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1. lleam 1 3272494 OCBOECHUS JUCHUIIIUHBI

[lenpro AMCHMITIUHBL SBISETCS (POPMUPOBAHME y OOYYAIOMIMXCS KOMIUIEKCA 3HAHHM,
HEOOXOAUMBIX [UJISl PEIICHHS] MPOU3BOIACTBEHHO-TEXHOJOTUYECKUX, HAYYHO- HUCCIEAOBATEIIbCKUX,
MPOCKTHBIX M SKCIUTyaTallMOHHBIX 3a/ad OTpaciid, B TOM YHUCJE CBSI3aHHBIX C IOCTPOCHUEM
MIPOCKTOB  Pa3pabOTKM  MECTOPOXKICHHM, OIEHKHM TapaMeTpOB  TEUYCHUS IKUIKOCTH B
TEXHOJIOTMYECKHUX MpoIleccax HePTEra3oBoro Nporu3BOICTRA.

3aoauu oucyuniunol.

- (QopMupoBanue HEOOXOAMMOW HayaIbHOW 0a3bl 3HAHMK O 3aKOHAX pPABHOBECHUS U
JIBYKCHUS KUIKOCTEH;

- mpuoOpereHHue OOYYAIOIIMMHUCS HABBIKOB pacyeTra CHll, JCHCTBYIOIIMX HA CTEHKU
pe3epByapoB;

- MpuoOpeTeHHe OO0YyYaIOIUMKCS HABBIKOB THIAPABIMYECKOT0 pacuera TpyOOIpoOBOIOB
Pa3JIMYHOrO HAa3HAYEHUS JIJIsl CTAlIMOHAPHBIX U HECTAIMOHAPHBIX PEKUMOB TEUCHHUS KUIKOCTEH;

- pemieHusT TEXHOJOTMYECKHMX 3aJad HEe(TEra3oBOro IMPOU3BOJCTBA, 3a1ad OOphOBI C
OCJIOKHEHUSIMU U aBapUSIMH, KOTOPbIE MOT'YT BOBHUKHYTh B THAPOAMHAMUYECKUX CUCTEMAX.

2. MecTto aucunmimnsl B ctpykrype OIIOII BO

JlucuunianHa OTHOCHTCS K  JUCIUIUIMHAM  00s3aTeIhbHOM YacTH y4eOHOTo IUIaHa
cnenuanbHocT 21.05.06 «HedrerazoBbie TEXHUKA U TEXHOJIOTUN.

Heo0xo1uMbpIMH yCIIOBUSIMU /1711 OCBOSHUS AUCLUTIIIMHBI SBIISIOTCS:

3nanue:

Jucuumnus «ConpoTUBICHHE MaTEPUATIOBY.

Ymenus:

PaccunteiBaTh hopMyIbI 17151 H300paKEHUSI MEXaHH3MOB.

Bnraoenue:

I'padmyeckuMu KOMITBIOTEPHBIME POTPAMMAaMH.

3. Pe3yabTaThbl 00y4yeHHs MO JUCHUILIUHE

Hpouecc N3YUCHUA NUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/Ie CICAYIOMUX KOMITIETEHITHI:

Tab6muna 3.1
Kox n HanmeHoBanue Kon n HauMeHOBaHNE HHIUKATOPOB PesynbTarel 00yueHus 1o
KOMIIETEHIIUU JOCTHKEHHS] KOMITETEHITNH JUCHUIUTMHE (MOAYIIIO)
3Haer BHJIBI KOPIIOPaTUBHOU
OIIK-3. Cnocoben noxymenTarm (31)
pa3pabaTeiBaTh HAyYHO- Ywmeer paborath c
TEXHUYECKYIO ABTOMAaTH3UPOBAHHBIMH CHUCTEMaMH
YIo, OIIK-3.1. Hcnonws3yeTr OCHOBHbBIC N p ’
MPOEKTHYIO U neiicrpyronmu Ha APM (V1)
BUABI M  COJACp)KaHHE  MAaKETOB
CITy’KeOHYTO o Bnameer HaBblkamMu aHaNM3a H
MIPOM3BOJCTBEHHON JIOKYMEHTAIUH,
JOKYMEHTAIIHIO, - | pa3pabOTKH  OTHENBHBIX  HAYYHO-
CBA3aHHBIX C TPOGECCHOHATHEHOM
oopMIIITH Hay4HO- TEXHUYECKHUX, MPOEKTHBIX u
JeSITEbHOCTHIO
TEXHUYECKUE OTUETEHI, CIIy’)K€OHBIX JIOKyMEHTOB, Hay4HO-
0030pHI, MyOJIUKAITHH, TEXHUYECKUX  OTYETOB, 0030pOB,
peLeH3nu myOJIMKaIuii o pe3ynbraTam

BBITIOJTHEHHBIX pador (B1)




3HaeT  CYIICCTBYIOIIME  METOJBI
THJIPABIMYECKIX pacueros,
MTPUMEHSIEMBIX B aMKax

OIIK-4. Ciocoben P N P
Mpo(hEeCCHOHANBHOW  JAEATEIBHOCTH

UCIIOJIB30BaTh
(32)

pauuonanbHbie MeTopl | OINK-4.2. Tlpumenser morudyeckoe
. . | YMeeT  mpuUMEHSATh  JIOTHYECKOE

MOICTHPOBAHHIA MOCTPOCHUE obOpabaTsiBaeMOi N

IIOCTPOCHUE o0OpabaThiBaeMOi

MIPOIIECCOB MPUPOAHBIX U
TEXHUYECKUX CUCTEM,

nHQopMaIMu O  Tpormeccax |

uHpOpMAaLlMK O  Tpoueccax |
ABJICHUSAX C LENbI0 ONpeleeHHs

SABJICHUAX C HCJIBIO OIIPEACIICHUA

CIUIOIIHBIX U Haubojee TOYHOrO MeEToAa  HUX
ONTUMAJIBHOTO Meroza
pa3ZIeeHHBIX Cpes, OIHCaHUS
. rujpasanyeckoro pacuera (Y2)
re0JIOTHYECKON CPeIbl,
Bnageer HaBBIKAMU
MacCHBa FOPHBIX MOPOJT
THAPABINYECKOr0  pacyera  Juis

CTAallMOHAPHBIX M HECTALIMOHAPHBIX
pPESKMMOB TeueHust xkuakocreii (B2)

4. O0beM TUCHUILIUHBI

OO0muit 00beM TUCHUIIINHBI COCTABIIAET 3 3a4eTHRIX equHuIbl, 108 gacos.

Tabnuua 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAKTHAS padoTa, Doona
dopma Kypc/ Jac. CamocTosiTenpHa p .
MPOMEKYTOYHOM

oOyuenus | cemectp | Jlekum | Ilpaktudecku | JlaGopatopHs s pabora, Jac.

aTTecTaluu

" € 3aHATUS € 3aHATUS

OYHas 3/5 32 - 16 60 IK3aMeH
3a04Hast 3/5 8 - 6 94 9K3aMeH

5. CTpyKTYypa U cofep:KaHHe AUCHUIITUHBI

5.1. CtpykTypa AUCHUTIIMHBI

o4Has ¢opma o0yuenus (OPO)

Tabmuna 5.1.1

C AyautopHble
Ne TPYKTYpa JIMCLIATLITHHAT 3aHATHS, Yac. CPC, Bcero, K K OreHOYHBIE
n/n | Homep HammenoBanune n | mp. | a6, qac. qac. onA cpezcTsa
paszena paszena
1 2 3 4 5 6 7 8 9 10
Beenenue. Kpatkuit IIpoToxonst
MCTOpHYECKUH 0030p. J1a00PaTOPHBIX
Ponb Texnuueckoi pabor,
1 1 THIPOMEXaHHKH B 6 ) 2 4 12 OIlK-3.1 BOIIPOCHI ISl
HedTerazoBoi OIlK-4.2 MTUCBMEHHOTO
MIPOMBIIICHHOCTH. orpoca
CgoiicTBa xuaKOCTEH
1 Ta30B.
IIpoToxoibr
I'mapocraruka. O6mue J1a00PaTOPHBIX
3aKOHBI U YPABHEHHUS OIIK-3.1 paoor,
2 2 . 2 - 2 4 8
CTaTUKH KUIKOCTEH U OIIK-4.2 BOIIPOCHI [
ra3os MUCBMEHHOTO
omnpoca
3 3 OCHOBHBIE OHATHS U 8 - 2 4 14 OIIK-3.1 IIpoTokonsl




AynuTopHsle

Ne CTpyKTypa MCIHIIMHbL 3aHATHS, Yac. CPC, | Bcero, K K OrneHoYHbIE
n/m | Homep HaumenoBanue N | Tip. | Jas. yac. Jac. onnA cpencrea
paszena paszena
1 2 3 4 5 6 7 8 9 10
YpaBHCHHS OIIK-4.2 1a00paTOPHBIX
KHHEMAaTHKH U pabor,
TUHAMUKH KATKOCTH. BOTIPOCHI ISt
OrmerTe! Pelinoneaca MUCBMEHHOTO
ompoca
I'nnpaBnuueckuit IIpoTokomnsl
pacueT MpoCThIX U 1ab0paTOPHBIX
CIIOKHBIX pabor,
4 4 TpyOOIIPOBOJIOB. 10 - 4 4 18 OIIK-3.1 BOTIPOCHI JIJIst
OIIK-4.2
SBnenue MUCBMEHHOTO
THIPABIHYCCKOTO ompoca, TEMBI
ynapa JIOKJIaJI0B
[IpoToxoibl
nabopaTOPHBIX
Hcreuenne xuakocren a0oT
5 5 gepes OTBep(f”[H/Iﬂ u 2 - 2 4 8 OIIK-3.1 BOHI;)OCLI ’/:[n;{
OIIK-4.2
HaCaJK{ MMUCHMEHHOTO
oTmpoca, TEMBI
JIOKJIaZIOB
Beenenue B
NOA3EMHYIO IIporokoiibl
THIPOJMHAMUKY. J1a00PaTOPHBIX
3aK9H Z[jipCI/I. OIK-3.1 pabor,
6 6 JInHeHbIi 3aK0H 4 - 4 4 12 BOMPOCHI JIs
OIIK-4.2
¢dbunpTpanuy, MUCBMEHHOTO
OTHOMEpHBIC oTmpoca, TEMBI
MTOTOKH JKUAKOCTEH U JTOKIIAZI0B
ra3oB
OIlK-3.1 IToaroroBka k
7 | Texymurue aTTecTanuu - - - 15 15 OITK-4.2 aTTeCTALIH
OIlK-3.1 DK3aMeHaIoH
8 | Swsamen ) i i 21 21 OI1K-4.2 HBIE BOIIPOCHI
Uroro: | 32 X 16 60 108 X X
3aouHas popma odydenus (OPO)
Ta6muma 5.1.1
C AynuTtopHbIe
Ne TPYKTYPa AHCIHILTHHET 3aHATHA, Yac. CPC, | Bcero, K K O1ieHOYHbIE
n/n | Homep Haunmenosanue N | mp. | Ja. qac. Hac. on U/ cpercTsa
pa3zena pa3zena
1 2 3 4 5 6 7 8 9 10
Beenenune. Kparkuit IIpoTokomnst
HUCTOPHUIECKHIA 0030D. 71a00paTOPHBIX
Ponb rexuuueckoi pabor,
TUIPOMEXAHUKHU B OIIK-3.1 BOMPOCHI IS
! ! HedTerazoBoi ! i ! 14 16 OIIK-4.2 MMCBMEHHOTO
MIPOMBIIIICHHOCTH. orpoca
CaoiicTBa *KHUIKOCTEN
U Ta30B.
IIpoToxoibl
TI'mnpocratuka. Obume 1ab0paTOPHBIX
2 2 3AKOHBI 1 ypaBHEHHA 1 i 1 14 16 OIlK-3.1 pabor,
CTaTUKH KUIKOCTEH U OIIK-4.2 BOIIPOCHI JIJIs
ra3oB MTUCBMEHHOTO
ompoca




CrpyKTypa JUCLUILIUHEI AyRuTOpHbIE
Ne TPYyKTypa Jmcl 3aHATHS, Yac. CPC, | Bcero, Kon MK OrneHoYHbIE
n/m | Homep HaumenoBanue N | Tip. | Jas. yac. Jac. cpencTaa
paszena paszena
1 2 3 4 5 6 7 8 9 10
IIpoTokomnsl
OCHOBHBIE IOHATHS U
ypaBHCHMs 1a00paTOPHBIX
3 3 KHHEMAaTHKH U 2 - 1 14 17 OIK-3.1 pagor,
OIIK-4.2 BOTIPOCHI ISt
JVMHAMHKH JKUIKOCTH.
. MIICEMEHHOTO
OmnsiTe! PeliHonpaca
orpoca
I'mnpaBnuyeckuit IIpoTokonsl
pacyer NpoCThIX U J1a00PaTOPHBIX
CIIOKHBIX ) pabor,
4 4 TpyOOIPOBO/IOB. 2 - 1 15 18 OIK-3.1 BOIIPOCHI JUIst
OIlK-4.2
SIBnenue MIICEMEHHOTO
THPaBINYECKOTO orpoca, TeMbI
yaapa JIOKJIAJIOB
IIpoTokonsl
mabopaTOPHBIX
5 5 | aperomepenmn | 1| | 1 | e | 1e | Omes1 | RS
P P OI1K-4.2 POCBL A
HaCaIKH MTICEMEHHOTO
orpoca, TeMbI
JIOKJIaJI0B
Bsenenue B
MOA3EMHYIO IIporokoiibl
THIPOJMHAMUKY. J1a00PaTOPHBIX
3aK9H )Z[uapcn. OIK-3.1 pabor,
6 6 JInHenHbIi 3aK0H 1 - 1 14 16 BOMPOCHI JIs
OIlK-4.2
¢unpTpanuy; MTICEMEHHOTO
OJHOMEpPHBIE orpoca, TEMbI
MIOTOKH >KUJIKOCTEH U JIOKJIaJI0B
ra3oB
OIlK-3.1 DK3aMeHaIHoH
7| Sxsaven ) i i 9 9 OI1K-4.2 HBIE BOIIPOCHI
Uroro: | 8 X 6 94 108 X X

04HO-3a04Has (popma o0yuenus (O3PO)
He peanusyercs.

5.2.1. Coneprxanue pa3aesioB JUCIUTIIUHBI (TUJAKTUUECKUE €IUHUIIBI).

Paznen 1. «BBenenue. Kpatkuil ucropuueckuii 0030p. Posiab TeXxHHYECKOW TMIPOMEXaHUKU B
He(Tera3zoBoi MPOMBIIIIIEHHOCTH. CBOWCTBA KUIKOCTEN U Ta30B».

Ponb TexHUYECKOM THIPOMEXAHUKN B HE(TETa30BOM MPOMBIILIICHHOCTH. CHJIbI, IEHCTBYIOIIIE
B kKHUIKOCTH. OCHOBHBIE (PU3MYECKHE CBOWCTBA >KUAKOCTH: CKHMAEMOCTh, BSI3KOCTh. [LMOTHOCTB,
KO3 (DUIIMEHT OOBEMHOTO CKaTvsl, JaBICHHE HACBHIIICHHBIX IMapoOB >KUAKOCTH. [ MapocTatudeckoe
JIABJICHUE U €r0 CBOWCTBA. TepMOAMHAMUYECKUE YpaBHEHUs COCTOSIHUA. JKHIKOCTH HEC)KUMAaeMbIE,
KarenbHble, ra3ooopasueie. [ImoTHOCTE MHOTO(A3HBIX cHcTeM. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE
JKUJIKOCTH.

Paznen 2. «'uapocraruka. O01me 3aK0HBI M YPaBHEHHS CTATUKH KUJIKOCTEH U Ta30BY

Mopnens wuaeanbHON (HEBSI3KOM) IKUAKOCTH, aOCONIOTHBIM W OTHOCHUTENBHBIA TTOKOH
(paBHOBecue) >kuakux cpen. CrolomHas cpeaa. HampsbkeHue B CIUIONIHOM cpeie. YpaBHEHHE
JBU)KCHHUSI CIUIOIIHOM Cpeabl B HANPSHKEHUSIX. YPABHEHUE PABHOBECHS MOKOSIIEHCA KHUIKOCTU



(ypaBHeHue Oiinepa). Pacnpenenenue maBieHHS B TOKOSIICHCS HEC)KUMACMOMN KHIKOCTH. 3aKOH
[Tackans. OrtHOcUTENbHBIM MOKOW JKuAKOCTU. Cuibl JaBIEHUS KUJIKOCTM Ha IUIOCKHE U
KPHUBOJIMHEWHBIE IOBEPXHOCTH. | MipaBIrueckuii napajgokc. 3akoH Apxumesa. Y cjIoBUE IUIaBaHUS TE.
YcnoBue cTaTU4eCKON yCTOMYMBOCTH TUIABAKOLIETO TENA.

Paznen 3. «OcHOBHbBIEC MOHATHS W ypaBHEHHS KUHEMATHKH U JUHAMUKA KHUJIKOCTH. OMBITHI
PeitHonbaca» JIMHUM TOKa M TPAEKTOPUM YACTHIL KHUIKOCTU. Pacxon »kuakoctu. MneanpHas U Bs3Kast
KHUIKOCTU. [IOHSTHE O HEHBIOTOHOBCKUX MKHIKOCTSAX. JlaMuHAapHBII M TypOYJICHTHBIN DPEXHUMBI
TE€YEeHUs] BA3KOW KUAKOCTH. OmnbiTel PeiiHonbaca. 3akoH COXpaHEHUsT MacChl, YpPAaBHEHUE
HEpPa3pbIBHOCTU IOTOKA. 3aKOH M3MEHEHUS KOJIMYECTBA JBHMKEHUS M NPUMEPHI €ro MPUMEHEHUS:
OIIPEIENICHNE DPEAaKLUUKM I10TOKa Ha IOBOPOTE U Jp. 3aKOH H3MEHEHUS KUHETUYECKOW SHEPrum.
Huddepenimanbuple  ypaBHEHHS — JBIDKCHUS  HEBSI3KOM  OKMAKOCTH  (ypaBHEHMs  Oiinepa).
Juddepenimanbuple  ypaBHEHHsS JABIWKEHHS BA3KOW kuakoctd (ypaBHenusi Hape-Ctokca).
VYpaBHEHHsT TBIDKCHUS MIICaJbHONW W BA3KOW >KuikocTed B muddepenumansaoii popme. HMuTterpan
bepuymmu. YpaBHenue bepHymin a1 MOTOKa HEC)KUMAEMOH KUAKOCTH. [IprMepbl TEXHUYECKOTro
NpUJIOKEHUS ypaBHEeHHs bepHyiu. Buasl rujpaBaInuecKkux COpoTUBICHUM.

Paznen 4. «'mapaBiuyeckuii pacdeT MPOCTHIX U CIOXKHBIX TPYOONpOBONOB. SIBieHHE
THJIPABIIMYECKOTO YAapay

Pacuer mpocThIX M CHOXKHBIX  TpyOOIpOBOJOB. ['mapaBnuueckue  XapaKTEPUCTHUKU
TpyborpoBooB. Kapuramus. HeycTtaHoBuBIieecs: TBIKEHHE BSI3KOW JKUAKOCTH B TpyOax. YpaBHEHHS
JBIKEHUS IByX(a3Hoi cMmecu B TpyOax. 'mmpaBmuueckuit ymap. @opmyna XKykosckoro. CuioBoe
BO3/ICIICTBUE YCTAaHOBHBUIETOCS MOTOKA HA HEMOABMKHYIO U ABWXKYIYtoCs nperpany. ConpoTuBiIeHUEe
Tena, JBIKyIerocs B kuakocTd. llpodunbHoe compotusnenue. CONPOTUBICHUS TPEHUS.
ConpotuBieHust JaBJICHUS.

Paznen 5. «VcTeueHune KUIKOCTEN Yepe3 OTBEPCTHSI U HACAKI

OnopoxxHeHne pe3epByapoB. VcTeueHne KUJIKOCTH Yepe3 Masble U OOJbIINe OTBEPCTHS, MO
NIEPEMEHHBIM HamopoM. ['MIpaBIMYecKuil pacdyeT OTKPBITBIX pycenl. VcTedeHue >KUIAKOCTH uepes
HacaJKku. [ MIpOMOHUTOpHBIE OIOTA.

Paznen 6. «BBenenune B momzemHyr0 ruapoauHamuky. 3akoH [lapcu. JIuHelHBIH 3aKoH
¢uIpTpaLru; OTHOMEPHBIE TIOTOKH KUJIKOCTEH U ra30B»

OcHoBHble NOHATUS Teopun punbTpanuu. Ckopocts GuibTpanun. [Iponuiaemocts. OnbITh U
3akoH [lapcu. Ilpenensl npuMeHnMocTy 3akoHa Jlapcn M NpUYMHBEL €ro HapymeHus. HenvHeiiHble
3aKOHbl (uibTpaiuu. HWHaukatopHele KpuBble. Koap@uIMEHT NpOIyKTUBHOCTH CKBaXXHHBI.
YcraHoBuBIIasCS (DUIIBTPALIUST HECKMMAEMON >KUAKOCTH. OHOMEpHbIE (UIbTPALMOHHBIE TEUCHUS.
JlebuT u pacnpesneneHue AaBleHUs NpH JUHEWHON ¢uibTparmu. [nocko paguansHas GUIbTpanys
xunkoctn. @opmyna Hromton. Kpusas nenpeccuu. IloTeHnman TOYEUHOro MCTOYHMKA M CTOKA Ha
rwiockoctu. [Ipunnun cynepnozuimy. MHTepdepeHins CKBaKHH.

5.2.2. ConeprkaHuie JUCIUTUTMHBI TTO BUJAM YUEOHBIX 3aHSATHIA.

JleknnoHHbBIE 3aHATHSA
Tao0muua 5.2.1

No Howmep OO0neM, yac.
W paszena 0dO | 300 | 0300 Tema sexun
JIUCTIMTUINHBI
1 2 3 4 5 6
1 2 - Beenenue. KpaTkuii ucropuueckuii 0030p
5 1 2 1 i Ponp TexHHYECKOM THAPOMEXaHUKU B He(TEra30Boit
MPOMBIIIIJICHHOCTH.




No Howmep OO0neM, yac.
i pazzaena 0d0 | 300 | 0300 Tema nexuuu
JUCHIUTUINHBI
1 2 3 4 6
3 2 CBOMCTBA KUIKOCTEN U Ta30B.
4 5 2 1 OO01mye 3aK0HBI M YPaBHEHHUS CTATUKH KUIKOCTEH 1
ra3oB
5 2 OCHOBHBIE TOHSTHUS ¥ YPAaBHEHUS] KHHEMATHKH U
JUHAMHUKH KUJKOCTH
6 2 3aKOH U3MEHEHHS KOJIMYECTBA ABWKCHHUS U IIPUMEPEI
3 5 €ro NPUMEHEHHUs
7 5 I[I/I(b(belieHHI/IaHI)HLIC YpaBHEHUS IBHKCHUS HEBA3KON
1 BSI3KOM KHMJKOCTH
8 2 YpaBHeHnue bepHynu a1 N0OTOKa HEC)KUMAaEMOMN
KHUJIKOCTH
9 2 I'unpaBnudeckuii pacueT NpOCThIX U CIOXKHBIX
TpyOONIpOBOIOB
10 2 HeycranoBuBIIeecs IBHKEHNE BA3KOM KUAKOCTH B
TpyOax
4 2 =
11 2 VYpaBHeHHs ABHKEeHHUs IBYX(ha3HOW cMecH B Tpybax
I'unpasnuyeckuii ynap. @opmyna XKykoBckoro.
12 4 CurnoBoe BO3/ICCTBHE YCTAHOBUBIIIETOCS IMOTOKA Ha
HETOABIKHYIO M JIBIDKYIIYIOCS IPETpajy.
13 5 2 1 HcTeuenue xxuaKocTel yepe3 OTBEPCTUS M HACAAKU
14 6 4 1 Bregenne B No3eMHYIO THAPOAMHAMUKY
HUroro: 32 8 X
ITpakTHyecKkue 3aHATHA
[TpakTuueckue 3aHsITHS YIeOHBIM TJIAHOM HE MPETyCMOTPEHBI.
JlabopaTtopHble 3aHATHS
Tabmmma 5.2.2
No Howmep O06mbewMm, yac.
i paszena 020 | 300 | 0300 Tema 1a00paTOPHOTO 3aHATHS
JUCLIUIIMHBI
1 1 3 4 6
1 1 2 1 Omnpenenenne GU3NIECKUX CBOWCTB KUJIKOCTH
2 2 2 1 M3mepeHne ruipocTaTHUECKOro JaBICHUS
3 3 2 1 Uzyuenne cTpyKTypbl OTOKA )KUIKOCTH U
OTIpeJIeJICHHE PEXKUMA TEUCHUS! JKUIKOCTH
4 4 4 1 Wnmoctpanus ypasaenus beprymm
5 5 2 1 OnpeJeneHne MECTHBIX COPOTHBIICHUH
6 6 4 1 Onpe/ierieHre MoTephb AABJICHUS 110 IJTUHE
HWroro: 16 6 X
CamocrosiTesibHas padora
Tabnuna 5.2.3
No Homep O6beM, yac.
i pazznena Tema Bug CPC
mucumuas | OPO | 300 | 0300
1 2 3 4 5 6 7
1 1 4 14 ) Bgenenue. Kpatkuii | IToaroroBka K
HCTOpHUYECKHi 0030p. Ponb | mUCEMEHHOMY OTIpoCy




No Homep O6mbem, vac.
i pasmena 000 | 390 1 0390 Tema Bug CPC
JVCLIUTUTAHBI
1 2 3 4 5 6 7
TEXHUYECKOW THUAPOMEXaHUKH
B HedTerazoBoit
MpoMbInIeHHOCTH. CBoicTBa
JKUJKOCTEH U ra3oB.
I'mapocraTuka. O6mme | [Togroroska K
2 2 4 14 - 3aKOHBl M YPAaBHEHMs CTAaTHKH | MHCbMEHHOMY OIIPOCY
JKUJKOCTEHN U ra3oB
OcHOBHEIE TTOHSATHS u | lloaroroska K
3 3 4 14 ) ypaBHEHUs KWHEMaTuku u | IMCBMCHHOMY ONpOCY
JUHAMUKHU SKUAKOCTH. OTBITHI
Peitnonbpaca
I'mppaBnuyeckuit pacuet | IlogroroBka K
4 4 4 15 ) MIPOCTHIX u CJIOKHBIX | MICBMEHHOMY OIIPOCY H
TpyOOIIPOBOIOB. SIBneHue | K mpe3eHTaluy JoKJIaga
THJIPABIMYECKOr0 yaapa
. ITonroroska K
Hcreuenue XuakocTenl dyepes
5 5 4 14 - MUCEMEHHOMY OIpPOCY H
OTBEPCTHS U HACAAKH
K [TPEe3eHTALIMHU T0KIaa
Begenne B moazemuyto | [loaroroeka K
TUIPOANHAMUKY. 3aK0H | MUCBMEHHOMY OIPOCY U
6 6 4 14 - Hapcu.  JIMHEWHBIM  3aKOH | K IPE3eHTalUu JOKIaaa
(GubTpanum; oTHOMEPHBIE
MOTOKH >KUJIKOCTEH U Ia30B
7 1-6 15 - - Texymue arrecTanuu IloaroroBka aTTecTanuu
8 1-6 21 9 - OK3aMeH [lonroToBka K 9K3aMeHY
HUroro: 60 94 X X X

5.2.3. [IpenogaBanue AUCITUTUIMHBI BEIETCS ¢ TPUMEHEHUEM CIIEAYIOINX BUJIOB

00pa30BaTeNbHbIX TEXHOJIOTHUA:

— BH3yanu3aius ydyeObHoro marepuana B PowerPoint B quanoroBom pexxume (JIEKIIMOHHBIC
3aHATHUA);

— pabota B MajbIX Ipymnmnax (J1adopaTopHble 3aHATHS);

— pa30op NPaKTUUECKUX CUTyalMi (IpaKTUYECKUE 3aHITHS).

KypcoBble paboThl/IpoeKThl YIeOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

6. TemaTnka KypcoBbIX padoT/IPOEKTOB

7. KoHTpOJIbHBIE pa00THI

Tematrka KOHTPOJIBHBIX pPaboOT.

ok~ wdE

Kunkocts. Buanl skuakocreii.
dusznyeckre CBOMCTBA KUIKOCTEH.

Buasl ruapoctaTudeckoro gaBieHus. CBsi3b MKy HUMHU.
[TpuGopsb! 175t U3MEPEHUS TaBICHHUS.

I'mpapaBnuka. Pa3aensl ruipaBiIvuKy.

OcHOBHOE ypaBHEHHE TUIPOCTATUKH.




7. Cwuna naBieHUs KUAKOCTU HA MIIOCKUE CTEHKH.

8. Cwuna naBieHHs KUAKOCTA HA KPUBOJUHEHHBIC CTCHKH.

9. 3akon Apxumena. [lnaBanue Tem.

10. T'maponunamuka. OCHOBHBIE TIOHSTHSI.

11. Buns! ABMXKEHUS KUIKOCTH.

12. VpaBHeHHE HEPa3pHIBHOCTH YCTAHOBUBILETOCS ABUKEHUS KUIAKOCTH.
13. Pexumsl Teuenus xunkoctu. Yucno Pelinoinsaca.

14. VYpasuenue bepnyiu.

15. TloTtepu Hamopa Ha TPEHHE IO JIIMHE MTOTOKA.

16. IToTepu Hamopa Ha MECTHBIX TUIPABINICCKUX COTPOTHBIICHUSX.
17. Wcredenue xuIKOCTU U3 OTBEPCTUM U HACATKOB.

18. T'mapaBawueckuii yuap.

8. Onenka pe3yibTaTOB 0CBOCHMS AU CHUIIIHHBI

8.1. Kpurepun oOLEHMBaHHs CTEICHM MOJHOTHI M KadyecTBa OCBOCHHS KOMIIETCHIUH B
COOTBETCTBHUH C IUIAHUPYEMBIMU pe3ybTaTaMu 00ydeHus npuBeneHsl B [Ipunoxenun 1.

8.2. PeliTuHroBas cucTeMa OLEHUBAHHS CTEMEHH TIOJHOTHI W KauyecTBa OCBOCHHUS
KOMITETEHIMI 00yJaromuxcst 09HOU (opMbl 00ydeHHs MpeacTaBieHa B Tabimme 8. 1.

Tabmuna 8.1
Ne Bupl MeponpUsATHiA B paMKaX TEKYIIEro KOHTPOIIsS Komuuectso
/o OayioB
1 2 3
1 Tekymias aTTecTanus
11 Crnaua nabopaTopHbIX padot no pazaenam 1,2,3 15
1.2 ITuceMenHbId onpoc 1Mo pazaenam 1-3 AUCIUIUINHEL 15
NTOI'O 3a nepByIO TEKYIIYIO0 aTTECTAILNIO 30
2 TeKymas aTTecTaIus
2.1 Crnaua n1abopaTopHbIX padoT 1o pasaenam 4,5 10
2.2 [TucemMeHHBIH ompoc 1Mo pasaenam 4-5 TUCIUILTHHBL 10
NTOI'O 3a BTOpYO TEKYIIYIO aTTECTAIUI0 20
3 Tekymias aTTeCTaIus
3.1 Crnaua nabopaTopHbIX padoT 1o pasaeny 6 20
3.3 ITuceMeHHBIH O1poc 1o pasjeny 6 AUCIUTUTHHEL 30
NTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALUIO 50
BCEI'O 100

9. YueOHO-MeTOAUYECKOEe U MH(OPMAITHOHHOE 00ecneyeHHne TUCIMIIHHbI

9.1. IlepeueHb peKOMEHIyeMOI JInTepaTyphl npeacrasiieH B [Ipunoxennn 2.

9.2. CoBpemenHble mpodeccuoHanbHble 0a3bl NaHHBIX U HWH(POPMAIIMOHHBIE CIPAaBOYHBIE
CHCTEMBI

- OBbC «M3parenncTBa JlaHby;

- DBC «3nekrpoHHOro m3narensctsa FOPANT;

- CoOctBennas nonHorekcroBas 6a3za (I16J]) BUK TUY;

- Hayunas snextponnas 6ubnmnoreka «eLIBRARY.RU»;

- OBC «IPRbooksy;



- Hayuno-texuuueckass Oubmmoreka ®I'BOY BO PI'Y nHedtn wu raza mmenu HW.M.
['yOkuHa,
- Hayuno-rexaudeckas 6ubmuoreka ®I'bOY BIIO YI'HTY (r. Ya);
- Hayuno-texuuueckas 6udnuorexka ®I'bOY BIIO VITY (r. YxTa).
9.3. JluneH3noHHOE W CBOOOJHO pacIpoCTpaHsIeMOe MporpaMMHOE OOecriedeHue, B T.U.
OTEYECTBEHHOTO MPOU3BOJICTBA:
1. Microsoft Office Professional Plus;
2. Microsoft Windows;
3. Zoom.

10. MaTepI/IaJILHO-TeXHI/I'leCKOC o0ecneuyeHue JAUCHUIIJIUHBI

[Tomemienust Ui MPOBEACHUST BCEX BUIOB PAaOOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM,
YKOMIUIEKTOBaHbl HEOOXOIUMBIM 000PYA0BAaHUEM U TEXHUUYECKUMHU CPEJICTBAMU O0YUEHHUS.

Tabmuua 10.1

[TepedyeHb TEXHUYECKHX CPENCTB 00yJIeHHS,
HEOOXOAMMBIX ULl OCBOCHHS TUCLIMIUTHHBI
(IeMOHCTpaIMOHHOE 000pYIOBaHHE)

[lepeuens 00opymOBaHUS, HEOOXOAUMOTO IS
OCBOEHHS JUCIUIIINHEI

Ne i/t

1 MoHO61I0K, TOKyMEHT-Kamepa ITpoekTop, akycTHueckast cucTeMa (KOJOHKH),
IIPOEKIIMOHHBIA KpaH

11. MeTtoauueckune ykazanus no opranuzanuu CPC

11.1. MeTtoauueckue yKa3aHus 110 MOJATOTOBKE K IPAKTUYECKUM, JIAOOPATOPHBIM 3aHSTUSIM.

Metoaudeckiue yka3zaHds TI0 BBIIOJIHEHUIO JIaOOpAaTOpPHBIX paboOT [uisl CTYIACHTOB
Harnpasienus 21.03.01 HedrerazoBoe neno Bcex mpoduneit u Bcex ¢opm obOyuenwus/coct. M.IO.
3emenkoBa, K.C.Boponun; TIOMEHCKHMH TOCYIapCTBEHHbI HE(TEra3oBblii YHHMBEPCUTET. —
Tromens: U3narensckuii nuentp bUK, TroMI'HI'Y, 2015.— 28 c.

11.2 Meronnyeckue yka3aHus IO OpraHU3alMH CaMOCTOSATEIbHON padoThI.

I'mapaBnuka: Metoandyeckre yKa3aHUsl 110 OpPraHU3aLMM CaMOCTOSTENbHOM paboTel U
U3y4eHHIO Kypca s cTyieHToB HampasieHus 21.03.01 HedrerazoBoe neno Bcex mpoduiieit u
Bcex (popm oOyuenusi/coct. M.IO. 3emenkona, K.C.Bopouun, M.A.Anekcanapos, A.A.Benrepos;
TroMeHCKkHH rocynapcTBEeHHbIH He(dTerasoBblii yHHBEpCUTET. — TrOMeHb: M3parenbckuil LEHTp
BUK, TromI'HI'Y, 2015.— 20 c.




[Tpunoxenue 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OICHUBAHUSA

Jucuunnmua ['mapasinuka
Kon, criermanbeaocTth 21.05.06 Hedrerasosble TEXHUKA M TEXHOJIOTHH

Hanpasnennoctb
TexHnonorust OypeHusi HeQTIHBIX U Ta30BbIX CKBAXKUH

Pazpabotka u skcruTyaTanust HeTSHBIX U Ta30BBIX MECTOPOXKICHHHA

KOZ[ 1 HAMMCHOBAHUEC

Ko Kpurepun oneHIBaHUS pe3yNbTaTOB OOYICHHUS
KOMHCTGHH - pe3ynbpTaTa 00y4IeHHs 1o puTep Pesy v
H IUCLIUILIAHE 1-2 3 4 5
1 2 3 4 5 6
3naer — He 3naer Buzast JleMoHCTpUpyeT OTEIbHbIE JemoHcTpupyeT nocrarounsle | JleMOHCTpUpYeET
KOPTIOPATHBHOH KOpHOpaTHUBHOU 3HAHMA [0 BUJIaM 3HAHMA [0 BUIAM WCYEPIBIBAIOIINE 3HAHUS TIO
JIOKyMEHTaIluU KOpPHOpaTHUBHON KOPIIOPaTUBHOMN BUJIaM KOPIIOPATUBHOM
OIIK-3. nokymenTtanuu (31) Y priop priop priop
C 6 JIOKYMEHTaIUU JIOKyMEHTaIu! JIOKyMEHTaIlu1
nocooeH
YmMmeer paboTtath c Ymeer paboTats ¢ Ymeer paboTats ¢ B coBepiueHcTBE y™mMeeT
paspabartbiBaTh He ymeer paborats ¢
aBTOMATH3UPOBAHHBIMH aBTOMATH3UPOBAHHBIMH aBTOMATH3UPOBAHHBIMH pabotats
Hay4YHO- aBTOMATH3UPOBAHHBIMH . .
CHUCTEMaMH, . CUCTEMaMH, JEUCTBYIOLUMHU CHUCTEMaMH, JeHCTBYIOIUMU aBTOMATH3UPOBAHHBIMH
TEXHUYECKYIO, . CHCTEMaMH, ICHCTBYIOIIIMH .
JedcTByomuMu Ha APM Ha APM, nonyckas Ha APM, nonyckas CUCTEMaMH, JeHCTBYIOIUMU
MIPOEKTHYIO U Ha APM
CIVIKEGHYIO V1) 3HAYUTEIbHbIE HETOYHOCTH HE3HAYNTEeJIbHbIE HETOYHOCTH | Ha APM
Y Y Bnanmeer HaBBIKAMU B coBepmieHCcTBE BiameeT
JTOKYMEHTAIIHIO, He Bmageer HaBbIKaMu Brnaneer HaBbIKaMu aHanmu3a 1 | XOPOIIO BIIaJIeeT HABBIKAMUA
aHanmm3a W pa3paboTKh HABBIKAMH aHAJIH3a U
0pOpMIIAT aHau3a u pa3paboTKu pa3paboTKH OTAETHHBIX aHalm3a u pa3paboTKu
OTJENBHBIX HAYYHO- pa3paboTKK OTHETHHBIX
HAy9IHO- OTICIBHBIX HAYIHO- HAyYHO-TEXHUYCCKHX, OTJIEbHBIX Hay4YHO-
TEXHUYECKUX, TPOEKTHBIX HAyYHO-TEXHHYCCKIX,
TEXHUYECKHE TEXHUYECKUX, IPOCKTHBIX U MIPOEKTHBIX U CIYXKEOHBIX TEXHUYECKUX, IPOEKTHBIX U
u CITYy’KEeOHBIX MPOEKTHBIX U CIYXKEOHBIX
OTYETHI, 0030DHI, CITyeOHBIX JOKYMEHTOB, JIOKyMEHTOB, HAYYHO- CITy)eOHBIX JJOKYMEHTOB,
JIOKyMEHTOB, Hay4HO- JIOKyMEHTOB, HAYYHO-
myOIuKaIuy, Hay4YHO-TEXHUUECKHUX TEXHUYECKUX OTUETOB, Hay4YHO-TEXHUUECKHUX
TEXHUYECKUX OTYETOB, o TEXHUYECKHUX OTYETOB,
peueH3uu . 0TYETOB, 0030POB, 0030poB, MyOaMKaIui 1Mo 0TYETOB, 0030POB, N
0030poB, MyOaMKaAIUU 1O o o 0030poB, MyOIUKaIUi 10
myOIUKanyii o pe3yabTaTaM | pe3yJbTaTaM BBITIOJTHEHHBIX myOIUKani 10 pe3ybTaTam
pe3ynbTaTtam pe3yJibTaTaM BBIITOJIHEHHBIX

BBINOJIHEHHBIX padoT (B1)

BBITIOJTHEHHBIX paboT

pabort

BBITIOJTHEHHBIX paboT

pabor




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS
pe3ynbpTata 00ydIeHHs 1o
KOMITETEHIINN
JVICIIUIIIHHE 1-2 3 4 5
1 2 3 4 5 6
HemoncTpupyet
3Haer CYIIECTBYIOIIHC JleMOHCTpHPYET OTAEIbHBIE JIeMOHCTpHPYET AOCTATOUHBIE
He 3naer cymecTByromniue HCUEPIIBIBAIOIIIE 3HAHUS 10
METOIBl THIPABINIECKUX 3HAHMS 110 CYNIECTBYIOIINM 3HAHMA 110 CYIIECTBYIOIINM
METO/IbI THAPABIMIECCKUX CYIIECTBYIOIIMM METOJaM
pacdeToB, MPUMEHSIEMBIX B METO/aM THAPAaBINIECKUX METO/aM THAPaBINIECKUX
OIIK-4. pacyeToB, IPHUMEHIEMBIX B THIPaBINYECKUX PACIETOB,
paMKax N pacyeToB, IPUMEHIEMBIX B pacdeToB, MPUMEHAEMBIX B
Criocoben . paMkax npodeccrnoHanbHON N . MIPUMEHSIEMBIX B paMKaxX
npogecCHOHANTBHON pamMkax npodeccrnoHanbHON pamMKax mpohecCHOHATBHON .
HCIIONB30BATh JeATEILHOCTH npodeccroHabHOM
nesitenbHocTH (32) JIeATEeIbHOCTH JIeATEIbHOCTH
pauroHaNIbHbIE JIeITeIbHOCTH
METOIBI YmMmeer MIPUMEHATH YMeer npUMeHsTh YMeer IpUMeHsTh
N He ymeer npumeHsTh B coBepuieHcTBe ymeeT
MOJICTIUPOBAaHUH | JIOTHYECKOE  IOCTPOCHHE JIOTHYECKOE TIOCTPOCHHUE JIOTUYECKOE MOCTPOCHHE
N JIOTHYECKOE TIOCTPOCHHUE . . NPUMEHSTD JIOTHYECKOE
MPOLIECCOB obpabaThIiBaeMOi . oOpabaTbIBaeMOi obpabaTbiBaeMOi .
oOpabaTbIBaeMOi HOCTpOeHHe 00padaThBacMOi
MIPUPOJIHBIX U uHpopManum o mporeccax nHpopManuu o npoueccax u uH(pOpMaLMH 0 TIpoLeccax U
nHpopmanum o npoueccax u uH(popMaLK 0 Tporeccax u
TEXHUYCCKUX u SABJICHUAX C J1(S)0:310] SIBJICHUAX C LCIBIO SABJICHUAX C LCJIBIO
SIBTICHUSIX C €TI0 SIBIICHUSIX C IETIBIO
cHucTeM, OTIpeEICHUS OTIPEAEIICHNUS ONITUMAIEHOTO OTIPEAEIICHNUS ONITUMAIEHOTO
OIIPEAEIICHNUS ONTUMAIEHOTO OTIpEETICHUS ONITUMAIBHOTO
CIUIOLTHBIX U ONITHMAJIEHOTO MeToza METO/1a THAPABINIECKOTO METO/1a THAPABINIECKOTO
METO/1a THAPABINIECKOTO METO/1a THIPABINIECKOTO
pa3ierIeHHbIX THIPABIIMYECKOro pacdera | . pacdera, I0IycKas pacdera, I0IycKas acueTa
cpexn, y2) P 3HAYNTEIbHbIE HETOYHOCTH HEe3HAUNTENbHbIE HETOUHOCTH | |
reojorudeckoil | Bmameer HaBbIKaMHA

cpenbl, MaccuBa
TOPHBIX MOPOJT

TUAPABINYCCKOIO pacycTa

JUIA CTallMOHAPHBIX n
HECTAlIMOHAPHBIX
PEXKMUMOB TCUCHUA

xkuakocreit (B2)

He BnaneeT HaBBEIKaMHU
TUIPABIMYECKOI0 pacyeTa JUist
CTallMOHAPHBIX U
HECTallMOHAPHBIX PEKUMOB
TEUEHHUS KUJIKOCTEH

Bianeer HaBeIKaMu
TUIPABIMYECKOI0 pacyeTa JUist
CTallMOHAPHBIX U
HECTallMOHAPHBIX PEKUMOB
TEUEHHUS KUJIKOCTEN

Xopouio BiajeeT HaBbIKaMU
TU/IPABIMYECKOI0 pacyeTa JUist
CTallMOHAPHBIX U
HECTallMOHAPHBIX PEKUMOB
TEUEHHUS KUJKOCTEN

B coBepiieHcTBE HaBBIKAMHU
TUPABIMYECKOI0 pacuera s
CTallMOHAPHBIX U
HECTallMOHAPHBIX PEXKUMOB
TEUEHHUS JKUJIKOCTEN




KAPTA

o0ecre4yeHHOCTH JUCHMILUIMHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

Hucuunnuna ['uapaBinvka
Koz, cnenmansaocts 21.05.06 Hedrerazosble TEXHUKA M TEXHOIOTHHI

Hanpasnennoctsb
TexHonorHst OypeHUs: HEPTAHBIX M TA30BBIX CKBAXKUH
PazpaboTka u skcrTyaTanust HEQTIHBIX U Ta30BbIX MECTOPOXKIACHUMA

[Tpunoxenue 2

KouTunrent ObecreueHHOCTh Hanuuue
Komanuectso
Ne Haspanue y4eOHOTO, y4eOHO-METOJMIECKOTO U3aHHMs, aBTOP, H3AATEIBCTBO, BUL PK3EMILLIDOB B 00yUaromuxcs, o0ygaromuxcs 3NIEKTPOHHOTO
n/n W3/IaHMsL, TOJ U3JTaHUS BI/IKp UCTIOJIb3YIOIIUX auteparypoli, | Bapuanrta B ObC
YKa3aHHYIO JINTEPaTypy % (+)
I'mppaBauka : y4yeOHMK M TNPakTUKYM MJIsl akaJeMudeckoro OakamaBpuara / B. A.
Kymunos, O. M. Kaptamos, A. I'. KoBanenko, 1. B. Kosanenxo. - 4-e u3n., nep. u gomn. - M
1 |: UsznarensctBo MOpaiit, 2019. - 386 c. - (bakamaBp. Axkamemuueckuii kypc). - URL: oP 30 100 +
https://urait.ru/bcode/432989. - Pexum pgocryma: Juis aBTop. mnojb3oBarenedl. - OBC
"FOpaiit".
5 TunpaBmuka [Tekcr] : y9eOHHK IS BY30B, 00YYAFOIIUXCS IO TEXHHYECKIM HATIPaBICHUSIM 60 30 100 )
u crieranbHOCTIM / A. A. T'yces. - M. : FOpaiiT, 2013. - 285 c.
I'uppasimuka [Tekcer] : y4eOHUK ISl CTYICHTOB BY30B, 00YYaOIIMXCS 10 HAMPABJICHUIO 35 30 100
3 noarotoBku "Crpoutenscteo” / H. H. Jlammmes. - 4 u3a., crep. - Mocksa : Akagemusi, 2012. -
-269 c.
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