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JIner akTryanu3anuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena st peanuzamnuu B 2026 - 2027
y4eOHOM roly Ha 3aceqaHuu Kadeapbl [ OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOIOTHUECKHUX

IIpoTtokom ot 20 . Ne

3aB. xadeapoi A.N. Kypoukun

Pabouas nporpamMmma nepecMoTpeHa, 00CykeHa U 0100peHa i peanusaruu B 2027 - 2028
y4eOHOM rojly Ha 3acelaHuu Kadeapbl [OpHBIX MalIMH U TPAHCIOPTHO-TEXHOIOTMUECKUX

[Ipotokonm ot 20 . Ne

3aB. xageapoit A.I/I.fypquHH

Pabouas nporpamMma nepecMoTpeHa, 00CyK/IeHa U 0100peHa s peanu3aruu B 2028 - 2029
y4eOHOM roJly Ha 3aceqaHuu kKadeapbl [OpHBIX MAlIMH U TPAHCIOPTHO-TEXHOIOTHUECKHUX

[IpoTtokon ot 20 . Ne
3aB. kadenpoii A.UN. Kypoukun

Pabouas nporpamMma nepecMoTpeHa, 00Cyk/IeHa U 0100peHa Jiy1s peanusaruu B 2029 - 2030
y4eOHOM o1y Ha 3aceaHuu Kageapbl [OpHBIX MaIllIMH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokom or 20 . Ne

3aB. xadeapoi A.I/I.fypquHH

PaGouas nporpamMma nepecMoTpeHa, 00Cyk1eHa U o100peHa s peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceqaHuu kadeapbl [ OpHBIX MalIMH U TPAHCIOPTHO-TEXHOIOTHUECKHUX

[IpoTokon ot 20 1. Ne

3aB. kadenpoit A.I/I.fyquKHH




1 Heau ocBOeHNUS AUCHUNIIMHBI (MOTYJISA)

[enstMu OCBOEHUS TUCIUTUIMHBI (MOAYJIS) SBISFOTCS:

- opMupoBaHUE U pa3BUTHE CIOCOOHOCTH K CAMOPa3BUTHUIO, CAMOPEATU3AIINH,
MCIIOJIb30BAHUIO TBOPUYECKOTO B 00JIACTH UCCIIEOBAHUS (PU3UUECKUX CBOMCTB KUIKOCTH,
3aKOHOB €€ PAaBHOBECHS U JIBUXKCHMUS;

- opMupoBaHUE U pa3BUTHE CIOCOOHOCTH MPUMEHSATH COBPEMEHHBIE METO/IBI
UCCIe0BaHMs (PU3NIECKUX CBOMCTB JKUIKOCTH, OIICHUBATH U MPEICTABIATh PE3yIbTaTh
HCCIICIOBAHUI;

- opMHupOBaHUE U Pa3BUTHE CIOCOOHOCTH MCIIOIH30BATh 3aKOHBI U METOBI
MaTE€MAaTHKHU P UCCIIEJOBAHNN 3aKOHOB PAaBHOBECHS U ABUKEHUS KUIAKOCTH;

- OBJIaJICHUE JOCTATOYHBIM YPOBHEM 00IIETIPO(EeCcCCHOHANBHBIX U MPOGECCHOHATBHBIX
KOMIIETeHIIH B cooTBeTCcTBUU ¢ TpeboBanusamMu ®I'OC 3++ no Hanpasienuro 23.03.02
HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE KOMIUIEKCHI Tpoduiab TpaHCTOPTHO-
TEXHOJOTUYECKHE MalTHHBI He)TEeTa30BOM OTpaciu

2 MecTo qucHUILNIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna ['uapaBauka BXOJUT B 00513aTENbHYIO YacTh y4eOHOTO IjIaHa
00pa3oBaTeIbHON MTPOTPAMMBI.

JI1g n3ydeHust TUCIHUIUIMHBI HEOOXO0IMMBbI 3HaHUS (YMEHHUS, BIAJACHHUS ),
c(hopMUpPOBaHHBIE B PE3yIbTaTE U3YUCHUS TUCIUIUINH/ TPAKTHK:

Maremartuka

dusuka

3naHus (yMEHUs, BIaICHNUs ), TOTYYCHHbIE IPU U3yYCHUU JAHHOMN IUCIUTUTMHBI
OyayT HEOOXOAMMBI AJIsl U3YUCHUS JUCIUILTAH/TIPAKTHK:

OcHOBBI (hyHKITHOHUPOBAHUS THAPOIPUBOJIA MAIITHH

lMunpornpuBoa U THAPOABTOMATHKA MAIIUH

I'py3onogbemMHble MAIIMHBL

CtpoutenbHbIE U TOPOKHBIE MAITUHBI

DKcITyaTanus TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH

TexHudyeckoe 00CIyKMBaHUE U PEMOHT CUCTEM U arperaToB TPAHCTIOPTHBIX U
TPAHCHOPTHO-TEXHOJIOTUYECKUX MALIHH U 000PYIOBaHUS

3 Kommnerenunu ody4aroumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHHUSA

AUCHMILIMHBI (MOAYJIs1) U IVIAHMPYeMbIe pe3yJbTaThl 00y4eHHu s

B pesynbrare ocBoeHUs AUCHUTUINHBI (MOayJsl) «[ mupasnukay oOydaromuiics
JOJDKEH 00J1aaTh CIEAYIONIMMU KOMIIETEHIIMAMU:

Kon nnaukaropa NHaukaTop 10CTHKEHUS KOMITETCHITIN

OIIK-1 CniocobeH NpUMEHSTh €CTeCTBEHHOHAYYHBIE M OOIIEHHKCHEPHBIC 3HAHUS, METO/IbI
MaTEMATHYECKOT0 aHAJIN3a U MOJICTUPOBAHUS B TPOGhECCHOHATHLHON NS TeIbHOCTH;

OIIK-1.1 Hcnosnb3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPUHLIMIIBI IPU PEILIEHUU
MPAKTUYECKHX 3a/1a4

OIIK-1.2 Pemaet cranaapTHbie mpodeccuoHANbHBIE 3a/1a4K ¢ IPUMEHEHUEM
OOIIENH)KEHEPHBIX 3HAHUN

OIIK-1.3 [IpumensieT MeTOABI MATEMATUYECKOTO aHAIIN3A JUISl PEIIEHU 3a0a4

TCOPCTUYCCKOI'O U MMPHUKJIAAHOT'O XapaKTEpa

OIIK-3 CnocobeH B chepe cBoelt mpodecCHOHATbHON ASATEIHPHOCTH MTPOBOIUTH U3MEPEHUS
1 HaOmroIeHNsI, 00pabaThIBaTh U NMPEACTABIATH SKCIIEPUMEHTAIbHbBIE TaHHBIE U PE3YJIbTaThl
HCIIBITAHMI,

OIIK-3.1 BriOupaeT v mpuMeHsIeT METOIBI M CPEACTBA U3MEPEHUs st 00paboTKH
HKCIIEPUMEHTAILHBIX TAHHBIX U PE3YJIhTATOB UCTIBITAHUHN

OI1K-3.2 IIpoBOINUT SKCIEPUMEHTAJIBHBIE UCCIIENOBAHNS U UCIIOJIb3YET OCHOBHBIE




npreMbl 00pabOTKH U MPEICTABICHUS TTOIYIEHHBIX TaHHBIX B cepe
cBOCH MpodeccHOHATBHON NeTeThHOCTH

OIIK-3.3

CocraBisieT OTYETHI 110 SKCIIEPUMEHTAILHBIM M TEOPETUICCKIM
WCCIICIOBAHHSIM, BKITIOYAst aHAJIN3 IKCTICPUMEHTAIBHBIX PE3yJIbTAaTOB B
ctepe cBoelt mpodecCHoHaATbHON ACSTENHHOCTH




4. CTpykTypa, 00b€M U cofepKaHMe JUCHUILIHHBI (MOXYJIS)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIX enunuil 108 akaa. yacoB, B TOM

HUCJIC:

— KOHTaKkTHast pabora — 10,4 akaza. 4acos:

— aynutopHas — 10 akan. yacos;

— BHeayauTopHas — 0,4 akaj. 4acos;

— caMocCTosITeNIbHas paboTa — 93,7 akaj. 4acos;
— B (popme npakTudeckoil moaroToBku — () akas. Jac;

— MOJTOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma arTecTanuu - 3a4eT

AynutopHas ) =
KOHTaKTHas paboTa E =z dopma TeKyero
Pasnen/ Tema 2 (B akan. yacax) g g Bun KOHTPOJISt Kox
> & © | caMocCTOsTENIPHOW | yCHIEBAGMOCTH U
JCIUIUTAHBI < [ . | KommereHuUM
g £ paboThI MIPOME)KY TOUHOM
mab. | mpakt. | =g aTTeCTaluu
Jlex. ] s
3aH. 3aH. O =
1.
1. ITpopaboTka
JIEKIMOHHOTO
Marepuana,
CaMOCTOSITENEHOE
H3y4eHHe
y4eOHOI u
HAY4YHO
WnnuBuayansHOe
JIUTEPaTyphbl
1.1 OcHoBbI 2 Houex cobece0BaHUE.
THIPOJMHAMUKY: ) . | MuouBungyanbHOe
JIOTIOJTHUTENIEHOM
ypaBHeHue bepHyium st cooOmieHue Ha
o . nHGOpMAaLUH IO
JJIEMEHTAPHOM CTPYHKH U 3aHATHH
Teme (pabota ¢
JUIS TIOTOKA SKUIKOCTH U 3amuTa
6ubnuorpaduuec
rasa; . 1ab0paTOPHBIX
Harop (yIelbHast JHEPTHS) pabot
Marepuaiamu, ¢
JKHUJIKOCTH; Nel Unmroctpariust OIIK-1.1,
JIIEKTPOHHBIMHU
koadduuuent Kopuonuca; YpaBHEHHUS OIIK-1.2,
OuOMMOTeKaMH U
HaropHas u 2 1 1 2 24 bepnymiu, OI1K-3.1,
30P,
Mbe30MeTpUuIecKas TMHUN Ne2 [Toctpoenne OIIK-3.2,
. . UH(OPMAITHOHHO- 9
JUTSI UCANIbHOM U peabHON HaIMOpHOU U OIIK-3.3
KOMMYHUKAIUOHH .
KUIKOCTH; IIEE30METPUYECKOI
HM3MEpEeHne HAropoOB bl cetn JIUHUH 11
naBHEHI/H?I acon;wB’ u Hutepuer). TpyOOmpoBoaa
- P 3. [loaroroska u pyoorip
CKOpOCTEH ABHIKCHHS COIPOTHBIICHUS
odopmiieHHE
JKUJIKOCTH; Pemienue
OTYeTa K
UCTEUYCHHUE JKUJIKOCTH, . WHIUBUYaTbHBIX
nabopaTtopHon
HacaJKu. pabore 3a7ad 1o paszienam
THAPOJMHAMUKHI
4. IloxroroBka Ao
MIPAKTUYECKOMY
3aHATHUIO U
BBINTOJTHEHHE
MPAKTHIECKUX
WHIUBHIYaTbHBIX

3aJIaHAN




1.2 T'uppaBnuueckue
COIIPOTHUBIICHUS.
Pexxum nBmxeHus
JKHUJIKOCTH:
KpUTEpHUHU TOA00usI.
Pexxumbl Teuenus
(JTaMuHapHBIN U
TypOyJICHTHBIIA);

1. ITpopabotka
JIEKIIMOHHOTO
Mmarepuana,
CaMOCTOSITENIbHOE
H3yyeHHe
y4eOHOI 1
Hay4YHO
JUTEPATYyPBHI
2.Ilouck
JIOTIOJHUTEIHHON
UHPOPMAIUH T10

WnnuBuayansHoe
cobecenoBanme.
NunuBunyansHOE
cooOIIcHUEe Ha
3aHATHH
3armuTa
1a00PaTOPHBIX
pabor
Ne3 PesxxuMebl
NBYKEHMS TI0-TOKa
JKHJIKOCTH;
Ne4 Omnpenenenue

(hopMyIIBI TOTEPh HAMOPA; Teme (paboTa ¢ OIlK-1.1,
MOTEPh Haropa 1o
MOJTYSMITUPHYECKHE TCOPUU oubnuorpaduyec OIlK-1.2,
JUIMHE;
TypOyJIEHTHOCTH; 0,6 45,7 KUM OIIK-3.1,
No5 Ompenenenne
BJIUSIHHUC BSI3KOCTH marepuagamu, ¢ OIIK-3.2,
MECTHBIX MTOTEPh
JKUJIKOCTH U IIEPOXOBATOCTH 3JIEKTPOHHBIMU Hanoba OIIK-3.3
CTEHOK Ha COTMPOTHUBIICHUE; O6ubIMOTEKaMU U pa.
Pemienne
TIOTEepH HAropa Mo JTHHE 20P,
WHAUBUYATbHBIX
MOTOKa, UHPOPMALUOHHO-
3aj1a4 10 TeMe
MECTHBIC COMTPOTHUBIICHUS KOMMYHHKAIIMOHH
PexuMBl IBUKEHUS
TPyOOTPOBOIOB; bIC CeTH
YKHUJIKOCTH
CONPOTHUBIICHUE TEJ MPU WurepHer).
3amura
00TEKaHUHU [TOTOKOM, 3. IToaroroBka u .
. KOHTPOJIbHOM
noabEMHas cuia. odopmieHue
paboTHI IO
oriera K THIPABIHYECKOM
nabopaTtopHon P y
pacuery
pabore
TpyOonpoBoaa
1. ITpopaboTka
JICKIIMOHHOTO
Marepuana,
CaMOCTOSITEIIbHOE
HU3YUYCHUC
1.3 HecraunonapHsie yren
y4eOHOIt u
TCUCHUS:
HAY4YHO
CHJIa IaBJICHHS CTPYH Ha
JUTEPATYPBI
HETMOIBIKHYIO U 2 Horiex WNupuBuayansHoe
JBUXYLIYIOCS ITPETPabl; ) N cobece/l0BaHKE. OIlK-1.1,
JIOTIOTHUTENBHO
HUCTEYCHNE TIPY IEPEMEHHOM HH(OpMALLHH 110 OIIK-1.2,
Harope; 0,4 24 P OIIK-3.1,
Teme (paboTa ¢
HEyCTaHOBUBIIIEECS WHauBuayaibHOE OIIK-3.2,
oubnuorpaduyec
HaIlOPHOE JIBUKCHHE - COOO0IIeHHEe Ha OIIK-3.3
HECHKHMAEMOH JKHIKOCTH B 3aHITUH
HEeynpyrom TpyOoIpoBo/e; Mateprazami, ¢
FI/IJ)I, oy;la B IDOCTOM ’ 3JIEKTPOHHBIMHU
T goﬁ orlionep Ooubnuoreka u
pyoorp . 0P,
UHGOPMALMOHHO-
KOMMYHHKallUOHH
b€ CeTH
WutepHer).
OIlK-1.1,
1.4 TTpoMesxyTOUHAs IToaroToBka K OIIK-1.2,
a'TTecf AL Y sauer Cnaya 3auera OIlK-3.1,
Y OI1K-3.2,
OIIK-3.3
HUroro mo pazneny 2 93,7
HUroro 3a cemectp 93,7 3a4éT
Hroro mo qucuumninze 2 93,7 3a4eT




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

1. TpanguuuoHHbIEe 00pa30BaTEIbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HA OPraHU3aLNIo
00pa30BaTeNIbHOTO MPOIIECcca, IPEANOATAIOIIYI0 IPSIMYIO TPAHCISALUIO 3HAHUN OT
NPEeToIaBaTels K CTyICHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATHBHBIX METOI0B O0yUCHHUs). YUeOHasl IeATEIbHOCTh CTYACHTa HOCHT B TAKUX
YCIIOBUSX, KaK TPABHIIO, PETIPOTYKTUBHEIN XapakTep.

®opMbl yUeOHBIX 3aHATHH C UCIOJIB30BAHUEM TPATULIMOHHBIX TEXHOJIOTHMA:

NudopmannonHas nekuus — nocie1oBaTelIbHOe U3JI0KEHUE MaTepuasa B
JTUCIUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE PEUMYIIIECTBEHHO BepOAIIbHBIMU CPEACTBAMHU
(MOHOJIOT TIpEeTo1aBaTelIs).

[IpakTuueckoe 3aHATHE, MOCBAIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUHN 1 HaBBIKOB
0 MPEAJIOKEHHOMY aJITOPUTMY.

JlaGopaTopHas paboTa — opraHu3aius yaeOHOM padOTHI C pealbHBIMU
MaTepuaIbHBIMH U HHPOPMAIIMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTATbHAs paboTa C
aHAJIOTOBBIMH MOJEIISIMU PEATTbHBIX O0BEKTOB.

2. Texnonoruu npoOIeMHOTO0 00yUEeHHS — OpraHu3aIysa 00pa3oBaTEILHOTO IIpolecca,
KOTOpas MpeanoaraetT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUEOHBIX
MPOOJIEMHBIX CUTYalUi AJI1 CTUMYJIUPOBAHUS aKTUBHOM 1MO3HABATEIbHON €SI TEIbHOCTH
CTYJICHTOB.

®opMbl yUeOHBIX 3aHATHH C UCTIOJIb30BAaHUEM TEXHOJOTHUNA MPOOJIEMHOTO O0YUCHUS:

[IpoGnemuas nexuus — U3JI0KeHUEe MaTepuraa, peanoiararomiee MoCTaHOBKY
MPOOJIEMHBIX U IUCKYCCHOHHBIX BOITPOCOB, OCBEIICHUE Pa3IMYHBIX HAYYHBIX MOIXO0/0B,
aBTOPCKHE KOMMEHTApUH, CBSI3aHHBIC C PA3IUYHBIMUA MOJICTISIMU HHTEPIPETAIIUU
M3y4aeMoro MaTepuana.

[IpakTuueckoe 3anatue B opMe MpaKTUKyMa — OpraHu3anus yaeOHoi paboThl,
HaIpaBlIEHHAs Ha pelIeHHe KOMIUIEKCHOW yueOHO-T03HaBaTEeIbHOM 3a1auu, Tpedyrolei oT
CTyJIeHTa MMPUMEHEHUS KaK HAyYHO-TEOPETUUECKIX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. nTepakTUBHBIEC TEXHOJIIOTUH — OpraHu3alus o0pa3oBaTeNbHOTO MpoIiecca,
KOTOpas MpeanoaraeT akTMBHOE U HEJTMHEMHOE B3aUMO/ICHICTBHE BCEX YYACTHUKOB,
JTOCTIKEHUE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsI HUX 00pa30BaTENbHOTO pe3yabTaTa.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJIOTUSMHU TAaKOTO POJia MPUHIIUIT HHTEPAKTUBHOCTHU
MIPOCJIEKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTEeNbHBIX TEXHOJIOTHA.
HHTepakTUBHOCTH MOPa3yMeBaeT CyObeKT-CyOhEeKTHBIE OTHOIICHUS B XO/I€
00pa3oBaTeNbHOTO MpoIiecca U, Kak CieICTBUEe, OPMUPOBAHUE CaMOpa3BUBAIOIIEHCS
nH(GOPMaLIMOHHO-PECYPCHOM Cpebl.

@DopMbl yUeOHBIX 3aHATHI C UCMIOIF30BAaHUEM CIEIIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexiusi «0OpaTHOM CBA3M» — NEKUUI—TIPOBOKAIUS (M3JI0KEHHE MaTepuasa ¢ 3apaHee
3arIaHUPOBAHHBIMU OIUOKAMU), IEKIUs-Oece1a, ISKIHSI-TUCKY CCHSI, TCKITUs-
peccKoHdepeHIns.

4. NudopmanimoHHO-KOMMYHHKAITMOHHBIE 00pa30BaTEIbHBIE TEXHOIOTUN —
opra"msaius o0pa3oBaTeIbLHOrO MPOIecca, OCHOBAHHASI HA TPUMEHEHUN
CHEIUAIM3UPOBAHHBIX MIPOTPAMMHBIX CPEI U TEXHUYECKUX CPEJICTB PabOTHI C
uHpOopMaIuen.

@DopMbl y4eOHBIX 3aHATHH C UCMOF30BaHUEM UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexiusi-BU3yanu3aIms — U3JI0KEHUE COACPKAHMS COMIPOBOKIACTCS MPE3CHTAIIUEH
(memoHCTparmeit yaeOHbIX MaTepUaIoB, MPEICTABICHHBIX B PA3JIMYHbBIX 3HAKOBBIX
CUCTEeMaX, B T.4. WJUTFOCTPATUBHBIX, TpadUIeCKUX, ayTUO0- U BUACOMATEPHUATIOB).

JlaboparopHoe 3aHsATHE B POpME BUPTYaTbHOM BHU3yalnu3alluy IPOIECCOB U SBICHUH,
MIPOUCXOSAIINX B )KUIKOCTH U JEATEIILHOCTH C UCTIOIB30BAHUEM CTICIIHATU3UPOBAHHBIX
MPOTPAMMHBIX CpPE/.



6 Y4eOHO-MeTOAHUECKOE 0O0ecTIedeHHe CAaMOCTOATEILHOM padoThl 00yYaI0IINXCs

IIpencraBneHo B npuiioxeHuu 1.

7 OueHo4YHbIe CpeACcTBA 1JIsl POBeAeHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HHPOPMALMOHHOE O0ecnieYeHne TUCHUILTNHBI

a) OcHoBHasA JuTEpaTypa:

1. Cazanos, U. U. 'uapasnuka : yueOnuk / .M. Cazanos, A.I'. Cxuptianze,

B.U. BanoB. — Mocksa : KYPC : UH®PA-M, 2022. — 320 c. — (bakanaBpuar). - . -
URL: https://znanium.ru/read?id=387105. — ISBN 978-5-906818-77-5. - TekcT :
AJEKTPOHHBIN.

2. lleiinak, A. A. I'napaBivka 1 ruAponHEBMONPUBOA. OCHOBBI MEXaHUKH
JKUJKOCTHU U Ta3a : yueOHuk / A. A. lllelinak. — 6-e u3., ucnp. u gon. — Mocksa : UTHOPA
-M, 2024. — 272 c. — (Bricmee obpazoBanue). - URL: https://znanium.ru/read?1d=436143.
— ISBN 978-5-16-019380-9. - TekcT : 371eKTpOHHBI.

3. lrepennuxt, 1. B. ['unpasnuka : yaueonuk / 1. B. [lltepernuxr. — 5-e usm.,
crep. — Cankr-IletepOypr : Jlans, 2022. — 656 ¢. — URL:
https://reader.lanbook.com/book/212051. — ISBN 978-5-8114-1892-3. — Texkcr :

AJIEKTPOHHBIN.

0) JlonmotHuTeILHAS JIUTEpaTypa:

1. I'mapasnuka u ruaponpusos [ Texct] : yuebnoe mocodwue. [T.] 3/ H. C.

I'yaunun, E. M. Kpusenko, b. C. Maxosuxkos, U. JI. ITacroes ; nox o6m. pexa. 1. JI.
[Tacroesa; pex. coer : JI. A. IlyukoB (tipen.) u ap. - 4-e usn., crep. - M. : ['opHas kaura :
MITYVY, 2007. - 519 c. : un., rpad., cxemsl, TabII.

2. Kpectun, E.A. 3agadnuk 1o rujpaBivuKe ¢ IpUMepaMH pacueToB : yueOHOe
nocobue / E.A. Kpectun, U.E. Kpectun. — 4-e u3., crep. — Cankrt-IletepOypr : Jlanb,
2018. — 320 c. — ISBN 978-5-8114-1655-4. — TekcT : aneKkTpoHHbIH // JIaHb : 2IEKTPOHHO
-onbmmoteunas cuctema. — URL: https://e.lanbook.com/book/98240 (mara oOparmieHus:
03.04.2024). — Pexxum nocTtyma: ajisi aBTOPHU3. TOJIb30BATENECH.

3. Kossipp, U.E. [IpakTuKyM 10 THIPABIUKE : y4€OHO-METOINIECKOE mocodme /
N.E. Ko-3b1pb, N.®. [Tukanosa, H.B. Xanos. — CankTt-Ilerepoypr : Jlans, 2016. — 176 c.
— ISBN 978-5-8114-2043-8. — TekcT : anekTpoHHbIH // JIaHb : 21eKTpoHHO-O0nbmoTeuHast
cuctema. — URL: https://e.lanbook.com/book/72985 (nmata obpamenus: 03.04.2024). —
Pexxum noctyna: juisi aBTOpU3. MOJIb30BATEICH.

B) MeToanueckne ykazaHus:

1. Manko E.JO., Ycos 1.I'. MexaHuKa JXKHJIKOCTH U ra3za: MeToauuecKkue
yKa3aHUs K 1a00paTOPHBIM paboTaM 1O AUCHUIUINHAM «MexXaHHUKa KHUJIKOCTH U ra3an,
«I'uapaBianKay ¢ UCIOJIB30BAaHUEM IKCIIEPUMEHTAIbHON YCTAHOBKHU AJIs1 CTYIEHTOB
HarnpasieHuit 190100 u cnermansHocte 190205. Marautoropek: I'OY BITO « MI'TVY »,
2013. - 24c.

2. Manko E.JO., Ycos U.I'. MexaHuka KMIKOCTH U ra3a: MeToan4ecKue
yKa3aHUs K 1a00paTOPHBIM paboTaM MO AUCHUIUIMHAM «MexXaHHKa KHUJIKOCTH U ra3an,
«I'mapaBiankay € MCIOJB30BaHUEM UMUTALIMOHHBIX MOJENEN I CTYIEHTOB HallpaBJICHUN
190100 u cnermansHOcTe 190205. Marautoropek: 'OY BITIO « MI'TVY», 2013. —40 c.

3. Kytny6aes, . M. ['unpaBiuka v ruApONHEBMOIIPUBO/L | METOJUYECKHE
yKa3aHMs K KOHTPOJBHBIM paboTaMm 1o AUCHUIUIMHAM "MeXaHuKa ®UAKOCTH U rasza’,
"T'unpasnuka", "I'uapasnuka u ruapornaeBMonpuson” / . M. Kytirybaes, E. FO. Manxo, U.
I'. Ycos ; MI'TY, Kadenpa ropHbsIx MalivH ¥ TPAHCIOPTHO-TEXHOJIOTHYECKHUX KOMILJIEKCOB.



- Maruauroropck : MI'TVY, 2012. - 1 anektpown. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=154
1.pdf&show=dcatalogues/1/1124315/1541.pdf&view=true (nata obpamenus: 03.04.2024). -
MaxkpooObeKT. - TeKCT : 2IeKTPOHHBIH.

4. Marko, E. }O. 'ugpaBnuka u ruIporHEBMONPUBO/ : TAOOPATOPHBII
npaktukyMm / E. 10. Manko, 1. I'. YcoB ; MI'TVY. - Marautoropck : MI'TY, 2014. - 1
anekTpoH. ont. nuck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1549 .pdf&show=dcatalogues/1/1124731/1549.pdf&view=true (1ara oOpareHus:
03.04.2024). - MakpooOBeKT. - TEeKCT : AIeKTPOHHBIH.

5. MakapoB A.H., Kytny6aes .M. , Manxko E.1O., Kyapsmos A.A., Ycos U.T.
OnpITHOE TOATBEPKICHHE MEXaHUKA KUAKOCTH KUAKOCTHBIME MprOopamu: MeToandecKue
yKa-3aHHA K J1a00paTOpHBIM padoTaM 10 JUCHUILTHHAM «MeXaHuKa )KUIKOCTH U ra3ay s
cTyneHToB criermanbrocTei 130400, 190109, 150201, 151001 Bcex dhopm oOydeHUs.
Marnuroropck: 'OV BIIO « MI'TVY», 2013. - 22c.

6. [TogroroBka K caade rocyJapCTBEHHOTO dK3amMeHa 1o creruaibHocTu 23.05.01
Ha3zemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa. YacTs 1 : yueOHOe mocodue [ st
By30B] / U. . Ycos, E. 1O0. Mamko, B. C. Bennkanos, O. P. [Tan¢unosa ; MarHUTOTOpCKHiA
roc. rexuuueckuil yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2020.
- 1 CD-ROM. - ISBN 978-5-9967-1916-7. - 3aru. ¢ Tutyin. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?
name=4229.pdf&show=dcatalogues/1/1537352/4229.pdf&view=true (naTa obparieHus:
03.04.2024). - MakpooOBeKT. - TeKkcT : aneKTpoHHbIN. - CBeIeHUs JOCTYITHBI Takxke Ha CD-
ROM.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpaMmmHoOe obecniedeHue

HanmenoBanme .
o Ne norosopa Cpoxk neiicTBUS TMLIEH3UH

MS Ofﬁce 2007 Ne 135 ot 17.09.2007 O6eccpouHo
Professional
7Zip cB000THO pacnpocTpansemoe [10 0GeccCpoyHO
ONEeKTPOHHBIE
IJIAKaThI 110
NYCIIUIIIIMHE K-278-11 ot 15.07.2011 OeccpoyHO
"I'mapaBnuka u
rugponpuBon”
FAR Manager cB000THO pacnpocTtpansemoe [10 06ecCpoyHO

IIpodeccuonanbHbie 0a3bl JaHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa

DnekTpoHHas 0a3a nmepuoandeckux uznanuit East View

Information Services, OO0 «MBUCy https://dlib.castview.com/

HanmonansHas ”HGOPMAITMOHHO-aHATTUTHYCCKAS URL:

cuctema — Poccuiickuii MHICKC HAyqYHOTO MUTUpOBaHus | https://elibrary.ru/project risc.
(PVHII) asp

denepanabHOE TOCYIaPCTBEHHOE OFOIKETHOE

yupexnenue «DeaepanbHbIi HHCTUTYT URL: http://www]1.fips.ru/

IIPOMBIIUICHHOM COOCTBEHHOCTH




9 MaTtepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIIHHBI (MOIYJIS)

MaTepI/IaJ'[I)HO-TGXHI/I‘IGCKOG obOecreycHue JUCIHUITIIIMHBI BKIIIOYACT!:

B cooTBercTBHM ¢ YYEOHBIM TIJIAHOM MO JUCIHUTUIMHE TPEIYCMOTPEHBI CIIEYIONINE
BHU/IbI 3QHSITHIL: JICKOWH, IPAKTUYCCKUC 3aHATUA, na60paT0prIe 3aHATHS, CAMOCTOATCIIbHAA
paboTa, KOHCYJIbTAIINH, 3a49ET.

Y4eOHble ayAUTOpUHN IS TPOBEICHUS 3aHATUH JICKITHOHHOTO THUIIA!
- MyJIbTHMEIUHHBIC CPEJICTBA XPAaHEHHUSI, IEPEIayyl U MIPEICTABICHIS HHPOPMAITHH.

VY4eOHble ayAUTOPUHU I TPOBENICHUS 3aHATUH JIs1 IPOBEICHUS MPAKTUYECKUX
3aHATHH:

- MyJIbTUMEIUIHHBIE CPEJICTBA XPAaHEHUS, IEPEAaYu U MPEACTAaBICHUS HHPOPMAIUY;

- I0CKa, MyJIbTUMEAUNHBIN TPOEKTOP, IKPaH.

Y4eOHble ayAUTOPUHU I TPOBEICHUS TPYTIOBBIX U HHIWBHY ATbHBIX
KOHCYJIbTallMi, TEKYILIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTALIU

- MyJIbTHMEIUHHBIC CPEJICTBA XPAHEHUS, IEPEIAYH U MPEACTABICHUS HHPOPMAIUH;

- I0CKa, MyJIbTUMEIUNHBIN TPOEKTOP, IKPaH.

[TomerieHus A1 CaMOCTOSITENBHON pabOThl 00YyJarOIIMXCS:
- IepCcoHaIbHbIe KOMIBIOTEPHI ¢ makeToM MS Office, BBIX0/I0M B HHTEPHET U C
JIOCTYTIOM B AJIEKTPOHHYIO0 00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomemenus st XpaHEHUS ¥ TPOPUIAKTUIECKOTO 00CTYKUBaHHUS yIeOHOTO
000py10BaHUS:

- CTEJUTAXU JIJISl XpaHCHHSI YIeOHO-HATIISTHBIX TIOCOOMIA N y4eOHO-METOINIECKON
JIOKYMEHTAIIUU.

VY4eOHble ayAUTOpUHU I TPOBEICHUS JTa0OPAaTOPHBIX paboT:

Komrmnekc yuebnslit «I uapaBnuueckrue IpUBOIbI U CPEICTBA AaBTOMATU3ALIUNY,;
Komrnekc yueonsrit «I uapoaBromaTrkay;

Komrneke amst orpaboTKH HaBBIKOB MPOESKTHPOBAHUS;

Jlabopartopus yueOHas ruapaBnudeckas «Kamenbka»



Ipuioxkenne 1

Y4eOHO-MeTOIHYECKOe 00ecTiedeHHe CAMOCTOSITeTbHOI PadoThl 00yYaOLIUXCS

Mo puctmminHe « UapaBiIrKa» MpeayCMOTPEHa ayAUTOPHAS  BHEAYAUTOPHAS
CaMOCTOsATENbHAs paboTa 00yJaIOIIHXCS.

AyIuTOpHas caMOCTOSATENIbHAS paboTa CTYICHTOB MPEAINOJAaraeT HHINBU Ly aIbHbIC

co0eceroBaHuUs M COOOIIECHHSI Ha JIEKIIMOHHBIX 3aHITHUAX, 3aIIUTY Ja00paTOPHBIX padoOT

BBITTOJTHCHUC WHANBUAYAJIBHBIX SaI[aHI/II\/JI Ha NPAKTUYCCKUX 3aHATHAX.

1.1 OcHOBBI THAPOIMHAMMKH.

2.

FI/I,Z[pOI[I/IHaMI/IKa, OCHOBHBIC OIIPCACIICHU.

3aKkoH COXPAHCHUS DHCPIUHU HJIsI ITOTOKA KUJAKOCTH. ypaBHeHI/Ie BepHmeH JJIA IIOTOKa

HAIealIbHON KUIKOCTH.

3.

4.

5.

VYpaBuenue bepHyium s CTpyHKH UACATLHON AKUJIKOCTH.
VYpaBHeHnue bepHyum a1 MOoToKa peaibHOM )KUIAKOCTH.

VYpaBHeHnue bepHyum 1 CTPYHKH peaabHOM )KUIKOCTH.

1.2 I'mapaBianveckne conpoTuBaeHusA. PeskuMbl IBHKEHUS JKHIAKOCTH

9.

10.

CniocoOsI peI0TBpaIlleHUs THIPABIUYECKOTO yaapa..

[ToTepu Hamopa (1aBieHus ), onpeeasieMble JTMHON TpyOonpoBoaa, popmyina Japcu.
Ornpezenenre MECTHBIX TTOTEPb HaTopa (J1aBiieHus ) B TpyoornpoBoe, hopmyna Bericoaxa.
Omnpeznenenue NoTepsb Haropa (aBjaeHus) B Tpyoomnposose, popmyna Jlapcu-Beiicbaxa.
Pacuet o61iero conpoTuBieHus: B IpOCTOM TPyOOIIPOBOJE.

[TocnenoBarenbHOE COETUHEHHUE MMPOCTHIX TPYOOIIPOBOIOB.

[TapaniensHoe coeAMHEHNE POCTHIX TPYOOIPOBOIOB.

Omnpenenenne NOTEpb AABICHUS B PEaIbHON THAPOCUCTEME.

®opmyna Topuyennn.

Hcreuenue XUaKOCTH qepe3 MaJio€ OTBEPCTUC B TOHKOM CTEHKE.

1.3 HectaunonapHblie Te4eHHs.

2.

KaxkoBa opmyina cumel 1aBieHus CTPYH Ha IBIDKYIIYIOCS, HA HEMOJIBIDKHYIO Mperpany?

Kakue Tpy1HOCTH BO3HMKAIOT MPHU pacu€Te BpPEMEHH OMOPOKHEHUS pe3epByapa

MEePEMEHHOTO TOPU30HTAILHOTO CEUCHUS?

3.

UTo npoucxoauT ¢ KOAQPHUIIMEHTOM pacxo/1a K KOHILY IpoLecca OIopoKHEHUs cocyaa?



4. Y CKOpUTCS WITH 3aMEITUTCS OTIOPOKHEHHE COCY/Ia Yepe3 OTBEPCTHE B €ro JIHE, €CITH ATO
OTBEPCTHE CHAOINUThH BHEITHUM IIMIIMHAPHUUCCKAM HACATKOM?

5. Yem npeHeOperaroT Mpu BHIBO/IC YPAaBHEHUS HEYCTAaHOBUBIIETOCS JBHKEHUS KUJIKOCTH B
TpyOompoBoIe?
6. B cBsi31 ¢ 00JBII0# BETMYMHONW HHEPIIMOHHOTO HANOpa KaKOe TEXHUYECKOE CPEACTBO

ClIelyeT MPUMEHUTD, YTOOBI ABMKEHUE )KUJIKOCTH HA OCHOBHOM Y4acTKe TpyOomnpoBoaa ObLI0
YCTaHOBUBIIUMCS?

7. Urto Takoe ruapoynap?

8. UeM MOXXHO YMEHBIIUTH yIapHOE MOBBIIIICHUE JaBICHUS?

9. UYem racsiTcs yaapHble BOJIHBI C TEUEHUEM BPEMEHNU?

10. Kak paccunTbIBalOTCs 3aTOIJIEHHBIE OTBEPCTHUS U HACAIKU?

1. Kak u3MeHstoTcst pacxo/1 U CKOPOCTh IPU UCTEUEHUH KUAKOCTH YePe3 HMIMHIAPUICCKUI

Hapy>1<an71 HacaJaoOK 110 CPAaBHCHUTIO C UCTCUCHUCM e€ u3 KpYTJIOTO OTBEPCTHUS TOT'O )KE AUaAMCTpa B
TOHKOM CTEHKE MOJI TEM KE HaHOpOM?

12. Yem oTauvaeTcss HapyXKHbIM [MIJIWHIPUICCKANA HACATIOK OT TPYObI?

13. B 4éM 0cOOEHHOCTH HCTEUEHUS KUIAKOCTH U3 OOJIBIIOTO OTBEPCTHS MO0 CPABHEHUIO C
UCTEYCHHUEM €€ U3 MAJIOTO0 OTBEPCTHS

14. I'mapocratnueckuit ynap. ®opmyna XXykosckoro H.E. g rugpoynapa.

15. Crioco0bI pe1oTBpalleHus THAPABINYECKOTO yaapa

[TprumepHbIe BONPOCHI IS 3alUThI 1a00paTOPHBIX paboT:

1.1 OcHOBBI THAPOAMHAMUKH.

1. HazoBuUTE SHEPrEeTUYECKHUI CMBICI Ka)KJIOTO CJIaraeMoro ypaBHEeHUsI bepHysuin.

2. Moxer i 061Th KO3 durment Kopuomnuca 6onbiie nsyx? [IpuBenute mpuMepsl.

3. Uro BIMseT Ha YKCICHHOE 3HAaYeHHE KoddduimenTa Kopuonuca?

4. JlaiiTe reOMETPUYECKOE NCTOJIKOBAaHUE KAXKI0M COCTaBIIAIONIECH ypaBHEeHUs bepHyuim.

5. Yro mpexacraBisieT co00i pa3HOCTh OPJAMHAT HAIOPHOM JIMHUU HUEATbHOM KUJIKOCTH 1
peanbHOU?

6. Uto npeactaBisieT co00¥ pa3HOCTh OPAMHAT HAIOPHOM JIMHUU U TThE30METPUUYECKON?

7. Kak ygadHee BCero IpoBOJAUTH IJIOCKOCTh CPAaBHEHUS IIPY PELICHUH 33/]1a4, CBA3aHHBIX C
MCIIOJb30BAaHUEM ypaBHEHUS bepHymiun?

8. HazoBuTte Ha3HaueHue nbe3omerpa, Tpyoku Iuto.

10. Korga HanopHas u nbe30MeTprudecKas JIMHUU napasuienbHbl? Korna B HanpaBieHUU
JBYKEHUS JKUAKOCTH 3TH JIMHUU COMMIKAIOTCS M KOTJa YAAJSIOTCS OJIHA OT JIpYTroi?



11. K kakuM BbIpaKeHUSIM MTPUBOAUTCS YpaBHEHHE bepHYIIN B Ciydasix: a) HETOABMIKHOMN
KUAKOCTH; 0) paBHOMEPHOTO IBHKEHHS 0€3 MECTHBIX COIIPOTUBIICHUI; B) HCTEUCHUS KUAKOCTH
4yepe3 Majoe OTBEPCTUE C OCTPOI KPOMKOM MpU MOCTOSSHHOM Harope?

1.2 I'mapaBianyeckue CONPOTUBJICHUSA. Pe:KUMBI IBHKEHUS KUIKOCTH

1. O0BsicHuTe (hU3MUYECKUil CMBICT KpuTepueB: PeliHonbaca, @pyna u Ditnepa. B kakux ciydasx
JOJIKHBI IPUMEHATHCS ATH KpUTepun?

2. YKaxxuTe 3aKOH pacrpe/eieHUs KacaTeIbHBIX HAMPSHKEHUN B IJIMHIIPUIECKOM TPYOOIIpOBOIE
IIpY JJaMUHAPHOM TEYECHUHU.

3. U3o0pa3zure smtopy CKOpOCTe Tl YCIOBUH MPEIBIAYIIEro BOIIPOCa.

4. KakoBO COOTHOILIEHUE MEXYy CPEAHEN U MaKCUMAJIbHON CKOPOCTSIMU IIPH JIAMUHAPHOM
TEUYEHUH, IPU PABHOMEPHOM TYpOYJIEHTHOM HAllOPHOM TE€UCHUU U B CKATOM CEUCHUHU CBOOOIHOM
CTPYH MpPHU UCTEUEHUU?

5. Ot Kakux nmapaMeTpoB NOTOKA 3aBUCAT OTEPU SHEPTUHU IO JUIMHE IIPU JAMUHAPHOM TEUEHUU?
6. IIpu kakoM pexume UMeeT MecTo 0oJiee BBICOKAst HEPABHOMEPHOCTh CKOpOCTEH U nouemy?

7. O0BACHUTE OHATHUS «THAPABIIMYCCKU I'TAAKHUE» U «TUAPABIUYCCKHU IICPOXOBATHIC»
IMOBCPXHOCTH. MoxeT nu ogHa U Ta Xe pr6a OBITE «TUAPaBINYCCKU rIIagKou» U
«TUAPAaBINYCCKU H_IepOXOBaTOI\/'I))?

8. OOBsICHUTE OCHOBHBIC JIMHUU U 30HBI COMTPOTHUBIICHHS Ha rpaduke Hukypanse.

9. ITouemy mepBas 30Ha 3TOro rpaduka Ha3bIBACTCS «JIMHEHHAS, & TTOCICTHSS -
«KBagpaTUYHasD?

10. Ot kakux (hakTOpOB 3aBUCUT KOADDUIIUCHT TUAPABIHMYECKOTO TPEHUS NP TypOYICHTHOM
TEYEHUH, U 110 KaKUM (POpMyJIaM MOXKHO €ro ONpeAeInTh?

11. Kakue conpoTUBIEHUS HA3BIBAIOT «MECTHBIMI?

12. Tlo xakoii hopMyJie OIPECIAIOT MOTEPH IHEPTHH, BEI3BAHHBIE MECTHBIMH
CONPOTUBIICHUAMHU?

13. Kak onpenennTs NOTEPIO 3HEPTUU ITPU BHE3AITHOM PACILIMPEHUH [TOTOKA U BHE3AITHOM
CY’KE€HUU €ro?

14. Yemy paBeH K03(GUIHMEHT MECTHOTO COTIPOTHBIICHUS TIPH BXO/I€ )KUAKOCTU B TPYOy U3
00JIBIIOrO pe3epByapa U MpH BBIXOJIE MOTOKA U3 TPYOBI B O0JIBIION pe3epByap?

15. B 4éM npuHIMI HANIOXKEHUS TOTEPH?

16. 3auem TpeOyeTcst pacCTOSTHIE MEXKITYy TBYMSI CMEKHBIMA MECTHBIMU CONIPOTHBIICHUSIMU HE
menee 20-50 muameTpoB TpyObI, YTOOBI MPUBECTH JTaHHBIC O BETMYUHE KO3(PPHUIIMEHTa MECTHOTO
COIIPOTHUBJICHUS B CIIPABOYHOI TUTEeparype?



IIpuioxenne 2
OueHovHbie cpeaCcTBA 1 POBEACHUS IPOMEKYTOYHOH aTTeCTALUMN

a) [lnanupyemble pe3yibTaThl 00y4eHHUs W OLlEHOYHbIE CPeACTBA IS NPOBeIeHNs IPOMEKYTOYHOI aTTecTallMu:

Koo Hnouxamop
docmudicerust OreHOUHBIE CpeCTBA
UHOUKamMopa
KOMHnemeHyuu

OIIK-1: CriocoOeH MpUMEHSTh €CTeCTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHUS, METO/Ibl MATEMAaTHUECKOTO aHAJIN3a U MOJICITMPOBAHUS B
po(hecCHOHALHON IEATEITBHOCTH

OIIK-1.1 Hcnons3yer [IpakTuueckue 3a1anus npeacTaBieHbl B 3JeKTpoHHOM  u3fanuu Kyrtiny6aes 1. M., Mauko E. 0., Ycos . T'.
€CTeCTBEHHOHay4Hble | ['mapaBinka U ruiportHEBMOIIPUBO/ [ DIEKTPOHHBIN pecypc] : METOAMYECKHE YKa3aHUs K KOHTPOJIBHBIM paboTam
3aKOHBI U TPUHLIHIIBI 1o AucHuIuiMHaM "MexaHuka )kuakocty u raza, "I'uapasnuka", "I'napasnuka u rugponaesmonpusoa’; MI'TY,
MIPU PELICHUN Kadenpa ropHbIx MalvH U TPaHCIIOPTHO-TEXHOJIOIMYECKUX KOMITIIEKCOB. - Marnutoropek : MI'TY, 2012.
MPAaKTUYECKUX 3a1a4 [IpuMepHBIe BapraHTHI 3a1aHAN

3apaua 1. Onpenenuty ycwius [ Ha IITOKE, CKOPOCTH TEpEMEIIEHUs V , padoTy, COBEpIIAEMYIO TPH
JBIDKEHUU INTOKA, JUISI TPEX CXEM MOAKIIOYEHHS THAPOLUUIUHAPA C OJHOCTOPOHHUM IITOKOM MPH 3aJaHHBIX
JIUaMeTpax nopuHda D W mToka d , JaBleHWsX p; U p,, pacxone Q, JUIMHE Xoja IToka L .




Koo
UHOUKamopa

Hnouxamop
00CMUIICEHUSA
KOMnemenyuu

OneHouHsble cpencTBa

a =, V1
| Fl
I
Q4 pl p2 ¥
A7)
F2
I
¢132 pll Q
V3
| F3
|
Q l pl
N 1 2 3 4 5 6 7 8 9 10
BapHaHTa
Huamerp 16 32 40 50 63 80 10 125 16 32
MOPIIHS, MM
Huamerp 10 20 25 30 50 50 63 90 80 20
IITOKA, MM
Hlasrexe 4 6, 2.5 16 32 10 20 28 20 4
p, MIIa 3 ’
JaBnenue 0, 0, 1, 1, 1, 0,
b, MITa ) 06| 2 ] 1.6
Pacxox O, n/mMuH 2 10 12, 20 80 12 85 140 40 2




Hnouxamop
Koo
oocmudicenus OreHouHBIE CpeACTBa
UHOUKamopa
KOMnemeHyuu
5 5 0
Xon mroka 20 10 16 40 110 80 63 140 45 20
L,mMMm 0 0 0 0 0 0 0 0 0 0
OIIK-1.2 Pemaer ctangapTHbie

npodeCcCuOHAIbHBIC
3a71a4¥ C IPUMEHEHUEM
OOLIEMHKEHEPHBIX
3HaAHUH

3agaya 2. XKuakocTb KHHEMAaTHYECKON BA3KOCTBbIO V TOCTYHAeT U3 OTCTOMHMKA C IOCTOSIHHBIM YPOBHEM I10
TpyOonpoBOy MIMHHOW L W muamerpoM d npu mepoxoBaroctd A = 0,02MM B €MKOCTh BMECTHMOCTBIO V.

[lpu 3amaHHOM 3HaueHWH KO>(P(HIMEHTA MECTHOTO CONPOTHBIEHHS NPOOKOBOTO KpaHa & w1 CMKOCTB

HanoiHsgercsi 3a 7 4acoB. Bo CKoJIbKO pa3 cienyeT yMEHbIIUTh CONTPOTHBIICHUE KPaHa, YTOOBI B 71 pa3 COKPATUTh
BpeMs HamoJHEeHUst EMKocTu V' ?

[Ipu pemeHnn 3a1a49u CIEAYET YIECTh BCE MECTHBIE COMPOTHBIICHUS (IS JIAMUHAPHOTO TEYCHHUS) U TPEHUE
no He L . Onpenenenue o01acTu CONMPOTUBIICHUS 0053aTEIBHO.
TpyOGonpoBos Ha niuHE L HWMEET B TOPU30HTAIBHOM INTIOCKOCTH U3THOBI B popMme:

- OJMHOYHOTO TUJIABHOTO KOJIEHA C OTHOUICHHEM pajuyca 3akpyriieHus R K auaMmerpy d paBHOM
0,75 (R/ d= 0,75) u yriom noBopota 90° (cxema B st BapuanToB 0 u 1).];
- cIBOEHHBIX 1O cxeme C TakuXx ke KOJIeH (11l BapuaHToB 2 U 3);
- CIIBOGHHBIX 1O cxeme D Takux ke KoJieH (11l BapuaHToB 4 u 5);

- JIBYX CJIBOGHHBIX MO cXeMe D Takux e KOJEH, HO C MPSAMBIM HNPOMEXYTKOM Mexay HuMu [ >20d (ans
BapUaHTOB 6 U 7);

Kpan
IIpooxoBbIii
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C D

B BapuanTtax 8 u 9 KojieH HeT.




Hnouxamop

Koo
0oCmudCeHUs O11eHOYHbIE CPEICTBA
UHOUKamopa
KOMNemenyuu
Ne 0 1 2 3 4 5 6 7 8
9
Bapuanta
v, 1 3 2, 1,5 1, 5 5 3 20 2
M%/c*10°° 2 0 5 2 0 0 0 0
G ot 3 2 2 8 3 5 5 4 22, 2
2 5 0 0 0 2 8
L, 4 5 6 7 4 5 6 7 4 5
M
d, 3 2 2 1 2 2 3 2
MM 2 0 5 20 6 0 5 2 20
V 1 2 1 2 1 1 22, 2
M3 8 1 0 15 0 5 0 9
T, 7 9 5 6 7 1 8 5 10 8
Jac 0
2, 1, 1, 1, I, 1, 1,
" 5 5 3 Lol ¢ 2l s 8 2
OIIK-1.3 [Ipumensier MmeToabl

MaTEMaTHYECKOI0
aHaJIM3a JUIsl peleHMsI
3a]1a4 TEOPETUYECKOTO
U NIPUKJIATHOTO
XapakTepa

He peanusyercsa B JaHHON AUCUUILIMHE

OIIK-3: CnocobeH B cepe cBoeii mpoheccHoHaTbHON AEATEIbHOCTH IPOBOAUTE U3MEPEHUS U HaOII01eHus1, 00pabaThIBaTh U MPEICTABIATD

OKCIICPUMCEHTAJIBHBIC JAHHBIC U PE3YJIBTATEI HUCIIBITAaHHI

OIIK-3.1

Bribupaet u npumensier
METOBI U CPEJICTBA
W3MEpEHUs s

Crucok J1abopaTopHbIX paboT
1. HMnmoctpauus ypaBHeHus bepnyim
2. TloctpoeHue HaOPHOH M MbE30METPHUYECKON JIMHUH TSI TPYOOTIPOBOIa COTIPOTHUBIICHHUS




Hnouxamop

Koo
00CMUdICEHUs. OueHouHbIE CpeicTBa
UHOUKamopa
KOoMNnemeHyuu
00paboTku 3. PexuMbl ABIDKEHUS IIOTOKA KUIKOCTH
AKCIIEPUMEHTAIBHBIX 4. Onpenenenue NoTepb Haopa Mo AJUHE
JIAHHBIX U PE3YIbTAaTOB 5. OmnpeneneHnre MECTHBIX MOTEPh HAMoOpa
HUCIIBITAaHHUI IIpumepHbIe BONPOCHI 11 POMEKYTOUYHOM aTTeCTALNH
OIIK-3.2 [TpoBomut Tema 1.1 OCHOBBI TUAPOIUHAMHUKH.
SKCIIEPUMEHTAILHEIE 1. HazoBuTE SHEPreTHYECKHUI CMBICI Ka)KJIOTO CJIaraeéMoro ypaBHeHUs1 bepHysuin.
UCCIICIOBAHUS U 2. Mosxer yii 0bITh K03 durueHT Kopuomnuca 6onbmie neyx? [IpuBeaure mpuMepsl.
HCIIONIb3Y€ET OCHOBHBIE 3. Uto BiuseT Ha YUCICHHOE 3HaYeHHE K03 dunmrenta Kopuonuca?
pueMbl 06pabOTKH 1 4. JlaiiTe TeOMETPUUYECKOE NCTOJIKOBAHUE KAXKI0M COCTaBIIAIONICH ypaBHeHUus bepHyuim.
IpEeCTaBIICHUS 5. Yro npencraBisieT co00M pa3HOCTh OPIMHAT HAIIOPHOM JTUHUHW UCATBHOM KUIKOCTH U peaIbHOM ?
TIOJyYEHHBIX JAHHBIX B 6. Uto nipencTaBiisieT co00¥ pa3HOCTh OPAMHAT HATIOPHOM JIMHUU U TThE30METPUUYECKON?
ctepe cpoeit 7. Kak yauHee BCero npoBOJIUTh MJIOCKOCTh CPAaBHEHUS MPU PEIICHUM 3a]1a4, CBSI3aHHBIX C UCIOJIb30BAHUEM
npodecCuoHaIbHON ypaBHeHus bepHyiu?
NeSITeIbHOCTH 8. HazoBuTe HazHaueHue mbe3oMeTpa, Tpyoku Iuro.
OIIK-3.3 COCTaBISeT OTYETEI IO 9. Kornia HaropHas ¥ nbe3oMeTpuyecKas JMHUM napayienbHbl? Korja B HanpaBlieHUH IBHXKEHUS KUAKOCTH

BKCI'IepI/IMeHTaJ'[I)HI)IM nu
TEOPETUUECKUM
HUCCIICIOBAHUSAM,
BKJIIOYAs aHaJIN3
BKCI'IepI/IMeHTaJH)HI)IX
pe3yNbTaToB B cepe
cBOCH
npodeccuoHaIbHON
NeITeITLHOCTH

9TH JIMHUU COJMKAIOTCS U KOTJIa YIASIFOTCS OJHA OT JIpYyroii?

10. K kakuM BBIpaXeHUSM MPHUBOAMTCS ypaBHEHHE bepHysum B ciaydasx: a) HEMOABMKHOM KHIKOCTH; 0)
PaBHOMEPHOTO JBUKEHHSI 0€3 MECTHBIX COITPOTUBIICHHMI; B) HCTEUEHUS )KUIKOCTH Yepe3 Majioe OTBEPCTUE C OCTPOH
KPOMKO#1 IIpY OCTOSIHHOM Hanope?

Tema 1.2 'mapaBnuyeckne CONpOTUBICHUSA. PEXXUMBI IBUKEHUS KUIKOCTH

1. O0bsicauTe Qu3ndeckuii cMbica Kputepuen: Peiinonbaca, @pyna u Ditnepa. B kakux ciaydasx TOIKHBI
MIPUMEHSITHCS 3TU KPUTEPUU?

2. YKaxuTe 3aKOH pacHpeleNICHHUs KacaTeNbHBIX HANPSOKEHUH B HUIUHAPUYECKOM TPYOOMpPOBOIE MPH
JaMUHAPHOM T€YEHHH.

3. MU300pasure 3mr0py CKOPOCTEH JUTsl YCIOBUHM MPEIbITYIIEro BOIPOca.

4. KakoBO COOTHOIIECHHE MEXAY CPEIHEW U MAKCUMaJIbHON CKOPOCTSIMU IMPHU JAMHUHAPHOM TE€UECHHH, MPH
paBHOMEPHOM TypOyJICHTHOM HAallOPHOM T€UEHUH U B CXKATOM CEYCHUU CBOOOIHON CTPYH MPU UCTCUCHUU?

5. OT Kakux mapamMeTpoB NOTOKA 3aBUCAT MOTEPU SHEPTUHU MO UTMHE NP JAMUHAPHOM T€UEHUH?

6. IIpu kaKoM pexumMe UMeeT MecTo OoJiee BBICOKast HEPABHOMEPHOCTh CKOPOCTEH U rnouemy?

7. OOBSCHUTE MOHSATHUS «TUAPABINYECKH [VIAJIKUE» U «TUIPABINYECKH LIEPOXOBATHIE» NOBEPXHOCTU. MOXKeT




Koo
UHOUKamopa

Hnouxamop
00CMUIICEHUSA
KOMnemenyuu

OneHouHsble cpencTBa

JM OIHA U Ta K€ TpyOa OBITh «TUIPABINYECKH IIaJKOW» U «TUIPABINYECKH IIEPOXOBATON)?

8. OObsICHUTE OCHOBHBIE JINHUM U 30HBI CONPOTHUBIICHU Ha rpaduke Hukypansze.

9. I[loueMy nepBasi 30Ha 3TOT0 rpauKa HA3bIBACTCS «IMHEMHA», a MOCIEIHIS - «KBaaApaTUYHas»?

10. Ot kakux (pakTOpoB 3aBUCUT KOI(DDUIIUEHT THPABIMYECKOTO TPEHUS NMPHU TypOYIEHTHOM TE€UEHHUH, U 10
KakuM (hopMyJiaM MO>KHO €0 OIPEIEIUTh?

11. Kakue conpoTUBIEHUS HA3bIBAIOT «MECTHBIMI?

12. Io kako# ¢popmyIie OpeaesIIoT MOTEPH YHEPTUH, BHI3BAHHBIE MECTHBIMU COTTPOTHBIICHUSIMH?

13. Kak onpeaenuTs NOTEPIO SHEPTHU IPY BHE3AITHOM PACIIMPEHUH TOTOKA U BHE3AITHOM CY>KEHHH €ro?

14. Yemy paBeH k03((UIIMEHT MECTHOTO COMPOTHUBIICHUS MPH BXOJE XHUIKOCTH B TpyOy U3 OOJIBIIOTO
pe3epByapa U IpH BbIX0JIE MOTOKA U3 TPyOsl B 60Ib1I0N pe3epByap?

15. B uéM mpuHLIMI HATOXKEHUS TOTEPDH?

16. 3auem TpebyeTcsl pacCTOSIHHE MEX]y JBYMSI CMEKHBIMA MECTHBIMHU COMPOTHBICHUAMU He MeHee 20-50
JMaMeTPOB TPYOBI, YTOOBI MPUBECTH JAaHHBIE O BETUYNHE KOA(P(PUIIEHTAa MECTHOTO COMTPOTHBIICHHSI B CIIPABOYHOM
auteparype?

0) Ilopsinok npoBeeHUs1 NPOMEKYTOYHOM aTTeCTALMH, NOKA3aTeJIM U KPUTEPUH OLlCHUBAHUS:

IIpomexxyTouHass arrecTanus IO IUCUMIUIMHE «['MapaBiMKa» BKIIOYAET TEOPETUYECKHUE BOIPOCHI, MO3BOJIAIOIIME OLICHUTh YPOBEHb YCBOCHUS
00y4arIUMHUCS 3HaHUH, U TPAKTUYECKHUE 3a/1aHNs, BBISIBIIAIOIINE CTENEHb C(POPMUPOBAHHOCTH YMEHUH U BIIaJIEHUH, IPOBOJUTCS B OpME 3aUeTa.




IMpuioxenune 3

I[IpumepHble 3a7aHusl M 3aJ4a4W JJIS NPAKTHYECKHUX 3aHATHH NpeacTABJIEHbI B
31eKTpoHHOM  u3gaHuu KytnybGaes M. M., Manko E. 0., YcoB U. I'. T'ugpasnuka u
TUIPOTIHEBMOIIPUBOJL [DJIEKTPOHHBIN pecypc]| : METOAWYECKHE YKa3aHHs K KOHTPOJIbHBIM
pabotam mo nucuuruinHaMm "MexaHuka >KHIKOCTH W raza", "l'mapasnuka", "T'mapaBinuka u
ruaponHesmornpuson”; MI'TY, Kadenpa ropHslx MamuH U TpPaHCIOPTHO-TEXHOJOTHYECKUX
KOMIUIEKCOB. - Marnutoropck : MI'TV, 2012.
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