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1. OBIIUE CBEIEHUSA

VYyeOHnas aucuumianHa «['uaporazoiuHaMuKa» U3y4aeTcsl B YETBEPTOM U IS TOM CEMECTPAX .
KypcoBas pabora — npeaycMOTpeHa B IATOM CEMECTPE.

1.1. ®opma MpoMEeKyTOYHOM aTTecTaIuu:

‘ICTBGprIfI CECMCCTP - 3a4eT

MIATBIN CEMECTP - OK3aMCH

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

YyeOHass AUCUUILIIMHA l'upporazogvHaMuKa OTHOCUTCS K OO0S3aTENbHOM 4YacTH
IIPOrPaMMBlI.

OcHOBOM 111  OCBOGHHS JUCUUIUIMHBI  SBISIOTCA — pe3yibTaTbl  OOydeHHs IO
IPEIUIECTBYOLUM AUCIUIIIIMHAM U TPAKTUKaM:

- duznka;

- XHMHS HEOpraHUYeCKas;

- MaremaTuueckuii aHaJIU3, UHTErpaibHble U AuddepeHInaibHbIe HCUUCIICHUS;

- Tennodusuka.

PesynbraTel 00y4eHus 0 y4eOHOM JUCIUTUIMHE, UCTIONB3YIOTCS MIPU U3YYECHUH CIETYIOIIUX
JUCUHUILIMH U IPOXOKICHUS MMPAKTHK:

- TennomaccooOmeH;

- CucreMsl OTOIIEHNS, BEHTUIISALMY U KOHIUIIMOHUPOBAaHUS BO3LyXa.

Pe3ynbpTaTel OoCcBOEHMsI yuyeOHOW NUCUUIUIMHBI B JajbHElIIeM OyAyT HCIIOJIb30BaHbI NPHU
BBINOJIHEHUH BBITYCKHON KBaTM(PUKALIMOHHOM paboTHI.

2. HEJIN U IINTAHUPYEMBIE PE3YJbTATBI OBYYEHUA 11O
JUCIHUIIVIMHE

]_IGJUIMI/I I/I3y‘-I€HI/I$[ JOUCHUITIIINHBI ((FHI[pOFaSOI[I/IHaMI/IKa» SBJIAIOTCA.

— (opMHpOBaHHE HAyYHOTO MHPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
paSBI/ITI/ISI FI/II[pOFaBOI[I/IHaMI/IKI/I;

— ¢opMHUpOBaHHE CHCTEMBI 3HAHUN O 3aKOHAX MEXaHUKH KMJKOCTH U Ta30B MPH PELICHUU
BOHpOCOB TCIIOTCXHUKU,

— U3y4YEHHUE TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS THIPOTra30IMHAMUYECKUX TTPOLIECCOB MPHU
00ecTeueHnH TeTNTIOTEXHUUECKHUX MPOIIECCOB;

—npuoOpeTeHne MHTepeca K HUCTOPHUM  Pa3BUTUS H  JOCTHKEHHUSIM B  00JIacTH
FHHpOFaSO)II/IHI/IMI/IKI/I ;

— pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUICEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi B MpOLEcce HU3Y4YeHUs AUCLUUIUIMHBI, MPUOOPETEHHE COBPEMEHHBIX HayUHBIX
B3TJISI0B, UCH B X0/ paOOThI ¢ Pa3IMYHBIMA UCTOYHUKAMU WH(OPMALINK;

— HUCITIOJIb30BAHHEC HpI/I BBIITOJTHCHUHN HpaKTI/I‘IeCKI/IX Sa)IaHPII)’I 10 FI/I)IpOFaSO}II/IHaMI/IKe METOOOB
CpaBHEHHS, OOOOIICHHS, CHUCTEMATH3allMU, BBISBICHUS TMPUYMHHO-CIICJICTBEHHBIX CBSI3CH,
(1)OpMy.TII/Ip0BaHI/Ie BBIBOJIOB JIA 1/13yqu1/I;1 paBJ'II/I'-IHI)IX CTOpOH TCXHOJIOTHUYCCKUX HpOHeCCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPO(deCcCHOHATBHOMI cdepe.

- (dbopMupoBaHue y 00ydarolUXcsi KOMIIETEHIINH, YCTaHOBICHHBIX 00pa30BaTeIbHOM
nporpammoii B cootBercTBUU ¢ PI'OC BO 110 1aHHON AUMCHUIUIAHE.

PesynbraToM 00ydeHuss 1Mo y4eOHOW NUCHMIUIMHE SBJISETCS OBJIAJCHHE OO0YYarOIIUMUCS
3HAHUSAMH, YMCEHHUSIMHU, HaBBIKAMH M OIBITOM JCSITEIBHOCTH, XapaKTEPHU3YIOUIUMHU IPOIIECC
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dbopMUPOBaHUS KOMIIETEHIIMI M OO0ECIeYnBaIOIIUMHU JOCTH)KEHHE IUJIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHUS yUeOHOM AUCIUIUIMHBI.

2.1.

dopmupyeMbIe KOMIIETCHIIMN, HHAUKATOPHI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INUIAHUPYCMBIMHU pE3yJibTaTaMH 06yquI/I$[ 10 AVCLIUIIIINHEC.

Koa u HanMeHOBaHHUe

Koa u HamMeHOBaHHe

IInanupyemeblie pe3yJbTAThI 00y4eHH

HHIUKATOPA
KOMIIeTeHIIMH 110 AUCHUIIMHE
AOCTHKEHMs1 KOMIIeTeHIINH
OIIK-3 NJI-OI1K-3.2 — [IpumeHsieT METOIBI MOJICTUPOBAHUS
Crioco0eH IpUMEeHSTh IIpuMeHeHne TeOpeTUYECKUX TEXHUYECKUX 0OBEKTOB U
COOTBETCTBYFOIIHI OCHOB (DU3MKH IIPU PELICHHH TEXHOJIOTHUECKUX TPOLIECCOB C
¢busnko- NPUKIIATHBIX 337181 HCIIOJIb30BAHMEM CTaHIapPTHBIX MAKCTOB.
MaTeMaTH4YeCKHI IPOMBIIIICHHOH — Hcnone3yer 3aKOHBI B OCHOBHBIE
aImapar, MeTO/Ibl TCINIOSHCPTCTUKHU (hM3UKO-MaTeMaTHIECKHE MOJIEITH
2
AHAI3A 1 MEXaHU3MOB JIBHKECHUS KUAKOCTH.
— Ilpumenser MeTo bl NPOBEACHUS
MOJIEJIMPOBAHUS, P AL OIPORCA
HKCIEPUMEHTOB TI0 33IaHHBIM METOIMKaM
TEOPETUYECKOI0 U .
¢ 00pabOTKOH M aHAITH30M PE3YJIbTATOB C
JKCIIEPUMEHTATLHOTO o
WCTIOJIb30BaHUEM OCHOBHBIX YPaBHEHUH
UCCIIeIOBAHUS TIPH
THJIPOTa30IMHAMUKH, METOJIOB X
peLeHun .
pelIeHHs, TOHITUH, THITOTE3 U
poheCCUOHATBHBIX N
JOIyLIEeHNH.
3a1a4 .
— Hmeer npakTHYECKHI OIBIT pacueTa
THPaBIMYECKHUX CETeH U BEIOOpa
o0opyaoBaHusl.
OIIK-4 NJ-OIIK-4.1 — YnorpebsisieT o0IIne NOHSTHS, 3aKOHBI
Cnocoben Hcnonb30BaHne OCHOBHBIX Y ypaBHEHHSI CTATUKH, KHHEMATHKU U
JACMOHCTPUPOBATH 3aKOHOB ABMXXCHHUS )KUAKOCTU U | NHHAMHKH )KHIKOCTEH U ra3os.

NPUMEHEHHE OCHOBHBIX
CIOCO0OO0B MOJIyYEHUS,
npeoOpa3oBaHus,
TpaHCIIOpTa U
UCTIOJTb30BaHUSI
TCIIJIOTHI B
TCINIOTCXHHUYCCKHUX
YCTaHOBKax U CUCTEMax

rasa JJis1 pacucToB
TCINIOTCXHUYCCKUX YCTAHOBOK U
CHUCTEM

— Ilpumenser ocHOBHbIE (hU3NUECKUE
CBONCTBa PEAJIbHBIX KUJKOCTEN U ra3os,
HCIIOJIB3YEMBIX B TEIUIOTEXHUKE B
Ka4eCTBE SHEPro- U TEIIOHOCUTENEH,
TEXHOJIOTMYECKUX KOMIIOHEHTOB,
CMa30YHBIX U OXJIAKJAIOIIUX KUJKOCTEH,
a Takke paboyux Ted B THEBMO- U
THUIPOCUCTEMAX.

NA-OITK-4.2

Hcnonb3oBanue 3HaHMs
TEMI0(pU3NIECKUX CBOMCTB
paboYmx Ten Mpu pacyeTax
TETIOTEXHUIECKUX YCTAHOBOK U
cUCcTeM

— Hcnonbe3yer MeTonuKu pacueTa u
IIPOEKTUPOBAHHUS IETAJIEH U y3JI0B
TEIUIOTEXHUYECKOT0 000PYAOBaHUS B
COOTBETCTBHH C TEXHUYECKUMH 3aTaHUSIMH
1 UCIIOJIB30BaAHUEM CTaHAAPTHBIX CPEACTB
ABTOMATH3aLUH [IPOEKTUPOBAHUS C
Y4eTOM 3HaHUH OCHOB TEOPHH
MOTPAHUYHOTO CJI0S, OCOOEHHOCTEMH
OTIpeJIeIICHUs] YCHUIIWA, BOSHUKAIOIINX MPU
00TeKaHWH TN U JIp.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO6mast TpyA0EMKOCTh yueOHOM JUCUUIUIMHBI IO y4eOHOMY IJIaHy COCTaBIISCT:

110 OYHO-320YHOU (hopMe 0OyUeHUs — 6

192

3.¢. qyac.




3.1. Crpykrypa yueOHON JUCHHUILIIUHBI

11 O0YYAIOIIMXCsI 10 BUaM 3aHsATHI (04HO-3a04Has popMa 00ydIeHH)

CTpyKTypa U 00beM JUCHUTIHHBI

KonTakTHas aynutopHas padora,

CamocTosiTeJibHasi padoTa
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4 cemectp 3a9eT 64 10 10 36
5 cemecTp DK3aMeH, 128 16 16 8 56 32
Kypconas
pabora
Bcero: 192 26 26 16 92 32




3.2. Crpykrypa y4eOHON JUCIUTIIMHBI I 00yYarOIIMXCs 0 pa3iesiaM U TeMaM JUCIUIUIMHBL: (0YHO-3a09Has (hopMa O0yICHHS)
IInanupyembie Bujabl yueOHol padoThI
(KOHTpOJIMpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL - Buael 1 gopMbI KOHTPOJIBHBIX
OCBOEHMSI: © @ = & g MepOoNpHusITHIA, 06ecneqr}‘Bammne no
Ko (bI) HaumenoBaHnue pa3aeioB, TeM; o § v é o g B 5 COBOKYITHOCTH TEeKYIIIUH KOHTPO.JIb
(I)OpMPlpyeMOﬁ(!:lX) (opma(bl) TPOMEKYTOYHOH aATTECTALMH ?: § ?‘ﬁ E- g § % E § yCIIeBaeMOCTH,
Kor:;;il;ﬂzg(()l;) " Er E E § é E ; § 3 (opMBI IPOMEKYTOYHOTO KOHTPOJIS
JMOCTHIKEHHUS i = E 8 G z \5 ycIeBaeMoCTH
KOMIIeTeHI Ml = =8 i = = © A
4YeTBEPTHIH ceMecTp
OIIK-3: Paznen |. OcHoBbI ruaporazoquHaMukn. I'mapocraruka. X X X X 30
NJI-OITK-3.2 Tema 1.1 4 X DOopMBI TEKYIIIETO KOHTPOJIS
OIIK-4: CBoiicTBa XUIKOCTEH U ra30B. MeTOIbI ONIpeieICHUs U o pazzaeny |:
NA-OIIK-4.1 pacuera. Tabmuier, HOMorpamMmMbl. CBOWCTBA CMeCeH. 1. xoHTpONBHAs padota Nel.
NJ1-OI1K-4.2 Tema 1.2 4 X 2. 3ammra Jab0paTOpHBIX padoT.
lunpocratuueckoe narinenue. Cucrema audQepeHIuaaTbHbIX
ypaBHEHUH Diiniepa sl COCTOSIHUS IOKOSI ra3a, XKUAKOCTH.
Tema 1.3. 2 X
OcHoBHOE ypaBHEHHUE TUIpocTaTuky. [IpakTuueckoe
MIPUMEHEHNE YPaBHEHUE THIPOCTATHKH.
[Ipaktnueckoe 3anstre Ne 1.1 6
Onpenenenue u
pacder mokasaresei CBONCTB XKUAKOCTEHN U ra30B (TaOIHIIbI
HOMOTPaMMBI)
[Ipaktnueckoe 3anstue Ne 1.2 4
Pacuer maBieHus KUIKOCTEN U ra30B Ha JTHO U CTEHKU
pe3epByapoB (EMKOCTEH).
JlaGopatopnas padora Ne 1.1 2
OrnpenenexHre IIOTHOCTH CMECEU KUAKOCTEH
AKCTIEPUMEHTAIBLHO U METOJIOM pacdeTa.
JlaGoparopHas padorta Ne 1.2 2
OrnpezaeneHre HaChIMHON INIOTHOCTH CHITYYUX MAaTepUasIOB.
JlaGopatopnas padora Ne 1.3 2
JaBnenue. MeToas! 1 ipruOOPHI 7S €TO U3MEPEHMSL.
JlabopaTtopHas pabora Ne 1.4 2
M3yueHue OTHOCUTENBHOIO MOKOS JKUJIKOCTH B COCY/IE,




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o ° - S % MepONpUsITHI, oﬁecneqpinammne no
KOJ(BI) HanmenoBanne pasieJios, TeM; > 0 E o g z 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g § ?i &g § % = § yCIeBaeMOCTH;
Kox:;;fg;l;:(()l::) " § E E é g E g g g (hopMBI MPOMEKYTOTHOTO KOHTPOJISI
JTOCTHIKEHUS 2 = E e o z g ycneBaeMoCTH
KOMIIeTeH I i = ks = A FE | ©A
PaBHOMEPHO BpallaloUIeMCsl BOKPYT BEPTHUKAJIBHOM OCH.
3auér 6 YCTHBIN OIpoc 10 BOMPOcaM
HUTOI'O 3a yeTBepTHIii ceMecTp 10 10 8 36
IIsiThIii cemecTp
OIIK-3: Paznen |l. 'maponnnamuxka. X X X X 20 ®DopMBI TEKYIIETO KOHTPOJISA IO pa3aeiy
N-OIIK-3.2 Tema 2.1 2 X Il
OIIK-4: OCHOBHBIE IOHATHS: CKOPOCTh IBHKEHHSI PACXO. )KHIKOCTH U 1. xoHTpONBHAs pabota Ne2.
N-0OI1IK-4.1 ra3a, 5KBUBAJICHTHBIN tuametp. [I0Tok ®uaKocTy (rasa): 2. 3amuTa 1a00paTOpPHBIX PadoT.
NJ-OI1K-4.2 HaIOPHBIN, YCTAHOBUBIICHCS. Y paBHEHUE HEPa3PBIBHOCTH
NOTOKa. PeXXUM JIBIKEHHUS MTOTOKA.
Tema 2.2 2 X
Cucrema nuddepeHInanbHBIX ypaBHeHNH Diinepa U OTOKa.
YpaBHenue bepnyinu st uaeanbHoM )xuakocTu. Juarpamma
bepnymnu.
Tewma 2.3 1 X
YpaBHenue bepHyinu ajist peaibHOM KUJKOCTH. Y paBHEHUE
DHEPTeTUYECKOro OajlaHca MOTOKA.
Tema 2.4 1 X
[Tpubopk! u1st 3amMepa CKOPOCTH B Pacxo/ia MOToKa. DIEMEHTHI
teopun moaodus. Cormto, auddy3op.
Tewma 2.5 1 X
HUcredenne xuaxocteli (ra30B) yepe3 HACAJKU H OTBEPCTHSL.
KoadduimeHTs CKOPOCTH, CKATHS CTPYH, Pacxoia.
Tema 2.6 1 X

TpancnopTupoBka xuakocTd. Hacocsl 1 nx kiaaccuduxanus.
[TapameTpsl paboTbl HacocoB. [lopiiHeBbIe HACOCHI: COOCTBEHHO




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)
pPe3yabTaThl
OCBOEHMSI:
KoA(bI)
dopmupyemoii(bix)
KoMneTeHuuu (it) u
HHIUKATOPOB
JOCTHKEHHU ST
KOMIIeTeHU M

HaumenoBaHnue pa3aeioB, TeM;
(opma(bl) TPpOMeKYTOYHOH aATTECTALMH

Bujbl yueoHO# padoThl

KonrakTHas padota

Jlexkuuu, yac

IIpakTH4eckue
3aHATHS, YAC
JlaGopaTopHbie
paboThI, yac

IIpakTuyeckas

MOAroTOBKA, Yac

CamocTosiTeTbHAsN
padora, yac

MOPIIHEBOU, IPOCTOrO NEUCTBUS, ILUTYHXEPHBIA IPOCTOrO
JeHCTBUS, TUTYH)KEpHO-IUapparMOBBIi, IUTYHKEPHBIN IBOMHOTO
JerctBud. CxeMbl M IPUHIUI ACUCTBUSL.

Tema 2.7

HentpobexHbie Hacockl. Hacocs! aApyrux THIIOB (OCEBEIE,
BUXPEBBIE, POTAIIMOHHBIC, CTPYiHBIe, MoHTexX10). [Tondop
HAaCOCOB.

Tema 2.8

[Nepememenne razoB. Kommpeccopsl 1 nX KilaccU(pUKALHS.
Bentunsarops! oceBbie U 1IeHTpoOekHbIe. CXeMBbl M PUHIIMIT
neiictBus. 'azomyBKH (IeHTPOOEXKHBIE, POTALIIOHHBIE), CXEMBI U
MPUHLIUI ICHUCTBHUS.

Tema 2.9
Typ6okommpeccopsl Bakyymubie Hacochl. [lnddy3noHHbie
HACOCHI, CXeMa, IPUHITHIT JAeicTBHsL. [10100p KOMIIPECCOPOB.

Tema 2.10
Knaccudukanus tpydonpoBonos. ['mapapnuyeckuii pacyet
TpyObOonpoBoOJIa.

Tema 2.11
EcrtecTBennas tsara. Y CcioBUS €CTECTBEHHOM TATH.

[IpakTnueckoe 3ansatue Ne 2.1
Pacuet xputepus PeitHoinblica, onpeienieHuE Xapakrepa
JIBUKEHHS KHUJIKOCTH U Tasa.

[Ipaktuueckoe 3ansitae Ne 2.2
Ompenenenne THAPOIIOTEPH B TPyOOIIPOBOIE.
Pacuer mosHOTO Haropa B TpyOoIpoBoJIe.

Buasbl 1 popMbl KOHTPOJIBHBIX
MeponpuATH, 00ecieYnBaOIHe 10
COBOKYITHOCTH TeKyIIMii KOHTPOJIb
ycIeBaeMOCTH;

(hopMBI TPOMEKYTOYHOT0 KOHTPOJIS
ycneBaeMoOCTH




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o ° = 9 % MepOoNpUsITHIi, 00ecieYuBaIOIIHe MO
KOJ(BI) HanmenoBanne pasieJios, TeM; > 0 E o g z 5 COBOKYITHOCTH TeKyIIMii KOHTPOJIb
dopmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g o ?i &g o % = § yCIeBaeMOCTH;
KoMmeTeHuHu (i) u =) E 2 i = E S| x4 ()OpPMBI POMEKYTOYHOT0 KOHTPOJISt
HHANK S ODoE g 25 S é s E S é ycIeBaeMoCTH
L[OCTl/l)l(eHl/lﬂ“ é E‘ ; :“;‘ g l:‘g = 8 g
KOMIIETCHIIMH
[IpakTiaeckoe 3ansaTre Ne 2.3 2 X
[Toabop HACOCOB € UCTIOJIL30BAHUEM KATAJIOTa.
[IpakTuueckoe 3anstue Ne 2.4 2 X
OnpeneneHre TEOPETUIECKON CKOPOCTH HCTEUEHUS )KUIKOCTH,
BpeMsl OIOPOKHEHHSI €MKOCTH.
JlaGoparopHas padota Ne 2.1 1 X
OnpeneneHue peskuMa IBUKEHUS )KUIKOCTH.
Jlaboparopras pabora Ne 2.2 1 X
Omnpenenenue MoTepb Harmopa B TpyOOmpoBoe.
JlaGoparopHas padota Ne 2.3 1 X
Hcreuenune KUIKOCTH Yepe3 HACaAKU IIPU TOCTOSSTHHOM U
IIEPEMEHHOM YPOBHE.
JlaGopatopnas padora Ne 2.4 1 X
Wzydenune ycrpoiicTBa u paboThl HacocoB. M3yuenne paboTs
CTPYHHOTI'O Hacoca.
JlaGopartopHas padoTa Ne 2.5 1
W3ydenne ycTpoiicTBa v pabOThl KOMITPECCOPOB.
OIIK-3: Pazgen I11. [IByxmepHble TeueHHUs! H1ealbHON HeCXKMMaeMoi X X X X 20 DOopMBI TEKYIIETO KOHTPOJIS
NA-OIIK-3.2 KMIKOCTH. o pazzaeny Il
OIIK-4: Tema 3.1 1 X 1. koHTpONBEHAS padoTa Ne3.
HJI-OI1K-4.1 [Ipocreiinive miockue NOTEHIUANbHBIE TSUEHHUS HEC)KUMaeMOU 2. 3amuTa 1a00paTOpPHBIX PadoT.
W-OI1K-4.2 UJeaIbHOM KUIAKOCTH.
Tema 3.2 1 X
Bes3nupkynsiiuoHHOe 00TeKaHHe KPYTIJIOro HHJIUHpPa.
Tewma 3.3 1 X
LupkynsimoHHOe 00TeKaHue Kpyrioro nminHapa. Teopema




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o ° - S % MepONpUsITHI, oﬁecneqpinammne no
KOJ(BI) HanmenoBanne pasieJios, TeM; > 0 E o g z 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g o ?i &g o % = § yCIeBaeMOCTH;
KoMmneTeHuu(ii) n Eﬁ E E i E? E E g f ¢opMBI TIPOMEKYTOYHOT0 KOHTPOJIS
1;}:);;1::;::{;:;3 % §_ E S g E = | 28 ycneBaeMocTH
KOMIIeTeH I i = ks = A FE | ©A
H.E. XKykoBckoro.
[IpakTuueckoe 3ansatue Ne 3.1 4 X
Omnpenenenne XapaKTepUCTUK JBUKCHUS KUIKON YaCTHIIBL:
(hyHKIIUH TOKA, YpaBHEHUE JIMHUI TOKA M PaCXOJl KHUIKOCTH B
KaHaJe.
[IpakTuueckoe 3ansatue Ne 3.2 2 X
Onpenenenne MOTEHIMATHHOTO TEUESHUS JKUIKOCTH BOKPYT
mapa.
JlaGopartopHas padota Ne 3.1 1 X
Omnpenenenne ko3pUIIMEHTA COPOTUBIICHUS 11apa MpH
o0TekaHuu 0e3rpaHUYHBIM IMOTOKOM.
JlaGopatopnas padora Ne 3.2 2 X
Omnpenenenne kKod3pUIIMEHTa COPOTUBIICHUS 1Iapa MpH
CTPYHHOM pexrMe 00TeKaHuUs
BrlinmosnHeHne KypcoBoi paboThl 16 3ammra KypcoBoi paboThl
DK3aMeH X X X X 32 Dk3ameH 1o ouseraMm
HUTOI'O 3a 5 cemecTp 16 16 8 X 88
HUTOI'O 3a Bech nepuoj 26 26 16 X 124




3.3.

Kpatkoe coneprxanue yueOHON AUCIUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TEeMbI AUCIUILINHbBI

Conep:xanue pasjeia (TeMbl)

Paznen | OcHoBbI ruaporazoquHamMukm. I'mapocraruka.

Tema 1.1 CBoiicTBa KUAKOCTEHN H [InotHOCTE U yenbHBIN Bec. BszkocTh. Kunemarnueckuii
ra3oB. Metozpl onpezaeneHus | koagduuuent Bsi3kocTu. HpI0TOHOBCKHE 1 HEHBIOTOHOBCKHE
u pacdera. TaOmuIIbI, skunkocTu. IToBepxHOCTHOE HaTsKeHHEe. YUCThIe BEllecTBa U
HOMOTpamMMBbl. CBOMCTBA cMmecH. [IpodHOCTh, MIIACTUYHOCTH CMECEH.

CMECEH.

Tema 1.2 I'mppocratuueckoe
nasnenue. Cucrema [lonsiTre THAPOCTATUYECKOTO AABIEHUS, PA3MEPHOCTH,
mudpepeHImanbHBIX puOOpPHI 715 3aMepa AaBiaeHui. CpoiicTsa nasienns. Cria
yPaBHEHUI DHepa st naBieHus. AGCONIOTHOE, BAKYYMMETPUUYECKOE, a0COTIOTHOE
COCTOSIHUS ITOKOsI rasa, naBiaeHue. AOCOIIOTHBIA M OTHOCHUTEIBHBIN ITOKOM.
KHUJIKOCTH.

Tema 1.3 OcHOBHOE ypaBHEHUE Cuibl, IEWCTBYOINE HA KUAKOCTH (MACCOBBIE H
TUAPOCTATUKH. noBepxHocTHBIE). 3akoH [lackans. ['mapocratnyeckuii
[IpakTudeckoe mpuMeHenue | mapagokc. CucremMa cOOOMIAIOIIMXCS COCYIOB.

YpaBHEHHS THAPOCTATHUKH.

Paznen 11 I'maponnHamuka

Tema 2.1 OCHOBHBIE TTOHSTHSA: [onsiTre cpenneit (ocpenHEHHOH) CKOPOCTH. MacCOBBIi
CKOPOCTb IBHJKEHHUSI, pacxoll | o0beMHBbIi pacxon. CMOUEHHBIN IEPUMETD, )KUBOE CECUCHHE.
JKUJIKOCTH U rasa, HanopHoe u Ge3HanopHoe ABWKEHUE, TpUMepHI. JlaMuHapHBIH
SKBUBAJICHTHBIN AUAMETP. 1 TypOyIJIEHTHBIN peXIMBI IBIKEHUS KUAKoCcTH. Kpurepuit
IToTok >kmnkocTH (Taza): Peitnonbaca. 3nauenus uucen Peitnonbaca. ®uznueckuit
HaIOPHBIH, CMBICTT KPUTEPHSL.

YCTaHOBUBIIMHCS.
YpaBHEeHHE HEPa3pHIBHOCTU
noToka. Pexxum aBrkeHus
MIOTOKA.

Tema 2.2 Cucrema [lonsiTHE MAEATBHOMN KUIKOCTHU. Y I€JIbHAs SHEPTUS )KUIKOCTH
nuddepeHInanbHBIX (moTeHuuanbHas M kKMHeTHYecKas). [Ibe3oMeTpudeckuii n
ypaBHeHuU# Ditnepa 1is CTaTUYECKUI HAIIOP.

MOTOKA. Y paBHEHHE
bepuymnu pist uneanbHOM
XuIKoctu. [{uarpamma
bepHymn.

Tema 2.3 Ypasuenue bepuymnu s [TonsiTHe peanbHO KUIKOCTH.
peabHOM KUAKOCTH. IIpakTHueckoe npuMeHeHUe ypaBHeHNs bepHyu. 3akoH
YpaBHEHHE YHEPTETUIECKOTO | COXPaHEHWH SHEPTUH H €0 CBI3b C ypaBHEHHEM bepHyu.
OayaHca IMOTOKA. Ilorepu Hamopa Ha TpeHne. MecTHBIE CONPOTHUBICHHUS.

Tema 2.4 [Ipubopsr qs 3amepa I'mapoanaaMudeckue TpyOKu, poTaMeTp, UX YCTPOHCTBO U
CKOPOCTH U pacxojia MoToka. | mpuHuun padotsl. [lonstre o Teopun nomodus. Kpurepun
3JIeMEHTHI TEOPHH NOA00HS. | MOJ00MS THAPOMEXaHUIECKUX TPOIIECCOB U UX (DU3NIECKUI
Coruto, muddysop. cMmeici. Kputepun [Nammnes, Apxumena. Teopemsl Teopun

nono6ust. AHanu3 pasmepHocteil. Meron Pernest.
Oco0eHHOCTH TeUeHUsI ra30B uepe3 coria u 1updy30psl.
Komb6unanpoBannoe comto JlaBass.

Tema 2.5 Hcreuenue xxunkocren Hcreuenue yepe3 0TBEPCTHS IIPU OCTOSSHHOM U IIEPEMEHHOM
(ra3zoB) yepe3 HacaIKu U ypoBHe (Hamnope). Mcteuenue uepes BogociauBbl. Cxartne
otBeperus. Koaddunmentsl | crpyu (coBepiieHHOE, HECOBEpILIEHHOE). BUibl HacaaKoB, UX
CKOPOCTH, CKaTHs CTPYH, IIPAaKTUYECKOE IPUMEHEHHE.
pacxona.

Tema 2.6 TpaHcOpTHPOBKA OcHOBHBIE TapaMeTPhl PAOOTH HACOCOB
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xuakoctu. Hacocs! 1 nx
kimaccudukarus. [Tapamerpsr
paboThI HACOCOB.
ITopiiHeBBIE HACOCHL:
COOCTBEHHO TTOPITHEBOM,
MPOCTOTO JAEHCTBUS,
IUTYHKEPHBIA IPOCTOTO
JEeHCTBUSA, IUTYHKEPHO-
nradparMoBBIi,
ILTyH>KEPHBIA IBOMHOTO
nectBus. CxeMbl U
TPUHIIUI JICHCTBHSL.

(MIpOM3BOINTENHHOCTD, HATIOP, KI). BricoTa BcackiBaHUs.
THIBI MOPIIHEBBIX HACOCOB. XapaKTEPUCTUKH MOPIIHEBBIX
HacocoB (MMPOU3BOIUTENHHOCTE). HepaBHOMEpHOCTH Mo1auu 1
BO3/YIIHBIE KOJMaKU. PerynupoBanue u odcimyxuBaHue
MOPILHEBBIX HACOCOB.

Tema 2.7 LenTpoOEKHBIC HACOCHI. OcHOBHOE ypaBHEHHE IIEHTPOOEKHBIX HACOCOB.
Hacocs! npyrux tumnos Teopetnueckuii Harop. KaButanus. 3akoHsl
(oceBble, BUXpEBBIE, MPONOPLIUOHAIEHOCTH. XapaKTEePUCTUKHU IIEHTPOOESIKHBIX
POTalMOHHBIE, CTPYIHBIE, HAacoCoB U ceTH. PerynnpoBka u o0ciayXxuBaHue
MonTexto). [Togbop HEHTPOOEKHBIX HACOCOB.
HAacCOCOB.

Tema 2.8 [lepemenienue ra3os. [Tpouecce cxxaTHs Ta30B (aAHadaTHIECKOE, H30TEPMHUUYECKOE).
Kommnpeccops! u ux Huarpamma T-S npomecca cxxaTust raza. MoImHOCTb
KJaccu(uKaIms. KOMIIPECCOPOB, ainabaTHUECKH U M30TEPMUUYCCKHN K.I1.1.
Bentunsarops! oceBbie 1 I'azomyBKH, 001aCTh MPUMEHEHUSI.
eHTpooOexHbIe. CXeMBI 1
OPUHUUI ACUCTBUSL.

I"a3onyBKH (LIEHTPOOEIKHBIE,
POTaIMOHHBIE), CXEMBI U
OPUHUMUI ACHCTBUSL.

Tema 2.9 TypOokomnpeccopsl LlenTpobexHble, MOPIIHEBbIE TYPOOKOMIIEPECCOPHI, CXEMBI U
BakyyMmHBIE€ HACOCBL. npuHUMn aencteus. [lopiiHeBsle, pOTalMOHHbIE, CTPYIHBIE
Huddy3uonHsie HacCOCHI, BaKyyMHBIE HACOCHI, CXEMbI, IPUHIIMI 1EHCTBHUSI.
cxema, IPUHIIMII ACHCTBHS.

ITog6op KoMmIpeccopoB.

Tema 2.10 | Knaccudukarus [IpocThie u cnoxxHBIE TPYOOIIPOBO LI, PacueTr mpocTtoro
TpyOOIPOBOJIOB. TpyOONpOBOAa OCTOSHHOTO ceueHusl. PacueT cioxxHOro
[ uapaBIHYecKuii pacuer TpyOonposoaa. Pacdyer TpyOonpoBoA0B ai1st ra3os.
TpyOOIpoBOJIA.

Tema 2.11 | EctectBennas Tsara. Ycinosus | [loHarue o ectecTBeHHOW BeHTWIsILMU. lenpeccusd
€CTECTBEHHOM TATH. €CTECTBEHHOH TATW. MeTOoJIbl pacyeTa €CTECTBEHHOM TATH.

Paznen |11 | JIByxmepHbIe TeueHHsT HIEATBbHOI HECKMMAEMOii JKUTKOCTH.

Tema 3.1 [Ipocreitmne nnockue [IpssmonuHelHbIM paBHOMEpHBIN MoTOK. Junons. [Tnockuit
MIOTEHLUAIbHBIE TEUEHMS (MoTeHUMAaNbHBIN) BUXPb. [IOHATHS «ACTOUHHUK U CTOKY.
HEC)KMMaeMOM HJIealTbHOM
KUJKOCTH.

Tema 3.2 BecunpkynsanuonHoe VYpaBHeHue cemelcTBa IMHUH Toka. HyneBast muHUS TOKa.
o0TeKaHue KPyTrioro
HWIHHIPA.

Tema 3.3 Hupkynsimmonroe obtekanne | OyHKITNS TOKAa M OTEHITHAN ckopocTH. [loapemMHas cua.
KpYTJIO0ro HWINHAPA. IIpakTHueckoe npuMeHeHue TeopeMsl JKyKkoBcKoro
Teopema H.E. XKykoBckoro.

3.4. Opranuzamus caMOCTOSTENIbHON PaboThl 00YUaIOIIMXCS

CamocrosiTenpbHas paboTa CTyJIeHTa — o0s3aTelbHas 4acTh 00pa3oBaTEbHOIO MpOIecca,

HaIltpaBJICHHAA Ha

pa3BuUTHE

TOTOBHOCTH K

npoecCUOHATBHOMY W JINYHOCTHOMY
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caMo00pa30BaHUIO, HAa IPOEKTUPOBAHHE JaJbHEHIIero oOpa30BaTENBbHOIO MapupyTa H
npodeCCHOHATBLHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXCs 0 IUCHUIIMHE OPraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeuMBAIONINX YCIECUIHOE OCBOCHHE
JUCLUTUIMHBL.

AynuTopHas caMmocTosiTenbHas paboTra o0ydaromuxcs MO JUCHUIUIMHE BBIMONHACTCS Ha
y4eOHBIX 3aHATHUSX [0 PYKOBOJCTBOM IIperojaBaTesis M 10 €ro 3aJaHuio. AyauTopHas
caMoCTosITeNIbHAs paboTa 00y4aroImuXcs BXOIUT B 00N 00beM BPEMEHHU, OTBEICHHOTO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO PabOTy, U perJiaMeHTUPYETCs PAaCIUCAHUEM YUeOHBIX 3aHATUH.

BueaynutopHas camocTosiTeNibHas paboTa 00ydJaronmxcs — INlaHupyeMast yueOHas, Hay4Ho-
UCclieloBaTeNbCcKasl, IpakTHUyeckas paboTa oOyyaroIIMXCsl, BBINIOJIHSAEMAas BO BHEAYAUTOPHOE
BpeMs 10 33aJaHUI0 M TPpU METOJIMYECKOM pYKOBOJCTBE IIperojaBaTensi, HO 0e3 ero
HEMOCPEACTBEHHOIO yYacTHs, PAaCIIMCAHUEM YUE€OHBIX 3aHATUI HE periJaMeHTUPYeTCs.

BueayauropHas camocTosiTeNnbHast paboTa 00yyaronuxcsi BKJIIOYaeT B ce0si:

- MOJITOTOBKY K JIEKLIMSIM, IPAKTHYECKUM U JTA0OPATOPHBIM 3aHATHIM, YK3aMEHY

- M3y4YeHHe y4eOHBIX MOCOOUIt;

- M3yYeHHUE pa3leyioB/TeM, HE BBIHOCHMBIX Ha JIEKIUU M MPAKTUYECKHE 3aHATHUS
CaMOCTOSITENIbHO;

- MOJITOTOBKA K BBITIOJHEHUIO JIAOOPATOPHBIX pabOT M OTYETOB IO HUM;

- M3yYeHUE TEOPETHYECKOTO0 W TPAKTHYECKOTO0 MaTepualia 10 PEKOMEHIOBAaHHBIM
UCTOYHUKAM,

- MOJIrOTOBKA K KOHTPOJIbHBIM paboTam,

- BBINOJIHEHUE KYPCOBBIX padoT;

- MIOJIrOTOBKA K IPOMEKYTOUHOM aTTecTalli B TEUCHHE CEMECTPA.

CamocrosarenbHas paboTa 0OydarolmMXCsl C ydacTHeM TMpernojaBareis B (GopMmMe HHOMN
KOHTaKTHOM paboThl MpenycMaTpuBaeT TpYNIOBYIO U (WIM) HWHAMBUIyalbHYIO paboTy c
00yYaromyMUCs U BKIIIOYAeT B ceOsl:

- NPOBEICHNE WHIMBHUIYaJIbHBIX UM TPYNIOBBIX KOHCYJIbTalUH IO OTAEIbHBIM
TeMam/pasjiesiaM JTUCIUTUTNHBL,

- MPOBE/ICHNE KOHCYIBTANH TIepe]T 3a4eTOM U IK3aMEHOM 110 HEOOXOTUMOCTH.

[Tepedyenb pasnenoB/Tem/, MOJMHOCTBIO MM YaCTUYHO OTHECEHHBIX HA CaAMOCTOSITEIBHOE
U3YYEHHE C TOCIEeNYIOIIMM KOHTPOJIEM:

Buasbi u popmel -
HaunmeHoBaHHe pa3sjeiia KOHTPOJIbHBIX =
[TeMBI AUCIHUIIJIUHDbI, MepOl’[pl/lﬂTl/lﬁ §
Ne i BbBIHOCHUMBbIC HA 33)]3}1“5[ I CaMOCTOAATEIbHOM paﬁoTu (y'{l/lTblBal{)TCﬂ §
CaMOCTOAITEIbHOE NPH NPOBeJCHUHA 2
H3yueHue TeKyIero 2
KOHTPOJI51) ==

Paznen | OcHoBbI ruaporazoguHamMuku. I'mapocraruka.

Tema 1.1 Caoiictsa xxujikoctedd 1 | CocTaBUTh rpaduKH, TUATPAMMBI YCTHOE 10
ra3oB. MeTozpl cobeceoBaHNe
OIIpEETIEHNS] U PacyeTa. 0 pe3yJIbTaTaM
Ta0nuisl, BBIIIOJTHEHHOH
HOMOTrpaMmbl. CBOICTBa paboThI
cMecei.

Tema 1.3 OcHOBHOE ypaBHEHHUE KoHcnekT nepBorcTouHMKA, YCTHOE 10
TUJIPOCTATHKHU. [IOJIrOTOBUTH HH(POPMAIIIOHHOE cobecesioBaHNE
[IpakTrueckoe cooOrieHue 0 pe3yJIbTaTaM
MIPUMEHEHUE YPaBHEHUS BBITIOJTHEHHOM
THUAPOCTATHKH. paboTHI




12

Paznen 11 II'mapoaunamuka

Tema 2.6 TpancopTupoBKa [MoaroroBuTh MHAOOPMAITUOHHOE YCTHOE 10
xuakoctu. Hacock! v ux | COOOIICHHE; COCTABUTH CXEMBI, cobece0BaHNe
KJTacCH(PUKAITH. WJUTIOCTPanny (PUCYHKOB). 0 pe3yNbTaTam
[TapameTps! paboTHI BBINTOJIHEHHOM
HacocoB. [lopurHeBbie paboThI

HAaCOCHI: COOCTBEHHO
MOPITHEBOM, ITPOCTOTO
JIeicTBuUs,

LIy H)KEPHBIN IIPOCTOTO
JEHCTBUSA, TUTYHXEPHO-
nadparMoBBbIii,
IIJIyH>KEPHBIA IBOMHOTO
nercteua. CxeMbl U
TIPUHIIMT JICHUCTBHSL.

Tema 2.7 LenTpobexubie Hacockl. | [1oaroToBUTH HHPOPMAIIMOHHOE YCTHOE 5
Hacocsl apyrux tumnos co00IIIeHUE; COCTABUTH CXEMBI, cobecenoBaHNe
(oceBble, BUXpEBHIE, WJUTIOCTpanuy (PUCYHKOB). 0 pe3yNbTaTam
pOTalMOHHEIE, BEITIOJTHEHHOM
CTpyiiHbIe, MOHTEXIO). paboThI
[Tox6op HacocoB.

Tema 2.9 TypOokommpeccopsr [MoaroroBuTh HHGOPMAITMOHHOE YCTHOE 5
BaxyymHbBIE HacOCHLI. COOOIIIEHNE; COCTABUTH CXEMHI, cobecenoBaHne
Juddy3uonubie WUTIOCTpAIiK (PUCYHKOB). 10 pe3yJbTaTam
HACOCHI, CXeMa, BEITIOJTHEHHOM
TIPUHIIATL TEHCTBUS. paboThI
ITog6op KoMmIpeccopoB.

Paznen Il | iByxMepHBbIe TeueHHUs HA€ATbHON HECXKUMAEMOii sKUTKOCTH.

Tewma 3.2 BecuupkynsimonHoe Pemenne cuTyalimoHHBIX 3a7a4. KOHTPOJIb 10
00TeKaHue KPyTioro BBITIOJTHCHHBIX
IAITUHAPA. pabot B

TeKyLIen
aTTeCTalluu

Tema 3.3 HupkynsamuonHoe Pemenne cuTyalmoHHbIX 3aa4. KOHTPOJIb 10
o0TeKaHue KPYyTriioro BBITIOJTHEHHBIX
wwmHapa. Teopema pabot B
H.E. ’KykoBckoro. TeKyuen

aTTeCTaluH

3.5. IIpuMeHeHwHe >IEKTPOHHOTO 00YUCHHUsI, TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUN

IIpu peanuzanuu nporpamMmbl  y4eOHOM JUCHMIUIMHBI 3JEKTPOHHOE OOydeHue W
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTMH HE TPUMEHSFOTCSI.
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4. PE3YJbTATbI OBYUEHMS IO JHCHHIUIHHE, KPUTEPUH OLEHKHA YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).

Yposuu Hrorosoe Ouenka B IMoka3aTenn ypoBHs ChOPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
(bopmup . 6 YHHUBEPCAJIbHOM(-bIX) o01enpodeccuoHAIbHOU(-bIX) npogeccuoHAIbHOM(-bIX)
KOMIIeTeH uu (-i) AJJI0B cucreme ™ . =
., KOMIIeTeHIMH (-il) KOMIIeTeH M I KoMmneTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTaM OIIK3:
cucreme TeKyliei u " Z[-OfiK-S 2
0 pe3yJibTaTam NPOMEKY TOYHOIA OMK-4:
TeKylleH aTrTecTaluu WJI-OTIK-4.1
MPOMeKYTOUHOU WJI-OTIK-4.2
arrecTaluu
BBICOKHH 85-100 OTIIMIHO OO6yuarommuiics:

— WCUEPIBIBAIOIIC U JIOTUIECKU
CTPOIHO M3J1araeT y4eOHbIH
MaTepHal, YMEeT CBSI3bIBaTh
TEOPHIO C MPAKTUKOU, CIIPABIISIETCSI
C pelieHHeM 3a1aq
poheCCHOHATLHOM
HampaBJICHHOCTU BBICOKOI'O
YPOBHSI CIIOKHOCTH, TIPABUIILHO
000CHOBBIBAET PHHSATHIC
PpeIICHHUS;

— TOKa3bIBACT aHATIMTHYESCKUEC
CMOCOOHOCTH B IOHUMAHUH,
U3JI0KEHUH U TPAKTUICCKOM
HCIIOJIb30BAHUH OCHOBHBIX
3aKOHOB TH/IPOIUHAMHUKH;

— JIONIOJIHSIET TEOPETHUECKYIO
HH(POPMAIIHIO CBEICHUSIMHU
HCCIIEIOBATEIILCKOTO XapaKTepa;
— CBOOOJTHO OPUCHTUPYETCS B
yueOHOU U MPO(HeCCHOHATBHOM
JTUTEPATYPE;
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— JIaeT pa3BepHyThHIC,
HCYEPITBIBAIOIIHE,
npoQeCcCHOHATTBHO IPaMOTHEIE
OTBETHI Ha BOMPOCHI, B TOM YHUCIIE,
JIOTIOJIHATEITBHBIE.

MOBBIIIIEHHBINA

65— 84

XOPOIIIO

OO0yyaromuics:

— JOCTaTOYHO MOpoOHO,
IPaMOTHO H I10 CYIIECTBY U3JIaraer
W3yUYCHHBIA MaTepHall, IPUBOIUT U
PaCKpBIBACT OCHOBHBIC TIOHSTHUS
THIPOra30IHHAMHKH;

—  aHATM3UPYET U3yUCHHBIN
MaTepHal ¢ He3HAYUTESIbHBIMU
mpooOenamu;

— JIOIyCKaeT eIUHUYHBIC
HerpyObIe OITHOKH;

— JIOCTaTOYHO XOPOILIO
OPUCHTHUPYETCS B YISOHOI U
npodeccHoHaIbHON TUTepaType;

— TPaBUIHHO MPHUMEHSIET
TEOPETUUCCKUE TOJIOKEHHS TIPU
pelIeHnH MPAKTHYECKUX 33124
JIBIDKCHUS )KUIKOCTEH U Ta30B,
BJIaJIEET HEOOXOAUMBIMH ISL DTOTO
HABBIKAMH U MPUEMAMH;

- OTBET OTpaXKaeT 3HAHUE
TEOPETUUECKOTO U MPAKTHUSCKOTO
Mmarepuaia, He JOImycKas
CYIIIECTBEHHBIX HETOYHOCTEH.

0a30BBIN

41 - 64

YAOBJICTBOPUTCIILHO

OO0yuaromuics:

— JICMOHCTPHUPYET TEOPETHUYCCKHE
3HAHHUSA OCHOBHOTO Y4eOHOTO
MaTepualia JUCIUTUINHBI B 00beMe,
HEOOXOIMMOM IS AalIbHEUIIIETO
ocBoenus OITOII;

— C HCTOYHOCTAMM U3J1aract
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MPUHSATHIC B TUAPOJMHAMHYCCKAX
mporieccax (OpMyITHPOBKH;

— JIEMOHCTPHUPYET
(bparMeHTapHbIC 3HAHUS OCHOBHOM
y4eOHOU JIUTEPATYPHI O
THAPOTa30JHHAMHIKE;

- OTBET OTpPaKACT 3HAHUS HA
0a30BOM ypOBHE TCOPETHUECCKOTO H
MPaKTHIECKOTO MaTepHraja B
00BeMe, HEOOXOTUMOM JIJIS
JanpHenIel yaeonl u
MIPEJICTOATICH PabOTHI MO
poduiIro 00y4YeHusl.

HU3KUH 0-40 HEYAOBIETBOPUTEIHHO

OO6yuaromuiics:

JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHHUS TCOPETHUECKOTO U TPAKTHICCKOTO MaTEepHAI IO
THIPOTa30JHHAMHUKE, JIOMyCKaeT rpyObie OIIMOKH MPU €ro U3JI0KCHUN Ha 3aHATUIX U B XOJIE
MIPOMEXYTOUHON aTTECTallNH;

UCTIBITHIBACT CEPbE3HBIC 3aTPYAHCHHS B IPUMEHCHUN TEOPETUUCCKHUX TTOJIOKCHUHN TPH PEIICHUH
MPaKTUYCCKUX 3a/1a4 TUAPABIUKH CTAHIAPTHOTO YPOBHS CIIOKHOCTH, HE BJIaJeeT HEOOXOUMBIMU JIIsI
3TOT'O HaBBIKAMH M NIPUEMAaMU;

HEC CHOCO6CH HUCITIOJIB30BATH OCHOBHBIC ITOJOXKCHUS FI/I}IpOFaSOI[I/IHaMI/IKI/I HpI/I peIJ_IeHI/II/I YAaCTHBIX
BOIIPOCOB MHXKCHEPHOW TPAKTHUKH;

HE BJIaJICET OCHOBHBIMU OJIOKCHUSIMH YUCHHUS O PABHOBECHH W JIBHXKCHHUH KHUIIKOCTEH U ra3oB;
BBIMOJTHSICT 3aIaHKs TOJIBKO 1O 00pas3ily U MO PYKOBOJICTBOM ITPEIOaBaTEIs;

OTBET OTPaKaeT OTCYTCTBHE 3HAHUI HA 0a30BOM YPOBHE TEOPETUYECKOTO U MPAKTHYECKOTO MaTepraa
B 00beMe, HEOOXOAUMOM JIJIsl AaNIbHEHIIEH yueObl.

o. OIIEHOYHBIE CPEJCTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEXYTOYHOM
ATTECTALIMNHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIINUXCA

[Ipu npoBeAeHUHM KOHTPOJS CaMOCTOSITENbHON paboThl O0O0ydaroluXcs, TEKYIIero KOHTPOJIS U MPOMEXYTOYHOM aTTECTAllUU MO yuyeOHOU
mucuuIuinHe «'uaporazouHaMHKa» MPOBEPSIETCs YPOBEHb CHOPMUPOBAHHOCTH Y OOYYarOIMXCsS KOMIIETEHIIMH M 3alUIaHUPOBAHHBIX PE3yJIbTAaTOB
00y4eHHs 10 JUCIUIUINHE, YKa3aHHBIX B pa3Jiene 2 HACTOSIIEH IPOTrpaMMBl.
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2. OnpenenuTh MaHOMETPUYECKOE aaBieHHe P, B cocyle, 3allOJJHEHHOM BOJOW, M Pa3HOCTb
nokazanuii  U-oOpasHoro maHomerpa Ny, ecmu m3BectHO, uto B U-00pasHoM MaHOMeETpe
HaXOoJMTCsl )KUAKOCTh JK, a moka3anue nbesomerpa hi.

’KuakocTh asist BapuaHTa ¢ ocieiHed udpoii 3a4eTKu
0 1 2 3 4 5 6 7 8 9
BOJIa | Ma3yT | OCGH3MH | TJIMIICPUH | KEPOCUH | BOJA | Ma3yT | OCH3MH | TJIMIEPUH | KEPOCUH
YpoBeHb xuAKOCTH h, M, UIsl BApUAHTA C MPEANOCaeHeH nu(poii 3a4eTKH
0 1 2 3 4 5 6 I 8 9
0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,3 1,4

3. Ha mauplii moplieHb py4HOro THApaBIMYecKoro mpecca jaedictByer cuna G. TlpeneOperas

5.1. ®opMbl TEKYHIET0 KOHTPOJISI yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 331aHUN:
Ne DopMBbI TEKYLLET0 IIpEMepLI THIOBLIX 3anaRHiL Dopmupyemasi
I KOHTPOJIsI KOMIIeTeHIIUsI
1 Bomnpocsl ajs 3alIMTHI
JadopaTopHBIX padoT Onpenesienne IJIOTHOCTH CMeCel KUAKOCTel IKCIePUMEHTAILHO B MeTooM pacdera | OIK-3:
o pazaenaM «OCHOBBI 1. [InoTHOCTB, pa3MEPHOCTD. WJ-OIIK-3.2
TUAPOTra30IMHAMHUKHU. 2. ®aKkTOpHI, BSOS Ha 3HAYSHHE TDIOTHOCTH. OLIK-4:
I'mapocTaTukay 3. DKCIIepUMEHTAIBHBIE METOIBI OTIPEIEIICHIUS TUIOTHOCTH KUIKOCTH. gﬁggﬁj ;
4. AHanUTUYECKUI METOJT ONpPENENICHUS INIOTHOCTH KUJIKOCTH U UX CMECEH. '
5. Pacuer mioTHOCTH ra3os.
2 KoHuTposbHble pagoThi OIIK-3:
o pasjaesam KontposbHas padora Nel UJ-OIIK-3.2
«OCHOBBI 1. Ha tpybomnpoBoie, 3aI10JTHEHHOM YKUAKOCTHIO, YCTAHOBJICHBI HA OJTHOM YPOBHE MTBE30METP U OIIK-4:
TUAPOTra30IMHAMUKHU. MEXaHUYECKUU MaHOMETP. MaHOMETp NOKa3bIBAET MAHOMETPUUYECKOE AaBlICHUE Py. OnpenenuThb UJ-OIIK-4.1
l'unpocraTukay, Ha CKOJIbKO TIOJHUMETCSl YPOBEHB KHJIKOCTH B ITb€30METpE. WJI-O1IK-4.2
«I'uapoamHaMuKa» 1 JKuakocTh Ajis BapHaHTa ¢ ocyeaHeH 1udpoii 3aueTKu
«/IByxMepHbIe TeueHUs 0 1 2 3 4 5 6 7 8 9
HJICaIbHOM BOJA | Ma3yT | OCH3MH | IMHLEPUH | KEPOCHH | BoJA | Ma3yT | OCH3MH | MIMUEPUH | KEPOCHH
HEC)KUMaEMOH VpoBeHb KuaKocTH h, M, 1JIsl BApHaHTa C MPEANOCIeaHeH udpoit 3a4eTKu
KUAKOCTI 0 1 2 3 4 S 6 7 8 9
0,5 0,6 0,7 0,8 0,9 1,0 11 1,2 13 14
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Dopmupyemas

DopMBbI TEKyLIET0

IIpuMepbl THIOBBIX 3aIaHUI

KOMIICTCHII A

1011

KOHTPOJIsAA

NOTEpsAMHU, OIIPEACITUTL CUTY T, ILCfICTBYIOHIy}O Ha MpeCCyeMocC TCJO, IMPHU UCXOAHBIX TAaHHBIX D,

d, G.
Hcxonubie 3HaveHMs U1 BAPHAHTOB ¢ MOCNIeTHEH ITMBPOH 3aUeTKH

JTAHHBIC 0 1 2 3 4 5 6 7 8 9
D, Mmm 300 350 400 450 500 550 600 450 | 500 | 350

d, Mmm 30 40 50 60 70 80 90 50 60 70

3HaveHMs 11 BapHaHTa ¢ MPEANOoCcaeTHeH udpoit 3a9eTKH

0 1 2 3 4 5 6 7 8 9

G,H 150 170 200 230 250 270 300 320 | 350 | 400

Kountpoabnasi padora No2

1. Ha BomonpoBoHoii TpyOe nuamerpom di ycTaHOBIICH Bogomep auamerpom do. Ha kakyro
BBICOTY N> moJHMMaeTCs BO/Ia B TbE30METPUYECKON TpyOKe, yCTAHOBICHHOMN Ha y3KOM CEUYCHHH,
pu pacxozne Boabl Q, ecu ypoBeHb BOJBI B IIb€30METPE, IPUCOCIUHEHHOM K OCHOBHOH TpyoOe,

h1? TTorepu HaNOpa HE YYUTHIBATh.
HcxonHbie 3HadeHus Ul BAPUAHTOB ¢ nocieHed udpoi 3aueTku
JIAaHHBIE 0 1 2 3 4 5 6 7 8 9
di, MM 100 75 100 75 100 75 100 75 100 | 75
d2, MM 50 40 50 40 50 40 50 40 50 40
3HadyeHus sl BapHaHTa ¢ peanocieaseil nudpoi 3a4eTku

0 1 2 3 4 5 6 7 8 9

Q, n/c 150 170 200 230 250 270 300 320 | 350 | 400

hi, M 0,8 14 1,0 1,2 0,7 1,3 1,1 0,9 10 | 08

2. Ha kakyio BeICOTY h MOXKeT 3acachIBaThCS BOJIa M3 pe3epByapa 1o TpyoKe, MPUCOeTHHEHHON K
y3KOM 9acTH TpybompoBoa, eciu pacxos Boasl Q? Mcxoausie nannsie: di, dz2, P1 — u36sITOuHOE
JIABJICHHE B IMUPOKOM ceveHuu. [ToTepu Hanmopa He YUUTHIBATb.

3HaveHus JUIsl BAPUAHTOB ¢ nociegHed udpoi 3aueTKu

Ucxonnanie
JIAaHHBIE 0 1 2 3 4 5 6 7 8 9
Q, i/c 4 15 4,5 12,5 4 15 45 12,5 4 15
d1, MM 60 100 60 100 60 100 60 100 60 | 100
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1011

DopMBbI TEKyLIET0
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupyemas
KOMIeTEeHIUs

dz, Mm 25 | 40 | 25 | 40 | 25 | 40 [ 25 | 40 | 25 | 40

3HaueHus ISl BApUAHTA C IPEANOCIeTHEN Uppor 3a4eTKH

0 1 2 3 4 5 6 7 8 9

Py xIla 100 120 140 160 180 180 160 140 | 120 | 110

3. K tpybomnpoBoy NepeMeHHOT0 Ce4YeHH s IIPHUCOCAMHEHBI 1Ba be3oMeTpa. [IpeneOperas
MOTEPSIMHU HAIOPa, OMPEICTUTh Ha KaKyio BHICOTY Ny MOTHUMETCS BOIa BO BTOPOM MTbE30METPE,
€CJIM B TIEPBOM IIb€30METPE OHA CTOUT Ha BbicoTe 1. JlnameTpsl TpyOONpoOBOIa B MECTax
npucoearHeHus nbe3ometpoB Ui u do. Pacxox Bosisl B Tpy6ompoBoie Q.

HcxonHbie 3HaveHust Uil BAPUAHTOB C nocie el udpoi 3aueTKu

JTAHHBIE 0 1 2 3 4 5 6 7 8 9

h1, MM 0,53 0,56 0,54 0,73 0,7 0,5 045 | 0,75 | 0,92 | 0,49

di, MM 30 35 40 45 50 30 35 40 45 50

3HaueHus ISl BApUAHTA C IPEANOCIeHel uppor 3a4eTKH

0 1 2 3 4 5 6 7 8 9
d2, MM 75 90 85 90 95 100 80 85 90 95
Q, n/c 3 3,5 4 5,5 5 5,5 3,5 4 5,5 5

KonTpoasnas padora Ne3
1. Tlons ckopocTel HEKOTOPBIX TEYEHHUH 3a/IaHbl JIMHEHHBIMU (QYHKIHIMH
v =ax+by+cz,v, =ax+byy+cz, v =azx+bsy+ c3z llpu Kakux ycioBusax
BO3MO>KHBI HI)KETIPHBEICHHbBIE BADUAHTHI 9THX TCUCHUIH? B KakuX yCIOBHAX OHU

MOTEHIINATLHEI?

Bapuant a b c a b c a b3 C3
1 a 0 0 0 a 0 0 0 0
2 a 0 0 0 -a 0 0 0 0
3 a 0 0 0 b 0 0 0 c
4 a b 0 c d 0 0 0 0
5 0 a 0 b 0 0 0 0 0

2. HaiiTi nonHoe ycKOpeHHE M €ro COCTABJIAIONINE B TOUKe A Ha OCH KaHalla ePEMEHHOTO
cedeHus JUIMHOM L=1 M B MOMEHT BpeMeHH t, eCiIi CKOPOCTb BJIOJb OCH KaHa/1a M3MEHSETCS 10
3aKOHY: U, = Vo[l + b (x/t)?], e Vg — Vppax  — at
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Ne DopMBbI TEKyLIEro P ] T £ T Dopmupyemas
1 KOHTPOJIsI KOMIeTEeHIUs

Benuuuna BapuaHThl

1 2 3 4 5 6

Vmax »M/C 2,0 3,0 40 50 60 70

a, m/c? 0 4 0 4 0 4

XA, M 10 0,5 02 02 05 1,0

t,c 0 0 1 1 1,75 1,75

b 30 20 10 08 -0,5 -0,2

5.2. Kpurepuu, nikanasl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

HaumenoBanue
OLIEHOYHOI0
cpeacTrBa
(KOHTPOJILHO-
OLIEHOYHOI 0
MepOonpUSATHS)

Kpurtepun oueHuBanust

IIkaabl oleHUBaHUSA

IIaTuéanaLHas
cucreMa

100-6aanbHas
cucremMa

3amura nabopaTopHO
paboThI

JlaH TIONHBIHM, pa3BepHYTHI OTBET HA IMMOCTaBICHHBIA BOIIPOC (BOMPOCH), MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIOIIASACS B CBOOOIHOM
OTIEPUPOBAHUH MTOHITUAMHU, YMEHUH BBIACITUTH IPUYNHHO-CIIC/ICTBEHHEIE CBSI3H.
OOyJaroLMIACS JEMOHCTPUPYET IIIyOOKHEe U MPOYHbIC 3HAHUS MaTepHaia 1o 3aJaHHbIM
BOIIpOCaM J1ab0paTOPHOM pabOThI, HCUEPIBIBAIOIIE U MTOCIICIOBATEIHFHO, TPAMOTHO U
JIOTHYECKH CTPOMHO €T0 M3JIaraer

13-15 6amnoB 5

JlaH NOMNHBIN, pa3BEPHYTHIA OTBET HA MOCTABJIEHHBIN BOIPOC (BOIPOCHI), IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTe, T0KA3aTEILHO PACKPHITH OCHOBHEIE
TIOJIO’KEHUS TUCIUIUIMHBL, B OTBETE MPOCIIEKUBACTCS YETKas CTPYKTYpa, JIOTHIecKas
MOCJIEI0BATENILHOCTD, OTPAXKAIOLIAS CYITHOCTh PACKPBIBAEMbIX HOHSITHH, TEOPHH,
apneHni. OOyJaronwiicsl TBEPIO 3HAET MaTepHall MO 33JaHHBIM BOIIPOCaM, TPAaMOTHO U
[10CJIEI0BATENIbHO €r0 U3J1araer, HO J0IyCKaeT HECYIIECTBEHHbIE HETOUHOCTH B
OINpEAETCHMSIX.

9-12 GayutoB 4

JlaH MOJIHBINA, HO HEAOCTATOYHO MOCIIEAOBATENBHBIN OTBET HA TIOCTaBJIEHHBIH BOIPOC
(BoTIpOCHI), HO IIPY 3TOM MOKA3aHO YMEHHE BBLACTUTH IPHUYNHHO-CIICICTBEHHbIE CBS3H.

5-8 GaiuioB 3
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HaumeHnoBanune
OLICHOYHOI0 IIkajubl OHeHUBAHUS
CpeficTea Kpurepun oueHuBaHus
(KOHTPOJILHO-
100-6anabHas IIaTudanabHas
OHEHOTHOTO cucrema CuCTeMa
MeponpHusATH)

OTBeT JIOTHYEH U U3NOKEH B TepMUHAX Hayku. OOydarommiics BlaaeeT 3HaHUSIMH
TOJIBKO [0 OCHOBHOMY MaTepuaily, HO He 3HAeT OTAENbHbBIX AeTallell U 0COOCHHOCTEH],
JIOITyCKaeT HETOYHOCTHU M UCIIBITHIBAET 3aTPYAHEHUS ¢ HOPMYIHPOBKON ONIpEIeIICHUN.
JlaH HeToNHBIN OTBET, MPECTABISIONINI OO0 pa3po3HEHHbIC 3HAHUS IO TEME BOIIPOCa 1-4 6annos 2
C CYIIECTBEHHBIMH OIIUOKaMU B omnpeeneHusx. [IpucyTcTBy0T parMeHTapHOCTS,
HEJIOTUYHOCTH U3J10KeHHs1. O0yYaroLuiicsi He OCO3HAET CBA3b JAHHOTO MOHATHSA,
TEOPHH, SIBJICHUS C IPYTUMH OOBEKTaMU TUCHMIUTMHBEL. OTCYTCTBYIOT BBIBOJIBI,
KOHKpPETH3alMs ¥ JOKa3aTeIbHOCTh H3NI0KeHUs. Peub HerpaMoTHas. JloNoTHUTEbHEIE
1 YTOYHSIOIIME BOMPOCH! PENOAaBaTeNsl He NPUBOIAT K KOPPEKLIUU OTBETa
o0yyaromerocs He TOJIbKO Ha ITOCTaBJICHHBIM BOIIPOC, HO U Ha APYyTHe BOPOCHI
J1a00PaTOPHO PaboTHI.
He monyueHsl 0TBETHI IO BOIIPOCaM J1a00paTOPHOHN padOTHL. 0 GamnoB
He npuanman ygacTtus B 3amuTe 1a00paTOpHBIX padoT. 0 6amoB

Konrponbnas pabora OOyuaromuiicst JeMOHCTPUPYET IPaMOTHOE PELICHHE BCEX 3a1a4, UCI0JIb30BaHUE 8-10 6amtoB 5
MPaBUIBHBIX METOJIOB U (POPMYJI JUIS PEHICHUS IPU HE3HAYUTENBHBIX BEIYACIUTEIHHBIX
MOTPEHIHOCTSIX (apUPMETHIECKUX OIIHOKaX);
[IponeMOHCTPUPOBAHO HCHONB30BAaHUE MPABIIIBHBIX METOI0B U ()OPMYII IIPU PEIICHUH 5-7 6annoB 4
3aJa4 Py HAIMYHMU CYIIECTBEHHBIX ONOOK B 1-2 13 HUX;
OOyuaronuiicst ICTIOIB3YET BEPHBIE METOJIBI PELICHHUS], HO IPABUIIbHBIC OTBETHI B 2-4 GamnoB 3
OOJIBIIMHCTBE CITy4aeB (B TOM YHCIIe H3-32 apUPMETHUIECKUX OMIMOOK) OTCYTCTBYIOT;
OOyuaromuMcst HCIOIb30BaHbI HEBEPHBIE METO/IBI PELICHUS], OTCYTCTBYIOT BEpHbIE 0-1 6amtoB 2

OTBCTHEI.

5.3. IIpomexyTouHas arrecTauus:

@DopMa NPOMeKYTOYHOH THNOBbIe KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUATIBI

aTTecTaluu

JJIsl IPOBe/ICHUs] TPOMEKYTOYHOM ATTeCTAIlNN:

DopmupyemMasi KOMIETEHIHSA

4 cemecTp

1. Kakwue BBI 3Ha€TE CXOJICTBA U PA3IMYUs B CBOMCTBAX KUIAKOCTH U TBEPAOTO Tena?

3auet (4 cemecTp): B ycTHOH | 2. Kakwue BbI 3HaeTe CXO/ICTBA M Pa3IUYHMs B CBOMCTBAX KUAKOCTH U ra3a’?

OIIK-3:

OIIK-4:

WJI-OITK-3.2
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(dhopme 110 Bompocam 3. Kak nHaiitn 00beM KUAKOCTH, INIOTHOCTh ¥ Macca KOTOPOH U3BECTHBI? HA-OIIK-4.1
4. B 4eM pasauuue TOHATHH «IUIOTHOCTB» U «yIEIbHBIA BECH? WI-OIIK-4.2
5. Uto Takoe C:KMMAaEeMOCTh KalleJIbHOM JKUKOCTU WU Ta3a?

Kak onpenensercst k03 pHUIMEHT TEPMUUECKOTO paCIIUPSHUS?

6. Eciu )HIKOCTh, MONHOCTHIO 3aIMTOTHSIONLYIO 3aKPBITHIN HenehopMUPyEeMBbIid COCYI,
MOJIOTPETh, TO YTO TPOU3OUICT C JABIICHUEM B HEH?

7. Kakoe w3 pnelicTBuil (yBENIMYCHHE WJIM CHWKCHUE JaBJCHHS HAJ| IMOBEPXHOCTHIO
KUIKOCTH) TIPUBEIET K MPEKPAIIEHUIO HAYaBIIETOCS KATICHUS ?

8. Kak onpenemnsiercss koappunueHT AuHaAMHUYecKOr BsizkocTU? Kakyio pasMepHOCTh OH
nmeet?

9. Kakas cBs3b cymiecTByeT MeXAy KOdQPUIHeHTaM: THHAMUYECKONH U KHHEMATHYECKOM
BSI3KOCTU?

10. Ecniu  mpeAmnosiokuTh, 4YTO BOAa M OCH3MH MMEIOT OJMHAKOBBIC 3HAYCHUS
KHHEMAaTU4YeCKOTO KO3((UIMEHTa BSI3KOCTH, TO OJUHAKOBBI JIU TIPU STOM 3HAUCHUS
JUHAMHYECKOTO KO PHUIIMEHTA BI3KOCTH?

11. [aiite ompeneneHus TOHSATHHA «IIOBEPXHOCTHOE HATSIKEHHE» W «KPAeBOW YroI
CMaYUBaHUM.

12. O6psicanTe (PU3MUECKUN CMBICT MTOHITHNA: aOCOMOTHOE THAPOCTATHIECKOE AaBIICHUE B
KUJKOCTH, IaBICHHWE CTON0a XHUIKOCTH (BECOBOE [aBJICHHE), MAaHOMETPHYECKOE U
BaKyyMMETPUYECKOE JaBJICHHE, JABJICHUE HACBIIICHHOTO Iapa >KHIKOCTH, JIaBJICHUC
JKUJIKOCTH B TOYKE TMOBEPXHOCTH TBEPJAOIO TeJa, CHJIA JABJICHUS JKUIKOCTH, ICHTP
TSOKECTH TUIOCKOH (UTYpPBI, IEHTP BECOBOTO NaBJICHHS JKWAKOCTH, CHIIA BHEIIHETO
JIABJICHUST Ha TIOBEPXHOCTh TBEPJOrO TeJa, IJIOTHOCTh JKUIKOCTH, MOAYJb O0BEMHOMN
YIPYTOCTH.

13. OcHOBHBIE 3aKOHBI THIPOCTATHKH: 3akoH ['yka, 3axoH llackains, 3aKOH cOXpaHEHHS
SHEepruM (OCHOBHOE ypaBHEHHE T'MIPOCTATHKH), 3aKOH ApXUMea.

14. ChopmynupyiiTe ycIOBUSI pAaBHOBECHS YKHIKOCTH.

Ox3ameH (5 cemecTp): JK3aMeHAlMOHHBIH OnteT Ne 1 OIIK-3:

B YCTHOM (popme 1o Omieram 1.Bsiskocth kuakocteil (razos) Ompenenenue, pasMepHocTh, auHamudeckas u | WJ-OIIK-3.2
KMHEMAaTHYeCKas BA3KOCTh, TCKYYECTh OIK-4:

2.JIBIWKeHHE KUAKOCTH, Ta3a. THUIIBI IBMKEHUS, PEKUM ABMKCHUS. WA-OIK-4.1
WJI-OIK-4.2

3.AtmocdepHoe naBieHue paBHOe 740MMp; YpaBHOBEIIMBACTCA CTOJIOOM BOJBI
BeicoToii 10,2 M. KakoBa Oymer BbicoTa cronba OeH30Ma, YpaBHOBEIIMBAIOIIAS
armocdeproe nasienue. [lnotrocts Boasl 1000kr/m°, Gensona 879xr/m?
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OK3aMeHALMOHHDLIH OuteT Ne 2
1. OcHOBHOE ypaBHEHHE THAPOCTATHKH (C OOBICHEHUEM).
2.ITopurHeBbIe HACOCHI MPOCTOTO M ABOWHOTO JeiicTBHs. CXeMa U MPUHIUIT pabOThI
Hacoca OpoCTOro IEUCTBUS.
3. OnpenenuTh XapakTep ABMKCHHS ra3a 1Mo Ta30MPOBOAY KBAJPATHOTO CEYEHUS CO
croponoro 0,2m. CkopocTs aBukenus 12m/c, miotaocts rasa 0,95kr/m>, Baskocts 0,016
103 Ta c.

JK3aMeHALMOHHBIH Outer Ne 3

1. IloctanoBKa rugpoArHaMUYecKol 3a1aun. Cynepro3uysl.

2. IlokazaTenu, Mo KOTOPBIM MOAOWpaeTCss Hacoc.

3. JlaBrieHue Haj YpOBHEM CBOOOTHOW MOBEPXHOCTHU JKHIKOCTh B 3aKPBITOM COCYE
paBno 0,12kr/cm? . Atmocdeproe naBienure 744mmMu, OnpenenuTh Ha Kakoi TIyOuHE OT
CBOOOJHON TIOBEPXHOCTU >KUIKOCTH JIaBICHHUEC B HEH CTAaHET PaBHBIM aTMOC(HEPHOMY.
ITnotHOCTS )unkocth 1150kT/M>.

JK3aMeHALHOHHBIH Oujier Ne 4
1. IToBepxHOCTHOE HATSKEHUE. DUBNYECKUN CMBICIT, Pa3MEPHOCTb.
2. IlorepsiHublid Hanop. PacueT notepsiHHOrO Hamopa.
3. Haiitn pmamerp razompoBoja Ui INEpeKaunBaHHUsS BOAOPONA, CKOPOCTh Tasa
30m/c, amuua TpyObl 1000M. [lamenue aapiieHus 3a cyer cuil TpeHUs AP= 110MM pom.
[InotHOCTH Tasza 0,0825kr/M*, kodddunuent tpenus A=0,03

JK3aMeHALUOHHBIH OuiteT Ne 5
1. M'unpocrarnyeckoe aapneHue. PasmepHocTs. [Ipubops! [1st 3amMepa TaBiICHHIA.
2.YpaBHeHHE HEPA3PHIBHOCTH MOTOKA (C OOBICHEHHEM).
3. TpyOorpoBox COCTOMT M3 3-X Y4acTKOB, AMAMETpP MEpPBOr0 25X2 MM, BTOPOTO
38x2,5MMm, Tpethero 25x2,5mMm. IlpousBoaurenbHOCTh  TpyGomposoma 1700m°/gac.
Onpenenuts CKOPOCTh ABMKEHHUS Ha KaXKIOM yYacTKe IPH YCTAaHOBUBIIIEMCS MTOTOKE.
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAlMN YYEOHON AUCIMILIUHBI:

dDopmMa IPOMeKYyTOYHOM
aTTecTauuu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepun onennBanns

IIxaabl olleHUBAHUS

IIaTuéanaLHas
cucTeMa

100-6ans1pHast
cucremMa

3ader (4 ceMecTp): YCTHBIN OIPOC

OOyyJaromuiicsi 3HaeT OCHOBHBIE OTIPEAEIICHs], TOCTIEI0BATENICH B
M3TI0’KEHUH MaTepuana, JeMOHCTPUPYET 0a30BbIe 3HAHUS JUCLIUTUTHHEI,
BJIaJICET HEOOXOAUMBIMH YMECHUSMHU U HABBIKAMU TIPY BBITOJIHEHUH
NPAKTUYCCKUX 3aJaHUi.

12 — 30 GamwioB 3a4YTE€HO

OOyyaromuiicsi He 3HaeT OCHOBHBIX OTpEeNICHUH, HEMOCIeI0BaTeNeH 1
cOMBYMB B U3JI0KEHUH MaTepHaia, He 00JIagaeT ONpeAeIeHHON CUCTEMOM
3HaHUH MO AUCIUIUIUHE, HE B TIOJHOM Mepe BIaJeeT HeOOXOAMMBIMU
YMEHHUSIMH U HaBBIKAMH IIPU BBIIOJIHEHUH IPAKTUUECKUX 3aAaHUI.

0— 11 6aymios HE 3aYTEHO

Ox3ameH (5 cemecTp):

B YCTHOH popme o Ouneram.
Pacnpenenenue 6aioB mo Bonpocam
omera:

1-# Bompoc: 0 — 12 6ammoB

2-1 Bompoc: 0 — 12 Ganos

3-ii Bompoc: 0 — 6 OaioB

OO0yyJaromuiics:

—  JIEMOHCTPHUPYET 3HaHUS OTJIMYAIOLINECs ITyOuHOH U
COZIEPKATEIILHOCTBIO, AACT IOIHBINA NCYEPIIBIBAIOIIUN OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OWIieTa, TaK M Ha JOTIOJTHHUTENBHBIE;

—  cBOOOJHO BJaJieeT HAYYHBIMH MOHSTUSMHE, BEACT TUANIOT U BCTYNAeT B
JUCKYCCHIO;

—  crmocoOeH K MHTEeTpalluy 3HAHHI TI0 OIPEeJITICHHON TeMe,
CTPYKTYpPUPOBAaHHUIO OTBETA, K aHAIHU3Y MOJIOKEHUH CYIECTBYIOIINX
TEOpHii, HaNPaBJIEHUH 0 BOMPOCY OHIeTa;

—  JIOTUYHO W JIOKa3aTeNbHO PACKPBIBAET MPOOIeMy, IPEITIOKEHHYIO B
ouere;

OtBeT HE COAEPKUT (PAKTUUECKUX OIIMOOK U XapaKTepU3yeTcs IITyOnHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYKICHHN, WITIOCTPUPYETCS IPUMEpPaMH, B TOM
YHcIie M3 COOCTBEHHOM NMPaKTHKH.

24-30 GaymtoB 5

OOyuaromuics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE y4eOHOro MaTepHuaia, HO JOIyCKaeT
HECYIIECTBEHHBIE (haKTHUECKHUE OIMIMOKHU, KOTOPBIE CIIOCOOECH UCIIPABUTH
CaMOCTOSTENBHO, OJ1arogapsi HaBOASAIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MpobiIeMa 1o 0JHOMY U3 BOIPOCOB OMIIETa;
—  HEJO0CTaTOYHO JIOTHYHO ITOCTPOSHO M3JI0KEHHE BOIPOCA;

12-23 Gannos 4
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onienuBaHus

IMIxajsl olleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

B oTBeTe packpbiTO, B OCHOBHOM, COJICPKAHUE OHIICTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMTPOCHI.

OO0yyJaronuiics:

—  TIOKa3bIBaeT 3HaHMs (parMEeHTapHOTO XapaKTepa, KOTOpbIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO M MAJIOH COJICPIKATENLHOCTBIO, JIOTYCKaeT
(hakTHyeckue rpyOble OMIMOKY;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH Y MPUHIIUITBI, O0BSICHUTD
(baKTI)I, HapynieHa JOTuKa U3JI0KCHHUA, OTCYTCTBYCT OCMBICJICHHOCTD
MPECTaBISIEMOr0 MaTepHaa, MPEICTABICHUS O MEKIPEIMETHBIX CBSI3SX
cia0bIe.

ConepikaHue OMIETa PaCKPBITO ¢l1a00, MMEIOTCS HETOYHOCTH MTPH OTBETE
Ha OCHOBHBIC U JOTIOJIHUTCIIbHBIC BOIIPOCHI 6I/IHCTa, OTBET HOCUT
PENPOIYKTUBHBIN XapakTep.

6-11 6ayutoB

OOyyaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX
OCHOBHOT'0 y4eOHOTO MaTepuaa, I0MmycKaeT IPUHIUIHATIbHbIC OIIHOKN
MIPH OTBETE Ha BOTIPOCHI.

Ha GoubIryro 4acThb IOMOIHUTEIBHBIX BOIIPOCOB IO COJIEPKaHHIO IK3aMeHa
3aTPpYAHACTCA JaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.

0 — 5 oayutoB

5.5. [IpumepHbie TeMbI KypcOBOW pabOTHI:

1. Pacuer yCTaHOBKH C anmapaToMm, pabOTarOIIUM B IICEBA00KMKEHHOM CJIOE.
2. OmnpezneneHue pabOYMX XapaKTEPUCTUK HAcOcCa.

3. Pacuer croxxHOTO TpyOOTIPOBOAA.

4. Pacuer noTeph aBJICHUS B THEBMOTPAHCIIOPTHON CHCTEME.

5. Tlepememenue ra3os mo Tpyoonpoogam. OmnpeaeneHne pacxoa rasa.
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5.6. Kpurepuu, mkasnsl OLlEHUBaHUS KYpCOBOW pabOThI:

DopMa NPOMeKYTOYHOM
aTTecTAlNU

Kpurepun oneHuBaHusA

IIxajabl olleHUBAHUS

100-6anypHast
cucremMa

IIaTuéanaLHas
cHUCTEMA

3aIInTa
KypCOBO# paboTEHI

— paborTa BBINOJIHEHA CAMOCTOSTEIIBHO;

— co0OpaHn, 000011IeH 1 TPOaHATU3UPOBAH JOCTATOYHBIN 00BEM JTUTEPATYPHBIX
HCTOYHUKOB;

— IIpY HAIIMCAHWU M 3aIUTe padOTHI MIPOIEMOHCTPUPOBAHBI: BEICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH MPOPECCUOHATLHBIX KOMIIETEHIIHI, TEOPETUICCKIE 3HAHUS U
HaJIMIUC MMPAKTUYICCKUX HABBIKOB;

— paboTa mpaBWILHO OQOPMIICHA M CBOSBPEMEHHO IPEJICTaBRIeHa Ha Kadenpy,
HOJIHOCTBIO COOTBETCTBYET TPEOOBAHUSAM, IPEIBSIBISIEMBIM K COACPIKAHUIO U

0 OPMIIEHHIO KyPCOBBIX paboT;

— HAa 3alIUTe OCBEIIEHHI BCE BOIIPOCHI MCCIIEIOBAHMUS, OTBETHI Ha BOIIPOCHI
HpO(beCCI/IOHaH])HI)IC, T'pPaMOTHBIC, UCUYEPIIBIBAIOIIUEC, PE3YJILTATHI UCCIICIOBAHUA
HOAKPEIUICHBl CTATUCTUYECKIMHU KPUTEPHUSIMH.

16-20 Gamnos

5

— Tema paboThl PaCKPBITA, OJHAKO, €CTh HETOYHOCTH MPH pacyeTax;

— coOpaHn, 0000IICH U IPOaHATU3UPOBAH HEOOXOAUMBIH 00BeM MPOdeCcCHOHATLHOM
JUTEPATYPhI, HO HE M0 BCEM aACTIEKTaM UCCIISIyeMOU TEMbI C/IEIaHbl BHIBOJIBI,

— TIpW HAMTUCAHWH U 3aIIUTe PabOTHI MPOJEMOHCTPUPOBAH: CPESIHHUN YPOBEHD
¢(hOpMHUPOBAHHOCTH NPOPECCUOHATBHBIX KOMITCTECHITHH, HATMYME TEOPETHUECKUX
3HaAHUU U J0CTAaTOYHBIX MPAKTHYCCKNX HABBIKOB,

— paboTa CBOEBPEMEHHO IPE/ICTaB/IeHa Ha KadeIpy, €CTh OTICIIbHBIC HEAOCTATKH B
ee ohopMIeHHH;

— B IIPOLECCEC 3allIUThI pa6OTBI 6BIHPI JIaHbl HETIOJIHBIC OTBCTHI HAa BOITPOCHI.

11-15 GanxnoB

— TeMa paboThl pacKpbITa YaCTHYHO, MPUCYTCTBYIOT OoJiee 3 olMOOK B pacuerax;
— B paboTe HEeJOCTATOYHO MOJIHO ObLIA MCITONb30BaHa MPOeCCHOHaNbHAS
JHUTEepaTypa, BHIBOIBI U MIPAKTUUECKHE PEKOMEHIAIMN HE OTPaXKAIH B JIOCTATOYHOM
CTEICHH COJIEPIKaHUE PabOTHI;

—  IIpY HAIMCaHWH U 3a1iuTe paboThl MPOJEMOHCTPUPOBAH YIOBICTBOPUTEIHHBIN
YPOBEHb CPOPMHUPOBAHHOCTH MPO(ECCHOHATIBHBIX KOMIIETEHIINH, TIOBEPXHOCTHBIN
YPOBEHb TEOPETUYECKHX 3HAHUH U NPAKTUYECKHX HABBIKOB;

5-10 6ayutoB
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

Kpurepun oneHuBaHusA

IIxaabl olleHUBAHUS

100-6anapHast [IsaTudanabHas
CUCTEMa CUCTEMa
— paboTa CBOEBPEMEHHO MpEJICTaBIeHa Ha Kadeapy, OHAKO HE B MOJHOM 00beMe
TI0 COJEPKAHMIO U OPOPMIIEHHIO COOTBETCTBYET MPEIbABIAEMBIM TPEOOBAHUSIM;
— B IPOIIECCE 3aMIUTHI HEIOCTATOYHO TIOJHO H3JI0KEHBI OCHOBHBIE TIOJIOKEHUS
paboThI, OTBETHI HA BOIIPOCHI IAHBI HETOJHBIE.
— [IpY HANMCaHWH U 3aIIUTe PabOThI MPOJIEMOHCTPUPOBAH HEYIOBIETBOPUTEIBHBIN 0-4 6annoB 2

YPOBEHBb COPMUPOBAHHOCTH MPO(HECCHOHATBHBIX KOMIETCHIIHIA;

— paboTa HECBOEBPEMEHHO NpeJICTaBlieHa Ha Kadeapy, He B MOJIHOM 00beMe T10
COJEPKAHUIO M O(POPMIIEHUIO COOTBETCTBYET NPEABSBIIEMBIM TPEOOBAHUM;

— Ha 3aluTe MoKa3aHbl IOBEPXHOCTHbIE 3HAHUS 10 UCCIIEyEMOM TeMe, OTCYTCTBHE
IpEeACTaBICHUH 00 akTyalbHBIX Ipo0IeMax Mo TeMe paboThl, JaHBl HEBEPHBIE OTBETHI
Ha BOIIPOCHI.




5.1
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Cucrema olleHMBaHUS PE3YyJIbTATOB TEKYILErO KOHTPOJIS U MPOMEKYTOUHON

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1

HpOMeX(YTOHHOﬁ aTTCCTalllH.

dopMa KOHTPOJIsI 100-6anabHas cucremMa IaTH6aNILHAS cCHCTEMA
Texynui KOHTPOJIb:
4 cemecTp
- 3ammTa JadopaTopHOM paboThI 1.1 0 - 15 Gamos 3a4TEHO/HE 3a4TEHO
- 3amuTa 1abopaTropHoii paboTh! 1.2 0 - 15 Gamsos 3aYTEHO/HE 3aYTCHO
- 3amuTa JabopaTtopHoii padoTk! 1.3 0 - 15 Gamsos 3aYTEHO/HE 3aYTCHO
- 3ammMTa JabopaTopHOM padoThI 1.4 0 - 15 Gamos 3a4TEHO/HE 3a4TEHO
- KOHTpOJIbHAs paboTa (pa3men I) 0 - 10 6annos 3a4TEHO/HE 3aUTCHO
[TpomexxyTouHas aTTecTalus 0 - 30 6annos
3a4er
HToro 3a 4 cemecTp 0 — 100 6amroB 3a4TeHO/HE 3aYTECHO
(ruaporasofHaMuKa) 3a4ET
S cemectp
- 3amuTa 1a00paTOPHBIX PaboT (TEMBI 0 - 15 Ganrnos 2-5
2.1- 2.6)
- 3a1UTa Ja00PaTOPHBIX PAOOT (TEMBI 0 - 15 Gamos
3.1,3.2)
- KOHTpOJIbHAs paboTa (paszmen I) 0 - 10 6amtoB 2-5
- KOHTpOJIbHas padoTa (pasmen 1) 0 - 10 cammor 2-5
- 3aIUTa KYpCOBOi pabOThI 0 — 20 Gamos
[IpomexxyTouHas arTecTarus 0 - 30 6amos OTIINYHO
9K3aMeH XOPOIIO
HToro 3a 5 cemecTp 0 - 100 6amioB YAOBJICTBOPUTEIBHO
(TmaporazonuHaMHKa) HEY/I0BJIETBOPUTEIHHO
JK3aMeH

ITomyyeHHBIN COBOKYIHBIN pe3yiIbTaT KOHBEPTHPYETCS B MATHOAIIBHYIO CUCTEMY OLIEHOK B

COOTBETCTBUU C TAOJIULIEH:

100-6anabpHast cucTemMa

NATHOAJILHASA CHCTEMA

3K3aMeH (5 cemecTp)

3a4et (4 cemecTp)

TIHYH
85 — 100 Gasuios OTHARO

65 — 84 6amioB XopotHo 3a4TE€HO
41— 64 Gaiion YIOBJICTBOPHUTEIILHO

0 — 40 Gannos HEYIOBJIETBOPUTEIIHHO HE 3a4TEHO

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Peamusanus mporpammsl

MpeIycMaTpUBaeT WHCIIOJIB30BAaHME B TMpolecce OO0ydYeHHs
CIeayomuX 00pa3oBaTeIbHBIX TEXHOJIOTHIA:
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— poOJIeMHAs JTEKITHUS;

— pa300p KOHKPETHBIX CUTYAIIUN;

- MpernojaBaHue JUCHUIUIMHBI B (GOpME KypCOB, COCTaBJICHHBIX Ha OCHOBE
pe3yJIbTaTOB HAYYHBIX HCCIICIOBAaHUN, B TOM YHUCJIEC C YYETOM DPETHOHAIBHBIX OCOOCHHOCTEH
po(heCCHOHATILHOM JIEATEIbHOCTH BBIITYCKHUKOB M ITOTPpeOHOCTEH paboToaaree;

- MTOMCK ¥ 00paboTKa MH(POPMALIMK C UCTIOIb30BaHUEM ceTh MHTepHeT;

- MIPUMEHEHHE AJICKTPOHHOTO O0yUCHUS;

- MIPOCMOTP yUEOHBIX (PHIBEMOB C UX MOCIEIYIOIIMM aHATH30M;

- UCIOJIb30BAHUE HA JICKIMOHHBIX 3aHATHUAX BHJICOMATEPUATIOB U  HATJISIHBIX
[IOCOOUH;

- o0yucHHe B COTPYAHUYECTBE (KOMaH/IHAs, IPYyIIoBas padboTa).

7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTrueckas MOArOTOBKA B paMKax Y4e€OHOM JUCIUIUIMHBI PeaIu3yeTCs IPU MPOBEICHUN
MPAKTUYECKUX 3aHATHH, JIaOOPAaTOPHBIX PadboT, MpeayCcMaTPUBAIOIINX YyUacTHE 00YyYaroIUXCst
B BBINIOJHCHUU OTICIBHBIX JJIEMEHTOB paboT, CBSI3aHHBIX C Oyaymied mnpodeccroHanbHON
JIEeSITEIbHOCTBIO.

[IpoBonsTCcst OTAENbHBIC 3aHSATHSL JICKIIMOHHOTO THIIA, KOTOpPBIE IIPEIyCMAaTPUBAIOT
nepenady y4eOHOH uMHGOpMaLMK O0ydYarOIUMCs, KOTOpash HeoOXoauMa i MOCIIEeAYIOIIEro
BBITIOJTHEHU S TPAKTUYECKOM PadOTHI.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMHU 310POBbsA

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHIOB
WCIIOJIB3YIOTCS TOXO/bI, CIIOCOOCTBYIONIME CO3/aHUI0 03 OaphepHOW 00pa30BaTEIBHOU CPEIIbI:
TEXHOJOTUH AuQdepeHnanud 1 UHIUBUIYaIbHOTO OO0ydYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAMK 10 paboTe C WHBAJIMIAMH, WCIOJIB30BAHUE CPEICTB JUCTAHIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOIHUTEIBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIlMH MO M3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEKYTOUHOMN
aTTecTaluu.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHNUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHCJIE JUIS AUCTAaHIIHOHHOTO O0YYCHHSI.

Y4yeOHblE W KOHTPOJIBHO-U3MEPUTENbHBIE MaTepHuanbl MPEACTABIAIOTCS B  (dopMax,
JOCTYITHBIX JUTSI U3YYEHUS CTyIEHTaAMH C OCOOBIMH 00pa30BaTEIbHBIMH MOTPEOHOCTSIMHU C YIETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JIJIs TIOJTOTOBKM K OTBETYy Ha MPAKTUYCCKOM 3aHSATHH, CTYJCHTAM C OTpPaHHMYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI CpEIHEE BPEMs YBEIUUYUBACTCS IO CPABHEHHUIO CO CPEAHHM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

JlJis CTYy[IEHTOB C WHBAJIMAHOCTHIO WM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 310POBBS
dopma TpoBelEeHUS TEKyIIed M TNPOMEKYTOYHOH aTTECTAlliM YCTAHABIHMBACTCS C Y4YETOM
WHAUBUAYAIBHBIX MCUXO0(PHU3UIECKIX 0COOEHHOCTEH (YCTHO, MUCHMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpoMexyTodHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOJAUTHCS B HECKOJIBKO JTaloB B
dopMe pyOeKHOTO KOHTPOJISA IO 3aBEPIICHUIO HM3YUYEHHUS OTACIBHBIX TEM JUCIHUIUTAHBL.[Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTABISETCS JOMOJHUTEIHHOE BpeMsl Uil TOJTOTOBKM OTBETa Ha
3a4yeTe UM SK3aMeHe.

JlJiss OCyIIecTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEXYTOUHOU
aTTecTalMd OOydaroluxcs CO3Jar0TCs, MPU HEOoOXO0IUMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
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aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI U TIO3BOJISIOLINE OLIEHUTh
JOCTIDKEHUE HMMH 3alUTAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM IMporpamMme pe3ylbTaToB
0o0y4eHHs U YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 00pa3oBaTENbHOM
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI

XapakTepucTiKa MaTepHAIbHO-TEXHUYECKOTO 00ECIeYeHHs TUCIUIUIMHBI COCTABIISICTCS B
cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MatepuaabHO-TEXHHUYECKOE O0eCTieueHre MUCIUILTMHBI MPU OOYYCHUU C HCIOIh30BAaHHEM
TPaJULUOHHBIX TEXHOJIOTHI 00yUYeHHUSI.

HanMeHoBaHMe yueOHBIX ayIUTOPHIi, Ja00opaTopuid, OcHalleHHOCTDh YU4eOHbIX ayUTOpPHii, 1a00opaTopui,
MAacTepCKuX, 0M0JIN0TEK, CIOPT3aJI0B, NOMeIeHH MacTepPCKUX, 0M0JIHO0TEK, CHOPTHUBHBIX 32J10B,
JJIS XpaHeHHUs U MPO(PUIAKTHYECKOT 0 TNOMeIIeHUH 1JIs1 XPaHEeHUsI U MPO(PUIAKTHYECKOT 0
00CJTyKHUBAHUS Y4€OHOr0 000PY/10BAHUS M T.II. 00CayKUBAHUS Y4eOHOT0 000PY/I0BAHUS M T.II.

119071, r. MockBa, lonckas yauua, x1om 39, crpoenue 4

ayJUTOPHUH ISl IPOBECHHUS 3aHITHH JIEKIIMOHHOTO | KOMIUIEKT Y4eOHOH MeOemH,

THIIA TEXHHYECKUE CPEICTBA OOYUCHUS, CITy)KAIHE JUIs
npecTaBiIeHus y1eOHO nHPOpMauK OONBIION
ayJUTOPUH:

— HOYTOYK;

— TPOEKTOp,

— 9KpaH,

— MapKepHas J0CKa

ayJUTOPUH TS IPOBEICHUS 3aHITHI KOMILICKT y4eOHOM MeOeny,

CEMHMHAPCKOTO TUIA, TPYIIOBBIX U TEXHUYECKUE CPEJICTBA OOYUCHUS, CITYKAIIINE JUIS

WHIMBHUIyJIbHBIX KOHCYJIBTAIMH, TEKYIETO MpeJICTaBIeHUs YyueOHO# nH(popMaIuu 00JIbIION

KOHTPOJIS U TIPOMEKYTOYHOM aTTeCTaluu ayJIUTOPUH:

— HOYTOYK,

— TPOEKTOD,

— MapKepHas JI0CKa,

— HabOpPBI AEMOHCTPAI[IOHHOTO 000PYI0BaHUS U
y4eOHO-HATTISAHBIX TOCOOHH, 00ECTIEUNBAIOIIIIX
TEMaTHUYECKHUE WILTFOCTPAIIUH, COOTBETCTBYIONIUE
paboueii mporpaMme JTUCIMILIMHBL.

ayJAMTOPHH JUIS IPOBEICHNUS Ta00PaTOPHBIX KOMIUIEKT y4eOHOI MeOern,

3aHATH, TPYNIIOBBIX H UHUBUIYaJIbHBIX TEXHHYECKUE CPE/ICTBA OOYUCHUS, CITy)KAIHE JUIs

KOHCYJIbTallNi npeJcTaBiIeHus y1eOHO nHPOpMaIuy OONBIION
ayJIUTOPUU:

- akpaH neperocHoii ClassicSolutionLibra 180x180, -
npoexktop BenQMXS511 9H.J3R77.33
O6opynoBanwst (CTEHIBI) IS TPOBEICHUS
nmabopaTopHBIX padoT no ['maporazoanHaMuke

119071, 2. Mockea, Manwuii Kanyscckuii nepeynok, oom 2, cmpoenue 6

YUTAIbHBIN 3aJ1 OUOJINOTEKY: — KOMIIBIOTEPHAs TEXHHKA,;
HNOJKIIOUeHHE K cetu «HTepHeT»

MartepuanbHO-TeXHUUYECKOe oOecreyeHne Yy4yeOHOW MAUCHUIUIMHBI TpH  OOYy4YeHHH C
UCIIOJIb30BAaHUEM IJIEKTPOHHOTO O0YUYEHHS U IUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH.

Heo6xoaqumoe 00opyaoBaHue IMapameTpbl TexHu4ecKue TpedOBaAHUS

[epconanbuelii kommeiotep/ | BeG-Opaysep Bepcus nporpaMMHOTo oOecriedeHus: He HIKE:
HOYTOYK/IIJIAHIIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
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Kamepa, SAnpexc.bpaysep 19.3
MHKPO(DOH, OmneparmmonHas cucteMa | Bepcus mporpaMMHOT0 00eCTICUCHISI HE
IVHAMHKH, amxe:Windows 7, macOS 10.12 «Sierray,
JIOCTYT B ceTh MIHTEpHET Linux

Beb-kamepa 640x480, 15 xampos/c

Mukpodon mo00it

JnHaMuky (KOJIOHKH WUTH | JIFOOBIE

HAYUIHUKH)

Cetb (MHTEpHET) [TocTostHHAsT CKOpOCTH HE MeHee 192 kbut/c

TexHoyornueckoe  oOeclieueHHE  pealM3aldd  MPOrPAaMMbI  OCYIICCTBISICTCS  C
UCTIOJIb30BAHUEM  DJIEMEHTOB  OJJICKTPOHHOW  WH(OPMAIMOHHO-00pa30BaTEbHON  Cpelbl
YHHBEPCHUTETA.
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10. YYEBHO-METOJNYECKOE N THOOPMALIMOHHOE OBECIIEYUEHUE YUYEBHOM JUCHUITJIMHBI/YYEBHOI'O
MOAYJIA
Bua uznanus Anpec caiita 9bC KoanyecTBo
Ne Ton WJIH YJIEKTPOHHOI0 pecypca IK3eMILISIPOB B
ABTOP(BI) HaumeHnoBanue u3ganus (yueOHuk, YII, H3pareancTBO o
n/n MII 1 1p.) HM31aHUA (3anoansaemcsa 014 u30anuii 6 OubanoTexe
AP- 971eKMPOHHOM 8ude) YuuBepcutera
10.1 OcHoBHas IUTEpaTypa, B TOM YHCIIE DICKTPOHHBIC U3TaHU
1. Tropun M.IL, | IlpakTukym o M.: PI'Y um. A. H. €)5(0[®
YII 2017
Bbopoauna E.C. THUJIPOra3oIMHAMHUKE Koceiruna
2. Tropun ML.IL., | 'moporazogmHAMHKA. M.: PI'Y um. A. H. 210C
YII 2018
boponuna E.C. [Tpaktuxym. Yactp 2 Koceiruna
3. CanteikoBa B.C., R — 10
Amapymkuaa MLA., N M.: PI'Y um. A. H.
Hosukosa T.A., Epggf;;blﬁ JlaGopatopHbiii v Kockiruna 2023
IHuanaaze M.3. P yM-
4, 3axapoBa AA, 85
Bbaxmuena JLT., | IIpoueccol _ M ammaparel VIl AKazeMust 2006
Konnaypos B.I1., | XuMUYECKOU TEXHOJIOTUH
CantsikoBa B.C.
5. [Ipumepsr u 3a1aun 10 2006 2
[TaBnos K.®.u np. xypey TIAXT. VII AnpsaC 1987 64
6. OcHOBHBIE  TIpOLIECCHI  H 60
A.I'. Kacatkun anmnapaTsl XUMHYECKOM VYueOHuk AnpsaC 2005
TEXHOJIOTHH
7. ) https://znanium.com/catalog/docu
A.A. Kynunos I'muaporazonunaMuka VII M.: UHOPA-M 2015 ment?id=288098
10.2 JlomomHUTEIBHAS JIATEPATYPa, B TOM YHCIIC DIEKTPOHHBIC H3TaAHMS
1. IMuppapnuka u 29K3.
AJIL He#nax TUAPONTHEBMONPUBOI. OCHOBBI VII Crepeotun 2005
MEXaHMKH YKUJIKOCTH M rasa.
2. M.: U] POPYM: http://znanium.com/bookread2.ph
b.B. Yxun l'unpasnuka VII HUIL{ THOPA-M 2014 02b00k=450853
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10.3 MeToanveckue MaTepraibl (YKa3aHHsl, pPEKOMEHIAINH [0 OCBOSHHIO JUCIUILTHHBI (Moayist) aBTopoB PI'Y M. A. H. Kockirnna)

1. CantreixoBa B.C., 55K3.010171.
3axapoBa A.A., MexaHHKa )KHIKOCTH U I'a30B MY M..PUO MI'VAT 2015 193k3.
ITammu A.B. Kadeapa
2. CantreikoBa B.C., . P —
§:§$ﬁ:‘a liI 1;[” I'maporazonunaMuka MY M.:PUO MT'YAT 2013 http.//zn%n;g&.ﬁgznégggg read2.ph 239K3.
Anekcannpos. B.1. Kadenpa
3. baxumesa JL.T., IIporecchl U amnmapartbl
3axapoBa A.A.. HMIYCCKOM TeX HOTOMH 59K3.0101I.
IToTopKUHCKHIA ’ MII WAL MI'YAT 2007 159K3.
N.B., CanthikoBa Tunpasimia u kadenpa
B.C. ’ TUAPONHEBMOIPUBOT
4, [ToTopxuHCKHT Ammaparypa 59K3.0101I.
N.B., 3axapoBa THAPOMEXaHMIECKHIX MY UL MI'YAT 2005 125Kk3.
AA. MTPOIIECCOB kadenpa
5. ITporiecchl U anmaparsi
g;i:ll;g?;a AHA'T" 3amuThl X T. MeToanyeckue - _ Ibookread2.on
o yKa3aHus K pacyeTy ) ttp://znanium.com/bookread2.p
gOTOpKHHCKHH 1. IIOMAIIHUX 3ananuil «Pacyer MY M. MU MIYAT 2007 p?book=464530
C‘a,JITBIKOBa B. C. TPYOONpOBOMHOi ceTH 1
o100 Hacoca »
6. CantreikoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuKka KUIKOCTH U Ta30B MYy M.:PUO MT'YAT 2015 193Kk3.
[Tarmua A.B. kadenpa
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 25IeKTpOHHOM OMOINOTEKH, HHGOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Ne nnn

DJIeKTPOHHBbIE yieOHbIe U31aHNs, IJIEKTPOHHbIE 00pa3oBaTelbHbIE PeCypchl

«Znanium.com» Hay4HO-U3AaTeNbCKoro nentpa « udpa-M»
http://znanium.com/

Onekrpornsie m3manms «PI'Y wmm. A.H. Koceirmaa» nHa miatdpopme OBC «Znanium.comy
http://znanium.com/

000 «MBUC» https://dlib.eastview.com (371€KTpOHHBIE BEPCUU NEPUOTUUECKUX U3IaHUI
000 «MBUCy)

Web of Science http://webofknowledge.com/ (oGmmpHast MexTyHapoIHAs YHUBEpCATbHAs
pedeparuBHas 6a3a JaHHBIX)

Scopus https://www.scopus.com (MeXyHapOIHasl YHUBEpCaJIbHas peepaTuBHas 0a3a TaHHBIX,
uHIeKcupyomas 6osee 21 ThiC. HAUMEHOBaHUH HAyYHO-TEXHUYECKUX, TYMAHUTAPHBIX U
MEINIMHCKHX JKYPHAIOB, MaTepralioB KoH(epernui mpumepHo 5000 MexTyHapo HBIX
W3/1aTEILCTB)

Springer Nature http://www.springernature.com/gp/librarians (MexayHapoHas
U3/IaTeNbCKass KOMITAHHS, CTICIHATM3UPYIONIasics Ha N3JIaHUU aKaJJIeMHUYCCKHUX KYPHAIOB U KHUT
M0 €CTECTBCHHOHAYYHBIM HATPABJICHUSIM)

«IBC FOPAUT»www.biblio-online.ru

O npenocTaBiIeHUH A0CTyIA K HHPpopManmoHHo-aHamuTrueckoit cucteme SCIENCE INDEX
(BKJIFOUEHHOTO B HAay4HbIH MHpOpMaImMoHHbIi pecypc elibrary.ru) https://www.elibrary.ru/

9BC «JIamw» http://www.e.lanbook.com/

10.

00O «HammmonanbHast anekrponnas oubiarorexay (HOB) http://H36.pd/
Jorosop Ne 101/H9b/0486 — ot 21.09.2018 .

11.

Hayunas snexkrponnas 6uonuoreka eLIBRARY.RU http://www.elibrary.ru/
JInensnonnoe cormamenue Ne 8076 ot 20.02.2013 r.

12.

HOSHUKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 or18.10.2013 r

IIpodeccnonanbHbie 6a3bl JAHHBIX, HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

«Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.

\Web of Science http://webofknowledge.com/

CyOnuuen3nonsbsiii goroBop Ne wos/917 Ha 06e3B0O3ME3AHOE OKa3zaHHE YCIyr OT
02.04.2018 .

Scopus http://www. Scopus.com/
Cy6munen3unonnsbiii JloroBop Ne Scopus /917 ot 09.01.2018 r.

«SpringerNature»
http://www.springernature.com/qgp/librarians

[Tnardopma Springer Link: https://rd.springer.com/

[Tnardopma Nature: https://www.nature.com/

bazanannbpix Springer Materials: http://materials.springer.com/
bazamannbix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/

ba3za mannbix Nano: http://nano.nature.com/

Cyo6auuen3nonsblii foroopNe Springer/41 ot 25 nexabps 2017 1.

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JIEKTPOHHBIX IMyOIMKAIMH HAYYHBIX CTATEl 110
bu3nke, MaTeMaTrKe, HHPOpMaTHKe

http://www.garant.ru/ - CnpaBouno-npaBoBas cucrema (CIIC) «["apaHT», KOMIUIEKCHAsI IpaBOBast

moj/iep KKa MoJib30Bareniel no 3akoHoaaTenbeTBy Poccuiickoit denepaiuu

http://www.gKks.ru/wps/wcm/connect/rosstat _main/rosstat/ru/statistics/databases/ -6a3s1 nanHbBIX Ha

Ennnom MHTepHeT-noprane Poccrara



http://znanium.com/
http://znanium.com/
https://dlib.eastview.com/
http://webofknowledge.com/
https://www.scopus.com/
http://www.springernature.com/gp/librarians
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://webofknowledge.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. TlepedeHb NpOrpaMMHOr0 OOECIIEUEHHUS

PexBU3UTHI MOATBEPKAAIOLICTO

Neni/m | IIporpaMmmMHoe odecrieueHHe
nokymenta/ CB0OGOIHO pacnpocTpaHsiemMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max koHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 ot 20.05.2019
5. WolframMathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KoHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CoreDRAWGraphicsSuite 2018 koHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KoHTpakT Ne 18-9A-44-19 or 20.05.2019
0. Matlab+Simulink koHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, | xorTtpakT Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Hlustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic,Bridge,
Spark, Media Encoder, InCopy, Story Plus,
Musennp.)
11. SolidWorks koHTpakT Ne 18-DA-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D koHTpakT Ne 18-3A-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate koHTpakT Ne 18-2A-44-19 ot 20.05.2019
16. KOMIITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-OUHAHCHI KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnsT-lHBECT KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. ITporpaMma Ju1s moAroToBKH TecToB Indigo KoHTpakT Ne 17-0A-44-19 ot 14.05.2019
21. Autodesk Auto CAD 2021 st yueOHBIX JHorosop #110003456652 ot 18 dep. 2021
3aBe/ICHUH, OMUCKA K 0€CCPOUHOM JTHIICH3UN r.
Pacnpoctpansiercss CBOOOAHO Jist
AKKPCAUTOBAHHBIX y‘Ie6HBIX 33BeI[eHHI7[
22. LibreOffice GNU Lesser General Public License | CBo6oaHo pacmipocTpaHseMoe
23. ScilabCeCILL (cBoboanas, coBmectumas ¢ GNU | CBoO0IHO pacipocTpaHsieMoe
GPL v2)
24, Linux Ubuntu GNU GPL CB00OOIHO PACIIPOCTPAHAEMOE
25. FDS-SMV free and open-source software CB0OOIHO pacmpocTpaHsieMoe
26. AnyLogic Personal Learning Edition CB000/IHO pacnpocTpaHsieMoe
27. Helyx-OS GNU General Public License CB0OOIHO PaCIPOCTPAHAEMOE
28. OpenFoam v.4.0 GNU General Public License CB0O0OTHO pacrpocTpaHIeMoe
29. DraftSight 2018 SP3 ABToHOMHas OecruiaTHasI CB00OOIHO pacTpoCTpaHIEMOe
JIMLECH3US
30. GNU Octave GNU General Public License CB0O0OTHO pacrpocTpaHIeMoe
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JIMCT YYETA OBHOBJIEHU PABOYEI MPOr'PAMMBbI YYEBHOM
JTUCHUIINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ kadeapbl




