTEIBHOM JINTEPATYPHI, a TAKXKE IIyTEM MCIIOJIb30Ba-
HUS BO3MOXKHOCTEN MH(OPMALIMOHHOM Cpeibl.

Bnaners

- METOAaMH UCCIICAOBAHNA HAACKHOCTU I'OPHBIX MAIllMH U O60py,Z[OBaHI/I$I Ha
YPOBHE MaTepuaia, NIpeaACTaBJICHHOIO Ha Ay JMTOPHBIX 3aHATHAIX

- MCTOAaMHU UCCIICAOBAHUS HAIC)KHOCTU I'OPHBIX MAIlIMH U O60py,HOBaHI/I$I Ha
YpOBHE MaTcpurajia, NpCACTAaBJIICHHOI'O Ha ayAUTOPHBIX 3aHATHUAX, C CaMOCTOA-
TCJIbHBIM HCIIOJIb30BAHUEM JINTCPATYPHI,

- MCTOAaMHU UCCIICAOBAHUA HAJAC)KHOCTH I'OPHBIX MAalllMH 1 O60py,[[0BaHI/I$I Ha
YPOBHE MaTcpualia, NpCACTABJICHHOI'O Ha ayAUTOPHBIX 3aHATHUAX C CaMOCTOs-
TEIBLHBIM HCIOIL30BAaHHEM OCHOBHOM U I[OHOJ'IHI/ITGJ'H)HOI\/JI JIUTECPATYPhI, a TAKKEC
IyTEM HCITIO0JIb30BAHUA BO3MOXKHOCTE HH(I)OpMElI.[PIOHHOfI CpCabl.




4 CTpyKTypa U co/iepKaHue QM CUMILTHHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISICT S 3a4eTHhIX enunuil 180 akaa. 4acoB, B TOM YHCIIE:

KOHTaKTHas pabora — 16,9 akan. 4acos:

aynutopHas — 14 akaj. 4yacos;

BHeayuTopHas — 2,9 akaj. 4acos;
camocTosTeNbHas padota — 154,4 akaj. 4yacos,

NOJTrOTOBKA K 9K3aMeHy — 8,7 aKaJl. 4acoB.
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1. OcHOBHEBIE CBOMCTBA KUJIKOCTEHR 2 0,5 1 0,5 8 CamocrosarenbHoe uzydenue |MunuBuayansHoe cobece- |[1K-14
y4eOHOM M HAy4YHOU JIUTepa- |IOBaHUE. 3amuTa Jabopa- |3yB
Typsl. [Touck gonmONHUTENBHOMN | TOPHBIX paboT. BeimomnHe-
uH(popmMaluu 1o Teme (padboTa |HHE MPAKTHUYECKUX padoT
¢ Oubnuorpapuyeckum mare- |(3a1ay).
pHalaMH, C 3JICKTPOHHBIMH
ouommorexkamu 1 DOP, uH-
(dhopmMarmoHHO-
KOMMYHHKAITMOHHBIE ceTu WH-
TEPHET).
2. l'unpocraTuka 2 0,5 0,5 8 CamocrosarenpHoe uzyduenue |MunuBuayansHoe cobece- |[1K-14
yueOHOM 1 HayyHOU JuTepa- |loBaHuE. BrinmonHenue 3yB

Typsbl. [lorck gONOTHUTENBHOM
uH(popmManuu 1o teme (padbora
¢ Oubnumorpaduyeckum mare-
pHaamH, ¢ SJIEKTPOHHBIMU
ouomorexkamu 1 DOP, uH-
(dbopmMarmoHHO-
KOMMYHHKaIMOHHBIE ceTH 1H-
TEpHET).

HpaKTHYECKUX padoT (3a-
Jay).
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3. Kunemarnka »)uaKoctu 2 10,5/05] 1 1 8 CamocrositensHoe uzyuenne |MunuBuayansHoe codece- |I1K-14
yueOHOM 1 HAyYyHOU JHUTepa- |J0oBaHuUe. 3ammra Jabopa- |3yB
Typsl. [louck nononHUTENbHOMN [ TOPHBIX padboT. Beinonxe-
uHpopmanuu 1Mo Teme (padoTa |HHE MPAKTHUYESCKUX padoT
¢ oubnuorpaduueckum mare- |(3aznay).
pHaliaMu, C 3JIeKTPOHHBIMU
ouomorexkamu U DOP, uH-
(dhopmMarmoHHO-
KOMMYHHKaIIMOHHBIE ceTH H-
TEpHET).
4. OCHOBBI THAPOAMHAMUKHI 2 10,5/0,5/1/0,5| 0,5 8 CamocrositensHoe nzyuenne |MunuBuayansHoe cobece- |I1K-14
yueOHOIl M Hay4HOIl TuTepa- |JoBaHUe. 3amuTa jadopa- |3yB
Typsl. [lonck nononHUTENBHOMN | TOPHBIX paboT. Brinomnxe-
uHpopManuu 1o TeMe (paboTa |HHE MPAKTUYECKUX paboT
¢ oubnuorpaduueckuMm mare- |(3aznay).
pHagamMH, ¢ IEKTPOHHBIMU
ouobmnorexkamu u S0P, uH-
¢dopmanroHHO-
KOMMYHHKAIIMOHHBIE ceTH MH-
TEpPHET).
5. PexxnMBbI IBIKEHUS KUIKOCTH U THI- 2 1 1/0,5| 0,5 8 CamoctosrenpHoe uzyduenue |MunuBuayansHoe cobece- |[1K-14
PaBIMYECKHUE CONPOTUBIICHUS y4eOHOM W HAy4YHOU JUTEepa- |IOBaHME. 3ammuTa Jabopa- |3yB
Typbl. [IOMCK TOMONMHUTENBHOM | TOPHBIX paboT. BrimonHe-
uH(popMaluu 1o teme (paboTta |HHE MPAKTHUYECKUX padoT
¢ Oubnuorpapuyeckum mare- |(3a1ay).
pHaiamH, ¢ JIeKTPOHHBIMU
ouobmnorexkamu u 0P, nH-




AynuropHas
KOHTaKTHas paboTa

dopma TeKyIero KOHTPoJIs

27 E
=3 g £
2 (B akaj. yacax) T . > e F
Paznen/ Tema 2 5 5 Bun camocrosTensHOM yYCIIEBAEMOCTH U 2 55
JUCIUTIAHBI % - C ol o] &S paboTsI IIPOMEXYTOYHOH arrecra- | £ 2 q;)
= |EE|Eg g= i 55 3
2 @2 ¢ s S
= S8 &8 z 9 o
o \@ ;a
dbopMaImoHHO-
KOMMYHHKAIIMOHHbIE ceTu NH-
TepHer). PazpaboTka riocca-
pHs K TEME.
6. Teuenue xuaroctu uepes orepctust u | 2 |0,5/0,5/1/0,5| 0,5 8 CamocrosarenbHoe uzydenue |MunuBuayansHoe cobece- |[1K-14
HacaJKu y4eOHOM M HAy4yHOU JUTepa- |IoBaHUE. 3amuTta Jabopa- |3yB
Typsl. [Touck gonmONHUTENBHOMN | TOPHBIX paboT. BeimonHe-
uH(popmaluu 1o Teme (padboTta |HHE MPAKTHUECKUX padoT
¢ obubnuorpaduueckum mate- |(3amay).
pHaliaMu, C 3JIeKTPOHHBIMU
ouobmnorexkamu u 0P, uH-
¢dopmanroHHO-
KOMMYHHKAITUOHHEIE ceTh 1H-
TEpHET).
7. TunpaBnuyeckuii pacyer Tpyoomnposo- | 2 |0,5/0,5/1/0,5| 0,5 6,4 |CamocrostensHoe u3yuenue |MuauBuayanbHoe codece- |(I1K-14
JIOB y4eOHOM W HAy4yHOU JUTepa- |IoBaHUE. 3amuTa Jabopa- |3yB
Typsl. [Touck HOMONMHUTENBHOHN | TOPHBIX paboT. BeimonHe-
uH(popMaluu 1o teme (padboTta |HUE MPAKTHUYECKUX padoT
¢ Oubnuorpapuyeckum mare- |(3a1ay).
pHaJlaMH, C 3JICKTPOHHBIMH
ouomorexkamu U DOP, uH-
(dhopmMarmoHHO-
KOMMYHHKAITMOHHBIE ceTu NH-
TEPHET).
HToro mo qucuuiinue 2 412 6/2 4 154.4 IIpomexyTouHas aTTe-

cranus (3K3aMeH)




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH
1. TpaauumoHHbIe 00pa3oBaTebHbIE TEXHOJOTHH OPUCHTHPYIOTCS Ha OPraHU3aIi0 00pa30BaTEIHHOTO MPOIECCa, MPE/ITOIaraloiylo MpsMyro
TPAHCISALUIO 3HAHUN OT MPEToaBaTelis K CTyIeHTY (IPEUMYIIIECTBEHHO Ha OCHOBE 00BSICHUTEIBHO-MILTIOCTPATUBHBIX METOIOB 00yueHus1). YdueOHas
JEATEIIbHOCTh CTY/ICHTa HOCUT B TAKUX YCJIIOBHSIX, KaK MPaBUIIO, PENPOSYKTUBHBIN XapaKTep.
@opmbl y4eOHBIX 3aHATHI € HCIOJIb30BAHUEM TPAAMIMOHHBIX TEXHOJIOTHIH:
NudopmanronHas JeKus — Mocie10BaTeIbHOE U3JI0KEHUE MaTepraia B JUCIIUIUIMHAPHOHN JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOab-
HBIMU CpeJICTBaMH (MOHOJIOT IIPETo/1aBaTelis).
[IpakTrueckoe 3aHsITHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HABBIKOB I10 MPEJI0KEHHOMY aJITOPUTMY.
JlaGopaTopnast paboTa — opranusaiys yueOHoil paboThl ¢ pealbHBIMH MaTepUAIbHBIMU ¥ HH()OPMAIIMOHHBIME 00BEKTaMH, SKCIIEPUMEHTANIbHAS pabo-
Ta C aHAJIOTOBBIMH MOJICTISIMU PEATBHBIX 00BEKTOB.
2. TexHos0ornu mMpooJeMHOT0 00y4eHHsI — OpTaHU3aIis 00Pa30BaTEIHLHOIO MPOIIEcca, KOTOpas MPEIIToJiaracT MOCTAHOBKY MPOOJIEMHBIX BOIIPOCOB,
CO3/1aHHe y4eOHBIX MPOOIEMHBIX CUTYaLUN U1 CTUMYIUPOBAHUS aKTUBHOM MMO3HABATEIbHOM JEATEILHOCTH CTYICHTOB.
®opmMbl yUeOHBIX 3aHATHI € HCIOJIb30BAHHEM TEXHOJIOTUI MPOOJIeMHOr0 00yYeHus :
[IpoGnemHas JgeKIus — U30KEHUEe MaTepuaa, mpernoararlinee NoOCTaHOBKY MPOOJIEMHBIX U IMCKYCCHOHHBIX BOIPOCOB, OCBEILIEHUE Pa3INYHBIX
Hay4HBIX T0JIX0J/I0B, aBTOPCKHME KOMMEHTAPUU, CBSI3aHHBIE C PA3JIMYHBIMU MOJIECTISIMA UHTEPIIPETAIIMN U3Y4aeMOro MaTepuara.
[IpakTuueckoe 3ansaTue B hopMe MpakKTUKyMa — OpraHu3anus yueOHoi padoThl, HalpaBieHHAs Ha PellIeHUe KOMIUIEKCHON y4eOHO-TI03HaBaTeIbHOM
3a/1a4uu, TpeOyIolIeH OT CTyJAeHTa MPUMEHEHHS KaK HAyYHO-TCOPETUUCCKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.
3. TexHOI0rMH MPOEKTHOr0 00y4YeHHs — OpraHu3aius o0pa3zoBaTeNbLHOTO MPOIEcCca B COOTBETCTBUU C aJITOPUTMOM MOATAITHOTO PELIEHUs MPOoOIeM-
HOM 3a/1a4¥ WIW BBIMOJTHCHUS y9eOHOT0 3a1aHusl. [IpoeKT mpenoaraeT COBMECTHYIO y4eOHO-TT03HABATEIIBHYIO ACSITEIILHOCTD TPYIIIBI CTYICHTOB,
HaIMpaBIIEHHYIO HA BEIPA0OTKY KOHIIEMIMH, YCTAaHOBJIICHHE 11eJIei 1 3a/1a4, (OpMYITHPOBKY 0XKHIAEMBIX PE3YIbTATOB, OMpeIeIeHe TPUHIIUIIOB U Me-
TOJUK PEIICHUS TTOCTABJICHHBIX 3a/1a4, INIAHUPOBAHUE X0/1a pa0OTHI, MOUCK JOCTYITHBIX M ONTUMAJIBHBIX PECYPCOB, TOITAMHYIO PeAU3aIMIO MJIaHa
paboThl, IPE3EHTALIUIO PE3YILTATOB PAOOTHI, UX OCMBICICHHE U PEQIIEKCHIO.
OCHOBHOI THII IPOEKTOB:
HccnenoBaTenbCkuii MPOEKT — CTPYKTYypa NMpUOIMKEHa K popMaTy HAyYHOTO HCCIEI0BaHUs (JI0Ka3aTeIbCTBO aKTYaIbHOCTH TEMBI, OIIpeIeICeHIe
Hay4YHOU MPOoOJIEeMBI, MpeIMeTa U 00BEKTa UCCIEOBaHUS, IIEJIeH U 3a/1a4, METO/I0B, MCTOYHUKOB, BBIIBIDKCHHUE TUIIOTE3bI, 0000IIEHUE PE3YIhTATOB,
BBIBOJIbI, 0003HAaYEHHE HOBBIX TPOOIIEM).
4. UHTepakTUBHbIE TEXHOJIOTHH — OpTraHU3aIMs 00pa30BaTEIHLHOTO MPOIIeCcca, KOTOpast MPEANOIaracT akTHBHOE U HEIMHEHHOE B3aUMOICHCTBUE
BCEX YYaCTHUKOB, IOCTHKEHUE HA 3TOM OCHOBE JINYHOCTHO 3HAYMMOTO JIJISl HUX 00pa30BaTeIbHOTO pe3yabTata. Hapsiny co cnenuanu3npoBaHHBIMU
TEXHOJIOTUSIMU TaKOTO POJIa MPUHIIUT HHTEPAKTUBHOCTH MPOCIEKUBACTCS B OOJBIIMHCTBE COBPEMEHHBIX 00pa3oBaTeNbHbIX TeXHOJIOTHI. MHTEpak-
TUBHOCTH MOJPA3yMeBaET CyOBEKT-CyOBEKTHBIE OTHOIIIEHHUS B X0J/I€ 00pa30BaTEeIbHOTO MPOIlecca 1, Kak CleACTBHE, OPMHPOBAHHE CaMOPa3BUBAIO-
mieiicst nHGpOPMAITMOHHO-PECYPCHOM CpeIbl.
DopMbl Y4eOHBIX 3aAHATHI C MCIOJIb30BAHUEM CIEIHAJTU3MPOBAHHBIX HHTEPAKTHBHBIX TEXHOJIOTHIA:
Jlexuus «oOpaTHOM CBSI3U» — NEKIUSI—TTPOBOKAIUs (M3I0KEHIE MaTeprala ¢ 3apaHee 3alIaHMPOBAaHHBIMU OIIMOKaMHU ), IEKIUsA-0ecena, TeKIns-
JUCKYCCHS, JTEKIUS-TIPECCKOH(EPEHITHS.



5. UHpopMainOHHO-KOMMYHHKAILMOHHbIE 00pa3oBaTe/bHbIe TEXHOJIOTHHM — OPTaHU3aIMs 00pa30BaTEIBHOTO MPOIEcca, OCHOBAHHAS HA IIpUMe-
HEHHMHU CHEeLMATU3UPOBAHHBIX IPOrPAMMHBIX CpeJl M TEXHUYECKUX CPEICTB pabOThl C HH(OPMALHEH.

®opMBbI y4eOHBIX 3aHATHH C HCI0JIL30BAHMEM HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIi:

Jlexuusi-Bu3yanu3anus — U3J10)KEHUE COZIEPKaHMsI COIPOBOXKIACTCA IIPE3eHTalMel (1IeMOHCTpalel yueOHbIX MaTepHuasoB, IPEACTaBIECHHBIX B pa3-
JIMYHBIX 3HAKOBBIX CHCTEMaXx, B T.4. WIUTFOCTPATUBHBIX, IPaUIECKUX, ayTUO- U BHICOMATEPUAIIOB).

[IpakTryeckoe 3aHsATHE B (POPME IPE3EHTALMU — NIPEJICTABICHUE PE3YIbTaTOB IPOEKTHON MIIN MCCIIeI0BATEIbCKON AEATEIIbHOCTH C UCII0Ib30BAHUEM
CHELMAIM3UPOBAHHBIX IPOTPAMMHBIX CPENl.



6 YueOHO-MeTOAMUYeCKOe o0ecriedeHne CaMOCTOATEIbHO padoThl

[To muctumunae « uapaBIuKa» MpeaycCMOTpEHa AyANTOPHAS U BHEAYIUTOPHASI CAMOCTOSITeNIbHAS paboTa 00yJarouXcsl.

CamocrosTenbHas padoTa 10 OCBOCHUIO JUCIUILIUHBI HEOOX0MMa JTsl yriTyOJIeHHOTo N3ydeHus MaTtepuana Kypca. CamoctositenbHas pabota
CTYJICHTOB PEeTIaMEHTHPYETCs TpaduKamMu y4eOHOTO MPOIecca U CaMOCTOSTETbHOU PabOTHI.

CamocrosTenbHas padoTa CTyIEHTOB COCTOUT M3 CJICIYIOIIUX B3aUMOCBSI3aHHBIX YacTEH:

1) N3ydenne TeopeTudeckoro Mmatepuaia B popme:

e CaMoCTOSITeIIbHOE H3yYCHHUE YICOHOW M HAyYHO JIUTEPATYPHI TI0 TEME

e [Tonck momonHuTENbHON MH(MOpMaIMK 1o TeMe (pabota ¢ GudIMorpaguIeckuM MaTepraiaMH, ¢ JIEKTPOHHBIME Onbnrorekamu U JOP, nn-
(bopMaIoOHHO-KOMMYHHUKAIIMOHHBIC ceT IHTEepHeT).

OcTtatro4HbIe 3HAHUS ONPEACTSIOTCS Pe3yIbTaTaMH CJIa4d dK3aMeHa.

2) [TonroToBka K MPakTUYECKOMY 3aHSITHIO M BBITIOJIHEHUE MTPAKTHYECKUX PadoT.

CamocTosiTenpHasi paboTa BBITOJHICTCS CTYICHTAMH Ha OCHOBE y4€OHO-METOINICCKUX MAaTEPHATIOB TUCIIUTUIMHEI, IPUBEACHHBIX B pa3jeie 7.



7 OueHo4YHbIe CpeACTBA Jisl MPOBEAeHHUS MPOMEKYTOUHOI aTTecTalnu
[TpomesxyTodHas aTTeCTalUsI UMEET IIEITBI0 ONPEICIIUTh CTEIICHD JOCTHXKEHHS 3aIlJIAHMPOBAHHBIX PE3yIbTATOB 00y4eHUs 10 auciuruinie «[ uapas-
JUKay 3a MepuoJl 00yUeHUs U IPOBOAUTCS B (hOpME IK3aMEHA.

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranumn.

CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OneHouHble CpeCTBA
KOMIETEHINH
IIK-14 - roTOBHOCTBHIO YHACTBOBATH B HCCJIEAOBAHUAX 00beKTOB NMPOdheCcCHOHAIBLHOM AeATeTbHOCTH U X CTPYKTYPHBIX 3JIeMEHTOB
3HaTh - OCHOBHBIE OIPEAEIICHHS U MIOHATHS 110

JUCLHUIIJIMHE HA YPOBHE OCBOCHUS MaTEpH-
ajia, IpeJCTaBICHHOIO Ha ayAUTOPHBIX 3a-
HATUSX;

- OIPEIEIICHUS U IOHATHS 110 JUCLUIUINHE
Ha YPOBHE OCBOCHHS MaTepHaa, pe-
CTaBJICHHOT'O Ha ayAUTOPHBIX 3aHATHAX C
JIOTIOJIHUTEIIbHBIM MCIIOJIb30BaHUEM OC-
HOBHOM U JIONIOJIHUTEJILHOM JINTEPATYPHI;

- OIIPE/CIICHHUS], IOHATHS, ITPABUJIA U TIPO-
L[ECCHI 10 JUCLUIIJIMHE HA YPOBHE OCBOE-
HUs MaTepuaia, peCTaBICHHOTO Ha
ayIUTOPHBIX 3aHATHUAX C JOIOIHUTEIbHBIM
HCITOJIb30BAHUEM OCHOBHOM U JIOIIOJIHH-
TEJILHOM JINTEPATyphI, a TAKXKE IIyTEM UC-
M10JIb30BAHUS BO3MOXKHOCTEHN MH(pOpMaIu-
OHHOM CpeJbl.

Teopernueckue BOMPOCH K K3aMeHy (TIepeueHb BOMPOCOB PUBEICH B pazzeine 7, 0)

VMmeTs - KOPPEKTHO BBIPAXKATH MOJIOKEHUS MPEI-
METHOH 00J1aCTH 3HAHMIA;

- BBIJICJISITh OCHOBHBIE MOJIOKEHUS MPEI-
METHOH 00J1aCTH 3HAHMUIA;

- CaMOCTOSITEIFHO IPUOOPETATh TOTIOTHH-
TCJIIBHBIC 3HAHUA U YMeHI/Iﬂ;

- apryMEHTHPOBaHO 00OCHOBBIBATH TOJIO-
YKEHUS MPEMETHON 001acTH 3HAHUS

- IPUMEHSTH NPABOBbIE U HOPMATHUBHBIE

Teopernueckue BOIpOCH K AK3aMeHY (IIepeyeHb BOIPOCOB MPUBEEH B paszaene 7, 0)




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeaCTBA

KOMIICTCHIIN

aKThI B cepe 0€30MacHOCTH, OTHOCSAIIIMXCS
K BUY U 00BEKTY IpoecCHOHAIbHOM Jie-
ATEIBHOCTH.

Bragern - OCHOBHBIMHU METO/IaMH PEIICHHUS MTOCTAB-
JICHHBIX 3aa1a4,

- IPAKTHYECKMMH HaBbIKAMH HCIIOJIb30Ba-
HUS BJICMCHTOB IMPAKTHUYCCKUX 3HaHuU
IpeIMETHOM 00JIACTH Ha APYTUX TUCIHU-
IJIMHAaX 1 Ha 3aHATHUAX B aYI[I/ITOpI/II/I;

- HABBIKAMH ¥ METOIHKAMH 000GIICHNS Teoperudeckue BOIPOCH K IK3aMeHY (IIEpeYeHb BOIIPOCOB MPUBEICH B pasjene 7, 0)
pEe3yabTaTOB PEIICHUS;

- CIIOCOOaMU OIICHUBAHUS 3HAYMMOCTH U
HpaKTH'—IeCKOﬁ IMPUTOJHOCTH IMOJYYCHHBIX
pEe3yJIbTaToB;

- CITIOCOOHOCTHIO 00CYKIaTh CIIOCOOBI 3()-
(EKTUBHOTO peIlICHHS TTOCTABICHHbBIX 3a-
Jad.

0) [lopsinok mpoBeeHNUs MPOMEKYTOUYHOMH ATTeCTALMH, MOKA3aTeJIH U KPUTEPUH OLIEeHUBAHMA:

[TpoMexyTodHast aTTeCTAIHS 10 TUCIUTUTHHE «[ UapaBIvuKay BKIOYACT TECOPETUICCKHIE BOIIPOCHI, TO3BOJISIONINAE OIICHUTh YPOBEHD YCBOCHHS
00y4aroIUMUCS 3HAHUH, U TPAKTHUECKHE 3a/IaHuUs, BBIABISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BJIaJICHUH, MPOBOIUTCS B hopMe IK3aMEHa.

DK3aMeH 110 JIAHHOU JTUCITUTUIMHE TIPOBOJIUTCS B YCTHOHM (popMe 1O IK3aMEHAIIMOHHBIM OMJIeTaM, KaXKIbIi M3 KOTOPBIX BKIIFOUAET 2 TEOpETHYC-
CKHX BOIIPOCA U OJTHO MPAKTHYECKOE 3aJaHue.

IMoka3aTeu U KPUTEPUH OLIEHUBAHUS IK3aMeHa:
— Ha OIEHKY «OTJHYHO» (5 0a/I0B) — 00yYarOMIHMIiCsS TEMOHCTPUPYET BHICOKUH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMa-
THYECKOE U TITyOOKOE 3HaHKME YIeOHOr0 MaTepralia, CBOOOIHO BBITOJIHSIET IPAKTHUCCKHE 33JIJaHUs, CBOOOTHO ONIEpUPYET 3HAHUSAMHU, YMEHUSAMU, TTPH-
MEHSIET X B CUTYAIUSIX MMOBBIIIEHHOW CJI0KHOCTH.
— Ha OIICHKY «Xopoiio» (4 6amra) — o0yJarmuiicss AEMOHCTPUPYET CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHITUN: OCHOBHBIC 3HAHUS, YMECHHS
OCBOEHBI, HO JIOMYCKAIOTCS He3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TP aHATUTHYECKUX OTEPalHsX, IEPEHOCe 3HAHUN U YMEHUI Ha HO-
BbIC, HECTaH/IaPTHBIC CUTYAITUH.




— Ha OLIEHKY «Y/AO0BJIETBOPUTEJIBLHO» (3 06auia) — 00yJaronuiics JeMOHCTPUPYET OPOTOBBIA YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/1€
KOHTPOJIbHBIX MEPOTIPUSATHI TOMYCKAIOTCS OIIMOKH, MIPOSBIIAETCS OTCYTCTBHE OT/IEIbHBIX 3HAHUM, YMEHUI, HABBIKOB, 00Y4arOIIMICS UCTIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHUY 3HAHUSIMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaIUH.

— Ha OLICHKY «HEeY/10BJIETBOPUTEJIbHO» (2 6amia) — oOydaromuiics AeMOHCTpUpYeT 3HaHus He 6osee 20% TeopeTuyeckoro MaTepuana, JOoImycKaeT
CYIIECTBEHHBIE OMNOKH, HE MOXKET NOKa3aTh MHTEUICKTYaJIbHbIEC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey/10BJIeTBOPUTeJIbHO» (1 6amn) — oOydaromuiics He MOXKET IM0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00BsICHEHUs UH(OpMa-
LIUU, HE MOXKET NI0KA3aTh MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS IPOCTHIX 3a]1a4.

Jl11s mpoBeIeHUs] KOHTPOJIsl 3HAHUN, YMEHUHN M HaBBIKOB CTYJIEHTOB I10 AUCHUIUIMHE pa3paboTaHbl TEOPETUUECKUE BOMPOCH! JII CAMOKOHTPOJIS IPU
IIOJITOTOBKE K dK3aMEHY:

LN e

RRO©oNOo GA

Ilepeuens mem u 3a0anuit 011 n0020MOGKU K IKIAMEHY:

UYro npencrapiser co00i MIOTHOCTb U YAEIbHBINA BEC )KUJIKOCTH, U KAKOBBI €IMHULIBI X U3MEPEHUSI?

Kakumu oCHOBHBIMH CBOMCTBaMH 00J1a/1a10T KalleJIbHbIE )KUIKOCTH?

KakoBa B3anuMocBs3b K03(hpunmenTa c:kMMaeMoCT! U MOJYIS YIPYTOCTH XKUAKOCTH? KakoBbI 3HAU€HUSI MOAYJS YIPYTOCTH BOJBI, MUHEPATb-
HBIX Macell U cTanu?

Kak uzmensitorcs napaMeTpsl XKUIKOCTU IPYU U3MEHEHUU JIaBJICHUS U TEMIIEpaTypbl?

KaxoBa B3auMOCBsI3b MEXly KHHEMaTUUECKOHM, TMHAMUYECKON U YCIIOBHOM BA3KOCTBIO? B KakuX €IMHNULIAX OHU U3MEPSIOTCS?

Urto Takoe ruipocTaTUYeCcKoe JaBeHre, KAKMMH CBOMCTBAMH OHO 00J1aZlaeT U B KaKUX €AUHMIIAX OHO U3MepseTcs?

Kaxue cuipl IeiCTBYIOT Ha )KMJIKOCTh U KaKHE U3 HUX YYUTBHIBAIOTCS B ypaBHEHUH Jiepa?

KaxoBbl COOTHOLIEHUS MEKIAY aOCOTIOTHBIM, U30BITOUHBIM, aTMOC(EPHBIMH BAKYYMMETPUUECKUM JaBICHUIMU?

Kak 3anuceiBaeTcss OCHOBHOE YpaBHEHHUE T'MIPOCTATUKN?

0. Yro mpexacTaBiseT coO0 MOBEPXHOCTh PABHOTO JABJICHUS B MTOKOSIICHCS HKHUIKOCTH?
1. Kak ompenensiercs cuia JaBleHUs KUIKOCTH Ha IJIOCKYI0 M KpUBOJHMHEWHHYI0 cTeHKy? Kak ompezensercs moiokeHue IeHTpa AaBieHus’? B

KaKUX CIydasX HEHTp JaBJICHUS U TshKecTu coBnagaroT? O ueM riacut 3akoH Apxumena?

12. Kakue BO3MOKHBI BU/IbI IBHYKEHUS )KUIKOCTH? UeM 0TMeuaroTcsl yCTaHOBUBILIEECS M HEYCTAHOBUBILICECS IBHKEHUE KUJIKOCTHU?
13. YUro Takoe JUHMS TOKA U TpaeKkTopus? UTo Takoe )KUBOE CEUCHUE TIOTOKA, CMOYCHHBIN MIEPUMET], THIPABINICCKUHN paauyc?
14. Kax onpenensercs pacxon kuakoctu? Kak BeIpakaeTcsi 3aKOH COXpaHEHHUsI MacChl MOTOKA kuakocTu? Kak 3anuceiBaeTcst ycloBUE HEPa3phIB-

HOCTH ITOoTOKa? KakoBO COOTHOIICHIE MCXKAY IIIOIAaJAbI0 CCUCHUA ITOTOKA U €T0 CKOpOCTBIO?

15. KakoBa ocHOBHas 3a/1a4a TUAPOAMHAMUKH?
16. Kak 3anuceiBaroTcs nuddepeHmaibable YpaBHCHHS IBIKESHUS )KUIKOCTH W UYTO OHU BhIpaxkaroT? (YpaBHEeHHE Ditiiepa)
17. Kakoe ypaBHEHUE SBISETCS OCHOBHBIM ypaBHEHUEM THAPOJIMHAMUKHA M KaKOM BHJIE €r0 MOXKHO 3aMucaTh JJI UICATbHON U pealbHON KUAKO-

ctu?

18. Uro BeIpakaeT ypaBHeHue bepHysm?
19. YUro Beipaxkaet koddpunment Kopronmrca 1 kakue 3HaYCHHSI OH MOXKET IIPUHUMATh?



20. YeMm oTiiMyaeTcst HaropHasi IMHUS OT MTbE30METPHUECKON?

21. Yro uzmepsiet TpyOka [Iuto n mpe3omerpruyeckas?

22. 1511 ero ciy>kuT uncio PeliHonbaca?

23. Kakuie pe:KuMbl IBIXKCHHS KHUJIKOCTH BO3MOXHBI B TPYOOIIPOBOIaX, U YU€M OHH OTIIMYAIOTCS?

24. Kak onpeAemnstoTcs MOTepH Haropa Ha TPEHHe 1o AIuHe Tpydomnposoaa?

25. Kak BbIpaxaroT 3aBUCUMOCTH KOA((HUIHEHTA THAPABINIESCKOTO TPEHHS OT Ynciia PeliHomb/Ica 1 mepoXxoBaToCcTH TpyoopoBoia?

26. Yto u3 cedst MpeCTaBIII0OT MECTHBIE THIPABINYECKHE COIPOTHBIICHHS U KaK PACCUMTHIBAIOTCS MTOTEPH Hamopa (IaBJIeHHs) B MECTHOM THIpaB-
JIMYECKOM COTIPOTHBIICHUH?

27. Kak pacCUMTBHIBAIOT pacxo/l JKUAKOCTH MPH UCTECUCHUH U3 OTBEPCTUI M HACAIKOB?

28. Kak paccuuThIBarOTCS TPYOOIPOBOIBI TP TOCIIEOBATEIILHOM UX COCTUHCHUN?

29. Kak ocyIiecTBIsIeTCsl pacyeT TpyOOIpOBOIOB MPHU MAPAJUICITLHOM UX COSAMHCHUH?

30. Yro Takoe rumpabiudeckuil yaap? Kak paccuuTbiBacTcs 3a0poc JaBJICHUS PU THAPABIMYCCKOM YAape U yIapHOE JaBlieHHE B TpyOOmpoBoe?

IIpumepuvl npaxmuyecKux 3a0aHuil 011 RPOMENCYMOUHOU Aammecmayuu:

1) Onpenenuth 00BEM BOJIBI, KOTOPBIH HEOOXOAUMO JAOMOIHUTEIBHO 0aTh B BOJ0BOA AruameTpoM d=500 MM u mnHOM |=1kM 17151 MOBBIICHHS
_ 6 N
nasnenus 1o Ap=5*10° ITa. BogoBO1 MOATOTOBIIEH K THAPABIMYSCKAM MCIBITAHUSAM U 3aIl0JHEH BOJIOM MpH aTMochepHoM aaBieHuu. Jle-
dbopMmarmeit TpyoonpoBoa MOKHO TIPEeHEOpEUb.

2) JIBa rOpU30HTAIBHBIX IIIJIHHIPHYECKUX TPYOOIpoBoaa A u B cogepikaT COOTBETCTBEHHO MUHEPAILHOE MACIIO MIIOTHOCTHIO 900 Kr/M° 1 BOY
wioTHOCTEIO 1000 Kr/M°. BBICOTHI ’KUJIKOCTEH, IpeCTaBlICHHbIE Ha pHC. 2.1, UMeroT ciexyromue 3HaueHust: hyn=0,2 M; h,,,=0,4 M; h,=0,9Mm.
3Hasi, YTO THIPOCTATUYECKOE JaBlIeHHE Ha OCH B TPyOOMpoBoie 4 paBHO 0,6*105Ha, OTpeAeNUTh AaBlIEHUE Ha OCH TpyOompoBoaa B.

Puc. 2.1

3) Paccuntath MaHOMETPUYECKOE JAABJICHUE PM U CHJIY JIaBJICHHS, ICHCTBYIOIIYIO Ha BEPXHIOK KPBIIIKY COCY/Ia, TIOJHOCTHIO 3aOJTHEHHOTO BO-
noit (pc. 3.1), ecm Bec cocyna G=5*10" H; xuamerp cocyaa D=0,4 M; S; — mI0Ia1h CeYeHHs BEPXHEH KPBIIIKH; JUAMETp TOPLIHS, JIeii-
2
CTBYIOIIETO Ha XUAKOCTh, 0=0,2 M; ruromaap ceueHus mopiras S;=3,14d/4.



Prc. 3.1
8 YueOHo-MeTOqMYEeCKOe U HHPOPMAIHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOLYJIsl)

a) OcHoBHas JMTEpaTypa:
1. Vmakos K.3., Maneimkuna B.A. I'mnpasnuka: Yueonuk. -2009. -414 c..
2. Tymumun H.C.,. Kpusenko E.M., b. C. MaxosukoB b.C., 1. JI. ITacroes WN.JI. u np.I'mapasnuka u rugponpuso. -M. MITVY, 2001. - 519 c.

0) lonoiHuTeIbHAS JINTEPATypa:
1. Koans B.II. 'mapaBnuka u ruAponpuBo/] TOpHBIX MamuH. M.: Mammuoctpoenue, 1979.
2. N'unpasnuka, ruapaBIrueckre MainuHbl U rugponpusosl / T.M. bamra, C.C. Pyanes, b.b. Hekpacos. M.: Mamunoctpoenue,1982.
3. T'eitep B.T., dymun B.C., 3aps A.H. I'mapasnuka u rugponpuBoa: Yueb. a1s By30B. - M.: Heapa, 1991. — 331 c.
4. 3anayHuK 1O TUAPABIMKE, THAPOMAIINHAM U THUIPOIPUBOLTY/.
b.b.Hekpacos u np. M.: Beicinas mkona. 1989. — 192 c.

B) Mertoauueckue YKa3aHus:

1. Barun B.C., Konsra A.Jl. Onpenenenre conpoTUBIEHUS HATTOPHOTO TPYOOIIPOBO/IA MPHU ABMKEHUH IO HEMY KHUIAKOCTH. MeTo1. yka3. k 1ab6. pado-
te. Marautoropck: MI'TY, 2003, 12 c.

2. Komera A Jl., Barun B.C. DxcniepumMeHTanbHOE ONpeiesieHne OTHOCUTEIIHON BSI3KOCTH XKHUJIKOCTeH. MeTo. ykas. k 11a0. paboTe. MarHUTOTOpCK:
MI'TY, 2003, 6c¢.

3. Barun B.C., Konpra A.J] DxkcniepuMeHTaIBHOE ONPEIeTICHUE TIOJIST CKOPOCTEH MOTOKa B TpyOompoBoie. MeTo. ykas. k 51a0. padbore. Marauro-
ropck: MI'TY, 2003, 9 c.

4. Konera A Jl., Barun B.C. DxcnepumeHTanbHOE UCCIE0BaHUE PEKUMOB JIBIKCHHUSI )KUIKOCTH B HATIOPHBIX TPyOOTIpoBoIax. Metos. ykas. K ja0.
pabote. Marauroropck: MI'TY, 2003, 7 c.



r) IlporpamMuoe o0ecnieuenne 1 UHTEepHeET-pecypchbl:
1. FluidSIM 5.2b nmporpamma Juist TOCTPOCHHSI K MOZJETUPOBAHMS THIPABINYECKUX CXEM
2. http://e.lanbook.com/
3. www.gosnadzor.ru

9. MarepuajJibHO-TEXHHYECKOE 00ecnevyeHue TUCIMILTHHBI (MOTYJIs1)

Kpatkoe conepxanue yueGHO-

METOIMYECKUX MAaTEPHUaIoB U 000- Hannuue Mecro xpaHeHus
pyJIOBaHUS

DKcrnepuMeHTalIbHas HaCOCHas 1 crenn. (paboraNe2) JlaGoparopuss  BOJOOTIIUB-
ycranoBka (Creng Ne 5) HBIX YCTAaHOBOK
DKcrnepuMeHTallbHAs HACOCHAs 1 crenn (paboralNed). Jlabopatopust  BOJOOTIUB-
yctanoBka (Cteng Ne 3) HBIX YCTaHOBOK
DkcniepuMeHTaNbHbIN cTeH (Buc- | 1 crenn (padota Nel) Jlaboparopus ~ cranuoHap-
KO3UMETD) HBIX MallluH
JlaboparopHbie ycraHoBkH «Ka- 2 yCTaHOBKH [IpemapaTtopckas
TIEJTbKAY»
CreHpibl IJ1aKaTOB YCIOBHBIX I'pa- | 3 cTeHJa JlaGopaTtopuss ~ BOJOOTIIMB-
(duyecknx 0003HaYeHUH HBIX YCTaHOBOK



http://e.lanbook.com/
http://www.gosnadzor.ru/

