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YTBepK/eHa Ha 3aceiaHu Kadeaps! «[IpoekTupoBaHre 00BLEKTOB JIECHOTO KOMIT/IEKCa»
[Tpotokon Ne 12 3acenanus Kadeapsl «JIT5» ot 15.06.2021 1.

HauanbHuk Ot/iesia 06pa3oBaTe/ibHbIX MPOrpaMm
[MlesnsikoBa A.A

Pabouas mporpamma oobpeHa Ha 2022/2023 y4ueOHbIH rof,.
[Tporokon Ne 10 3acenanusi kadeapsl «JIT5» ot 13.04.2022 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.

Pabouas rporpamma oobpeHa Ha 2023/2024 yueOHbIM rof.
[Tporokon Ne 7 3acesanus kadeapol «JIT5» ot 21.04.2023 1.
Jluct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLUITIMHBI / TTPAKTHKU.

Pabouasi mporpamma oo6pena Ha 2024/2025 yueOHbIN rof,.
[Tporokon Ne 12 3acenanusi Kadeapsl «JIT5» ot 18.04.2024 .
Jluct nepeyTBepXxeHus pabouei MporpamMMbl JUCIUITIMHBI / TIPAKTHKU.

Paboyast mporpamma ozobpeHa Ha 2025/2026 yueGHbI rof,.
ITpotokon Ne 09.04.05-04/9 3acenanus kKadenpsl «JIT5» oT 22.04.2025 1.
JIvcT nepeyTBepskaeHus: paboyeii MporpaMMbl AUCLUTUIAHBI / TPAKTHKH.
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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA 1O JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMM
OCBOEHUA OFPA3OBATEJIBHON ITPOT'PAMMBI

Hacrosmas paGouas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAEeT TPEOOBaHUS K 3HAHUSIM
U YMEHHUSM CTYyIEHTa, a TaKXkKe ONpeleisieT COACpKaHWe W BUABl YYEOHBIX 3aHATUH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHUH C:

» CaMOCTOSTENHHO YCTaHABIMBaeMbIMH O0Opa3oBareabHbIMU cTaHaapTamu (CYOC 3++)
M0 HaIpaBJICHUsIM MOJArOoTOBKH (ypoBeHb OakanaBpuara): 23.03.01 «TexHosoruss TpaHCHOPTHBIX
nporeccoBy, 35.03.02 «TexHOJOTHS JI€CO3arOTOBUTEIIBHBIX M JIepeBOIepepadaThIBAIOIINX
MIPOU3BOJICTBY;

*  OcHOBHBIMH  TPO(ECCHOHANBHBIMU  O0pa30BaTE€IbHBIMU  MPOTPAaMMaMH IO
HarpaBiaeHussiM noarotoBku 23.03.01 «TexHosorusi TpaHCHOPTHBIX MpoleccoBy, 35.03.02
«TexHomorus J1eco3aroTOBUTENIbHBIX U JIepeBONepepadaThIBAIOIINX POU3BOICTBY;

* YyeOupiMu 1ianamu MITY um. H.D. baymana no HampaBieHHSM HOJATOTOBKU
23.03.01 «TexHomorus TPaAHCTIOPTHBIX MPOLIECCOBY, 35.03.02 «TexHomorus
JIECO3arOTOBUTENIFHBIX H JAepeBOIIepepadaTHIBAOIINX ITPOU3BOJICTBY.

[Ipy  ocBOGHMM JWUCHUIUIMHBI IUTAHUpPYETCs  (HOpPMUpOBAHHE  KOMIETECHIWH,
npeaycMoTpeHHblx OIIOII na ocHoBe CYOC 3++ mo HampaBineHussM noaroroBku 23.03.01
«TexHonorusi TpaHcnopTHBIX mporeccoB», 35.03.02 «TexHOJOrus J1eco3aroTOBUTEIbHBIX U
JepeBorepepadaThIBAIONINX TPOU3BOJCTBY (YpOBEHb OakaaBprara)

Kon xomMnerenuun ®opMyJIMPOBKA KOMIIETEHIIUH
no CYOC 3++

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE

Cnocoben MNPpUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KCHepHBIe

OIIKC-1 3HAHUS, METOJBl MATEMATUYECKOrO aHAIM3a W MOJCIUPOBAHUSA IS
(23.03.01) pelIeHUs] THUMOBBIX M YHUKaJIbHBIX 3a7ady B MpodecCHOHATbHON
JIESITEIIbHOCTH
Crniocoben pemars TUIIOBBIE U YHHKaJIbHbIE 3a/1a4u
OIIKC-1 MpoQECCUOHAIBHON JESITEIHHOCTH Ha OCHOBE 3HAHUW OCHOBHBIX
(35.03.02) 3aKOHOB MAaTE€MaTU4YeCKUX M ECTECTBEHHBIX HAyK C IPUMEHEHHEM

MH(}OPMalMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS JTOCTHIKEHHE PE3YJIbTaTOB
oOyuenust (PO), BHoOCAIMUMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaaA B (QOpMHpOBaHUE
KOMIIETEHIIMM,  NPEeAyCMOTPEHHBIX  OCHOBHOM  mIpo¢)ecCHOHaIbHOW  00pa3oBaTeIbHON
nporpaMmoii (tadm. 1).



Taboauna 1. UHaukaTopsl JOCTHXKEHUST KOMITETEHLIUH

1 2 3
KoMnerennusi: kox mo HNuaukaTopsl @DopMbI U METOAbI 00YYeHHU S,
CYOC 3++, crnoco0cTByOMMEe (POPMUPOBAHUIO U
¢popmysupoBka Pa3BUTHIO KOMIIETEHIIUN

OIIKC-1 3HATD Jlekumnu
(23.03.01) - OCHOBHBIE 3aKOHbl MATEMAaTUYECKUX U €CTECTBEHHBIX HAYK CeMunapsbl
Cnocoben MPUMEHATH | - OCOOCHHOCTH NPUMEHEHHUSI OCHOBHBIX 3aKOHOB MareMaTuueckux u | JIabopaTopHble padoThI
€CTECTBEHHOHAYYHbIC U | ECTECTBEHHBIX HAayK B 00JacTH MPOo(hecCHOHATLHOM A TEIIBHOCTH CamocrosiTesibHas padora
oOmennxenepusle 3HaHus, | YMETD AKTHBHbIE M HHTEPAKTUBHbIE (GOPMBI
METOABl MaTeMaTHYECKOTO | - peliaTh THIIOBbIC M YHUKAIBHBIC 33/1a4 B 00JacTH MPOo(hecCHOHAIBHON | (METOAbI) 00yYeHusl:

aHaJ M3a W MOJCIHPOBAHHS
A1 pCIICHHA THUIIOBBIX U
YHUKQIBHBIX ~ 3aJa4 B
pohecCHOHATLHOM
JeSITEIbHOCTH

JEATEIIBHOCTH
- AHAJIU3UPOBATh IOJYYEHHBIE PE3YJbTaThl MPH PEUIEHUHM TUIIOBBIX U
YHUKQJIBHBIX 33Ja4 C Y4Y€TOM OIPAaHWYEHUH IPUMEHEHHS OCHOBHBIX
3aKOHOB MAaTEMaTHYECKMX M  eCTeCTBEHHBIX HAyK B o0iactu
po¢eCCUOHATILHOM 1eATEIbHOCTH

BJIAIETDH

- METOOUKON JEMOHCTPALlMA OCHOBHBIX 33aKOHOB MaTEMaTHMYECKHX U
€CTECTBEHHbIX HAyK IpPHU pPELICHUH THUIOBBIX M YHHMKAJIbHBIX 3a1a4 B
o0acT nMpo(hecCHOHAIBHON AEATeIbHOCTH

- JIOTMKOM Hay4yHOro MBIIIJICHUS TNpU TNPUHATHH PEKOMEHJALUN 110
pe3yJibTaTaM HCIIOJIB30BAHMSI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX H
€CTECTBEHHbIX HAyK IpPHU PEUICHUM THUIOBBIX M YHHUKAJIbHBIX 3a/ad B
00s1acTH Mpo(hecCHOHAIbHON AESTeIbHOCTH

O6CY)KI[6HI/IG MMPAaKTUYCCKUX IIPUMEPOB Ha
JICKOUAX U CEMHUHapax

OIIKC-1

(35.03.02)

CnocobeH pemiath TUIIOBBIE
U yHUKAJIbHBIE  3a/a4u
npodecCuoHATbHON
JEATETbHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB
MaTEMaTUYECKUX u

3HATD

- OCHOBHBIC 3aKOHbI MAaTEMATUYICCKUX U €CTCCTBCHHBIX HAYK

- 0COOCHHOCTU MNPUMCHCHUS OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKHUX U
CCTCCTBCHHBIX HAYK B o0actu HpO(i)CCCI/IOHaJ'IBHOI‘/’I ACATCIIBHOCTH
YMETDH

- peuIaTh TUIIOBBIC U YHUKAJILHBIC 3a1a4U B o0iractu HpO(l)eCCI/IOHaJIBHOI‘;I
JCATCIIBHOCTH

- AHAJIM3UPOBATH INOJYYCHHBIC PC3YJIbTATHI IMPU PCHICHUW THIIOBBIX H

Jlexknuu

CemuHapsbl

JlabopaTopHbie padoThl
CamocrosiTeibHas padora

AKTHBHBIC U MHTEPAKTHBHBIC (opMBI
(MeToabI) 00y4eHHUs:

o0cyxJieHue MPaKTUYECKUX MPUMEPOB Ha
JEKUUSIX U CEMUHApPax




1

2

€CTECTBEHHBIX  HayK
IpPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAIIMOHHbBIX
TEXHOJIOTUH

YHUKAJIbHBIX 3aJa4 C Y4YCTOM OI‘paHI/I‘-IeHI/Iﬁ MNPUMCHCHUA OCHOBHBIX
3aKOHOB MaTeMaTH4YeCKUX H  ECTECTBCHHBIX HAyK B  00JacTH
podecCHOHABHOM IeATEIBHOCTH

BJIAJETH

- MeTOI[I/IKOﬁ ACMOHCTpallM OCHOBHBIX 3aKOHOB MAaTCMATHUYCCKUX U
€CTECTBEHHBIX HAYK IPHU PEIICHUU THUIIOBBIX W YHUKAIbHBIX 3a/1a4 B
obiactu podeccrnoHaABHOM e TeTbHOCTH

- JIOTHKOW HAyYHOIO MBIIUICHUS IPH MPHHATHHA PEKOMEHIALUi I10
pe3yabTaTaM HCIOJIb30BaHUS OCHOBHBIX 3aKOHOB MaTEMaTHUYECKUX H
€CTECTBEHHBIX HAYK IPHU PEUICHUH THUIIOBBIX W YHHKAJIbHBIX 337a4 B
obactu mpoecCHOHABHOM NeATeIbHOCTH




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

HucuuruimHa BxogutT B Onok bl «/luctmmimusasl  (Momymm)» 00pa3oBaTeIbHBIX
nporpamm OakanaBpuara 1o HanpasieHusM 23.03.01 «TexHomorus TpaHCIOPTHBIX MPOIIECCOBY,
35.03.02 «TexHonmorus J€c03aroTOBUTENILHBIX U JAepeBOIepepadaThIBAIOIIMX IIPOU3BOICTBY.

W3ydyenue AMCHUIIMHBI TPEANOJaraeT IpeABapUTEIbHOE OCBOCHHME CIIEAYIOIINX
JUCITUIUIAH y4eOHOTO TUIaHa!

—  Ousuka;
— Maremaruxa.

OcBoeHne JaHHON AUCIMIUIMHBI HEOOXOIMMO KaK MPEIIIECTBYIONIEE Ui CIIETYIOLIIX
JTUCIUILIMH 00pa30BaTeIbHOM MIPOrpaMMBbI:

—  TpancnoptHble U TOTPy304HO-pa3rpy30uHbIe cpeacTna (ais 23.03.01);

— IloxpeMHO-TpaHCIIOPTHBIE MAIIMHBI U MEXAHU3MBbI JIECOPOMBIIIIEHHOIO KOMIUIEKca (11
35.03.02/31);

— TpaHcropTHbIE M TPAHCIOPTHO- TEXHOJIOTUYECKHME MAIIMHBI JIECHOTO KOMILIEKca (ISt
35.03.02/31);

—  BuyrpuzaBoackoit Tpancnopt (mist 35.03.02/32).

OcBoeHne y4eOHON NUCHUILTMHBI CBSI3aHO ¢ ()OPMHPOBAHUEM KOMIIETCHLUH C YYETOM
matpurl kommereHimii OIIOIl nans  wampasnenuit (ypoBenb OakamaBpuara): 23.03.01
TexHomorust TpaHCMOPTHBIX MporeccoB, 35.03.02 TexHomorus J€cO3aroTOBUTENBHBIX U
JepeBorepepadaThIBAIONIUX TPOU3BOJICTB.



3. OBBEM JUCIIAIIJIMHBI

OO0muii  00beEM  AUCHUIUIMHBI  COCTABIISIET
ACTPOHOMHUYECKHUX 4acoB). B TOM YyHCIIe:

aKaJIeMHYECKUX 4acoB (135
1 cemectp — 5 3.e. (180 ak.u.).

5 3adyetHeiXx enuHun (3.e.), 180

Tabauua 2. O0BEM AUCITUIUIMHBI IO BUAAM YUEOHBIX 3aHATHH (B aKaJeMUYECKHX Jacax )

O0bem 1o cemecTpaMm, aKkaj. 4.

KouunyecTBo
ceMecTpoB
Buabl yueOHo# padoThl Bcero 0CBOCHMS
AUCHHUILINHBI

1
O0BeM QUCIUILUIHHEI 180 180
AynuTopHas padora* 72 72
Jlexumnu (JI) 36 36
Cemunapsl (C) 18 18
Jlaboparopubie paboTs (JIP) 18 18
CamocrositeabHasi padora (CP) 108 108
[TpopaboTka ydeOHOrO MaTepuaa JEKIUH 4.5 4.5
[ToaroroBka k ceMruHapam 2.25 2.25
[ToaroroBka K J1abopaTopHBIM paboTam 18 18
[loaroroBka K 3K3aMeHy 30 30
[ToaroroBka K KOHTPOJILHOM paboTe 3 3
Brimonaenue pacueTHo-rpaduyeckoi paboTsl 18 18
[ToaroroBka pedepara 3 3
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 29.25 29.25
Bua npomeKyTo4HO# aTTecCTAlNU JK3aMeH

*B TOM uyHclie, B (hopMe MPaKTUIECKOH TOATOTOBKH



4. COJEPXKAHUE JUCHUILIMHBIL, CTPYKTYPUPOBAHHOE 11O MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
KOJIMYECTBA AKAJEMHWYECKHUX WJIN ACTPOHOMMUYECKHUX YACOB U

YKA3AHUEM OTBEJAEHHOI'O HA HHUX

BHIOB YUEBHbBIX 3AHSATHI

Tadauua 3. ConepkaHue TUCHUIUIUHbBI

AKTHBHbIE H HHTEPAKTHBHBIE (hOPMBI

Bunnl 3ansaTuii*, yacel N Komnerennuu, | Texkymmii KOHTPOJIb pe3y/IbTaTOB 00y4eHUSI
MpoBeACHUSA 3AHATUHN
Ne 3aKPCIICHHBbIC
w/n Tema (Ha3BaHMe) MOLYJISA 3a Temoii (ko | Cpox Banasl
J C JIP | CP | ®opma npoBenenus 3ansatuii | Yacol 1o CYOC 3++) | (neneasi) Dopmbl IE::::;
1 cemecTp
JlaboparopHbie pabOTHI 3/6
OO0cyxeHne MPaKTUIECKUX
1 | lM'mppocraruka 8 4 6 17 | mpuMmepoB Ha JEKUUAX U 2 OIIKC-1 4 KonTponbHas pabora 9/14
ceMHuHapax
HUTOTIO: 12/20
JlaboparopHbie pabOTHI 3/6
OO0cyxneHne MPaKTUIECKIX PacueTHO-rpaduiccKan
2 | I'maponnHamMuKa 16 8 6 35 | mpuMepoB Ha JIEKIHUIX U 2 OIIKC-1 12 aGora p 15/24
ceMHuHapax P
HUTOI'O: 18/30
AP aBIHEeCKIe MALIHHLL OGCyK/IeHHE TPAKTHYECKHX JlaboparopHble pabOThI 3/6
3 AADaBI ’ 12 6 6 26 | mpumepoB Ha Jnekmuuax u | 6 | OIIKC-1 18 P
Y TUIPO- U THEBMOIIPUBO/T edepar 9/14
ceMuHapax
HUTOI'O: 12/20
4 | Dk3amMeH - - - 30 - - - - - 18/30
HNTOI'O 3a cemecTp 36 | 18 | 18 | 108 - 10 - - - 60/100

*B TOM uHcie, B JOpMe NPAKTHUECKON TTOATOTOBKH




CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOIYJIAM)

Ne, i/ HaunmeHoBaHHMe MOAYJIS, COAEP/KAHNE Yacol
1 «'mapocraTuka»
Jlekuuu 8
11 OcHOBHBIE TIOHATHUS THIPABIUKHN U (DU3UYECKHE CBOMCTBA KUIKOCTEH 1 )
ra3oB
1.2, .
13 OO0m1ue 3aKOHBI U YPaBHEHUSI CTATUKU U JUHAMHUKHU KUJKOCTEH U Ta30B 4
1.4 AOCOJIIOTHBIM ¥ OTHOCUTEJIbHBIN MTOKOH (paBHOBECHE) )KUJKHUX CPEL 2
CemuHapsbl 4
Cl.1 dusnueckue cBONUCTBA JKUIKOCTEN U ra3oB. 2
Cl2 Ornpezenienre ruIpOCTaTUYECKOrO JABJIEHHUS B KUJKOCTHU C ’
MCIOJIb30BAaHNEM OCHOBHOTO YPaBHEHUS THAPOCTATUKH.
JlaboparopHblie padoThl 6
JIP1.1 | ®usnueckue cBOMCTBA XUIKOCTEH 2
JIP1.2 | Onpenenenue gaBiaeHUS B MOKOSIIEHCS KUIKOCTH. 2
JIP1.3 | IlpoBepka cripaBennmmBocTy 3aKoHa [lackarsi. 2
CamocrosiTesibHass padoTa 17
CP1.1 | IlpopaboTka yueOHOTO MaTepuaia JCKIui 1
CP1.2 | [loarotoBka Kk ceMHUHapam 0.5
CP1.3 | IlogroroBka K J1ab0opaTOpHBIM paboTam 6
CP1.4 | IloaroroBka K KOHTPOJBHOMN paboTe 3
CP1.5 | Ipyrue Bubl cCaMOCTOSITETLHON pabOTHI 6.5
2 «['mapoauHamMuka»
Jleknun 16
Buasl aBuKeHUS KUAKOCTH: YCTAHOBUBIIEECS M HEYCTaHOBUBIIEECS,
paBHOMEpPHOE W HEpaBHOMEPHOE, HamopHoe u Oe3HamopHoe. CtpyiiuaTas
MOJICNIb JBUKEHUS JKUJKOCTH: JIMHUSI TOKa, TpPyOKa TOKa, DJIEMEHTapHas
2.1 CTpYMKa, MOTOK KUAKOCTH. OCHOBHBIE THAPABIMYECKUE SJIEMEHTHI MOTOKA 2
JKUJIKOCTH: JKUBOE CEUECHHME, CMOYEHHBIM TEepUMETP THUIPABIUYCCKUN
paguyc. Pacxonm u cpemHsisi CKOpOCTb B JKMBOM CEUEHUHU. YpPaBHEHHUE
pacxoja. BuxpeBoe u 0e3BuxpeBoe (MOTCHITHATHHOE) JBUKCHUSI.
2.2, | YpaBHeHue bepHymnM [ YCTaHOBUBILETOCS JBM)KEHHUS HJI€ATbHOMN
KUJIKOCTU. ['eomeTpruueckass HHTEpIpeTalus ypaBHeHUs bepHymum u ero
2.3 sHepreTuueckuid cmpici. OOoOmeHne ypaBHeHUs bepHymu s moToka
peasibHOM  (BA3KOM) KHMAKOCTH M €ro rpaduyeckas WIUIFOCTPALUSL.
Koaddurment Kopruonuca. Obiue cBeieHUs: 0 THAPABINYESCKUX MOTEPSIX. 4
Pexxumbl IBH>KEHUS >KUAKOCTU. PacnpeneneHne CKOpOCTEed MO KUBOMY
CEUYEHHIO TTOTOKA, PAacXo/l, CPEHsA CKOPOCTh IMOTOKA U JJIMHA HAYaJIbHOTO
y4acTKa MpH JIAMHHAPHOM PEXKUME ABUKEHUS KUIKOCTH. [ mapaBinueckme
MOTEPU HA TPEHUE NPH JJAMUHAPHOM PEKHUME JBUKEHUS KUJKOCTH.
2.4, Kunematndyeckue ocoOeHHOCTH TypOyJeHTHOro moroka. CTpykTypa
TypOyJIEHTHOTO MOTOKa. Pacmpenenenne cKopocTel 1Mo KUBOMY CEUYSHHIO
25 MOTOKA, PAacXoj, CPEIHSISI CKOPOCTh MOTOKA MPH TYypOYJICEHTHOM pEXUME 4

IBWKeHHUs  kuakoctd. llomsatue  morpanuuHoro  cios.  Ilowsartue
TUAPABINYECKON IEPOXOBATOCTH. [ MapaBiryeckue NoTepy Ha TPEHUE IIPH
TypOYJIEHTHOM PeXHUME JIBUKEHUs KUJIKOCTU. [ napaBianyeckue noTepu Ha
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MECTHBIX THJPABIMYECKUX CONPOTUBICHUAX. VICTedueHnMe XUAKOCTH H3
OTBEPCTUM U HACAJKOB.

2.6 Knaccudukanust TpyOONpOBOAOB M OCHOBHBIE pacyeTHBIC (OPMYIIBI.
Pacuer mpocTHIX THApPABIMYECKH KOPOTKUX TpybompoBoaoB. Tpu 2
OCHOBHBIE 3aJlayl pacuera mpoctoro TpybompoBoaa. IIpumepsl pacuera
IPOCTHIX TPYOOIIPOBOIOB.

2.7 Pacyer mocnengoBarenbHO W MapalieIbHO COEIMHEHHBIX TPYOOIPOBOJIOB.
Pacuer cnoxxubix TpyOompoBoaoB. PacueT TpyOOnpoBOAOB ¢ HEMPEPHIBHOM 2
pa3maded  KHAKOCTH, TYNUKOBBIX W KOJBILEBBIX TPyOONPOBOJIOB,
TpyOOIPOBOJIOB C HACOCHOH 1MOIa4Ye KHIKOCTH.

2.8 OCHOBHOE ypaBHEHHE paBHOMEPHOTro TeueHus xuakoctu. opmyna Ille3u,

K03 PHLIMEHT pacxo/a U UX UCIOIB30BAHUE MIPU pacueTe TPyOOIpOBOIOB.
HeycranoBuBiieecss  ABM)KEHHE  JKUIKOCTH, OCHOBHOE YypaBHEHHE, 2
MHEPLUUOHHBIH Hanop. lcreueHue u3 pes3epByapoB IpU IEPEMEHHBIX
Harnopax. fIBJieHre THIPABINYECKOr0 yaapa B Tpydax

Cemunapsbl 8

o1 Hcnonp3oBanue ypaBHEeHUs bepHyn A MOTOKA peaibHON KHUAKOCTU U ’
YpaBHEHHUS [TOCTOSIHCTBA PAacXo0/ia B THPABINYECKUX pacyeTax.

22 OnpezneneHue TI'UIpaBINYECKUX IMOTEPh HA TPEHHE NpPU JAMUHAPHOM H ’
TypOYJIIEHTHOM peXHMMaX BUKCHUS KUJKOCTH.

23 OcHOBHbIE pacyeTHbIE 3aJaud U  pacyeTHbIE 3aBUCUMOCTU IIPH ’
TUIPABINYECKOM pacyeTe TpyOOonpoBOIOB.

Pacuer mpocThIX T'HIpaBIMYECKH KOPOTKUX U TUIPABINYECKU JITMHHBIX

C2.4 | tpybonpoBonoB. IlociemoBatenbHoe U MNapajuleNbHOE  COEIUHEHUE 2
TpyOOIIPOBOJIOB
JlabopaTropHblie padoThI 6

JIP2.1 | 3y4eHue pexxuMOB T€UEHUS KUIKOCTH 2
P22 3Kcnep1/1VMeHTaJILHa${ WUTIOCTpalys ypaBHeHUs bepHyum U1 moToka )
peasIbHOM JKUJKOCTH
P23 Onpenenenue k03ppuineHTa ruIpaBINIecKOro CONPOTUBICHUS U 5
MECTHBIX MOTEPH MPH JIBUKEHUH JKUJKOCTH B TPYOOIIpOBOJIE
CamocrosiTeibHas padora 35
CP2.1 | IlpopaboTka yueOHOTO MaTepuaa JEKIun 2
CP2.2 | IlogroToBka K ceMHHapam 1
CP2.3 | IlogroroBka K 1a00paTopHbIM paboTam 6
CP2.4 | BeimonHeHue pacueTHO-rpaduyeckoil paboTsl 18
CP2.5 | Ipyrue Buibl cCaMOCTOSITEIIbHON pabOThI 8

3 «I'mapaBanYecKne MAIIUHBI, THAPO- M THEBMOIIPHBOI
Jlekuuu 12
OOmme cBefeHUs O TUApPABIMYECKHX MamiuHax. [lpuHmmm paedictBus
JTUHAMHYECKMX M 00beMHBIX MamuH. Kraccudukamuss HAcocoB u

31 TU/IPOJIBUTaTEIIEH. 2

' OcHoBHbIE TIapaMeTpbl HACOCOB: Mojaya (pacxoj), Hamop, MOIIHOCTD,
KIIJ, Bakyymmerpuueckas BblcoTa  BcacbiBaHus.  OmnpezneneHue
NOTPEOHOr0 Hanopa Npu NPOEKTUPOBAHNN HACOCHOM YCTaHOBKH.

VYcTpoiicTBO, NPUHUMN — ACWCTBUS W OCOOCHHOCTHM  IPUMEHEHMS
32 LHEHTPOOEKHBIX HacocoB. JIBmKeHHE KHUAKOCTH B paboyem Kojece ’

HeHTpoOe)kHOro Hacoca. (OCHOBHOE YpaBHEHHE JIOMACTHBIX MAIlUH.
OcHoBbl Teopuu mnojoduss JjomacTHbIX MamuH.  Koaddunuent
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OBICTPOXOHOCTH.

XapaKkTepUCTUKU LEHTPOOSIKHBIX HACOCOB. DKCILTyaTallMOHHBIE PACUCTHI
JonacTHeIX HacocoB. Hacocubie ycranoBku. CoBMecTHast paboTa Hacoca 1
TpyOomnpoBoga. Ilogbop HacocoB. CrmocoObl peryaupoBaHUS pexUMa

33 2
paboThI LIEHTPOOEKHBIX HACOCOB HA CETh.
[TocnenoBarenbHOe M TMapajuleIbHOE COEIWHEHHE HAcoCOB. SIBiieHHE
KaBUTAIMM B HACO-cax
OOBeMHbBIE HACOCHI U TUIPOIBUTATEIH.
OOuue cBenenus, Kiaccupukanus 1 06J1acTU IPUMEHEHHUS.
YCTpoWCTBO, INPUHLHKIN  JEHCTBHs, HAIOpHAas  XapakTepUCTUKA U
0COOEHHOCTH NPUMEHEHHUs MOPLIHEBBIX, IUIYHKEPHBIX U Jua(parMeHHbIX
3.4 HacocoB. HepaBHOMEpPHOCTh MMOJAaYM W CHOCOOBI €€ BBIPABHUBAHMUSL. ’
' PerynupoBanue mnoxaun. Tumbsl OOBEMHBIX HACOCOB: UIECTEPEHHBIE,
BUHTOBBIC, IIACTUHYATHIE, POTOPHO-TIOPIIHEBbIE (PaAHaIbHO-TIOPIIHEBBIC
U aKCHUAJIbHO-TIOPIIHEBbIE), HUX TMPUHIMIBI JACUCTBUS, OCHOBHBIC
XapaKTEPUCTHKHN, 00JaCTH TMPUMEHEHUS M OCOOCHHOCTH DETYJIHPOBAHUS
10Jauu.
l'uoponpuBon, ero  Ha3HaueHWe, JOCTOMHCTBA M HEJAOCTATKH,
kinaccupukanus. Paboune xuakoctu ruaponpusoaa. OOuas cTpykTypa u
35 COCTaB THApONpHUBONA. [ mapoammapaTypa, YCTPOWCTBO, Ha3Ha4YeHUE, ’
HOPUHIUI JEHCTBUS U CXeMaThdeckoe u3obpaxenue. ['mapoanmaparypa,
YCTPOMCTBO, Ha3HAu€HHWE, MPHHLIUIN JEHCTBHSI M  CXEMaTHYeCKOe
HU300paKCHHE.
OcHoBBI THEBMONIPHBO/IA. Bo31yx, Kak pabodee Teno MHEBMOIIPUBO/A.
3.6 Kommpeccopubie U BakyyMmHblE YCTaHOBKH. OCOOEHHOCTH MPHUMEHEHUS 2
THEeBMONIPUBO/IA.
CemMuHapbl 6
C3.1 | CoBmecTHas pabota Hacoca u Tpydomnpososa. [Togbop Hacocos. 2
3.2 OO61as CTpyKTypa U cOCTaB TMIPONIPUBOIa. TUIIOBBIE CXEMBI ’
T'HJIPOIIPUBOJIOB TEXHOJIOTHYECKOTO 000PYAOBAHMUSL.
C3.3 | OcobeHHOCTH TEXHOJOTHYECKUX PAcueTOB JIJIsl CHCTEM ITHEBMONPUBOJIA. 2
JlabopaTopHbie padoThl 6
JIP3.1 | cneiTaHnue eHTpOOEIKHOTO HAcoca. 2
P30 HccnenoBanue XapaKTePUCTHK HACOCHOM YCTAHOBKH npu 5
MI0CJIETOBATEIFHOM M MapaJIEIbHOM TOJIKITIOYEHUH HACOCOB.
JIP3.3 | McnpITaHKe MIECTEPEHHOT0 HAcoca C MEPEIMBHBIM KJIAIaHOM. 2
CamocrosiTejibHasi padoTa 26
CP3.1 | IIpopaboTka yueOHOTO MaTepuraa JEeKIUn 1.5
CP3.2 | IlogroroBka K ceMUHapaM 0.75
CP3.3 | IloaroroBka K 1ab0paTopHBIM paboTam 6
CP3.4 | IlogroroBka pedepara 3
CP3.5 | JIpyrue BuJIbI cCaMOCTOSTEIbHONU PabOTHI 14.75
4 OK3aMeH 30
CP4.1 | IlogroroBka K sK3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBHI CTYJAEHTOB

CamocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIIIMHEC obecrieunBaeTCs CJICAYIOINMHA y‘I€6HO—
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

Pabouas nporpamMma TUCHUIUIUHBIL.

VYyeOHas nuTeparypa W JONOJTHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckie ykazaHus A OOy4yarolUXcs MO OCBOCHMIO TUCHUIUIMHBI [Pazmen 9
Paboueii mporpaMMbl JHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpPU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU JIOMAIIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KommuiekT uHauBUyanbHbIX 3aJaHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HadWHasg C TEPBOTO 3aHIATHS TI0
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIETO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALMM CTYJIEHTOB IO
JTUCHUIINHE

®onn  omeHouHblx cpenctB (P@OC) mmsg TpoBeNeHHs TEKYIIEro KOHTPOJISI |
OPOMEXYTOUYHOW aTTeCTAllMM OOYdYalOMMXCsl 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MPOIECCe OCBOCHUS 00pa3oBaTeNIbHOMN
nporpammel  (pazgen 1). @OC obecrieuynBaeT OOBEKTHUBHBIA KOHTPOJIb JOCTHKCHHS BCEX
pe3yNbTaTOB 00YUYEeHHUs], 3aMNIAHUPOBAHHBIX JJIs1 JUCIUILIINHBIL.

@®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TarnoB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOMN IPOrpaMMBl;

— OIMCaHue MoKa3arejed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIIKAJI OLICHUBAHHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHUM,
YMEHMM, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHUE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNSIOIINE MPOLENYypbl OLICHUBAHMS 3HAHUM, YMEHMUH,
BIAJCHUA W (WJHM) OMBITa MAEATENBHOCTH, XapaKTePH3YIOUIMX ATalbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOEHUS AUCUMIUIMHBI POU3BOAUTCSA B cOOTBETCTBUM C [lojoxkeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOYHOM arrectauuu cryaeHroB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K IaHHOM pabodeil mporpamMme JUCIUILINHBL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jlureparypa o IUCIUILIMHE

1. ['uapaBnvka ¥ THAPOMHEBMONPHUBO : yueOHoe mocobue / O. @. HukutuH. — 2-¢ u3m.,
ucnp. u gon. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
Texcr: onextponHsni// Jlamp :  snekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/106279. — Pexxum noctymna: st aBTOpU3. MOJIb30BaTEIEH.

2. ['uapaBnuueckre MammHbl U OOBEMHBIN THUAPONPUBOA : yueOHoe mocobue / H. .
JlebeneB. — 2-e uzn. — MockBa : MI'TY um. H.DO. baymana, 2002. — 232 c. — Tekcr:
3JICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucrTema. — URL:
https://e.lanbook.com/book/104735. — Pexxum noctymna: i1t aBTOpH3. T0JIb30BaTENIEH

3. 3aauHUK IO TUIPABIMKE C IpUMEpaMH pacueToB : yuebHoe mocobue / E. A. Kpectun,

N. E. Kpectun. — 4-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2018. — 320 c. — ISBN 978-5-
8114-1655-4. — Texcr : anekTpoHHbIM // JlaHb : 37eKTpoHHO-OMONMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/98240. — Pexxum poctyna: ajis aBTOpU3. MOJIb30BaTEICH

HOHOJ’IHI/ITGHBHLIC MaTcpHrajibl

4. Ileiinak A.A. I'mapaBnuka u rugponpuBod: Y. 1. OCHOBbI MEXaHUKHU KHJKOCTU M rasa:
YueOHuk. — 6-e u3a. crepeotun. M., MITLY, 2007. — 263 c. — Hayuno-texnudeckasi oubianoreka
M® MI'TY um. H.O. baymana — YueOHnbiii Gpong — 62 5k3.; untanbHbiil 3a1 Ne 1 — 3 9k3.;
yuTaIbHbINA 371 Ne 2 — 2 3K3.

5. T'mapaenuka u ruapormaeBMonpuBoj. 3amadnuk / FO.A. Benenkos, A.B. Jlememkun, A.A.
Muxanun, B.E. Cy3naneues, A.A. llleiinak / moa. pea. FO.A. benenkoBa. — M.: U3narenscTBo
«Qx3ameny, 2009. — 286 c. — Hayuno-texuudeckas oubmuoreka MO MI'TY um. H.O. Baymana
— YyeOnbiii hoHT — 42 9K3.; YuTAIbHBIN 3271 Ne 1 — 3 9K3.; ynTanbHbIi 321 Ne 2 — 2 3K3.

6. Pacuer TpyOompoBOmOB, MOMOOP U OMpeneNieHWE HSKCIUTYyaTallMOHHBIX IOKa3aTelien
LEHTPOOEKHBIX HacocoB: yueO. nmocobue / I H. Acdanacbe, B.I. bynrakos, A.C. CaBuukuii u
ap. — 3-e uza. — M.: 'OY BIIO MI'VJI, 2007. — 84 c. — HayuHo-TexHuueckas oubnuoreka M®
MI'TY um. H.D. baymana — YueOubiit poHa — 42 5K3.; unTanbHbli 3a1 Ne 1 — 3 9K3.; YMTanbHbIHI
3ai Ne 2 — 2 5k3.

7. Twunpasnuka. Y. 1. I'mapocratuka: yude6.-metonuu. mocobue / I'.H. Adanacbe, A.C.
Capuukuii, A.A. lleBnskoB u 1p. — 3-e uzg. — M.: 'OV BIIO MI'VIJL, 2007. — 16 c. — Teker:
anekTpoHHbIN // Crpanuna kadenpsr JITS MO MI'TY um. H.D. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOO HBIN.

8. T'mapaBnuka. Y. 2. T'maponunamuka: ydeb.-meroanu. nocodbue / I''H. Adanacbe, A.C.
Capuukuii, A.A. lleBnskoB u np. — 5-e uza. — M.: TOY BIIO MI'VJL, 2010. — 20 c. — Teker:
anekTpoHHbIN // Crpanuna kadenpst JITS MO MI'TY um. H.D. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOOIHBIN.

9. Twunpasnuka. Y. 3. I'mapoaunamuka: y4eO.-meronud. nocodue / I''H. Adanacbes, A.C.
Casuniknii, A.A. llleBmsikoB u ap. — 2-e uzn. — M.: 'OY BITIO MI'VJI, 2010. — 24 c.

10. Meroauueckue YyKa3aHUs K BBINOJHEHHIO Ja0OpaTOpPHBIX pPabOT MO HUCHBITAHUIO
HEHTpoOekHOro Hacoca: yueb.-meroaud. nocodbue / I H. AdanacreB, B.M. bynrakos,
I''U. TapakanoB, A.C. CaBunkuit — M.: MJITHU, 1990. — 16 c. — Tekct: 31meKTpOHHBIN //
Crpanuna kadenper  JITS MO MITY wum. H.D. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyna: CBOOOAHBII.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTBI ITPUM OCBOEHUM JUCIHIUIIJIMHDBI

1. Caiir Kadeapsl «IIpoexkTupoBanue 00BEKTOB JIECHOT'O KOMILIEKCa»:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/
2. Poccuiickas rocygapcTBeHHas oubmuoreka. http://www.rsl.ru.

3. T'ocynapcTBeHHast nmyoauyHas HayYHO-TEXHUYECKas oubnmoreka Poccun.
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. HayuHo-texamnueckas OuOmmoreka K® MITY wum. H.D. Baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snextponHas oubnuoreka http://eLIBRARY.RU.

7. DIeKTpOHHO-OMOIMOTEeUHAasE cUcTeMa M3aTeNnbCcTBa «JIanby http://e.lanbook.com.

8. DnexkTpoHHO-OMOMMOTEYHass  cucTeMa  «YHHBEpPCUTETCKas  OMOIMOTeKa  OHJIANH»
http://biblioclub.ru.

9. DnexrponHo-OmbIMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6mbMUoTeyHas cucreMa (ObC) «FOpaiit» https://biblio-online.ru.

11. LlenrpanpHast OnbIMoOTEKa 00pa30BaTEIBHBIX pecypcoB Munobpuayku PO. www.edulib.ru.
12. Enunas komnekuus nudpoBbiX 00pa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru.
13. ®epepanpHbIil HEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX pecypcoB. http://fcior.edu.ru.
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9.  METOJWYECKHUE YKA3AHWS JUIA CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLIHE MTOJIOKEHHUS.

JlMcuuIuIiHa MOCTPOEHa MO0 MOIYJIBHOMY HMPUHIUIY, KaKABIH MOAYIb HpPEACTaBISIET
cOOOM JIOTMYECKU 3aBepIICHHBIH pazfen Kypca. JucuuiiMHa JIenuTcss Ha 4YeTblpe MOAYJs
(BKJTFOUAs SK3aMEH).

Ha nepBoMm 3aHATHM CTyIEHT mojy4aeT MH(OpMALMIO I JOCTyNa K KOMILIEKCY
y4eOHO-METOIUYECKUX MATEPUAIOB 110 TUCIUILIHHE.

JleK1iMOHHBIE 3aHATHS MOCBSILIEHBI PACCMOTPEHHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUIN
Kypca 1 pa3bACHEHHIO YU€OHBIX 3aJaHH, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapckue 3aHATHSI NPOBOIATCA JUISL 3aKpeIUIEHHs YCBOGHHOM HHQopManuy,
nproOpeTeHNs] HABBIKOB €€ NMPUMEHEHHMs JJs pEelIeHHs MPAaKTUYeCKUX 3ajad B IMPeIMETHON
00J1aCTH TUCIUITIINHBIL.

JlaGopaTopHble padoThbl NpEIHA3HAYCHBI U MPUOOPETEHHs OMbITa MPAKTUYECKON
peanu3aly OCHOBHOM mpodeccuoHanbHON 00pa3oBaTenbHON mporpammbl. Meroaudeckue
yKazaHusi K  Ja0opaTOpHBIM  paboTaM  TpopadaThIBAlOTCA  CTYIEHTAMH BO  BpeMs
CaMOCTOSTENIbHOW MOAroToBKU. HeoOXoauMblil ypOBEHb MOATOTOBKH KOHTPOJHUPYETCS Iepen
MIPOBEICHUEM JIA0OPATOPHBIX PadOT.

[IpakTryeckast MOATOTOBKA MPU PEATU3ALNN YI€OHOW TUCIMIUITMHBI OPTaHU3YyeTCs IyTeM
IPOBEJCHUSI NPAKTHUUECKUX 3aHATUHM, J1abOpaTOpHBIX pPAa0OT, HWHIAUBUAYAIbHBIX H(WJIH)
IPYNIIOBBIX KOHCYJbTALMHM, IPelycMaTpUBAIOUIMX Y4YacTHE OOYYaloLUXCS B BBIIOJHEHUU
OTJIEJIbHBIX 3JIEMEHTOB Pa0oT, CBSI3aHHBIX ¢ Oyaylel mpodeccuoHaIbHON 1A TEIbHOCTBIO.

[IpakTHyeckast MOATOTOBKA MOXET BKJIIOYATh B ceOs OT/AEIbHbIC 3aHATHUS JIEKIIMOHHOIO
TUIIA, KOTOpbIE MPEAyCMaTpUBAIOT IMepefady ydeOHOH uHpopMauuu oO0ydarouumes,
HEOOXOAUMOW  JuId  MOCIENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX C  Oy;ayeil
npo¢ecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTYIEHTOB BKJIOYACT CIEAYIOLIME BUJBL: HpopaboTKa
y4yeOHOro Mmarepuaia JIeKIUi, MOArOTOBKa K CEMUHapaMm, IOATOTOBKAa K JaOopaTOpHBIM
paboTaM, OATOTOBKA K SK3aMEHY, IMOATOTOBKA K KOHTPOJIBHOW paboTe, BHIIOJHEHNE PACYETHO-
rpaguueckoil paboTbl, MOAroToBKa pedepara. PesynpTaThl Bcex BHIOB PaOOTHI CTYAEHTOB
dopmupylOTCS B BHAE HMX JUYHOTO PEHTHHIa, KOTOPHIM YYHTHIBACTCS HA IPOMEKYTOUHOH
arrectanuu. CamocTosiTenbHas padoTa MpenrycMaTpuBaeT HE TOJIBKO MPOpabOTKy MaTepuasioB
JIEKIIMOHHOTO Kypca, HO M MX PACIIMPEHHE B pe3yIbTaTe MOWCKA, aHAJN3a, CTPYKTYPHUPOBAHUS H
IpPEJCTaBICHUs B KOMIIAKTHOM BHJI€ COBPEMEHHOW HWH(POPMALMU M3 BCEX BO3MOXKHBIX
HCTOYHUKOB.

Texkymmii KOHTPOJIb TPOBOAUTCS B TEYEHHE KaXIOrO MONYJSA, €ro HUTOrOBbIE
PE3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK I10 CJIETYIOIIUM BHJIaM KOHTPOJBHBIX MEPOIIPHSTHIA:

- Konrponshas pabora;
- Pacuetno-rpaduyeckas pabora;
- Peepar.

OcBoeHHME AMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaauH MPOMEKYTOUYHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHOl paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
POXOXKJICHUN TEKYIIero KOHTpousss. Habpath pedTHHT 1Mo BceM MOIYJSM B KaXKIIOM CEeMecTpe,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
9K3aMEHAIIMOHHON CECCHH HEBO3MOXHO.

Jlns 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJIbHBIE
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTalusi MO JUCLUUIUIMHE MPOXOAMT B (opMe HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOCHHUE KITFOUEBBIX, 0A30BBIX IMOJIOKEHUH TUCIUTUIMHBI, COCTABIISIONINX
OCHOBY OCTaTOYHBIX 3HAHHUH MO HEHl.
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MeToauKa OLEHKH 110 PEHTHHIY

CTyneHT, BBIITOJIHUBIINN BCE NPEyCMOTPEHHbIE YU€OHBIM INIAHOM 3aJJaHUs U CIaBIIMH
BCC KOHTPOJIBHBIC MCPOIPUATUSA, IMOJTYHAaCT UTOTOBYIO OLCHKY IO JUCHUINUIMHC 3a CEMCCTp B
COOTBETCTBHUH CO ILKAJIOH:

PeiiTunr OneHka Ha JK3aMeHe
85 —-100 OTJINYHO
71 — 84 XOPOIIIO
60 —70 yJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIBHO

OneHuBaHue IUCLMIUIMHBI BeAeTcd B cOOTBeTCTBMM ¢ [lonoxkeHuem o Tekyliem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.

18



10. IIEPEYEHDb NHOOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, NTH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecreynBaeT OCTyN K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOIyJei),
IporpaMMaM IpaKTHK, IEKTPOHHBIM y4eOHBIM M3JaHUSAM U 3JIEKTPOHHBIM 00pa30BaTEJIbHBIM
pecypcam, yKa3aHHBIM B paOO4yuX Mporpammax TUCHHMIUIMH (MOJIYJIeH), mporpaMmax MpaKTHUK,
(GbopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIE COXpPaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. IlpemycmoTpeHa BO3MOXHOCTb CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYJIEHTOB M IpenojaBareleld IOCPEACTBOM TEXHOJIOTMH M cioyxk0 1o
NEPEChUIKE U TOJIYYCHHUIO JIEKTPOHHBIX COOOIICHUH MEXIy IMOJB30BaTEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpenogaBarenst I OTIepaTUBHOM CBs3U: savitskiy @mgul.ac.ru

IIporpammHoe o0ecnieyenue:

- Excel

- Mathcad

- PowerPoint
- Word

I/IH(l)OpMaIIHOHHBIe CIIPABOYHBIC CUCTEMBI:

— NudopmannonHo-mpaBoas cuctema «"apant» http://www.garant.ru;
- Nudopmannonno-npasosas cuctema «Koncynstant [Lmtocy http://www.consultant.ru.

IIpodeccnonanbubie 6a3bl JAHHBIX:

- Pecypc «MammnocTpoenue» http://www.i-mash.ru.
- ITopran MmammHocTpoeHus http://www.mashportal.ru.
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11. OIIMCAHHUE

MATEPHAJIBHO-TEXHUYECKOM BA3bl,

HEOBXOIUMOM J1J1s1 U3YYEHUA JUCIHUATLIIAHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O oOecneycHus JAUCHUITIINHBI

Bun 3ansaruit

Bua v HamMeHoBaHue 000Py10BAHMS

Jlexun

CreUATBbHO 000pyI0BaHHbIC ayJUTOPUN c
MYJIbTUMETHIHHBIMA CpelCTBaMH, CpelncTBaMu
3BYKOBOCIIPOU3ZBCACHUSA W HMCIHOIIMMU BbIXOA B CCTb
WHTepHeT, NOMENICHUsT Ul MPOBEICHUS ayIUTOPHBIX
3aHATHUN, 00OpYy/IOBaHHBIC y4eOHOW MeOeNblo; ayauTOpUn
OCHAII[CHHBIC KOMITBIOTEPAMH C IOCTYIIOM K 0a3aM JaHHBIX
U cetd VIHTEpHET; CTY/IMU; KOMITbIOTEPHBIC KJIACCHI.

CemuHapsbl

crenuagbHO 000py10BaHHBIE ayAUTOPUM c
MYJIbTUMEIUMHBIMU cpelcTBamu, cpelcTBaMu
3BYKOBOCHPOU3BEACHUS W HMEIOUIMMU BBIXOJ B CETh
WNuTtepuer; mnomemeHuss s MPOBEACHUS ayAUTOPHBIX
3aHATUN, 000pyIOBaHHBIE Y4eOHOI MeOenblo; ayAuTOpUH,
OCHAIIICHHBIE KOMIIBIOTEPAMU C JIOCTYIOM K 0a3am JaHHBIX
u cetu HTepHET; CTyIMn; KOMIBbIOTEPHBIE KJIACCHI.

JIaboparopHbie pabOTHI

CHeHaTbHO 000pyIOBaHHbBIE ayTUTOPUHN c
MYJIbTUMEAHHHBIMA CpeACTBaMH, cpeicTBaMu
3BYKOBOCIIPOU3ZBCACHUSA W HMCIOIIMMU BbIXOA B CCTbh
WHTepHeT; TOMEIICHUsT Il TPOBEICHHS ayIUTOPHBIX
3aHATUH, 000PYAOBaHHBIC y4eOHOW MeOeNblo; ayauTOpHUH,
OCHAIIIEHHBIC KOMITBIOTEPAMH C JOCTYIIOM K 0a3aM JaHHBIX
U CECTU HHTepHeT; CTyAWH; KOMIIBIOTCPHLIC KJIACCHI.

CaMocTrosTenbHas pa60Ta

Ooubsimoreka, MMmeromas pabodne MecTa A CTYJCHTOB;
BBICTaBOYHBIC 3aJIbI, ayauTopuu, OCHAIICHHBbIC
KOMIbIOTEpAaMH € JIOCTYIoM K cetu MHTepHer.
CounoxynsTypHOE MIPOCTPAHCTBO YHHUBEPCHTETA
MO3BOJISIET CTY/IEHTY Ka4eCTBEHHO BBINOJIHATH
CaMOCTOSITENIbHYIO paboTy.

20




YTBep)KaeHa Ha 3acefianuu Kadeapsl JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN

1). IL.7. IEPEYEHH OCHOBHO¥ U JJOIIO/THUTE/IBHOM YYEBHOI JINTEPATYPHI,
HEOBXOJMIMO¥ I/I1 OCBOEHHSA JUCIIAIIIAHBI, YATATH B CJIE/[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Hukutun, O. ®. ['iapaBivka ¥ ruiporiHeBMONpYBO/, : yuebHoe nocobue / O. . HUKUTHH. — 2-e
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3. Kpectun, E. A. 3a1auHyK I10 TH/PAB/IHKE C IPUMEPaMU PAcyeToB : yueOHoe miocobue / E. A.
Kpectun, 1. E. Kpectun. — 4-e u3z., crep. — Caskr-ITetepOypr : Jlanb, 2018. — 320 c. — ISBN
978-5-8114-1655-4. — TeKCT : 371eKTPOHHBIH // JIaHb : 31meKTpoHHO-01boTeuHas cucrema. — URL:
https://e.Janbook.com/book/98240

2). 11.10. IEPEYUEHb MH®OPMAITOHHBIX TEXHOJIOT WA, ICITIO/Tb3YEMBIX
IIPY M3YYEHUN JUCIIUILIMHBI, BK/TFOUAS ITEPEUEHDB ITPOTPAMMHOT'O
OBECITIEUEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CUCTEM, YATATDH B
CJIEYIOWIEN PEJAKIIN:

10. ITepeuens MH(pOPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX NIPU U3yYeHUH AVCIUIIUHBI,
BKJ/IIOYasi MepeyeHb MPOrPaMMHOr0 odecredyeHNs, HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM H
npocgeccHoHa/IBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- Foxit Reader

- Mathcad

- OpenOffice

IIpenopaBarens kKadepobi:

CaBuukuii A.C., foueHT (K.H.), KaHIWJaT TeXHAYeCKUX HaykK, JI0LleHT, savitskiy@bmstu.ru



YTBep)KaeHa Ha 3acefianuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITpotokosn Ne 7 o1 21.04.2023 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHO¥M YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHISA JUCIAIIIAHBI, YATATH B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/ILHBIX MaTePHA/IOB, HE00X0JUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa I10 AUCLUIVIVHE:
1. Hukutun, O. ®. ['iapaBivka U ru/iporiHeBMONprBo/, : yuebHoe nocobue / O. . HUKUTHH. — 2-e
u3g., ucnp. u gorn. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
TekcT : 3/1eKTpOHHBIH // JIaHb : 371eKTpOHHO-0MbmoTeuHast cucrema. — URL: https://e.lanbook.com/
book/106279
2. Jlebenes, H. V. 'mpaBnrueckrie MallvHbI M 00BbEMHBIN THPONPUBOY, : yuebHoe ocobue / H. 1.
JlebeneB. — 2-e u3a. — Mockea : MI'TY um. H.3. Baymana, 2002. — 232 ¢. — TeKCT : 3/71eKTPOHHbIH //
JlaHb : anekTpoHHO-6MbOMMoTeuHasi cuctema. — URL: https://e.lanbook.com/book/104735
3. CemtHuKOB, B. K. CTaHouHbIe THPOTIPUBOARI : cripaBouHuK / B. K. CBelllHUKOB. — 5-e u3/., iepepa0.
u forn. — Mockga : MammHocTtpoenue, 2008. — 640 c. — ISBN 978-5-217-03438-3. — TekcT :
371eKTPOHHBIN // JIaHb : 3neKTpoHHO-0ubmoTeuHas cucrema. — URL: https://e.lanbook.com/book/778
4. Tuapasnvka, TUAPO- ¥ TTHEBMOTIPHBOZ, : COOPHUK 3a/iau ¢ pUMepaMH PeLeH i AJIs CTYIeHTOB
HarpasieHus 250400.62, ouHoli ¥ 3a0uHOM (hopm 00yueHHs: yueOHOe mocobue / PybuHckas A. B.,
Ceppuces /[I. H., : Cubupckuii rocyZiapCTBeHHbIN TeXHOMoruueckuit yauepcuret. - 2011. - URL: https://
biblioclub.ru/index.php?page=book_red&id=428881.

2). I1.10. MIEPEYEHb MTH® OPMAIIMOHHBIX TEXHOJ/IOI U1, UCITOJIb3YEMBIX
IMPU N3YUYEHUU JUCIHUILINHBI, BK/TFOYASA ITIEPEUEHB ITPOTPAMMHOI'O
OBECIIEYEHUS 1 UTH®OPMAIIMOHHBIX CITPABOUYHBIX CUCTEM, UYUTATH B
CJIEJYIOIIEM PEJAKIIAN:

10. ITepeuenb uH(GpOPMaLMOHHBIX TEXHO/IOTHI, UCI0/Ib3yeMbIX MPH W3yUYeHUH AMCLUIIUHBI,
BKJ/IIOUYAasi MepeyeHb MPOrpaMMHOro odecrneueHns, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrnieueHue:
- Foxit Reader

- Mathcad

- OpenOffice

IIpenogaBarens Kadeapsbr:

Capunkuii A.C., 1o1eHT (K.H.), KaHAWJaT TeXHUUeCKUX HaykK, /0LeHT, savitskiy@bmstu.ru



YTBepKaeHa Ha 3acefiaHuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIECHOTO KOMILIEKCa»

ITpotokos Ne 12 ot 18.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXO/JIMO¥ /I/I1 OCBOEHHSA JUCILUAII/IAHBI, YUATATD B CJIEJYIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhI U AONO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Hukutun, O. ®. ['iapaBivka U ru/iporiHeBMONprBo/, : yuebHoe nocobue / O. . HUKUTHH. — 2-e
u3f., ucnp. u gorn. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
TekcrT : 3/1eKTpOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cucrema. — URL: https://e.lanbook.com/
book/106279
2. Jlebenes, H. V. 'upaBnrueckrie MallMHbI M 00BbEMHBIN THPONPUBOY, : yuebHoe mocobue / H. 1.
JlebeneB. — 2-e u3g. — Mocksa : MI'TY um. H.3. Baymana, 2002. — 232 c. — TeKCT : 371eKTpPOHHBbIH //
JlaHb : anekTpoHHO-6MbMMoTeuHast cuctema. — URL: https://e.Janbook.com/book/104735
3. CeitHuKOB, B. K. CTaHouHbIe THPOTIPUBO/RI : cripaBouHiK / B. K. CBelllHUKOB. — 5-e u3/., iepepa0.
u forn. — Mocksa : MammHocTtpoenue, 2008. — 640 c. — ISBN 978-5-217-03438-3. — TekcT :
371eKTPOHHBIN // JIaHb : 3nekTpoHHO-0ubmoTeuHas cucrema. — URL: https://e.lanbook.com/book/778

2). I1.10. IEPEUEHD NTH®OPMAIIMIOHHBIX TEXHOJIOT' U, UCIIO/Tb3YEMBIX
PV 3YYEHUH JUCHUATLIAHGI, BK/ITFOYASI TIEPEUEHB ITIPOTPAMMHOTO
OBECHEYEHNA 1 TH®OPMAIIVIOHHBIX CIIPABOUYHBIX CICTEM, YUTATH B
CJIEJYTOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCI0/Ib3yeMbIX MPU U3yYeHUH JUCIHIITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(POPMALMOHHBIX CMIPABOUYHBIX CHCTEM H
npogeCCHOHA/TBLHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHmue:
- LibreOffice
- Mozilla Firefox

IIpenogaBarenb Kadegpsbl:

CaBuukuii A.C., goueHT (K.H.), KaHAWJAT TeXHAYeCKUX HayK, [JOLleHT, savitskiy@bmstu.ru



YTBep)KaeHa Ha 3acefiaHuu Kadepol JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMIL/IeKCa»

ITpoTtokos Ne 09.04.05-04/9 ot 22.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAILIAHBI, YATATH B CJIE/IYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/IHHBIX MaTePHAJIOB, HEO0XOJUMBbIX /I/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Hukutus O. @., fpoir B. B. OcHOBBI TW/IPaB/IMKU 1 TU/IPOITHEBMOTIPHBO/A : YuebHuk / Hukutus O.
@, Adpony B. B. - Mocksa : MI'TY um. H. 3. baymana, 2019. - 490 c. - ISBN 978-5-7038-4953-8.
2. CpemnukoB B. K. CraHouHbIe rUiponpyBo/bI : cripaBouHMK / CBetHUKOB B. K. - 5-e u3f., repepab. u
por. - M. : ManmHoctpoenue, 2008. - 639 c. un. - (bubmmoTeka KoHCTpyKTOpa). - Bubmworp.: c. 612-613.
- ISBN 978-5-217-03438-3.
3. Hukutun O. ®. I'ngpasnuka u rugponHesmonpusog / Hukutun O. @. - Mocksa : MI'TY um. H. 3.
baymana, 2012. - 430 c. - ISBN 978-5-7038-3591-3.
4. Hukutun O. @. I'uapaBavKa v rUPOITHEBMOIIPUBOZ, : yue0. rmocobue ayis By3oB / Hukutun O. . - 2-e
W31, UCTIp. U fiom. - M. : 3g-Bo MI'TY um. H. D. baymana, 2012. - 430 c. : un. - bubnuorp.: c. 417-418.
- ISBN 978-5-7038-3591-3.
5. Jlebenes, H. U. T'uapaBmrueckye MalliiHbl 1 0ObEMHBIN THAPOIIPUBO/ : YueOHoe Tiocobue / H. U.
JlebeneB. — 2-e u3a. — Mocksa : MI'TY um. H.3. Baymana, 2002. — 232 c.

2). 11.10. IEPEYUEHb MH®OPMAIIIOHHBIX TEXHOJIOT MiA, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUAS] IEPEUEHD [TPOTPAMMHOT'O
OBECIIEYEHIA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEAYIOWIEN PEJAKIIVN:

10. ITepeueHs HH(GOPMALIMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOIo odecrneueHus, HH()OPMAILMOHHBIX CIPABOYHBIX CUCTEM U
npogdeccnoHaMbHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox

IIpenopaBarenu Kadeapsi:
[eBnsikoB A.A., AouUeHT (K.H.), KaHAUAAT TeXHUUeCKUX HayK, AoleHT, shevlyakov@bmstu.ru
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