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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 PE3YJIIbTATAMHA
OCBOEHUA OFPA3OBATEJIBHON ITPOT'PAMMBI

Hacrosmas paGouas nporpaMma JTUCIUIUIMHBI YCTaHABIMBAET TPEOOBaHUS K 3HAHUSIM
U YMEHUSM CTYIEHTa, a TaKXkKe OMNpeleisieT COACpKaHWe W BUABl YYCOHBIX 3aHATUH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBHUH C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareiabHbIM cTanaapToMm (CYOC 3++) mo
HAIPaBIICHUIO TIOJTOTOBKU (ypoBeHb OakanaBpuata): 15.03.02 «TexHONOrnYecKne MallvHbI U
00opy0BaHUEY;

* OcHOBHOW mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOrpPaMMON MO HANpaBJICHUIO
noarotoBku 15.03.02 «TexHoJIIOrHUEeCKUE MAIIMHBI 1 000PYI0BaHUEY;

* YuebubM ianom MI'TY um. H.D. baymana no nampasnenuto noarotoku 15.03.02
«TexHomoruyeckue MaluHbl 1 000PYIOBAHUE.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHPYeTCs  (OPMHUPOBAaHHME  KOMIICTCHIIWH,
npenycmorpeHHbix OIIOII nHa ocHoBe CYOC 3++ no HampasieHuto noarotoku 15.03.02
«TexHonornueckue MaluHel U1 000pyioBaHuE» (YpOBEHb OakamaBpHuara)

Koa kxomnerenumnu DooM
110 CYOC 34+ PMYJIMPOBKA KOMIIETEHIMU
Oo6menpodeccuoHATbHbIE KOMIIETEHIMU COOCTBEHHbIE
Cnoco0eH NpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIICHH)KEHEPHbIE
3HAaHUSA, METOAbl MaTeMAaTUYECKOTO aHajiu3a M MOJEIUPOBAaHUS B
npodecCHOHANBbHON  AESITENTbHOCTH, HCIOJIb30BaTh COBPEMEHHBIE
OIIKC-2 MH(OPMALIMOHHBIE TEXHOJIOTMM M MPOTrpaMMHBIE CpEJICTBAa IpHU
(15.03.02) MOJICIMPOBAHUN TEXHOJIOTHYECKUX TPOIECCOB, pa3padaThiBaTh |
MPUMEHATh COBPEMEHHBIE IU(POBBIE MPOTPAMMBI TPOESKTHUPOBAHUS
TEXHOJOTMYECKHX  MalliH W 000pyAOBaHUf, AITOPUTMBI
MOJIETTMPOBAHUS MX PaOOTHI M UCTIBITAHUSI UX pabOTOCTIOCOOHOCTH
OIKC-3 CriocobeH  NPUMEHATh _ CTaHZAPTHBIE ~ METOJBl  pacyera  MNpH
(15.03.02) MPOEKTUPOBAHUM JeTallel M Y3J0B TEXHOJOTMYECKMX MAIlUH |
o0opynoBaHus

JUia KaTeropuil «3HaTh, yYMETb, BIAACTHb» IUIAHUPYETCS JOCTHIKEHUE PE3YNIbTATOB
oOyuenus (PO), BHoOcAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opmupoBaHUe
KOMIIETEHIIMH,  NPeAYCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  0Opa3zoBaTeIbHOMN
nporpaMmoii (tadm. 1).



Taboauna 1. UHaukaTopsl JOCTHXKEHUST KOMITETEHLIUH

1 2 3
Komnerennus: kog no CYOC 3++, HNuaukaTopsl ®opMBbI M MeTO/IbI 00y4YeHHUs,
¢popmysimpoBka crnoco0cTByOIMEe (POPMUPOBAHUIO U

PAa3BUTHIO KOMIICTCHIIUH

OIIKC-2
(15.03.02)
CriocobeH TpPUMEHSTHh E€CTeCTBEHHOHAYYHbIE U
0O0IIenHXEHEPHbIE 3HaHMA, METO/bI

3HATH

- TEOPETHYECKHUE OCHOBBI, 0a30BBIC ITOJOKEHHUS,
3aKOHBI M METOJIbI E€CTECTBEHHOHAYUYHBIX U
OOIIENHKEHEPHBIX JUCITUTIINH

Jlexkuunu

CemuHapwbl
JlabopaTropHbie padoThl
CamocTrosiTesbHasi padora

MaTeMaTU4YeCcKoro a”anusza u moxaenuposanus B | YMETD AKTHUBHbIE M HHTEPAKTHBHbIE (OPMBI
npoeCCHOHATLHOMN NIEeSTEbHOCTH, UCTIONIB30BATh | - OCYIIECTBISATh ~ OOOCHOBaHME W BBIOOp | (MeTOIbI) O0yUEeHHST:

COBpeMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTHH W | €CTECTBEHHOHAYYHBIX U OOLICMH)KEHEPHBIX | 00CYXJACHHE MPAKTUYECKUX TPUMEPOB Ha
MpOrpaMMHBIE CpPEJICTBA TMPU MOJCITUPOBAHUH | 3aKOHOB u METO/IOB npu pelIeHNH | JEKIMIX U CEMUHApax;
TEXHOJIOTHYECKHUX TIPOIECCOB, pa3padarhiBaTh W | MPOGECCHOHATBHBIX 33134 pabota B komMaHe (B rpymnmax)
MPUMEHSATh coBpeMeHHbIe IudpoBbie porpammsel | BJIAJIETH

MPOCKTUPOBAHUS TEXHOJIOTMUYECKUX MAIlMH | | - METOJaMU  MAaTeMaTHYeCKOro  aHaliu3a W

000py/I0BaHuUs, AITOPUTMBI MOJEIUPOBAHUS HX | MOAEITUPOBAHUSA, TEOPETHYECKOTO u

paboOTHI M UCIIBITAHUS KX PAOOTOCTIOCOOHOCTH SKCIIEPUMEHTAIBHOIO UCCIIEIOBAHUS

OIIKC-3 3HATD Jeknun

(15.03.02) - OCHOBHBIC METOMbI pereHus cucteMm | CemuHapbl

Cnoco0eH TmNpuMeHSATh CTaHAAPTHBIE METOABl | ypaBHEHUM,  ONKMCHIBAIOIIMX  Hporecchl B | JlaGopaTopHbie padoThl

pacdera TpU MPOEKTUPOBAHUHU JIeTajiel W Y3JI0B
TEXHOJOTHYECKHUX MAIlIUH U 000pyTOBaHUS

KOHCTPYKIOUAX U y3JIaX TEXHOJOTHMYCCKUX MalllWuH
1 000pyAOBaHUS

YMETb

- paccuuThIBaTh  OTAENbHBIE  DIEMEHTHl U
KOHCTPYKLIMM  TEXHOJOTHYECKHX  MAlluH U
000pyIOBaHUs, TEXHOJIOTUICCKUE TTPOTIECCHI
BJIAIETH

- HaBbIKaMU MTPOBOJIUTH aHam3
pa3pabaTbIBacMBIX W3JICITHH, oOecrieunBast
MOJTy4YeHue ONTUMAJILHBIX XapaKTePUCTHK

KOHCTPYKIMHA M Y3JIOB TE€XHOJIOTMYECKUX MAaIINH
1 000pYAOBaHUsl, TEXHOJIOTHYECKUX MTPOILIECCOB

CamocrosiTesibHas padora

AKTHBHbIE U HHTEePAKTHBHBbIE (POPMBI
(MeToabI) 00yYeHH:

00CyX/IeHUE MPaKTHUECKUX TPUMEPOB HA
JEKIUSIX U CEMUHApaXx;

pabota B koMaH i€ (B rpyIinax)




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBI

Hucuummmaa Bxoaut B 0ok bl «Jductmmmuaer  (Momynu)» oOpa3oBaTelIbHOM
nporpamMmbl  OakanaBpuata 1o HampaBieHuio 15.03.02 «TexHonormyeckue MalIUHBI U
000py1I0BaHUE.

W3ydyenue AMCHUIIMHBI TpEANOaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEIYIOIIUX
JUCITUILIAH y4eOHOTO TUIaHa!

— Maremartuka;

— ®wusuka

— Teopernueckas MEXaHUKA.

OcBoeHHE MaHHOW TUCHHUIUIMHBI HEOOXOAUMO KaK MPEANISCTBYIONIES I CISTYIONINX
JTUCIUILINH 00pa30BaTeIbHOM MPOrpaMMBI:

— IIneBMO- ¥ rUAPONPHUBOL;

— KoHcrpykius MamuH U 000pyI0BaHUs JIECHOTO KOMILJIEKCA;

— Texaudveckast dKCIUTyaTalys MAIIHH U 000PYIOBAaHUS JICCHOTO KOMILICKCA;

— Tepmomunamuka u Teromaccooomen (st 15.03.02/31);

— T'mppaBnudeckue U MHEBMATHYECKUE CUCTEMBI JIeCHBIX MammH (11 15.03.02/31);

— Tennorexuuka (ms 15.03.02/32);

— IlpoexTupoBanue MamvH U 000pya0BaHus JiecHOro komiuekca (ams 15.03.02/32).

OcBoeHue y4eOHOM TUCIUIUIMHBI CBS3aHO ¢ (POPMHUPOBAHUEM KOMIIETCHILIUN C y4ETOM
Matpuiel komrerenuuii OIIOIl nns wanpasnenust (ypoBeHb OakamaBpuara): 15.03.02
TexHoNOrnYecKre MalvHbl 1 000pyAOBaHUE.



3. OBBEM JUCIIAITIJIMHBI

O6mmit o0beM IUCHUILIMHBI CcoCTaBisieT 4 3a4yeTHble enuHunbl  (3.e.), 144
aKaJeMUYECKUX qaca (108 ACTPOHOMUYECKUX 4acoB). B TOM quClIe:
1 cemectp — 4 3.¢. (144 ak.u.).

Ta6auna 2. O0bEM TUCIUIUIMHEI IO BHIaM yUEOHBIX 3aHATHH (B aKaIEMUYECKUX 4acax)

O0bem 1o cemecTpam, aKaj. 4.

KoJsun4yecTBO cemecTpoB

Buabl yueoHoii padorsl Bcero OCBOEHHS TUCIHUILINHBI
1

O0BeEM QUCIUILUIHHEI 144 144
AynuTopHas padora* 54 54
Jlexumnu (JI) 18 18
Cemunaps! (C) 18 18
JlaGopaTopHbie paboTs (JIP) 18 18
CamocrositeabHasi padora (CP) 90 90
ITpopaboTka yueOHOr0 MaTepuaa JICKIHA 2.25 2.25
[ToaroroBka k ceMruHapam 2.25 2.25
[loaroroBka K 1abopaTopHbIM paboTam 18 18
IloaroroBka K 3K3amMeHy 30 30
[lonroroBka K KOHTPOJBHOU paboTe 6 6
IToaroroBka pedepara 3 3
Jlpyrue Bubpl CaMOCTOSTENBHON pabOThI 28.5 28.5
Bua npoMeKyTo4HO# aTTecTaliu JK3aMeH

*B TOM 4HCIe, B POpME MPAKTHIECKOMN MOATOTOBKH



4. COJEP)KAHUE JUCHUIIMHBIL, CTPYKTYPUPOBAHHOE IO MOJAYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJEHHOI'O HA HHUX KO/MYECTBA AKAJEMHUYECKHX WJIH ACTPOHOMHUYECKHX YACOB N
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue ITUCHUIUIUHbBI

. A .
Buabl 3aHATHIT*, Yachl q:s;l::il:l;:;(f:sg;glfgzlgzﬁgzg Komnerennun, | TeKyluuii KOHTPo/IL pe3yibTaToB 00y4YeHust
N Tema (Ha3BaHHe) MOTYJIA 3aKpeIUieHHbIe B
n/n Yy . 3a TeMoii (Ko 10| Cpok ALIBI
J C | JIP | CP |®opma npoBenenus 3ansituii Yachl |~y o 3+ +)  |(nexens) DopMBbI (mun/
8 MAaKc)
1 cemecTp
0OCY)K/ICHHE MPAKTHIECKHX JlaGoparopHsle paboTsl | 2/4
NPUMEPOB HAa JIEKIUSIX U VKC-1
1 |T'mapocraTtuka 4 4 4 | 13 |cemuHapax; 2 OITK C-’l 4 KoutponpHas pa6ora 11/17
pabora B komaHzae (B
rpynnax) HUTOTIO: 13/21
00CYK/IeHHE MPAKTHIECKHX JlaGoparopusie pabotsl | 7/12
MPUMEPOB HA JIEKUUSIX U VKC-1
2 |I'mapo- u ra3oiHaAMUKa 12 | 12 | 12 | 37 |cemuHapax; 6 OHKC-’I 15 KonTposnsHas pabora 9/16
pabora B KoMaHze (B
rpynnax) HUTOTO: 16/28
00CYK/IeHHE MPAKTHIECKHX JTaGopatopHbie paboTer | 1/2
MPUMEPOB HA JIEKIUSIX U VKC-1
3 |I'mppaBinuyeckue MaluvHbL | 2 2 2 | 10 |cemuHapax; 2 ’ 18 |Pedepar 12/19
OIIKC-1
pabora B KoMaHie (B
rpyImax) UTOroO: 13/21
4 | DOx3ameH - - - | 30 - - - - - 18/30
HUTOI'O 3a cemecTp 18 | 18 | 18 | 90 - 10 - - - 60/100

*B TOM umclie, B pOpMe MPAKTHUECKON TTOATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOAYJIAM)

HaunmeHoBaHue MoayJisl, COiep KaHHe

Yackbl

«FI/IHPOCTaTI/IKa»

Jleknuu

1.1

OcHOBHbIE NOHATHS THAPOra3oaMHAMMKHU. DuU3NUYecKHe CBOHMCTBA
JKHAKOCTEl M ra3oB

[IpenmeTr MexaHMKH >KMAKOCTU M Tra3a. KpaTkue UCTOpUUYECKUE CBEIACHUS O
pa3BuTUU ee pa3BuTHsA. lIpumepbl MCHONB30BaHUS TMOJIOKEHUN MEXaHUKHU
YKUJKOCTH M ra3a U Ha mpakTuke. OOBeKT u3yueHus, GU3NIECKOe CTPOCHUE
JKUIKOCTEH U Ta30B.

OcHoBHbIE (U3MYECKHE CBOMCTBA pEaNbHBIX KHUAKOCTEH M  Ta30B:
IJIOTHOCTh,  yJENBHBIM  BEC, BA3KOCTb, TEKYy4eCTb, CXKHUMAEMOCTb,
MOBEPXHOCTHOE HATSHKEHHE, PACTBOPUMOCTH T'a30B B JKUJKOCTSX, KUIICHUE,
KaBuTalua. [unoresa CIUIOMIHOCTH. YpaBHEHUs cocTosiHusA. OOmue
CBEJICHUS O HEHBIOTOHOBCKMX U MHOTO(a3HbIX KUIKOCTSX.

Cunbl, aeicTByrolMe B KUIKOCTAX. ['MapocraTuueckoe HaBl€HHE U €ro
cBoiicTBa.  EnMHMIBI ~ M3MEpEeHHs  TUJIPOCTATUYECKOTO  JIaBJICHUA.
AbcomoTHOe, aTMoc(hepHOe U N30BITOYHOE JIaBIICHUE, BAKYYM.

OO0uue 3aK0HbI 1 YPABHEHUS] CTATUKH M INHAMHUKH KMIKOCTel U ra3oB
VYpaBHeHHsI ABWKCHUS B HampspkeHusx. Juddepennmanbapie ypaBHEHUS
paBHOBecHsl KUAKOCTH (ypaBHEHHs Oilepa) W HMX HUHTETPUPOBAHUE.
Hanpsokenne cun BsizkocTH, 0000meHHast runoTte3a Heiorona. YpaBHeHHE
Hasre-Ctokca misd BA3KOH KUIKOCTH

1.2

AOCOIOTHBIN U OTHOCUTEIbHBIN NMOKOH (PaBHOBeCHE) )KUAKHX Cpe/l
OCHOBHOE ypaBHEHHME THMAPOCTATUKH M €0 reoMeTpuyeckas U (usnueckas
HMHTEpIpeTaLys. [ToBepxHocTH paBHOTO JIaBJICHUS. Oniopsl
THJIPOCTaTUYECKOro AaBieHus. [IpuOopsl st U3MepeHus JaBieHus. 3aKOH
[Tackans. OcHOBHBIE THAPOCTATUUECKUE MAIIUHBI: NPECC, MYJIbTUIUIMKATOD,
aKKyMYyJIATOp. 3aKOH ApXuMena.

Cuna cyMMapHOTO THAPOCTATUYECKOTO MABJICHMS MKUAKOCTH Ha IJIOCKYIO
[IPOU3BOJIBHO OPHUEHTUPOBAHHYIO IIOBEPXHOCTb, €€ BEIMYMHA U TOYKa
npuiokeHus. Cuna JaBieHUs KUAKOCTH Ha KPUBOJIMHEWHYIO TIOBEPXHOCTbD.
OTHOCHTENBHBIN TOKOH (paBHOBECHE) KUIKOCTH

CemuHapbl

Cl.1

OcHoBHbIe (hH3MUECKHE CBOWCTBA PealbHBIX KUIKOCTEH U Ta30B. MaccoBbie
158 HOBerHOCTHI)Ie CHUIJIBI. FHI{pOCTaTI/IquKOG JaBJICHUC. EI[I/IHI/IIII)I
u3mepenus. [Ibezomerpuueckas BbicoTa. [IpuBeneHHas mbe3oMeTpUUecKast
BbICOTa. AOCOJIOTHOE M HM30BITOYHOE MAaBiCHHS, BakyyM. OmpenencHue
THIPOCTATUYECKOTO JIABJICHHS B KHJIKOCTH C HCIOJIH30BAaHUEM OCHOBHOTO
ypaBHeHm{ FH}]pOCTaTI/IKI/I. BHIOpBI FI/I)IpOCTaTI/I‘—IeCKOFO JaBJICHUA

Cl.2

OnpeneneHne  THAPOCTATHYECKOIO  JAABJIEHUS B JKMJIKOCTH €
HCIIOJIb30BAaHUEM OCHOBHOTO YpaBHEHHUS THJpocTaTUKU. 3akoH I[lackans.
[Tpuniun cooOmraromuxcss cocyfoB. 3akoH Apxumena. OTHOCHUTENbHOE
paBHOBECHE KUIKOCTH.

Onpenenenne CuiIbl TUAPOCTATUYECKOTO JABJICHMS KUAKOCTH WIM Ta3a Ha
IJIOCKYIO ITPOU3BOJILHO OPUEHTUPOBAHHYIO MIOBEPXHOCTb, IMHUS ACUCTBUS U
TOuka ee mpuioxeHus. OnpezneneHue paBHOJCHCTBYIOMIEH (CyMMapHOIL)
CWJIBI  TUJIPOCTAaTHYECKOrO  JaBJ€HMs] Ha  IUIOCKYI0  IPOU3BOJIBHO
OpPUEHTUPOBAHHYIO TIOBEPXHOCTh U TOUKA €€ MPUIIOKEHUS.




Onpenenenne  CUJIbl  THUAPOCTATHYECKOTO  JABJICHHUS  JKUJIKOCTH  HA
KPUBOJIMHEHWHYIO TPOU3BOJIBHO OPUEHTUPOBAHHYIO TOBEPXHOCTH M TOUKA €€
TIPUITOKEHUS

JlaGopaTopHble padoThI

JIP1.1

O3HaKOMJICHHE C THAPABIMYECKHMHU CTEHIaMH M HHCTPYKTAX IO TEXHHUKE
0€e30IacHOCTH

JIP1.2

OrnpesiesieHne JaBJIeHUS B MOKOSIIEHCS KUIKOCTH

CamocrosiTesbHasi padora
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CP1.1

IIpopaboTka yuebHOro MaTepuana JEeKIHi

0.5

CP1.2

HOI[FOTOBKa K CEMHHapamM

0.5

CP1.3

[ToaroroBka K 1a00paTOPHBIM paboTaM

CP1.4

IToaroroBka K KOHTPOJILHOM paboTe

[98)

CPL.5

Jlpyrue BUJIbI CAMOCTOSITENILHOM PabOTHI

«'uapo- u ra30AMHAMHKA

Jlekuu

12

2.1

OaHoMepHbIe MOTOKH KUAKOCTEH U ra3oB

JIBa MeToAa ONMMCaHMs JBMOXKEHUS >KUAKOCTEH U ra3oB. Buabl IBUXKeHUA
XKHUJKOCTU: YCTAaHOBUBILIEECS M HEYCTAaHOBMBIIEECA, PABHOMEPHOE W
HEpaBHOMEpHOE, HaropHoe U Oe3HanopHoe. CTpyiyaras MOZAEIb JIBUKECHUS
KUJKOCTU: JIMHUSA TOKa, TpyOKa TOKa, DJIEMEHTapHas CTpPyiKa, IOTOK
KUIKOCTH. OCHOBHBIE THIPABIMYECKUE 3JIEMEHThl IOTOKA KMJIKOCTU:
KMBOE CEYEHUE, CMOUYEHHBIN MEPUMETP THAPABINYECKUN paauyc. Pacxox u
CpeAHssl CKOpPOCTh B JKMBOM CEUCHHMM. YPAaBHEHHE pacxoia. YpaBHEHHUE
HEpa3pbIBHOCTU MOTOKAa. BuxpeBoe u 0e3BuxpeBoe (MOTEHIUAIBHOE)
JIBYKEHUSL.

Monens uaeansHol (HeBA3KOM) xuakocTu. [{uddepennnanbable ypaBHEHUS
JBIDKEHUS  UACaIbHOM  KMIKOCTH  (ypaBHeHMs  Jiiepa) M HX
WHTErpupoBaHue. YpaBHeHUE bepHymIn 1 yCTaHOBUBILIETOCS ABMXKEHUS
UJCAIBHOM  KUAKOCTU. ['eoMeTpuueckass HHTEpHIpeTalus YpaBHEHHUs
bepnymnu u ero sHeprernueckuit cmbici. OOmias umHTerpanbHas (opma
YPAaBHEHUI KOJMYECTBA JBUJKEHUS M MOMEHTA KOJMYECTBA JBUKCHMSL.
OO111ee ypaBHEHUE SHEPTUH B UHTETpaJIbHOM U T depeHnnanbHoi Gopmax

2.2

OpHOMepHast MOZIENb U IPUBEICHNE K HEN TUIABHO U3MEHSIOIINXCS TEUEHUM.
O6o0mmene ypaBHeHHS] bepHyIIM s TIOTOKa pealbHOM  (BS3KOM)
AKHJIKOCTH U ero rpaduueckas wunoctpanus. Kosppunuent Kopuomnmca.
OOmue cBeneHUs O TUIPABIMYECKUX TOTepsiX. PeXuMbl ABMKEHUs
XKUAKocTU. PacnpeneneHne CKOpoCTE MO JKMBOMY CEYEHMIO IIOTOKA,
pacxoi, cpeaHsisi CKOpPOCTb IOTOKa W JUIMHA HayallbHOTO Yy4yacTKa IpH
JAMUHApPHOM pE&XHME IBIKEHHS JKUIAKOCTHU. I'MapaBindeckue NMOTepu Ha
TpPEHHE MPHU JJAMUHAPHOM PEXKUME IBUKEHUS SKUIKOCTH.

Kunemarnuyeckne ocoOeHHOCTH TypOylneHTHoro motoka. Crpykrypa
TypOyneHTHoro notoka. [lynbcanus ckopocteil u naBienuii. Pactipenenenue
CKOPOCTEH 10 )KMBOMY CEYEHUIO TIOTOKA, PACXO0Jl, CPEHAS CKOPOCTh IIOTOKA
W JJMHA HAa4YaJIbHOTO YyYacTKa MpU TYpOYJIEHTHOM pPEXHUME ABM)KECHUS
xuakoctu. Ilonsarue mnorpanuuHoro cinosi. IloHsATe THApaBINYECKOU
IepOX0BaTOCTU. ['MapaBiInueckue MOTEpH Ha TPEHHE MpU TypOyJIEeHTHOM
pekume IBHKeHus xuakoctu. I'paduk Hukypanze

2.3

FI/IHpaBJ'II/I‘—IeCKI/Ie MOTe€pu Ha MCECTHBIX THAPABINYCCKUX COIMPOTHBIICHUAX.
KoadduimenTsl MeCTHBIX COMpOTHBICHUH. YacTHBIE BHUIBI MECTHBIX
CONPOTHUBIICHHIA.
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Hcredyenue KuaKocTeil yepe3 OTBEPCTUSI M HACATKU

I'mapaBiauyvecknii pacuer TpyOONpoBoOa0B
Knaccudukanus Tpy0onpoBoI0oB U OCHOBHBIE pacueTHble ¢popMmyiibl. Pacuer
IMPOCTBIX TUAPaBINYCCKU JJIMHHBIX u TUAPaBINICCKU KOPOTKHUX

24 TpyOonpoBooB. Tpu OCHOBHBIE 33/auM pacyera MPOCTOro TPyOOIPOBOJA. 2
[Tpumepsl pacdera mpocThIX TpyOompoBoaoB. Pacuer mocienoBarenbHO U
HapajyIeNIbHO COEIMHEHHBIX TPYOOIIPOBOJIOB
Pacuer cnoxxubeix TpyOompoBoaoB. Pacuer TpyOOmpoBOIOB ¢ HEMPEPHIBHON
pa3gayeil  JKUAKOCTH, TYNHUKOBBIX M  KOJBLEBBIX TPYOOIPOBOJIOB,

25 TpyOOIIPOBOJIOB C HACOCHOM MOJa4YeN KHUIAKOCTH. ’
OcHOBHOE ypaBHEHHME paBHOMEPHOro TedeHus xuiakoctu. @opmyna llesn,
KOX(QPHUIMEHT pacxo/a U UX HCIOJIB30BAHUE NPU pacdyere TPyOOIpOBOIOB.
Pacuer Tpyb6onpoBo10B ¢ ricniosib3oBaHueM DBM
HeycranoBuBlieecs:  ABWKEHHE  KUJAKOCTH, OCHOBHOE  ypaBHEHHUE,

2.6 | uHepUMOHHBI Hamop. VcreueHne U3 pe3epByapoB IPH IEPEMEHHBIX 2
Harnopax. SIBjeHue ruIpaBIudecKoro yapa B Tpyoax
CeMmunapsbl 12
Hcnons3oBanue ypaBHeHus: bepHymin /Ui MoToka peaibHOM JKUIKOCTH U

(o | | YPABHCHHS TIOCTOSHCTBA pPacxofia B THAPABIMYECKUX  pacveTax. Bunst ’
TUIPaBIMYECKUX  HOTEepb. PeXHMMBI  ABWKEHHUA  KUAKOCTH.  Ywucro
PeliHosb/ICa M €r0 KPUTHUECKOE 3HAYECHUE
Onpenenenve TUIpaBIMYECKUX 1OTepb Ha TpeHue. [lonstue o

20 IMJpaBIudecKkol  mepoxoBaroctu.  Koad¢uiueHT  ruapaBivyecKoro ’
COINPOTHBIIEHUS! NPU JIAMUHAPHOM U TYpOYJIEHTHOM pEKUMax JBHKEHUS
KHUJIKOCTH
OmnpeneneHue TUApPaBIMYECKMX IIOTEPh HA MECTHBIX COINPOTHBIICHUSIX.

C2.3 | Koadpdunmentsl MECTHBIX CONMpOTHBICHHNA. McTedeHne >kuakocTeil uepes 2
OTBEPCTHS M HACATKU
OcHOBHbIE  pacyeTHbIE 3aJaud W  pacueTHble 3aBUCUMOCTU IIpH

(o4 | TWAPABIHYECKOM pacyeTe TpyOonpoBo10B. Pacuyer mpoCcThIX TUApPaBINYECKH )

" | KOPOTKMX M TUIPABIMYECKU UIMHHBIX TpyOorpoBooB. IlocnenoBarenbHoe
U MapajuleJIbHOE COeIMHEHHE TPYOOIpOBOIOB

25 Pacuer _ CIIOXHEIX pr60Hp0BOI[0B,V pr60n;v30130)103 C HENpPEepBIBHOMN

(o |Pasnauet, TpyOOIPOBOJIOB C HACOCHOM mojaueil. Pacuer Tpy6onpoBoioB ¢ 4
ucnozib3oBanueM 9BM
JlabopaTopHbie padoThl 12

JIP2.1 | 3yuyeHue pe:>kMMOB T€UEHHUS KUAKOCTU 2
JIP2.2 | OnpeneneHue KOHCTAHTBI pacxonomepa BeHtypu 2
P23 3Kcnep1/1v1\/leHTaanas[ WUTIOCTpalysl ypaBHeHHUs bepHymin Ui moToKa )
peaJIbHOM JKUJKOCTH
P24 Onpenenenne ko3(p(UIMEHTA CONPOTUBICHUS MPU JBHKEHUU KUAKOCTH B )
" | TpybompoBoie
JIP2.5 | Onpenenenue k03¢ (HUIMEHTOB MECTHBIX CONPOTUBIICHUH 2
JIP2.6 | UccnepoBaHne MCTEUYEHMS )KUIKOCTH Y€pe3 OTBEPCTUS U HACATKH 2
CamocrosiTesbHast padora 37
CP2.1 | [IpopaboTka yuebHOr0o MaTepuaa JeKIHui 1.5
CP2.2 | [loaroroBka K ceMHHapam 1.5
CP2.3 | [loaroroBka K J1abopaTOpHBIM paboTam 12
CP2.4 | IloaroToBKa K KOHTPOJIHHOU paboTe 3
CP2.5 | JIpyrue BUJIbI CAMOCTOSATENBHOM paboThI 19
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((FI/I[lpaBJIPl‘leCKHe MalIUuHBbID»

3
Jleknun 2
I'mapaBinyeckue MalIMHbI
OOmue cBegeHUs O THAPABIMYECKUX MamuHax. [IpuHuun nedcTBus
TUHAMHYECKMX ¥ O0bEeMHBIX MamwuH. Kiaccudukaius HACOCOB H
ruaponsurateneii. OCHOBHBIE MapaMmeTphl: IMojaaya (pacxoi), Harop,
MomHocTb, KII/I, BaKyymMeTpruyeckasi BbICOTa BCACHIBAHUSL.
JlomactHpie Hacochl. OOmue cBeaeHUs, Kiaccudukamuss U 00JacTH
MpPUMEHEHHS. Y CTPOWCTBO, MPUHLUN ACUCTBUS M OCOOCHHOCTH MPUMEHEHUS
LEHTPOOEKHBIX HACOCOB. JIBW)KEHME JKUIKOCTH B paboueMm KoJjece
HEHTPOOESKHOTO Hacoca. OCHOBHOE YpaBHEHHUE JIONACTHRIX MaiinH. OCHOBBI
TeOpUH TO0a00us JomacTHRIX MamuH. Koadduiment ObICTpOXOIHOCTH.
XapaKTepUCTUKU IIEHTPOOEIKHBIX HACOCOB.
DKcITyaTalluOHHBIE pacyeThl JIOMACTHBIX HAcOocOB. HacocHblEe yCTaHOBKH.
CoBMmecTHas pabora Hacoca u TpybompoBoaa. [Togbop HacocoB. CriocoOsI
3| |PeryIMpoBaHMs peKHMA paboThl IIEHTPOOEKHBIX HACOCOB Ha CETh. ’
[locnenoBarenbHOE M HapajuIeIbHOE COEIUHEHHE HAcocoB. SIBieHue
KaBUTAIlMU B HACOCAX.
OO0bemHble Hacocwl. OOmme cBenmeHus, kKmaccudukamus u  obJacTH
MIPUMEHEHHS.
VY CcTpoiCTBO, IPUHLIMIT IEUCTBUS U OCOOEHHOCTH NPUMEHEHHUS NOPIIHEBbIX,
IUTYHXKEPHBIX M JuadparMeHHBIX HacocoB. HepaBHOMEPHOCTH MOAAYu U
Croco0BI ee BRIpaBHUBaHU. PerynmpoBanue momavm.
YCTpolCTBO, MPHUHLMI ACHCTBUS, XapaKTEPUCTHKU UM  OCOOEHHOCTHU
POTOPHBIX HAacOCOB  pa3jMYHbIX THUIIOB: ILECTEPEHHBIX, BHUHTOBBIX,
KOJIOBPATHBIX,  IUIACTUHYATHIX,  POTOPHO-TIOPIITHEBBIX  (paguaibHO-
MOPUIHEBBIX U aKCHAJIbHO-TIOPIIHEBBIX). [loadya poTOpHBIX HAacoCOB U ee
pEryJINpOBaHHUE.
YerpoiicTBO,  MPUHIMAIN  JEUCTBUST U OCOOCHHOCTH  MPUMEHEHHS
THJIpOJIBUTATENEN
CeMunapsbl 2
OKCIUTyaTallMOHHBIE  pacdeTbl  HAcoCOB.  XapaKTEpUCTHUKU  HACOCOB.
CoBmectHas paboTta Hacoca W TpyOompoBoga. ONTUMaIBHBIA TUAMETP
C3.1 | tpybonpoBoga. Xapaktepuctuka cetd. Ilombop HacocoB. Pabouas 2
(ilumuTHAs) Touka. PerynaupoBaHue moAauum IEHTPOOEKHBIX HACOCOB.
ITocnenoBarenbHOE M NapauIeIbHOE COEIMHEHUE HACOCOB
JlaGopaTopHble padoThI 2
JIP3.1 | McnipiTaHue IeHTPOOEKHOT0 Hacoca 2
CamocrosiTesibHas padoTa 10
CP3.1 | IIpopaboTka yueOHOTO MaTepHraa JEKIIHi 0.25
CP3.2 | [loaroroBka K ceMHHapam 0.25
CP3.3 | IloaroToBka K 1a00paTOpPHBIM paboTaM 2
CP3.4 | TloaroroBka pedepata 3
CP3.5 | ipyrue Bubpl CaMOCTOSITENBHON pabOThI 4.5
4 DK3aMeH 30
CP4.1 | ITlonrotoBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM
PABOTBI CTYJAEHTOB

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

l.
2.

5.

PabGouas nmporpamma IUCIUIUIMHBI.

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

[lepeuenr pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «MHTepHeT»
[Pazmen 8 PabGoueit mporpaMMbl JUCIUILIIUHBI .

Metoauueckne ykazaHus A OOy4yarolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JIHCHUIUIMHBI|, OOECIIEUUBAIONIUE CAMOCTOSTEIBLHYIO padoTy
CTyJIEHTa MpPU IOATOTOBKE K YUEOHBIM 3aHSTHUSIM, BBIIOJHEHUU JOMAIIHUX padoT,
MOATOTOBKE K KOHTPOJIBHBIM MEPOIPUSATHUSM U aTTECTAIUSIM.

KommuiekT uHauBUyanbHbIX 3a1aHUN.

CTyneHTsl MOJy4YaroT JOCTYN K YKa3aHHBIM MaTepHallaM HauyWHas C TEePBOTO 3aHATHS TI0
JNUCILIUILINHE.

13



6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHHMS TEKYIIETO
KOHTPOJISI U NMPOMEKYTOYHON ATTECTALIMM CTYJEHTOB IO
JTUCHUIIMHE

®onn  omeHouHbix cpenctB (POC) nmns TpoBeIeHHMs] TEKYIIEro KOHTPOJsS |
IPOMEXYTOUYHOW aTTECTAllMM OOYdYalOMMXCsl IO JAUCHUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaIloB UX (POPMUPOBaHMS B IPOILECCE OCBOCHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). @OC obecrneunBaeT OOBEKTUBHBIA KOHTPOJIb JOCTHKEHHUS BCEX
pe3yabTaTOB 00yUEHUs, 3alJJaHUPOBAHHBIX U1 JUCLHUILINHBL.

@®OC BKIIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHEM 3TalnoB UX (OPMUPOBAHMUS B IPOLECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMBbl;

— OIHMCaHWe I0KAa3aTeIel U KPUTEPUEB OLICHWBAHUSA KOMIIETEHIMHI Ha Pa3IMYHBIX dTamax Mx
(bopMHpOBaHUs, ONMCAHNE [LIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHMsI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE JUIsl OLICHKH 3HAHWM,
YMEHMM, BIaJIeHUI U (WJIK) OMbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIMH B IPOLIecCe OCBOEHUS 00pa30BaTeIbHOM IPOrpaMMBbl;

— METOAUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLECAYyPbl OLICHUBAHWA 3HAHWUM, YMCHHU,
BIAJCHUA W (WJHM) OIBITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBOeHUS AUCHMILIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C IlosoxeHueM o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHtoB MI'TY um. H.O.
baymana.

@OOC sBnsieTcs NPUIOKEHUEM K JaHHOW paboyeil mporpaMme AUCLUIUINHBL.

14



7. NEPEYEHb YYEBHOW JMTEPATYPbBI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JIJI51 OCBOEHUA JTUCIUIIJIMHBI

Jlureparypa o IUCIUILIMHE
1. JlebeneB, H. W. I'mapaBnuueckwe MamuHbl M OOBEMHBIA THUIAPONPUBOA : ydeOHOE
nocobue / H. U. JlebeneB. — 2-e m3a. — Mocksa : MI'TY um. H.D. Baymana, 2002. — 232
c.— Tekcr: osnektponnbld / Jlanp : »saekTpoHHO-OMONMMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/104735
2. Kpectun, E. A. 3agauyHuk 1o ruapaBiIvKe ¢ MpUMEpPaMHU PacyeToB : ydeOHOe mocooume
s By3oB / E. A. Kpectun, U. E. Kpectun. — 5-e u3sn., crep. — Canxkr-IlerepOypr : Jlans,
2021. — 320 c. — ISBN 978-5-8114-7345-8. — TekcT : aneKTpoHHbIH // JIaHb : 3JE€KTPOHHO-
oubmuoreuynas cucrema. — URL: https://e.lanbook.com/book/158956
3. MEXAHUKA XUJKOCTHU U T'A3A 3-e u3a., ucrp. u gom. Y4ueOHuK ajis1 By30B / ['yceB
A. A.-2021. - URL: https://urait.ru/book/5476 AD54-EDE9-4F32-88FA-DDS8CAS0A236.
4. Moprysos, K. I1. Mexanuka >xu1kocTu u raza : yueonoe nocodue / K. I1. MopryHnos. —
2-e u3x., ucnp. u non. — Caunkrt-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN 978-5-8114-3278-
3.— Texkcr: onexkrpoHHsiii / Jlanb : snekTpoHHO-OMONMoreuHas cucrema. — URL:
https://e.lanbook.com/book/169278
5. Homanckuii, M. B. MexaHuka >KuJIKOCTH U rasa : yueOHoe nocooue / U. B. JlomaHckuii,
B. A. HexpacoB. — Cankrt-IletepOypr : Jlanpb, 2021. — 140 c. — ISBN 978-5-8114-3158-8. —
Texcr: onexrtponHsni// Jlamp :  snekTpoHHO-OMOnmMoreyHas cucrema. —  URL:
https://e.lanbook.com/book/169301
6. Hukutun, O. ®. T'mapaBianka v TUApONHEBMONPUBOA : yueOHoe mocobue / O. .
Hukutun. — 2-e usa., ucnp. u gon. — Mocksa : MI'TY um. baymana, 2012. — 430 ¢. — ISBN
978-5-7038-3591-3. — Tekcr : 21eKTpoHHBIH // JIaHb : 371eKTPOHHO-OMOIMOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/106279

HOHOJ’IHI/ITGHBHLIC MaTcpHrajibl

1. Hle#inak A.A. I'mapaBnuka u rugponpuBoa: Y. 1. OCHOBBI MEXaHMKHU >KUJIKOCTH U Trasa:
VYuebHuk. — 6-e uza. crepeotun. M., MI'Y, 2007. — 263 c. — Hayuno-TexHndeckas 6u0ia1oTeka
M® MI'TY um. H.O. baymana — YueOubiii Gong — 62 5k3.; untanbHbiil 3a1 Ne 1 — 3 9k3.;
YUTAIBHBIN 31 Ne 2 — 2 9K3.

2. T'mppaBnuka u ruppornHeBMonpuBoa. 3amaunuk / FO.A. benenkos, A.B. Jlenemkun, A.A.
Muxanun, B.E. Cy3naneues, A.A. lleiinak / moxa. pen. FO.A. benenkosa. — M.: M3natenscTBO
«Qx3amen», 2009. — 286 c. — HayuHo-texuuueckas oubnuoreka M® MI'TY um. H.D. baymana
— YuebHsbiii hoHa — 42 9K3.; unTanbHbii 3a1 Ne 1 — 3 9k3.; uyntanbHbIi 3271 Ne 2 — 2 9K3.

3. Pacuer TpyOOmpoBOIOB, MOAOOp © OMNpENeJeHHUE OKCIUTyaTallMOHHBIX TIOoKa3zaTenein
LEHTPOOESKHBIX HacocoB: yueO. nmocobue / I'.H. Acdanacres, B.W. bynrakos, A.C. CaBunkuii u
ap. — 3-e uza. — M.: 'OV BIIO MI'VJI, 2007. — 84 c. — HayuHo-TexHuueckas oubnuoreka M®
MI'TY um. H.D. baymana — YueOubiit poHa — 42 5K3.; unTanbHbli 321 Ne 1 — 3 9K3.; YMTanbHbIN
3a Ne 2 — 2 9k3.

4. Twmppamuka. Y. 1. I'mapocratuka: yueG.-metoguu. mocobue / I''H. Adanacbe, A.C.
Casurikmii, A.A. llleBnsikoB u ap. — 3-e u3a. — M.: TOY BIIO MI'VIJI, 2007. — 16 c. — Tekcr:
anektpoHHbld // Ctpanuna xadenapsr JITS MO MITY um. H.DO. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOO HBIN.

5. Twunpasnuka. Y. 2. I'mapoaunamuka: y4e0.-meronud. nocodue / I''H. Adanacbes, A.C.
Casurikmii, A.A. llleBnsikoB u ap. — 5-¢ u3a. — M.: TOY BIIO MI'VIJI, 2010. — 20 c. — Tekcr:
anektpoHHbldt // Ctpanuna xadenapsr JITS MO MITY um. H.DO. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/lt/caf/1t5/1it/. — Pexxum noctyma: CBOOO HBIN.

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

7. Twunpasnuka. Y. 1: xypHan ans nabopatopssix 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: anexrponnsiit / Ctpanuna kapeapsl JITS M® MI'TY um. H.D. baymana: [calfT]. —
URL: https://mf.bmstu.ru/info/faculty/It/caf/1t5/lit/. — Pexxum noctymna: CBOOOIHBIIA.

8. Meroanueckue yKa3zaHUS K BBIIOJHEHUIO JIA0OPATOPHBIX pabOT 1O HCIBITAHUIO
HEeHTPOOEKHOTO Hacoca: yueO.-meroaud. mocobume / I'.H. AdanaceeB, B.U. bynrakos,
I''W. TapakanoB, A.C. Capuukuii — M.: MJITH, 1990. — 16 c. — Tekcr: 3meKTpOHHBINA //
Crpanuna  kadeapsr  JITS MO MITY wum. H.D. baymana: [caiit]. — URL:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/lit/. — Pexxum nocryma: CBOOO HBIN.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX
I CAMOCTOSATEJBHOU PABOTDI ITPU OCBOEHHMU TUCHUITJINHBI

1. Caiir Kadeapsl «IIpoekTupoBanue 00BEKTOB JIECHOTO KOMILUIEKCA:
https://mf.bmstu.ru/info/faculty/It/caf/1t5/.

2. Ortkpeitas uHpopManuonHas rpynna MITY B comumanpHOM cetn «BKoHTakTey:
http://vk.com/bmstul830.

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

4. TocynmapcTBeHHAS myOIudHas HAyYHO-TEXHUYECKAs oubnmoreka Poccun.
http://www.gpntb.ru.

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

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

7. Hay4HO-TeXHHYECKast OoubMoTeka M® MI'TY UM. H.D. baymana.
https://mf.bmstu.ru/info/library/.

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

9. DnexkTpoHHO-OMOIMOTEUHAs cucTeMa u3gatenbeTBa «Jlanby http://e.lanbook.com.

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

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

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

13. LlentpanbHas OubnuoTeka o6pa3oBaTeabHbIX pecypcoB Munobpuayku PO. www.edulib.ru.
14. Enunas komneknus 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 CTYJEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPUHUMATh BO BHHUMAaHHE
HUKECIIEAYIOLIUE MTOT0XKEHHUS.

JlMcuuMIUIMHA MOCTPOEHA MO0 MOJIYJIBHOMY HPUHIUIY, KaKABIH MOAYIb HpPEACTaBISIET
co00i1 JIOTMYeCKH 3aBepUICHHbIH pazfen Kypca. JUCUMIUIMHA AENUTCS Ha 4YEThIpe MOy
(BKJTFOUAs SK3aMEH).

Ha nepBom 3anHsiTuM CTyAeHT moiy4daeT HMH(OpPMAaLMIO i1 AOCTYNa K KOMILIEKCY
y4eOHO-METOIUYECKUX MATEPUAIIOB 110 TUCIUILIHHE.

JleKuMOHHBbIE 3aHATHUS MOCBAIICHBI PACCMOTPEHHUIO KIIIOUEBBIX, 0a30BBIX MOJOKEHUN
Kypca 1 pa3bsICHEHHUIO YU€OHBIX 3aJaHHii, BBIHOCUMBIX Ha CAMOCTOSATENIBHYIO IPOPabOTKY.

CemuHapckue 3aHAATHSI TPOBOATCS Ui 3aKpEIUICHHWS YCBOSCHHOW HHQOpMAINH,
nproOpeTeHNs] HABBIKOB €€ NMPUMEHEHHMs AJIs pElIeHHs MPAaKTUYECKUX 3a]ad B IMPeIMETHON
00JaCTH TUCIUTUINHBI.

JlabopaTopHble padoTHI TpeIHA3HAYCHBI I MPHOOPETEHUS OIBITa MPAKTHICCKON
peanu3aliid OCHOBHOM Mpo(ecCHOHANbHOM 00pa3oBaTelbHONW MporpaMMbl. MeToauyeckue
yKazaHus K  Ja0opaTOpHBIM  paboTaM  TIpopadaThIBalOTCA  CTYyIEHTAMH BO  BpeMs
CaMOCTOSITENIbHON MOATrOTOBKH. HeoOXoaumblil ypOBeHb MOATOTOBKH KOHTPOJHUPYETCS MEpen
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTudeckast HIOArOTOBKA MPH pealu3aliy y4eOHON AUCIUILINHBI OPraHU3yeTCs MyTeM
IPOBEJCHUS TNPAKTUUECKUX 3aHATUH, JAa0OpaTOpHBIX padOT M UHAMBUIYAJIbHBIX U(WIN)
TPYNIOBBIX KOHCYJIbTALUW, MPEeIyCMAaTPUBAIOUINX YdacTHE OOYYaIOIIUXCS B BBINOJIHEHUU
OTJICITBHBIX 3JIEMEHTOB PadOT, CBSI3aHHBIX ¢ OyaymIel mpodheCcCHOHATBEHON ACSITEILHOCTHIO.

[IpakTHdeckas MOATOTOBKAa MOXKET BKJIIOYATh B C€Osl OTJENbHbBIC 3aHATUS JIEKIIMOHHOTO
TUNA, KOTOpBIE TPEAYCMATPHUBAIOT TMepefady y4eOHOH WHPOpManuu  OO0yJaromUMCs,
HEOOXOMUMOM il TOCIEAYIOIIEro  BBIMOJIHEHUsT paboT, CBA3aHHBIX C  Oy;ymiei
npoeCCHOHATIBHOM 1 TENTFHOCTBIO.

CamocTosiTeibHasi padoTa CTYACHTOB BKIJIIOYAeT CJENyIOIMEe BHUABI: MpopaboTKa
y4eOHOTO Marepuaia JIEeKIUi, IMOATOTOBKAa K CEMHWHapaM, IOATOTOBKAa K JabopaTOpHBIM
paboTaM, MOATOTOBKA K 3K3aMEHY, ITOJArOTOBKA K KOHTPOJIbHOW paboTe, MOAroTOBKa pedepara.
PesynbraTel BceX BHIOB pabOTHI CTYAEHTOB (POPMHPYIOTCS B BUAEC HMX JIMYHOTO DPEHTHHTA,
KOTOpbIIl  Y4HTBIBa€TCS Ha MPOMEXYTOUHOM arrtecraruu. CamocrositenbHas paborta
npeaycMaTpuBaeT HE TOJBKO MPOPadOTKYy MaTepUalioB JIEKIMOHHOTO Kypca, HO M HX
pacuiMpeHre B pe3yiabTaTe IOMCKA, aHalIW3a, CTPYKTYpHUPOBAHHUS M MPEICTABICHUS B
KOMITAKTHOM BHJIE COBPEMEHHON MH(OPMAIUK U3 BCEX BO3MOKHBIX HCTOYHHKOB.

Texkymuii KOHTPOJIb NPOBOIUTCS B TEUCHHME KaXIOrO MOJIYJS, €ro HUTOrOBbIE
PEe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK I10 CJIETYIOIIUM BHJIaM KOHTPOJBHBIX MEPOIIPHSTHI:

- Konrponsnas pabora;
- JJaboparopnas paboTa;
- Peepar.

OcBoeHHME AHMCIUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaauH TPOMEKYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJspHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKICHUH TEKYIIero KoHTpousst. HabpaTthe pedTHHT 1Mo BceM MOIYJISIM B KaXKJJIOM CEMECTpeE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
9K3aMEHAIIMOHHOHN CeCCHH HEBO3MOXHO.

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

IIpoMe:kyTouHasi aTTrecTanMs [0 JUCHUIUIMHE TPOXOJUT B (opMe »HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOCHUE KITFOUEBBIX, 0A30BBIX IMOJIOKEHUH TUCIUTUIMHBI, COCTABIISIONINX
OCHOBY OCTaTOYHBIX 3HAHHH MO HEHl.

MeToauKa OLEHKH 110 PEHTHHTY
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CryneHT, BBIIOJHUBIINN BCE MPETyCMOTPEHHBIE YUeOHBIM TNIAHOM 3aJ[aHUs U CIIABIINN
BCE KOHTPOJIbHBIE MEPOIPHATHSA, MOJIy4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 33 CEMECTpP B
COOTBETCTBHUH CO ILKAJIOH:

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

OneHuBaHue IUCLMIUIMHBI BEAETCA B COOTBETCTBUM ¢ [lonoxkeHuem o Tekyiiem
KOHTpOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTectauuu ctyaeHToB MI'TY um. H.O. baymana.
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10. IIEPEYEHDb NHOPOPMALIMOHHBIX TEXHOJIOT UM,
HUCIIOJIB3YEMBIX IIPU MU3YYEHUU JUCHUILJIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUSA, NTH®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHbie TEXHOJIOTUM:

— OnektpoHHas wuH(OpManmoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTyNIl K Y4eOHBIM IUIaHaM, pabOYMM MporpaMMaM TUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, JIEKTPOHHBIM Y4e€OHBIM H3JaHHUSM M DJIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcam, yKa3aHHBIM B paOO4YuX Mporpammax TUCHMIUIMH (MOJIYJIeH), mporpaMmax MpaKTHUK,
dbopMupoBaHUE TIEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YHCJe COXpaHeHHE ero padoT
U OLEHOK 3a 3Tu paboThl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO M aCHHXPOHHOTO
B3aMMOJICHCTBHS CTYJIEHTOB W MpENoJaBaTesieil MOCPEACTBOM TEXHOJOTUH U CIYyKO Mo
NEPEChUIKE U TOJIYYECHHUIO JICKTPOHHBIX COOOIICHUH MEXIy IMOJB30BaTEISIMH KOMIIBIOTEPHOM
cetu NHTEpHET.

- e-mail mpemnogaBaTelis Uil onepatuBHOM cBsi3u: shevlyakov@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- Excel

- Mathcad

- PowerPoint
- Word

I/IH(l)OpMaIIHOHHBIe CIIPABOYHBIC CUCTEMBI:

— NudopmannonHo-npasoas 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 J1J11 U3YYEHUA JUCIHUATLIIAHBI

HepequL MaTCpruaJIbHO-TEXHUYECKOT'O obecrneueHus AU CHHUITIMHBI

Bun 3ansaruit

Buja v HamMeHOBaHHUe 060py}IOBaHI/Iﬂ

Jleknun

CHeIHaIbHO 000pyI0BaHHBIC ayJUTOPUN c
MYJIbTUMETHHHBIMU CpeICTBaMH, cpeacTBaMu
3BYKOBOCIIPOHM3BEICHUSI M HMEIONIMMU BBIXOJ] B CETh
WuTepHeT; TOMEMIEHUsT IS TPOBEICHUS ayIUTOPHBIX
3aHATHH, 000PYJOBaHHBIC y4eOHOW MEOeNbl0; ayauTOpHH,
OCHAII[EHHBIE KOMITBIOTEpaMHU C JOCTYIOM K 0a3aM JTaHHBIX
U cetu VIHTepHeT; CTy/IMU; KOMITBIOTEPHBIC KJIACCHI.

CemMuHapsl

CHeHaTbHO 000pyIOBaHHbBIE ayTUTOPUHN c
MYJIbTUMEAHMHHBIMA CpeACTBaMH, cpeicTBaMu
3BYKOBOCIIPOU3BCACHHUSA W HMCIOOIMMU BbIXOA B CCTb
WHTepHeT; mOMEIIeHUsT sl TPOBEICHHS ayIUTOPHBIX
3aHATUH, 000PYJOBaHHBIC y4eOHOW MeOelblo; ayauTOpHUH,
OCHAIIIEHHBIC KOMITBIOTEPAMH C JJOCTYIIOM K 0a3aM JaHHBIX
u CECTHU HHTepHeT; CTyAuH; KOMIIBIOTCPHLBIC KJIACCHI.

JlaGopaTopHbIie pabOThI

CHenualIbHO 000py/I0BaHHBIE ayJIuTOPUHU c
MYJIbTUMEIUITHBIMU CpelcTBamu, cpelncTBamMu
3BYKOBOCHPOU3BEACHUS W HMEIOUIMMU BBIXOJ B CETh
WNurtepuer; mnomerneHus s MPOBEACHUS ayAUTOPHBIX
3aHATUN, 000pyIOBaHHBIE Y4eOHON MeOenblo; ayAuTOpUH,
OCHAIIICHHBIE KOMIIBIOTEPAMU C JIOCTYIOM K 0a3am JaHHBIX
u cetu HTepHET; CTyIMn; KOMIbIOTEPHBIE KJIACCHI.

CamocrosiTenbHas paboTa

OoubnuoTeka, mMmeromas pabodyre MecTta JUisl CTYIACHTOB;
BBICTABOYHBIE 3aJIbl; ayJIUTOpHH, OCHAILIEHHBIE
KOMIIBIOTEPAMH € JOCTylloM K cetu VHTepHer.
ConuokynbTypHOE MIPOCTPAHCTBO YHUBEpPCUTETA
IIO3BOJISACT CTYIIGHTy KAQ4YCCTBCHHO BBITTOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBep)KaeHa Ha 3acefianuu Kadeapsl JITS
«[IpoekTrpoBaHre 0OBEKTOB JIeCHOTO KOMILIEKCa»

ITporokos Ne 10 ot 13.04.2022 1.

JINCT BHECEHUS U3MEHEHUUN
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JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Jlebegnes, H. U. Tuapapivueckre MalliiHbl U 06 BEMHBIN THPOTIPUBOZ, : yueOHOe rocobue / H. U.
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4. NomaHckui, V. B. MexaHuKa >KU/IKOCTH 1 ra3a : yuebHoe nocobue / 1. B. [lomaHckuid, B. A.
HekpacoB. — Cankr-IletepOypr : Jlans, 2021. — 140 c. — ISBN 978-5-8114-3158-8. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0Mb/MMoTeuHas cuctema. — URL: https://e.lanbook.com/
book/169301
5. Hukutuh, O. @. ['MapaBivka U rTUApOITHEBMOIIPUBO/, : yuebHoe mocobue / O. ®. HUKUTHH. — 2-€
u3[., ucnp. U gorn. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
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2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' U, UCITIO/Tb3YEMBIX
[PV U3YYEHUH JUCIUATUINHGI, BK/TFOYASI IEPEUEHH ITPOTPAMMHOT'O
OBECHEYEHNSA 1 TH®OPMAIIMIOHHBIX CITPABOUYHBIX CUCTEM, UUTATD B
CJIEJYTIOILIEN PEJAKIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHO/IOTHI, MCII0/Ib3yeMbIX NPH W3yUeHHHU ANCHMII/IMHbI,
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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. Jlebegner, H. W. Tuapapivueckre MallliHbl U 06BEMHBIN THIPOTIPUBOZ, : yueOHOe rocobue / H. U.
JlebeneB. — 2-e u3a. — Mocksa : MI'TY um. H.3. Baymana, 2002. — 232 c. — TeKCT : 371eKTpPOHHBIH //
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A. Kpectun, U. E. Kpectun. — 5-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2021. — 320 c. — ISBN
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3JIEKTPOHHBIH // JlaHb : 371eKTpOHHO-0MbmoTeuHast cuctrema. — URL: https://e.lanbook.com/
book/213182
5. MopryHos, K. I1. MexaHuKa >XKUJKOCTH ¥ ra3a : yuebHoe rmocobue asis By3os / K. I1. MopryHos.
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2). I1.10. IEPEYEHDb NTH® OPMAIITMOHHBIX TEXHOJIOT' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWU VICIIUILIMHBI, BK/TFOUAS ITEPEYEHG ITPOT'PAMMHOTI'O
OBECITIEYEHWS 1 THOOPMAIIIOHHBIX CIIPABOUYHBIX CUCTEM, UNTATH B
CJIEAYIOLIEN PEJAKITVN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX IPH U3yUYeHUH AMCLUIIUHBI,
BKJTIOUAsA NMepevyeHb MPOrpaMMHOI0 obecreuennsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npodeccCHOHATBHBIX 0a3 JaHHBIX
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HEOBXOJIMO¥ /I/I1 OCBOEHHSA JUCIUAII/IAHBI, UATATD B CJIEJ[YIOIIEN
PEJAKIUM:

7. IlepeueHnb yueOHO¥ JIUTEPATyPhI U AOMO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. Jlebegner, H. W. Tuapapivueckre MalliiHbl U 06BEMHBIN TU/IPOTIPUBOZ, : yueOHoe rocobue / H. U.
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. HukutyH, O. ®. ['mapaBavika ¥ rporHeBMONPHUBOZ : yuebHoe rocobue / O. @. HukutnH, — 2-e
u3g., ucnp. u for. — Mocksa : MI'TY um. baymana, 2012. — 430 c. — ISBN 978-5-7038-3591-3. —
TeKCT : 371eKTPOHHBIM // JIaHb : 37eKTpOHHO-01bmMoTeuHas cucrema. — URL: https://e.lanbook.com/
book/106279
3. Kpectun, E. A. 3a1auHiK I10 THPAB/IUKE C IPUMEepaMH PacyeToB : yueObHoe rocobue aist By30B / E.
A. Kpectun, U. E. Kpectun. — 5-e u3g., crep. — Cankr-IletepOypr : Jlanb, 2021. — 320 c. — ISBN
978-5-8114-7345-8. — TeKCT : 37eKTPOHHBIH // JIaHb : 31meKTpoHHO-O01bmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158956
4. NomaHckui, V. B. MexaHMKa >KU/IKOCTH 1 ra3a : yuebHoe mocobwue / V. B. [lomaHckuid, B. A.
HekpacoB. — CankT-IletepOypr : Jlanb, 2022. — 140 c. — ISBN 978-5-8114-3158-8. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbOmoTeuHast cuictema. — URL: https://e.lanbook.com/
book/213182

2). I1.10. IEPEUEHD MTH®OPMAIIMIOHHBIX TEXHOJIOT' Ui, UCIIO/Tb3YEMBIX
[PV U3YYEHNHY JUCIUATLIAHGI, BK/TFOYASI TIEPEUEHH ITIPOTPAMMHOTO
OBECHEYEHNSA 1 TH®OPMAI[VIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYIOILIEN PEJAKIAM:

10. ITepeuenb HH(OPMALMOHHBIX TEXHOJIOTHI, UCII0/Ib3yeMbIX NPH W3yUeHHHU AVCLHMIL/IMHbI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOr0 odecrneueHus, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npodecCHOHATBHBIX 0a3 JAaHHBIX

IIporpaMmMHoe obecrnieueHue:
- LibreOffice

- Mathcad

- Mozilla Firefox

IIpenogaBarenb Kadegpsbl:

[TeBnsikoB A.A., foLleHT (K.H.), KaHAUJAT TEXHUUECKUX HaykK, AoLeHT, shevlyakov@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. HukutyH O. @. I'mapasinvika u rugponHesMonpusoy / Hukutun O. ®. - Mocksa : MI'TY um. H. O.
baymana, 2012. - 430 c. - ISBN 978-5-7038-3591-3.
2. Hukutus O. @. I'apasivka ¥ ruipoITHEeBMONIPUBO/, : yued. mocobue st By30B / Hukutue O. . - 2-e
W3/I., UCTIp. U fiom. - M. : 3a-Bo MI'TY um. H. D. baymana, 2012. - 430 c. : un. - bubnuorp.: c. 417-418.
- ISBN 978-5-7038-3591-3.
3. MexaHuKa XHJKOCTH U ra3a. BUpTya/bHbIN 1a00paTOpHBI MPAKTUKYM : yueOHUK [ijist By30B /
I'. B. Anekcee, M. B. bonzaapesa, 1. NI. bpuzaenko, A. Y. laiikuH. — 2-e u3a. — Mockasa :
W3znarensctBo FOpaiit, 2025. — 134 c. — (Briciiee obpa3oBanue). — ISBN 978-5-534-09231-8.
4. Yaruieirus, C. A. MexaHuKa KUAKOCTU U ra3a. Matematrka. Obirjast MexaHuKa. V36paHHble Tpy/bI /
C. A. YanieiruH. — Mockga : M3aarensctBo FOpaitt, 2025. — 429 c. — (AHTO/IOTHS MBIC/IN). —
ISBN 978-5-534-03803-3.
5. T'yceB, A. A. MexaHHKa XUJKOCTU U rasa : yueOHUK 715 By30B / A. A. I'yceB. — 3-e u3g,,
ucrp. u gorn. — Mocksa : U3aarensctBo FOpaiit, 2025. — 232 c. — (Briciiiee obpa3oBaHue). —
ISBN 978-5-534-05485-9.
6. I'mapapnuKa : yueOHUK U TIPaKTUKYM /17151 By30B / B. A. Kygunos, 3. M. Kapraitos, A. I'. KoBaneHko,
U. B. Kyaunos ; o pepakuueii B. A. KyauHoBa. — 5-e u3fi., mepepab. u f1om. — MoCKBa :
W3parenscTBo FOpaiit, 2025. — 367 c. — (Beiciee obpa3oBanue). — ISBN 978-5-534-18545-4.
7. Edppemona K. [1., ITuneryHos B. H. MexaHuKa >KUJKOCTH Y Ta3a. JKCIepuMeHTalbHOe OrpeZiesieHre
K03(ULeHTOB Ir1/ipaB/MueCKUX COTIPOTHUBIIEeHNUH : yueOHO-MeToauueckoe nocobue / Edpemora K.
., Tlunerysor B. H. ; MI'TY um. H. 3. baymaHa (HalMoHabHBIM UCC/ie[0BaTe/IbCKUil YHUBEPCUTET).
- M. : Uzg-Bo MI'TY um. H. D. Baymana, 2024. - 47 c. : w. - bubnvorp. B KoHile KH. - ISBN
978-5-7038-6314-5.

2). I1.10. IEPEYEHb MTH®OPMAI[MIOHHBIX TEXHOJIOT HIA, MUCIIO/Tb3YEMBIX
PV U3YYEHWU JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 THO®OPMAIIVIOHHBIX CIIPABOUHBIX CICTEM, YUTATH B
CJIEJYTIOILIEN PEJTAKIIM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3YYeHUH JUCIHUITAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CIIPABOUYHBIX CHCTEM H
npodecCHOHATBHBIX 0a3 JJAaHHBIX

IIporpaMmMHoe obecrnieueHmue:
- 7-Zip

- Arch Linux

- LibreOffice

- Mozilla Firefox



IIpenogaBarenn kKageapsbi:
[Moppy6anos M.B., fnoueHT (K.H.), KaHAUAAT TeXHUUeCKUX HayK, Ao1eHT, podrubalov@bmstu.ru

[leBnsikoB A.A., foLleHT (K.H.), KaHAUJAT TEXHUUeCKUX HaykK, AoLeHT, shevlyakov@bmstu.ru



