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JIncrakryaausanuupadodeiinporpaMmbl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefaHuu Kageapsl [ OpHBIX MAIIMH ¥ TPAHCTIOPTHO-TEXHOJIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. KypoukuH

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJ1y Ha 3aceaHuu Kageapsl [ OpHBIX MAIIUH ¥ TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. KypoukuH

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokonm ot 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH




1 HeanocBOeHUSIAMCUUILINHBI (MOTYJIs1)

[ensimu oCBOCHUS TUCHUIUIMHBI (MoyIis) «[ MapaBiIrKay SABISIOTCA:

- (hopmupoBaHme U pazBUTHE CIIOCOOHOCTH K CAMOPa3BUTHUIO, CAMOpEaIN3allui,
HCIOJIb30BAHUIO TBOPUECKOTO B 00JIACTH UCCIIEOBAHUS (PU3UUECKUX CBOMCTB KUAKOCTH,
3aKOHOB €€ PAaBHOBECHS U JIBUKCHUS;

- (hopmupoBaHue U pazBUTHE CIIOCOOHOCTH MIPUMEHITH COBPEMEHHbBIE METOIbI
UCCIeIOBaHMs (PU3NYECKUX CBOMCTB KUIKOCTH, OLICHUBATh U MPEACTABIATH PE3yIbTaThl
HCCJICTOBAHUM;

- (hopmupoBaHme U pazBUTHE CIIOCOOHOCTH HUCIIOJIB30BATh 3aKOHBI U METO/IBI
MaTEeMaTHKU MPU UCCIICJOBAHUH 3aKOHOB PABHOBECHUS U ABM)KECHUS KUIKOCTH;

- OBJIaJICHUE IOCTATOYHBIM YPOBHEM 0011IenpodheccnOHaNbHBIX U MPOheCCHOHATBHBIX
KOMITETeHIIMI B cooTBeTCTBHH ¢ TpeboBanussMu @I'OC BO no HampaBieHHUIO OITOTOBKH

2 MecTo qucHuIIMHBI (MOYJIsl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnuza ['napoaBToMaTiKa BXOAUT B 00s13aTEIbHYIO YaCTh y4€OHOI0 I1aHa
00pa3zoBaTenbHON IPOTrPaMMBI.

JUis n3yyeHust JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUs, BIIAJICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Maremaruka

dusuka

DJEeKTPOHMKA B YIPABISIOUINXYCTPOHNCTBAX

ONeKTpUYECKUEU3MEPEHUs

3HaHus (yMEHUs, BIIAICHNUS ), IOJyYEHHbIE IPU U3YYEHUH JAHHOM JUCIUIIIMHbI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

TexHuueckue cpeicTBa aBTOMATU3ALMU U YIIPaBIICHUS

ABTOMAaTH3aIMs TEXHOJIOTUIECKUX MPOLIECCOB U MPOU3BOCTB

[ToaroToBka k mporeype 3aluThl U MPoLelypa 3alluThl BbIITYCKHON
KBaJIM(UKAIIMOHHON pabOThI

CucTeMbl aBTOMATU3AIIUH U YITPABIICHHS

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHus AUCUUILIMHBI (MOAYs) «l'mapoaBromMaTukay oOydaromuncs
JOJKEH 00J1a/1aTh CIEAYIOIUMU KOMIIETCHIIUSAMU:

KO,[[I/IHI[I/IKaTopa I/IHILI/IKaTOpI[OCTI/I)KeHI/IHKOMH CTCHIIMHU

OIIK-7 CriocobeH mpon3BOIUTh HEOOXOAUMBIE pAacUEThl OTAEIBHBIX OJIOKOB M YCTPOMCTB
CHCTEM KOHTPOJIS, aBTOMATH3AIMY M YIIPABJICHUS, BRIOUPATh CTaHIApTHBIE CPEICTBA
ABTOMATHKH, N3MEPUTEIBHON U BRIYUCIUTEIHLHON TEXHUKH TP MIPOSKTHPOBAHUU CHCTEM
ABTOMATH3AIIMU U YIIPABJICHUS

OIIK-7.1 IIpuMeHsieT COBpEMEHHBIN MaTEMaTUYECKUI amapaT u
BBIYUCIIUTENbHBIE METO/IbI /ISl PELICHUs IPUKJIIAIHBIX 3a/1a4 B 001aCTH
aBTOMAaTHUYECKOr0 U aBTOMAaTU3UPOBAHHOIO YIIPABJICHUS, KOHTPOJIA U
JIMarHOCTUKHU

OIIK-7.2 Hcnonp3yeT METOABl MaTEMATUYECKOTO MOJEINPOBAHUS U JJOCTYIIHbBIE
IpOTrpaMMHBIE CPECTBA ISl PELICHUs IPUKIIAIHBIX 3a/1a4 B 001aCTH
yIpaBJIEHUS] TEXHUYECKUMH CUCTEMaMH.

OIIK-7.3 Ocy1ecTBisieT BHIOOP TUITOBBIX OJIOKOB M YCTPOMCTB MPHU
MPOEKTUPOBAHUU U PeaTU3allii CUCTEMbl aBTOMAaTU3allMU U YIIPaBIECHUS




4. CTpyKTYypa, 00bEM U COAepKaHNEe TUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 95,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynutopHast

=
< <
[
KOHTakTHas paboTa E z dopma TeKyIero
B aKaJl. yacax SIS Bun KOHTPOJIS
Paszen/ Tema 2 (B axan ) £ y P Kox
> 8 & | caMoCTOsTeNbHOM |  ycreBaeMOCTH U
JHCHIHILIAHBI < g2 s . KOMIIETEHIIHH
8 5 paboThI MIPOMEKYTOUHOH
Tlex mal. | mpakr. Z'8 aTTecTallu
3aH. 3aH. O =
1. T'umpocraTtuka
ITouck
JIOTIOJTHUTEIIbHOM
“H(pOpMAITHHT IO
top . Bxoanoe
3aJaHHOM TEME ,
1.1 OcHoBHBIE (hu3HUECKUE TECTUPOBaHHUE.
N IOJATOTOBKA K
CBOICTBa pabounx 1A60DATODHEM Omnpoc no OIIK-7.1,
JKMIKOCTEN U ra3oB. 0,2 0,1 6 parop KOHTPOJIbHBIM OIIK-7.2,
MPaKTHYECKUM
OCHOBHBIE3aKOHEI Bompocam. Craga OIIK-7.3
3aHATHSIM, .
THIPOCTATUKH. nabopaTopHO
pabora c
paboThI
KOMITBIOTEPHBIMHU
oOyJaromumMu
porpaMMamMu
4
ITouck
JIOTIOJTHUTEIILHOM
uH(popMaIy 1o
1.2 3aKoHbI 3aJJaHHOM TeMe ,
B3aUMOJIEUCTBHS JKHIKOCTEN IOATOTOBKA K Crasa
C TBEPABIMH TeIaMU J1a00paTOPHBIM U 11abopaTopHEIX i OIIK-7.1,
II OCpTefIHlHe THL 0. 2 3 2 o aiTI/I‘IIéCKI/IM TpaKTHICCKIX OlIK-7.2,
P P . P pabor. OIIK-7.3
MAIlIUHBI B HHXEHEPHOU 3aHATHAM,
TectupoBanue.
HpaKTHKE. pabora ¢
KOMITBIOTEPHBIMHU
00y4arIUmMu
porpaMMamMu
Hroronopazneny 2,2 3,1 8
2. 'mapoauHamMuKa
ITouck
OITOJIHATEILHOMN Cnaua
2.1 Kunematnueckue A o
HOHSITHS FHADOHHAMHKH HHPOPMAIHH 10 1abopaTOPHBIX U OIIK-7.1,
P ’ 4 0,3 0,1 6 3aJJaHHOM TeEME , MPAKTHIECKUX OIIK-7.2,
3aKOHBI IBVKEHHUS
. MOJTOTOBKA K pabor. OIIK-7.3
JKHIIKOCTEN U Ta30B.
1a00paToOPHBIM U TecrupoBanue.
MPaKTHYECKUM




3aHITHUSM,
pabota ¢
KOMIIBIOTEPHBIMU
00yJarIrMu
IIporpaMMaMHu

TTonck
JIOTIOJTHUTEIHHOM
UHPOPMALIUH T10
3aJJaHHOU TeME ,

2.2 PeXUMBI IBHKCHUS Cnaua
. MOJITOTOBKA K
KUKocTel. Bubt 1a00paTOPHBIX U OIIK-7.1,
y 1ab0PaTOPHBIM U
COIIPOTHBIICHUH U TIOTEPh 0,3 0,1 8 MIPAKTUYECKUX OIIK-7.2,
MPaKTHICCKUM
JIABJICHHSI B DJIEMEHTAX U pabor. OIIK-7.3
3aHITHSM,
cucTeMax ruIpolprUBOIOB TectupoBanue.
pabora ¢
KOMITBIOTEPHBIMH
00yJarIrMu
IporpaMMamMu
Hroronopasaeny 0,6 0,2 14
3. l'mapomMainHbl
ITouck
JIOTIOTHATENBHON
UH(OpPMAIH 1O
3.1 UcTounuku muTaHus 1 bop ant
3aJJaHHOM TeMe ,
HCTIOJTHU-TENIbHEIE Crnaga
. MOJITOTOBKA K
YCTPOHCTBA — KOHCTPYKIIHH, 1a00paTOPHBIX U OIIK-7.1,
71a00PaTOPHBIM U
napameTpsl, 0,2 0,1 6 MPAKTUYECKUX OIIK-7.2,
MPAKTHIECKIM
ki1accuduxanus. Pacuer pabor. OIIK-7.3
3aHATHSM,
napameTpoB 1 BEIOOp aGoTa ¢ TectupoBanue.
THPOMAalIMHIOKATAIOTaM p
KOMITBIOTEPHBIMH
o0yJaromumMu
porpaMMamMu
Hroronopasnaeny 0,2 0,1 6
4. I'maponpuBOIBI
ITouck
4.1 Ctpykrypa u "
JIOTIOJTHUTEJILHOU
KiaccuuKarus
UH(OPMAIHH 10
THIPOTIPUBOIOB. .
3aJJaHHOM TeMe ,
I'mapoanmaparypa Crnava
MOATOTOBKA K
YIpaBICHHUSL. HA6ODATODHBIM 1 11a00paTOPHBIX U OIIK-7.1,
TpyOorpoBoibI 0,1 0,1 7 patop MIPAKTHUECKUX OIIK-7.2,
MPAKTHIECKUM
TUAPOIPHUBOIOB — PACUET pabor. OIIK-7.3
3aHATHSM,
TEOMETPUUECKUX TectupoBanue.
pabora c
rmapameTpoB Tpyo, BEIOOP
KOMITBIOTEPHBIMH
CTaHIaPTHBIX Pa3MepoOB
o0yJarmmumMu
TpyO 1Mo KaTajoram.
IporpaMMaMHu
TTouck
JOTIOJTHUTENBHOM
UH(OPMAIHH 110
3aJJaHHON TemMe
nﬂo TOTOBKa K ’ Chasa
4.2 Metoaukapacyera naGo}1 aTOPHBIM U NaGopaTopHELIX u OIK-7.1,
oébeMHoforH . ONPUBOJA 0.2 0.1 9 I aﬁTH‘II;CKI/IM MpaKTIHCCKIX OIIK-7.2,
/IPOTIPUBOAA. p pabor. OIIK-7.3
3aHITHSM,
Tectuposanue.
pabota ¢
KOMITBIOTEPHBIMH
o0yJarmumMu
porpaMMamMu
4.3 Ananmu3paboTsI Tlouck Craaua OIIK-7.1,
TUIPOTIPUBOJIOB — 0,1 0,1 7 JIOTOJHUTEILHOMN mabopaTOPHBIX U OIIK-7.2,
MaTeMaTHIecKoe UH()OpMATHTIO NIPaKTUYECKUX OIIK-7.3




MOZEIUPOBaHHUE,
CTaTHYECKUE U

JHEPreTUYECcKHue
XapaKTEPUCTUKH
TUJPOIPUBOIOB

3aJIaHHON TEME ,
MOJATOTOBKA K
11ab0opaTOpPHBIM U
MPAKTHIECKIM
3aHATHSM,
pabora ¢
KOMITBIOTEPHBIMH
o0yuaromuMu
IporpaMMaMu

pabor.
Tectuposanue.

Hroronopazneny

04

0,3

23

5. 'mapoaBTOMaTHKa

5.1 CucreMsl ynpaBlleHUS

THIPOTIPUBOAMH.
DJeMEHTBI
THIPOABTOMATUKH

0,2

0,1

24

TTonck
JIOTIOJTHUTEIHHOM
UHPOPMALIUH T10
3aJIaHHOU TEME ,

IIOJIFOTOBKA K
71a00PaTOPHBIM U
MPaKTUICCKUM
3aHATHSIM,
pabora ¢
KOMITBIOTEPHBIMHU
o0yJarommumMu
porpaMMamMu

Cnaua
1a00paTOPHBIX U
MIPAaKTHIECKUX
pabor.
Tectuposanue.

OIIK-7.1,
OIIK-7.2,
OIIK-7.3

5.2 CuHTE3CHCTEM
yIpaBJICHUs

0,3

0,1

TTouck
JIOTIOTHUTEILHOM
“HPOPMAIIUH TT0
3aJJaHHON TEME ,

MTOJITOTOBKA K
71a00PaTOPHBIM U
MPaKTHIECKUM
3aHATHAM,
pabora ¢
KOMITBIOTEPHBIMHU
00yJarIrMu
porpaMMamu

Cnaua
1a00paTOPHBIX U
MIPAaKTHIECKUX
pabor.
TectupoBanue.

OIIK-7.1,
OIIK-7.2,
OIIK-7.3

5.3 IlponoprrioHanbHas

TUpoAInaparypa.

CregsmuiATuIpOPUBOI.

0,1

0,1

12,4

TTouck
JIOTIOJTHUTEIILHOM
UH(OPMAIHH T10
3aJJaHHON TEME ,

MOJArOTOBKA K
J1a00paTOPHBIM U
MPaKTUYECKUM
3aHATHUAM,
pabora c
KOMITBIOTEPHBIMHU
00yJaroIIMu
TporpaMMaMu

Cpaua
71a00PaTOPHBIX U
MPaKTHYECKUX
pabor.
TectupoBanue.

OIIK-7.1,
OIIK-7.2,
OIIK-7.3

Wroronopazneny

0,6

0,3

44.4

Hrorozacemectp

95,4

3a0

HToronoaucuuninHe

95,4

3a4eT C OLIEHKOM




5 Obpa3oBaTeIbHBIETEXHOJIOTHHI

1. TpaguumonHsle 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OpPraHU3aIHIo
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEHMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPABUJIO, PEIPOIYKTUBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIUs — MOCIeI0BaTeIbHOE U3II0KEHUE MaTepHaa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB
110 NPEAJIOKEHHOMY aJIFOPUTMY.

JlaboparopHas paboTa — opranuzanus yaeOHoi paboThI C peaTbHBIMU
MaTepHaIbHBIMU M HH(POPMALIMOHHBIMHA 00BEKTaMH, SKCIIEpUMEHTalIbHast padoTa ¢
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX O0OBEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpoliecca,
KOTOpasi mpe/roiaraeT mocTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUSOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON AESITETbHOCTU
CTYJIEHTOB.

@DopMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHIA MTPOOIEMHOT0 O0yUYeHUSI:

[TpoGiieMHas TeKIUs — U3NI0KEHUE MaTepuaa, Ipeanoaramiiee NoCTaHOBKY
MPOOJIEMHBIX U AUCKYCCUOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMUHBIX HAYYHBIX IMOIXO0/I0B,
aBTOPCKME KOMMEHTAPUH, CBA3aHHBIE C PA3JIMYHBIMU MOJIETISIMUA UHTEPIIPETALINN
M3y4yaeMoro MaTepHana.

[TpakTrueckoe 3ansATHE B GopMe MPaKTUKyMa — OpraHu3ainus yueOHou padoThl,
HaIpaBJIeHHAsl Ha pelIeHHe KOMIUJICKCHOM yueOHO-T03HABATENbHOM 3a1auu, TpeOyrolIeil oT
CTYyJIEHTa IPUMEHEHHUS KaK Hay4HO-TEOPETUUECKUX 3HAHUM, TAK U IPAKTUYECKUX HABBIKOB.

3. laTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNbLHOrO MpoIiecca,
KOTOpasi MpeIonaraeT akTHBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO JUIsl HUX 00pa30BaTebHOIO PE3yJbTaTa.
Hapsiny co cnenmanm3npoBaHHBIMU TEXHOJIOTUSMH TAKOTO pOJa MPUHIUI HHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
HHTEepakTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCcTBUEe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMALIMOHHO-PECYPCHON CPEIbI.

@DopMbl yUeOHBIX 3aHATHI C UCMOIB30BaHUEM CHEIIHATU3UPOBAHHBIX HHTEPAKTHBHBIX
TEXHOJIOTUM:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALUS (U3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIlJIaHMPOBAaHHBIMU OIIMOKaMHM), IeKIUsA-0ece1a, TeKIUA-TUCKYCCHs, JTeKIHs-
peccKOH(epeHIIHs.

4. NudopmManinoHHO-KOMMYHHUKAIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3zaiys 06pa3zoBaTeIbHOTO MPOLECCa, OCHOBAHHAS Ha TPUMEHEHUU
CMELUANTU3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManuen.

@DopMBbl YUEOHBIX 3aHATHI ¢ UCMOIF30BaHUEM HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX
TE€XHOJIOTHM:

Jlexuus-Bu3yanusanus — U3J0KEHHE COAePKaHUSI COIIPOBOXKIAETCS MPe3eHTaue
(nemoHcTpanueil yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMUHbBIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUTIOCTPATUBHBIX, IpapMuecKUx, ayJH0- U BUI€OMATEPUAIIOB).

JlaGopaTopHoe 3aHsTHE B (JOpME BUPTYAITHHOM BU3YyaIM3aIlMN TTPOIIECCOB U SBJICHHM,
MIPOUCXOJSIINX B )KUJIKOCTH U JEATEIBHOCTH C UCIOJBb30BAHNUEM CHEIIMATU3UPOBAHHbBIX
MIPOrPaMMHBIX CpPE/I.



6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUs POMEKYTOYHON aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHMILTNHBI

a) OcHOBHasuIMTEpaTypa:

1. CazanoB U. U. I'mnpasnuka [ DnekTpoHHBIN pecypc]: yueOnuk / Cazanos U.

N., Cxuptnamze A. I'., Meanor B. U. - M.: KYPC, HUL] MH®PA-M, 2017. - 320 c.: 60x90
1/16. - Pexxum nocryma: http://znanium.com/bookread2.php?book=601869 . - 3ari. ¢ skpaHa.
- ISBN 978-5-906818-77-5.

2. Heiinak A. A. I'unpaBiuka u ruiponHeBMonpuBoa. OCHOBBI MEXaHUKU
XKHUJKOCTHU U ra-3a [ DneKTpoHHbIN pecypce] : yueOnuk / A. A. llleiinak. — 6-e u3a., ucnp. u
non. — M. : UHOPA-M, 2018. — 272 c. — Pexum pocryna:
http://znanium.com/bookread2.php?book=937447 . — 3aru. ¢ 9kpaHa.

3. Wrepennuxt, J.B. ['unpasnuka : yue6nuk / I.B. llltepennuxt. — 5-e usn.,
crep. — Cankr-IletepOypr : Jlanb, 2015. — 656 c. — ISBN 978-5-8114-1892-3. — Tekcr :
AJICKTPOHHBIN // JlaHb : 351eKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/64346 (mata oopamenus: 31.08.2019). — Pexum gocryna:

0) lono/IHUTeILHASUIATEPATYpA:

1. 'mapasnuka u ruaponpusof [ Tekcr] : yae6Hoe mocobue. [T.] 3/ H. C.

I'yaunun, E. M. Kpusenko, b. C. Maxosukos, U. JI. ITacroes ; nox o6m. pex. 1. JI.
[Tacroera; pex. cosert : JI. A. IlyukoB (nipen.) u ap. - 4-e usn., crep. - M. : ['opHas kaura :
MITYVY, 2007. - 519 c. : un., rpad., cxemsl, TadII.

2. Kpectun, E.A. 3a1auynuk mo ruipaBivKe ¢ MpUMEpaMu PacueToB : yueOHoe
nocobue / E.A. Kpecrun, U.E. Kpectun. — 4-e u3z., crep. — Cankr-IletepOypr : Jlanb,
2018. — 320 c. — ISBN 978-5-8114-1655-4. — Texkcr : aneKTpoHHbIH // JIaHb : 2IEKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/98240 (nara obparienus:
31.08.2019). — Pesxum mocTyma: A1 aBTOPU3. MOIb30BATEICH.

3. Ko3bipb, U.E. [IpakTukyMm 1o rupaBiuke : yueOHO-METoInYeCcKoe mocooue /
N.E. Ko-3b1pb, U.®. [Tukanosa, H.B. XanoB. — Cankr-IlerepOypr : Jlanp, 2016. — 176 c.
— ISBN 978-5-8114-2043-8. — Tekcrt : anekTpoHHbIH // JIaHb : 27IeKTpOHHO-ONOIMoTeYHas
cucrema. — URL: https://e.lanbook.com/book/72985 (mata obpamienus: 31.08.2019). —
Pexxum nocTyna: st aBTOpHU3. TOJIb30BaTENEH.

B) MeToanyeCcKHUeyKa3aHUS:

1. OcHOBBI (PYHKIIMOHUPOBAHMSI THIPO- U DJIEKTPOIIPUBOIOB : MpakTukyM / B. C. Barus,
A. M. ®unaros, A. JI. Konera [u ap.]. - Maraurtoropck : MI'TVY, 2014. - 190 c. : w., Tabm. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3778. - Tekcr
HEIOCPEICTBEHHBIM.

2. Mamko E.1O., Ycos .I'. MexaHnuka XKHIKOCTH U ra3a: MeToaudecKrue
yKa3aHUs K JaOopaTopHbIM paboTaM Mo JUCHUIUTMHAM «MexaHHuKa )KUJIKOCTH U ra3ay,
«['unpaBinka» ¢ UCHOIB30BaHWEM UMHUTALIMOHHBIX MOJIENIEN AJis CTYJ€HTOB HallpaBJICHUN
190100 u cnenuanbrocTeit 190205. Marautoropek: 'OY BITO « MI'TY», 2013. —40 c.

3. Ilpaktukym mo anektporuapoaBTomatuke : mpaktukym / A. JI. Komsra, B. B.
Toumnkun, B. C. be3epxuuii [u ap.] ; Marauroropckuii roc. TexHuueckud yu-t um. I'. U.
Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tutym.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammuoeobGecneyenue

Haumenosanue N
o Ne norosopa CpoxaecTBUSIIMIIEH3UN
7Zip cBoboHOpacnpocrpansemoe [10 6eccpodHo
DJIEKTPOHHBIE
ITaKaThl 1O
UCLAIINHE K-278-11 ot 15.07.2011 0ecCcpovHO
"I'mapaBnuvka u
rugponpuBon”
FAR Manager cBoOotHOpacpocTpansemoe 110 0ecCcpovHO
IIpodeccuonanbHbie 6a3bI JAHHBIX U HH(OPMALNMOHHbIE CIPABOYHbIE CHCTEMBI
Hazsannekypca CchlIKa
®denepalibHOE TOCYIAPCTBEHHOE OI0IKETHOE
yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
MPOMBINIJICHHONW COOCTBEHHOCTH»
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc HaygHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHII) asp

DjekTpoHHas 0a3a NepuoIUIecKuX u3nanuii EastView

InformationServices, OOO «1IBHUC» https:/fdlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MatepuanbHO-TEXHUYECKOE 00eCTIedeHHEe JUCITUIINHBI BKITIOYAET:

B cooTBeTcTBUU C YUeOHBIM IJIAHOM IO TUCIUILUIMHE TPETyCMOTPEHBI CIEAYIOLTNE
BU/JIBI 3aHITHIA: JICKIIUH, IPAKTUYECKUE 3aHATHS, Ta00OpaTOPHBIE 3aHATHS, CAMOCTOSTEIIbHAS
paboTa, KOHCYJIbTAlLlUH, 3a4eT C OLIEHKOM.

VYyeOHble ayAUTOPUH [T IPOBEACHUS 3aHATUIN JIEKLIMOHHOTO TUIIA:

- MyJbTUMEUIHbIE CPEJCTBA XpPAaHEHUS, TIepelaul U MpeACTaBICHUs HHPOpMAIIH.

VYyeOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN 7Sl TPOBEJCHUS MTPAKTUYECKUX
3aHATHMN:

- MyJbTUMEUIHbIE CPECTBA XPAaHEHUS], Iepeaul U PeACTaBICHUs HHPOPMaLUY;

- 10CKa, MYJIbTUMEUIHBINA IPOEKTOP, IKPAH.

Y4eOHble ayAUTOPUHU I TPOBECHUS TPYIIOBBIX U MHIUBUTYaTbHBIX
KOHCYJIbTAINH, TEKYIEr0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTaluu

- MyJbTUMEUIHbIE CPECTBA XPaHEHUS], Iepeaul U PeACTaBICHUs HHPOPMALIUY;

- 10CKa, MyJIbTUMEUIHBIN IPOEKTOP, IKPaH.

[TomerieHus 17151 caMOCTOSITENBHON pabOThl 00YJaIOIUXCS:

- TIepCOHATbHBIC KOMIBIOTEPHI ¢ naketoM MSOffice, BEIX010M B HHTEPHET 1 C
JIOCTYTIOM B 3JIEKTPOHHYIO 00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tomerenus ans XpaHeHUs ¥ MPOPHUIAKTUYECKOTO 00CITYKUBaHUS y4eOHOTO
000pyIOBaHUS:

- CTEJUTAKH ISl XpaHEeHHsI YIeOHO-HATJBSITHBIX TTOCOOMH M y4eOHO-METOIUIECKOM
JOKYMEHTAI1H.

VY4eOHble ayAUTOpUHU IS TPOBEIEHUS Ta0OpaTOPHBIX PaboT:

Kommuiekc yueOHblIi «I napaBindeckue MpuBoAbl U CPEACTBA aBTOMATH3AIUI,;

Kommiekc yueOnbiit «I uapoaBTOMaTHKaY,

Kommuiekc 17151 oTpabOTKH HaBBIKOB MPOEKTUPOBAHUS;
MaconaTonuavuefmagrumartuueckaga «Kamemnkay



IIpunoxenne 1
YuyeOHO-MeTOANYECKOE O0ecTieYeHrne CAMOCTOsITeILHOIH padoThl 00y4yaromuxcst

Ilpumepnuvie 3a0auu no meme «Kuokocmpo u ee pusuueckue ceoiicmear:

3agaua 1.1. Kanucmpa, 3anoninennas 6eH3UHOM U He co0epicauias 8030yXd, Hazpenacs Ha COHYe
0o memnepamypuol 50 °C. Ha cxonvko nosvicunocs Ovl 0asienue 6eH3UHA GHYMpU KAHUCMPbL, eClu
Ob1 oHa Ovia abconromuo dcecmrou? Hauanonas memnepamypa 6ensuna 20 °C. Mooyns oovemuou
ynpyeocmu 6ensuna npunams paswvim K = 1300 Mlla, xos¢puyuenm memnepamyprozo
pacuupenus fr = 8107 1/2pao.

3agaua 1.2. Onpeoderums uzbvimounoe p1 u abconrromuoe p, oasnenue na 2nyoune H=400 mm noo
CB0D0OHOT NOBEPXHOCMbIO PMYMU, eCiu bapomempuieckoe 0asileHue IKGUBANLEHMHO GbLCOME
h=756 mm pm. cm. Beipazums makoice 6apomempuueckoe dasiienue 6 Mempax cmoiba 600ul.

3agaua 1.3./36ecmno, umo 3a8uUcumocms OUHAMULECKO20 KOIPhuyueHma 8s3Kk0cmu [t Om
abcomomnoi memnepamypol T modicem dvimo svipasxcena gpopmynotu suoa u = Bexp (b/T), 20e Bu b
— HeKomopbvle NOCMOosiHHbLe OJis1 OAHHOU HCUOKOCMU 8EIUYUHDBL, He 3A8UCyUe O MeMNnepamypbl.
Havimu smu nocmosnubie 011 MAWUHHO20 MACAA, eClu U36eCMHO, Ymo npu memnepamype t; = 14
°C w1 = 21,8 nyaza, a npu t, = 30 °C up = 6,02 nyasa. Onpedenumos maxaice OUHAMUYECKYIO
sszkocmb macaa puz npu t3 = 20 °C.

Ilpumepnuie 3a0auu no meme «l'uopocmamuxay:

3agaua 1. Onpenenuts cuny F, HeoOXoauMyto /Ui yaep:KaHUs B paBHOBECHH MOPIIHSA /7,
eciu TpyOa 1o MOPIIHEM 3aloJIHeHa BOJIOH, a pa3mepsl TpyObr: D = 100 mm, H=0,5 M, h =
4 M. ymunel peraara: a = 0,2 m u b = 1,0 M. COOCTBEHHBIM BECOM MOPIIHS MTPEeHEOPEYb.

n - T___é__,l F
\, F
11T LI

3aoaua 2. Onpedenumsv 0asieHue p 8 8epxHem YyuiuHope 2uOponpeoopazo8ames
(MyTbMUNIUKAMOPA), eciu NOKA3aHue MaHoMempd, RPUCOCOUHEHHO20 K HUNCHEMY


http://baumanki.net/definition-436.html
http://baumanki.net/definition-435.html
http://baumanki.net/definition-436.html

yununopy, paso p,, = 0,48 Mlla. Ilopwnu nepemewaromes 68epx, npuvem cuia mpeHus
cocmasnsiem 10% om cunvl 0agnenus HCUOKOCmu Ha HUdHCHUL nopuieHs. Bec nopunen G = 4
kH. Juamempol nopwneti: D = 400 mm, d = 100 mm; évicoma H = 2,5 m,; nromrnocms macia
p =900 ke/m.

3anaua 3. . OnpeenuTh BEIMYUHY MPEIBAPUTEIHLHOTO o sacoca
MOJDKATHUS IPYKHUHBI T PEpEeHITHATEHOTO M
MIPEIOXPAHUTEIIBHOTO K1armana (MM), 00€CIIeunBaIOIIYIO - s

Hayajao OTKPBITHUS KilanaHa npu py — 0,8 MlIla. luamerpol ﬂ~4|_

Paxs

wianana: D — 24 mm, d—18 MM; 5K€CTKOCTb IPYKHHBI C =6 —=

N
prnslS-s/
H/mm. [laBnenue cripaBa OT OOJIBIIIOrO U CJIEBa OT MAJIOTO

MOpIIHEeH — aTMocdepHoe.

Ilpumepnuie 3a0auu no meme «l'uopoounamuray:

ap:QB

3anaua 1. Boda nepemexaem uz Hanopnozo baxa, 20e u30blmouroe 0asieHue 8030yX

MTlla, 6 omkpvimblii pezepsyap no KOpomxou mpyoe ouamempom d =50 MM, Ha KOMOpPou
ycmaHnosnen kpan. Yemy oondcen Obimv pasen Kodgduyuenm conpomusieHus Kpana ojisi mozo,

Q=87 H, =1 H,=3

M U

a/c? Bvicomwi yposneti

4moobL pacxoo 800bl COCMABIAL

il

||
|
|l

o

Yuecmov nomepro nanopa na éxooe ¢ mpyoy ¢=0, U Ha 8vixooe u3 mpyovl (6He3annoe

pacuuperue).



3amaua 2. Macno écacvieaemcs Hacocom Ha évicomy Ng. = 0,5 m no mpybe ouamempom 20 mm
u onunou 1,2 m, komopas umeem 0ea peskux useuda. Hacoc pazeusaem nooauy 20 a/mun.
Macno nnomuocmoio 900 ke/m® umeem xunemamuueckyio észkocms v =4 - 10 y?/c. B 6axke
oasnenue 8030yxa — ammocgeproe. Onpedenums, KaKou 8aKyym pazeueaem Hacoc. [lpunsamo
071 MACAHO20 Punbmpa Kod3puyuenmor Mecmuvlx conpomueneHuti Gy = 6, 011 6xoda 60

8CACHIBAIOUYIO NOTOCIb HAcOca &, = 2 u 0115 uzeuba scacwvigaroujeti mpyowot &,;. = 0,8.

Ilpumepnuie 3a0auu no meme I'uipoMalIviHbl

3agaua 1./lnacmunuamenii Hacoc umeem credyrowue pamepol:
ouamemp  eHympenHeu  nogeepxHocmu  cmamopa D=100  mm;
akcyenmpucumem e=10 mm; monwuna niacmun 0 = 3 M, WUPUHA
naacmun b = 40 mm. Onpedenums MowHOCMb, NOMPEOTSEMYIO HACOCOM

npu wacmome epaujenus n = 1450 o6/mun u OasneHuu Ha Gvixode U3

Hacoca p = 5 Mlla. Mexanuueckuii K.n.0. npursmos paguvim 1, = 0.

3anaua 2. Ha pucyunke npedcmaenena KOHCMpYKMUGHAas cxema
2UOPO3AMKA, NPOXOOHOE CeUeHUe KOMOopo2o OMKPbLEAENICsl NPU nooaye

6 noaocmev A ynpaeJjisiouieco nomoka AHCUOKOCMU € Oa6IeHUeM Dy

Onpedeﬂumb, npu KAakom MUHUMAJIbHOM 3HAYCeHUU p, moJKameib

nopwHs 1 cmodcem OmMKpbIMb WAPUKOBLIL KIANAH, eClU U3BECHHO:
npeosapumeinvroe ycunue npyxcunvt 2 F = 50 H; D = 25 um, d= 15 mm, p1 = 0,5 MIla, p, = 0,2
MTIla. Cunamu mpenus npenebpeys.

|
3anaua 3.Ha pucynxe uzobpasicena cxema pezyiupyemozo = ' %—
Py L =

uzonvyamozo opoccens. Onpedenrums, Ha KaKoe = =
paccmosnue | neobxooumo 606unyme ueny 6 = Z =
opoccenupyiowee omeepcmue 0Jisi 0becneyerus nepenaod e el

oaenenus 4, = p1— P2 = 3 Mlla, ecau yeon uenvr a = 30°, L 1

ouamemp opoccenupyowe2o omeepcmus D = 6 mm, eco
K03 puyuenm pacxooa u = 0,8, pacxoo scuoxocmu Q = 1,2 1/c, nnomnocms pabouetl Hcuokocmu
p =900 ke/m3.

Vraszanue. [lnowaos opoccenupyroweeo korvya onpedeaums no npubauxicennou gpopmyne S = So—
Sy, 20e Sp—nnowade omeepcmusi, Sy — naowads uenvl 6 cevernuu 1—1.

Ilpumepnuvie 3a0auu no meme «I'uoponpueoowt»



3anaua 1. Ha pucynke npedcmasnena

KOHCMPYKMUBHAS CXeMa pe2yisimopa pacxood P F2
(knanam, obecneuusarowuti NOCMOAHCMEBO

pacxooa). On cocmoum u3 kopnyca 1 ¢ = |
opoccenupyouumu omeepcmusimu 4, n00BUNCHO20 —4m=———=— = | ©

nayHocepa 3 ¢ opoccenupyrowum omeepcmuem 2 u =

npyacutvl 5. Onpedenums, npu KaKom 3Ha4eHuu

cunvl npyscunvl Fnp pecyramop 6yoem
obecneuusams pacxoo Q = 5 ni/mun, eciu Pe Py

ouamempuol D = 20 mm, d = 3 mm,; kosppuyuenmol

P . _ 3
pacxooda opoccenupyiowux omeepcmuti u = 0,8, niomunocms paboyeui sxcuokocmu p = 900 ke/m”.
Cuumams, umo 6 npedenax pabouezo xo0a NAYHHICEPA CUNA NPYHCUHBL OCAEMCA-TIOCTOSTHHOM.

3agaua 2. Ha pucynke npedcmasieHa KOHCMpPYKMUSHAs cxema 1 2 3 4 s
pe2yisamopa pacxooa (Kianat, 0oecnedusarouuil NOCMosHCmMeo - frrts A -
pacxooa). Ou cocmoum u3 kopnyca 1 ¢ opoccenupyrowumu // / . Z
omeepcmusAMu 4, NOOBUNCHO20 NIYHI’CEPA 3 ¢ OPOCCENUPYIOUUM ﬁ’_ m: \ . Fm /\/ E |7
omeepcmuem 2 u npyscunst 5. Onpedenumn, npu KaKkom NSl '1
3HaueHuu cunvl npyicunvt Fny pecynamop 6yoem obecneuusamso ;/ ///////%74;777%
/

pacxoo Q = 5 a/mun, eciu ouamempor D = 20 mm, d = 3 mm;
Ko3ghhuyuenmol pacxooa opoccenupyiowux omsepcmuti 4 = 0,8, nromuocmes pabouei HcuoKocmu p
= 900 x2/m>. Cuumams, umo & npedenax pabouezo x00a NIYHICEPA CULA NPYIHCUHBL
0CMaemcsi-nOCMOosIHHOIL.

3anaua 3. JKuokocms ¢ nnomnocmoio p = 900 Kke/m® u esizkocmuio V = 0,01 Cm naznemaemcs no
20pU30HMANLHOMY mpy60onposody oaunoi | = 4 m u ouamempom d — 25 mm. Onpedenums dasnenue
8 HAYAILHOM CeYeHUl, ecliu 8 KOHeYHOM ceyeHuu mpybonpogooa dasieHue ammocgheproe, pacxoo
arcuokocmu Q = 6 a/c; wepoxosamocmov cmenok mpyoonposooa A = 0,06 mm.

Ilpumepnwie 3a0auu no meme «l'uopoasmomamuxar

3anaua 1. Bo30dyx noo uzdwimounsvim 0asienHuem po nooaemcsi K
nneemooamuuxy oemanu A. Ilpoxoos uepes nuesmoopoccens /] ¢ npoxoonvim
ceuenuem (Ouamempom d= 1 mm), 3amem uepes 3azop, 06pazyemviil cpe3om
conna C u nogepxnocmoio oemanu A, 6030yx nocmynaem ¢ ammocgepy.
Onpedenumn, npu KaKom 3asope x nokazarue maHomempa M 6yoem pasHo

0,5po, ecau ouamemp cpesa conna d;=1,5 mm. Kospuyuenmol pacxooa

A
yepes opoccens J{ u 3a30p oounaxogwl. Cuumams 6030YX HECHCUMAEMYIM, €20 7777777 77

ckopocmb 6 kamepax B u K pasna nynio.



3amauya 2. Ha pucyHke nmoka3as rujipoarniiapar,

Ha3HA4YCHHE KOTOPOTO 3aKJI0YacTCsa B TOM, YTO B CIIy4ae

paspyieHus TpyoonpoBosa 1 kinamnan 3 nepekpsIBaeT 12 a
OTBEPCTHE 2 ¥ TEM CaMbIM MPEISATCTBYET BEIOPOCY

paboueii KUAKOCTU U3 TupocucTemsl. [Ipu HopManbHOI —

pabote nepenaj 1aBJIeHUs B TOJIOCTSX a U B,

00YCIIOBJICHHBIN CONTPOTHUBIICHUEM OTBEPCTHUH 4,

NN

LLLLLLL

HEAOCTATOYCH JJIA CoKAaTUA ITPYKUHBL 5 v KJanaH 2 non I[CI;'ICTBPICM CHUJIBI ITPEABAPUTEIIBHOT'O

nopkatust npyxuHbl Fo = 200 H HaxonuTtces B KpaitHeM paBoM MMoJI0keHUH. ONpeeuTh

MHWHHUMAJIbHOC 3HAYCHUEC pacxoaga Q, IIpU KOTOPOM KJIaIlaH 3 HayHET nepeEMEATLCA BJIICBO, €CIIN

HN3BECTHO:

orBepctuit U = 0,62; MIOTHOCTH XUAKOCTH p = 900 kr/m3.

D =20 mm; cymmapsas miomaas orseperuid 4 S0 = 0,5 oM’ koa(uimeHT pacxoaa

BBIpaSI/ITB B O6IJ_ICM BUIC CUIlY, C KOTOpOﬁ KJanaH 3 6y,Z[CT MMPUXXUMATHCA K CEJIY B CIIydac

paspyiueHus TpyoonpoBoja 1, NpuHSAB: MaKCUMalbHBIA XOJ KJalaHa X; *KECTKOCTb MPYXHUHBI C;

auameTp oTBepctus 2d; JaBJieHHE Ha BXOJE B THIPOAIIIAPaT Py

IIpumepHoe 3aganne mo J1abopaTopHoii padore.

ITo HUCXOJHBIM JaHHBIM JISA ABYX T'MAPOCUCTEM, ITOKa3aHHBIX HAa PUC. 1, OIpCaACIIUTD

CKOPOCTHBIE ¥ CUJIOBBIE TapaMeTpbl THIPOLUMINHIpa. Pe3ynpTaThIBBECTH B TAOJIUILY.
OOBACHUTHIIONYYEHHBIEPE3YIbTATHI.

XEMA' T

npard Xoi 1/

o0pamusly Xo0

U g

[lpedoxparumensHsii
K

pac /&'/f’l?/’/’l'////l[’/lh

00PAMHbIL KAGNAH

npaol xo0

XM 2

f//

o0pamysi Xod

—

pacnpedenumers

Pucynok 1 — I'mapaBnuueckue cxeMbl MOAKIIOYEHUS THIPOIMINHIPA



Cxema 1

Cxema 2

[Ipsmoitxon

OO6parHBIX0T

[Ipsimoitxon

OOpatHBIIXOT

Juamerpnopuins D, mm

Juamerpmrokad, MM

JlaBlIeHUEHOMUHAIIBHOEP,
MIla

HomunaneHsrii pacxon Q,
JI/MUAH

[T1011aABIIOPIITHEBOMIIONOCTH,
Su

ITmomaAp I TOKOBOMIIOIOCTH,
St

CxkopocTb mToKa V, M/C

VYceunue na mroke F, H




I[THEBMOABTOMATHUKA. PazpaboTtarh cuctemMy yOpaBJIeHHS THEBMOIIPUBOAOM JIs 4
MMHEBMOJIBUTATEJICH MO 33JJaHHON IUKJIOTPAMME.

(A-B+)/(A+B-YA-C+/C-(A+B-)
S

1 2 3 4 5 6

Al
23 24 25 26 7 28 280 30 31 3
00 A2
200
100 A0
00 B1

D1
n time | |
Do ¥ L

I'MIPOABTOMATUKA. Pa3paborath peneiiHO-KOHTaKTHYIO CUCTEMY YIIPaBIICHUS
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TUAPOIIPUBOJAOM aBTOMATHUECKOW JTUHUU TI0 3aJaHHOU IIUKJIOTPaMMe

I'MAPOABTOMATMUKA. Pa3zpaboraTh cuctemMy yInpaBieHUs THAPOIPUBOIOM aBTOMAaTHUECKON
JUHUH Ha 0a3e KOHTpoJIIepa
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Hpuioxenne 2

OueHoYHBIE CpeICTBA /s NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO'lHOfI aTrrecramum.:

Komunaukarop
a

NuaukaTop10CTUKEHUAKOMIIETEH LN
u

OueHouHbleCpeICTBA

OIIK-7: Cnioco0eH npou3BoAUTH HEOOX0AUMbIe PACYETHI OT/IeJIbHBIX 0JIOKOB U YCTPOHCTB CHCTEM KOHTPOJISI, ABTOMATHU3alli U YIIPaBJICHHS,

Bblﬁl/lpaTb CTaHAAPTHBIC CPEeACTBA AaBTOMATUKH, I/I3MepI/ITeJII)H0ﬁ M BbIYMCJIUTEIbHONH TEXHUKH NPpU NPOCKTUPOBAHUU CUCTEM aBTOMATH3 AU

N YIIpaBJICHUSA

OIIK-7.1:

[Tpumensier COBPEMEHHBIN
MaTeMaTUuYeCKUil amnmnapar u
BBIYMCIIUTENIbHBIE ~ METOABl s
pelieHuss NpUKIaJHBIX 337a4 B
obnactu aBTOMATUYECKOTO u
ABTOMAaTU3UPOBAHHOIO YIPABJIECHUS,
KOHTPOJIS U TUATHOCTUKHU

Hepeuenb meopemuvdecKux 60npocoe K IK3ameny:

CBoiicTBapaOOUNXKUAKOCTEH.

OcHOBHBIE IOHATHUS U ONIPEIETICHUS KUKOCTH.
I110THOCTD M yAENbHBIN BEC JKUIKOCTH.
CKMMaeMOCTBKHIKOCTH.
KoaddurnmenTo0beMHOTOCKATHS.
KoadpunmentrenioBoropacmmpeHusi.
MoynbynpyrocTHKUIKOCTH.

BS3KOCTBKHUIKOCTH.
KoadpunmeHTKnHEMaTHUECKONBI3KOCTHKHIKOCTH.

LCoNoARWNE




Konunnukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTGHL[I/I
n

OrneHovHBIECPEACTBA

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

KaBuTanusskuaKkoCcT, CiocOOBIPeI0TBPAIICHHS.

O0UTepaMsHKUIKOCTH.

I'uapocTaTika, OCHOBHBIE MTOHSATUS U ONIPEICTICHUS.
[ToHATHErHAPOCTATHICCKOTOABICHUSI.
EnuHunpim3MepeHusarujpocTaTudeCcKOroJaBIeHuUS.
CBOMCTBaruApOCTaTUICCKOTOJaBICHUSI.

[ToHSITHS THAPOCTATHYECKOTO JNABICHUS: a0COTIOTHOE, aTMOC(hEpHOE, N30BITOYHOE U
BaKyyM.

Juddepernmansabie ypaBHEHUS Dijiepa 1k PaBHOBECHS KHUIKOCTH.
OCHOBHOEYpPaBHEHUETHIPOCTATUKH.

3akoHApXUMena.

3akonllackamns.

MexaHu3M ¢ HUCIOJB30BAHMEM  YPaBHEHUS  TUAPOCTATUKH, JTOMKpaT. H
MYJIbTUIUTHKATOP.

MexaHu3M C UCTIOIB30BAHUEM YPaBHEHUS TUAPOCTATUKH, MYJIbTUILIUKATOP.
N3mepennenaBneHus KU AKOCTH.

PaBHOBeCHE )XHIKOCTH B COOOIIAOIINXCS COCY/IAX.

Cuna naBneHus )KUJIKOCTH Ha BEPTHKAIBHYIO CTEHKY.

Cwita naBneHus KUJIKOCTH HAa TOPU3OHTAIBHYIO CTEHKY.

Cuna naBneHus )KUIKOCTH Ha HAKJIOHHYIO CTEHKY.
OrnpenesieHueTONIIMHBICTEHKH.

['unpoauHamMuKa, OCHOBHBICOTIPEICICHUSI.

['eoMeTpHUATIOTOKOBKUIKOCTH.

KrnaccnpukanusamnoToKOBKUIKOCTH

PexxuMel neimkenns sxunkoctu. Yucio PeltHonbaca.

JlaMuHApHBIN PEXXUM TBUKEHUS KUIKOCTH U €r0 3aKOHOMEPHOCTH.

Pacxonx u cpeansisi CKOPOCTh MOTOKA MTPH JIAMHHAPHOM PEKHUME.
TypOyneHTHBII pexXuM IBUKEHUS )KUIKOCTH U €r0 3aKOHOMEPHOCTH.
3aKOHHEPa3pHIBHOCTUIIOTOKAKUTKOCTH.

3aKOH COXpaHEHUs SHEPTUH JIJIsl TOTOKA KUIKOCTU. Y paBHeHHe bepHysum 171 moToka
UIeAILHON JKUIKOCTH.




Koaunaukarop
a

I/IHI[I/IKaTOpILO CTHOKCHUSKOMIICTCHII
n

OrneHovHBIECPEACTBA

38.
39.
40.
41.

42.
43.
44,
45.

46.

YpaBHeHue bepHyiun s CTPyHKU UAEATBHON AKUJIKOCTH.

VYpaBaenue bepHynu 115 TOTOKA pealbHOM JKUIKOCTH.

VYpaBHeHnue bepHymum U1 CTpYHKH peaabHOM )KUIKOCTH.

IIpuMeHeHre OCHOBHBIX YPaBHEHHMM JABUKEHHUS MOTOKOB YKUIKOCTH ISl U3MEPEHHUS
CKOpPOCTEW M pacX0J0B KUJIKOCTH.

I'mppocratnueckuit ynap. ®opmyna XKykosckoro H.E. mis runpoynapa.
CriocoObIpe 0 TBPALICHUATHIPABITNIECKOTOYAapPa.

[Totepu Hamopa (gaBieHus), onpenesieMble ATUHOM TpyOorpoBoaa, popmyna Japcu.
OnpeneneHne MECTHBIX IOTEph Hamopa (IaBiceHHs) B TpybOompoBozae, dopmyna
Belic6axa.

Onpenenenne moTepp  Hamopa  (maBineHus) B TpyOompoBoge,  ¢opmyna
Hapcu-Beticbaxa.

OIIK-7.2:

Hcnonp3yer METO/IbI
MaTeMaTUYECKOTr0 MOAEITUPOBAHUS U
JIOCTYIIHBIE MPOTPaMMHBIE CPEACTBA
JUIs pelIeHUs] TPUKIIAIHBIX 3a7a4 B
00J1aCTH YIPABJICHHUS TEXHUYECKUMU
CHUCTEMaMU.

1.

Ilpumepnvle npakmuyeckue 3a0anus 011 IK3amena:

B nByctoponHem rugpoumnusape guametp nopusst D = 160 MM, tuameTpbl IITOKOB
d;=80mmM u d; = 100 mm. ITpu pabouem aaBnenuu p = 10 MIla, npoTHBOIaBICHUH B
CIIMBHOM TOJIOCTH pyp = 0,15 MIa 1 pacxone macna pabodeit monocteto 0,1 j1/c
ONPEAEINTD YCUIINE U CKOPOCTh, Pa3BUBAEMbIE IITOKOM IIPHU JABHKEHUU BIIPABO U
BieBo. [Ipunsaremexannueckuiit KITJI ruppormnunapa 0,96; o0bemusIif — 1.

1

O P N S I

I
L ]

_t.__g-.

2.

Kumkocts, uMeromas mioTHocts 1200 Kr/M® M IMHAMHUYECKHil KO3 PUIHEHT
Bs3koctr 2-107° Tla-c, n3 6aka ¢ TOCTOSHHBIM YPOBHEM | CaMOTEKOM MOCTYIIaeT B
peaktop 2. OmpenenuTh, KaKO€ MaKCUMAaJIbHOE KOJMYECTBO JKHUIKOCTH (TIpH
MOJIHOCTBIO OTKPBITOM KpaHE) MOXKET IOCTymaTh K3 0aka B peakTop. YpPOBEHb
KHUJIKOCTU B 0aKe HaXOJUTCS Ha 6 M BBIIIE BBOJA )KUJIKOCTH B peakTop. TpybomnpoBoa




Konunnukarop

I/IHI[I/IKaTOpILO CTHOKCHUSKOMIICTCHII

OueHouyHbleCcpeICTBA
a u
BBITIOJIHEH M3 QJIFOMUHHUEBBIX TPYO ¢ BHYTpeHHMM auaMeTpoMm 50 mm. OOmas miuHa
TpyOOIIpoBOJa, BKIOYas MECTHBIC compoTuBieHus, 16,4 M. Ha tpybomnpoBome
UMEIOTCS TPU KOJICHA U KpaH. B 0ake u peakropenaBieHrnearMochepHoe.
\
[
p3
©
I
x
2
OIIK-7.3: Ilpumepnvle 3a0anusn na pewienue 3a0au u3 npogheccuonanrbHoll oonacmu
OcymecTBisieT  BBIOOpP  THUIIOBBIX
. 1. Ha pucynke 1moka3aHa yIOpoOIIEHHAas cXeMa OOBEMHOIO  T'MIPONPHBOAA
0JIOKOB u YCTPOWCTB npu
MPOCKTHDOBAHMH M DeATH3AIHH MOCTYNATENbHOIO JABMKEHHS C APOCCETbHBIM PEryJIMPOBAHUEM CKOPOCTH BBIXOJAHOTO
CHCTEMEI ABTOMATH3AIHH - 3BeHa (IToKa), rae 1 - Hacoc, 2 - peryiampyemblit apoccenb. LITok rumpormmapa 3
yIIpaBIeHus HarpyxxeH cwioil F = 1200 H; quamerp nopummsa D = 40 mm. [IpenoxpanurenbHblit

knarnad 4 3akpbIT. OmnpenenuTs NaBlI€HWE Ha BBIXOJE M3 HAcoca M CKOPOCTh
's IPU TAaKOM OTKPBITUU JPOCCENs, KOrjaa €ero

Un
/ 3 :
rﬂ N F . 2
ags o 23__: wromaaeio So = 0,05 cM” ¢ KoddduIHIeHTOM

= 0,5 w/c. TInotHOCTB *)umKocTH p = 900 Kr/M’,

opeub. IlocTpouTh ruApaBINYECKYIO CXEMY,
ipoBaTh padoty I'C.




Konunnukarop
a

I/IHI[I/IKaTOpILO CTHOKCHUSKOMIICTCHII
n

OrneHovHBIECPEACTBA

Hepeuenb meopemuvdecKux 60npocoe K IK3ameny:

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

Pacuet 00111ero conpoTuBieHUs B IPOCTOM TPYOOIPOBO/IE.
[TocnenoBarenbHOE COETMHEHUEPOCTHIXTPYOOIPOBO/IOB.
[TapannensHOECOETMHEHUENPOCTHIXTPYOOIIPOBOIOB.
Omnpenenenye NOTeph AABJIECHUS B PeaIbHONU IMIPOCHUCTEME.
®opmynaTopuuernnu.

HcreuennexuakoctTuiepes
KnaccupukanusarugponpuBo1oB.

JlocTonHCTBa U HEAOCTATKUTHAPOIIPUBO/IA.

VY cioBHBICO0O3HAYEHHS B THPOIPUBOJIAX.
CrpyKTyparuaponpuBoja.

CxeMmbl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH KUAKOCTH.
CxeMbl ¢ peryaupoBaHueM CHJIbI HCTIOTHUTEIBHOTO OpraHa;
CxeMmbl ¢ 00BEMHBIM PETYIMPOBAHUEM CKOPOCTH KUIAKOCTH.
HacocwiruaponprBo/10B, yci10BHbIEO003HAaUEHUS. TUTTBI
['maponBUraresny, ycioBHbIEO003HAUCHHUS.

[ ' IpOLMINHIPHI, YCIOBHBIEOOO3HAUYEHUS.




Koaunaukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTGHL[I/I
n

OrneHovHBIECPEACTBA

63.
64.
65.
66.
67.
68.
69.
70.
71.

PacueTocHOBHBIXITapaMETPOBTUAPOLMIHHIPA.
['mapopacnpenenuTesny, yCIoBHbIeOOO3HAUCHHS.
3anopHbIEKIaNaHbl, YCIOBHBICO0O03HAUYCHUSI.
KnamaneiaBieHusi, yCIoBHbICOOO3HAYCHHUS.
[TpenoxpaHUTEIbHBICKIANIAHBI, YCIIOBHBICOOO3HAYCHHUS.
[TorouHbIEKIIATaHbI, YCIIOBHBICOOO3HAUCHHS.
Hpoccenu, ycnoBHbICOOO3HAUCHUS.
['uapoakKyMyJsiTOpPBI, YCIOBHBICOOO3HAUCHHS.
OunbTpHI, YCIOBHBICOO03HAYCHHUS.

IIpumepnvie npakmuueckue 3a0anus 01a IKIAMEHA:

2. TlomoOpare HEOOXOAMMBIH TUAMETP IMIMHAPUIECKOro Hacaaka (u=0,82) ¢ Takum
pacyeToM, yToObI yepe3 Hero BeiTekano 77000 kr/4 HedTH MIOTHOCTHIO 865 Kr/ne.
HanopHniocTosiHHBIN 1 paBeH 12 M

3. Pazpaborare MHEBMATHYECKYIO CXEeMY  MPHUBOAA JUIS IBYX THEBMOIMIMHIPOB H
OJIHOTO  TMHEBMOMOTOpa  paboTaromMx 1O  CleIyloIled  Juarpamme




Konunnukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTGHHI/I
n

OrneHovHBIECPEACTBA

«IIepemerieHne-mary.
[To 3amanHON mporpamme Ha s3bike Grafcet mocTpouTe COOTBETCTBYIOIIYEO
NPUHLIUIHAIBHYI0 [HEBMATUYECKYI0 CXEeMY(ITHBMOLMIMHIP OIHOCTOPOHHETO

JEHUICTBUA).




Koaunaukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTGHL[I/I
n

OrneHovHBIECPEACTBA

]

1

{1)—1—Ein und cbere Position

2

Schnell abwirts Richtungswechsel

(2)——MNéaherung Ende

3

Langsam abwirts

(3)—— Untere Position

4

Aufwirts

(4)—— Obere Position

8]
w
.
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Ilpumepnuie 3a0anun na pewienue 3a0au u3z npogheccuonanibHoll oonacmu

1. B o6bsemMHOM ruaporipuBo/ie Hacoc 4 pa3BuUBaeT aaBiieHue p, = 5 Mlla 1 nocTostHHyI0
nonauy Q, = 8 1/mun. [Topmiens quamerpom D =100 MM 1 mTok mramerpom d =40 Mm

B THUAPOUUIIMHAPC 1 YIUIOTHAKOTCA PE3UMHOBBIMU  KOJIbHAMU KPYIJIOIO CCUCHUS.




Konunnukarop
a

I/IHI[I/IKaTOpILO CTHOKCHUSKOMIICTCHII
n

OrneHovHBIECPEACTBA

I'uapoapoccens3 HACTPOEH Ha IIPOITYCK pacxoma Macia Qg, = 8,4 iw/mumn. [Ipenedperast
/4

yTEUKOW Macia B THIPOpACHpeenTesic2, ONPeACInTh Pacxoj Macia dYepes

THIPOKJIANaHd M TMOTEPI0 MOIIHOCTH M3-3a CIIMBA Maclia Yepe3 ATOT KIalaH MpH

NEPEMCIICHUM TTOPIITHA BJICBO.

1
|

il

2

1
[=lX]

JEFE;D T

[TepeueHsb TEOPETUUECKUX BOMPOCOB K IK3AMEHY:

72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.
83.
84.

[TpuGopsI KOHTPOIISI THJIPONPUBO/IA. Y CIIOBHBIE 0003HAYEHHUS.

['unpaBnuueckas cxema npuMeHeHus Tu¢depeHInaIbHOr0 TAPOIMINHAPA.
I'mpponpuBO 3aKPBITOM TUAPOCUCTEMBI, OCHOBHOM KOHTYP.
I'maponpuBOIOTKPBITOUTUAPOCUCTEMBI.

JlornueckuesneMeHThI.

Peanuzanus nornyeckux GyHKUUN B THIPO- U THEBMOCUCTEMAX.

[TocTpoenue cucreM ynpapieHUs KOMOWHAIIMOHHOTO THIIA.

MeToabl TOCTPOEHNE MHOTOTAKTHBIX CUCTEM YIIPABIICHHUS.

Crartnyeckue XapakTEpUCTUKH HCIOJHUTEIBHBIX MEXaHU3MOB IIOCTYNAaTEIbHOTO U
BpalllaTeIbHOIO AEHCTBUS: (MEXaHHUUECKast, CKOPOCTHAs).

VcrnionHuTeNbHBIE MEXaHU3MBI C 0OBEMHBIM PETYIUPOBAHHEM CKOPOCTH.
HcrionHuTENBHBIE MEXAHU3MBI C APOCCENBHBIM PETYJINPOBAHUEM.
[TponopunoHanbHbIEKIaNaHbl, [ [puHIMITBIPAOOTHI.

KomMneHcanus Harpy3ku ¢ IOMONIBIO KJIAITAHOB ITIOCTOSIHHOM Pa3HOCTH JJaBJICHUM.




Koaunaukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTCHL[I/I
n

OrneHovHBIECPEACTBA

85.
86.

87.
88.
89.
90.
91.

92.

93.
94.

DNEeKTPOHUKA YIPABICHUS IS IPONOPLUOHAIBHBIX KJIAIIaHOB.

Kputepuu aiis onpezenenus napaMeTpoB yIPaBICHHS C TOMOIIBIO
IIPONOPLUOHAIIBHBIX KJIAlaHOB.

CepBoxitamansl. [IpgHIUTIBIPaOOTHI.

AnrmnapaTHasTeXHHKA.

KonTypperynupoBanusi.

BnusiHue nuHaMu4eckux CBOMCTB CEpBOKJIaaHa Ha KOHTYpP PEryJIMpOBaHUS.
OunpTpanys Ha THIPABINYECKUX YCTAHOBKAX C CEpBOKJIANaHAMHU U
IPONOPLUOHAIBHBIMU KJIallaHAMHU.

[Tprmeps! BHITOTHEHHBIX YCTAHOBOK C UCIOJIB30BaHUEM MPOMOPIIUOHATILHBIX
KJIAIIaHOB.

[Tpumepsl BHITOTHEHHBIX YCTAHOBOK C MCIOJIB30BAHNEM CEPBOKIIANIAHOB.
OKCIUyaTauusnponopOHaIbHONTEXHUKH.




Koaunaukarop
a

NHInKaTopaOCTUKEHUSIKOMIIETEHIU
u

OrneHovHBIECPEACTBA

HpI/IMCpHLIC 3ala4U K 5K3aMCHY:

Pa3pabotath cuctemMy ynpaBieHHUs THIPONPUBOAOM (4 THAPOLMINHAPA) OTPadaTHIBAIOIIETO
3aJJaHHYIO LIUKJIOTpaMMy.




Koaunaukarop
a

I/IHI[I/IKaTOpILOCTI/I)KCHI/ISIKOMHGTGHHI/I
n

OrneHovHBIECPEACTBA

Ilpumepnuie 3a0anun na pewienue 3a0ay u3z npogheccuonanvHoil oonacmu

3aoaua 1. O6vemnulii 2udponpPuUBOO 6CNOMOZAMENbHBIX Acpezamoe cocmoum u3 Hacoca 1 ¢
paoouum oovemom N 1=60 cm3; mpex cuopomomopos 2, 3, 4, pabouue 06vemvl Komopuvix
coomeemcmeenno pasuovt V=3 = 10 em®; Va=5em’; 08YX pezyiamopoe pacxooa,
cocmoawux u3z opocceneil 5 u peOyKyuoHHvIX K1ananos 6, komopule obecneuusarom
nOCMOAHHBLIL nepenao oasnenus na opoccenax Ap,, = 0,405 MIla; pacnpedenumens 7,
GKI0UAIOW4€20 2UOPOMOMOP BEHIMUIAMODPA NPU NPECLIUEHUU HOMUHATILHOU
memnepamypol 06UAMENA U GbIKIIOUAIOULEC0 €20 NPU NOHUIICCHUN MeMnepamypbl,
nepenuenozo Kaanaua 8.

Onpedenums yenogvle CKOpoCHu 2UOPOMOMOPO08, eC/IU YACHOMA 6PAULeHUs 6a1a Hacoca N =
3000 06/mun; momenm na eany cuopomomopa eenmunamopa M = 12 H*m; makcumanvhoe
oasieHue 8 2UOPOCUCIEME Py = 9 Ml a; Oasnenue nauana pabomot nepenueHozo Kianana
pKn =8 MIla; nepenad oasénenun na pacnpedenumene Ap, = 0,2 MIla; kosgppuyuenmot
pacxooa opocceneu u = 0,8; ux npoxoonsie ceuenusn Sy, = 0,15 cm’. Obvemnblii u
Mexanuueckue K. n. 0. 2ZuOpomamiun ¢ npeoenax paoouux oaenenuii p =8...9 MIla cuumamo
nocmoannvimu: 1, = 1, = 0,9. Ilnomuocmopaédoueiincuokocmu p = 900 ko/m3.
Conpomuenenuemmpyoonpoeodosnpenedpeus.

Ykazanue. Yuecmo, umo nocmoannulii nepenad Ha opoccensax noodoeprcusaemcs npu
ycnosuu, kocoa momenm M3<0,8 My, a M4<0,4 M.




Koaunaukarop
a

I/IHI[I/IKaTOpILO CTHOKCHUSKOMIICTCHII
n

OrneHovHBIECPEACTBA
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0) Ilopsiiok nmpoBeaeHUA MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OlleHUBAHMS:

[IpoMexyTouHass aTTecTanys MO AUCUUIUIMHE «l'MOpaBiMKa M T'MIpaBIMYECKUE CPEICTBA
ABTOMATHKM» BKJIIOYACT TEOPETHYECKHUE BOIIPOCHI, MO3BOJIAIOIIME OLIEHUTH YPOBEHb YCBOCHHS
0o0y4aroIUMuUCs 3HAaHUM, M NPAaKTUYECKHUE 3a/aHusl, BBIIBIAIOLIME CTENEHb CHOPMHPOBAHHOCTU
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME TECTUPOBAHUS U SK3aMEHa.

DK3aMeH 10 JaHHOW TUCIUIUIMHE MPOBOJUTCS B YCTHON opMe, BKIIOUACT 2 TEOPETHUECKUX
BOIPOCA U OJIHO IMPAKTHUUYECKOE 3a/IaHuE.

MeTtoauyeckue peKoMeHAAINHU /sl OATOTOBKH K 3a4eTy
Jlis TOATOTOBKM K JK3aMEHY HEOOXOAMMO H3y4yUTh TEMbl JEKUUA M TEeMbl JUIs
CaMOCTOSITENILHOTO HM3yYEHHUS C HCIOJb30BAHUEM OCHOBHOM, [OMOJHUTEIBHOW JIMTEPaTypHhI,
METOJMYECKUX YKa3aHUH, a TaK)Ke UHTEPHET-pecypcoB (II. 8).

Ilokazamenu u Kpumepuu ouenueanus zauema c OE(EHKOL?:

— Ha OLIEHKY «OTJIMYHO» (5 6ajioB) — 00y4aromuiicst I€MOHCTPUPYET BBICOKUN YPOBEHb
c(OpMHPOBAHHOCTU KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOe 3HaHUE Y4eOHOro
MarepHaia, CBOOOIHO BBINOIHAET NPAKTUUECKUE 3a/1aHusl, CBOOOIHO ONEpUPYET 3HAHUSAMH,
YMEHUSMH, IPUMEHSET UX B CUTYaIUSIX HOBBIILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aa) — o0Oyyaromuics IeMOHCTPUPYET CpeIHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTeNbHbIE OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS NPH aHATUTUYECKUX ONepalusx, epeHoce
3HaHUW U YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYaI[1H.

— Ha OLIEHKY «YJOBJIETBOPUTENBbHO (3 Oansa) — oOydarouuiics AeMOHCTPUPYET MOPOTrOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETECHIIMN: B X0J1€ KOHTPOJIBHBIX MEPOIIPUATUI JOMYCKaIOTCS
OIIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HaHUMN, YMEHUI, HABBIKOB, O0yJarOLIHiics
UCHBITHIBACT 3HAUNTENbHbIE 3aTPYAHEHUS [IPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMU IIPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEYJIOBJIETBOPUTEILHOY (2 Oasuia) — oOydaromuiics JEMOHCTPUPYET 3HAHUS He OoJiee
20% TeopeTHYecKoro MaTepHaa, J0IMyCcKaeT CyIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIICHKY «HEYAOBJICTBOPUTEIHHO» (1 Oat) — oOydJaromuiicss He MOKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BCACHHUA U 00BsCHEHNS I/IH(l)OpMaHI/II/I, HE MOXXCT MMOKAa3aTb HHTCIIJICKTYAJIbHBIC
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