MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.20 OcHOBBI THAPABINYECKUX pacdeToB 000pyaoBaHus HedTerazonepepaboTKu

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(CrenuanbHOCTB) 15.03.02 TexXHOJIOrHYECKHE MAIIMHBI K 000PYI0BaHHE
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb O6opynoBanue HedTerazonepepadboTKu
Kypc 2
Cemectp 4
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 180/5 4acOB/3a4ETHBIX €IMHHII

Jlexun 18 JacoB

JlabopaTopHbIie pabOThI - 4acoB

[IpakTryeckue 3aHATUS 36 9acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 54 4acoB

KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 90 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy 30 9acoB

DKk3amMeH 4 cemMecTp

3auer - cemMecTp

BPK, /13 - ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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[TporpamMmmy cocTaBuIu:

3aBeyIOIMI Kadeapoi ¢ yueHoH TTM COI'JTACOBAHO A.W. TaBnos
CTCIICHBIO I[OKTOpa HaYK H

y4eHBIM 3BaHueM "mpodeccop”
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3aBenyromnuii kageapoit COI'JTACOBAHO A.N. ITaBnoB
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 01.03.2023 r.
Crnemmamuct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIIETCHITNHU KOMIICTCHITUHN

1. OIIK-1 OIIK-1.1 3uHaTs: 3HAHMSA: 3HAaCT MaTeMaTUUCCKHC,

Cnocoben MaTeMaTU4YeCKue, €CTECTBEHHOHAYYHbIE U TEXHUYECKUE METObI JJIs

MPUMEHSATD €CTECTBEHHOHAYYHBIC U |UCIIOJIB30BaHUs B IPO(ECCHOHATBHON AEATEILHOCTH,

€CTECTBCHHOHAY |TeXHUYECKHE METOJIbI JIJIs [a TAKIKE XapaKTEPUCTHKH OCHOBHBIX BHIOB

YHBIE U WCIIOJIb30BAaHUS B MCXOJIHBIX 3aTOTOBOK U METOJIOB UX MOJIYYECHUS

oOmernHKeHepH |nmpodeccHoHaIbHON YMeHUsA:

bI€ 3HAHUA, JESATEeTLHOCTH, a TAK)KE |HABBIKH:

METO/IbI XapaKTEPUCTUKHU

MaTEeMaTU4YECKOT |OCHOBHBIX BUJIOB

0 aHajau3a u HCXOHBIX 3arOTOBOK U

MOJICJIMPOBAHUS [METO/IOB UX MOJIYYCHHSI

B OIIK-1.2 Bnagets: 3HAHUSA:

npodeccuoHanp |MEeToAaMu yMeHHS:

HOM MaTEMaTHIECKOro HABBIKHU: BJIAJICCT HABBIKAMM HCITOJIH30BAHUS

ACATCIPHOCTA  |aHAJIN3a 1 METOA0B MATEMATHYECKOTO aHAJIN3A U
MOZCTINPOBAHNA MOJEIUPOBAHUS
OIIK-1.3 YMers: pemiarh |3HAHUA:
HCCTaHJapTHBIC YMeHHsA: YMEET peniaTb HECTaHAAPTHHIE
npodecCHOHATBHBIC npodeccuoHanbHbIE 3a/1a4H, B TOM YHCJIE B HOBOM

3aJla4n, B TOM YHCIIC B
HOBOM HJIM HE3HAKOMOM
cpene U B
MEXIUCITUTITTHAPHOM
KOHTEKCTE, C
MIPUMEHEHUEM
MaTEMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX U
npodeccuoHaNbHBIX
3HAHUI

NN H€3HaKOMOI\/'I cpeﬂe U B MG)KI[I/ICHI/IHJ'H/IHapHOM
KOHTCKCTEC, C HpI/IMeHeHI/IGM MaTEMAaTUYCCKUX,
€CTECTBEHHOHAYYHBIX U MPO(ecCrOHANIbHBIX 3HAHUN
VYmMmeer

HABBIKH:




2. OIIK-5
Cnocoben
paborath ¢
HOPMAaTUBHO-
TEXHHYSCKOU
JIOKYMEHTALEM,
CBSI3aHHOM C
npodeccuoHanb
HOM
JIEATENIbHOCTHIO,
C yu4eTom
CTaH/IapTOB,
HOPM H TIPaBHII

OIIK-5.1 3nanue
HOPMAaTUBHO-
TEXHUYECKUE U
PYKOBOJSIIIINE
JIOKYMEHTHI 110
oopmIeHHIO
KOHCTPYKTOPCKOM
JIOKYMEHTAIIWH,
METOJANYECKHUE U
HOPMAaTHUBHO-
TEXHUYECKUE TOKYMEHTBI
10 OpraHu3aluu
MyCKOHAIAI0YHbIX
pabor, npaBuia
pa3pabOTKU MPOEKTHOM!,
TEXHHYICCKOH,
TEXHOJIOTMYECKOU U
AKCIUTYaTal[MOHHOM
JOKYMEHTAlluU

3HAHUS: 3HaeT HOPMATUBHO-TEXHUYECKUE U
PYKOBOJISIIINE TOKYMEHTHI IO O(POPMIICHHIO
KOHCTPYKTOPCKOH JIOKYMEHTALMH, METOIMYECKUE U
HOPMAaTUBHO-TEXHUYECKHUE JOKYMEHTHI 10
OpraHu3aIy MyCKOHAIAaJOYHBIX paboT, IpaBuiia
pa3pabOTKH MPOEKTHOM, TEXHUIECKOMH,
TEXHOJIOTMYECKOM M dKCIUTyaTalluOHHOMN
JIOKyMEHTaluu

YMEHHUA:

HABBIKH:




OIIK-5.2 Ocy1iecTBasATh
odopmienue
TEXHUUYECKOTO 3aJJaHus
Ha CO3JIaHUE CPE/ICTB
aBTOMATHU3ALNH U
MEXaHHU3AI|H STAIoB
MIPOU3BOJICTBEHHBIX
MPOIIECCOB, MTPOBEPKY
KOHCTPYKTOPCKOM
JIOKYMEHTAIUU Ha
CpeIICTBA aBTOMATU3ALINH
Y MEXaHU3AIMH JTATlOB
MIPOU3BOJICTBEHHBIX
MPOIIECCOB, KOHTPOJIb
MPAaBUJIBHOCTH
odopmIIeHUs
JOKYMEHTAIUU TpU
BBITIOJIHEHUH padoT 110
MOHTaKy, UCIIBITAHUSM,
HAJIAJIKe U C/1a4ye B
IKCILTyaTaIuIo CPEICTB
ABTOMATH3AINH U
MEXaHH3aIHH STAoB
MIPOU3BOJICTBEHHBIX
MPOLIECCOB

3HAHUS: 3HaeT HOPMATUBHO-TEXHUYECKYIO
JOKYMEHTAIUIO TI0 0(hOPMIICHHIO TEXHUYECKOTO
3aJJaHus Ha CO3J]aHUE CPE/ICTB ABTOMATU3aLUH U
MEXaHMU3aL1H 3TAallOB POU3BOICTBEHHBIX
IIPOLIECCOB, 10 IPOBEPKE KOHCTPYKTOPCKOM
JOKYMEHTAllMM Ha CPe/ICTBa aBTOMAaTU3alUU U
MEXaHM3al1K 3TANOB IPOU3BOICTBEHHBIX
MPOIIECCOB, KOHTPOJIIIO MPABHIIBHOCTH O(hOPMIICHUS
JIOKYMEHTAIIMU PY BBIMOIHEHUH PabOT 110 MOHTAXKY,
WCIIBITAaHUSIM, HAJIaJIKE U C/1aye B HKCILTyaTal|Io
CPEJICTB aBTOMATHU3allMK U MEXaHU3allMK 3TAIOB
IIPOU3BOJICTBEHHBIX MPOLIECCOB

yMeHusi: YMeeT 0popMIIATh TEXHUUECKOE 3aJJaHHe
Ha CO3JJaHUE CPEJICTB aBTOMATU3aLUU U
MeXaHM3aI1K 3TAallOB POU3BOICTBEHHBIX
IIPOLIECCOB, OCYIIECTBIIATH IPOBEPKY
KOHCTPYKTOPCKOM IOKYMEHTAllU1 Ha CPEACTBA
aBTOMATHU3allMu U MEXAHU3ALMU 3TANlOB
IIPOU3BOJICTBEHHBIX MPOLIECCOB, IPOBOIUTH
KOHTPOJIb MPABIIILHOCTH 0(OPMIICHUS
JIOKYMEHTAIIMU TPY BBIMOIHEHUH PabOT 110 MOHTAXKY,
WCIIBITAaHUSIM, HaJIaJIKE U C/1aye B HKCILTyaTal|Io
CPEJICTB aBTOMATHU3allMK U MEXaHU3alMK 3TAoB

HaBBIKU: Bianeer HaBbikamu 0(opMIICHUS
TEXHUYECKOI'0 3a/1aHUs Ha CO3/IaHUE CPEICTB
aBTOMATHU3alM1 U MEXaHU3ALMK dTaIloB
IIPOU3BOJICTBEHHBIX MPOLIECCOB, IPOBEPKU
KOHCTPYKTOPCKOM JOKYMEHTAIMH Ha CPEJCTBA
aBTOMAaTHU3alMK U MEXaHU3aIK 3TAIoB
IIPOM3BOJICTBEHHBIX MPOLIECCOB, KOHTPOJIS
NPaBUIBHOCTH OPOPMIICHUS JOKYMEHTAIMH [TPU
BBINOJIHEHUH PabOT IO MOHTAXY, UCIIBITAHUSM,
HaJIQJIKE U C/1ade B HKCILTyaTalUI0 CPENICTB
aBTOMAaTHU3alMKU U MEXaHU3aIUK STAIoB
IIPOU3BOJICTBEHHBIX MPOLIECCOB

OIIK-5.3 Binagenune
TIepPEYHEM CTaHIaPTOB,
HOPM U TIPaBuUI,
UCTIOJIE3YEMBIX TIPH
pa3paboTke HOPMATUBHO-
TEXHHYISCKOMN
JIOKYMEHTAIUH

3HAHHA:

YMEHHUA:

HaBBIKH: BiaseHue nepeynemM CcTraHaapToB, HOPM U
IIPaBUJI, UCTIONB3YEMBIX NP pa3padOTKe HOPMATUBHO
-TEXHUYECKOW TOKYMEHTAUN




3. VK-1
Crniocoben
OCYIIECTBIISATH
TIOWCK,
KPUTHYECKUI
aHaJIU3 U CUHTE3
uHpopmanuu,
MPUMCHSITh
CHCTEMHBII
MOAXO 115t
peleHus
MOCTABIICHHBIX
3a1au

VK-1.1 Brmmonaser
IIOVMCK HEOOXOOUMOH ISt
peIIeHUs TOCTaBJICHHOU
3anauyn uHGopmanmu, e
KPUTHYCCKHIA aHAJIH3,
000011IeHNE U
IPEJICTaBICHUE Ha
OCHOBE 3HAaHUU
€CTECTBCHHO-HAYYHBIX
IUCIHAIUINH U

3HAHUA: 3HAET METOAbI IIOMCKA HEOOXOIMMON IJIsT
pelleHus TOCTaBIeHHOM 3a1aun nHpopmanmu, e
KPUTUYECKHI aHalIn3, 0000IEeHIE U TIPEACTaBICHUE
Ha OCHOBE 3HAHUW €CTECTBEHHO-HAYYHBIX AUCIUILUIMH
Y COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA
yMeHHs1: YMEET OCYIIECTBISATh MOMCK HEOOXOaMMOM
JUISL pEIICHUs ITOCTaBJICHHOM 3a/1aui HHGOpMaIIiH, e¢
KPUTHYECKHI aHAIIU3, 0000IIEHNE U TIPEICTABICHHE
Ha OCHOBE 3HAHUW €CTECTBEHHO-HAYYHBIX AUCIUILUIMH
Y COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA

COBPEMEHHBIX HaBbIKH: Biajneer merogamu norucka He0O6X0IMMOM
UH()OPMAIIMOHHBIX JUIS pEeUIeHUs TOCTaBICHHOU 3a7aui HH(OpMaIyy, eé
TEXHOJIOTHIA KPUTUYECKHI aHaIIn3, 0000IEHIE U TIPEACTaBICHNE
Ha OCHOBE 3HaHM €CTeCTBEHHO-HAYYHBIX JUCIUILINH
U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM
YK-1.2 3HAHUs: 3HAET METObl CUCTEMATHU3ALINH
Cucremarusupyer uHpOpMaLny, TOJIy4eHHON U3 pa3HbIX HCTOYHHUKOB, B
00HapyKEHHYIO COOTBETCTBUM C TPEOOBAHUAMHU U YCIOBUSAMHU 3a]1a4u
UH(OPMALHIO, yMeHHs1: YMEET UCI0JIb30BaTh METO/IbI

MOJTyYECHHYIO U3 Pa3HBIX
UCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBaHUSAMU U
YCIIOBUSIMU 331291

cUCTeMaTHU3ali 00HapyKEHHON HHpOopMau
MIOJIyYEHHOM U3 pa3HbIX UCTOYHUKOB, B COOTBETCTBUU
¢ TpeOOBaHUSAMU M YCIOBHUSIMHU 3a7jaud

HaBBIKU: Biazneer HaBpIKaMM cucTEMaTU3alUuU
uH(popMaLnu, NOTYYEHHON U3 Pa3HbIX HCTOYHUKOB, B
COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUSMU 33]]a4U

VYK-1.3 Beibupaer
ONTUMAJIbHBIN BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOI
BBIOOD

3HAHHSA: 3HACT METOABI IOMCKA OIITHMAJIEHOTO
pelIeHHS 3a/1aun, ApTYMEHTHPYS CBOM BBIOOP
yMeHusi: YMeeT BbIOUpaTh ONTUMANIbHBIN BapuaHT
pelleHus 3aa4uu, apryMEeHTUPYs CBOI BBIOOP
HaBbIKM: Biajieer HaBpIKaMu ONTUMAIBHOTO BBIOOpA
BApUAHTA PEIICHUS 3a7a4

VK-1.4 PazpabaTsiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON CUTYyallUH
Ha OCHOBE CUCTEMHOI'0
M0/IX0/1a M| KPUTHYECKOTO
aHaJn3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMauu

3HAHMA: 3HAET METObI PEIICHUS MPOOIEMHON
CUTYallU! Ha OCHOBE CHUCTEMHOIO MOAX0/1a U
KPUTHYECKOIO aHAJIN3a JOCTYIIHBIX UICTOYHHUKOB
uH(popMaun

yMeHusi: YMeeT pa3padaThiBaTh BAPUAHTHI PELICHUS
poOJIeMHOI CUTYyaIlMM HA OCHOBE CUCTEMHOTO
MOJIX0JIa U KPUTUYECKOTO aHAIM3a JOCTYIHBIX
MCTOYHUKOB NH(GOpMauu

HaBBIKU: Biaseer HaBbIKaMU pelIeHus MpoOIeMHON
CUTYallUU Ha OCHOBE CUCTEMHOTO MOAX0/1a U
KPUTHYECKOIO aHAJIN3a JOCTYIIHBIX UICTOYHHUKOB
uH(popManun




VK-1.5 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUsI: 3HAET METO/IbI (POPMYIIUPOBAHUS U
apryMEHTAILIUU BBIBOJOB C IPUMCHEHHEM
¢buocopCcKoro MOHATUHHOTO anmapara

yMeHHsi: YMeeT pOpMyIUpOBaTh U
apryMEHTHPOBATh BBIBOJBI U CY)KACHUS, B TOM YHCIIE
¢ mpuMeHeHueM prI0coGcKoro MOHATHHHOTO
HaBbIKH: Bianeer HaBbikaMu GpopMynHpoBaHUS U
apryMEHTALIMU BBIBOJOB H CYXXJCHUH, B TOM YHCJIC C
npuMeHeHHeM (HI0CO(PCKOTo MOHATUHHOTO
ammapara

4. IIK-3 I1K-3.1 [ToBsimiaer 3HaHMs: 3HAET METObI ONPEIEICHUS

Crniocoben 3¢ deKkTUBHOCTD paboThl |3PPEKTUBHOCTU PAOOTHI TEXHOIOTUYECKOTO
y4acTBOBaTh B [TEXHOJIOTUYECKOTO 00opyaoBaHus 00bEKTA

IIOBBILLICHUU 000pya0BaHus 00bEeKTa |yMEHHs: YMEET MCII0JIb30BaTh METOBI ONPEIEIICHHS
a3 pexTuBHOCTH 3¢ (HeKTUBHOCTH pabOTHI TEXHOJIOTUYECKOTO

paboThI o0opynoBaHus 00BbeKTa

TEXHOJIOTHYECKO HaBbIKM: Biajeer HaBpIKaMu onpeeseHus

ro 3¢ (HEeKTHBHOCTH pabOTHI TEXHOJIOTUIECKOTO
000pYyI0BaHHUS o0opynoBaHus 00BEKTA

5. 11IK-4 [1K-4.1 PaccuuTsiBaer 3HAHUs: 3HaeT METOJUKHU pacyeTa napaMeTpoB
Cnocoben napaMeTpbl IPOCTHIX MPOCTHIX Y3JI0OB TEXHOJIIOTUYECKOTO 000PYI0BaHUS B
BBITIOJIHSTh Y3JI0B TEXHOJOTMYECKOTO |COOTBETCTBUU C TUIIOBBIMHM METOJUKAMH;

paboTty 1o 000pyI0BaHuUs B yMeHHs1: YMeET KOHCTPYHPOBaTh OT/ENIbHbIE 1€TalIN
00CITy)KMBaHUIO |COOTBETCTBHH C y3JI0B 000pYAOBaHUs; pa3padaThIBAeT ICKU3HBIC

U PEMOHTBI THIIOBBIMU METOMKAMH; |IPOEKTHI IPOCTHIX JIETAJICH U Y3]I0B

TEXHOJIOTHYECKO |KOHCTPYUPYET TEXHOJIOTHYECKOT0 000pyA0BaHUs C

TO OTJC/IbHBIC AETAIN y3JIOB HCIOJIb30BAHUEM KOHCTPYKTOPCKUX CUCTEM
o0opynoBanus  [06opymOBaHUS; aBTOMAaTU3UPOBaHHOTO npoekTupoBanus (CAD-

pa3pabaThIBaeT ICKU3HbIC
MIPOEKTHI MPOCTHIX
JleTanei u y3JoB
TE€XHOJIOTUYECKOTO
00opynoBaHus ¢
HCIIOJIb30BaHNUEM
KOHCTPYKTOPCKHX CHUCTEM
aBTOMATHU3HPOBAHHOTO
npoektupoBanus (CAD-
CHCTEM) B COOTBETCTBUU
¢ Enunoii cucremoit
KOHCTPYKTOPCKOU
JIOKYMEHTAIUU;
UCIIOJIb3YET NMPUKJIIATHbIE
IPOrpaMMBbI J1Jisi

CHCTEM) B COOTBETCTBUU ¢ EnuHON cuctemon
KOHCTPYKTOPCKOHM JOKYMEHTALMU; UCIIOJIb3YET
HaBbIKM: Biiajieer HaBbIKamu pacyeTa napaMeTpoB
MPOCTHIX Y3JIOB TEXHOJIIOTUYECKOTO 000Dy I0BaHUS B
COOTBETCTBUU C TUIMIOBBIMU METOJUKAMU;




[1K-4.2 Cocrasnsiet 3HaHMs: 3HAET COCTABJIAIOIINE MTACIIOPTOB HA

nacropTa Ha o0opynoBanue, cenu(uKanuy Ha 3armacHble YacTH U

o0opynoBaHue, JIPYTYIO TEXHUUECKYIO JOKYMEHTALUIO; OLIEHUBAET

cnenuuKanuy Ha COCTOSIHHE TEXHOJIOTHYECKOT0 000PYA0BaHUS;

3aI1aCHbIE YaCcTH U aHAIM3UPYET MPUYMHBI BBIXOJIA U3 CTPOSI

JPYI'YIO TEXHUYECKYIO TEXHOJIOTUYECKOTro 000py10BaHuUs

JIOKYMEHTAIHUIO; yMeHHusi: YMeeT COCTaBIATh acIopTa Ha

OIICHUBAET COCTOSTHUE o0opynoBanue, cienu(uKay Ha 3aracHble YacTH U

TEXHOJIOT'MYECKOI'O APYTr'yrO TCXHUYCCKYHO JOKYMCHTAIUIO,; OLICHUBATDH

000py0BaHus; COCTOSIHHE TEXHOJIOTHYECKOT0 000PYI0BaHUS;

aHAIM3UPYET NIPUYMHBI  |AHAJTUM3UPOBATH IPHUYMHbI BBIXO/IA U3 CTPOSL

BBIXOJIA M3 CTPOS TEXHOJIOTUYECKOTro 000py10BaHuUs

TE€XHOJIOTUYECKOI0 HaBBIKH: Braseer HaBbIKaMH COCTABIICHUS MTACIOPTa

o0opyoBaHus Ha o0opyoBaHue, crienupUKaluy Ha 3aracHbIe
YacTU U APYTYIO TEXHUYECKYIO TOKYMEHTALUIO;
OLICHUBAET COCTOSIHUE TEXHOJIOTNYECKOTO
000pyI0BaHUs;

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnuniaunHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucuurinuHa siBIseTcs 00s53aTeIbHON

Jins  nponomxkeHus  (GopMUpOBaHMS — 3aABJICHHBIX ~ KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTsyomux aucuuiuind: OcHobl ipoektupoBanus (OIIK-1), Xumus u TexHonorus HeQTu
u raza (OIIK-1), Daekrporexuuka u nekrporuka (OITK-5), Maremaruka (YK-1), ®usuka (YK-1),
Xumus (YK-1)

N3yuaemass JOUCHMIUIMHA SBJISETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIETEHIIMH B CJIEAYIOUMX AUCUMILIMHAX: MeTposiorus, cTaHaapTH3auus U cepTUUKalus
(OIIK-5), OcHoBbl HayuHbix wuccinepoBanuii (YK-1), Tpancnopr u XpaHeHHE NPOAYKTOB
HedTerazonepepadotku (YK-1), 'mapomammnsl 1 koMmrpeccopsl HedTerazobbix kommiekcon (ITK-
3), Texunonorus wmammHocTpoeHus (I1K-4), Texuuueckas »dKcrulyataust 000OpyIOBaHHUs
Hedrerazonepepadotku  ([IK-4);  mpaktukax:  IIpemmumnomuas  mpaktuka  (OITK-5),
[Mpennumiomuas mnpaktuka (YK-1), Ipenmunnomuas mnpaktuka (I1IK-3), ITlpepaunmomuas
npaktuka (I1IK-4); rocynapctBenHol utoroBoii arrecraiuu B popme: [lonroroska k crave u caaua
rocynapctBeHHoro sk3amena (OIIK-1), [ToarotoBka k mpoleaype 3aliuThl U 3aIIMTa BBITYCKHOM
kBannukannonHoi padbotel (OIIK-5), [TonroroBka k caade u caya rocy1apcTBEHHOTO SK3aMeHa
(YK-1), IloaroroBka K mpoleaype 3alluThl M 3allUTa BHITYCKHONW KBaTU(PHUKAIIMOHHON paboThI
(TIK-3)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jnst popMupoBaHUs 3asiBICHHBIX KOMIETEHIIUH MCTIOJIB3YIOTCS METO0JIOTHYECKHUE TEXHOJIOTHH,
peanu3yroume JAeSITENbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMU CTPATErMYECKHUMHU TEXHOJIOTHSIMHU SBJISIIOTCS: JICKIIMOHHBIE 3aHATHSA, MPAKTHUYECKUE
3aHATHSA

Ha noctmkeHne KOHKPETHBIX IieJieli OOydYeHHsI HampaBleHbl TMPUMEHSEMbIC TaKTUUECKHE
TEXHOJIOTHH: KJIACCUYECKASI JIEKLIHS, JIEKLIHSI C DJIEMEHTAMH MO3TOBOT0O LITypMa

Paznen 4. COAEPXXAHUE JJUCHUITJIMHBI
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Pasznea 1. BBenenue B nucuuiuiany. 'mapocraruka
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Jlexums. Jlekus Buzyanuzanus (JIB). Tema 1. BBoansie cBeneHus.
CaoiicTBa xuakocreil. BBonnble ceenenus. [lpeamer ruapaBiuku
(MeXaHUKH KHUJKOCTHU U rasza). [lpumepsl ruipomexaHn4eckux
3a/1a4 U3 pa3JIMYHbIX OTpaciaed TEXHUKHU. [[pumepsl ucnonb30BaHus
OCHOBHBIX II0JIO’KEHUI THAPABIMKY B oTpaciu. KpaTkue
MCTOPUYECKHE CBEEHUS O Pa3BUTUU HayKu. OCHOBHbIE MIOHATHUS U
onpeneneHus. OCHOBHbIE (PU3HUYECKHE CBOMCTBA JKUAKOCTEH U
ra3oB. Cuiibl I€HCTBYIOIINE B Fa30BOW U )KUJIKOM Cpejie.
dusnueckoe CTpoeHue xuakocteil 1 ra3oB. OCHOBHbIE (PU3NUECKUE
CBOMCTBA: C)KUMAEMOCTb, TEKY4YECTh, BA3KOCTh, TEIUIOEMKOCTb,
TEMJIONPOBOAHOCTD.

2

Jlexuus. Jlekuus kinaccuueckas (JIK). Tema 2. ['unpocratuueckoe
nasieHue. Cuibl JaBJIeHUs HA TBEPJbIE TOBEPXHOCTH.
['unpocraTuyeckoe gaBiieHUE U ero cBoiicTBa. OCHOBHOE
ypaBHEHHE T'HIPOCTATUKU. AGCOIIOTHOE U MAHOMETPUUECKOE
naBieHue, BakyyM. 3akoH [lackans. IIbe3omerpuyeckas BeicoTa U
npe3oMeTpruyecKuil Hanop. IIpumepsl IpuMEHEHNs] OCHOBHOIO
YpaBHEHHUS I'MIPOCTATUKU. Y paBHEHUS THJIPOCTATUKU B (hopme
Olinepa 1 UX UHTErpanbl. AGCOIIOTHBIA U OTHOCUTEIBHBIN TOKOH
(paBHOBecHE) KUIKHUX cpea. OTHOCUTETFHOE PABHOBECHE
KUAKOCTH B YCKOPEHHO ABMXKYIIMXCA pe3epByapax. Onpenenenne
CHJI IaBJICHHSI MIOKOSIIIIENCS Cpe/ibl HA IIJIOCKHUE U KPUBOJIMHEHHBIE
CTCHKU. /IBa BU/a Tea 1aBICHUS.

[TpakTueckoe 3anstue. [Ipaktukym knaccuueckuid (IIMK). Tema
2. I'mapocraTtuyeckoe aaBnenue. Cuibl JaBJICHUS HA TBEPAbIE
noBepxHocTu. OnpeeneHne TuApPOCTaTUIECKOTO JaBICHUS B
xuakocTax (Mcmonbp3oBaHre OCHOBHOTO ypaBHEHUS THUIPOCTATHKU
JUISL ONIPEAEICHUS 1aBJICHUS B TOW WJIM MHOM TOYKE HEMOIBUKHOMN
JKUJKOCTH; PEIICHHE 3a7a4, B KOTOPBIX JaHbI MOPIIHU WU CUCTEMBI
HOPIIHEN)

[Tpaktuyeckoe 3anstue. [Ipaktukym kinaccuueckuit (IIMK). Tema
2. I'mapocratuyeckoe paBnenue. Cuibl JaBJICHUS HA TBEPbIC
noepxHocTu. Onpesenenue 1aBpiaeHus Ha MJI0CKUE U
KPUBOJIMHENHBIE NOBEPXHOCTH. OTHOCHUTEIBHBIN TOKOU
(Ompenenenue BeIMUMHBI PABHOICHCTBYIOIIECH CHIIBI JJaBIICHUS
KUIKOCTH Ha IUIOCKHE U KPUBOJMHEWHBIE TOBEPXHOCTH,
BBIYUCIICHHE KOOPAWHAT LIEHTPA JIaBJICHHUs, IPHOOPETEHNE HaBbIKA
ornpezeneHust o0bema Teja JaBjieHUs IPU pacyeTe JaBlIeHUs Ha
KPUBOJIMHENHBIE CTEHKHU, IIOCTPOEHUE JIIIOP JABJICHMS, pELICHUE
3a/1a4 Ha OTHOCUTEIIHHBIN TOKOH )

[Tpaktuyeckoe 3anstue. [Ipaktukym - mabopatopHas padora (I1J10).
Tema 2. 'mapoctaTudeckoe papnenne. CUilbl JaBJICHUS HA TBEPAbIC
noBepxHocTu. OmnpeesieHue ruIpocTaTuYecKOro TaBIeHus B
KHUIKOCTH (CTyAEHTBI IPOBOJAT ONBITHYIO IPOBEPKY OCHOBHOTO
YpaBHEHHSI THIPOCTATUKU; 3HAKOMSTCS C U3MEPUTETHLHBIMHU
npubopaMy — MbE€30METPAMHU, MAHOMETPAMHU U BAKYyMMETPAMHU, C
MIOMOIIBIO0 KOTOPBIX U3MEPSIOT BAKyyM M M30BITOUHOE JaBJICHHUE

OIIK-1, OIIK-
5




BHYTPH >KMJIKOCTH U B 3aMKHYTOI BO3AYIIHOM 001acTy Haj
MOBEPXHOCTHIO KHJIKOCTH)

[Tpaktuueckoe 3ansatue. [Ipaktukym - maboparopHas padbora
(IU16). Tema 2. I'mapocratndeckoe navienue. CUibl JaBJICHUS HA
TBep/IbIe MOBEPXHOCTH. OTHOCUTEIBHBIN MOKOH X)uaKkocTu (B xome
pabOThI CTYIEHTHI U3Y4atOT 3aKOHbBI THAPOCTATUKHU MIPU
OTHOCHUTEIILHOM ITOKOE€ KHJIKOCTH BO BPaIAOIIEMCs BEpTUKATLHOM
cocyjie, OMPeAeIISIOT SIKCIIEPUMEHTATBHBIM ITyTeM (hopMmy
CBOOOJTHOM TTOBEPXHOCTH KHIKOCTH BO BPAIAIOIIEMCS COCY/IE U
COTOCTABJISIIOT PE3YJIbTATHI IKCIIEPUMEHTA C JaHHBIMU
TEOPETHYECKOI0 PACYETa).

3anaHus Ui CaMOCTOSITENIbHON PabOThI, B TOM YHUCIIE BHIIIOJHEHHE
3agaHus Ui CaMOCTOSITENIbHOW pabOThI:

1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1o KOHCIIEKTY,
HOJTrOTOBKA K aTTECTAlMOHHOMY TE€CTHPOBAHUIO;

2) 3aKperieHHEe HaBbIKa PEUICHUS THITOBBIX 33/1a4 B COOTBETCTBUH C
METOAMKOMN, OCBOEHHOH B X0JI€ ayAUTOPHBIX MIPAKTUYECKHX
3aHATUH, pemeHne 3anad PI'P B cooTBeTcTBUYM C BapUaHTOM 110
TeMaM pasjena;

3) cocraBneHHe OTYETa O JTA0OPATOPHBIM PadOTaM, BEITIOTHEHUE
HEOOXO/IMMBIX pacueToB, IOCTPOEHUE rpahUIECKUX 3aBUCUMOCTEH,
IIOATOTOBKA K 3aIlMTe Ja00OPAaTOPHLIX padOT paszaeia
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Pasznen 2. Di1eMeHThI KHHEMATHKH KHJIKOCTEH M ra3oB.
I'mapoanHaMuka
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Jlexuus. Jlekuus Busyanuzanus (JIB). Tema 3. DnemeHTsI
KUHEMAaTHKH KUIKOCTEH 1 ra30B. Y CTAHOBHBIICECS U
HEYCTAaHOBUBUIEECS ABUKEHUE KUAKOCTH U ra30oB. OCHOBHbBIE
noHsTus. [ToHsTHE O MTUHUAX U TpyOKax Toka. Mojens uaeanbHON
(HEeBSI3KOM) )KMIKOCTH. JIBa METO/1a ONTUCAHUS JIBHIKCHHS
KUAKOCTEN U ra30B: MeTo bl Jlarpanka u Diinepa. DIeMeHThI
MMOTOKA JXKMAKOCTHU U Ta3a. OCOOCHHOCTH ABMIKCHUS KUKOM
yacTullbl. BuxpeBoe u 6e3BUXpeBOe IBHKEHUE. Y CKOPEHHE KUIKOU
YaCTHUIIEL.

Jlexums. Jlekus Buzyanuzamus (JIB). Tema 4. OOuue 3akoHbI U
ypaBHEHHUS TUHAMHKH XUIKOCTeH u ra3oB. {uddepenumansabie
ypaBHEHUs Diliepa ABUKEHUS HEBSI3KOU KUIKOCTH. MHTETpass
YpaBHEHUS JIBUKEHUS KUJKOCTHU ISl PA3HBIX CIIy4aeB JABUKECHUSI.
OO61as uHTerpasibHas opma ypaBHEHUHN ABM)KEHUS. Y paBHEHUE
bepHynm U1 TOTOKA HEC)KUMAEMOU )KUIKOCTU. Pacxon
AJIEMEHTAPHOU CTPYHKH M PAcXo]l YepPe3 MOBEPXHOCTh. Y pABHEHHE
HEPa3PLIBHOCTHU (CILIOIIHOCTH) B Pa3HBIX opMax

Jlexmms. Jlekmus Buzyanuzamus (JIB). Tema 4. OGmue 3akoHbI 1
ypaBHEHUS TUHAMHKH XKUJIKOCTEH u ra3oB. [{uddepeHnmansueie
ypaBHEHUS Dijiepa ABUKECHHS HEBSI3KOM KUIAKOCTH. IHTErpasibl
YpaBHEHUS JIBUKEHUS KUJKOCTHU ISl PA3HBIX CIIy4aeB JABUKCHUSI.
OO61as uaTerpanbHas Gpopma ypaBHEHUN JBUKEHUS. Y paBHEHHE
BepHynu uist OTOKA HEC)KUMAaEeMOM KUAKOCTH. Pacxon
AJIEMEHTAPHON CTPYHKH M PACcCXo]l YEPE3 MOBEPXHOCTh. Y pABHEHHE
HEPA3PBIBHOCTH (CIUIOIIHOCTH) B Pa3HEIX (hopMax

Jlexums. Jlexkmus Buzyanuzanus (JIB). Tema 6. Pexxumbl TeueHust
B3KOU cpeapbl JlamuHapHblil pexuM ABuxkeHus. Pacripenenenue
CKOPOCTEM MO )KUBOMY CEUEHHIO JIJAMUHAPHOIO MOTOKA B KPYIJIOM

OIIK-1, OIIK-
5, 1IK-3




MUJTUHAPUYECKOU TpyOe.

TypOyneHTHbIi pexum aBrxkeHus. Pacnipenenenue ckopocrei 1o
YKUBOMY CEUEHHUIO TYpOYJIEHTHOIO MTOTOKA B KPYTJIOH
WIMHIpUUYecKoll TpyOe. OcpeqHeHHbIE TapaMEeTPhI U MYJIbCALUH.
Crangapt nyabCallMOHHON CKOPOCTHU U CTETIEHb TYPOYJIEHTHOCTH.
JByxcrnoiinas Moaenb TypOyiaeHTHOCTH. KoHeuHO-pa3HOCTHBIE
dbopmbl ypaBHeHuit HaBbe-CTokca u PeliHomnbaca.

[TpakTueckoe 3ansatue. [Ipaktukym knaccuueckuit (IIMK). Tema
4. O61ue 3aKOHBI U YPaBHEHUS IMHAMMKH KHUJIKOCTEN U ra3os.
IIpakTHueckoe MpuMeHeHne ypaBHeHUs bepHyiun.
I'mnpaBianueckue conporusienus (Pemenue 3agay ¢
UCII0JIb30BaHUEM ypaBHEHUS bepHyu ¢ yuerom
HEPAaBHOMEPHOCTH PaCIpPEEICHNs CKOPOCTEN U TUAPABINYECKUX
notepb sHeprun. OrnpeneneHne MECTHBIX TOTeph Mo (hopmyIe
Beiicbaxa u motepp Ha TpeHue 1o JuHe 1o ¢popmyne Jlapcu.
[TproOperenue HaBbIKa BHIOOpA CEUEHUI NPU 3aIIUCH YPABHEHMUSI
COXpaHEHMsI SHEPI'UH, pacueTa WK BbIOOpa 10 CIIPaBOYHBIM
JAHHBIM KOA((HUIIMEHTOB PA3INYHBIX BUI0B MECTHBIX
COIIPOTHUBIIEHUH, onpenenenus ko3 uireHTa ruipaBIndeckoro
COIIPOTHUBIICHUS TPEHUS JJIsi COOTBETCTBYIOMIEH 001acTH
CONPOTHUBIICHUN )

[TpakTnueckoe 3anstue. [Ipaktukym kinaccuueckuid (IIMK). Tema
5. 'mapaBnuyeckue conpoTuBieHus. McTeuenue KUIKOCTH Yepe3
OTBEPCTHS, HACAAKH, Apoccenu U kinanansl ([Iprodperenne HaBbIka
OIIpeIeNIeHUs] pacue€THOI0 HAaropa AJIs pa3IMyuHbIX CIy4yaeB
UCTEYEHUS C MOCTOSIHHBIM HAIlOPOM, UCIIOJIb30BaHUE POPMYIT IS
pacyeTa CKOpPOCTH M pacxojia IpH UCTEUEHUH, BEIOOD
COOTBETCTBYIOIIUX PACYETHOMY CIIydaro KO3 PUIIEHTOB
CKOPOCTH, pacxo/a u cxatus. Pacuer napaMeTpoB HCTEYEHHUS ITPU
IEPEMEHHOM HaIlope — ONOPOKHEHHUE PE3EPBYAPOB)

[TpakTueckoe 3austue. [Ipaktukym - maboparopHas pabota
(TJIG). Tema 4. O6mMe 3aKOHBI M YpaBHEHUS TUHAMUKHU
)uakocre u razos. [locrpoenue auarpammel bepnymu (B xone
paboThl TPOBOUTCS ONBITHASI MPOBEPKA ypaBHEHUs1 bepHyinu u
MOCTPOEHNE rpadrKa HAIOPOB)

[Ipaktuueckoe 3anstue. [Ipaktukym - maboparopHas padbora
(IV16). Tema 4. OOGmire 3aKOHBI M YpaBHEHUS TUHAMUKA
xuakocreit u razoB. Bonomep Bentypu (Ilpumenss ypaBHeHue
bepHynu k MOTOKy, MPOTEKAIOIIEMY YEPE3 PACXOAOMED,
onpenensiercs GYHKIIMOHATbHAS 3aBUCUMOCTh MEXKTy TTeperaiom
CTAaTUYECKUX HANIOPOB U PAcXoJoM KuJkocTu. [IpoBonurcs
TapuUpPOBKA BOJOMEpA U OTPEIEIAETCS BETUINHA TIOTPABOYHOTO
K02 (hUIIMEHTa K TEOPETUYESCKOM 3aBUCMOCTH JIJISl pacXxo/ia)

[Ipaktuueckoe 3anstue. [Ipaktukym - maboparopHas pabora
(TIJI0). Tema 5. 'mapaBnuueckue conpotuBieHus. Mccienosanue
MCTEUEHUs KHUIKOCTU Yepe3 OTBEPCTHS U HACaIKU
(OxcnepuMeHTaNbHO onpeaensercs Ko3(gduuueHT pacxoaa u
KOA((UILHUEHT CKOPOCTU MPHU UCTEUEHUHU: U3 MAJIOTO KPYTJIOro
OTBEPCTHUS B TOHKON CTEHKE; U3 BHEIIHETO LIUIMHIPHUIECKOTIO
HACcaJKa; U3 KOHWYECKOT0 CXOJIIIErocsl HacaaKa)

[Tpaktuyeckoe 3ansrue. [IpakTukym - mabopaTtopHas padora

(ITJI6). Tema 6. Pexxumbl TeueHust BA3KOM cpenbl. MccnenoBanue
NEXKUMOR




JBIDKEHUS KUAKOCTH (B Xome paboThl MpoM3BOANTCS BU3YaIbHOE
HaOJIr0IeHNE PEXKUMOB IBMYKEHUS BOJIbI B CTEKIITHHON TPYOKe U
9KCIIEPUMEHTAIBHOE OlpeieieHue yncen PeliHombaca aus
HaOJII01aEMBIX PEKUMOB JBH)KECHUS KUIKOCTH )

3agaHus Ui CaMOCTOSITENIbHOW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1o KOHCIIEKTY,
HOJrOTOBKA K aTTECTAlMOHHOMY TECTHPOBAHUIO;

2) 3aKperieHHe HaBbIKa PELICHUs] TUIIOBBIX 33/1a4 B COOTBETCTBUH C
METOAMKOMN, OCBOEHHOH B X0J1€ ayIUTOPHBIX MPAKTHUECKUX
3aHATUH, pemeHue 3anad PI'P B cooTBeTCTBUY C BapUaHTOM I10
TeMaM pasjena;

3) cocraBneHHe 0TYETa MO JTA0OPATOPHBIM PadOTaM, BHITTIOIHEHUE
HEOOXO/IMMBIX pacueToB, IOCTPOEHUE rpaUIECKUX 3aBUCUMOCTEH,
IIOATOTOBKA K 3aIMTe Ja00OPAaTOPHLIX padOT paszaeia
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Pa3znea 3. [logoOue ruapoMexaHUYeCKHUX MPOIECCOB.
IIpuMeHeHMe YMCIEHHBIX METO0B U UX peajau3anus Ha JBM
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Jlexnus. Jleknwmst kiaccuueckas (JIK). Tema 7. [Tomobue u
MOJICJIMNPOBAHUE THAPOMEXAaHUUYECKUX MpoueccoB. MeTo
0000IIEHHBIX TIEPEMEHHBIX. DJIEMEHTBI TEOPUU TIOAOOHS.
Huddepenunansusie onepatopsl. Yucna Pelinonbaca, @pyna u
DOiinepa u AMHAMUKa KuAKocTU. MHble 6e3pa3mepHble KOMITJIEKCHI:
yucno [lekne, [Ipanatna, [Nanunes, I'pacroda n Hyccenbra.
MopenupoBanue ruipoa’pPOAMHAMUYECKHUX IIPOLIECCOB U aHAIIN3
pa3sMepHOCTEH.

Jlexuus. Jlekuus kinaccuueckas (JIK). Tema 8. ['mnpaBnuueckuit
pacueT TpyOonpoBoA0B. Peanuzaius METOANK pacyera
TpyOOIIPOBOIOB pa3nuuHbIX BUI0B HAa DBM. Knaccudukarnms
TpyOo1poBo10B. [IpocThie U crnoxHBIE TPYOOTIPOBOIBI.
CoenuHeHus MpOCTHIX TPyoorpoBoaoB. KosbiieBbie TpyOOTIPOBOIBI
(o6mue nonosxeHus). PacueTHple 3aBUCUMOCTH U METOTUKU
pacueta. Pabounii pexxum TpyOOIIpoBo/ia ¢ HACOCHOM Mojavei -
XapaKTepUCTHKA MOTPEOHOT0 HAMOpa CI0KHOTO TPYOONpoBOIa U
XapaKTepUCTHKA Hacoca. SIBjIeHne ruipaBInuecKkoro yaapa.
dopmyaa JKyKoBcKoro.

Jlexuus. Jlekuus kinaccuueckas (JIK). Tema 9. [Ipumenenue Teopuu
OJIHOMEPHOTO JABUKEHUS ISl pacyeTa r'uIpaBiInvYeCcKuX CeTeil U
ruaponpuBoja. [IpuMenenne Teopun OJJHOMEPHOTO JBUKEHUS [T
pacueTa CIIOKHBIX TPYOOIIPOBOJIOB ¢ HACOCHOH mojaueit Ha DBM
(TMApONpPUBOJ] pacCMaTPUBAETCS KaK HACOCHAs YCTaHOBKA U
CJIO’KHBIE TPYOOIPOBOABI C HACOCHOMN MOJaueii, a THAPOIBUTATEIND -
KaK 0co00e MECTHOE COIPOTUBIICHHE, BbI3bIBAIOIIEE TOTEPIO
nasienus 7p). Knaccudukaius u ocHOBHbIe paboure mapaMeTphl
HACOCOB M TUJPOMOTOPOB. Pabounii 00bem, moiaya, morpediisemast
MOIIHOCTb, KpyTsamuii MmomeHT, KII/I. YacTora Bpaiienus Bana
ruapomoTopa. [loctpoenne pabounx xapakTepUCTUK HACOCOB.
Koaddurment 6sictpoxonnoctu. Kapuranus, KaBUTallMOHHBII
3amac. ['mapoanmapatsl. Y cinoBabie 0603HaueHus 1o ECK/]
TUAPOMAIINH, THIPOANTAPATOB U BCIIOMOTATENbHBIX YCTPOUCTB.
Knaccudukanus ruapornpuBogoB. CriocoObl yrpaBiaeHUs
THJIPOIIPUBOIOM: IPOCCENIbHBIN 1 00beMHbIH. OnpeneneHue
ckopoctr BeixoaHoro 3BeHa. KITJ[ ruaponpuBoma. Pabounii pexum

OIIK-1, OIIK-
5, IIK-3, I1K-4,
YK-1




TUAPONIPUBO/IA.

[IpakTuueckoe 3aHsTUE. AyTUTOPHO-TIPAKTUUECKOE 3aHATHE
kinaccuueckoe (AITPK). Tema 8. 'mapaBnudeckuii pacuer
TpyOotpoBo0B. ['HapaBirueckuii pacyeT TpyOOIpPOBOIOB
(Omnpenenenue noTpeOHOro HAOpPa pacxoaa KUAKOCTH, THaMeTpa
IPU pacyeTe MPOCTHIX TPyOONpoBo1oB. I padoananuruieckoe
pelleHure 3a71auu Mo pacueTy pa3BeTBICHHBIX TPYOOIPOBOIOB Ha
OBM.)

[TpakTrueckoe 3aHsaTHE. AYTUTOPHO-TIPAKTHYECKOE 3aHATHE
knaccuueckoe (AIIPK). Tema 9. Ilpumenenue teopun
OJIHOMEPHOTO JABHKEHUS /TSI pacyeTa THAPABINYCCKUX CETSH 1
ruaponpuBoaa. ['mapomamunel (OnpeneneHne MOIHOCTH,
noTpebsIeMoit HacocoM, ToIaun Hacoca, pabodero oobema,
MOCTPOEHUE XaPAKTEPUCTUK IIEHTPOOCKHBIX HACOCOB MPHU
Pa3IMYHON YaCcTOTE BPAIICHUS C UCITOIh30BAaHUEM
rpadoaHaIMTHYECKHUX IOCTPOEHNH ¢ IpuBiedeHrneM DBM)

[IpakTuueckoe 3aHsaTHE. AyTUTOPHO-IIPAKTUUECKOE 3aHATUE
knaccuueckoe (AIIPK). Tema 9. Ilpumenenue Teopuu
OJIHOMEPHOTO JABUKEHUS ISl pacyeTa r'uIpaBiINdYeCKuX CeTell 1
ruponpuBoja. Pacuer cioxHbIX TpyOOIpOBOIOB C HACOCHOM
nonaveit Ha OBM (BrimonHeHnue pacueToB CII0XKHBIX
TPpyOOTIIPOBOJIOB C HACOCHOM MOIa4e )KUIKOCTH CBSI3aHO C
MIPOBECHUEM TPYAOEMKHUX BBIUUCICHUN 10 ONPEACIICHUIO
XapaKTEpUCTHK TPYOOIIPOBOIOB U HACOCOB, & TAKXKE MOCTPOECHUEM
rpaduKOB 3TUX XapaKTEPUCTHK AJI1 HAXO0XKICHUS paboueit TOUKU
CUCTEMBI, IOATOMY NPHU PELIECHUH 331a4 UCIOIb3YETCs IPUIIOKEHHE
Microsoft Excel. B xozae pacdyera rujponpuBoI0B pa3IndHbIX
MamIMH (TUIPOIPUBO/I OIBEMHOIO MEXaHU3Ma, TUAPOTIPUBO/L
CTPOTAJILHOI'O CTaHKa, TMJIPOIPUBOJ TOKAPHOTO CTaHKa,
TUAPONPUBOJL IBYXKOOPAUHATHOIO ()PE3EPHOI0 CTAHKA,
THJIPONIPUBOJL AepeBOOOPa0aTHIBAIOIIETO CTAHKA, THPOIPUBO.L
npecca, THAPONPUBO]] BEAYIIUX KOJIEC IPUILIETIa, THIPOIPUBO]
BEJYLIUX KOJIEC TYCEHUYHOI'O TPAKTOpa, TUAPOCUCTEMA CMa3KH
JBC, runpocucrema oxnaxaenus [IBC, runponpuBos
aBTOIOIbEMHHUKA, THPONPUBO] 000PYA0BaHHS SKCKAaBaTOPa,
TUAPONPUBOJI BUHTOBOTO MOABEMHHUKA, THIPOTIPUBO/T
TEJIECKOTMYECKOT0 TIOJbeMHUKA, THAPOIIPUBO aBTOMOOUIBHOM
nebeIKN) CTYJAEHTHI POU3BOIAT 3aMEHY 3a/IaHHON CXEMBI
TUAPONIPUBO/IA SKBUBAJIEHTHOW; BBIYUCIIEHUE ITOCTOSHHBIX
BEITUYHMH, ONIPECIISIIONTNX pabOTy HACOCHOW YCTaHOBKH;, BBIOOD
IIPEJIEIBHOIO 3HAYEHHS pacxoa 110 BEIUUYUHE TEOPETUYECKON
M0JIa4M Hacoca; COCTABJIICHUE YPAaBHEHUH XapaKTEPUCTUK MTPOCTHIX
TpyOONPOBOJIOB U BBIYUCIICHHUE BXOASIIMX B HUX MMOCTOSHHBIX

K02 (UIIMEHTOB; TOCTOPOEHUE XapaKTEPUCTUKH HACOCHOM
YCTAHOBKH, XapaKTEPUCTHUK MPOCTHIX TPYOOIPOBO/IOB U MOTyUYEeHUE
CYMMAapHOM XapaKTepUCTHKHU CII0)KHOTO TPyOOIIPOBOAA;
onpeeneHue pabouel TOUKH THIPOCUCTEMBI U pacueT TpeOyeMbIX

[Ipaktuueckoe 3anstue. [Ipaktukym - maboparopHas pabora
(IU16). Tema 8. I'mapaBnudeckuii pacueT TpyOOIIPOBOIOB.
Ornpenenenne ruapaBIndecKux conpotuBieHuit (C
UCIIOJIb30BAHUEM KOMIIBIOTEPHOM CUCTEMBI U3MEPEHUM U

BI/I3yaJII/I33HI/II/I HpOBOIH/ITCf{ 3KCHepI/IMeHTaﬂBHOC OnpeﬂeHeHI/Ie
rkonchchurmmenTor




TUAPABIMYECKUX COMPOTUBIICHUI B TPyOONIpOBOIaX MPH
Pa3IUYHBIX CKOPOCTSIX JBUKEHUS KUJKOCTU U CPAaBHECHUE
MOJIYYEHHBIX 3HAYEHHH CO CIIPAaBOYHBIMH JTAHHBIMU)

[TpakTaeckoe 3austue. [Ipaktukym - maboparopsas pabota 4
(ITJI6). Tema 9. IlpumeHeHne TeOpUKr OJHOMEPHOTO ABMIKEHUS TS
pacuera rupaBIndecKuX ceTeit u ruaponpuBoaa. OnpeneneHue
XapaKTEPUCTHK Pa3IMYHBIX TUIIOB HacocoB (C MCIOIb30BaHHEM
KOMIIBIOTEPHON CUCTEMBI U3MEPCHHUI U BU3YATH3AI[UH IPOBOIUTCS
AKCIEPUMEHTAIBHOE ONPEACTICHIE HAIIOPHO-PACXOTHON
XapaKTEPUCTUKHU PA3JIIMIHBIX TUIIOB HACOCOB U OIICHKA
>bdeKTUBHOCTH HacocoB U onpenaenenne ux KI1J1)

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
3agaHus Ui CaMOCTOSITENIbHOW pabOThI:

1) mpopaboTKa JEKIUOHHOTO MaTepHalia 1o KOHCIIEKTY,
HOJTrOTOBKA K aTTECTAlMOHHOMY TE€CTHPOBAHUIO;

2) 3aKperieHHEe HaBbIKa PEUICHUS THITOBBIX 33/1a4 B COOTBETCTBUH C
METOAMKOMN, OCBOEHHOH B X0JI€ ayAUTOPHBIX MIPAKTUYECKHX
3aHATUH, pemenne 3anad PI'P B cooTBeTCTBUY C BapMaHTOM I10
TeMaM pasjena;

3) cocraBneHHe OTYETa O JTA0OPATOPHBIM PadOTaM, BEITIOTHEHUE
HEOOXO/IMMBIX pacueToB, IOCTPOEHUE rpaUIECKUX 3aBUCUMOCTEH,

MOJTOTOBKA K 3aIIMTE JIAOOPATOPHBIX paboT pasiena 20
Wnas xoHTakTHasg padora: 0
IToaroTroBka K dK3aMeHY 30
ITpoBenenHne dK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3ydyeHrne OUCHUIUIMHBI pEKOMEHAYETCSl HauyaTh C O3HAKOMJIEHMsI C paboueil mporpammoii, ee
CTPYKTYpOil UM colepkaHMeM pa3ZefoB. Y4eOHbI Marepuan CTPYKTypUPOBaH, H3y4eHHE
JUCITUTIIAHBI OCYIIECTBISETCS B TEMaTU4ECKON IIOCIIEA0BATENBHOCTH.
3aHATHSA JIEKIIMOHHOTO THUNA JalOT CHUCTEMAaTU3HpPOBAaHHbIE 3HAHWA 10 JAMCLUUILIIMHE
KOHIEHTPUPYIOT BHUMaHuE Ha HanboJjee CI0KHBIX U BaXHBIX Bompocax. Bo BpeMs JEeKIIMOHHBIX
3aHITHI pEKOMEHYETCs] BECTH KOHCIIEKTUPOBaHUE yueOHOr0 MaTepuana; oopaniat BHUMaHHe Ha
GOpMYITUPOBKM U KaTEropHH, pacKpbIBAIOIIME CYTh MPOOIEMBI, SBIECHUS WM TpoIlecca;
3aUKCUPOBATH BBIBO/IbI u MPAKTHYECKHE PEKOMEHIALINH.
[TonroroBka K 3aHATHSIM CEMHHAPCKOr0 THINA BKJIIOYAaeT O3HAKOMJIGHME C ILJIAHOM
MIPAKTUYECKOT0 3aHATUSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIMOJHEHHWE JIOMAIHEro 3aJaHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOJMUYECKOW JHUTEepaTypoi, HAyYHBIMH H3JAAHUSMH U
DIIEKTPOHHBIMU  00pa30BaTeIbHBIMU pECypcaMH, PEKOMEHIOBAaHHBIMU paboueil mporpammon
JACITUTUTAHEI.

CopnepxaHie caMOCTOATENBLHOH PadoThl ompezensercs paboyeil MporpaMMoil IHCHUIUIMHBI,
OIICHOYHBIMU M METOAMYECKHMMH MaTephalaMu, 3aJaHisIMH M YKa3aHUSIMH TPENoaBaTels.
CamocrosTenbHas paboTa MOXET OCYLIECTBISATHCS B ayIUTOPHOM M BHEAyJUTOPHON (opmax.
O} PEeKTUBHBIM CPEICTBOM OCYUIECTBIEHUS CaMOCTOSITENIbHON pabOThl SBJISIETCS AJIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTebHAs Cpella YHUBEPCUTETa, KOTOpas o0ecrmeymBaeT JOCTYI K
oOpaszoBartenbHON Tporpamme, paboderl mporpamMme JUCHUIUIMHBI , K  3JIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MpodeccroHabHBIM 0a3aM TaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

[lepuoanunocTh mpoBeAeHMs], GOPMbI TEKYILETO KOHTPOJS YCIIEBAEMOCTH, CHCTEMa OLICHUBAHMUS
xoJa OCBOEHUS TUCIUILTNH MIPEJICTaBICHbI B paboueii porpaMmme.
DopMON TPOMEKYTOUHOM aTTECTALUU 110 JUCLMILIMHE SBJISIETCS DK3AMEH;



Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

NeNe
/o

Cnucok ucnoip3yeMon JTUTepaTyphbl

KomnnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIINXCS B

OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

[Tapdenos, Anton BanepreBuu. I'mapasnuka [Tekcr] : Kypc
nekuit. Y. 1 : OcHoBHBIE U3HYECKUE CBOMCTBA KUJIKOCTEH U
rasa. I'mapocraruka, 2004. - 58 c¢. Dx3emmispel: Bcero 100.

100

[repennuxt, JlaBung BennamunoBuy. ['mapasiuka [Tekcr]
[yueO. st CTyIEHTOB BY30B IO HANpPaBJICHUIO TOATOT.
JTUTUIOMUD. CIIEUAIUCTOB B 00J. TEXHUKU U TEXHOJOTUU CEIl.
u peioHOTO X03-Ba] / JI. B. lllTepennuxr. 3-¢ u3a.,mepepad. u
morn. M.: KomocC, 2005. - 655 c. ISBN 5-9532-0142-7.
DK3eMIuIpsl: Bcero 11.

11

I'mapaBnuka, rupoMaliuHbel U ruaponHeBmonpusos [Teker]
: yueb. mocobue A CTYAEHTOB BY30B, OOYyYaroIIMXCs I10
Crell. M HampaB. MOATOT. TUIUIOMHp. croell. "DKCIUTyaTalus
HAa3eMHOTO TpaHCH. W TpaHci. obopynoBanus” / [T. B.
AptembeBa [ u ap.] ; nog pen. C. II. Crecuna. 3-e usz., crep.
M.: Axangemus, 2007. - 334 c. ISBN 978-5-7695-3922-0.
OKx3eMIspsl: Bcero 11.

11

I'uapaBnuka, TUAPOMAIIMHBI W TUAPONPUBOALI [Tekcr]
[yueb. nns ctyneHToB BTy30B] / [T. M. bamra u np.]. 5-e uzn.,
crep. M.: Anbsiac, 2011. - 422, [1] c. ISBN 978-5-91872-007-
3. Ox3eMIIsIpel: Bcero 45.

45

ITo3nees, AHaronuit ['ennagueBny. I'mppasnuka.
I'mpporazonunamuka [Teker] : maGopaTOpHBIN MPAaKTUKYM /
A. T. Tlo3nees, FO. A. KysuemnoBa; M-Bo oOpa3oBaHus u
Hayku Poc. ®epepanuu, PI'BOY BIIO "IloBosmk. roc.
texHon. yu-1". Momkap-Omna: TIFTY, 2012. - 86, [1] c. ISBN
978-5-8158-1072-3. Dx3eMmuasapsl: Bcero 48.

48 |/
https://portal.volgatech.net/bo
oks/Pozdeev_gidravlika_gidr

ogazodinamika.pdf

l'unpaBnuka B MammHocTpoeHuu [Tekcr] : [ydeOHUK IO
HaIIpaBJICHUIO "KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE
obecrieueHre MaITMHOCTPOUTENHHBIX MPOU3BOJACTB"] : B 2 4. /
[A. T. Cxuprnagze u ap.]. - (ToHkue Haykoemkue
texnonoruu : THT). Y. 1, 2016. - 391 c. ISBN 978-5-94178-
182-9. Dx3eMIUIIpEL: BCEro 3.

l'unpaBnuka B MammHocTpoeHuu [Tekcr] : [ydeOHUK IO
HaIIpaBJICHUIO "KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE
obecrieueHre MaITMHOCTPOUTENHHBIX MPOU3BOJACTB"] : B 2 4. /
[A. I'. Cxuptnaaze u ap.]. - (ToHkne HayKOEMKHE TEXHOJIOTUN
: THT). 4. 2, 2016. - 495 c. ISBN 978-5-94178-184-3.
OK3eMILISAPHI: BCEro 5.

[lleitnak, Amnatonuii  AnekcangpoBud. ['mapaBnuka U
TUAPONHEBMONIPUBOJ [TeKCT] : OCHOBBI MEXAHUKH KHJIKOCTH
¥ ra3a : yueOHuK : [mo HampasieHuto 23.03.02 "Hazemusbie

10




TPAHCIIOPTHO-TEXHOJIOTHYECKHE KoMIiekeol"] /  A. A,
Hlefinak. 6-e u3na., ucnp. u gon. Mocksa: UHOPA-M, 2018. -
271, [1] c. ISBN 978-5-16-011848-2. Dx3eMIUIsIpHI: BCETO
10.

9. |MoprynoB, K. II. I'mnpaBnuka [DnekTpoHHBIA pecypc] /
MoprynoB K. II. Cankr-IlerepOypr: Jlanb, 2022. - 288 c.|https://e.lanbook.com/book/2
ISBN 978-5-8114-1735-3. 11682

10. |llrepenmuxt, M. B. I'mapaBnuka [DnexTpoHHBIA pecype] /

[repennuxt . B. 5-¢ uzn., crep. Cankr-IletepOypr: Jlans,
2022. - 656 c. ISBN 978-5-8114-1892-3.

https://e.lanbook.com/book/2

12051

OJIEKTPOHHBIE OGPA3OBATEJILHBIE PE

CYPChbI

1. |Hayunas snekrponnas 6uommoreka eLIBRARY.RU

http://elibrary.ru

2. |Hayunas snextponHas 6ubnuoreka «KubepiaeHHHKA

http://cyberleninka.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE 00ecrieueHre

NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000pYIOBaHHUS [Iporpammuoe
/Tl |ACHUS YIeOHBIX 3aHATHH, obecrnieuenHue
CaMOCTOSITENIbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTecTaluu
1. 215 (I1) Komouku SVEN 2.0 STREAM Mega|Microsoft Windows
R (1), Kommnekc na6. aBromarmsup.|Enterprise, CrnpaBouHas
"Nertamu  mammH-iepegaun”  (1),[npaBoBas cucrema
Jlabopatopusbiit cton ¢ simukamu (3),|"Koncynprant  Ilmroc",
[TpoekTop mympTuMenuiiHbiii Hitachi|Microsoft Office

CP- RX93 (1), DkpaH HaCTCHHBII
pynonnsiit 200x200 cm (1), Kommuiekt
yuebHoi mebenu (1)

Standard, Areat Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
1A peHIeHI/Iﬂ OCHOBHBIX
10JIH30BATEILCKUX 33144

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITVIMHBI ®OHJ OLIEHOYHBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTH)KEHUS KOMITETEHIIMI HAIIpaBlIeHBbI HA:
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (‘-IGTKOCTB, TpPaMOTHOCTb HM3JIOKCHUA MaTepuajlia, TOYHOCTb H
IMOJIHOTA BOCIIPOMU3BCACHUS y‘-IC6HOl“0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPETUUCCKHUE 3HAHUA IIPU PCIICHHUU IMPAKTUICCKUX Sa)IaHHﬁ.
IMxana OLICHUBAHUA IIPCACTABIICHA HUXKC.

YpoBeHb
c(hOpMUPOBAHHOCTH [kana
Kputepuu onenuBanust
3JIEMEHTOB OILICHUBAHUS
KOMIIETCHITUH
IToporoseli OOyuaromuiicss UMeeT 3HaHUSI OCHOBHOI'O MaTepuaa, YJIOBJIET-




YPOBCHb MIpOoABJIACT YMCHHC JIOTUYHO €ro unajaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU Marcpuajia,
HCOOCTAaTOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUHA MTPAKTUYCCKUX 3aJaHUM.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMOJOXKEHHUSI TPU  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPHUEMaMH UX BBINOTHEHUS

Bricokuii ypoBeHb |OOydJaromuiicss Tiy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOH, MPU ITOM
oOyuarolmuiicss He  3aTpyIHsAETCs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIpaBJsieTCs C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPATypO, TMEPUOIUYECKUMH HU3JaHUSIMH, MPABUIBHO
00OCHOBBIBACT TMPHUHATBIC PEHICHUS, CBOOOJHO BJaaeeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MPHEMaMHU  BBINOJIHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiuid KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH OOECIeYMBAET OLEHHBAHHWE XO/a OCBOCHHUS JMCLUILINHBI
(MOAyJIsl) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJOTHMU PEHTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapToW AUCUUIUIMHBL. I[lOpsAAoK cOCTaBI€HUS TEXHOJIOIMYECKOW KapThl U
QITOPUTM  TPOBEACHMS] MPOLEAYpPhl OLIEHMBAHHWS BHUAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HAa OCBOCHHME 3HAHUH, YMEHHWH, HaBBIKOB M/ WJIM ONbITa JEATEIHOCTH, IO

HaKOIMUTENLHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00yJaromuXCst
[TpomexyTouHast aTTecTarysl 00y4yarouIMxcs HalpaBjeHa Ha OICHHBAaHHE PE3ylIbTaTOB OOYy4EeHUS
[0 TUCIUIUINHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJ/ICTB.

[Ipumepsl THUNOBBIX KOHTPOJBHBIX 3aJaHui u3 0a3bl (OHIA OLEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOrpaMMe.

bunet NeO
1. Cunbl, AeNCTBYOWME B KUAKOCTU. PU3nYeckoe CTpoeHMe XKUAKOCTEN 1 ra3os..
2. dntopbl rMApocTaTnYeckoro gasnenuna. Cnna AaBaeHUA XUAKOCTU HA NJOCKYO MOBEPXHOCTb.
3. MocnepoBatenbHoe coeanHeHWe TPyb6oNpoBOAOB U METOAMKA UX pacyeTa.

IlepedyeHs BOIPOCOB AJIsA IPOBEACHUS IIPOMEKYTOUHOHN aTTECTALIUU

1. UcTopus M OCHOBHbIE HAMpPaBAEHMA PA3BUTUA MEXAHMKW KUAKOCTU U rasa.

2. Mpegmet rmuapasanku. CeAsb € APYrMMM HayKaMu.




3. OcHOBHble ¢M3M‘~IECKME CBOWCTBA )'KVI,CI,KOVI n ra3006pa3H0171 cpegbl: CXUMAEMOCTb, TEKYHECTb, BASKOCTb,
TEN/TOEMKOCTb, TEN/IONPOBOAHOCTb.

4. OcHOBHble paboume rmnoTesbl a3porngpomexaHuKkn. MoHATUE NAeaNnbHOM KUAKOCTU.
5. Cunbl, gencTeyromne B XKUAKOCTU. PU3MUYECKOE CTPOEHME HKUAKOCTEN M ra3oB.

Tema 2. I'mppocratnyeckoe aasneHue. Cuabl AaBNEHUA HA TBepAble NOBEPXHOCTU.

6. M'MapocTaTUyecKkoe AaB/eHMe U ero CBOMCTBA. EAMHMLbBI U3MepeHUa AaBNAEHMS..

7. AbcontoTHOE U MaHOMETPUYECKOE AaB/ieHNe, Bakyym. 3aKoH Nackans.

8. MNbe3omeTpuyeckan BbiCOTa U NbE30OMETPUYECKMIA HAMop.

9. OCHOBHOE ypaBHEHME TMAPOCTATUKM B MHTErpanbHON dopme.

10. AnddepeHumanbHble ypaBHEHMA PaBHOBECUA KUOKOCTU.

11. A6CONIOTHbIN N OTHOCUTENbHbIN NMOKOW (paBHOBECKE) KUAKUX cped.

12. PaBHOBECMKE KMAKOCTM NPU HANMUUYUU HETPABUTALIMOHHbIX MaccoBbIX cua. OTHOCMTE/IbHOE paBHOBecKe
UOKOCTU B YCKOPEHHO ABMXKYLLMXCA pe3epByapax.

13. dntopbl rMAapocTaTnyeckoro gasneHua. Cnuna gasaeHmA XUAKOCTU Ha NAOCKYO NOBEPXHOCTb.
14.Cvna paBneHna XUAKOCTU HA KPMBOIMHENHbIE NOBEPXHOCTU. [1Ba BUAaA TeNa AaB/eHuUA.
Tema 3. dnemeHTbl KUHEeMATUKU }KUgKocTeil

15. KuHemaTunueckme xapakKTepmucTMKM rasa u *KnMaKocTu.

16. MeToab! HK.J1./TarpaHxa v J1.9nnepa.

17. TpaeKTopun ABUMKEHUA KUAKOM YaCTULbI, TMHUN TOKA M 3aBUXPEHHOCTU. OnpeaeneHne TPyOKM TOKa U
BMXPEBON TPYOKM.

18. KnaccudmKauma NOTOKOB KUAKOCTU U rasa.
19. dnemeHTbl NOTOKA: XMBOE CEYEHNE, CMOYEHHbIN NepUMETP, MMAPABIUYECKUI paanyc.

20. OcobeHHOCTN ABUMKEHUA KnaKoro obbema. Teopema Kowwu-fenbmronbua. CoctaBnstowme CKOPOCTU
KMAKOM M ra3006pasHoOM YacTULbl.

21. dusmyeckunit cmbica gedopmaumm KULKON AUHUK.

22. BuxpeBoe n be3BuxpeBoe ABUMKEHUE XKUAKOCTU. [ToTEHUMAN CKOPOCTH.

23. YcKopeHMe }uaKon Yactuupl. NosHoe yCKopeHUe, I0KanbHas M KOHBEKTMBHAA ero CocTaBasAoLwme.
24. TpoeKLunN YCKOPEHWU KnaKon Yyactuubl B popme Npomekn-lamba.

Tema 4. O6LMe 3aKOHbI M YPaBHEHUA AUHAMUKU XKULKOCTEN U ra3oB

25. JnddepeHumanbHble ypaBHEHMA JiNepa ABUKEHNUA HEBA3KOM KUAKOCTH.

26. YpaBHeHWe Hepa3pbIBHOCTM 3/1IEMEHTAPHOM CTPYMKM 1 NOTOKA XKUAKOCTU.

27. JKBMBANEHTHble GOPMbl YpaBHEHUI HEBA3KOM KMUAKOCTM B AEKAPTOBOW CUCTEME KOOPAMHAT U B
dopme Npomeku-/lamba.

28. YpaBHeHue Jlannaca 6e3BUXPEBOro ABUKEHUSA KULKOCTU.



29. YpaBHeHWe bepHyAnn ansa aNeMeHTapHOW CTPYMKK MAeanbHOM KUAKOCTY.

30. WHTepnpeTaums ypaBHeHUA bBepHynnM pana uenoro notoka WM AN  peasibHOM  KUAKOCTU.
PacnpegeneHune cCKOPOCTEN NO KUBOMY CEYEHMIO MOTOKA.

31. TeoMeTpUYECKUIA U 3IHEpPreTUYecKUit CMbICA ypaBHeHWA BepHynnu. [Mbe3omeTpuyecknin K
rMAPaBANYECKUI YKIOH

32. [paKTU4ecKkoe NpuMeHeHmne ypaBHeHUA bepHynnm B TeXHUKe.
Tema 5. TlmapaBanyeckme conpoTuBNEeHUA

33. 06wme cBeAeHUs O NOTepsAX 3HEPrUM B NOTOKE peasibHOM KUAKOCTU. MecTHble NoTepu U nNoTepu no
annHe. ®opmynel apcu — Belicbaxa.

34. 3aBUCMMOCTb MMAPaBANYECKOro K03 ULMEHTa TPEHUA KPYbIX TPY6 OT LepoxoBaToCTy.

35. 3aBUCMMOCTb KO3OPUUMEHTA MECTHbIX COMPOTUBAEHWA OT uyucia PeliHoNbAcCA M TEOMETPUYECKUX
napameTpoB pycna.

36. Buabl mecTHbIX COI'IpOTMBJ'IGHVIVI. 3aBucMmocCTn ana onpegeneHnAa MecCTHbIX COI'IpOTMBI'IEHMﬁ.

37. VcTeyeHWe KMAKOCTM M3 MasiOr0 OTBEPCTUA B TOHKOM CTEHKE MpuM MOCTOAHHOM Hamope.
KoaddunumeHTbl cxKaThA, CKOPOCTU 1 pacxosa.

38. VcTteueHune M3 HacaaKoB. TuMNbl HACAAKOB U UX CPABHUTENbHAA OLEHKa.
Tema 6. Pexkxumbl Te4eHUA BA3KOU cpeabl
39. PeXKMMbl ABUMKEHUSA KUAKOCTU: TaMUHAPHbIN U TypbyneHTHbIN. OnbiTbl PeiHoNbACa.

40. PacnpegeneHne CKOpPOCTEN MO KMBOMY CEYEHMIO NaMWHAPHOTO MOTOKA B KPYr/I0M UUAUHAPUYECKON
Tpybe.

41. PacnpeneneHne CKOpPoCTel Mo XMBOMY CeYEHUIO TYPOYNEHTHOrO NOTOKa B KPYr/ioh LMANHAPUYECKOWM
Tpybe.

42. OcpegHeHHble napameTpbl W nynbcaumu. CTaHAApPT MNy/AbCaLUUMOHHON CKOPOCTM W CTeneHb
TypbyneHTHOCTU. [ ByXC/NOMHaA moLenb TYpOyneHTHOCTH.

43. YpaBHEeHUA ABUXKEHMA BA3KOW *KMAKoCcT B popme HaBbe-CToKca.

44. YpaBHeHUA PelHONbACA NPW NYNbCALMOHHOM U3MEHEHUN CKOPOCTEN.
Tema 7. Noao6bue u moaennpoBaHue ruapoMmexaHM4eCcKUX NpoL,eccos
45. MeTog, 0606LLEeHHbIX MepeMeHHbIX.

46. TlloHATME O U3MYECKOM W MaTEMaTUYECKOM MOAENMPOBAHUU  TMAPABANYECKUX  ABAEHUIA.
FeomeTpuyeckoe, KMHEMaTUYecKoe M AuMHamuyeckoe nogobue rmapaBanydeckux ssneHui. Kputepuu
nopobus.

47. MopgennpoBaHue ABNEHUI B rMaporasoanHamuKke. Metog aHanormm.

48. MoaennpoBaHue ABAEHWUI B rMApora3oAnHaMUKe U aHaIn3 Pa3MepHOCTEN.

Tema 8. TmapaBanueckuii pacuet Tpy6onpososos

49. M'mapasamyecknin pacyet TpybonpoBoaos. Moaynb pacxoaa (pacxogHas XapakTepucTuKa).

50. Knaccudumkauma Tpybonposoaos. Tunbl 3a4a4 No pacyeTy TpybonpoBoaos.



51. NocneposaTtenbHOe coeguHeHWe TPYbONpoBOAOB M METOAMKA UX pacyeTa.
52. MNapannenbHoe coeanHeHne TPyboNpoBOAOB N METOAMKA MX pacyeTa.
53. CnoxHble TpybonpoBoabl U METOAMKA UX pacyeTa.

Pabounit pexkmm TpybonpoBoda C HAaCOCHOM Mogayen - XxapaKkTepUCTMKa NoTpebHOro Hanopa C/A0XKHOIo
TpybonpoBoaa 1 xapakTepucTMKa Hacoca.

54. T'vapasnnyeckuii yaap B Tpybonposogax. Popmyna HMyKoBCKoro.

Tema 9. MpumeHeHUe TeopuM OAHOMEPHOrO AOBWXKEHUA ANA pacyeTa rUAPaBANUYECKMX ceTel u
rmaponpueoaa

55. Knaccudukauma rugpomawmH. O6bemHble U AMHAMUYECKME TMAPOHACOCHI U TAPOMOTOPbI. OCHOBHbIE
paboune napameTpbl Hacoca.

56. YCTPOWCTBO M MPUHLMN AeACTBUA MOPLUHEBLIX MMAPOHACOCOB. XapaKTePUCTUKM NoAaumn NOPLUHEBbIX
HacocoB. MiHAMKaTopHan avarpamma paboTbl Hacoca.

57. AnHammyeckme Hacocbl. KnaccuduKkaumsa, ycTpomcTso, npuHumMn aeictens. OCHOBHOe ypaBHeHUe
pabouero Koseca LeHTpPobexHOoro Hacoca.

58. Paboune XapaKTePUCTUKHN LI,EHTpO6E)-KHOFO Hacoca. NapannenbHoe n nocnegoBaTesbHOe CoeguHeHne
HaCoCoB.

59. KoadpdnUMEHT BbICTPOXOAHOCTU HAaCOCOB. ABAEHME KaBUTAL MM,

60.0611an xapaKTepuUCTMKa rmapo- U NHEBMO- NpMBoA0B. Knaccudukaums, CTPYKTYPHbIE CXEMbl, MPUHLMN
nencTBums.

61. lOCTOMHCTBA M HeA40CTaTKM rTMAPONPUBOAA.

62. Hanpasndawwasa W peryavpylowas rmapo- M MNHEBMO- anmnapaTtypa. [mnapoknanaHbl, Apoccenu,
30/I0THUKM, AeNnTenn NoToKa. CxemMbl BKAKOYEHMA PErYINPYIOLLEN annapaTypbl.

63. NMocnenoBaTeIbHOCTb pacyeTa rMapPonpmuBoAa.

64. Cnocobbl ynpasBaeHus ru4ponpmuBoaoM: APOCCe/IbHbIN U 06 beMHbIN.

65. *KnaKkocTn, npuMeHsemble B raponpmuBoaax. IKCNayaTaums ruaponpmusosa.
ATTecTtauunoHHbIN Tect Nel

BapuaHT Ne 0

1. Nbe3omeTpuryecKan BbICOTa NOAbEMA BOAbl B 3aKPbITOM Nbe30METPE, €CAM TOUYKA ero NpMcoeanHeHun
3arnybneHa Ha 9m nog ypoBeHb BoAbl, a abcontoTHoe p[aBneHWe Hag CBOOOAHON MOBEPXHOCTLIO
coctasnaet 1,1 atm, pasHa M.

1)9
2) 11
3)3

4) 20



2. YpaBHEHME COXPaHEHWA MACChl BELWLECTBA OTKPbITO M OBOCHOBAHO ...
1) N. dinepom

2) M.B. JlTomoOHOCOBbIM

3) A. bepHynnu

4) H.M. NeTpoBbIM

3. MoneKynsipHas CTPYKTypa M CTPOEHME KUAKOCTU He YUUTbIBAKOTCA NPW onpegeneHum ruapasanyeckux
XapaKTEPUCTUK.

1) runoTeson cNAoLWHOCTH
2) MOAENbIO HEBA3KOMN MUAKOCTH
3) ypaBHEHMEM HenpepbIBHOCTU

4) cTpynyaToi moaenbto NOTOKa

4. BA3KOCTb *MAKOCTH C pOCTOM TemnepaTypbl.
1) ymeHbluaeTcs

2) ocTaeTcs NOCTOAHHOM

3) nnHeiHo BO3pacTaeT

4) sKCNoHeHUMaNnbHO Bo3pacTaeT

5. EAVHWLEN U3MepeHNs CUAbI ABAAETCS ...
1) nackanb

2) raycc

3) axKoynb

4) HbIOTOH

6. N36bITOUHOE [aBJieHne rasa, COOTBETCTBYIOLWEE NOKAa3aHMIO MaHOMeTpa paBHOMY 1 KI'C/CMZ, coCTtaBnaer

1)1 MnNa
2)0,1 MnNa
3) 0,01 MMa

4) 0,001 MMa

7. INHNA aeiicTBMA paBHOAEUCTBYIOLLLEN CUbI TMAPOCTAaTUYECKOro AaBNeHUA NepecekaeT Naowaaxy
[eNCTBMA B TOUYKE Ha3blBaemMol ...



1) yeHTpOM Macc
2) UEHTPOM TAXKECTU
3) meTaueHTpom

4) ueHTpOM AaBneHus



