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1. OBIIUE CBEIEHUSA

VYyeOHnas aucuuniauHa «['uaporazoinHaMuKa» U3y4aeTcsl B YeTBEPTOM CEMECTPE.
KypcoBas pabota — npegycMoTpeHa B 4ETBEPTOM CEMECTpE.

1.1. ®opma MpoMEeKyTOYHOM aTTecTaIuu:

quBeprIﬁ CEMECTP - OK3aMCH.

1.2. Mecto yuebHOU nucuuIuinHbl B cTpykType OITOIT

Y4yeOHass qucnuruiiHa _ | MApora3olMHAMUKa OTHOCUTCS K 4YacTH, (OPMHUPYEMON y4aCTHUKAMH
00pa3oBaTebHBIX OTHOIICHHH.

OcHOBOMl 1111 OCBOCHMSI  UCUUIUIMHBI  SIBJSIIOTCA ~ PE3yJbTaThl  OOyYEHHS IO
MPEALIECTBYOIIHUM JIUCIUIUIMHAM U MPAKTUKAM:

- duzuka;

- XuUMUs HEOpraHuyeckas;

— MatemaTnuecKkuii aHaJIN3, HHTErpaTbHbIC U MU DepeHITMATbHBIC HCYUCIICHUS;

PesynbTaTel 00yueHus o yueOHON AUCIMILTUHE, UCIIOIB3YIOTCS MIPH U3yUEHUU CIEAYIOINX
JUCLIUIUIMH Y MIPOXOKICHHS MPAKTHUK:

- OcHOBHBIE MPOIECCHI M TEXHUKA 3aITUTHI OKPYKAIOIICH CPeIbl,

- OCHOBI)I MOI[CJ]I/IpOBaHI/Iﬂ TEXHOJIOT'NYECCKUX HpOHCCCOB nu annapaTOB.

Pe3ynbpTaTel ocBOeHMsI yueOHOW NUCHUIUIMHBI B JaibHEiIIeM OyAyT HCIOJIb30BAaHBI MPHU
BBITIOJTHCHUH BBITYCKHOW KBAJTM(DUKAIIMOHHOM PabOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

HensiMu n3yueHus IucuUIUIMHbl «I uapora3zoguHaMuKay SBIISIOTCS:

dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS THAPOTAa30IMHAMUKH;

— (opMuUpOBaHHE CHUCTEMBI 3HAHUN O 3aKOHAX MEXAHUKH KUIKOCTH W Ta30B MPH PEIICHUH
BOIPOCOB 3aIIUTHI TEXHOC(HEPHI;

— U3y4YEHHUE TEOPUU U TIPAKTUUECKOTO MPUMEHEHUS TUIPOTA30IMHAMUYECKHUX MPOIIECCOB TIPH
obecrnieueHnn TeXHOC(HEpHOH Oe30MacCHOCTH, CBA3aHHOMN C CHCTEMaMHU 3aIIUThHI CpeAbl OOUTaHUS;

— TpuoOpeTeHHEe UWHTepeca K MCTOPUU PA3BUTUS U JIOCTHXKEHUSIM B  00JacTu
TUAPOTa30AMHUMUKH;

— pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOydJaromuxcsi B TPOLECCe HU3YYCHUS AUCHUUIUIMHBI, MPUOOPETEHHE COBPEMEHHBIX Hay4HBIX
B3TJIAIOB, UACH B X0/ paOOTHI C Pa3TUIHBIMA UCTOYHUKAMH HH(GOPMAIIIH;

— MCMOJIb30BaHUE MPU BHITOJIHEHUH MPAKTUYECKUX 3aJJaHUI 1O TUPOTra30JUHAMUKE METOJIOB
CpaBHEHHUs, OOOOIIECHMs, CHUCTEMAaTHU3aIliH, BBISBICHUS MNPUYMHHO-CIEACTBEHHBIX CBS3EH,
dbopMyIMpoBaHHE BBIBOJIOB IJISl M3yUEHUS PA3IUYHBIX CTOPOH TEXHOJIOTHYECKHX MPOIECCOB, C
KOTOPBIMU BO3HHKAET HEOOXOAMMOCTh CTAIKUBATHCA B MPO(DECCUOHATBLHOMN cdepe.

- dhopmupoBanre y 00ydarOMMXCS KOMIETCHIINH, YCTAaHOBICHHBIX 00pa30BaTeIbHOMN
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUTIIMHE.

Pesynbrarom 00y4yeHMsT 1O y4eOHOW IUCIUILIMHE SIBISETCS OBJIAJCHUE OOYYArOIIMMUCS
3HAHUSIMU, YMEHUSMH, HaBBIKAMH W OIBITOM JESATEIBHOCTH, XapaKTEPU3YIOIIUMH MPOLECC
dbopMUpOBaHUS KOMIIETEHIIMI M OO0ECIeYnBaIOIUMU JOCTH)KEHHUE IUJIAaHUPYEMBIX Pe3yJIbTaToOB
OCBOCHUS yUCOHOU JUCIUILTUHBIL.



2.1. @opmupyeMble KOMIIETCHIIUN, HUHAUKATOPBI JOCTUKEHUS KOMIIETCHINH,
COOTHECEHHBIE C IJIAHUPYEMbIMH pe3yJIbTaTaMi 00y4eHHUs [0 JUCIUITIINHE:

Koa u HamMeHOBaHHUe

Koa u HamMeHOBaHHe
HHAUKATOpPA

IInanupyemsblie pe3yJibTAThI 00y4eHH

KOMIIETeHIIMH 10 AUCHUIIMHE
JOCTHKeHHsI KOMIIeTeHIINT
[1IK-1 WUA-TIK-1.2 — YnorpebssieT o0Ine NOHSTHS, 3aKOHBI
Crioco0eH PUMEHSTH [IpumeHnenune TeopeTHIecKux Y ypaBHEHHSI CTATUKH, KHHEMATHKU U
COOTBETCTBYIOIIMI OCHOB (DM3HKH NPH PEILECHUH JIUHAMUKY KUIKOCTEH U ra3oB.

(U3UKO-MaTeMaTHIECKUi | PUKIaJHbIX 3a4a4

anmapar, MeTObI aHau3a | TEXHOC(EPHON 6e30IMacHOCTH

1 MOJICTTMPOBAHHUS,
OCHOBHbIC 3aKOHBI XUMHU
U METOJIBI XUMHUECKOTO
aHaJM3a, OCHOBHBIC
3aKOHBI DKOJIOTHH U
[PUPOIOTIONB30BAHHUS,
TEOPETUIECKOTO 1
IKCIIEPUMEHTATBHOTO
UCCIIECIOBAHUS TIPU

A S 11(S50505
poheCCUOHATBHBIX
3a1a4

— IIpumensier ocHOBHBIE (PU3UYECKHE
CBOMCTBA peallbHBIX KUIKOCTEH U razos,
WCTIONB3YEMBIX B TEXHOC(EPHOU
0€301MacHOCTH B Ka4eCTBE SHEPro- U
TEIJIOHOCUTENICH, TEXHOIOTUYECKUX
KOMITOHEHTOB, CMa309HBIX H
OXJTKIAIOIINX KUIKOCTEH, a TaKkKe
pabo4Mx Te B THEBMO- U THPOCUCTEMAX.
— MHcmone3yeT 3aKOHBI 1 OCHOBHBIE
(hM3UKO-MaTeMaTHICCKHE MOJICITH
MEXaHU3MOB JBIKEHUS JKAIKOCTH.

I1K-5. Cnocoben
IIPOBOAUTH HAYYHBIC
HCCIIEIOBAHMS 110
OTHENBHBIM TEMaM
(pa3nemnam TeM) B
obnactu
npodecCHOHANTEHON

MIPOBEICHUS

NI-T11K-5.2 ITnanupoBaHue

IKCIIEPUMEHTAIBHBIX
HCCIEeN0BaHUN

— IIpuMeHsieT MeTo bl MPOBEICHHUS
SKCIEPUMEHTOB 10 3aJaHHBIM METOJIUKAM
C HCTIOJIb30BAHUEM OCHOBHBIX YPaBHEHUN
TUAPOTa30IMHAMUKH, METOAOB HX
pelieHus1, NOHATUM, TUIIOTE3 U
JIONTYUIEHUH.

JACATCIIBHOCTHU

WJI-TIK-5.3

O6paboTka pe3yabTaToB
JKCIIEpUMEHTA

— Hmeer npakTHYECKHiA OMBIT 00pabOTKH
W aHaJM3a pPe3ybTaTOB pacyeTa ¢
UCIIOJIb30BaHUEM OCHOBHBIX YpaBHEHHH
THJIPOTa30IMHAMUKH.

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJINHBI

O61mas TpyA0EMKOCTh YU€OHON AUCHIUITIMHBI IO yUeOHOMY IUIaHY COCTaBIISIET:

10 OYHOM opMe 00yUueHuUs —

5

3.e. 160 gac.




3.1. Crpykrypa yueOHON JUCHHUILIIUHBI

11 O0YYAIOIIMXCsI IO BUIaM 3aHsaTHi (04Has popma o0yUueHMs)

CTpyKTypa U 00beM JUCHUTIHHBI

KoHTakTHasi ayiuTopHasi padoTa, CamocTosiTeJibHasi padoTa
’E yac 00y4aIoIIerocsi, 4ac
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4 cemecTp DK3aMeH, 160 36 18 18 64 24
KypcoBas
pabota
Bcero:| Dx3amen, 160 36 18 18 64 24
KypcoBas
pabota




3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
IInanupyembie Bujabl yueOHol padoThI
(KOHTpOJIMpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL - Buael 1 gopMbI KOHTPOJIBHBIX
OCBOEHMSI: o @ = & % MepOoNpHusITHIA, 06ec11elniBaloume 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
TIK-1: Paznen |. OcHoBbI ruaporazoauHaMukn. I'mapocraruka. X X X X 18
NA-TK-1.2 Tema 1.1 2 X ®DopMBI TEKYIIETO KOHTPOJIS
TIK-5: CBoiicTBa XUIKOCTEH U ra30B. MeTOIbI ONIpeieICHUs U o pazzaeny |:
NA-TIK-5.2 pacuera. Tabmuier, HOMorpamMmMbl. CBOWCTBA CMeCeH. 1. xoHTpONBHAs padota Nel.
WJI-TIK-5.3 Tema 1.2 2 X 2. 3amuTa J1a00paToOpPHBIX paboT.
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 2
Onpenenenue u
pacder mokasaresei CBONCTB XKUAKOCTEHN U ra30B (TaOIHIIbI
HOMOTPaMMBI)
[Ipaktnueckoe 3anstue Ne 1.2 2
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 1
OrnpezaeneHre HaChIMHON INIOTHOCTH CHITYYUX MAaTepUasIOB.
JlaGopatopnas padora Ne 1.3 2
JaBnenue. MeToas! 1 ipruOOPHI 7S €TO U3MEPEHMSL.
JlabopaTtopHas pabora Ne 1.4 1
M3yueHue OTHOCUTENBHOIO MOKOS JKUJIKOCTH B COCY/IE,




Ilnannpyembie
(KOHTPOJIMpPYeEMbIE€)

Bujbl yueoHO# padoThl

KonrakTHas padota

Buasbl 1 popMbl KOHTPOJIBHBIX

pe3yJbTaThl =
OCBOEHHSI: o ° - S % MepONpUsITHI, 06ecneqlinalonme mo
KOJ(BI) HanmenoBanne pasieJios, TeM; > 0 E o g z 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) TPpOMeKYTOYHOH aATTECTALMH g § ?i &g § % = § yCIeBaeMOCTH;
KoMmeTeHuHu (i) u =) = 2 i = =2 £ ()OpPMBI IPOMEIKYTOTHOT0 KOHTPOJISI
MHIHKATOPOB 2 2 g g8 2| 28 ycneBaeMocTH
L[OCTl/l)l(eHl/lﬂ“ é E‘ ; :“;‘ g l:‘g = 8 g
KOMIIETCHIIMH
PaBHOMEPHO BPAIIAIOUIEMCs] BOKPYT BEPTUKAIBHOM OCH.
IK-1: Paznen Il. 'maponnnamuxa. X X X X 18 ®DopMBI TEKYIIIETO KOHTPOJIS
NJI-TIK-1.2 Tema 2.1 2 X o paszaeny Il:
IK-5: OCHOBHbI€ MOHATHS: CKOPOCTH IBUKEHHSI pacXo/l )KUJIKOCTH U 1. xoHTpONBHAs pabota Ne2.
NJI-TIK-5.2 rasa, 5KBUBaJICHTHBIN nuametp. [1oTok xkuakocTu (rasa): 2. 3a1MTa 1abOPaTOPHBIX PadoT.
NJI-TIK-5.3 HAMOPHBIH, YCTAHOBHUBIIEHCS. Y PaBHCHUE HEPA3PhIBHOCTH 3. MH/IMBUJYIIbHOE JIOMAIIIHEE 3a/[aHHE.
oToKa. Pe)XxuM BM)KEHUSI TOTOKA.
Tema 2.2 2 X
Cucrema nuddepeHInanbHBIX ypaBHeHNH Diinepa Ui IOTOKa.
VYpaBHeHne bepHyu U1 HACaTBbHOM KUAKOCTH. JlnarpaMMa
bepnymn.
Tema 2.3 2 X
VYpaBHeHne bepHyu 1S peabHOM KUAKOCTH. Y PaBHEHUE
9HEPreTHUECKOro OanaHca MoTOKa.
Tema 2.4 2 X
[TpuGops! 1 3amMepa CKOPOCTH B Pacxo/ia OTOKa. DIIEMEHTHI
teopuu nogodus. Comto, auddysop.
Tema 2.5 2 X
Hcredenne xxuaxocteit (ra3oB) yepe3 HACaJKH U OTBEPCTHA.
KoadduimeHTsI CKOPOCTH, CIKATHS CTPYH, PACXO/a.
Tema 2.6 3 X

TpancnoptupoBka xuakocTi. Hacocsl 1 ux Kiaaccuukanus.
[MapameTtpsl paboTbl HacocoB. [TopiHeBbIe HACOCH: COOCTBEHHO
MTOPIIHEBOM, MPOCTOr0 AEHCTBHS, IUTYH)KEPHBII MPOCTOro
JeUCTBUSL, TUTYHKepHO-InadparMOBbIi, IUTYHKEPHBIN IBOMHOTO
nercTBrsa. CXeMbl ¥ PUHITUT ICHCTBUSL.




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

IIpakTH4eckue
3aHATHS, YAC
JlaGopaTopHbie
paboThI, yac

IIpakTuyeckas

MOAroTOBKA, Yac

CaMocTosTeIbHAsA

Tema 2.7

LentpobexHbie Hacockl. Hacocs! Apyrux THIIOB (OCEBEIE,
BHUXPEBEIE, POTAIMOHHBIC, CTpYyHHBIe, MoHTEeX10). [Tlogbop
HAaCOCOB.

N Jlexkuuu, yac

> | padora, yac

Tema 2.8

[Nepememenne razoB. Kommpeccopsl 1 nX KilaccU(pUKAILIHS.
BenTunsatopsl oceBble U eHTpoOSKHBIE. CXEMBI ¥ IPUHIIMIT
neiicteus. ['a3oayBKu (1IeHTPOOEKHBIE, POTAIIHOHHBIE), CXEMBI H
MPUHLIUI ICHUCTBHUS.

Tema 2.9
Typ6okommnpeccopsr Bakyymasie Hacocs!. Jnddy3nonnsie
HACOCHI, CXeMa, IpUHIU JaeicTBus. [1og0op KOMITPeCcCOpoB.

Tema 2.10
Knaccudukanus tpy6ornpoBonoB. ['uapapanueckuii pacuet
TpyOonpoBoa.

Tema 2.11
EctecTBeHHas tsara. Y CcioBUS €CTECTBEHHOM TATH.

[IpaxTnueckoe 3anstue Ne 2.1
Pacuer xputepus PeitHoinb/ica, onpeeneHue xapakrepa
JBIKEHUS KUAKOCTH U rasa.

[Ipaktuueckoe 3anstae Ne 2.2
Ompenenenne THIPOIIOTEPH B TPyOOIIPOBOIE.
Pacuer mosiHOTO Harmopa B TpyOompoBoJIe.

[Ipaktuueckoe 3ansiTre Ne 2.3
[TogOop HACOCOB C MCIOJIB30BAHUEM KATaJIOra.

Buasbl 1 popMbl KOHTPOJIBHBIX
MepOonpuATHI, 00ecrieynBaOIue Mo
COBOKYITHOCTH TeKyIIMii KOHTPOJIb
ycIeBaeMOCTH;

(hopMBI IPOMEKYTOYHOT0 KOHTPOJISA
ycneBaeMoOCTH




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o ° = 9 % MepOoNpUsITHii, 00eciedyuBalone 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 IPOMEIKYTOTHOT0 KOHTPOJISI
HHAN S EODoE g 25 S é s E S é ycIeBaeMoCTH
L[OCTl/l)l(eHl/lﬂ“ é E‘ ; :“;‘ g l:‘g = 8 g
KOMIIETCHIIMH
[IpakTuueckoe 3anstue Ne 2.4 3 X
OrmpeneneHre TEOPETUIECKON CKOPOCTH UCTCUEHUS )KUIKOCTH,
BpEMsI OTTOPOKHEHUS] eMKOCTH.
Jlaboparopras pabora Ne 2.1 1 X
OmnpeneneHre peKuMa JIBUKCHUS )KUIKOCTH.
JlaGoparopHas pabota Ne 2.2 2 X
Omnpenenenue MoTeph HAoOpa B TpyOOIPOBOJIE.
JlaboparopHnas pabora Ne 2.3 2 X
Hcredenune KUIKOCTH Yepe3 HACaIKU IIPU TOCTOSSTHHOM U
IIEPEMEHHOM YPOBHE.
JlaGoparopHas padota Ne 2.4 2 X
Nzyuenue ycrpoicTBa 1 paboThl HACOCOB. 3yuenue padboTh
CTpYHHOTO Hacoca.
JlaGopatopnas paGora Ne 2.5 1
N3ydeHnue ycTpoiicTBa U pabOThl KOMIIPECCOPOB.
TIK-1: Pazpnea 1. [IByxMepHbIe TeueHUs1 UeaTLHOI HeCKUMAaeMOH X X X X 18 DOopMBbI TEKYIIETO KOHTPOJIS
WUJI-TIK-1.2 JKUIKOCTH. o pazzaemny Il
IK-5: Tema 3.1 2 X 1. xoHTpONBHAs paboTta Ne3.
N/I-TIK-5.2 [Ipocreiiimme I0CKUE MOTEHIIUAIBHBIC TEYCHUS HEC)KUMAEMON 2. 3amuTa jJabopaTopHBIX PadoT.
WN/-TIK-5.3 HICATHHOM KUIKOCTH.
Tewma 3.2 2 X
BesnupkynsinroHHoe 00TeKaHne KPYTIIOTo IHITHH/IPA.
Tema 3.3 2 X
HupkynsaimorHoe o0TeKaHne KpyTJIoTo ImHIpa. Teopema
H.E. JXykoBckoro.
[Ipaktuueckoe 3anstre Ne 3.1 2 X




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI - Buanl 1 gopMBI KOHTPOJIBLHBIX
OCBOEHHSI: o ° - S % MepONpUsITHI, 06ecneqlinalonme mo
KOJ(BI) HanmenoBanne pasieJios, TeM; > 0 E o g z 5 COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
(l)OpMP[pyeMOﬁ(le) (opma(bl) NPOMEKYTOUHON aTTECTALMI g § ?i &g § % = § ycIeBaeMoCTH;
Koxll:ze[;::;l;:(()l;) " § E E é g E g g g (hopMBI MPOMEKYTOTHOTO KOHTPOJISI
JTOCTHIKEHUS 2 = E e o z g ycneBaeMoCTH
KOMIIETeH Ui = ok S & HE | Q&
OrnpeneneHre XapaKTepUCTUK JBUKEHUS KUAKON YaCTULBL:
(YHKIIUHM TOKA, YPaBHEHHUE JIMHUI TOKA M PacXO0Jl KUIKOCTH B
KaHaJe.
[IpakTuaeckoe 3ansTae Ne 3.2 3 X
OmpeneneHre NOTCHIIMATEHOTO TSUCHUS KUIKOCTH BOKPYT
mapa.
Jlaboparopras pabora Ne 3.1 2 X
Onpenenenne kodhunMeHTa CONPOTUBICHUS Mapa Mpr
00TeKaHUM O0e3rpaHUYHBIM TOTOKOM.
JlaGoparopHas padota Ne 3.2 2 X
Onpenenenne kodhunmeHTa CONPOTUBIIEHHUS Mapa MpH
CTPYHHOM pexXUMe 00TEKaHUS
BrinosHeHne KypcoBoi paboThl X X X X 10 3amura KypcoBoi paboThI
OK3ameH X X X X 24 OKk3aMeH 1o OuiieTam
HUTOI'O 3a 4 cemecTp 36 18 18 X 88
HUTOI'O 3a Bech nmepuop 36 18 18 X 88




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 OcCHOBHOE 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
CKOPOCTH JBHKEHHS, pacxoll | o0beMHBbIN pacxo]. CMOUCHHBIH IEPUMET], )KUBOE CEUCHHE.
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 YHEPTETUYECKOTO | COXPaHEHUH SHEPTUH H €0 CB3b C ypaBHEeHHEM 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. Kputepnu [Nanmmnes, 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, CIKaTHsl 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,
ILTYH>XEPHBIA POCTOTO
JEeHCTBUSA, IUTYHKEPHO-
nradparMoBBIi,
ILTyH>KEPHBIA IBOMHOTO
nectBus. CxeMbl U
TPUHIIUI JICHCTBHSL.

(MIpon3BOINTENBHOCTD, HATIOP, KI). BricoTa BcackiBaHUsL.
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 BeHTWISIMU. Jlenpeccus
€CTECTBEHHOM TATH. €CTECTBEHHOH TATW. MeTOoJIbl pacyeTa €CTECTBEHHOM TATH.

Paznen |11 | JIByxmepHbIe TeueHHsT HIEATBbHOI HECKMMAEMOii JKUTKOCTH.

Tema 3.1 [Ipocreitmne nnockue [IpssmonuHelHbIM paBHOMEpHBIN oToK. Junosns. I[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.
KpYTJIOro WINHApA. IIpakTHueckoe npuMeHeHue TeopeMsl JKyKkoBcKoro
Teopema H.E. XKykoBckoro.

3.4. Opranuzamus caMOCTOSATEIbHON paboThl 00YUaIOIIHXCS

CamocrosiTenpbHas paboTa CTyJIeHTa — o0s3aTelbHas 4acTh 00pa3oBaTEbHOIO MpOIecca,

HaIltpaBJICHHAA Ha

pa3BuUTHE

TOTOBHOCTH K

npoecCUOHATBHOMY W JINYHOCTHOMY
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caMo00pa30BaHUIO, HAa IPOEKTUPOBAHHE JaJbHEHIIero oO0pa30BaTENBbHOIO MapuipyTa H
npodeCCHOHATBLHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLIMXCs 0 JUCHMIIMHE OpraHU30BaHa KaK COBOKYITHOCTh
ayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeuMBAIONINX YCIECUIHOE OCBOCHHE
JUCLUTUIMHBL.

AynuTopHasi caMOCTOsTeNbHAsE paboTa 00ydyaromMXCs MO AUCUUIUIMHE BBIOJIHICTCS 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 00ydaronmxcs — IlaHupyeMast 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 camocTosiTenbHast padoTa 00y4yaronuxcsi BKJIIOYaeT B ce0sl:

- MOJITOTOBKY K JIGKLIUSM, IPAKTHYECKUM U JTA00OPATOPHBIM 3aHATHAM, SK3aMEHY;

- M3y4YeHHe y4eOHBIX MTOCOOUIA;

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

- MOJITOTOBKA K BBHITIOJIHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB IO HUM;

- M3yYeHUE TEOPETHYECKOTO0 W TPAKTHYECKOTO0 MaTepualia 10 PEKOMEHIOBAaHHBIM
UCTOYHUKAM,

- MOJIrOTOBKA K KOHTPOJIbHBIM paboTam,

- BBINOJIHEHUE KYPCOBOW pabOTHI;

- MIOJIrOTOBKA K IPOMEKYTOUHOM aTTecTalli B TEUCHHE CEMECTPA.

CamocrosarenbHass pabora 0OydarolMXCsl C ydacTHeM TMpernojaBarenss B (GopMme HHOM
KOHTaKkTHOM paboThl MpenycMaTpuBaeT TpYNIOBYIO U (WIM) HWHAMBUIyalbHYI paboTy c
00yYaromyMUCs U BKIIIOYAET B ce0sl:

- NPOBEICHNE WHIMBHUIYaJIbHBIX UM TPYNNOBBIX KOHCYJIbTalMH MO OTAEIbHBIM
TeMaM/pa3zenaM AUCHUIUINHBL

- MIPOBE/IEHNE KOHCYIbTALUM Mepel IK3aMEeHOM 10 HEOOXOTUMOCTH.

[Tepeuenp pasmenoB/Tem/, MOJHOCTHIO MM YaCTHYHO OTHECEHHBIX HAa CaMOCTOSATEIHLHOE
M3Y4YEHHE C TOCIIEeTYIOUIMM KOHTPOJIEM:

Buasi u popmbl .
HaunmeHoBaHnue pa3aea KOHTPOJbHBIX =
/TeMbl THCHUIINHBI, MepOonpUATHI é
Ne i BbBIHOCHUMBbIC HA 33)]3}"/[5[ I CaMOCTOAATEIbHOM paﬁoTu (y'{l/lTLlBal{)TCﬂ 5
CaMOCTOSITeJbHOE npH npoBeleHun | £
H3yueHue TeKyIero z g
KOHTPOJIsI) =

Paznen | OcHoBbI ruaporazoguHamMuku. I'mapocraruka.

Tema 1.1 CaoiictBa xxuakoctedd 1 | CocTaBUTH rpaduKH, IUATPAMMBI YCTHOE 9
ra3oB. MeTozsl cobecesioBaHNE
OIpE/IETICHNS] U PacyeTa. 0 pe3yJibTaTaM
Taonusl, BBIIIOJTHEHHON
HOMOTpaMMebl. CBOHCTBa paboTsI
CMECEH.

Tema 1.3 OcHOBHOE ypaBHEHHUE KoHcnekT nepBorcTouHMKA, YCTHOE 9
THUAPOCTaTHKH. MOJTOTOBUTH HHPOPMAIIIOHHOE cobece0oBaHNe
IIpakTHaeckoe cooO1ieHne 0 pe3yJIbTaTaM
MIPUMEHEHUE YPABHEHUS BBITIOJTHEHHOU
THIPOCTATHKH. paboThI
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Paznen 11 II'mapoaunamuka

Tema 2.6 TpancopTupoBKa [MoaroroBuTh MHAOOPMAITUOHHOE YCTHOE 6
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 6
Hacocs! npyrux 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 6
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 9
00TeKaHue KPyTioro BBITIOJTHCHHBIX
IAITUHAPA. pabot B

TeKyLIen
aTTecTaluH

Tema 3.3 HupkynsiuoHHoe Pemenue cutyalluOHHBIX 3a]1a4. KOHTPOJIb 9
o0TeKaHue KPYyTriioro BBITIOJTHEHHBIX
uunuHapa. Teopema pabot B
H.E. ’KykoBckoro. TeKyuen

aTTeCTaIUH

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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KOMIIETEHIIUM, CUCTEMA M HIKAJIA OHEHUBAHUS

PE3YJIbTATBI OBYUYEHMUA 110 AUCHUIIVIMHE, KPUTEPUU OHEHKH YPOBHA COOPMHUPOBAHHOCTH

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIUU(11).
Yposnu Hrorosoe Onenka B IMoka3aTesn ypoBHsI c)OPMHUPOBAHHOCTH
chopMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU = = =
. YHHUBEPCAJIbHOM(-bIX) o01enpodeccuoHAIbHOU(-bIX) npogeccuoHAIbHOM(-bIX)
KOMIIeTeH uu (-i) 0aJu10B cucreme . . .
., KOMIIeTeHIMH (-il) KOMIIeTeH M I KoMmneTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTaM K1
cucreme TeKyLei u :
10 pe3yJIbTATaM MPOMEKYTOUHOM HH'E_K'LZ
TeKylleH aTTrecTaluu TK-5:
MPOMeKYTOUHOU WJI-TIK-5.2
aTTecCTalluu HH'HK'SS
BBICOKHIA 85-100 OTJIUYHO Oo6yyarommuiics:

— HCYEPIIBIBAIONIE W JIOTHICCKU
CTPOHHO U3J1araeT yueOHBbIi
Martepuai, yMeeT CBI3bIBaTh
TEOPHIO C MIPAKTUKON, CIIPABIISAETCS
C pelIeHneM 3a1a4
pohecCHOHAIBHOM
HaTPaBIEHHOCTH BBEICOKOTO
YPOBHS CIIOXHOCTH, TTPABUIIEHO
00OCHOBBIBAET MPUHSTHIC
peIIeHNS;

— NOKa3bIBaeT aHAJIMTHYECKUE
CIIOCOOHOCTH B TIOHUMAHHUH,
W3TI0KEHUH U TIPAKTUIECKOM
WCTIOJIB30BaHUN OCHOBHBIX
3aKOHOB ' APpOIUHAMUKU

— JOTIOJHSET TEOPETUIECKYIO
UH(POPMAIIHIO CBEICHUSMHU
HCCIIEI0BATENIbCKOTO XapaKTepa,;
— cBOOOJTHO OPUEHTUPYETCS B
y4eOHON 1 MPo(eCcCUOHATBHOM
JMTEpaType;
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— JaeT pa3BepHyTEIE,
HCUYEPIIBIBAIOIIUE,
po(hecCHOHAIBHO TPaMOTHBIE
OTBETHI Ha BOIIPOCHI, B TOM YHCJIE,
JIOTIOJIHUTEIIbHBIE.

MOBBIIIIEHHBINA

65— 84

XOPOIIIO

OO0yuaromuiics:

— JOCTaTOYHO MOJIPOOHO,
IPaMOTHO U 10 CYIIECTBY U3lIaraetr
W3YYCHHBIH MaTepUal, IPUBOIUT U
PacKpBIBACT OCHOBHBIC TIOHSTHUS
THIPOTra30JMHAMUKHY,

—  aHATU3UPYeT M3YyUCHHBIH
MaTepHall ¢ He3HAUYNTEIbHBIMU
npooenamuy;

— JIONYCKaeT eNUHUYHbIC
HerpyOble OIMMOKH;

— JI0CTaTOYHO XOPOILIO
OPHCHTHPYETCS B YIeOHOM 1
npodeccnoHaIbHON TUTEpPaType;

— MpPaBWIBHO IPUMEHSET
TEOPETUUECKUE TOJI0KEHHS TIPU
pELICHHH PAKTUYSCKUX 3a/1a4
JBIKEHHS )KUIKOCTEH U Ta30B,
BJIaJIEET HEOOXOMUMBIMH JUISI 9TOTO
HaBBIKAMH U MPUEMAMH;

— OTBET OTPaKaeT 3HAHHE
TEOPETUUECKOTO U MPAKTUUECKOTO
Marepuana, He oIycKas
CYIIECTBEHHBIX HETOYHOCTEH.

0a30BLIH

4164

YIOBJIETBOPUTEIHHO

OO0yuaromuiics:

— JIEMOHCTPHUPYET TCOPETUICCKHE
3HAaHUS OCHOBHOT'O Y4eOHOTO
MaTepualia JUCIUTUTNHBI B 00beMe,
HEOOXOTUMOM TSl TATbHEHIIIETO
ocoenus OITOIT;

— C HCTOYHOCTAMM HU3Jiaract
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NPUHSTHIC B TUAPOAMHAMUICCKUX
nporeccax GopMyIHPOBKH;

— JEMOHCTpPHUpYET
(bparMeHTapHbIC 3HAHKUS OCHOBHOMN
y4eOHOH JINTEPaTyphl 1O
THIPOTa30JMHAMHUKE;

OTBET OTPaKACT 3HAHUS HA
0a30BOM YPOBHE TEOPETHUECKOTO U
IPaKTHYECKOTO MaTepraja B
00BbeMe, HEOOXOIMMOM JIJIsST
JanpHenIel yaeonl 1
MIPECTOAICH PaboTHI IO
npoduio odydeHusl.

HU3KUH 0-40 HEYAOBIETBOPUTEIHHO

OO6yuaromuiics:

JIEMOHCTPUPYET (pparMeHTapHbIC 3HAHHUS TEOPETHUSCKOTO U MPAKTHICCKOTO MAaTESpHAI IO
THIPOTa30JHHAMHUKE, JIOMyCKaeT rpyObie OIIMOKH MPU €ro U3JI0KCHUN Ha 3aHATUIX U B XOJIE
MIPOMEXYTOUHON aTTECTallNH;

UCTIBITHIBACT CEPbE3HBIC 3aTPYAHCHHS B IPUMEHCHUN TEOPETUUCCKHUX TTOJIOKCHUHN TPH PEIICHUH
MPaKTUYCCKHX 3a/1a4 TUAPABIHKH CTAHIAPTHOTO YPOBHS CII0KHOCTH, HE BJIaJeeT HEOOXOUMBIMU JIIsI
3TOT'O HaBBIKAMH M NIPUEMAaMU;

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

HE BJIaJICET OCHOBHBIMU IOJIOKCHUSIMH YUCHHUS O PABHOBECHH U JIBFDKCHHUH KHIIKOCTEH U ra3o0B;
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
ATTECTALIHNHU, BKJIIOYASA CAMOCTOATEJIBHYIO PABOTY OBYUYAIOIIUXCA

[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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5.1. @®opMbI TEKYILIEr0 KOHTPOJISA yCIIEBAEMOCTH, IIPUMEPHI TUIIOBBIX 3aJaHUMN!

[ToxBoA MPOMBIBHOM BOJIBI OCYIIECTBISETCS 110 TOPU3OHTAIBHOMY TPYOOITPOBO/IY MIOCTOSIHHOTO
CEUEHUS JUTMHOU
=120+ 05N, m

TpyOonpoBo M3roTOBJIEH U3 HOBBIX CTAJIbHBIX HENBHOTSIHYTHIX TpyO. Ha TpyOGonposoze

Ne DopMBbI TEKYLLET0 IIpEMepLI THIOBLIX 3anaRHiL Dopmupyemasi
1 KOHTPOJIsI KOMIeTeHIUs
1 Bomnpocs! s 321U THI
J1260paTopHBIX paboT 10 OrnpesteieHne IIOTHOCTH CMeceii JKUIKOCTell IKCIIePHMEHTAILHO H MeToa0oM pacyera | ITK-1:
pasnenam «OCHOBbI 1. IInoTHOCTB, Pa3MEPHOCTD. NJI-TIK-1.2
TUAPOTa30IMHAMHUKH. 2. ®aKkTOpHI, BSOS Ha 3HAYSHHE TDIOTHOCTH. IIK-5:
I'uppocrarukay, 3. DKCIIepUMEHTAIbHBIC METOIbI OIPEACIICHHUS INIOTHOCTH KU IKOCTH. NJI-TTK-5.2
«'upponuHaMukay u 4. AHATUTUYCCKUI METOJT ONPEICIICHUS TUIOTHOCTH XKHUJIKOCTH H UX CMECCH. WA-TIK-5.3
«/IByXMepHBIE TEUEHUs 5. Pacuer mI0THOCTH ra3os.
uJIeaIbHOM OnpenesieHue MOTeph HAMOpPa B TPyOONMpoBoae
HEeC)KUMaeMoi 1. Yro Ha3pIBaeTCs UACAIBLHON KUIKOCTEIO.
JKAKOCTH» 2. Uro Ha3bIBaeTCs pealbHOM KHUIKOCTHIO.
3. MaccoBas CKOPOCTh, OIIPEIEIIEHNE 1 Pa3MEPHOCTb.
4. VYpaBHeHHE HEPa3pPHIBHOCTU MOTOKA.
5. OObeMHBIN pacXo] KUIAKOCTH, YPABHCHUE PacXoa.
Onpenenenue ko3¢ PpuiueHTa CONPOTUBIIEHNS IAPA IPH 00TeKaHUU 0e3rpaHMYHbIM
TMOTOKOM
1. B dem BeIpaxkaeTcs Kpu3uC 00TeKaHUs H1apa?
2.  Kak 3aBucHut K03pHUIMEHT COMPOTUBIICHNUS TIapa oT uucia PefiHonbaca?
3. Kakas uMeercs 3aBUCMMOCTh KPUTHYECKOTO YKcia Re oT HadabHOM TypOyeHTHOCTH?
4.  Kak no nepenajay JaBjcHHUIA HA TIOBEPXHOCTH IlIapa MOYKHO OIPEIEIUTh HauaIbHYIO
TypOyJIEHTHOCTH MTOTOKA?
5.  HazoBuTe OCHOBHBIE ITOJIOKEHHUS] TEOPHH MOTPAHUYHOTO CIIOSL.

2 HNuauBuayaibHoe HuauBuayaabHOe T0MalIHee 3aqaHue «PacyeT 1maMeTpa mpocToro Tpyoonporoaay IK-1:
JOMAlIIHee 3aJaHue M0 XromyarobyMakHas TKAHb OMBIBAETCS OT MIEJIOYH HA IPOMBIBHOM JTMHUH, COCTOSIIIIEH 13 NJI-TIK-1.2
paznexy |l MTPOMBIBHBIX MAIIIFH POJIMKOBOTO THITA. J[JIs1 POMBIBHOW TKAHU MPOTUBOTOKOM TPeOyeTCs [1K-5:
«ugpocraTuxka» pacxox Boabl Ve = 1,3+0,1*N, s/c. NI-TIK-5.2

Bopna nocrynaer na nunmio ¢ t = 50+0,1 N, °C UA-TIK-5.3
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«'mpponnHamMuka» u
«JIByXMepHBIE TCUECHMS
HIeanTbHON
HEC)KMMaeMOU
KHUAKOCTH»

JKunkocTh 11 BapraHTa ¢ ocaeaHer MU poii 3a4eTKH
0 1 2 3 4 5 6 7 8 9
BOJIa | Ma3yT | OCH3MH | TIMIEPUH | KEPOCHH | BoJIa | Ma3yT | OCH3WH | MIMIEPUH | KEPOCHH
YpoBeHb xuaKocTu h, M, U1sl BapUaHTa ¢ MPeanociaeHed nudpoi 3a4eTKu
0 1 2 3 4 5 6 7 8 9
05 0,6 0,7 0,8 0,9 1,0 11 1,2 13 14

2. OnpenenuTe MaHOMETpHUYECKOE NaBieHue P, B cocyne, 3arolHEeHHOM BOJIOW, M Pa3HOCTh
nokasanuii  U-oOpasnoro manomerpa hp, ecmu usBecTHo, yro B U-00pa3HOM MaHOMETpe
HaxoJMTCst )KUAKOCTh JK, a mokasanue npesomerpa hi.
JKuakocTh a1 BapuaHTa ¢ ocjeaHel 1udpoit 3aueTKu

0 1 2 3 4 &) 6 7 8 9
BOJIA | Ma3yT | OCH3MH | TMMUEPUH | KEPOCHH | BOJA | Ma3yT | OEH3MH | MIMUEPUH | KEPOCHH
VpoBeHb xkuaKkocTH h, M, Ui BapuanTa ¢ npeanocieaHei nudpoit 3aueTku
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

3. Ha manplii mopiueHs py4HOro TuApaBiIMYecKoro mpecca aerictByer cuna G. IlpeneOperas
MOTEPSIMH, OMPENEIUTh CUTY T, IeHCTBYIONIYIO Ha TIPECCYyEeMOe TeJo, IPH UCXOIHBIX JaHHBIX D,

d, G.

| McxonHble | 3HaveHus JUIsl BAPUAHTOB C nocieHel udpoi 3aueTku |

Ne DopMBbI TEKyLIET0 P ] T £ T Dopmupyemas
1 KOHTPOJIsI KOMIeTEeHIUs
YyCTaHOBJICH HOPMAJbHBIN BEHTWIIb, tnadparma m = 0,2. Umerotes Tpu oTBOAA C
ko3 dunuentom a=90°, Ro/d = 3.
Onpenenuts TpeOyeMBbIii AHaMETp TPYOOIIPOBOIa, CYUTASI OTHOCUTEIHHYIO OINOKY He 6oiee 5%
npu gonyckaemoit morepe Hamopa AHon = 6+0,1 N, M., tie N — HoMep BapuaHTa (COOTBETCTBYET
HOMEpY 00Y4aIOMIerocsl M0 CHMCKY TPYMIb).
3 KonTposbHbIe paboTh IK-1:
T10 pa3aeiiaM Koutpoabnasi padora Nel WA-TIK-1.2
«OCHOBBI 1. Ha tpybomnpoBoie, 3aI10JTHEHHOM KUAKOCTHIO, YCTAHOBJICHBI HA OJTHOM YPOBHE MTBE30METP H [K-5:
TUAPOra30IMHAMUKH. MeXaHUUECKU MaHOMeTp. MaHOMETp NOKa3bIBaeT MaHOMETpruieckoe AaBnenue Py. Onpenenuts | UJ-TTK-5.2
I'mppocraTtukay, Ha CKOJIbKO NOJTHUMETCS YPOBEHb KUAKOCTH B bE30METPE. NA-TIK-5.3
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Ne DopMBbI TEKyLIET0 P ] T £ T Dopmupyemas
1 KOHTPOJIsI KOMIeTEeHIUs
JIAHHBIE 0 1 2 3 4 5 6 7 8 9
D, MM 300 350 400 450 500 550 600 450 | 500 | 350
d, mm 30 40 50 60 70 80 90 50 60 70
3HaveHMS )1 BapuaHTa ¢ MPEANocaeTHeH mudpoit 3a4eTKH
0 1 2 3 4 5 6 7 8 9
G,H 150 170 200 230 250 270 300 320 | 350 | 400

Kounrpoabnast padora Ne2
1. Ha BomonpoBoHo#i TpyOe nuamerpom di ycTaHOBIICH Bogomep auamerpom do. Ha kakyro
BbICOTY N> MOHMMaETCS BOIa B TbE30METPUUECKON TpyOKe, yCTAHOBICHHO Ha y3KOM CEUYCHHU
IpH pacxojie Bojbl Q, €ciiu YpOBEHb BOJIBI B ITbE30METPE, MPUCOSAMHEHHOM K OCHOBHOM TpyoOe,

2

h1? TTorepu HamOpa HE YYUTHIBATh.
Ucxonubie 3HaveHMs I BAPHAHTOB C TOCIIeTHEH ITUGPOH 3aUeTKH
JIaHHBIE 0 1 2 3 4 5 6 7 8 9
di, MM 100 75 100 75 100 75 100 75 100 | 75
dz, MM 50 40 50 40 50 40 50 40 50 40
3HaveHM 1 BapHaHTa ¢ MPEANOoCcaeTHeH udpoit 3a4eTKH

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 13 1,1 0,9 10 | 08

y3KOM 9acTH TpybompoBoa, eciu pacxo Boasl Q? Mcxoaubie gannsie: di, dz, P1 — n36srToun

2. Ha kakyto BbicOoTy h MOKeT 3acachiBaThCs BOJIa U3 pe3epByapa 1o TpyoKe, MPUCOSTHHEHHOM K
oe

JIaBJICHUE B IIMPOKOM ceueHuu. [loTepu Hanopa He YYUTHIBATD.
HUcxonneie 3HaueHus JUIsl BADUAHTOB C MOCKeHer nudpor 3a4eTKH
JTAHHBIE 0 1 2 3 4 5 6 7 8 9
Q, 1/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
dz, MM 25 40 25 40 25 40 25 40 25 40
3HaueHus JUIsl BApUAHTA C IPEANOCieHel nudpor 3a4eTKH
0 1 2 3 4 5 6 I 8 9
Py xIla 100 120 140 160 180 180 160 140 120 | 110
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1011

DopMBbI TEKyLIET0
KOHTPOJIsA

IIpuMepbl THIOBBIX 3aIaHUI

Dopmupyemas
KOMIeTEeHIUs

3. K tpybomnpoBo1y NepeMeHHOT0 CeUeHH s IIPHUCOCAMHEHBI 1Ba be3oMeTpa. [Ipeneboperas
MOTEPSIMU HATIOPA, OTIPEICTUTh Ha KaKylo BBICOTY Ny OAHUMETCS BOIa BO BTOPOM IbE30METPE,
€CJIM B TIEPBOM IIb€30METPE OHA CTOUT Ha BbIcOTe Ni. JlnameTpsl TpyOONpoBoOaa B MecTax
npucoearHeHus mbezoMetpoB 0i u do. Pacxon Bosisl B Tpy6omposoe Q.

Hcxonnsie 3HaveHus Uil BAPUAHTOB C nocieaHel udpoi 3aueTKu

JIaHHBIE 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 JUIsl BApUAHTA C IPEANOCie Hel nuppor 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

KonTpoabnas padora Ne3
1. Tlomst ckOopoCTe# HEKOTOPHIX TEUCHHUN 3aaHbl TNHEWHBIMH (PYHKIUIMUA
v =ax+by+cz,v =ax+byy+cz, v =azx+bsy+ czz [lpu kakux ycnopusx
BO3MOKHBI HMKCIIPUBEACHHBIC BAPUAHTBI 9TUX TeueHnii? B kakux YCIIOBUAX OHU
MOTEHIINATLHBI?

Bapuant a b C a b c a bs 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. Haiitu ionHoe YCKOPEHUEC U €I0 COCTABJIAIOIIHNEC B TOUKE A Ha ocu KaHaja NEPEMECHHOTO
cedenus uMHON L=1 M B MOMEHT BpeMeHHU t, €Cli CKOPOCTh BJOJIbL OCH KaHajla M3MEHSETCS 110
3aKOHY: Uy = Vo[l + b (x/t)?], rie vy — Vppax — at

Benuunna Bapuantsl
1 2 3 4 5 6
Vinax »M/C 2,0 3,0 40 50 60 70
a, m/c? 0 4 0 4 0 4
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Ne DopMBbI TEKyLIEro P ] T £ T Dopmupyemas
1 KOHTPOJIsI KOMIeTEeHIUs
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. KpI/ITepI/II/I, IOKaJIbl OOCHUBAHHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU !

HaumenoBanne
OLIECHOYHOI0
CpeAcTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MeponpHusATH)

Kpurtepun oueHuBanus

IIxaasl oleHUBAHUSA

IIaTuéanaLHas
cucTeMa

100-6aanbHas
cucremMa

3amura nabopaTopHOi
paboTsI

JlaH TONHBIHM, pa3BepHYTHIA OTBET HA MMOCTaBICHHBIA BOIPOC (BOMPOCH), MOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HaHUH 00 00BEKTE, MPOSBIAIOMIASCS B CBOOOTHOM
OIIEPUPOBAHUN HOHSATHUAMH, YMEHUH BbIIEINUTH IPUYNHHO-CIICACTBEHHbIE CBA3U.
OOy4aronuiicst AEMOHCTPUPYET TIyOOKHE U POYHBIE 3HAHHS MaTepHaia Mo 3aAaHHbIM
BOIIpocaM J1abopaTopHON pabOThI, HCUEPIIBIBAIOLIE U ITOCIIEI0BATENBHO, TPAMOTHO U
JIOTHYECKH CTPOMHO €ro U3jaraet

6-7 6auioB 5

JlaH TIONHBIN, pa3BepHYTHI OTBET HA IMMOCTABICHHBIA BOIIPOC (BOMPOCH), MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, JI0KA3aTEIILHO PACKPHITHI OCHOBHBIE
MOJIOKEHUS AUCLUILINHBI; B OTBETE MPOCIEKUBAETCS YETKAsl CTPYKTYpa, JOrn4ecKas
MOCJIEI0BATENBHOCTD, OTPAXKAIOLIAs CYLIIHOCTh PACKPHIBAEMBIX MTOHSITHI, TEOPHUIA,
siyieHn. OOyJarouiicss TBEPIO 3HAET MaTEpHAal IO 3aJaHHBIM BOIIPOCaM, TPAMOTHO U
MOCJIEI0BATEIBHO €r0 U3JIaraeT, HO I0MyCKAET HECYIIECTBEHHbIE HETOYHOCTHU B
ONPEIEICHHUSIX.

4-5 GamioB 4

JlaH MojHbIi, HO HEIOCTaTOYHO MOCJIEI0OBATENIbHBIA OTBET HA MOCTABJICHHBIN BOIIPOC
(BOTIPOCHT), HO TIPU ITOM MOKA3aHO YMEHHE BBIJCIUTH IPUIHMHHO-CJICICTBECHHBIE CBSI3H.
OTBET OTUYEH U M3JIOKEH B TepMUHAX Hayku. OOy4aronuiics BlajeeT 3HAaHUIMHU
TOJIBKO TI0 OCHOBHOMY MaTepHally, HO He 3HAeT OTIEIbHBIX JeTajeil 1 0cOOCHHOCTEH,
JIOTTYCKAeT HETOYHOCTH M MCIBITHIBACT 3aTPYAHECHHUS C POPMYJIMPOBKOM ONPEICICHHH.

2-3 daiuioB 3

JlaH HEeNOJHBIN OTBET, MPEACTABIISMIONINH CO00H pa3pOo3HEHHBIE 3HAHUS IO TEME BOIIPOCca

1 6amn 2
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HaumeHnoBanune
OLIEHOYHOI'0 IIkajubl OHeHUBAHUS
CpeficTea Kpurepun oueHuBaHus
(KOHTPOJILHO-
100-6anabHas [aTudanabHas
OHEHOTHOTO cucrema CuCTeMa
MeponpHusATH)

C CYIECTBEHHBIMH OIIMOKaMU B onpeeneHusx. [IpucyTcTByIOT pparMeHTapHOCTS,
HEJIOTHYHOCTH M3nokeHus. OOyJaromuiics He 0CO3HAET CBA3b JAHHOTO ITOHATHS,
TEOPHH, SBICHUSA C APYTUMH OOBEKTaMH AUCHUIUINHBL. OTCYTCTBYIOT BBIBOEBL,
KOHKpPETH3alMs ¥ JOKa3aTeIbHOCTh U3NI0kKeHus. Peus HerpaMoTHas. JlonoTHUTEbHEIE
W YTOYHSIOIIE BOTPOCH! TIPETMOAaBaTelNsl He IPUBOIAT K KOPPEKIUN OTBETA
00y4aromerocsi He TOJIHKO Ha IIOCTaBJICHHBIN BOIIPOC, HO M HA IPYTUE BOIIPOCHI
J1a00paTOPHOH PabOTEHI.
He monyueHsl 0TBETHI IO BOIIPOCAaM J1a00paTOPHOH pabOTHL. 0 GamnoB
He npuHMMan ygactusi B 3amute 1a00paTopHBIX padorT. 0 bamnoB

KonTponbnas pabora OOyyJaromuiicss IEMOHCTPUPYET TPAMOTHOE PeIlieHNe BCEX 3a/1a4, NCTIOIb30BaHHE 6-7 6ammoB 5
MPaBHJIBHBIX METOOB M (YOPMYJI JUTS PEIICHUS TPY He3HAYUTEIILHBIX BHIYUCIHTEIIHHBIX
MOTPEHIHOCTSX (apUPMETHIECKUX OLIHOKaX);
[IpoaeMOHCTPUPOBAHO HCITOBL30BAHUE MMPABUIIBHBIX METOA0B U (POPMYJI PU PEIICHUN 4-5 6amior 4
3aj1a4 IPY HAIMYUH CYIIECTBEHHBIX ONTHOOK B 1-2 U3 HUX;
OOyyaromuiics UCIOIb3yeT BEPHbIE METObI PELICH s, HO PAaBHIbHBIC OTBETHI B 2-3 baioB 3
OOJIBIIMHCTBE CITy4daeB (B TOM UYHcIie H3-3a apuMETHIECKUX OMIMOOK) OTCYTCTBYIOT;
OOyuaronmMcst UCTI0IB30BaHbl HEBEPHBIE METO/IBI PEIICHUS, OTCYTCTBYIOT BEpHBIE 0-1 GamnoB 2
OTBETHL

5.3. IIpomexyTouHas aTTecTauus:

DopMa NPOMeKYTOYHOH THIOBbIE KOHTPOJIbHbIE 32IaHUSI U MHbIE MATEPUAJIbI

aTTecTaluu

JJIsl IPOBE/IEHNs] MPOMEKYTOUYHOM aTTECTAIUN:

dDopmupyemMasi KOMIETEHIHSA

DK3aMeH: IK3aMeHAIHOHHLIH omeT Ne 1 I1K-1:
B YCTHO# (hopme 1o Ouieram 1.BsiskocTh skuakocTe#t (ra3zoB) OmnpeneneHue, pa3MepHOCTb, AuHamudeckas u | MJI-TTK-1.2
KHHEMaTH4ecKasl BSI3KOCTb, TEKYUECTh IK-5:
2.JIBI>KEHHE KUAKOCTH, ra3a. TUMBI JBUKEHUS, PEKUM ABUKECHUSL. N-TIK-5.2

3.AtmMocdepHoe naBienue paBHoe 740MMp; ypaBHOBemmBaeTcs ctoibom Bojsl | MJI-TTK-5.3
Beicotoir 10,2 M. KakoBa Oyamer BbeicoTa cTOoi0a OeH307a, YPaBHOBEIIMBAKOINAS
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armoc(epHoe gapnenue. Ilnotrocts Boasl 1000kr/M>, 6en3omna 879kr/m?

OK3aMeHAIHOHHBIH OuiteT Ne 2
1. OcHOBHOE YpaBHCHHE THIPOCTATHKH (C OOBSICHEHUEM).
2.IloprrHeBBIE HACOCH IPOCTOTO M JBOMHOTO meiicTBHsl. CXeMa W IPHHINI PaOOTHI
HAcoca MPOCTOro JCHCTBUS.
3. OnpenenuTh XapakTep JBUKCHUS ra3a Mo Ta30MPOBOY KBaJIPaTHOTO CEUYCHUS CO
croponoro 0,2M. CkopocTs aBmxenus 12m/c, miotHocTs raza 0,95kr/m?, Baskocts 0,016
10° Iac.

JK3aMeHAUOHHBII Ouiter Ne 3

1. ITocTaHOBKa ruApoAMHAMHUYECKOU 3anaun. Cyneprno3unus.

2. Ilokazarenu, 1Mo KOTOPEIM MOAOUpaeTcs HacocC.

3. JlaBieHue HaJ YpOBHEM CBOOOTHOM MOBEPXHOCTH YKHIKOCTh B 3aKPBITOM COCYJE
pasro 0,12xr/cm? . AtmocdepHoe naBienue 744mmy, ONpeneanTh Ha Kakoi riiyOuHe OT
CBOOOJHON TOBEPXHOCTU >KUIKOCTH [aBICHHE B HEH CTAaHET PaBHBIM aTMOC(HEPHOMY.
[InotHOCTE s)HMaKocTH 1150Kkr/Mm>,

JK3aMeHAlMOHHBI OuiteT Ne 4
1. [ToBepxHOCTHOE HATsDKEHUE. DUBNYECKUN CMBICII, Pa3MEPHOCTb.
2. [loTtepsiHubIi Hanop. Pacder moTepstHHOTO Haropa.
3. Haiitm nmamerp ra3ompoBoja Ijs TepeKadyMBaHHUS BOJOPOJA, CKOPOCTh Tasa
30m/c, mmHa TpyObl 1000M. Ilanenwe naBneHus 3a cder cuil TpeHUS AP= 110MM gom
[TInotHoCTH Tasza 0,0825kr/M?, kosddunuent tpenus A=0,03

IK3aMeHAIMOHHELIN omieT Ne 5
1. l'mmpocrarnueckoe nasienue. PasmepHocts. [Ipubops! amst 3amepa gaBleHM.
2.YpaBHEHHE HEPA3PHIBHOCTH MOTOKA (C OOBSCHEHUEM).
3. TpyOompoBoJ COCTOUT M3 3-X YYacTKOB, AMAMETP MEPBOro 25Xx2 MM, BTOPOTO
38x2,5MMm, Tpethero 25x2,5Mm. IlpoussoaurenbHOCTh  TpyOomposoma 1700m°/gac.
OnpenennuTs CKOpOCTh ABMKEHUS Ha KayKAOM y4acTKe IIPH YCTAHOBUBIIEMCS MTOTOKE.
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5.4. Kpurepuu, mKaabl OHEHUBAHUS IPOMEKYTOUYHOM aTTECTAlUN YUYEOHON AUCIMILIUHBI:

DopMa IPOMEKYTOYHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onenuBanus

IMIxajsl onleHUBaAHUS

100-6ans1pHast
cHcTeMa

IIaTuéanaLHas
cucreMa

9K3aMeH:
B YCTHOH (popme 1o Ouneram.
Pacnpenenenue 6a110B 1o Borpocam
ounera:

1-# Bompoc: 0 — 12 6ammoB

2-1 Bompoc: 0 — 12 Ganos

3-# Bompoc: 0 — 6 6ammoB

OO0yyJaromuiics:

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

- CBO6OI{HO BJIaACCT HAYUYHBIMHA MOHATHAMU, BEACT JUAJIOT U BCTYIIACT B
JHMCKYCCHIO;

—  Ccmoco0eH K WHTeTpaluy 3HAHUH 110 OIPEJIeIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAJIN3Y MOJ0KEHUHN CYIIECTBYOIINX
TEOpHii, HaNPaBJIEHHUH [0 BOMPOCY OWIeTa;

—  JIOTHYHO W JIOKa3aTeNbHO PACKPBIBAECT Mpo0IeMy, IPEIIOKEHHYIO B
ouere;

OTBeT HE COMEPKUT (PAKTHUECKUX OIMMOOK U XapaKTepU3yeTCs TIIyOHHOM,
MIOJIHOTOM, YBEPEHHOCTBIO CYXKIECHHUM, HIUTFOCTPUPYETCS IPUMEPaMH, B TOM
YHcie U3 COOCTBEHHOM MTPAKTUKH.

24-30 OaitoB

5

OO0yyvaromuiics:

—  TIOKa3bIBaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (haKTHUECKHE OIMIMOKHU, KOTOPhIE CIIOCOOCH UCIIPABUTH
CaMOCTOSITEIbHO, OJlaroapst HaBOASIIEMY BOIIPOCY;

—  HEJOCTaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OWIIeTa;
—  HEJOCTaTOYHO JIOTHYHO TOCTPOCHO M3JI0KEHUE BOIIPOCa;

B otBere packpbITo, B OCHOBHOM, COJIEp)KaHKE OHiIeTa, UMEIOTCS
HETOYHOCTH ITPU OTBETE Ha JOTIOJHHUTEIILHBIE BOIPOCHL.

12-23 Gannos

OO0yuaromuiics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTAPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO M MAIIOH COJCPIKATENLHOCTBIO, JIOTYCKAeT
(akTHueckue rpyoble OmNOKHY;

—  He MokeT 000CHOBATh 3aKOHOMEPHOCTH M IPUHIMIIBL, O0OBICHUTD

6-11 6ayuioB
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DopMa IPOMEKYTOUHOM

aTrecTanuu

HaunMmeHoBaHHe OIIEHOYHOI'O

Kpurepum onienuBaHus

cpeacTBa

IMIxajsl olleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

(hakThI, HApyIIEHA JIOTUKA U3JIOKEHHS, OTCYTCTBYET OCMBICIEHHOCTD
MPEICTaBISIEMOT0 MaTepHaa, MPEJICTABICHUS O MEXKIIPEAMETHBIX CBSA3IX
cralsble.

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTENBHBIE BOIIPOCHI OWMIIETa, OTBET HOCHUT
PEIPOYKTUBHBII XapakKTep.

OOyuaromuiicsi, 0OHApYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX
OCHOBHOT'O y4eOHOT0 MaTepuaa, J0MyCcKaeT IPHHIMITHAIbHbIC OITHOKH
MIPH OTBETE Ha BOIPOCHI.

Ha 6osblyto 4acTh IOMOJHUTEIBHBIX BOIIPOCOB IO COCPKAHHIO IK3aMeHa
3aTPYHSETCS IaTh OTBET MJIM HE JaeT BEPHBIX OTBETOB.

0 — 5 6autos

5.5. [IpumepHble TeMBI KypcOBOW pabOTHI:

1.

ook wn

Pacuer ycTaHOBKH C anmapaToM, paboOTarONIIUM B IICEBA00KIKEHHOM CIIOE.
Omnpenenenue pabourx XapakTEPUCTUK HACOCA.

Pacuer cnoxHoro TpyOomnpoBoza.

Pacuer moTeps AaBieHUs B THEBMOTPAHCIIOPTHON CUCTEME.
[Tepemernenue ra3zos o TpyodornpoBoaam. OmnpeeneHne pacxo/ia rasa.
Pacuer nuamerpa npoctoro TpyoomnpoBoja.

5.6. Kpurepuu, mkansl OlleHUBaHUSI KypCOBOM pabOTHI:

®opMa NPOMeKYTOIHOI

IIxaanl oneHUBaAHHUSA

KpuTepuu onleHMBAHUS -
arTecTalumn purep I 100-6amnbHas arnéanabHast
cucTemMa cucTemMa
3ammra — paboTa BBIMOJIHEHA CAMOCTOSTEIBHO; 11-14 6annos S

KypCoBoii paboTsl — cobOpan, 0000111eH ¥ TPOaHATU3UPOBAH JOCTATOYHBIH 00BbEM JIUTEPATYPHBIX
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DopMa NPOMeKYTOYHOM
aTTecTAlNHU

Kpurepun oneHuBaHusA

IIxaabl olleHUBAHUS

100-6anypHast
cucremMa

IIaTuéanaLHas
cHUCTEMA

HCTOYHUKOB;
— TIpY HAIIMCAHWU M 3aIUTe padOTHI IPOIEMOHCTPUPOBAHBI: BEICOKHI YPOBEHb
c(hOopMHPOBAHHOCTH NMPO(ecCHOHATBFHBIX KOMIIETEHIINH, TEOPETHUECKIE 3HAHUS U
HaJIM4Me MPaKTUIECKUX HABBIKOB;

— paborta mpaBHIbHO OhOpMIIEHA U CBOEBPEMEHHO IPE/ICTaBIeHa Ha Kadeapy,
HOJTHOCTBIO COOTBETCTBYET TPEOOBAHUAM, IPEIBSBISIEMBIM K COAEPKAHUIO U

0 OPMIIEHHIO KyPCOBBIX paboT;

— HAa 3alIUTe OCBEIIEHHI BCE BOIIPOCHI NCCIICAOBAHMUS, OTBETHI Ha BOIIPOCHI
HpO(bCCCI/IOHaJH)HI)IC, T'paMOTHEBIC, UCYEPIIBIBAIOIIUEC, PE3YJIbTAThI UCCIICAOBAHUA
HOAKPEIUICHBl CTATUCTUYECKIMHU KPUTEPHUSIMH.

— Tema paboThl PACKPBITA, OJHAKO, €CTh HETOYHOCTH MPH PacyeTax;

— coOpaHn, 0000IIIeH U IPOaHATU3UPOBAaH HEOOXOAUMBIH 00BeM MPO(EeCCUOHATLHOM
JHUTEPaTyphl, HO HE TI0 BCEM aCTeKTaM HCCIICyeMOM TEMBI C/ICJIaHbI BEIBOJIBI;

— TIpY HAaIIMCAHWU H 3aIUTe PadOTHI MPOIEMOHCTPUPOBAH: CPEIHII YPOBEHB
c(hOpMHUPOBAHHOCTH MPOPECCUOHATBLHBIX KOMITCTEHITHHA, HATMYNE TEOPETHUECKUX
3HaAHUU U J0CTAaTOYHBIX MPAKTHUYCCKHUX HABBIKOB,

— paboTa CBOEBPEMEHHO TIpeJICTaBlieHa Ha Kadeapy, eCTh OTAEIbHbIC HEJJOCTATKA B
ee ohopMIeHHH;

— B IIPOLECCEC 3allIUThI pa6OTBI 6I)IHPI JIaHbl HETIOJIHBIC OTBCTHI HAa BOITPOCHI.

7-10 oayutoB

— TeMa paboThl PacKphITa YaCTHYHO, IPUCYTCTBYIOT OoJiee 3 omMOOK B pacyerax;
— B paboTe HEIOCTATOYHO IOJIHO ObljIa UCIOJIb30BaHa MpodeccuoHambHas
JHUTEpaTypa, BHIBOIBI U IPAKTUUECKHE PEKOMEHIAIMN HE OTPaXKak B JIOCTATOYHOU
CTETIEHH coJiepKaHue paboThl;

—  TpY HAIMCAHUH U 3alIKUTe paOOTHI NPOJIEMOHCTPUPOBAH YAOBICTBOPUTEIIBHBIH
YPOBEHb CPOPMHUPOBAHHOCTH MTPOHECCUOHATBHBIX KOMIICTCHIINH, TOBEPXHOCTHBIN
YPOBEHb TEOPETUYECKUX 3HAHUN U NPAKTUYECKHX HABBIKOB;

— paboTta CBOEBPEMEHHO MpeCTaBIeHa Ha Kadenpy, OIHAKO HE B MOJTHOM 00beMe
IO COJIEPYKaHUI0 U O(DOPMIICHHIO COOTBETCTBYET MPEIbIBISIEMbIM TPEOOBAHHSM;

— B IIpoIecce 3alUThl HEOCTATOYHO MOJTHO U3JI0KEHBI OCHOBHBIE TOJIOKEHHUS
pa6OTI)I, OTBETEI Ha BOITPOCHI AaHbI HEIIOJHBIC.

3-6 6ayuioB

— TP HANMCAHUH U 3alIUTe Pa0OTHI MPOJEMOHCTPUPOBAH HEYOBIETBOPUTEIHHBIN

0-2 dayutoB
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o IIIxaabl oeHUBaHHUA
DopMa NPOMeKYTOYHOM I

Kpurepuu onenusanus 100-6anapHast IIaTudanabHas

CHCTEMA CHCTEMA

aTTecTalMu

YPOBEHb CPOPMUPOBAHHOCTH MPOHECCHOHATBHBIX KOMIETCHIHIA;

— paboTa HECBOEBPEMEHHO IpeCTaBIeHa Ha Kadeapy, He B TOJTHOM 00beMe 110
COJICPIKaHUI0 U O()OPMIICHHIO COOTBETCTBYET MPEABSABIICMBIM TPSOOBAHUSM;

— Ha 3aIUTe TOKa3aHbl TOBEPXHOCTHBIC 3HAHMUS 110 HCCIICAYEMOM TeMe, OTCYTCTBHE
MPEJICTABJICHUH 00 aKTyalbHBIX IPOOJieMax Mo TeMe pabOThl, TaHbI HEBEPHBIC OTBETHI
Ha BOTIPOCHI.




6.1.
aTTECTalUU.
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CucremMa olleHMBaHUS PE3yJIbTATOB TEKYILETO KOHTPOJIS U MPOMEKYTOUHON

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

dopma KOHTPOJIS 100-6anabpHas cucrema [IaTudannbHas cucrema
Tekyniuii KOHTPOJIb:
- 3a1UTa Ja00paTOPHBIX Pa0OT (TEMBI 0 - 7 6amioB 2-5
1.1,1.2)
- 3a1uTa 1a00paTOPHBIX PabOT (TEMBI 0 - 7 6amnos 2-5
1.3,1.4)
- 3amUTa Ja00paTOPHBIX PadOT (TEMBI 0 - 7 6amioB 2-5
2.1-2.3)
- 3a1UTa Ja00PaTOPHBIX PAOOT (TEMBI 0 - 7 6amios 2-5
24,25, 2.6)
- 3amuTa 1a00paTOPHBIX PaboT (TEMBI 0 - 7 6amnos 2-5
3.1,3.2)
- 3aIUTa KYpCcOBOi pabOThI 0 - 14 Gamos 2-5
- KOHTpOJbHas padota Nel (pasmen |) 0 - 7 6amnoB 2-5
- KOHTposbHas padora Ne2 (pasgen I) 0 - 7 6amnoB 2-5
- KOHTpOsbHas padota Ne3 (pazmen 1) 0 - 7 6amnos 2-5
[IpomexxyTouHas aTTecTarnus 0 - 30 6amos OTIIUIHO
JK3aMeH XOPOIIO
HToro 3a cemecTp 0 - 100 6amioB YAOBJICTBOPUTEIHHO
(T'mmporazoanHamMuKa) HEY/IOBJICTBOPHUTEIIHHO
JK3aMeH

[Tosry4eHHBI COBOKYIHBIN pe3ysbTaT KOHBEPTUPYETCS B MATHOAIILHYIO CUCTEMY OLIEHOK B

COOTBCTCTBHH C Ta6JII/IL[eI>'12

100-0ajs1bHAsA cHcTEMA NATHOALILHAA CHCTEMA
IK3aMeH
OTJIINYHO
85 — 100 6amnoB
XOPOILIO
65 — 84 GaoB P
OBJIETBOPUTEIILHO
41-64 Gamnos yA p
0 — 40 6amnnos HEYJIOBJIETBOPUTEIIEHO

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peamusamuss  mporpammsl

MPEAyCMaTPUBACT HCIIOIh30BAHNE

($1(571474:0)11170,€ O6pa3OBaTeJIBHBIX TEXHOJIOTHIA:

- HpO6J’ICMHa$I JICKIIHA,

- pa300p KOHKPETHBIX CUTYAIIUN;

- npenoaaBaHWC JUCHUIINIMHBI B

dbopme Kypcos,

B TIporecce OOydeHUus

COCTaBJICHHBIX Ha OCHOBC

pe3yJIbTaTOB HAYYHBIX HCCIICIOBAaHU, B TOM YHUCIE C YYETOM DPETHOHAIBHBIX OCOOCHHOCTEM
po)eCCHOHAIBHOMN JESTEIPHOCTH BBIITYCKHUKOB M TIOTPEOHOCTEH paboToaaTenei;

- MOUCK 1 00paboTKa HH(OPMAIUHU C UCTIOJIb30BAaHUEM ceTH IHTEpHET;

- MIPOCMOTP YUEOHBIX (PHIBMOB C MX TIOCIEAYIONINM aHATU30M;
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— WCMOJIb30BAaHWE Ha JICKIMOHHBIX 3aHATHSX BHUACOMATEPUANIOB M HATJISIHBIX
[IOCOOUH;
- oOydeHHue B COTpYAHUYECTBE (KOMaH HAs, TPyNIoBas paboTa).

8. INPAKTUYECKASA IOATI'OTOBKA

[IpakTrueckasi MOArOTOBKA B paMKax y4eOHOM AMCHUILIMHBI pEeaTu3yeTcs Mpu MPOBEACHUN
MPAKTHYECKUX 3aHIATHH, 1a0OpaTOPHBIX padoT, MpeayCMaTPUBAIOIINX yYacTHE 00yUaromuxcs
B BBIIIOJHEHUU OTAEIBHBIX 3JIEMEHTOB palboT, CBSI3aHHBIX C OyAyuieil npodeccuoHanbHOMI
JEeSITEIbHOCTBIO.

[IpoBogsTCsl OTHENBbHBIE 3aHATHS JIEKUUOHHOIO THIMA, KOTOPBIE IIPELyCMAaTPUBAIOT
nepenady y4eOHON HHGOpMaLMU O0ydYarOlIMMCs, KOTOpash HeoOXoauMa i MOCJIeAYIOIIEro
BBINOJIHEHUS IPAKTUYECKONU paOOTHI.

9. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIsA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3IOPOBbs

[Ipn oOyyeHMHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHIOB
MCIIOJIB3YIOTCS TMOJXO/bI, CIIOCOOCTBYIOIIME CO3/IaHUI0 0e3 OaphepHOW 00pa30BaTEIbHOU CpEIbl:
TEXHOJOTUH Au(depeHnanuu 1 UHIUBUIYaIbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOLIUX
METOAMK 10 paboTe C WHBAJIMAAMH, HWCIOJIH30BAHUE CPEJICTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOJHUTEIBHBIX HHIUBUIYATbHBIX KOHCYJIBTAIlMi MO M3y4YaeMbIM TEOPETUYECKUM
BOIIPOCAaM M TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEXKYTOUYHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JUCIUTUTHHBI MOXET OBITh aalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHCJIE JUIS AUCTAaHIIHOHHOTO O0YYEeHHSI.

Y4yeOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTaBIAIOTCS B (dopMax,
JOCTYIHBIX JIJISL M3yYEHUsSI CTYJICHTAMH C 0COOBIMU 00pa30BaTEIbHBIMH MTOTPEOHOCTSIMHU C YUYETOM
HO30JIOTUYECKUX TPy HHBAJIUIOB!

JUJIs TIOJTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTrpPaHHMYCHHBIMU
BO3MOXKHOCTSIMHU 3JIOPOBBSI CpeIHEE BpeMsl YBEIUUUBAETCS 110 CPABHEHHUIO CO CPEAHHM BPEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

Jlis CTY[IEHTOB C WHBAJIMAHOCTHIO WM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/10POBBS
dopma TpoBeAEHHUS TEKyIIed M TNPOMEXKYTOYHOH aTTECTalliM YCTAHABIMBACTCS C Y4YETOM
WHAWBUAYAIBHBIX MCUXO0()HU3NIECKHX 0COOEHHOCTEH (YCTHO, MMCHbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMIIBIOTEPE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpoMexyTouHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOeKHOTO KOHTPOJISA IO 3aBEPIICHUIO HM3YUYCHHUS OTACIBHBIX TEM JUCIHUIUTAHBL [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTaBISIETCS JOMOJHUTEIHHOE BpeMs Jisi TMOJATOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

Jlyis ocyIiecTBICHHs] TPOIEAYp TEKYIIEro KOHTPOJS YCIEBAaeMOCTH U MPOMEXKYTOYHOU
aTTeCTallMd OOYYAlOIIUXCS CO3MAI0TCS, TP HEOOXOAMMOCTH, (DOHIBI OIEHOYHBIX CPEICTB,
aJaNTUPOBAHHBIE JJIs JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIFOIINE OLICHUTH
JOCTIDKEHUE WMH 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTENBHOW IMpOrpaMMe pe3ylbTaToB
o0y4eHHs W YpOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBIECHHBIX B 00pazoBaTEIbHON
porpamme.
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10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIMHBI

XapaKTepI/ICTI/IKa MaTCprUaJIbHO-TCXHUYCCKOI'O obecrneueHUs JUCHUIIIIMHBI COCTaBJIACTCA B

cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue AUCHUIUIMHEBL IIPpU O6y‘-I€HI/II/I C HUCIIOJB30BaAHHUECM

TpaAUIIUOHHBIX TEXHOJIOTHI 06y‘IGHI/IH.

HanMeHoBaHMe y4eOHBIX ayTUTOPHIi, Ja00paTopuid,
MAacTepCKuX, 0M0JINO0TEK, CIIOPT3aJI0B, IOMeIleHH
JJISl XpaHeHUs ¥ NPOQUIAKTHIECKOr0
00CayKHUBAHHUS Y4eOHOT0 000PYA0BAHMS U T.II.

OcHaIIeHHOCTDh YU4eOHbIX ayUTOpPHii, 1a00paTopui,
MacTepPCKUX, OM0JIMO0TEK, CHOPTHUBHBIX 32J10B,
TMOMeIeHU I 1JI51 XPaHEHUS U NPO(PUIAKTHYECKOT 0
00CJTYKMBAHHSI Y4€OHOT0 000py10BaHUsI U T.II.

119071, r. MockBa, lonckas yauua, 1oM 39, crpoenne 4

AyJUTOPUU U1 IPOBECACHUA 3aHSATUH JICKIIHOHHOT'O
THIIa

KOMILJIEKT y4eOHoi Mebenuy,

TEeXHUYECKUE CPEICTBA O0YUCHNS, CITyKAIHe JUIs
npecTaBiIeHus y1eOHO nHPOpMauK OONBIION
ayJUTOPUH:

— HOYTOYK;

— TPOEKTOp,

— 9KpaH,

— MapKepHas J0cKa

AyAUTOPHUH ISl IPOBEACHUS 3aHATUN
CEMHHAPCKOI0 TUIa, TPYIIIOBBIX U
WHJUBUY AIbHBIX KOHCYJIBTAINHA, TEKYIIIETO
KOHTPOJISL ¥ IPOMEKYTOUHON aTTECTAI[IH

KOMIUIEKT yaeOHO! Mebenm,

TEXHUYECKUE CPEJICTBA OOYUCHUS, CITYKAIINE JUTS

npecTaBiIeHus y1eOHO nHPOpMauK OONBIION

ayJUTOPUH:

— HOYTOYK,

— TPOEKTOp,

— MapKepHas JI0cKa,

— HabOpBI IGMOHCTPAIIMOHHOTO 000pYJOBaHUS U
y4eOHO-HATIISAHBIX TTOCOOHH, 00ECTIEUNBAIOIIIIX
TEeMaTU4YeCKHE HILUTIOCTPAIH, COOTBETCTBYIOIINE
paboueii mporpaMme JTUCIMILIMHBL.

ayJIUTOPUH [yl NPOBEICHHMS J1IAOOPAaTOPHBIX
3aHSTHHN, TPYIIOBBIX U UHANBHYaIbHBIX
KOHCYJIbTALUM

KOMIUIEKT yaeOHO! MebenH,

TEeXHHYECKUE CPE/ICTBA OOYUCHUS, CITyKAIHE JUIs
npeJcTaBiIeHus y1eOHO nHPOpMaIuK OONBIION
ayJIUTOPUU:

- skpaH nepenocHoi ClassicSolutionLibra 180x180, -
npoexkrop BenQMXS511 9H.J3R77.33
ObopynoBanus (CTEH/IBI) TSI IPOBECHHUS
71a00paTopHBIX padot 1o ['maporazonuHamMuke

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

YUTAIbHBIN 3aJ1 OMOJIIMOTEKH:

— KOMIIBIOTCpHAsA TCXHHUKA,
TTOAKJIHYCHHNEC K CCTH «I/IHTepHeT»

Texnonornueckoe  obecreueHue
UCIIOBb30BAaHUEM  DJIEMEHTOB
YHUBEPCUTETA.

peanu3auuu
AIEKTPOHHOU

OpOrpaMMbl  OCYIIECTBISIETCS  C
MH(POPMAITMOHHO-00PA30BATENHHON  CPEIIbI
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11.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

Buja uznanus Anpec caiita 9bC KoauuecTtBo
Ne Ton HMJIM 3JIEKTPOHHOI'0 pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueOoHHUK, YII, HN3nareabcTBO o
n/n MII 1 1p.) H31aHUSA (3anonnsemcs 015 U30aHUll 8 OunodmoTeKe
P- 9J1eKIPOHHOM 8U0¢€) YHusepcurera
10.1 OcHoBHas AUTEPATYpPA, B TOM YHCIIE HIEKTPOHHBIC N3AaHUS
1. Tropun MLIL., | IlpakTukym 1o M.: PI'Y um. A. H. 210C
YII 2017
boponuna E.C. TUIPOra3oIMHaAMHUKE Koceirnna
2. Tropun M.IL., | I'uaporasoauHaMuka. M.: PI'Y um. A. H. €)5(0[®
VII 2018
Bbopoauna E.C. ITpaktukym. Yacts 2 Koceiruna
3. CanteikoBa B.C., T HPOMEXaHIYCCKHC 10
AnapymkuHa MLA., . M.: PI'Y um. A. H.
Hosuxkosa T.A., EPZE:;IC(BL JlaboparopHbiii M Koceiruna 2023
Iuamanze M.3. p yM
4, 3axapoBa AA., 85
baxmmuesa JIT., | IIpoueccsl _ M annapathl VII Axazemus 2006
Konnaypos B.IL., | xuMu4eCcKoi TEXHOIOTUU
CanteixoBa B.C.
5. [Mpumeps 1 3a1a4n 110 2006 2
[TaBnos K.®.u np. xypey TTAXT. VII AnpsaC 1987 64
6. OCHOBHBIE  MpOLIECCHl U 60
A.T'. Kacatkun anmaparsl XUMUYECKOH YueOHHuK AnpsaC 2005
TEXHOJIOTHH
7. ) https://znanium.com/catalog/docu
A.A. Kynunos I'maporazonnHaMuka VII M.: UHOPA-M 2015 ment?id=288098
10.2 JlomonHUTENbHAS IUTEPATYPA, B TOM YHUCIIE 3IEKTPOHHbIE H3JaHUs
1. lunpasnuka n 29K3.
AJL le#inax THJIPOTTHEBMOTIPHBO/I. OCHOBEI Y11 Crepeotun 2005
MEXaHMKH XKUJIKOCTH U rasa.
2. M.: Ul ©OPYM: http://znanium.com/bookread2.ph
b.B. Yxun I'unpasnuka VII HUI THOPA-M 2014 07b00k=450853

10.3 Metoanueckue MaTepraisl (YKa3aHUsl, PEKOMEHAALMH [0 OCBOSHUIO AUCHUILIHHEI (Moayst) aBTopoB PI'Y um. A. H. Kocbkiruna)
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CanteixoBa B.C., 59K3.01011.
3axapoBa A.A., MexaHHKa )KHIKOCTH U I'a30B MY M..PUO MI'VAT 2015 193k3.
ITarmu A.B. Kadeapa
CantsixoBa B.C., . —
g:z;;zzza 13 1;[” I'mpporazonunamuka MY M.:PUO MI'VAT 2013 http.//zn%n;g&.ﬁgznégggg read2.ph 239K3.
AunekcanjipoB. B.I. Kadenpa
baxumesa JI.T., IIporecchl U amnmapartbl
3axapoBa A.A.. HMIYCCKOM TeX HOTOMH 53K3.0u0I1.
IToTopKUHCKHIA ’ MII WAL MI'YAT 2007 159K3.
N.B., CanthikoBa Tunpasiuka u kadenpa
B.C. THJIPOITHEBMONIPHBO/T
[ToTopxxuHCKHT Ammaparypa 59K3.0101I.
N.B., 3axapoBa THAPOMEXaHMIECKHIX MY UL MI'YAT 2005 125Kk3.
AA. MPOIIECCOB kadenpa

IIpoueccsl u anmapatsl
g:::;é?;a AHAT" 3awuThl XT. Mertoauueckue - _ bookead2.on

I YKa3aHUs K pacyeTy . ttp://znanium.com/bookread2.p

gOTOpKHHCKHH H. JIOMAITHUX 3agaHnil «Pacuer MY M. MU MIYIT 2007 p?book=464530
C;JITBIKOB& B.C. TPYOONpOBOMHOI ceTH 1

o100 Hacoca »
CantreikoBa B.C., 59K3.61011.
3axapoBa A.A., MexaHuKa KUIKOCTH U Ta30B MYy M.:PUO MT'YAT 2015 193Kk3.
[Tarmua A.B. Kadenpa




32

12.  HUHO®OPMAIMOHHOE OBECIHIEYEHUE YYEBHOI'O ITPOLECCA

12.1. Pecypchl 351eKTpOHHON OUOINOTEKH, NH(OPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
unpodeccruoHanbHble 0a3bl TaHHBIX:

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/ (oOmmpHast 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(pepernuit mpumepHo 5000 MexmyHapOIHBIX
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.

HOBHUKOH http://www.neicon.ru/ Cornamenne NoJIC-884-2013 or18.10.2013 1

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/
Cy6munen3uonnsbiii Jloropop Ne Scopus /917 ot 09.01.2018 T.

«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/

Cy06auuen3noHHbIi joroBopNe Springer/41 ot 25 nexabpst 2017 1.

http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JIEKTPOHHBIX IMyOJIMKAIMH HAYYHBIX CTATEH I10
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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12.2. TlepedyeHb NpOrpaMMHOr0O OOECIIEUEHHUS

PexBU3UTHI NMOATBEPKAAIOLIECTO

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 18-0A-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 KOoHTpakT 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-DA-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 or 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 3aBeI[eHI/II71
22. LibreOffice GNU Lesser General Public License | CBo6oaHo pacmipocTpaHseMoe
23. ScilabCeCILL (cBoboanas, coBmectumas ¢ GNU | CBoOoIHO 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 CB00OTHO 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




