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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA IO JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C IIUVTAHUPYEMBIMU PE3YJIbTATAMUM
OCBOEHUA OBPA30OBATEJIBHOMN TPOT'PAMMBI

Hacrosmas paGodas nporpamMma JUCIHUIUIMHBI YCTaHABJIMBAE€T TPEOOBaHUS K 3HAHUSIM
U YMEHUSAM CTYACHTA, a TaKXKe OMNpEACseT COACpKAaHWE M BUIBl YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Tporpamma pa3paboTana B COOTBETCTBHH C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareabHbIM cTanaapToMm (CYOC 3++) mo
HAIpaBJICHUIO TOATOTOBKH (ypoBeHb OakanaBpuata): 23.03.02 «HazemHble TpaHCIOPTHO-
TEXHOJIOTHYECKHE KOMILJIEKChD;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpaMMON MO HANpaBJICHUIO
noarotroBku 23.03.02 «HazemHble TpaHCIOPTHO-TEXHOJOTMYECKUE KOMILIEKCHIY;

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 23.03.02
«HazemHble TPaHCIIOPTHO-TEXHOIOTHYECKHE KOMILJIEKCHI.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYeTCs  (OPMHUPOBAaHHWE  KOMIICTCHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ mo HampasineHuto noarotosku 23.03.02
«HazemHBIe TPaHCTIOPTHO-TEXHOJIOTUYECKUE KOMILJIEKCHI» (YyPOBEHb OaKkajaBprara)

Koa komnereHuun ®opMyJTHPOBKA KOMIIETEHIIMH
no CYOC 3++

YHI/IBepCZUIBHbIe KOMIIETCHIIUHU CcOOCTBEHHDbIE

Cnoco0OeH OCyIIeCTBIATh IOUCK, KPUTUYECKUM aHamu3 W CHHTE3
uHpopManMK, €€ CMBICJIOBYIO  ONTHMM3ALMI0O W  HarJsAIHOE
VKC-1 MpEJCTaBICHUE, MPUMEHSITh CHUCTEMHBIM TOAXOJ JJIsl PEIICHUS
(23.03.02) MIOCTaBJIEHHBIX 33/1a4; UCIOJIb30BaTh OCHOBBI (PMIOCOPCKUX 3HAHUN U
AHATM3UPOBATH 3aKOHOMEPHOCTH MCTOPUYECKOTO Pa3BUTHS OOIIECTBa
JU1s1 GOPMHUPOBAHUSI MUPOBO33PEHUS M TPAKTAHCKOM TO3UIUH.
Oo6menpodgeccuoHaATbHbIE KOMIIETEHIMU COOCTBEHHbIE

Cnoco0eH mNpuUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIE
OIIKC-1 3HaHUs, palMOHAJIBHBIE METOJAbl MAaTEMAaTHYECKOI0 aHaIh3a |
(23.03.02) MOJICIUPOBAHUS B MPOPECCUOHAIBHON JEATEILHOCTH U MIPEACTABISTH
pe3yNbTaThl BHINOTHEHHON PabOTHI

JUia KaTeropuil «3HaTh, yMETb, BIAACTH) IUIAHUPYETCA IOCTHIKEHUE PE3YJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opmupoBaHue
KOMIIETEHIIMH,  NPEeAYCMOTPEHHBIX  OCHOBHOW  NpodecCHOHAIBHOM  00pa3zoBaTeIbHOMN
nporpammoii (tab. 1).



Taoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUN

1 2 3
Komnerennusi: kox no CYOC 3++, NuaukaTopsl ®opMbI M MeTO/AbI 00y4YeHHUs,
¢popmysupoBka crocodcTByome GOpMHUPOBAHUIO H
Pa3BUTHIO KOMIIETEHIIUH
YKC-1 3HATDb Jeknun
(23.03.02) - METOJUKHU Ioucka, coopa, 00paboTku nHpopmaiuy, | CeMHHAPBI
Crniocoben OCYIIECTBIIATh IIOUCK, | €6  CMBICIIOBOM  ONTHMHU3aUMU W  HarwigHoro | JlaGopaTopHbie padoThl
KPUTHYECKHUM aHAIM3 U CUHTE3 MHpOpMAIUY, | IpeAcTaBieHuss B cepe  mpodeccuoHanbHoil | CamMocTosiTe IbHAS padoTa

€C CMBLICJIOBYIO ONTUMHU3ALMIO W HAIrJIdAHOC
npeaCTaBJICHHUC, IMPpUMCHATDb CUCTEMHBIN
noaxoa ajid pCelCHHA IOCTAaBJIICHHBIX 3aJay,
HCIIOJIB30BAaTh OCHOBBI (I)I/IJ'IOCO(I)CKI/IX 3HAHUU

JIeATEIIbHOCTH, BKIItOUYas caiTel IHTEpHET

YMETbH

- IPUMEHITh METOAMKH MOWCKa, cOopa, 00paboTKm
uHpOpMaLlMK, €€ CMBICIOBOM ONTHUMHU3ALUM U

AKTHBHbIE M HMHTEPAKTHBHBbIE ()OPMbI
(MeToabI) o0y4YeHHs:

o0cCyXJIeHHE MPAKTUYECKUX TPUMEPOB Ha
JICKIMIX U CEMUHApax;

U aHaJIM3UPOBATh 3aKOHOMEPHOCTH | HArJsAHOIO MIPEICTaBICHUS paboTa B KoMaH i€ (B rpyInax)
UCTOPUYECKOTO pa3BUTHs OOIIECTBA IS | - IPOBOJUTH  CHUCTEMATH3aLMI0,  KJIACCU(PHKALHIO,
(dopMupoBaHus MHUPOBO33pEHUS U | UHTEPIPETALNIO COOTBETCTBYIONIEH HH(pOpMAIH
rpak IaHCKOM MO3UIIUH. BJIIAJETDH
- METoJlaMM  TOoWcKa, cbopa u  00paboOTKH,
KPUTUYECKOI'O aHalM3a M CHHTe3a WH(popMaluu, ee
CMBICTIOBOM ONTUMHU3ALNH u HarJSTHOTO
IpeCTaBICHUS
OIIKC-1 YMETbB Jleknun
(23.03.02) - IPUMEHATh  OOIIEHMH)KeHepHble  3HaHus  1pu | CeMUHApPBI
Cnoco0eH TNpUMEHSTh €CTECTBEHHOHAY4YHBIE | IPOEKTUPOBAHUU JlabopaTopHbie paGoThI

U OOLIEHHKCHEPHbIE 3HAHUS, PallMOHAJIbHbIE
METOJbl ~ MaTeMaTHYeCKOro  aHaiu3a W
MOJENUPOBAaHUs. B HIpodeccuoHaTIbHON
NEeSTENIbHOCTH M TPEJCTAaBIATH PE3YNbTaThl
BBITTOJIHEHHOH paboThI

CamocrosiTesbHast padora

AKTHBHbIE U HHTEPAKTHBHbIE (POPMBI
(MeToabl) 00y4yeHHs:

o0cyXJieHIe MPAKTUYECKUX TPUMEPOB Ha
JEKIUSIX U CEMUHApaXx;

paboTa B KomMaH i€ (B rpyIiax)




2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJLHOM
ITPOI'PAMMbI

HucuuruinHa Bxogut B Omok Bl «/luctummuasl  (Moxynu)»  0Opa3oBaTebHOM
nporpamMmbl  OakaymaBpuara 1o  HampaBieHuro  23.03.02  «HazemHble  TpaHCHIOPTHO-
TEXHOJOTUYECKHE KOMILJIEKCHD.

W3ydyenue AMCHUIIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIEIYIOIINUX
JUCITUIUIAH y4eOHOTO TUIaHa!

— Marematuka;

— ®wusuka

— Teopernyeckas MEXaHUKA.

OcBoeHne JaHHON AUCIMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE Ui CIETYIOLTIX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— IIneBMO- ¥ ruaPONPHUBOL;

— TepmoauHaMuka M TETJIOMacCOOOMEH;

— KoHcTpykiust BHETOPOXKHBIX MAIITUH.

OcBoeHne y4eOHON NUCIUILTUHBI CBSI3aHO ¢ ()OPMHPOBAHUEM KOMIIETCHIUH C YYETOM
matpuiibl komnerenuuit OITOII ans nanpasnenus (ypoBeHnb OakanaBpuara): 23.03.02 Hazemusie
TPaHCIIOPTHO-TEXHOJIOTUYECKUE KOMILIEKCHI.



3. OBBEM JUCIIUAIIJIMHBI

O6mmit o00beM JUCHUIUIMHBI COCTaBsieT 4 3adeTHble enuHuIbl  (3.e.), 144
aKaJIeMUUYECKUX yaca (108 ACTPOHOMHUYECKUX 4acoB). B TOM 4UCIIE:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIUIUIMHEI IO BUIaM yUEOHBIX 3aHATHH (B aKaIEMUYECKUX Jacax)

O0bem no cemecTpam, aKaj. 4.

KoJsun4yecTBO cemecTpoB

Buabl yuedHoii padorsl Bcero OCBOEHHS TUCHUILINHBI
1

O0BeM QUCIUIUIHHEI 144 144
AynuTopHas padora* 54 54
Jlexumnm (JI) 18 18
Cemunaps! (C) 18 18
JlaGopaTopHbie paboTs (JIP) 18 18
CamocrositesbHas padora (CP) 90 90
ITpopaboTka yueOHOrO MaTepuaa JICKIHiA 2.25 2.25
[ToaroroBka k ceMruHapam 2.25 2.25
[loaroroBka K 1ab0paTopHbIM paboTam 18 18
IToaroroBka K 3K3amMeHy 30 30
[lonroroBka K KOHTPOJBLHOU paboTe 6 6
IToaroroBka pedepara 3 3
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 28.5 28.5
Bua npomeKyTo4HoO# aTTecTaluu JK3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEP)KAHUE JUCHUILIMHBI, CTPYKTYPUPOBAHHOE IO MOJIYJISIM YYEBHOW JUCIHUILIMHBI C
YKA3AHUEM OTBEJEHHOI'O HA HUX KO/UMYECTBA AKAJEMHUYECKHX WJIH ACTPOHOMHUYECKHX YACOB U
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUILUIUHBI

. A .
Buapl 3aHATHIT*, Yachl q):f;?::l;:;(f;l;:}fgilgzzzzg Komnetenuun, | TeKyluuii KOHTPo/IL pe3yibTaToB 00y4YeHHst
N Tema (Ha3BaHHe) MOTYJIA 3aKpeIvieHHbIe B
n/n Ay . 3a TeMoii (Ko 10| Cpok AlLIBI
J C | JIP | CP |®opma npoBenenus 3ausiTuii Yachl |~y o 3+ +)  |(nexens) DopMBbI (mun/
8 MAaKc)
1 cemecTp
0bCYK/IeHIE MPAKTHICCKHX JlaGoparopHsle paboTsl | 2/4
NPUMEPOB HAa JIEKIUSIX U VKC-1
1 |T'mapocraTtuka 4 4 4 | 13 |cemuHapax; 2 OIK C-’l 4 KoutponpHas pa6ora 11/17
pabora B komaHzae (B
rpymmnax) UTOroO: 13/21
00CYK/IeHHE MPAKTHIECKHX Jlaboparopusie pabotsl | 7/12
IPUMEPOB HAa JIEKIUAX U VKC-1
2 |I'mapo- u razoarHaMUKa 12 | 12 | 12 | 37 |cemuHapax; 6 OHKC-’I 15 KonTponsHas pabora 9/16
pabora B KoMaHze (B
rpynnax) HUTOTO: 16/28
00CyK/IeHHE MPAKTHIECKHX JTaGopatopHbie paboTer | 1/2
NPUMEPOB HAa JIEKIUAX U VKC-1
3 |I'mppaBiauuyeckue MaluvHbL | 2 2 2 | 10 |cemuHapax; 2 ’ 18 |Pedepar 12/19
OIIKC-1
pabora B KoMaHie (B
rpyIax) UTOroO: 13/21
4 | DOx3ameH - - - | 30 - - - - - 18/30
HUTOI'O 3a cemecTp 18 | 18 | 18 | 90 - 10 - - - 60/100

*B TOM umcIie, B pOpMe MPAKTHUECKON TTOATOTOBKH




CoaeprxkaHue JUCHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOIyJIM)

HaunmeHoBaHue MOayJisl, COlepP KaHNe

Yackbl

«FI/I)IpOCTaTI/IKa»

Jlekuu

1.1

OcHOBHbIE NOHATHS TWAPOrazoaMHamMuku. @Ou3nUYecKHe CBOMCTBA
JKHAKOCTEl U ra3oB

[IpenmeTr MexaHMKH >KMAKOCTU U Tra3a. KpaTkue uctopuyeckue CBEIACHUS O
pa3BuTUU ee pa3BuTHsA. lIpumepbl MCHONB30BaHUS TMOJIOKEHUN MEXaHUKHU
YKUJKOCTH M ra3a u Ha mpakTuke. OOBeKT u3ydeHus, GU3NIECKOe CTPOCHUE
JKUIKOCTEH U Ta30B.

OcHOBHBIE (U3MYECKHUE CBOMCTBA pPEAIBHBIX JKHUAKOCTEH M  Ta30B:
IJIOTHOCTh,  yJENBHBIM  BEC, BA3KOCTb, TEKYy4eCTb, CKHUMAEMOCTb,
MOBEPXHOCTHOE HATSHKEHHE, PACTBOPUMOCTH T'a30B B JKUJKOCTSX, KUIICHUE,
KaBuTalua. [unoresa CIUIOMIHOCTH. YpaBHeHUs cocTosiHusA. OOmme
CBEJICHUS O HEHBIOTOHOBCKMX U MHOT'O(a3HbIX KUIKOCTSX.

Cunbl, aeicTByrolME B KUIKOCTAX. [MapocraTuueckoe HaBIEHHE U €ro
cBoWicTBa.  EnuHMIBI ~ M3MEpEeHHMs  TUIPOCTATUYECKOTO  JIaBJICHUA.
AbcomtoTHOe, aTMoc(hepHOe U N30BITOYHOE JIaBIICHUE, BAKYYM.

OO0uue 3aK0HbI 1 YPABHEHUS] CTATUKH M IMHAMHUKH KMIKOCTel U ra3oB
YpaBHCHHSI ABWKCHUS B HanpspDkeHusx. JuddepeHnnanbHble YpaBHCHHS
paBHOBecHsl KUAKOCTH (ypaBHEHHs Oinepa) W UX UHTETPUPOBAHUE.
Hanpsbkenne cun BsizkocTH, 0000meHHas runoTte3a Heiorona. YpaBHeHHe
Hasre-Ctokca mis BA3KOU KUIKOCTH

1.2

AOCOJIOTHBIN U OTHOCUTEILHBIN NMOKOMH (PaBHOBeCHE) *KUAKUX CPe
OCHOBHOE ypaBHEHHME THAPOCTATUKH M €0 reoMeTpuyeckas U (usnueckas
HMHTEpIpeTaLys. [ToBepxHOCTH paBHOTO JIaBJICHUS. Omnropsl
THJIPOCTaTUYECKOro AaBieHus. [IpuOopsl st M3MepeHus JaBieHus. 3aKOH
[Tackans. OcHOBHBIE THAPOCTATUUECKHUE MAIIUHBI: NIPECC, MYJIbTUIUIUKATOD,
aKKyMYJIATOp. 3aKOH ApXuMeza.

Cuna cyMMapHOTO THAPOCTATUYECKOTO MABJICHMS KHUAKOCTH Ha IJIOCKYIO
IIPOU3BOJIBHO OPUEHTHPOBAHHYIO IIOBEPXHOCTb, €€ BEIWYMHA M TOYKa
npuiokeHns. Cuna JaBieHHs KUAKOCTH Ha KPUBOJIMHEHWHYIO MIOBEPXHOCTbD.
OTHOCHTENBHBIN MOKOH (paBHOBECHE) )KUJKOCTH

CemuHapbl

Cl.1

OcHoBHbIe (hHU3MUECKHE CBOWCTBA PealbHBIX KUIKOCTEH U Ta30B. MaccoBbie
158 HOBerHOCTHI)Ie CHUIJIBI. FI/II[pOCTaTI/IquKOG JaBJICHUC. E)II/IHI/IIIBI
n3mepenus. [Ibezomerpuueckas BbicoTa. [IpuBeneHHas mMbe3oMeTpHUECKast
BbICOTa. AOCONMIOTHOE W HM30BITOYHOE MAaBieHHs, BakyyM. OmnpenencHue
THIPOCTATUYECKOTO JIABJICHUS B JKHJIKOCTH C HCIOIH30BAaHUEM OCHOBHOTO
ypaBHeHI/ISI FPI)IpOCTaTI/IKI/I. SHIOpBI FI/IJIpOCTaTI/I'-IeCKOFO JaBJICHUSA

Cl.2

OnpeneneHne  THAPOCTATUYECKOIO  JaBJIEHUS B JKUJOKOCTH €
HCIIOJIb30BAHUEM OCHOBHOTO YpaBHEHHUs THJpocTaTHKU. 3akoH [lackams.
[Tpuniun cooOmraromuxcss cocyfoB. 3akoH Apxumena. OTHOCHUTENbHOE
paBHOBECHE KUJKOCTH.

Onpenenenne CuiIbl TUAPOCTATUYECKOTO JABJICHMS KUAKOCTH WIM Ta3a Ha
IJIOCKYIO MTPOU3BOJIbHO OPUEHTUPOBAHHYIO TOBEPXHOCTD, JTUHUS IEUCTBUS U
TOuKa ee npuioxeHus. OmpenencHUe paBHOJAECHCTBYIOIIEH (CyMMapHOH)
CWJIBI  TUJIPOCTAaTHYECKOrO  JaBJI€HMs Ha  IUIOCKYIO  IPOU3BOJIBHO
OpPUEHTUPOBAHHYIO TIOBEPXHOCTh U TOUKA €€ IPUIIOKEHUS.




Onpenenenre  CUIbl  THUAPOCTATUYECKOrO  JABJICHHS  JKUJIKOCTH  HA
KPUBOJIMHEWHYIO TPOU3BOJIBHO OPUEHTUPOBAHHYIO TOBEPXHOCTh M TOUKA €€
TIPUITOKEHUS

JlaGopaTopHble paboThI

JIP1.1

O3HaKOMJICHHE C THAPABIMYECKUMH CTEHIaMH M HHCTPYKTAX IO TEXHHUKE
0€e30I1acHOCTH

JIP1.2

OrnpesienieHne JaBJIeHUs B MOKOSIIEHCS KUKOCTH

CamocrosiTesbHasi padoTa

13

CP1.1

IIpopaboTka yuebHOro MaTepuasna JeKIun

0.5

CP1.2

HOI[FOTOBKa K CEMHUHapaM

0.5

CP1.3

[ToaroroBka k J1a00paTopHBIM paboTam

CP1.4

IToaroroBka K KOHTPOJILHOM paboTe

[98)

CPL.5

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

«'uapo- u ra30AMHAMHKAY

Jlekuu

12

2.1

OaHoMepHbIe MOTOKH KUAKOCTEH U ra3oB

JIBa MeToAa ONMMCaHMs JBMXKEHUS KUAKOCTEH M ra3oB. Buabl IBUXeHUs
XKHUJKOCTU: YCTAaHOBHUBILIEECS U HEYCTAaHOBMBIIEECS, PABHOMEpPHOE W
HEpaBHOMEpHOE, HaropHoe U Oe3HanopHoe. CTpyiyaras MOAEIb IBUKECHUS
KHUJKOCTU: JIMHHUS TOKa, TpyOKa TOKa, 3JEMEHTapHas CTpyiKa, IHOTOK
KHUIKOCTH. OCHOBHBIE T'MIPABIMYECKUE 3JIEMEHThl IOTOKA KMJIKOCTU:
KMBOE CEYEHUE, CMOUYEHHBIN MEPUMETP THAPABINYECKUN paauyc. Pacxox u
CpeAHssl CKOpPOCTh B JKMBOM CEUCHHMH. YPAaBHEHHE pacxoia. YpaBHEHHUE
HEpa3phIBHOCTH TOTOKAa. BuxpeBoe u 0e3BuxpeBoe (IMOTCHIUAIBHOE)
JIBYKEHUSL.

Monens uaeanbHoOM (HEBA3KOM) kuakocTu. [{uddepeHnnanbable ypaBHEHUS
JBIDKEHUS  UACaIbHOM  KMIKOCTH  (ypaBHeHMs  Jiiepa) M MX
UHTErpupoBaHue. YpaBHEeHUE bepHymIn i yCTaHOBUBILETOCS ABM)KEHHUS
UJCAIBHOM  KUAKOCTU. ['eoMmeTpuueckass HWHTEpHpeTanus YypaBHEHMS
bepnymnu u ero sHeprernueckuil cmbici. OOmas uHTerpaibHas (opma
YPAaBHEHUI KOJIMYECTBA JBWKEHUS M MOMEHTA KOJMYECTBA JBUKCHMSL.
OO111ee ypaBHEHUE SHEPTUU B UHTETpaJIbHOM U T depeHnnanbHoi Gopmax

2.2

OpHOMepHast MOZENIb U IPUBEIEHUE K HEN TUIABHO M3MEHSIOINXCS TEUEHUH.
O6o0menne ypaBHeHUs1 bepHyIIM Jis TOTOKAa pealbHOW  (BS3KOH)
XKHJIKOCTH U ero rpaduueckas wunoctpanus. Kosappunuent Kopuommca.
OOmue cBeaeHUs O TUIPABIMYECKUX TOTepsiX. PeXuMbl ABHKEHUs
XKUAKocTU. PacnpeneneHne CcKOpoCTEl MO KUBOMY CEYEHHIO IIOTOKa,
pacxoi, CpeiHsisi CKOpPOCTb NOTOKa M JUIMHA HayallbHOTO y4yacTKa IpHU
JaMUHApHOM pE&XHME IBUKEHMS JKUIAKOCTU. ['MapaBimdeckue NoTepu Ha
TpPEHHE NP JJAMUHAPHOM PEXKUME IBUKEHUS SKUIKOCTH.

Kunemarnuyeckne ocoOeHHOCTH TypOyneHTHOro motoka. CTpykTypa
TypOynenTHoro notoka. [lynecanus ckopocteil u naBienuil. Pacnpenenenue
CKOPOCTEH 10 )KUBOMY CEYEHHUIO TIOTOKA, PACX0Jl, CPEIHSSI CKOPOCTh TOTOKA
W JJMHAa HA4YaJIbHOTO YYacTKa MNpU TYpOYJIEHTHOM pPEXHUME ABH)KECHUS
xuakoctu. Ilonsarne mnorpanuuHoro cinosi. IloHsATHME THIpaBINYECKON
nepoxoBaTocTu. ['MapaBiuueckue MOTEPU Ha TPEHUE NMPU TypOyJIEHTHOM
pekume IBHKeHus kuakoctu. I'paduk Hukypanze

2.3

FI/IHpaBJ'H/I'—IeCKI/Ie IOTEPU Ha MECTHBIX THAPABIMYCCKHUX COIIPOTUBIICHHUAX.
Koadduimentsl MeCTHBIX COMpOTHBICHUH. YacTHBIE BHUIBI MECTHBIX
CONPOTHUBIICHHIA.
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Hcredenune KuaKocTei yepe3 OTBEPCTUSI M HACATKHU

I'mapaBauvecknii pacuer TpyOONpoBoOa0B
Knaccudukanus tpy0onpoBo10oB U OCHOBHBIE pacueTHble ¢popMmyiibl. Pacuer
IMPOCTBIX rUApaBINYCCKU JJIMHHBIX u TUAPaBINICCKHU KOPOTKHUX

24 TpyOonpoBooB. Tpu OCHOBHBIE 337auM pacyeTa IPOCTOr0 TPyOOIPOBOJA. 2
[Tpumepsl pacdera MpocThIX TpyOompoBoaoB. Pacuer mocienoBaTenbHO U
napajyieNIbHO COEIMHEHHBIX TPYOOIIPOBOJIOB
Pacuer crnoxxubeix TpyOompoBoaoB. Pacuer TpyOompoBOI0B ¢ HEMpPEPHIBHON
pa3gayeil  JKUAKOCTH, TYNHUKOBBIX M  KOJBLEBBIX TPYOOIPOBOJIOB,

25 TpYyOOIIPOBOJIOB C HACOCHOM MOJa4Yel KHUIAKOCTH. ’
OCHOBHOE ypaBHEHHME PaBHOMEPHOro TedeHus xuakoctu. Popmyna [lesn,

KO3 PHUIMEHT pacxo/a U UX HUCIOJIB30BAHUE IPU pacdyere TPyOOIpOBOIOB.
Pacuer Tpyb6onpoBo10B ¢ ricniojib3oBaHueM JBM
HeycranoBuBlieecs:  ABMKEHHUE  KUJAKOCTH, OCHOBHOE  YpaBHEHHE,

2.6 | uHepuUMOHHBIA Hamop. lcreueHue u3 pe3epByapoB IpU MEPEMEHHBIX 2
Haropax. SIBieHue ruIpaBIuvecKoro yaapa B Tpyoax
CeMunapsbl 12
Hcnonp3oBanue ypaBHeHusi bepHymin /uid MoTOKa peaibHOM JKUIKOCTH U

(o | | YPABHCHHS TIOCTOSHCTBA pPacxofia B THJPABIMYECKHX pPacyeTax. Bunst ’
TUIPaBIMYECKUX  HOTepb. PexuMbl  ABMKEHMS  KUAKOCTH. Ywucio
PeliHob/ICa M €r0 KPUTHUECKOE 3HAYECHUE
Onpenenenue TUIpaBIMYECKUX T1OTepb Ha TpeHue. [lonstue o

20 IMJpaBIudeckol  mepoxosaroctu.  Kosd¢uuueHT  ruapaBivyecKkoro ’
COINPOTHBIIEHUS! NPU JIAMUHAPHOM U TypOYJIEHTHOM pEKUMax JBHKEHUS
KHJIKOCTH
OmnpeneneHue TUApPaBIMYECKUX IOTEPh HA MECTHBIX COINPOTHBIICHUSIX.

C2.3 | Koadpdunuentsl MECTHBIX CONMpOTHBICHHNA. McTedeHne >kuakocTeil uepes 2
OTBEPCTHS M HACATKU
OcHOBHbIE  pacyeTHblE 3aJaud U  pacyeTHble 3aBUCHUMOCTH  IIpHU

()4 | TWAPABIHYECKOM pacyere TpyOonpoBo0B. PacueT mpocThIX THAPABINYECKH )

" | KOPOTKUX M TUIPABINYECKH UIMHHBIX TpyOorpoBooB. IlocnenoBarensHoe
U MapajuleJIbHOE COeIMHEHHE TPYOOIpOBOIOB

25 Pacuer _ CIIOXHEIX pr6OHpOBOI[0B,v pr60n130130n013 C HENpepbIBHON

(o |Pasnauet, TpyOONpPOBOJOB C HACOCHOM mojaueil. Pacuer TpybornpoBosoB ¢ 4
ucnosib3oBanueM 9BM
JlabopaTopHblie padoThl 12

JIP2.1 | 3yuyeHue pe:xkMMOB T€UEHHUS KUAKOCTU 2
JIP2.2 | OnpeneneHue KOHCTAHTHI pacxonomepa Benrypu 2
P23 3KC1‘I€pI/IjV[€HTaJ'IBHa$I WUTIOCTpalsl ypaBHeHMs] bepHymnu nans moroka )
peaJIbHOM JKUJKOCTH
P24 Onpenenenne ko3¢ UIMEHTA CONPOTUBICHUS MPU JIBUKEHUU KXUIKOCTH B )
" | TpybompoBoie
JIP2.5 | Onpenenenue k03¢ (HUIMEHTOB MECTHBIX CONPOTUBICHUIN 2
JIP2.6 | MccnenoBaHne MCTEUYEHMS )KUJIKOCTH YEpPe3 OTBEPCTHS M HACAIKU 2
CamocrositesabHasi padora 37
CP2.1 | [IpopaboTka yuebHOr0o MaTepuasa JEeKIHM 1.5
CP2.2 | [loaroroBka K ceMHHapam 1.5
CP2.3 | TloaroroBka K J1abOpaTOpHBIM paboTam 12
CP2.4 | IloaroToBKa K KOHTPOJIHHOM padboTe 3
CP2.5 | JIpyrue BHJIbI CAMOCTOSATENBHOM paboThI 19
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«Fl/mpaBquecnme MalIUuHBbID»

3
Jleknun 2
I'mapaBiauveckne MAIIMHBI
OOmue cBeneHUss O THAPABIMYECKUX MamuHax. [lpuHuun npedcTBus
TUHAMHYECKHX ¥ OO0bEeMHBIX MammH. Kiaccudukaius HACOCOB H
ruaponsurateneii. OCHOBHBIE MapaMmeTphl: IMojgaya (pacxon), Harmop,
MomHocTb, KII/I, BaKkyymmeTpruyeckasi BbICOTa BCaCbIBAHMUSI.
JlomactHple Hacocwl. OOmmMe cBeneHus, kiaccudukanuss U 00JacTH
MpPUMEHEHHS. Y CTPOWCTBO, MPUHLUI ACUCTBUS U OCOOCHHOCTH MPUMEHEHUS
LEHTPOOEKHBIX HACOCOB. JIBWKEHHE JKUIKOCTH B paboueMm Kojece
HEHTPOOEKHOTO Hacoca. OCHOBHOE YpaBHEHHUE JIONACTHRIX MaInH. OCHOBBI
TeOpUH T0a00us JomacTHRIX MamuH. KoaddumueHnT ObICTpOXOIHOCTH.
XapaKTepUCTUKU IIEHTPOOEIKHBIX HACOCOB.
DKCITyaTalliOHHBIE pacyeThl JIOMACTHBIX HAcocoB. HacocHble yCTaHOBKH.
CoBMmecTHas pabora Hacoca u TpyOomposoaa. [Togbop HacocoB. CriocoObI
3] |PeryImpoBanus pexMMa paboThl IIEHTPOOEKHBIX HACOCOB Ha CETh. ’
[locnenoBarenbHOE M MapajUIeIbHOE COEIUMHEHUE HAcocoB. SIBieHue
KaBUTAIlMU B HACOCAX.
O0bemHble Hacochl. OOmme cBemeHus, Kiraccuukanuss u  o01acTH
MIPUMEHEHHUS.
VY CTpoiCcTBO, IPUHLUIT IEUCTBUS U OCOOEHHOCTU MPUMEHEHUS MOPILIHEBbIX,
IUTYHXKEPHBIX M JauadparMeHHBIX HAcocoB. HepaBHOMEpHOCTh MOAaYU H
CrocoOBI ee BRIpaBHUBaHU. PerynmpoBanue mojaqu.
YCTpolcTBO, MTPHUHLMII ACHCTBHS, XapaKTEPUCTHKU UM  OCOOEHHOCTHU
POTOPHBIX HAacOCOB  pa3jMYHbIX THUIIOB: ILIECTEPEHHBIX, BUHTOBBIX,
KOJOBPaTHBIX,  IUIACTUHYATHIX,  POTOPHO-TOPIIHEBBIX  (paguaibHO-
MOPUIHEBBIX U aKCHAJIbHO-TIOPIIHEBBIX). [loaya poTOpHBIX HAacOCOB U ee
pEryJINpOBaHHUE.
YcerpoiicTBO,  MPUHLMAN — JEUCTBUST U OCOOCHHOCTH  MPUMEHEHHS
TUAPOABUTATENEH
CeMunapsbl 2
OKCIUTyaTallUOHHBIE ~ pacdyeTbl  HAcOCOB.  XapaKTEPUCTHKU  HACOCOB.
CoBmectHas paboTta Hacoca W TpyOompoBoga. ONTUMaIBHBIA TUAMETP
C3.1 | TpybompoBoga. XapakTtepuctuka cetd. Ilogbop HacocoB. Pabouas 2
(iuMuTHAs) Touka. PerynaupoBaHue moAauum IEHTPOOEKHBIX HACOCOB.
ITocnenoBarenbHOE U NapauIeIbHOE COEIMHEHUE HACOCOB
JlabGopaTopHble paboThI 2
JIP3.1 | McnipiTaHue IEHTPOOEKHOT0 Hacoca 2
CamocrosiTesibHas padoTa 10
CP3.1 | IIpopaboTka yueOHOTO MaTepHraia JEKITHI 0.25
CP3.2 | [loaroroBka K ceMHHapam 0.25
CP3.3 | IloaroToBka K 1a00paTOpHBIM paboTaM 2
CP3.4 | TloaroroBka pedepata 3
CP3.5 | Ipyrue Bubpl CaMOCTOSITENbHON pabOThI 4.5
4 DK3aMeH 30
CP4.1 | IlonrotoBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJEHTOB

CamMocTosTenbpHas pa60Ta CTYACHTOB IO AUCHHUILIMHEC obecreunBaeTCs CJICAYIOINMMHA y‘I€6HO-
MCTOANYCCKUMU MaTC€pUajlaMu:

l.
2.

5.

PabGouas nporpamma IUCHUIUIMHBIL.

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

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIIUATIIIUHBI .

Metoauueckue ykazaHus A OOy4arolUXcs MO OCBOCHUIO IUCHUIUIMHBI [Paznen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI|, OOECIIEUUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITUSIM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauyWHas C TEPBOTO 3aHATHS TI0
IUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHSI TEKYIIEIO
KOHTPOJISI U NMPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JUCHUIIMHE

®onnx  omeHouHbix cpenctB (POC) nmnsg TpoBeIeHHs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMK OOYdYaIOUIMXCS MO AMCHUIUIMHE Oasupyercs Ha TepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaIlloB UX (POPMUPOBaHMS B IPOILECCE OCBOCHUS 00pa3oBaTeIbHOM
nporpammbl  (pazgen 1). @OC obecrieynBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHSI BCEX
pe3yabTaToOB 00y4EHUs, 3alJIaHUPOBAHHBIX JUISl TUCLIUILIMHBL.

@®OC BKIIOYAET B ceO:

— IepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TarnoB MX (OPMHUPOBAHHUA B IPOLECCE OCBOCHHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIMCaHWE II0Ka3aTeJe U KPUTEPHUEB OLIEHWBAHUSA KOMIIETEHIMH Ha Pa3IMYHBIX dTanax Mx
(dbopMHpOBaHHUs, ONIMCAHUE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 3aJaHMsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJIeHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIECcCe OCBOEHUS 00pa30BaTeIbHON POrPaMMB;

— METOAUYECKHE MAaTepuajbl, ONPEICIAIOIINAE INPOLECAYPhl OLCHUBAHUS 3HAHWN, YMCHMM,
BIAJCHUA W (WJIHM) OIbITa MACATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C llojoxkeHuem o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.

14



7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX /151 OCBOEHUA JTUCIUIIJIMHbI

Jluteparypa o IUCIUILIMHE
1. MEXAHUKA XUJKOCTHU U T'A3A 3-e u3a., ucrp. u gom. Y4eOHUK a1 By30B / ['yceB
A. A.-2021. - URL: https://urait.ru/book/5476 AD54-EDE9-4F32-88FA-DDS8CAS0A236.

2. Moprysos, K. I1. Mexanuka >xuikocTu u raza : yueoHoe nocodue / K. I1. MopryHnos. —
2-e usn., ucnp. u aomn. — Cankt-Ilerepoypr : Jlanp, 2021. — 208 ¢. — ISBN 978-5-8114-3278-
3.— Texkcr: onexkrponHsiii / Jlanb : snekTpoHHO-OMONHMoreuHas cucrema. — URL:
https://e.lanbook.com/book/169278

3. Homanckuii, 1. B. Mexanuka )HUJIKOCTH | Ta3a : yueObHoe nocobue / Y. B. Jlomanckuid,
B. A. HekpacoB. — Cankr-IlerepOypr : Jlanb, 2021. — 140 c. — ISBN 978-5-8114-3158-8. —
Texcr: onextponHsni// Jlamp :  snekTpoHHO-OMOnmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/169301

4. Huxutun, O. ®. ['mapaBnuka W THIPOMHEBMONPHBOX : ydeOHOoe mocobue / O. O.
Hukutun. — 2-e usa., ucnp. u gon. — Mocksa : MI'TY um. baymana, 2012. — 430 ¢. — ISBN
978-5-7038-3591-3. — Tekcr : 2neKTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAs cUcTEMA. —
URL.: https://e.lanbook.com/book/106279

5. JlebeneB, H. W. I'mapaBnuveckuie MamldHbI U OOBEMHBIA THIPONPHUBOJ : yueOHOE
nocobue / H. U. JlebeneB. — 2-e m3a. — Mocksa : MI'TY um. H.D. baymana, 2002. — 232
c.— Tekcr: oanekTpoHHbldd / JlaHb : 3nekTpoHHO-OMONMMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/104735

6. Kpectun, E. A. 3ajgaynuk mo rujpaBiuke ¢ MpUMEpaMHU pacuyeToB : yueOHOe mocobdue

s By3oB / E. A. Kpectun, U. E. Kpectun. — 5-e usn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 320 c. — ISBN 978-5-8114-7345-8. — TekcT : aneKTpoHHbIH // JIaHb : 3JEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/158956

HOHOJ’IHI/ITGHBHHC MaTCpHUaJibl

1. Hle#inak A.A. I'mapaBiauka u rugponpuBoa: Y. 1. OCHOBBI MEXaHMKHU >KUJIKOCTH U Trasa:
YuyebHuk. — 6-e uzn. crepeotun. M., MI'Y, 2007. — 263 c. — Hayuno-TexHndeckas 6u0ianoTexka
M® MITY um. H.O. baymana — YueOublii Gong — 62 5k3.; untanbHbiil 3a1 Ne 1 — 3 9k3.;
YUTAIBHBIN 31 Ne 2 — 2 9K3.

2. T'mppaBnuka u ruppomnHeBMonpuBoa. 3anauHuk / FO.A. benenkos, A.B. Jlenemkun, A.A.
Muxanun, B.E. Cy3znansues, A.A. lleiinak / moa. pen. FO.A. benenkosa. — M.: M3natenscTBoO
«Qx3amen», 2009. — 286 c. — HayuHo-texuuueckas oubnuoreka M® MI'TY um. H.O. baymana
— YuebHbit hoHa — 42 9K3.; unTanbHbii 3a1 Ne 1 — 3 9k3.; untanpHbIi 3271 No 2 — 2 9K3.

3. Pacuer TpyOOmpoBOMOB, MOAO0Op © OMNpENETeHUE OKCIUTyaTallMOHHBIX TIOKa3aTenei
HEHTPOOESKHBIX HacocoB: yueO. nocobue / I H. Acdanacoes, B.1. 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 3K3.; unTanbHbli 321 Ne 1 — 3 9K3.; YMTanbHbIH
3 Ne 2 — 2 9k3.

4. Twuppamuka. Y. 1. I'mapocratuka: yude6.-metoguu. mocobue / I'.H. AdanacbeB, A.C.
Casunkuii, A.A. leBnsikoB u ap. — 3-e uza. — M.: I'OY BIIO MI'VIJI, 2007. — 16 c. — Tekcr:
anektpoHHbldt // Ctpanuna kadenapsr JITS MO MITY um. H.DO. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOOIHBIN.

5. Twunpasnuka. Y. 2. I'mapoaunamuka: y4e0.-meronud. nocodue / I''H. Adanacbes, A.C.
Casunkuii, A.A. lleBnsikoB u ap. — 5-¢ uza. — M.: I'OY BITIO MI'VIJI, 2010. — 20 c. — Tekcr:
anektpoHHbldt // Ctpanuna kadeapsr JITS MO MITY um. H.DO. baymana: [caiir]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOOIHBIN.

6. Tunpasnuka. Y. 3. I'mapoaunamuka: ydeO.-meronud. nocodbue / I''H. Adanacbes, A.C.
Casurknii, A.A. llleBmsikoB u ap. — 2-e uzn. — M.: 'OY BITIO MI'VJI, 2010. — 24 c.

7. Twunpasnuka. Y. 1: xypHan ans nmabopatopssix padot — M.: TOY BIIO MI'VJI, 2021. — 16
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https://mf.bmstu.ru/info/faculty/lt/caf/lt5/lit/
https://mf.bmstu.ru/info/faculty/lt/caf/lt5/lit/

c. — Texcr: anexrponHslit / Ctpanuna xkapeapsl JITS M® MI'TY um. H.D. baymana: [caiit]. —
URL: https://mf.bmstu.ru/info/faculty/It/caf/1t5/lit/. — Pexxum noctymna: CBOOOIHBIIA.

8. Meroanueckie yKa3zaHUS K BBIIOJHEHUIO J1A0OPATOPHBIX pabOT 1O HCIBITAHUIO
EeHTPOoOEKHOTO Hacoca: ydeb.-meroaud. mnocobue / I'.H. AdanacekeB, B.M. bynrakos,
I''W. TapakanoB, A.C. Capuukuii — M.: MJITH, 1990. — 16 c. — Tekcr: 3meKTpOHHBIA //
Crpanuna  kadeapsr  JITS MO MITY wum. H.D. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/lit/. — Pexxum nocryma: CBOOOTHBIN.
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https://mf.bmstu.ru/info/faculty/lt/caf/lt5/lit/

8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
I CAMOCTOSATEJBHOU PABOTHI ITPU OCBOEHHUU IUCHUITJINHBI

1. Cair Kadeapol «IIpoekTupoBanue 00BEKTOB JIECHOTO KOMILIEKCA:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/.

2. Ortkpeitass uHpopManuonHas rpynna MITY B comumansHOM cetn «BKoHTakTey:
http://vk.com/bmstul830.

3. Poccuiickas rocynapctBeHHas onbauoTeka. http:/www.rsl.ru.

4. TocynapcTBeHHas myOIu9Has Hay4YHO-TEXHUYECKas oubnmoreka Poccuu.
http://www.gpntb.ru.

5. bubmuorexa MI'TY um. H.D. baymana. http://library.bmstu.ru.

6. Hayuno-texnuueckas OuOmmoreka KO MITY wum. H.D. baymana. https://bmstu-
kaluga.ru/library.

7. Hay4HO-TeXHHYECKast OoubMoTeKa Mo MI'TY UM. H.O. baymana.
https://mf.bmstu.ru/info/library/.

8. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

9. DnexkTpoHHO-OMOMMOTEUHAs cucTeMa u3gatesbeTa «Jlanby http://e.lanbook.com.

10. DnexTpoHHO-OMOMMOTEYHAsT  cuUcTeMa  «YHUBEpCUTETcKass ~ OuOmmoTreka  OHJIANH»
http://biblioclub.ru.

11. DnextponHo-6ubnuoreunas cucrema «IPRbooksy http://www.iprbookshop.ru.

12. Dnexrponno-oubnuoreunas cucrema (ObC) «tOpaiit» https://biblio-online.ru.

13. LlentpanbHas OubnuoTeka o6pa3oBareabHbIX pecypcoB Munobpuayku PO. www.edulib.ru.
14. Enunas komneknust udpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru.
15. ®enepanbHblil HeHTp UHPOPMALIMOHHO-00pa30BaTENBHBIX pecypcoB. http://fcior.edu.ru.
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9. METOJWYECKHUE YKA3AHWS JUIA CTYJIEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynass k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HUKECIEAYIOLIUE MTOT0KEHHUS.

JlMcuuIuIiHa MOCTPOEHa MO0 MOIYJIBHOMY HMPUHIUIY, KaKIABIH MOAYIb HPEACTaBISIET
co00i1 JIOTMYEeCKH 3aBepUICHHbINH pazfen Kypca. JMCUMIUIMHA JENUTCS Ha 4YeThIpe MOy
(BKJTFOUAS SK3aMEH).

Ha nepBom 3anHsiTuM CTyAeHT mnoiy4daeT HMHGOpPMAaLMIO i JOCTYNa K KOMILIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLIUILIIMHE.

JleKuMOHHBbIE 3aHATHUS TOCBAIICHBl PACCMOTPEHHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bICHEHHUIO YUeOHBIX 3aJaHHii, BBIHOCUMBIX Ha CAMOCTOSATENIBHYIO IPOPabOTKYy.

CemuHapckue 3aHATHSI TPOBOATCS Ui 3aKpEIUICHHWS YCBOSCHHOW HHQOpMAINH,
nproOpeTeHNs] HABBIKOB €€ NMPUMEHEHHMs JJIs PEelIeHHs MPAKTUYECKUX 3a]ad B IMPEeIMETHOH
00JacTH TUCIUTUINHBI.

JlabopaTopHbie padoThl IpelHA3HAYEHBl JJII IPUOOPETEHHUS OIBbITa IMPAKTHUYECKON
peanu3aluid OCHOBHOM Mpo(ecCHOHANbHOM 00pa3oBaTelbHOW MpOrpaMMbl. MeToauyeckue
yKa3aHud K JlabopaTOopHbIM  paboTaM  mpopadaThIBalOTCS  CTYJEHTaMHM BO  BpeMs
CaMOCTOSITENIbHON MOATrOTOBKH. HeoOXonuMeblil ypoBEHb MOATOTOBKH KOHTPOJIUPYETCS Mepen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTudeckasi IOArOTOBKA MPH pealn3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
IPOBEJCHUS TNPAKTUUECKUX 3aHATUH, JAa0OpaTOpHBIX pabdOT W UHAMBUIYAJIbHBIX HW(WIN)
TPYNIOBBIX KOHCYJNbTALUK, MPEIyCMAaTPUBAIOUINX YdacTHE OOYYaIOIIUXCS B BBINOJIHEHUU
OTJICITBHBIX 3JIEMEHTOB PabOT, CBSI3aHHBIX ¢ OyaymIel mpodeCcCHOHATBHON ACSITETLHOCTHIO.

[IpakTudeckasi MOATOTOBKA MOXKET BKJIIOYATh B CEOsI OTJCNIbHBIC 3aHATUS JIEKIHMOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPHUBAIOT TMepefady y4eOHOH HMHPOpManuu OO0yJaroIUMCH,
HEOOXOMUMOM sl  TOCIEAYIOIIEro  BBIMOJHEHUsT paboT, CBA3aHHBIX C  Oy;ymiei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocTosiTeibHasi padoTa CTYACHTOB BKIJIIOYAeT CJENyIOIIME BHUABI: MpopaboTKa
yueOHOro Mmarepuasia JeKUWH, MOJArOTOBKAa K CEMHMHapaMm, MOJArOTOBKa K JIabOpaTOpPHBIM
paboTamM, MOATOTOBKA K 3K3aMEHY, MTOJrOTOBKA K KOHTPOJIbHOW paboTe, MOArOTOBKa pedepata.
PesynbraTel Bcex BHIOB pabOTHI CTYAEHTOB (POPMHPYIOTCS B BUAEC WX JIMYHOTO DPEHTHHTA,
KOTOPbIIl  Yy4WTBIBa€TCS Ha MPOMEXYTOUYHOM arrtecranuu. CamocrostenbHas paboTta
IpelycMaTpuBaeT HE TOJIbKO NPOpadOTKYy MaTepHajioB JIEKIIMOHHOTO Kypca, HO U HX
pacuiMpeHre B pe3yiabTaTe IIOMCKA, aHalIW3a, CTPYKTYPUPOBAHUS M MPEJICTABICHUS B
KOMITAKTHOM BHJIE COBPEMEHHON MH(OpMAIUK U3 BCEX BO3MOYKHBIX HCTOYHHKOB.

Texkymmii KOHTPOJIb NPOBOIUTCS B TEUCHHE KaXIOrO MOJIYJSA, €ro HUTOrOBbIE
pe3yJbTaThl CKIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPOIPUITHI:

- Konrponsnas pabora;
- JJaboparopnas paboTa;
- Peepar.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBEepIIEHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPU PETYIspHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KoHTposis. HabpaTe peHTHHT 1O BceM MOAYISIM B KaXKIOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
HK3aMEHAIIMOHHOW CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIbHBIC
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTrecTanMs [0 JUCHUIUIMHE TPOXOJUT B (opMe HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHE KJIIOYEBBIX, 0a30BbIX MOJOKEHUN JUCHUIUIMHBI, COCTABIISIFOIIMX
OCHOBY OCTaTOYHBIX 3HAHHH MO HEll.

MeToaAuKAa OLEHKH 110 PEHTHHTY
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CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TNIAHOM 3aJ[aHUs U CIABIINNA
BCE KOHTPOJIbHBIE MEPOIPHATHSA, MOJIy4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 32 CEMECTpP B
COOTBETCTBHUH CO ILKAJIOH:

PeliTunr OneHka Ha dK3aMeHe
85 —-100 OTJIMYHO
71 — 84 XOPOIIIO
60— 70 YJIOBJIETBOPUTEIILHO
0-59 HEYJIOBJIETBOPUTEIBHO

OneHuBaHue IUCLMIUIMHBL BEAETCA B COOTBETCTBUM ¢ [lonoxkeHuem o TekyiieMm
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHDb NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JUCHUIIJIMHBI, BKJIIOYASA
INEPEYEHb INPOI'PAMMHOI'O OBECIIEYEHUS, NTH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbIe TEXHOJIOTHUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM JUCHUIUIMH (MOIyJei),
nporpaMMaM MpPaKTHUK, IEKTPOHHBIM Y4e€OHBIM H3JaHHUSIM M DJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, yKa3aHHBIM B paOOuyuX Mporpammax TUCHMIUIMH (MOJIYJei), mporpaMmax MpaKTHUK,
dbopMupoBaHUE TEKTPOHHOTO MOPT(HOINO 00YydarOIIerocs, B TOM YUCIe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO M aCHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MPENoJaBaTeleil MOCPEACTBOM TEXHOJOTUH U CIYyKO 10
NEPEChUIKE U TOJTYUYECHHUIO JICKTPOHHBIX COOOIICHUH MEXKIy IMOJb30BaTEIsIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemogaBaTes Uit onepaTuBHOM cBs3u: shevlyakov@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- Excel

- Mathcad

- PowerPoint
- Word

HH(l)OpMﬂIIHOH]—[bIe CIIPaBOYHbBIC CUCTEMBI:

— NudopmannonHo-mpasoas cuctema «"apant» http://www.garant.ru;
- Nudopmannonno-npasoas cuctema «Koncynsrant [Lmrocy http://www.consultant.ru.

IIpodeccnonanbubie 6a3bl JAHHBIX:

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

MATEPHAJIBHO-TEXHUYECKOM BA3Bbl,

HEOBXOIUMOM J1JIs1 U3YYEHUA JUCHUATLIINHBI

HepequL MaT€pruaIbHO-TEXHUYECKOI'O obecnieueHus JUCIHUITIMHBI

Bun 3ansaruit

Bua v HamMeHOBaHHUe 060py)10BaHI/Iﬂ

Jlexknuu

CHeIHaTbHO 000pyIOBaHHbBIE ayJUTOPUN c
MYJIbTUMETHHHBIMU CpeICTBaMH, cpeacTBaMu
3BYKOBOCIIPOM3BEICHUSI M MMEIONIMMU BBIXOJ] B CETh
WuTepHeT; TOMEMIEHUST IS TPOBEICHUS ayIUTOPHBIX
3aHATHH, 000PYJOBaHHBIC y4eOHOW MeOeNbl0; ayauTOpHH,
OCHAII[EHHBIC KOMITBIOTEpaMH C JOCTYIIOM K 0a3aM JTaHHBIX
U cetd VIHTepHeT; CTyIMU; KOMITBIOTEPHBIC KIIACCHI.

CemMuHapsl

CHeHaIbHO 000pyIOBaHHbBIE ayTUTOPUHN c
MYJIbTUMEAHHUHBIMA CpeACTBaMH, cpeicTBaMu
3BYKOBOCHPOU3ZBCACHHUSA W HMCIOIIMMU BbIXOA B CCTb
WHTepHeT; moOMeNIeHUsT s TPOBEICHHS ayTUTOPHBIX
3aHATHN, 000pyIOBaHHBIC YUeOHOW MeOeblo; ayIUTOPUH,
OCHAIIIEHHBIC KOMITBIOTEPAMHU C JJOCTYIIOM K 0a3aM JaHHBIX
u CECTHU HHTepHeT; CTyAuH; KOMIIBIOTCPHLBIC KJIACCHI.

JlaGopaTopHbIie pabOThI

CHeHralIbHO 00opyI0BaHHbBIE ayJIuTOPUH c
MYJIbTUMEIUIHHBIMU CpelcTBamu, cpelncTBaMu
3BYKOBOCHPOM3BEACHUSI W HMEIOUIMMU BBIXOJI B CETh
WNutepuer; mnomerneHus s MPOBEACHUS ayAUTOPHBIX
3aHATUN, 000pyIOBaHHBIE Y4eOHOU MeOenblo; ayAuTOpUH,
OCHAIIICHHBIE KOMIIBIOTEPAMU C JIOCTYIOM K 0a3am JaHHBIX
u cetu HTepHEeT; CTyIMn; KOMIbIOTEPHBIE KJIACCHI.

CamocrosiTenbHas paboTa

Ooubanoreka, UMerIas padouue Mecra JUisl CTY/IEHTOB;
BBICTaBOYHbBIE 3aJIbl; ayJIUTOpHUH, OCHAIllEHHbIE
KOMIIBIOTEPAMH € JOCTynloM K cetn VIHTepHer.
ConuokynpTypHOE MIPOCTPAHCTBO YHUBEPCUTETA
IIO3BOJIACT CTYACHTY Ka4€CTBCHHO BBITTOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsi JITS
«[IpoekTupoBaHre 0OBEKTOB JIECHOTO KOMILIEKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥1 I/Is1 OCBOEHNSA JUCIAIIIAHBI, YATATD B CJIE/J[YIOIIEN
PEJAKIUM:

7. IlepeyeHnb yueOHO¥ JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. MEXAHUKA XUIOKOCTU U TA3A 3-e u3g., ucrip. U Aor. YueOHUK /7151 By30B / I'yceB A. A. - 2021.
- URL: https://urait.ru/book/5476 AD54-EDE9-4F32-88FA-DD58CA50A236.
2. MopryHog, K. I1. MexaHHKa >KUJKOCTH 1 Ta3a : yuebHoe rnocobue / K. T1. MopryHoB. — 2-e
u3f., ucnp. u gor. — Caskr-Iletep6ypr : Jlanb, 2021. — 208 c. — ISBN 978-5-8114-3278-3. —
TekcT : 371eKTPOHHBIH // JIaHb : 31eKTpoHHO-01bmoTeuHas cucrema. — URL: https://e.lanbook.com/
book/169278
3. omaHckuii, V. B. MexaHMKa >KHUJKOCTH U ra3a : yue6Hoe rocobue / . B. [lomaHckui, B. A.
HekpacoB. — CaHkr-ITeTep0Oypr : Jlanb, 2021. — 140 c. — ISBN 978-5-8114-3158-8. — TekcT :
9JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuicrema. — URL: https://e.lanbook.com/
book/169301
4. Hukutun, O. @. I'mapaBivka v THpOITHEBMOTIPUBO/, : yuebHoe rocobue / O. @. HukutuH. — 2-e
u3[., uchp. U for. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
TekcT : 31eKTpoHHbIN // JlaHb : 3/1eKTpOHHO-0MbmoTeuHasi cucrema. — URL: https://e.Janbook.com/
book/106279
5. Kpectun, E. A. 3afauHuK 110 TUpaB/IKKe C PUMepaMU PacyeToB : yueOHOe rocobue zisi By30B / E.
A. Kpectun, U. E. KpectiH. — 5-e u3g., crep. — Cankr-Iletep6ypr : Jlanb, 2021. — 320 c. — ISBN
978-5-8114-7345-8. — TeKCT : 371eKTPOHHBIH // JIaHb : 37eKTpOHHO-01bMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158956
6. Jlebenes, H. M. I'upaBirueckre MalliMHbI U 00bEMHBIN THAPONPUBOZ, : yuebHoe rocobue / H. .
JlebeneB. — 2-e u3g. — Mocksa : MI'TY um. H.3. Baymana, 2002. — 232 ¢. — TeKCT : 371eKTpOHHBIH //
JlaHb : 31eKTpoHHO-0Mb/MmoTeuHas cucreMa. — URL: https://e.lanbook.com/book/104735

2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
[PV U3YYEHUHY JUCHUATLINHGI, BK/TFOYASI TIEPEUEHH ITIPOTPAMMHOTO
OBECHEYEHMSA 1 THO®OPMAIIIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJAKIAMN:

10. ITepeuenb HH(OPMALMOHHBIX TEXHO/JIOTH, MCII0/Ib3yeMbIX NPH U3yUeHHHU AVCHMIL/IMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOI0 odecrneueHnsl, HH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenogaBarenb Kadeapsbl:

[TeBnsikoB A.A., foLleHT (K.H.), KAHAUJAT TEXHUUeCKUX Hayk, AoLeHT, shevlyakov@bmstu.ru
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JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHh OCHOBHO¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/Is1 OCBOEHISA JUCIUIIIAHBI, YUATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AOMO/THUTE/ILHBIX 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. Kpectun, E. A. 3a7iauHuK 110 TH/IPaB/IMKe C IPUMeEpaMH pacueToB : yueOHoe mocobue [iist By30B / E.
A. Kpectun, U. E. KpectuH. — 5-e u3g., crep. — Caskr-IletepOypr : Jlanb, 2021. — 320 c. — ISBN
978-5-8114-7345-8. — TekcT : 31eKTPOHHBIH // JlaHb : 3/1eKTPOHHO-0MbmoTeuHasi cucrema. — URL:
https://e.lanbook.com/book/158956
3. Jlebenes, H. U. T'vuapaBmueckye MalllMHbI 1 00bEMHBIN THAPOIIPUBOZ : yuebHOe rtocobue / H. U.
JlebepeB. — 2-e u3n. — Mocksa : MI'TY um. H.3. Baymana, 2002. — 232 ¢. — TeKcT : 3/1eKTPOHHBIH //
JlaHb : 3nmekTpoHHO-0MbmmoTeunas cucrtema. — URL: https://e.lanbook.com/book/104735
4. NomaHckuy, 1. B. Mexanuka xuzgkocty v rasa / Y. B. [lomanckui, B. A. HekpacoB. — 2-e u3g,., ctep.
— Caskr-ITetepbypr : Jlanb, 2023. — 140 c. — ISBN 978-5-507-45645-1. — TeKCT : 3/IeKTPOHHBIH //
Jlanb : 3neKTpoHHO-O0Mb/MmoTeuHas cucrema. — URL: https://e.lanbook.com/book/277058
5. MopryHos, K. T1. MexaHuKa >KUAKOCTH U ra3a : yueOHoe mocobue zijist By30B / K. I1. MopryHoB.
— 3-e u3p., crep. — Cankr-IletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-9691-4. —
TekcT : 371eKTpOHHBIHM // JlaHb : 31meKTpoHHO-01bmoTeuHas cucrema. — URL: https://e.lanbook.com/
book/197712

2). 11.10. IEPEUEHb TH®OPMAIIIOHHBIX TEXHOJIOTHiA, UCIIO/Ib3YEMBIX
IIPY N3YYEHUY JUCIIUIUIVHGI, BK/TFOUAS ITEPEUYEHD ITPOTPAMMHOTI'O
OBECIIEYEHISA 1 TH®OPMAIIMOHHBIX CITPABOUYHBIX CCTEM, YATATbH B
CJIEAYIOWIEN PEJAKIIVU:

10. ITepeuers HH(GOPMALMOHHBIX TEXHOIOTH, UCII0/Ib3yeMbIX NPH W3yUeHHHU AUCHMUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHus, HH()OPMALMOHHBIX CMIPABOYHBIX CHCTEM U
npodeccHoHATBHBIX 0a3 JaHHBIX

IIporpamMmHoe obecrieueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenogaBarens Kadeapobi:

[IleBnsikoB A.A., folleHT (K.H.), KaHAUJAT TeXHUUeCKUX Hayk, AoleHT, shevlyakov@bmstu.ru
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HEOBXO/JIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/TLHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Hukutun, O. ®. ['iapaBivka ¥ ruiporiHeBMONpYBo/, : yue6Hoe 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 // JlaHb : 37eKTpOHHO-0MbMoTeuHas cucreMa. — URL: https://e.lanbook.com/
book/106279
2. Kpectun, E. A. 3afiauHuK 110 TH/IPaB/IMKe C IPUMEpaMH pacueToB : yueOHoe nmocobue [iist By30B / E.
A. Kpectun, U. E. KpectuH. — 5-e uzg., crep. — Cankr-IletepOypr : Jlanb, 2021. — 320 c. — ISBN
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