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1. HEJIA A 3AJIAYU JTUCIHUAIIJINHBI
1.1. eau AuCIUIIHHBI
00eCIIeUnTh BBICOKYIO npodeCCHOHATIbHYIO MOATOTOBKY

WH)KEHEPOB-KOHCTPYKTOPOB B 0O0JACTH MPAKTUUECKOTO MPUMEHEHHUS OCHOBHBIX
uaed W METOJOB KOHCTPYMPOBaHUSA TYpPOOHACOCHBIX arperatoB >XHUJIKOCTHBIX
PAKETHBIX JIBUTATEIICH.

1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

OCHOBHBIX TPHHIIUIIOB KOHCTPYHPOBAHUS TypOOHACOCHBIX arperaTtoB
KUIKOCTHBIX PAKETHBIX JBUTATEIICH

Kkinaccuukanuu  TypOOHACOCHBIX arperatoB JKUIKOCTHBIX PaKETHBIX
JIBUTaTeJICH;

CIIEUAJIBHBIX KOHCTPYKTHUBHBIX pEIICHMH, 00€eCIIeYNBAOIINX
MaKCUMAaJTbHYI0 YKOHOMUYHOCTH M PA00TOCTIOCOOHOCTh TYPOOHACOCHBIX arperaros.

METOJI0B MPOYHOCTHBIX  pPACUYETOB DJIEMEHTOB KOHCTPYKITUH
TYpOOHACOCHBIX arperaTos.

METOJIOB HCIIBITAaHUN HacocoB U TypouH THA, ux anemMeHToB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuna «KoHcTpynpoBaHue TypOOHACOCHBIX arperatoB *UAKOCTHBIX
PaKETHBIX JBUraTeNIel» OTHOCUTCA K TUCHUIUIMHAM Oa30Boi yactu O6ioka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCIHUIIJIMHE

[Iponiecc wu3yuenust aucuuruinHbl «KoOHCTpyupoBaHuE TypOOHACOCHBIX
arperaTtoB >KUJIKOCTHBIX PAKETHBIX JIBUTATENIei» HampaBiieH Ha (OpMUPOBaHUE
CHEAYIOINX KOMIETEHIINM:

[1K-4: yyactue B pa3pabOTKe ICKH3HBIX, TEXHUYECKUX U PAOOYNX MPOEKTOB
W3JICJIUA U TEXHOJOTUYECKUX MPOLIECCOB;

IIK-5: cmocoOHOCTh COCTABIATH OINHWCAHUS TNPHHIIMIIOB JICHCTBHS U
YCTPOMCTBA MPOCKTUPYEMBIX W3 M OOBEKTOB C OOOCHOBAHHMEM MPHUHSTHIX
TEXHUYECKUX PEIICHUN;

[ICK-3.3: cnocoOHOCTh BBIMIOJHITH TEPMO-TIPOYHOCTHBIE pacCUYeThl M
OCYIIECTBIISITh KOHCTPYUPOBAHUE AETAJICH, Y3JIOB U 311eMeHTOB JKP/I;

[ICK-3.4:  cnocobHOCTh  pa3pabarbiBaTh  3PQPEKTUBHBIE  CUCTEMBI
OXJIQXICHHUS, 00ECICUUBAIOIINE HAJACKHBIN PEXUM PadOThl TEIUIOHANPSKEHHBIX
y3JI0B W JeTajed >KUAKOCTHBIX pAaKETHBIX JBUTAaTelIel U HSHEPreTUUYECKUX
YCTAHOBOK, a Tak)Ke BHICOKOA((PEKTUBHBIE TEIJIOOOMEHHBIE amnmnaparhl B COCTaBe
JKUJIKOCTHBIX PAKETHBIX JBUTATEIbHBIX YCTAHOBOK;

[1CK-3.5: CIIOCOOHOCTD pa3pabaThiBaTh KOHCTPYKTOPCKHE u
OpPTraHU3alMOHHBIE MEPONPUATUS [0 MUHHUMH3ALNU BO3JECUCTBUS KUJIKOCTHBIX
paKeTHBIX JIBUTATENCH Ha Onochepy 3eMJIH B MPOIECCe BCETO KU3HEHHOTO UK

Pe3yabTarbl 00yueHns, XapaKTepu3ylomue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIUN

[1K-4 3HaTh KOHCTPYKTHUBHBIE cXeMbl THA;

YmMetsb kinaccuguimpoBarb TypOoHacocHsie arperatsl XKPJI;




Bnaners HaBbikamu paboThl ¢ coBpeMeHHbIMH CAD cucremamu

[1K-5 3HaTh TUIBI HACOCOB U TypOUH, puMeHsieMbIXx B THA;

VYMeTh pa3zpabaTbiBaTh KOHCTPYKTUBHBIE CXEMbI TYPOOHACOCHBIX
arperaros JKPJI;

Bnangets MeTomukamMu mo100pa KOHCTPYKITMOHHBIX MaTEPHUATIOB
JUISL DJIEMEHTOB

[1CK-3.3 3HaTh BUBI PACUETOB HA MTPOYHOCTH DJIEMEHTOB KOHCTPYKIIUU
THA XP/;

YMeTh NpOBOJIUTH pacu€Thl HAMIPSKEHHO-Ie()DOPMUPOBAHHOTO
cocTosHuA dieMeHToB THA

Bnanets nHXE€HEPHBIMU METOJAMHU pacyeTa Ha MIPOYHOCTh
snemenToB THA JXPJI;

IICK-3.4 3HaTh KOHCTPYKITHIO, OCHOBHBIC 3JIEMEHTHI U XapaKTePUCTHKU
THA;

YMeTh BBIOMPATh PEKUMBI UCTIBITAHUM AsieMeHToB THA

Biianers METOIONIOTHEN ONIpENETIEHNS TUHAMUYECKUX U
CTaTUYECKUX HATPy30K B dsieMeHTax KoHcTpykunit THA XKP/I.

[1CK-3.5 3HaTh BUBI UcibITaHU HacocoB U TypouH THA JKPJI, ux
DJIEMEHTOB;
YMeTh ONTUMU3HPOBATH 3aTPAThl HA Pa3padOTKy HOBBIX 00Pa3I0B
THA
BraneTs akTyanbHBIMH METOJUKAMH IPOCKTUPOBAHUS arperaToB
o1auun

4. OFBEM INCIIUIIJINHBI
Ob6mrast TpynoeMkocTh auctuiiuiabl «KoHCcTpynpoBaHue TypOOHACOCHBIX
arperaToB >KUJKOCTHBIX PAKETHBIX JIBUTATENICH» COCTaBIsET 4 3.€.
Pacnpenenenrie TpyJ0€MKOCTH TUCIUIUIMHBI IO BUAAM 3aHATUN
ouHasi popma o0yueHust

. Bcero CemecTpsl

Bunbr yue6HOM paboTh YACOB 9
AyIHUTOpPHBIE 3aHATHS (BCEr0) 72 72
B Tom uncre:
Jlexuuu 18 18
[TpakTuueckue 3ausatus (113) 18 18
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTeibHas padora 72 72
KypcoBoii npoexkt + +
Buael npomMexyTo4yHOM aTTeCTalui - + 3a4er C
3a4eT C OLIEHKOMN OIICHKOM
OO6u1ast TPy 10€MKOCTb:
aKaJEMHYECKHUE YaChl 144 144
3a4.e]I. 4 4




5. COAEP’) KAHUE JUCHUII/IUHBI MOYJISA)
5.1 Copep:xxanue pa3aejoB JUCHUIUVIMHBI W paclpeaesieHUe
TPYAOEMKOCTH 10 BUIaM 3aHSTHIA
ouHasi popma o0yueHust

IIpax JIa6. CPC Bcero,

Nen/n | HaumeHoBaHUE TEMbI Conepxanue pazzena Jlexny
3aH. 3aH. qac

1 Cucrema cucrembl nutanust KP/I.
OCOOCHHOCTH CXE€M  CH-CTE€MBI
nutanus JKPJ] ¢ moxuranuem u
6e3  poxuranms. OnpHO- W
IBYXOJIOYHBIE TypOOHACOCHBIE
arperarsl. KoHcTpyKTHBHBIC
CXe-MBI THA, HarpyskKH,
neiictByromiye Ha aneMeHTsl THA.
Cunosele cxembl THA.

Hacocsl, NIpUMEHsEMbIE B
TypOOHACOCHBIX arperarax
KHUII-KOCTHBIX PaKeTHBIX
JIBUTATEIIEH. OceBsble,
LEHTPOOCIKHBIC u
ITHEKOIIEHTPOOSKHBIE  HACOCHI.
Koncrpykums, OCHOBHBIE
9JIEMEH-ThI ¥ XapaKTEePUCTUKHU.
TypOunsl, npumensembie B THA
KP/I. OnHo- u
MHOTOCTY-TICHYaThle  TYpOHHBIL.
Turel, KOHCTPYKIMH, OCHOBHBIC
9JIEMEHTBl U XapaKTEPUCTHKH.
CpaBHeHue obiacTel MPUMEHEHUS
OCeBBIX UM  PaJualbHO-OCEBBIX
TypOHH.

Ornopsl poropoB THA. OcHoBHBIE
BUIBI OMOp, TPHMEHSE-MBIX B
THA KP/I. OcoOeHHoCTH
TIPUMEHEHUS
THIPOANHAMHUYE-CKUX u
THIPOCTATHYCCKUX
TTO/IIIUTTHAKOB. YioTHeHUs
HacocoB M Typoun  THA.
OCHOBHbIE BHJIbI  YIUIOTHEHUH.
KoHtakTHRIE W OECKOHTAaKTHBIC
YIUIOTHEHUSL. OCHOBHBIE
MPEeUMYIIECTBa H  HEIO-CTaTKH.
Obnactu MIPUMEHEHHS,
KOHCTPYKTHBHBIC CXEMBI.

OcobeHnocT
koHCTpykuuu THA
KPJT

2 VY110 T-HUTEIIbHBIE KOMIICKCHI.
Pasrpyska poropoB THA ot
NEHCTBUSL OCEBBIX M paJHabHBIX
cui. OCHOBHBIE CHOCOOBI
pa3rpy3KH pOTOPOB OT JASHCTBHS
OCEBBIX CHJI. ABTOMAaTHYECKHE
pasrpy304HbIe YCTPOWCTBA,
TMPUHOUIT ux )IeﬁCTBHﬂ H
OCHOBHBIE XapaKTEPUCTHUKHU.
Anroput™M pa3paboTKH
aBTOMAaTUYECKUX  Pa3rPy30THBIX
YCTPOWCTB, WX KOHCTPYKTHUBHEIE
cxeMbl. PangmaneHBle CHIIBI B
TypOOHACOCHBIX arperaTax.
OTBOJsIIME YCTPONHCTBA HACOCOB,
OCHOBHBIE CIOCOOBI  CHIDKEHHS
paauanbHBIX CHII B HACOCAX.
BycrepHuele HaCOCHI, THIIH,
KOHCTPYKTHBHEIE CXEMBE,
OCHOBHBIE XapaKTePUCTUKU.

Ocobennoctu
koHCTpyKnuu THA
KPJ




OO6nacTy NMPUMEHEHUs] CTPYHHBIX
1 JIONACTHBIX OyCTEPHBIX HACOCOB.
XapaKkTepUCTUKH H OCOOEHHOCTHU
paboTBl  CTPYHHBIX ~ HAacOCOB.
KonctpykTuHbIE CXEMBI
OycTepHBIX HacocoB. [loTpeOHBII
Harop  OyCTepHOTO  HacCOCHOTO
arperara.

Oco0eHHoCTH KOHCTPYKIIMH
TypOOHACOCHBIX arperaTtoB
KHCIIOPOIHO-BOJIOPOIHBIX
JKHUIKOCTHBIX PaKeTHBIX
JIBUTATENCH

[Ipounocth
anemeHToB THA
KP/]

Crarmyeckast MIPOYHOCTD "
neopmarmu  snemeHToB  THA.
Harpysku, pelicTByromue  Ha
9JIEMEHTBl KOHCTPYKLMH, BHUABI U
KITaccUpUKaLHUSL. OCHOBHBIC
THIIOTE3HI, JIOTYIICHUS,
Kacaroliuecsi CBOWCTB MaTepuana,
TEOMETPHH,  KOHCTPYKIIMH U
0COOCHHOCTEH HarpyKeHNsI.
ITpo4HOCTh JIONIATOK W JIMCKOB
pabouux Koyec HACOCOB U TYPOHH
THA. IlpouHocTh JIOTIATOK U
JIMCKOB OCEBBIX "
LIEHTPO-CTPEMHUTEIBHBIX TYpPOUH,
0COOEHHOCTH u TIOPSIIOK
IIPOYHOCTHOTO PacyeTa.

12

22

4 IIpounocTts
anemeHToB THA
KPJ,

HampsoxeHns, BO3HHKalomue B
pabounx JIomaTkax: HampspKe-HUS
PacTSDKEHUsI OT IEHTPOOEKHBIX
CHJ, HampsbKeHHs w3ruda oT
ra3oJJMHaMU4eCKUX CHJI, M3TU0
JIOTIATOK LEHTPOOEIKHBIMH
CUJIa-MHU. Harpysku,
MPUIOKEHHbIE K JIUCKY OCEBOH
TypOHMHBI, pacueT-Hasi cxema Jyis
OTIPEENICHNS Harpy30K.
Kputnueckue CKOpOCTH
BpAIIEHNS, TIOHATHE O TPELECCHH,
neMIiepsbl. Tlonsarue o
KPUTUYECKOH YTJIOBOM CKOPOCTH
poTOpOB TypOOHACOCHBIX
arperaTos. Joxpurnueckuit
(oKecTKHH) M CBEpPX-KPHUTHUECKUIl
(rubkuit) Bamel. [loHstHe o
npeneccu  poropa.  BimsHue
THPOCKOIIMYECKOTO MOMEHTa Ha
KPHUTHYECKHE YTIIOBBIC CKOPOCTH
poTopa.

12

26

5 Ucnbrranus
snemeHToB THA
KPJT

OcHOBHEBIE BHbI HUCIBITAHUH
3JIEMEHTOB THA, BBIOOD
MO-JIeITBHBIX PEKHMOB.
[TpounocTHbIe UCTIBITAHHS
POTOPHBIX M KOP-IIYCHBIX JETAJICH.

12

26

6 UcnsiTanus
snemeHToB THA
WP

banancupoBka POTOpPOB:
HHU3KOYaCTOTHBIC H
BBICOKOYAaCTOTHBIC HCITIBITAHHUA.
HcnpiTanus MNOAIIHUITHUKOB H
YIUIOTHEHUII.

12

26

Htoro

18

18

36

72

144

5.2 IlepeyeHb J1a60pPaTOPHBIX PadoT
1. KoHcTpyKiusi 1 OCHOBHBIE IapaMeTpbl TypooHacocHoro arperata XXPJI 111

ctyneHu paketbl-HocuTensa «Coro3» — P/I0110, konctpykuus snementoB THA.

2. KoHCTpyKIIMS 1 OCHOBHBIE MapaMeTphl TypOoHacocHoro arperata XXP/I I11




CTyneHH pakerbl-Hocutels «Coros-2» — PJ10124, konctpykuus anementoB THA.

3. KoHCTpykuMsi ¥ OCHOBHBIE MapaMeTpbl TypOOHACOCHOIO arperara
nsurarens | crynenu pakersi-Hocutens «[Ipotony — PJ1-253.

4. Konctpykuus typobonacocHoro arperata asurateneit |l u Il crymeneit
paketesl-HOcuTens «IIpoton» — PJ10210/0211, P10212, KOHCTPYKIHS 3JIEMEHTOB
THA.

5. Koncrpyknust TypOoHacocHoro arperata jgsurarens |l crymeHu
paketsi-HOcuTens «Oueprus» — PJ10120, 0coOeHHOCTH KOHCTPYKIUU 3JIEMEHTOB
THA.

6. KoHcTpykiusi JOnmacTHBIX OyCTEpHBIX TypOOHACOCHBIX arperatoB Ha
npumepe npurateneit P/10120, PJ10124, RL60.

/. KOHCTpyKIIMSI 1 OCHOBHBIE MapameTpbl npeaHacocoB asurateneit |1 u 1l
ctyneneil pakersi-Hocutens «lIporon» — PJ10210/0211, P/10212. Ocobennoctu
IPOEKTUPOBAHUS CTPYHHBIX IPETHACOCOB.

8. banancupoBka poropoB THA, NpoYHOCTHBIE HCHBITAHUS 3JIEMEHTOB
KoHCTpykiuu THA

9. I'mapaBianyeckue UCHBITAHUS HACOCOB, ra30JMHAMMYECKHE HCIBITAaHUS
TypOuH TypOoHacocHbIX arperatoB JKP/I.

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIbHBIX PABOT

B coorBeTrcTBMM ¢  y4eOHBIM IIJTJAHOM  OCBOCHHUE  JUCITUTIIMHBI
MpeayCMaTpUBACT BBIMOJHEHUE KYpCOBOTO MpoekTa B 9 ceMmecTpe s OYHOM
dbopmbI 0O0yUEHUS.

[IpumepHass  Tematmka  KypcoBoro  mpoekta:  «KoHcTpympoBanue
TypOOHACOCHOTO arperara

3ajaun, permaeMble IPU BBITIOJTHEHNH KYPCOBOTO MPOEKTA!
D1, D2 B1

BapI/IaHT Pabouee Dsr, DO, B2, Dy, hea, N, n, JlaBnenue KI1Q MaccoBbiit JlaBneHue T T,K
TeNno MM MM MM MM MM MM MM MM kBT o0/MuH | Ha BXoae Hacoca, | pacxo, Ha BX0JIe
B Hacoc, % yepes B
MIla HAco¢ Kr/c TypOuHy,
MIla
1 Meran 35 55 50 110 12 6 105 55 1250 45000 0,5 68 15,5 12 1,8 | 400
2 Kucnopon | 40 60 55 125 18 9 115 15 4500 40000 11 67 62 12,5 1,2 720
3 Bonopox 30 55 50 150 18 6 220 12 2500 50000 038 72 55 9,5 1,6 | 800
4 Kepocun 75 105 | 90 205 15 9 190 8 2700 65000 0,7 65 12 20 1,4 | 1030
5 Bonopox 25 60 60 170 12 5 220 4 3000 45000 0,6 62 11 14 19 750
6 Kucnopox | 45 90 80 200 16 9 175 9,5 1500 45000 11 67 25 13 2,1 720
7 Meran 20 50 40 115 10 4 100 4 400 50000 0,6 71 35 10 15 | 950
8 Kepocun 45 95 80 160 18 75 140 7 1800 42000 0,75 57 24 16 1,6 | 900
9 Bonopon 28 42 38 90 8 3 85 35 800 95000 0,4 64 2,8 12,5 1,9 | 380
10 Kepocun 85 130 115 | 280 35 18 110 14 8000 30000 0,55 67 63 28 2,2 | 800
11 Bonopon 30 60 45 145 15 55 130 5 1500 60000 08 61 6,1 18 18 750
12 Kepocun 65 100 | 95 240 20 11 220 9 2500 50000 0,9 75 31 30 1,3 | 950
13 Bonopox 50 85 75 140 12 6 150 5 1050 50000 0,7 59 54 18 19 1030
14 Kucnopon 70 115 100 | 265 28 14 300 11 5000 42000 0,9 69 74 24 2,2 700
15 Meran 15 60 50 180 15 55 220 5 750 60000 0,65 65 8 115 15 740
16 Kepocun 12 24 23 55 8 3 70 3 180 50000 20 35 0,6 11 13 1073
17 Bonopon 115 190 180 | 320 30 15 305 12 9000 30000 15 62 12 27,5 1,4 | 400
18 Kucnopox 35 55 50 130 12 8 125 6 1100 55000 1,0 53 17 19 17 650
19 Metan 40 80 75 195 14 75 200 6 1600 45000 0,85 68 135 21 1,8 | 850
20 Kepocun 150 250 | 210 | 460 | 45 20 195 16 11000 | 25000 24 65 83 22 1,7 | 900
21 Bonopon 12 35 30 100 10 5 95 4 1250 75000 12 7 71 18 2,0 | 720




bca =2hca , MM; Npg= heat0,1 hea, MM; hp= bpk

TH pacnonoxxenue pabouux KoJjiec TypOMHBI K HACOCA OTHOCUTEIBHO OIOp

M — Mex)O0nOpHOE PaCIONIOKEHHE
K — KOHCOJIBHOE PacoaoKeHUE

Hampumep, MK — pabouee koneco TypOHUHBI paciooKEHO MKy OITOpaMH, a
paboyee KoJeco Hacoca — KOHCOJIBHO OTHOCHUTEIIBHO OIOP.

Kypcoson

IIPOEKT

pPaCUCTHO-IIOACHUTCIIbHYIO 3aIIUCKY.

BKJIIOYACT B

ce0s

rpau9IecKyIo

qaCTb u

7. ONEHOYHBIE MATEPUAJIBI 1JIs1 IPOBEJAEHU S

IMPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIIUXCSI 1O
JANCOUIIJIMHE
7.1. Onucanue nokaszareJieii 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIUMH
HA Pa3JIMYHBIX 3TANAX UX GOPMHUPOBAHUSA, ONIUCAHUE KA OLCHUBAHUS
7.1.1 ITan Tekylmiero KOHTPOJIA
Pe3ynprarel TEKyIIEro KOHTPOJISI 3HAHWM M MEKCECCHOHHOW aTTeCTaluu

OLICHUBAIOTCS IO CICAYIONIEH CHCTeMe:

«aTTCCTOBAH»,
«HE€ aTTCCTOBAH).

KoMie- PesyabTaThl 00y4eHus, KpHTepHH
XapaKTepu3yolue ATTecTOBaH He arTecToBan
TeHIus C(l)Ole/IPOBaHHOCTL KOMIICTCHIUN OLCHHUBAHUSA
I1K-4 3HaTh KOHCTPYKTHBHBIE CXEMBI VYeTHbll onpoc Brinonnenue | HeBbinonHeHue
THA; paboT B CpoK, paboT B CPOK,
MIPEAYCMOTPEHHBI | IPeyCMOTPEHH
it B pabounx Bl B pa0bo9nx
porpammax TIporpammax
YMeTh knaccupuIpoBaTh VYeTHbii onpoc Brinonnenue | HeBblnosninenue
TypOOHACOCHBIE arperaTsl paboT B cpoK, paboT B CpOK,
XKHIKOCTHBIX PAKETHBIX MIPEAYCMOTPEHHBI | IPeyCMOTPEHH
JIBUTaTeNeil; it B pabounx BIif B pabo9nx
porpamMmmax IIporpammax
Brnamets HaBEIKaMu pabOTHI € VYeTHbll onpoc Brinonnenue | HeBblnosnnenue
coBpemeHHbIME CAD cucremamu paboT B cpoK, paboT B CpOK,
HPEAYCMOTPEHHHI | IPeyCMOTPEHH
it B pabounx BIi B pab0o4nx
IIpoTrpamMMax poTrpaMMax
TIK-5 3HAaTh THITBI HACOCOB U TYpOHH, VYeTHbll onpoc Brinonnenue | HeBblnosnHeHue
npumensieMbix B THA; paboT B CPOK, paboT B CPOK,
MIPEyCMOTPEHHBI | IpeIyCMOTpEeHH
it B pabounx BIi B pabo4nx
IpoTrpamMMax IpoTrpaMMax
YMeTh pa3pabaTeiBaTh VYerHblit onpoc Brinonxenue Hesrinonnenue
KOHCTPYKTUBHBIE CXEMBI pabor B cpoK, pabor B cpoK,
TypOoHacocHsIX arperatos JKP/I; MIPEeyCMOTPEHHBI | IPEeNyCMOTPEHH
it B pabounx BIii B pabo4nx
IporpaMmax IIporpamMmax
Bnaners MeToankamu nogdopa VYcTHslii onpoc Bomonnenne | HeBblmonneHnue
KOHCTPYKIIMOHHBIX MaTepUaIOB JUIs pabor B cpoK, pabor B cpoK,
2JIEMEHTOB MIPEeyCMOTPEHHBI | IPeNyCMOTPEHH
i B pabounx Bl B pabo4nx
porpamMmax IIporpaMmmax
[ICK-3.3 3HaTh BUJIBI PACUCTOB HA IPOYHOCTH | Y CTHBIH OIIPOC Bomonnenne | HeBblmonneHnue

3JIEMEHTOB KOHCTpyKunu THA

paboT B CPOK,

paboT B CPOK,




XKPI; NIPEAYCMOTPEHHBI | IIPEAYCMOTPEHH
it B pabounx Bl B pabo4nx
porpamMmax TIporpaMmmax

YMeTh IpOBOAUTH PACYETHI VYerHbll onpoc Brinonnenue Hesbimonnenue

HaTpsHKEHHO-Ie(POPMHUPOBAHHOTO paboT B CPOK, paboT B CpOK,

cocTosiHus eMeHToB THA NIPEAYCMOTPEHHBI | IPEAYCMOTPEHH
it B pabounx BIif B pabounx
porpamMmax TIporpaMmmax

Buagets nHXEHEpPHBIMU METOAaMHU |Y CTHBIN onpoc Brimonaenue HeBrimonnenue

pacdera Ha IIPOYHOCTH 3JIEMEHTOB paboT B CPOK, paboT B CPOK,
THA XPJ; NIPEAYCMOTPEHHBI | IPEAYCMOTPEHH
it B pabounx BIif B pabounx
IporpaMMax IporpamMMax
[ICK-3.4 3HaTh KOHCTPYKIHIO, OCHOBHBIE YcTHBI ompoc Brmonaenne | Herimonnenue

a7eMeHThI U XapakTtepuctuku THA; paboT B CPOK, pabor B cpok,
MIPEeyCMOTPEHHBI | MpenyCMOTPEHH

it B pabounx BIi B pabounx

IIporpamMmax IporpamMMax
YMeTh BEIOUpATh PEKUMBI VYceTHbll onpoc Brinonnenue Hesbinonnenue

ucnpiTaHui 35eMenToB THA paboT B CpoK, paboT B CPOK,
IPEAYCMOTPEHHHI | IPeyCMOTPEHH

it B pabounx Bl B pabo4nx

porpamMmax TIporpammax
Bnagets MeTonosmoruei VYeTHbll onpoc Brimonaenue HeBrimonnenue
OTIpeeTICHUS] JUHAMUIECKUX paboT B cpoK, paboT B CPOK,
CTaTHYECKHUX HArpy30K B 3JEMEHTaX MIPEAYCMOTPEHHBI | IPETyCMOTPEHH
koHcTpykuuid THA JKPJ] it B pabounx Bl B pabo4nx
porpamMmmax TIporpammax
TICK-3.5 3HaTh BUJIbl UCIIBITAHUNA HACOCOB U | Y CTHBIN onpoc Brimonnenue HeBrimonnenue

Typ6our THA XP/l, nx 371eMeHTOB; paboT B CpoK, paboT B CPOK,
MIPEAYCMOTPEHHBI | IPeyCMOTPEHH

it B pabounx BIi B pabo4nx

IIporpamMmMax porpamMMax
YMeTh ONTUMHU3UPOBATh 3aTPaThl Ha|Y CTHBIN OIIPOC Brinosnnenue Hesbinonnenue

pa3paboTtky HOBBIX 00pa3noB THA paboT B CPOK, paboT B CPOK,
HPEAYCMOTPEHHHI | IPeyCMOTPEHH

it B pabounx BIi B pab0o4nx

IIporpamMmMax porpamMMax

Buiagets akTyanbHbIMU VYeTHbll onpoc Brinonnenue Hesbimonnenue

METOJUKAMHU MIPOCSKTHUPOBAHUS paboT B CpoOK, paboT B CPOK,

arperaToB HOAauu HPEAYCMOTPEHHHI | IPeyCMOTPEHH
it B pabounx Bl B pa0d0o9nx
porpammax TIporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI
Pe3ynbTarhl MpOoMeKyTOYHOTO KOHTPOJISl 3HAHHM OLIEHUBAIOTCS B 9 cemecTpe
JUTSL OYHOUM (POpPMBI OOYUEHHUSI IO YETHIPEX0aTThHOM CUCTEME:

«OTIIUYHO»,

«XOpOoILIO»,
«YAOBJICTBOPUTCIILHO»
CHCYIOBJICTBOPUTCIIBHO).

Pe3ysabTaThl 00y4eHus, Kpurepun

f:::;eﬂ cﬁggﬂ;‘; ':;y“lz':c'ﬁ OLlEHUBaH OTan4yHO Xopomo Ynosa. HeJ);z.mB
KOMIIeTeHIIMH ns
TIK-4 3HaTh Tect Brimmonnenne | Bwumonnenue tecta |Brimomnae | B Tecte
KOHCTPYKTHUBHBIC Tecra Ha 90- Ha 80- 90% HHE TecTa| MeHee
cxembl THA; 100% Ha 70- 70%
80% |mpaBui
BHBIX

OTBCTOB




Ymets Pemenne |3anauu peuieHsl IIpogemonctp IIponemo | 3apaun
Ki1accu(UIMPOBaTh |CTaHIAPTH B IIOJTHOM UpPOBaH BEpHBI X0 | HCTp HE
TypOOHACOCHEIE BIX obveme u pereHns BceX, HO He| MpoBaH | perieH
arperarsl MIpaKkTH4EC MOTY4CHbI TIOTy4eH BEPHBIN | BEPHBIN Bl
JKUIKOCTHBIX KHX 33124 | BEPHBIE OTBETHI OTBET BO BCEX X0n
paKeTHbBIX 3amadax peLIeHUs
JIBUTATEIICH; B
OoBIIMH
CTBE
3a1au
Bnaners HaBbikamu  |Pemenue |3amaum pemieHsl IIponemoncTp IIponemo | 3anaun
paboThI ¢ MIPUKIIaJH B IIOJTHOM UpOBaH BEpHBIIl X0 | HCTp HE
coBpemeHHbIMU CAD [bIX 327124 B o0beme u peleHus BcexX, HO He | MpOBaH | pelleH
cucreMaMu KOHKPETHO MOJTy4YEHBI TIOJTy4eH BEPHBIN | BEpHBIN BI
7§ BEpHBIE OTBETHI OTBET BO BCEX X011
MIPEIMETHO 3aauax peleHus
it obmactu B
OOoJBIINH
CTBE
3amaq
IK-5 3Hatb Tunel HacocoB |Tect Brinonnenue | Brimonnenue tecta |Brimonne [B Tecte
U TypOuH, Tecta Ha 90- Ha 80- 90% HHUE TecTa| MeHee
MIPUMEHICMBIX B 100% Ha 70- 70%
THA; 80% | mpaBun
BHBIX
OTBETOB
Ymets Pemenne |3agauu pemieHsl IIponemoHcTp IIponemo | 3agaun
pa3pabaTbIBaTh CTaHIApPTH B IIOJTHOM HPOBaH BEPHBII X0 | HCTp HE
KOHCTPYKTHUBHBIE BIX o0BeMe u peleHus BcexX, HO He | MpOBaH | pelleH
CXEMBI MIpaKTHYeC MOJyYEHBI NOJY4€H BEpHBIA | BepHBIA Bl
TypOOHACOCHBIX KHX 337a4 | BEpHBIC OTBETHI OTBET BO BCEX X0J
arperaroB JXKPJI; 3aa4ax peuieHus
B
OoNBIINH
CTBE
3amaq
Bnagers meroaukamiu |Pemienne | 3amauu perieHsl IIponemonctp IIponemo | 3agaun
nozabopa TIPUKIIAH B TIOJTHOM MpOBaH BEPHBIN X0 [ HCTp HE
KOHCTPYKIIMOHHBIX  |BIX 337134 B o0beme u pemeHus BceX, HO He | MpOBaH | perieH
MaTepuasoB i KOHKPETHO IIOJTYyYEHBI IIOJIyY€H BEPHBIN | BEpHBIH Bl
3JIEMEHTOB i BEPHBIC OTBETHI OTBET BO BCEX X0J
HpeaAMETHO 3aavax peeHus
it obmactu B
OOMBIINH
CTBE
3ajgau
TICK-3.3 3Hatb BUJIBI pacueToB [Tect Bremonnenne | Brimoanenue tecta |Brimosnne |B tecte
Ha NPOYHOCTH Tecta Ha 90- Ha 80- 90% HUE TecTa| MeHee
3JIEMEHTOB 100% Ha 70- 70%
koHcTpykuuu THA 80% |mpaBui
KP/; BHBIX
OTBETOB
YMeTh NpoBOJAUTE Pemenne |3anaum pemieHsl IIpogemoncTp IIponemo | 3apaun
pacueTsl CTaHIAPTH B IIOJTHOM UpPOBaH BEPHBII X0 | HCTp HE
HanpsuKeHHO-Ae(opM [bIx obBreme u pemeHns BceX, HO He| MpoBaH | perieH
HUPOBaHHOTO MIpaKTHIEC TIOJTyIEHBI MOJTyYeH BEPHBIN | BEpHBII bl
COCTOSTHUS KHX 3a/1a4 | BEpPHBIE OTBETHI OTBET BO BCEX X0J
anemernToB THA 3a1auax pelieHus
B
OoBIIMH
CTBE

3a1a4




Bnanets Pewenne |3agauu pemeHsl IIponemonctp IIponemo | 3agaun
WHXEHEPHBIMU MIPUKIATH B IOJTHOM MpOBaH BEPHBIN X0 | HCTp HE
METOAAMH pacyueTa Ha [BIX 3a/1a4 B o0BeMe 1 pereHns BceX, HO He| MpoBaH | perieH
MIPOYHOCTH KOHKPETHO TIOJTyICHBI TIONTyYCH BEPHBI | BEpHBII BI
sneMeHToB THA u BEPHBIE OTBETHI OTBET BO BCEX X0n
KP/; NIPEAMETHO 3ajadax pelieHus
i obnmactu B
OOJIBIINH
CTBE
3a7a4
IICK-3.4 3Hath KOHCTpyKUHUIo, |Tect Brimonnenue | Brimonnenue tecta |Breimonne|B tecte
OCHOBHBIE 3JIEMEHTHI TecTa Ha 90- Ha 80- 90% HHUE TecTa| MeHee
U XapaKTePUCTUKHU 100% Ha 70- 70%
THA; 80% |mpaBun
BHEIX
OTBETOB
YMeTh BEIOUpATh Pemenne |3amgauu pemieHsl IIponemonctp IIponemo | 3agaun
PEeXUMBI UCTIBITAHUM |CTaHIapTH B MOJTHOM WPOBaH BEPHBIN X0 | HCTP HE
snementoB THA BIX o0BeMe U pelIeHus BceX, HO He| MPOBaH | pelieH
TIpaKTHIEC IOy ICHEI TTONTyYCH BEPHBI | BEpHBII Bl
KHX 33/1a4 | BEpHBIC OTBETHI OTBET BO BCEX X0JI
3aJauax peuIeHus
B
OOJIBIINH
CTBE
3a7a4
Bnagers Pemenne |3amaum pelieHsl IIponemonctp IIponemo | 3amaun
METO0JIOTHEH TIPUKJIATH B MOJTHOM WpOBaH BEPHBIN X0/ | HCTP HE
oTpe/ieNIeHuUs BIX 337124 B o0BeMe U pelieHus Bcex, HO He| MpoBaH | pelieH
JIMHAMHYECKUX U KOHKPETHO MOJTYYEHBI MOJTyYeH BEPHBII BEPHBIN Bl
CTaTUYECKUX i BEpPHBIC OTBETHI OTBET BO BCEX X011
Harpy3o0K B MIPEIMETHO 3aJa4ax peureHus
3JIEMEHTax i obnmactu B
koHcTpykuuid THA OoNBIINH
KPJI CTBE
3a7a4
TICK-3.5 3HaAThL BUJIBI Tect Brimoninenue | Breimmonnenue tecta |Bruimonne |B Tecte
HCIBITAaHUHA HACOCOB TecTa Ha 90- Ha 80- 90% HHE TecTa| MeHee
u typour THA XP/I, 100% Ha 70- 70%
HX DJIEMECHTOB; 80% | nmpaBun
BHBIX
OTBETOB
Ymerp Pemenne |3agauum pemieHs! IIponemoHcTp IIponemo | 3agaun
ONTUMU3HUPOBATH CTaHJIapTH B MOJTHOM WPOBaH BEPHBIN X0 | HCTP HE
3aTpaThl HA BIX o0beMe 1 pEelIeHus BceX, HO He | MpOoBaH | permreH
pa3paboTKy HOBBIX  |mpakTuyec TTOJTyYEHBI TIOJTY9€H BEPHBIN BEPHBIN Bl
obpasnos THA KHX 3aJ]a4 | BepHbIE OTBETHI OTBET BO BCEX X011
3a/1auax peuieHus
B
OOJIBLINH
CTBE
3a7a4
Bnanets Pewenne |3agauu pemeHsl IIponemonctp IIponemo | 3agaun
AKTyaJIbHBIMH MIPUKIIATH B IOJTHOM MpOBaH BEPHBIN X0 | HCTp HE
METOUKAMH BIX 337124 B o0beMe 1 pEelIeHus BceX, HO He | MpOoBaH | permreH
MIPOSKTUPOBAHHSI KOHKPETHO TTOJTyYEHBI TIOJTY9eH BEPHBIN BEPHBIN Bl
arperaToB MOJIa4H i BEpPHBIC OTBETHI OTBET BO BCEX X011
MPEIMETHO 3a7a4ax penieHus
i obnactu B
OOJIBIINH
CTBE

3a1a4




7.2 TlpumepHblii mNepeyeHb OLEHOYHBIX CpPeACTB  (THIOBBIE
KOHTPOJIbHbIE 3/IaHUsI WM WHbIE MAaTepHabl, He00OXOAUMBbIE IS OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATEILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUI 1)1 MOATOTOBKH K TECTUPOBAHUIO

1. B cocmas cxemor cucmemor numanus JKPJ[ exoosm:

a) kamepa cecopaHus;

0) eazozcenepamop,

8) mypOOHACOCHbIU azpe2am;

2) opoccenns.

2.  bBycmepnvle nacocnvie acpecamol 6x00am 6 cocmas:

a) eopAvUx azpe2amos;

0) azpecamog cucmemvl NUMAHUSL

8) azpe2amos ynpasieHus u pe2yiuposanusl,;

2) acpecamos 006853KU.

3. Cxema cucmembvl NUMAHUs 08USAMENSL C OOHCULAHUEM 2EHEPAMOPHO20
2a3a co0epiHCum.:

a) npeokamepuyro mypoumy;,

6) a8MOHOMHYIO MYPOUHY;

8) c60000HYI0 MYPOUHY;

2) bupomamuenyio mypoumy.

4.  Cxema cucmemvl numarus 08u2ameisi C Q0HCULAHUEM 2eHEPATNOPHO2O
2a3a cooepiHcum:

@) O0HCUMHYIO CIMYNEHb HACOCA,

0) wecmepennwblil HACOC,

8) NOpPUIHEBOT HACOC;

2) uepnaxkoawlil Hacoc.

5. Cxema  cucmemvl numaunusi — O0gueamens  0e3  OOHCUSAHUS
2EHePAmMoOpPHO20 2a3a COOEPHCUM:

a) npeokamepHyro mypoumy;,

0) asMoOHOMHYIO MYPOUHY;

8) c80O0OHYI0 MYPOUHY,

2) bupomamueHyo mypouHy.

6. O0onoOI0UHbLL MYPOOHACOCHBIU azpe2am HCUOKOCMHO20 PAKemHO20
osuzamens Co0epHCUm:

a) moJibko 00HO paboyee Koaeco Hacoca uiu mypouHbl;

0) 6ce, HeobX0OuMmvle 011 pabombl O8uecamesisi, HACOCLL U MYPOUHDL,
PACNOJIOJCEHHbLE HA OOHOM ALY C OOHOU YACMOMOU 8PAUJeHUSL,

8) HACOCHI U MYPOUHBL C PAZHBIMU YACMOMAMU 8PAUEHUS, CKOMINOHOBAHHbIE
8 omoeibHble OJIOKU;

2) 3youamuiii pedykmop.

7. Jlgyx6aouHvlii mypOOHACOCHBIN azpe2am HCUOKOCMHO20 pPAKEeMmHO20
oguzamensi COOEPHCUM.

@) MmonbKo 00HO pabouee KOAeco Hacoca Uiy mypoumbl,

0) 6ce, HeobXoOumbvle Ons pabomsl Osucamenss, HACOCHL U MYPOUHDL,
PACnoN0dCeHHble HA 0OHOM 8AJly C OOHOU YACMOMOU 8PAYEHUS,



8) Hacocwvl U MYPOUHBL C PAZHBIMU YACMOMAMU 8PAUEHUS], CKOMNOHOBAHHbIE
8 omoebHble OJIOKU;

2) 3ybuamulii pedyKmop.

8.  Pedykmophbiil mypOOHACOCHbIUL azpe2am HCUOKOCHHO20 DPAKEMHO20
osuzamens CoOepHCUm:

a) WKus;

6) ueonvuamolii NOOUUNHUK,

8) KIUHOBOU peMeHb,

2) 3youamuwiti pedykmop.

9. Vmeuka  uepe3  wenesoe  yniomueHue  npu  OOUHAKOBOM
VIJIOMHUMENbHOM — 3a30pe U nepenade OagleHus MeHbule YmeueKk uepes
JIaOUPUHMHOE YNIOMHEeHUe:

a) cyujecmeeHHo MeHbule;

0) menvuLe,

8) bonvuie;

2) He omauYaemcsi.

10. [Ilocaoka noowunnHuka Ha 6al  MYPOOHACOCHO20  azpecama
BLINOIHACMCS, KAK NPABUNO:

a) no nepexooHol nocaoxe,

0) ¢ eapanmupoB8aAHHbIM 3A30POM,

8) C 2apaHMUpOBAHHBLIM HAMALOM.

7.2.2 IlpuMepHblii NepevyeHb 3aJaHU ISl pellleHNsl CTAHAAPTHBIX 3a/1a4

1. K eHympeHnnum Hacpy3kam OmHOCAM.:

a) nepenaodvl 0aBeHUsL HCUOKUX U 2A3300PA3HBIX CPeo;

6) cmamuueckoe oasieHue;

8) cmamuueckoe OasiieHue U nepenaovl 0AGleHUsl HCUOKUX U 2A3300PA3HBIX
cpeo;

2) OuHamuyeckoe OasieHuue.

2. K eHympeHHUM Ha2py3KaAM OMHOCAM.!

a) memnepamypmvie nous;

0) memnepamypHvie N U 2pAOUEHMbL MeMNepPamypbl;

8) epaduenmuol memnepamypbl,

2) cpeoHoo memnepamypy KOHCMpPYKYUu.

3. K eHympeHHUM Hacpy3KAM OMHOCAM!

a) eazoouHamuyecKue Hacpy3Ku 6 mpaKkmax 0gueamens;

0) eudpoouHamuvecKue Hazpy3Ku 8 mpaKmax 08ueamelis;

8) eazoouHamuyeckue U 2UOPOOUHAMUYECKUEe HASPY3KU 6 MpaKmax
osuzames,;

2) eudpocmamuveckue U UOPOOUHAMUYECKUE HASPY3KU 6 MPAKMAX
ogueamesl.

4. K enympenHum Hazcpy3Kam OmMHOCAM:

a) usbbIMOYHOe HaPYHCHOE OaBleHUe;

0) HedOCMamouHoe HapPyIHCHOE OasleHUe;

8) epaduenm UsMeHeHUs HapYHCHO20 OABIEHUsL,

2) nepenao mexicoy 6HYMpPEeHHUM U HAPYHCHLIM OABIEHUEM.



5. K eHympeHHuM Hacpy3KaM OMHOCAM!

a) nyrvcayuu 0asieHusl;

6) amnaumyoy nyabcayuii 0a6ieHuUs.,

8) cpednee dasiieHue,

2) MakcumanbHoe 0asieHue.

6. K eHympeHuum Hacpy3kam OmHOCIm:

a) Ha2py3KU, 8bI36aAHHbLE 2UOPOYOAPOM,

0) Hazpy3Ku, 8bl36AHHbIE NEpePY3KAMU NPpU nojeme;

8) HA2PY3KU, BbI36AHHbIE MEMNEPAMYPOU KOMNOHEHMO8 MONIUBA;

2) Hazpy3KuU, 8bl36aHHbIE OBUINICEHUE MONIUBA 8 OAKAX.

7. K enewnum nazcpyskam omuocam:

a) Hacpy3KU, 8bI36aHHbLE 2UOPOYOAPOM,

0) Hazpy3Ku, 6bl36aHHbIE NepePy3KAMU NpuU nojeme;

8) HA2PY3KU, BbI36AHHbIE MEMNEPAMYPOU KOMIOHEHMO8 MONIUBA,

2) Hacpy3KuU, GbI36aAHHbIE OBUIICEHUE MONIUBA 8 OAKAX.

8. K sHewHumM Hacpy3Kkam OmHoCam:

a) cmamuyeckue Haspy3Ku om cmonoa HCuoKocmu 8 baxKax,

0) yoapHvle Hazpy3Ku npu pazoeieHuu CmyneHel,

8) nynvcayuu msaeu 0sueamelis,

2) eudpoyoapul 8 NOIOCMAX OBUSAMEIIAL.

9.  3anac cmamuueckou NpOUHOCU NO HANPAANCEHUIM ONpPeOesiemcs
KaK:

a) omuouieHue npedena NPoOYHOCMU Mamepuala 0emaiu npu MaKCUMAaibHO
B03MOJNCHOU MeMnepa-mype K Haubobuemy U3z 3HayeHull JIa6HbIX HANPAHCEHULL,

6) omHoweHue npedena NPOYHOCMU MAMepuala 0emaiu npu MaKCUMAaibHO
B03MOJNCHOU MeMnepa-mype K CpeoOHeMy 3HAUEHUIO 2TIABHBIX HANPANCEHULL,

8) omHoweHue npeoeia NPOYHOCMU Mamepuala 0emany npu HOMUHATLHOU
memnepamype K Haubobuemy u3 3Ha4yeHUull 2J1a6HbIX HANPANCEHUT,

2) omHoweHue npeoeia NPOYHOCMU Mamepuala 0emanu npu HOMUHATbHOLL
memnepamype K cpeo-Hemy 3HA4eHUI0 2NAGHbIX HANPHCEHUL.

10. Kakoti 6u0 HanpsdceHutl He OMHOCUMCA K  HANPANCEHUAM
B03HUKAIOWUM 8 paDOUUX JIONAMKAX 0CEBOU MYypPOUHbL:

@) HaNPAACEHUS PACMANCEHUSL OM YEHMPOOEHCHBIX CUIL,

0) Hanpsicenus uzeuba om 2a300UHAMUYLECKUX CUTL;

8) HanpsiCeHUsA U32UOA 1ONAMOK YEHMPOOEHCHIMU CUIAMU,

2) HanpsAdACeHUs IONAMOK Om nepeodaiu Kpymsuye2o MoOMeHma.

7.2.3 IlpumepHbIii NepeYyeHb 3aJaHN /151 pelleHus] NPUKJIAIHBIX 3a/1a4

1.  MooenvHvle cudpasiuueckue UCNBIMAHUAL HACOCO8, KAK NPABUIO,
BbINOIHAION.:

a) Ha 8o3zoyxe;

0) nHa gppeone;

8) Ha 600e;

2) Ha MAWUHHOM MacTe.

2. Ilpu mooenbHblx cUOpaBIUUECKUX UCTBIMAHUAX HACOCO8 ONPeOeisliom.:

a) yacmHvle HANOpHvle XAPAKMEPUCMUKU,



0) Ounamuyeckue xapaKkmepucmuKu pomopa,

8) YHUBEPCANbHLIE HANOPHBLE XAPAKMEPUCIUKU,

2) pacxoomnvie XapaKxmepucmuxku yYniomHeHuil.

3. Mooenvuble cazoluHamuveckue UCNLIMAHUSL MYPOUH, KAK Npasuo,
BbINOIHAIONM.:

a) Ha 8o30yxe;

0) Ha gppeone;

8) Ha 2a30006pa3zHom azome;

2) Ha 800AHOM nape.

4. Ilpu mooenbHbix eUOPABIUYECKUX UCNBIMAHUAX MYPOUH ONPeOesiton.:

a) abconrommublil pacxoo,

0) M2HOBEHHbBIU PACX00,

8) OMHOCUMENbHBIL PACX00,

2) npusedeH bl pacxoo.

5. Ilpounocmmuvie ucnvimamusi pPOMOPHuIX Oemaieli GblNOJHIOM.:

a) HazpydiceHuem oasnenue;

0) HazpysceHUuem memnepamypou,

8) HazpyceHuem epaujeHuem,

2) Hazpyscenuem sUOPAYUOHHBIMU HASPY3KAMU.

6.  Ilpounocmuvie ucnvimarus KOPRYCHbIX Oemaeil 8bINOIHAION.

a) Hazpydicenuem oasnenue;

0) HazpysceHuem memnepamypou;

8) HacpyceHuem 8paujeHuem;

2) Hazpycenuem 8UOPAYUOHHBIMU HASPY3KAMU.

7. Kpumuueckas uacmoma epawerus smo:

a) wacmoma 8pawjerus, coenadarwas ¢ COOCMBEHHOU YaCmMomou pomopa,

0) uacmoma epawenus, cosnadaruyas co CKOPOCMulo 36YKd,

8) uacmoma 6pawjeHus, Co8naAdAWAs C paspywalowen  Yacmomou
8pawjeHus pomopa,

2) uacmoma eépawjeHus, coenacarwas ¢ COOCMEEHHOU Yacmomou
oguzamers.

8.  [Tasuwiii 6exmop oucbanamca:

@) CyMMapHwlil OucOananc, npusedeHHblll K Ni10CKOCHAM KOPPEeKYUU,

6) cymmapHwlli Oucoananc, npuseoeHHvlll K YeHmpy mMacc;

8) CyMMAapHblll OUCOANAHC, NPUBEOEHHDbLIL K ONOPaM pomopa,

2) cymmapHwlil oucoananc, npueeoeHHvlil K pabouemy Kojecy Hacoca.

9.  Mooenvhvie ucnvimanus NOOUUNHUKOS GLINOJHIOM.

a) 01131 onpeoeieHus 3anaco8 pabomocnocooHOCmu NOOUUNHUKA,

0) 01 onpeoenieHuss Kpumu4eckoll Yacmomabl 8PAueHUsL;

8) 01151 OnpeoesieHUs 0CeBblX CUl, 0eliCmMBYIOWUX HA POMOD;,

2) 015 onpeoeneHus paouaibHblxX CUl, OeUCMEYUUX Ha pOmop.

10. Kaxoii koa¢puyuenm 3anaca npouHocmu nO  CMAMUYECKUM
HANPANCEHUAM AGJIAEMCsl NPeOno-4mumeibHblM NpU NPOEKMUPOBAHUU IJIeMEHMO8
THA:

a) 120,



0) 9;

8) 1,4;

2) 1,05.

7.2.4 TlpuMepHBbIii IepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy
Cucrema cuctemsl utanus KPJI.
Ocobennoctu cxem cuctemsbl utanus JKPJI ¢ moxuranuem u 6e3 JOKUTaHHUS.
OpHo- 1 1ByX004YHbIE TYpOOHACOCHBIE arperarsbl.
Koncrpykrusnsie cxemsl THA.
Harpysku, aeiictByroniue Ha aneMenTsl THA.
CuioBbie cxemsl THA.

S A

7. Hacocel, mnpumeHsiemMble B TypOOHACOCHBIX arperatax  HJIKOCTHBIX pPaKETHBIX
JIBUTATEJICH.

8. OceBble, HEHTPOOEIKHBIC U IITHEKOLIEHTPOOESKHBIE HACOCHI.

9. KoHCTpyKIus, OCHOBHBIE 3JIEMEHTHI U XapaKTEPUCTHUKU HACOCOB.

10. TypOunsl, npumensiemsie B THA XXP/I.

11. OaHO- ¥ MHOTOCTYTIEHYATHIE TYPOUHBI.

12. Tunel, KOHCTPYKLMH, OCHOBHBIE 3JIEMEHTHI 1 XapaKTEPUCTHKHU TYpOUH.

13. CpaBHeHnue obacTeil IPUMEHEHUS OCEBBIX U PAMATIbHO-OCEBbIX TYPOHH.

14. Omnopsi poropoB THA.

15. OcHoBHble Buabl onop, npumensembix B THA JXXPJI.

16. OcobeHHOCTH TPUMEHEHHS THAPOJHHAMUYECKAX U THIPOCTATUIECKUX MO IIAITHUKOB.

17. YnnorHenust HacocoB u Typoun THA.

18. OcHoBHBIE BH/IBI YIIIIOTHEHHH.

19. KoHTakTHBIE 1 OECKOHTAKTHbBIE YIJIOTHEHHUS.

20. OcHOBHBIE IPEUMYILECTBA U HEAOCTATKU THIIOB YIUIOTHEHUH.

21. OGnactu TNpPUMEHEHUS, KOHCTPYKTHUBHBIE CXEMbl KOHTAKTHBIX M OECKOHTaKTHBIX
YIUIOTHEHHM.

22. YTIIOTHUTEIIbHBIC KOMITJICKCHI.

23. Pasrpy3ka poropoB THA oT neiicTBUSI OCEBBIX U paUAIbHBIX CHIL.

24. OCHOBHBIE CTIOCOOBI pa3rpy3KH POTOPOB OT IEHCTBHS OCEBBIX CHII.

25. ABTOMaTHYeCKHE pa3Tpy304HbIE YCTPOWCTBA, NPHUHIMI WX ICWCTBUS M OCHOBHBIC
XapaKTEPUCTHUKH.

26. Anroput™ pa3pabOTKH aBTOMAaTHUYECKUX PA3TPY30UHBIX YCTPOHCTB, UX KOHCTPYKTHUBHBIE
CXEMBI.

27. PannanbHble CUIIbI B TypOOHACOCHBIX arperaTax.

28. OTBOjSIIME YCTPOHCTBA HACOCOB, OCHOBHBIC CITOCOOBI CHUKCHHS PaJHATBHBIX CHI B
Hacocax.

29. BycrepHbIe HACOCHI, THITBI, KOHCTPYKTUBHBIE CXEMbI, OCHOBHBIC XaPaKTCPUCTHKH.

30. ObnacTu MpUMEHEHUs CTPYHHBIX U JIOMACTHBIX OyCTEPHBIX HACOCOB.

31. XapaKTepuCTUKHA U OCOOCHHOCTH PabOThI CTPYHHBIX HACOCOB.

32. KOHCTpYKTHBHBIE CXeMbI OyCTEpPHBIX HACOCOB.

33. IloTpebHblit Harop OyCTEPHOTO HACOCHOTO arperarta.

34. OcobeHHOCTH KOHCTPYKIMH TYpOOHACOCHBIX arperaTtoB KHCIOPOAHO-BOJOPOTHBIX
KHUJIKOCTHBIX PAKETHBIX IBUTATEIICH.

35. Cratuyeckas NMpOYHOCTH U Aehopmanuu 3eMeHToB THA.

36. Harpy3ku, neficTByIomuye Ha 3JI€MEHThI KOHCTPYKIIMH, BUIBI U KJIAaCCU(UKAITHS.



37. OcHOBHBIE THUIIOTE3bl, JOMYIICHHS, Kacalolluecs CBOWCTB MaTepualia, T€OMETpHH,
KOHCTPYKLIUU M OCOOCHHOCTEH HArpy>KEHHS.

38. [IpoyHOCTH JIOMATOK U JUCKOB pabouynx Kojec HacocoB u Typoun THA.

39. IIpouHOCTH JIOMATOK M TUCKOB OCEBBIX TypOUH, 0COOEHHOCTH U MOPSAIOK TPOYHOCTHOTO
pacuera.

40. IIpoyHOCTH JIONATOK U AUCKOB HEHTPOCTPEMUTENBHBIX TYPOUH, 0COOEHHOCTH U MOPSIIOK
MPOYHOCTHOTO pacyera.

41. HampspkeHusi, BO3HUKAWOIIME B pPa0OUYMX JIOMATKaX: HANpPSDKEHUS PACTSKEHHUS OT
HEHTPOOEKHBIX CUJI, HaNpsHKEHUS u3ruba oOT Tra3oAMHAMHYECKHX CHJ, H3rH0 JIOMmaTok
[EHTPOOCIKHBIMH CHUJIAMH.

42. Harpy3ku, IpHIOKEHHBIE K JUCKY OCEBOI TypOUHBI, pacueTHas cXema JJIsl ONpeeTICHH
Harpy3ox.

43. Kputrnyeckue CKOpOCTH BPAIICHUS.

44, TloHsATHE O MPEIECCUU POTOPA.

45. KoHcTpyKIIMOHHOE JeMII(UpOBaHUE.

46. Jlemmdepsl cyxoro TpeHusl.

47. TloHsiTHE O KPUTHUECKOH YTIIOBOM CKOPOCTU POTOPOB TYpPOOHACOCHBIX arperaTos.

48. loxputndeckuid ()KECTKHI1) pOTOp.

49. CBepXKpUTHUYECKHH (THOKUIT) poTOp.

50. BiusHME THPOCKONMYECKOTO MOMEHTA Ha KPUTHYECKHE YTIIOBBIE CKOPOCTH POTOPA.

51. OcHoBHBIEC BUIBI UCTIBITaHHI 371IeMeHTOB THA.

52. Bb16Op MOAENBHBIX PEKUMOB HCTIbITaHUS 21IeMeHTOB THA.

53. [IpoyHOCTHBIEC UCTIBITAHUS POTOPHBIX JeTalei.

54. TIpoyHOCTHBIE UCTIBITAHUS POTOPHBIX JETamei.

55. Crarnyeckas 6amaHCHPOBKA POTOPOB.

56. lunamuueckas OalaHCUPOBKA POTOPOB.

57. Hu3kouacTOTHBIEC UCTIBITAHUS POTOPOB.

58. BBICOKOYACTOTHBIE UCIIBITAHHS POTOPOB.

59. MonenpHbIC UCTIBITAHUS IO IIITUITHUKOB.

60. MopenbHbIE HCTIBITAHUS YTUIOTHEHUH.

7.2.5 IlpuMepHblii epevyeHb BOMPOCOB /IJIsl MOATOTOBKHU K IK3aMeHY

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.6. MeToauka BBICTABJEHHS OLEHKM TPH  TPOBEJCHUH
NMPOMEKYTOUYHOM aTTeCTAlUMN

3a4eT C OLEHKOW MPOBOAMTCS IO TECT-OWiIeTaMm, KaXKIblii M3 KOTOPBIX
colepkut 1 Bompoc, OJHY CTaHJAPTHYIO W OJIHY IPUKIAIHYI0 3aaady. Kaxbpii
MyHKT B OusieTe oreHuBaercs 12 6amnamu. MakcumanbHOE KOJIMYECTBO HAOpaHHBIX
6anoB — 36.

1. Ouenka «HeynoBieTBOPUTENIBHO» CTaBUTCS B CIydae, €CIU CTYIEHT
HaOpan menee 11 6amos.

2. Onenka «Y IOBIETBOPUTEILHOY» CTABUTCS B CIIydae, €CIU CTYJEHT Habpas
ot 12 no 18 6amioB .

3. Onenka «XO0poIo» CTaBUTCS B cllydae, €CJIM CTYJeHT Ha0pai ot 19 no 26
OaJLIoB.



4. Ouenka «OTINYHO» CTAaBUTCSA, €CIIU CTYAEHT HaOpai ot 27 a0 36 6anios.

7.2.7 IlacmopT O1IeHOYHBIX MATEPHAJIOB

No Kon HanmenoBanue
I /;1 KonTponupyemsble pa3zaeinsl (TEMbl) JUCUUIUIMHBL | KOHTPOJIUPYEMON OLIEHOYHOTI'O
KOMIICTCHIINU CpEacCTBa

1 Cucrema cucrembl nutanus JKPJ[. OCOOCHHOCTH CXEM CH-CTEMbI [1K-4, TIK-5, TCCT, 3aIMATa
nutanus JKPJl ¢ poxurammem wu 0e3 poxuranus. OoHO- H [ICK-3.3 6
IByxOouHBle TypOOHACOCHBIE arperatbl. KOHCTPYKTHBHBIE CXE-MBI T JTa0OPATOPHBIX
THA, narpy3ku, aelictByromue Ha sneMeHTsl THA. CusoBsie cxembl HCK'3.4, I1CK-3.5 pa60T,

THA. TpeOOBaHuUs K
Hacocsl, npuMensieMble B TypOOHACOCHBIX arperarax >KHI-KOCTHBIX

PaKeTHBIX JIBUTATeIeH. Ocesrle, HEHTPOOEIKHBIE u KypcoBoMy
IIHEKOIIEHTPOOSKHbIE HacOChl. KOHCTPYKINS, OCHOBHBIE 3JIEMEH-THI IIPOCKTY

U XapaKTEPUCTUKH.

Typ6unsl, npumensiemsie B THA JXP/I. OxHo- 1 MHOTOCTY-TIEHYATBIE

TypOuHBI.  TWOBI, KOHCTPYKIMH, OCHOBHBIE  JJIEMEHTHl H

xapaktepucTuku. CpaBHeHHE o00nacTel NPUMEHEHUs OCEBBIX H

paauaIbHO-0CEBBIX TYpOHH.

Omnopsl poropoB THA. OcHoBHBIE BUIBI OTTIOp, NTpUMeHsie-MbIX B THA

XKPJI. OcobeHHOCTH TNpUMEHEHHs T'HIPOAWHAMHYE-CKHX H

THIPOCTaTHYECKHUX ITOJAIINITHIKOB. YIUIOTHEHHs] HAacOCOB M TYpOMH

THA. OcHoBHbIe BUIBI YIIIOTHeHMI. KOHTaKTHBIE H OECKOHTAKTHBIE

ymotHeHus. OCHOBHBIE NpeHMyIIecTBA W Hexo-cTatkd. OOmactu

PUMEHEHHs, KOHCTPYKTHBHBIE CXEMBI.

2 gg;g;;i?}e)?:;;f;(”}I\I/I{riwgf},;eﬁcm1/191 OCEBBIX U PAJUAIBHBIX CHII K-, TIK=5, Tecr, sauuta
OCHOBHBIE CIIOCOOBI Pa3rpy3KH POTOPOB OT IEHCTBHS OCEBBIX CHII HCK-3'3’ J'Ia60paTOprIX
ABTOMaTHYECKUE PA3rpy304YHbIe YCTPONUCTBA, IPUHIIMII UX ACHCTBUA HCK'3.4, [1CK-3.5 pa60T,

u OCHOBHBIE XapaKTePUCTUKH. Anroput™M pa3paboTKn Tpe60BaHI/I}I K
AaBTOMATHYECKHX pAa3TPy30YHBIX YCTPOHCTB, MX KOHCTPYKTHBHBIE

cxeMsbl. PaguanbsHble cuitel B TypOOHACOCHBIX arperarax. OTBoasmne Kypcosomy
YCTPOWCTBA HACOCOB, OCHOBHBIE CIIOCOOBI CHIKEHHUS PAANATBHBIX CHIT IIPOCKTY

B HacoOCax.
BycTepHble Hacochl, THIBI, KOHCTPYKTHBHBIE CXEMBI, OCHOBHBIE
xapakTepucTuku. OOMacTH NPHUMEHEHUs CTPYWHBIX W JIONMAcTHBIX
OYCTEPHBIX HACOCOB. XAapaKTEPUCTHKH M OCOOCHHOCTH pPabOThI
CTPYHHBIX HacocOB. KOHCTPYKTHBHBIE CXeMBI OyCTEpPHBIX HACOCOB.
TloTpeOHbI Harop OycTEpHOTO HACOCHOTO arperara.

Oco0eHHOCTH KOHCTPYKIUH TypOOHACOCHBIX arperaTton
KHCJIOPOJTHO-BOIOPOIHBIX JKUAKOCTHBIX PAKETHBIX JIBUTaTENCH

3 Craruueckas npoyHocTh U nedopmanun anementoB THA. Harpyskw, [1K-4, I1K-5, Tecr, 3ammra
JIEUCTBYIOIINE HA AJIEMEHTHI KOHCTPYKIMH, BUABI U KIaCCH(PUKALVS.
OCHOBHBIE 'MIIOTE3bl, IOMYIICHHUS, Kacarolluecs CBOMCTB MaTepuana, TICK-3.3, J'Ia60paTOpHBIX
TreOMETPUH, KOHCTPYKIIUU U OCOOCHHOCTEH HArpy>KeHUS. IICK-3 .4, I1CK-3.5 pa60T,
IIpo4HOCTE TONIATOK M AUCKOB PabOYHX KOJIEC HACOCOB M TypOUH Tpe60BaHI/IH K
THA. IIpo4HOCTH IOTIATOK U JUCKOB OCEBBIX U
[EHTPO-CTPEMUTENBHBIX TypOHH, 0COOCHHOCTH U MOPSOK KypcoBOMYy
IIPOYHOCTHOI'O pacyera. IPOCKTY

4 HampspbkeHus, BO3HMKaromyue B paboumx JIOMATKax: HampsbKe-HUSA HK-4, HK-5, TeCT, 3aI1Ta
pacTsDKeHHsT OT LEHTPOOCXKHBIX CHIJI, HampspKeHHs u3ruba or TICK-3.3, Ha60paT0pHBIX
Ta30AMHAMHUYECKHX CHJI, U3THO JIONATOK IEHTPOOESKHBIMH CHJIA-MH.
Harpysku, mpuinoskeHHBIE K JUCKY OCEBOH TypOWHBI, pacdeT-Has [1CK-3.4, [ICK-3.5 pa60T,
cXeMa JUISl OTIPEIeIeHNs Harpy30K. Tpe60BaHI/IH K
Kpurraeckne ckopocTr BpalieHus, TOHATHE O MPELECCHH,

y b KypCOBOMY

nemindepsr. [IonsTHe 0 KPUTHIECKOI YTIIOBOH CKOPOCTH POTOPOB
TypOOHACOCHBIX arperaToB. Jlokputudaeckuii (JKeCTKuit) 1 IMPOCKTY
cBepX-KpuTnueckuil (rudkuit) Bansl. [ToHATHE O IpeLieccuu poTopa.
BrnusiHME THPOCKONIMYECKOr0 MOMEHTA Ha KPUTHUECKHE YIJIOBbIE
CKOPOCTH POTOpA.

5 OCHOBHBIEC BUAIBI UCTIBITaHMH 351eMeHTOB THA, BEIOOP MO-IEeTBHBIX HK-4, HK-S’ TCCT, 3alUTa
EZZK;I\;;;. [IpoyHOCTHBIE HCTIBITAHUSI POTOPHBIX M KOP-ITyCHBIX TICK-3.3, na6opaTopr,1x

[1CK-3.4, [ICK-3.5|pabor,

TpeOOBaHUS K
KypCOBOMY




POEKTY

6 BanancupoBka poTOpoB: HU3KOUACTOTHBIC U BBICOKOYACTOTHBIC HK-4, HK-S’ TCCT, 3aIuTa
UCHbITaHuA. VcnbplTaHus TOAIIMITHUKOB U YIJIOTHEHUH. [ICK-3.3, J'Ia60paTOpHI>IX
[1CK-3.4, [ICK-3.5|pabor,
TpeOOBaHUS K
KypCOBOMY
IIPOCKTY

7.3. Meroauyeckue MaTepuajibl, oONnpeaesOUie MNPOLEAYPbHI
OLICHUBAHMS 3HAHMI, YMEHMI, HABBIKOB U (WJIM) ONBITA /IeSITEIbHOCTH

TectupoBanue ocyuiecTBisgercs, JUOO TMPU TMOMOIIM KOMIIBIOTEPHOU
CUCTEMbI TECTUPOBAHUS, JUOO C HCIOJB30BAHMEM BBIIAHHBIX TECT-33JJaHUI Ha
OymaxxHoM Hocurene. Bpems tectupoBanuss 30 MHH. 3aTeM OCYUIECTBIIIETCS
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABIISIETCA OLICHKA COINIACHO METOJIUKH
BBICTABJICHUS OLICHKU ITPU MPOBEICHNUN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenne crangapTHBIX 3aJad  OCYLIECTBISETCA, JHOO MpPHU IOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHHUS, JTMOO C UCIIOJIb30BAHUEM BbIJJAHHBIX 33124
Ha OymaxkHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISIETCS
IIPOBEpPKA pEIICHHs 3a7ad 3K3aMEHAaTOPOM M BBICTABIIAETCA OLIEHKA, COIIACHO
METO/IMKH BBICTaBJIECHUS OLICHKU TP MPOBEJECHUU TPOMEKYTOUHOM aTTECTALINH.

Pemenne mnpukiIagHeIX 3a7ad  OCYLIECTBISIETCS, JHOO TMpU MOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHHUS, TMOO C UCIIOJIb30BAHMUEM BbIJJAHHBIX 33124
Ha OymakHoM Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYLIECTBISIETCS
IIPOBEpKa pEIICHUS 3aJad 3K3aMEHAaTOPOM M BBICTABIIIETCS OLEHKA, COIJIACHO
METOJIMKH BBICTaBJIEHUS OLICHKU IIPU MPOBEJECHUU IPOMEKYTOUHOM aTTECTALMH.

8 YYEBHO METOANYECKOE U HTH®OPMALIMOHHOE
OBECIIEYEHUE JUCHHUIIJIUHBI)

8.1 Ilepeuenb yueOHO#i JuTepaTypbl, HEOOXOAMMON I OCBOEHUSI
TUCITUATITTHHBI

1. BanoB A.B. IlpoextupoBanue TypOooHacocHoro arperata KPJI: yue0.
nocobue / A.B. UBanos. Boponex: Boponex. roc. Tex. yu-1, 2012. — 206 c.

2. VsanoB A.B. Konctpykmus nsurareneii pakersi-HocuTens «IIpoton»:
yue0. nocobue / A.B. Banos, AIL.B. Ilyneiaun. Boponex: BI'TY, 2012. — 92 c.

3. BanoB A.B. TypOoHacocCHbIE arperatbl KUCIOPOIHO-BoI0poaHbIX KP]I /
A.B. UBanos, A.W. benoycos, A.1. JImutpenko. Bopounex: BI'TY, 2011. — 283 c.

4. JlopodeeB A.A. OCHOBBI TEOPHH TEIUIOBBIX PAKETHBIX JIBUTATEJCH:
Teopus, pacuet u npoekTupoBanue: YueoHuk / A.A. Jlopodees. 2-e uzn., mepepad.
u gon. / M.: MI'TY um. H.D. baymana, 2010. 463 c.

5. UBanoB A.B. Pacuer u npodunupoBaHue mHEKOIEHTPOOESIKHOTO Hacoca
Typ6onacocHoro arperata KP/[: yue0. mocobue / A.B. IBanoB - Boponex : U3n-Bo
BI'TY, 2010. - 120 c.

6. NBanoB A.B. OCHOBBI TIOCTPOCHHSI TPEXMEPHBIX MOJENeH aeTanei
paketHbix npurareneil B cpene NX7.5 yue6. mocobue / A.B. Upanos, U.C.
3anoxubix, K.O. bapb6apomi. Boponex: BI'TY, 2014. — 155 c.

/. BanoB A.B. KoHCTpyKIIMsSI M IPOEKTUPOBAHUE YIUIOTHEHUH MPOTOYHOM
yacTtu: y4e6. mocodue / A.B. MIBanos, B.A. KopoGuenko, A.B. [lloctak. Boponex:




Bopounex. ['oc. Tex. YH-T, 2005. — 86 c.

8. IlpoektupoBanue TypOOHacocHOM cucTeMbl mogaun JKPJI: yueO.
[TocoOue [DnexTpoHHbIN pecypc]. — DAEKTPOH. TeKCTOBbIe U Trpad. manusie (1,6
M6) / A. A. Adanacees, FO. B. Jlembsinenko, K. B. Kpyxaes, /I. I1. llImaToB. —
Boponex: @I'BOY BO «BopoHeXcKHUi TroCyIapCTBEHHBIH TEXHUYECKUM
yHUBepcureT», 2022, 73 c.

9. Meroauyeckrue yKa3zaHUsS K BBINOJHEHHUIO JIA0OPATOPHBIX pPadoOT IO
muctuminHe  «KoHcTpyupoBaHue TypOOHACOCHBIX — arperatoB  >KMIKOCTHBIX
paKeTHbIX JBUTATENEN» Mg CTyAeHToB crneunanbHoctd 160700.65, 24.05.02
«[IpoexTrpoBaHNEe AaBUAIIMOHHBIX W PAKETHBIX JBHUTraTesei» O4YHOU (opmbl
ooyuenusi / ®I'BOY BIIO «BopoHexXckuil TOCYJapCTBEHHBIM TEXHUYECKUN
yHHUBepcHUTeT»; (dnekrponHsiii pecypc) Coct. A.B. Manos, JI.I1. lImaToB, A.A.
[TpuroxxuH, A.A. I{piranos. Boponex, 2015. 26 ¢. (412-2015)

10. Meronuueckue yka3zaHus K KypCOBOMY IPOEKTY IO AUCLMILIMHE
«KoHcTpyupoBaHue  TypOOHACOCHBIX  arperaToB  KHJIKOCTHBIX  PaKETHBIX
JIBUTATENIC» ISl CTYJIEHTOB CIIEIHAIbHOCTH 24.05.02 «ITIpoexkTupoBanue
aBUALIMOHHBIX U PAKETHBIX JIBUTaTENei» ouHOM (opmbl 00yuenus / ®I'BOY BO
«BOpOHEXKCKHI TOCYIapCTBEHHBI TEXHUYECKHI YHHBEpPCUTET»; cocT. A.B.
NBanos. Boponex, 2016. 16 c.

11. Metoauyeckue yka3aHUs JJISl BBINIOJHEHUS MPAKTHYECKUX paboT IO
mucuuiuinHe  «KoHcTpynpoBaHue TypOOHAaCOCHBIX — arperatoB  >KMJIKOCTHBIX
paKeTHBIX  JABHUTaTeNe»  uig  CTyAeHTOB  crmemuanbHocTH  24.05.02
«IIpoexkTupoBaHME aBHAIIMOHHBIX M PAKETHBIX JIBUrareieil» o4HOH (opmbl
ooyueruss /| @®I'BOY BO «BopoHEXKCKHI TOCYyIapCTBEHHBIH TEXHHYECKUI
yHHBepcuTeT»; cocT. A.B. iBanos. Boponex, 2016. 14 c.

12. KoHcTtpynpoBaHue TypOOHACOCHBIX arperaToB >KMJIKOCTHBIX PaKETHBIX
JBUTATEJICH: METOJUYECKHIE YKa3aHUs K BBIITOJHEHUIO CAMOCTOSATENbHBIX padoT 10
muciuiinHe  «KoHcTpyupoBaHue TypOOHACOCHBIX —arperatoB  >KHJIKOCTHBIX
pakeTHBIX  JBUTATenel» I CTyIOEHTOB  crnennanbHocTtH  24.05.02
«IIpoekTupoBaHWE aBHAIMOHHBIX W PAKETHBIX JIBUTaTelei» (creunuanu3anus
«IIpoexTupoBaHuE KUJAKOCTHBIX PAKETHBIX JABUTATENEH)») OUHOU (POPMBI 00yUeHHUs
/| ®I'BOY BO "BopoHexckuil rocynapCTBEHHBIH TEXHUYCCKHH YHUBEPCUTET',
coct.: A. A. Adanacsees, 0. B. Jlembsinenxo. - Boponex: U3n-so BI'TY, 2023. — 15
C.

8.2 Ilepeyenr HMHGPOPMANMOHHBIX TEXHOJIOTMM, HCIOJb3yeMbIX HPH
OCYILIECTBJIECHMH 00pPa30BaTeJbHOI0 Mpouecca Mo IMCUMILVINHE, BKJIIOYasi
nepeyeHb  JHIEH3MOHHOI0  MPOrPaMMHOro  olecrneyeHusi, PpecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTn «MHTEpHET», COBpPEMEHHbIX
npogeccHOHAIBbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
1. Microsoft Win Pro 10
2. Acrobat Pro 2017
3. NX Academic
4.7 zip
5. Google Chrome

6. LibreOffice



7. Mozilla Firefox

8. Ansys, MathCAD

9. OppenOffice

10. http://www.edu.ru/ - oOpa3oBaTeIbHBII MOPTAI
11.https://wiki.cchgeu.ru - wuHpOPMAIMOHHEIC CIIPABOYHBIC CHCTEMBI
12. elibrary.ru

13. http://vipbook.info - siekrpornas 6ubmmoTeka

14. www.iprbookshop.ru — snexrponnas 6ubaHOTEKA

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIsA
OCYHIECTBJIEHHUS OBPA3OBATEJIBHOI'O ITPOLOECCA

Aymutopuss Ne 153 (yn. Bopommnosa, 20, 8 3T.), YKOMIUIEKTOBaHHAs
CHEIUAIN3UPOBAHHON  MeOenblo Il OOy4alolluMXCcsi U IperojaBarers,
o0opyZi0BaHHAsi MYJIbTUMEAHA-TIPOEKTOPOM U OKPaHOM, IS TMPOBEICHUS
JICKIIMOHHBIX Y TTPAKTUYECKUX 3aHITHH.

Aynuropun Ne 154, Ne 149 (yin. Bopommiosa, 20, 8 3T.), yKOMIUIEKTOBaHHBIC
CHEUAIN3UPOBAaHHOM MeOenbpl0 Juisl O0yYaroluMxcsi W MpenojaBaTens i
MPOBECHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUM.

Creunanu3upoBaHHas ayIUTOPHS], OCHAILIEHHASI IEPCOHAILHBIMU KOMITbIOTEPAMU U
CHeUaIbHbIM MPOrPAMMHBIM 00€CIIEYEHUEM I TAOOPATOPHBIX padoT - yueOHas
aymutopust Ne 134 (yi. Bopormwioa, 20, 7 3T.), yKOMILIEKTOBaHHAs
CHELHATM3UPOBAHHON MeOEeIbI0 U 000pyI0BaHHAS! TEXHUYECKUMU CPEACTBAMHU
OOy4YeHHMS: IEPCOHATIBHBIMHI KOMIIBIOTEPAMU C JIMIICH3UOHHBIM ITPOTPAMMHBIM
o0ecrie4eHreM ¢ BO3MOKHOCTbBIO MOJKIIOUEHUS K ceTh «IHTepHEeT» U TOCTYIIOM B
3JIEKTPOHHYIO UH(OPMALIMOHHO-00pa30BaTEIbHYIO CpeAy YHUBEPCUTETA.

10. METOAUYECKHUE YKA3AHUSA AJISA OBYYAIOHIUXCS 11O
OCBOEHUIO JUCIUAIIJIMHBI (MOY JIs1)

[To  mucrummHe  «KoHCTpyuWpoBaHME  TypOOHACOCHBIX  arperaToB
KUIKOCTHBIX ~ PAKETHBIX  JBUTATENICH»  YWUTAIOTCS  JIGKIIUH,  POBOJATCS
MPaKTUICCKUE 3aHATHUS U Ta0OpaTOpPHBIC PAOOTHI, BRIMOIHAETCS KYPCOBOU MTPOCKT.

OcCHOBOM W3Yy4YCHUS JUCHUILIMHBI SABJSIOTCS JIGKIUMH, Ha KOTOPBIX
W3JIaraloTcs HauOoJiee CYIICCTBEHHBIE U TPYAHBIC BOIIPOCHI, & TAKXKE BOIPOCHI, HE
HaIeAINIe OTPAKEHUS B YICOHOU JTUTEpATypE.

[IpakTuueckne 3aHSITHS HaMpaBiIeHb Ha MPUOOPETECHUE MPAKTUYECKHUX
HABBIKOB TMPOCKTUPOBAHUS. 3aHATHUS MPOBOMATCS MYyTEM pPEIICHUS KOHKPETHBIX
3a/1a4y B ayIUTOPHH.

JlabopaTopHbie pabOTHI BHITIOJHSAIOTCS Ha JTAOOPATOPHOM OOOPYIOBAHHH B
COOTBETCTBHUH C METOJMKAMH, TPUBECHHBIMHU B YKA3aHUIX K BBIMIOJTHEHUIO PabOT.

Meronuka ~ BBIMOJHEHUS ~ KypCOBOTO MpOeKTa  M3JI0)KEHAa B
y4e0HO-METOIMYECKOM TTOCOOMH. BBIMOTHATE 3TaIbl KypCOBOTO MPOSKTA JOJKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHHs MaTepuana AWCHUIUITMHBI MPOU3BOIUTCS TPOBEPKOM
KypCOBOTO TMPOEKTA, 3aIIUTON KypCOBOTO MPOEKTA.


https://wiki.cchgeu.ru/

By yueOHbIX 3aHATHI

I[eﬂTeJIBHOCTL CTYACHTA

Jlekusa

Hanucanue KOHCHEKTa JIGKIM: KpaTko, CXEMaTH4HO,
MOCJICIOBATEIbHO  (PMKCHPOBATh OCHOBHBIC IOJIOYKCHHS,
BBIBOJIbI, (DOPMYITMPOBKH, OOOOIICHHUS; MOMEYaTh BaKHbBIC
MBICJIM, BBIACIATH KIIKOYCBBIC CJIOBA, TCPMUWHBI. HpOBepKa
TEPMHHOB, MOHATHI C MOMOIIBIO YHIUKIONENH, CI0Bapei,
CIIPaBOYHHUKOB C BbIIIHUCBIBAHUCM TOJIKOBAaHUI B TCTpalb.
O06o03Ha4YeHHe BOMPOCOB, TEPMHUHOB, MaTepHaia, KOTOPbIC
BBI3BIBAIOT TPYAHOCTH, IOHCK OTBCTOB B peKOMCHI[yeMOfI
naurepatype. Eciu camocTosTebHO HE yaaeTcsi pa3ooparbest
B MaTepuane, HeoO0Xoaumo CchOpMyIUpPOBATH BOMPOC U
3a7aTh IPENOJAaBATEN0 Ha JICKIUU WM Ha MPAKTHYCCKOM
3aHATUHN.

IIpakTHueckoe
3aHSATHE

KoHcnexktupoBanue peKOMEHyeMbIX UCTOYHUKOB. PaboTa ¢
KOHCIIEKTOM JIEKLIUH, ITOATOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCaM,  IIPOCMOTP  PEKOMEHIYEMOH  JIMTEPATYypHI.
[IpociymmuBanue aynuo- ¥ BUAEO3ANUCEN 10 3aJaHHOHN TeME,
BBIIIOJIHEHUE pacueTHO-rpapUuUecKux 3aJaHUl, pelIeHHe
3a/1a4 110 AJITOPUTMY.

JlaGopaTtopHnast pabota

JlaboparopHble pabOTHI MO3BOJISIFOT HAYYUTHCS TPHUMEHSTH
TEOPETHYECKHE 3HAHMS, IIOJIy4YCHHBbIE Ha JIGKIHU TIpH
peleHr KOHKPETHBIX 3a1a4. YToObl HanboJiee palmoHaIbHO
U TTOJTHO MCIOJIB30BaTh BCE BOZMOXKHOCTH J1a00OPaTOPHBIX JUIS
MOJTOTOBKH K HUIM HEOOXOANMO: CIIeyeT pa3o0paTh JIEKIUIO
o COOTBETCTBYIOLIEH TEMeE, 03HAKOMUTCS c
COOTBETCTBYIOILIUM  pa3fesioM y4yeOHHMKa, MpopadoTaTh
JIOTIOJTHUTENBHYIO JINTEPATYPy U UCTOYHUKH, PELIUTh 3a/1a4n
W BBINIOJIHUTH APYIrUC MMCbMCHHBIC 3a/IaHUS.

CaMocrosTenbHas pa60Ta

CamocTtosiTennbHast ~ paboTa  CTYIAGHTOB  CIOCOOCTBYET
MIyOOKOMY YCBOGHHSI y4yeOHOTO MaTepuajia ¥ Pa3BUTHIO
HaBBIKOB caMooOpa3zoBanus. (CamocTosiTenbHas pabota
MperoaraeT CIeAYyONIHe COCTABIISIONINE:

- pabota c TekcTamMH: Yy4eOHHMKaMH, CIPaBOYHUKAMU,
JIOTIOTHUTEIPHON — JTUTEpaTypoil, a Takke MpopadoTKa
KOHCIIEKTOB JICKIIHIA;

- BBITIOJTHEHUE JIOMAIITHUX 3aJaHUH U PacyeTOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSTEITFHOTO U3yUYCHHUS;

- ydacTHe B paboTe CTyIEeHYCCKUX HAYIHBIX KOH(EPCHIIHA,
ONTUMITHAT;

- MOAATOTOBKA K MPOMEKYTOYHOM aTTECTAIIHH.

IToaroroBka K MpoMeXyTOYHOU
aTTecTaluu

l'oToBUTBCS K TPOMEXKYTOUHOW aTTECTAUUM  CIEAYET
CUCTEMATHYCCKHU, B TCUCHUEC BCEIr0 CEMECTpaA. NnaTencuBHas
MOJArOTOBKA JOJDKHA HAyaTbCs HE IO3JHEe, YeM 3a
MECSI-TIOTOpAa 10 MPOMEXKYTOYHOM arrectanuu. J[aHHbIE
mepesn 3a4eToM ¢ OIEeHKOW Tpu AHA ¢ (dEeKTUBHEE BCETO
HUCIIOJIB30BaATh PN b IIOBTOPCHUA u CUucreMaTmu3anmuu
Marepuana.




Jluer perucrpanuy usMeHeHU

/o

[IepeyeHb BHOCUMBIX U3MEHEHUM

JlaTta
BHECEHUS
NU3MEHEHUN

[Tonnuce
3aBEAYIOLIETO
kadeapoi,
OTBETCTBEHHOU 3a
peanuzanuto OITOII

AKTyaM3upoBaH pasnen 8.2 B 4acTh
COCTaBa UCIOJIB3YEMOTO JTUIEH3NOHHOIO
IPOrpaMMHOTr0 0OecreyeHus,
COBPEMEHHBIX MPO(PECCHOHANBHBIX 0a3
JAHHBIX U CIIPABOYHBIX HHPOPMAIIMOHHBIX
CUCTEM

30.08.2018

AKTyanu3upoBaH pasjien 8.2 B yaCTH
COCTaBa UCIOJIb3YEMOT0 JTUIEH3NOHHOIO
IPOrPaMMHOT0 0OecTeueHus,
COBPEMEHHBIX MPO(PECCHOHATBHBIX 0a3
JAHHBIX U CIIPABOYHBIX HHPOPMAIIMOHHBIX
CUCTEM

31.08.2019

AKTyanu3upoBaH pa3zaen 8.2 B 4acTH
COCTaBa MCIOJIb3yEMOT'0 JIMIIEH3NOHHOTO
IPOrPaMMHOTO 0OECIICUCHUS,
COBPEMEHHBIX NMPO(PECCHOHANBHBIX 0a3
JIAHHBIX U CIIPABOYHBIX UH()OPMAIIMOHHBIX
CHCTEM

31.08.2020

AKTyanu3upoBaH pazjien 8.2 B 4acTH
COCTaBa UCIOIB3YEMOTO JTUIIEH3NOHHOTO
MIPOrpaMMHOTO 00€eCTIeueHus,
COBpPEMEHHBIX TpoecCHOHATBHBIX 0a3
JAHHBIX B CIIPABOYHBIX HH(POPMAITHOHHBIX
CUCTEM

31.08.2021

AKTyanu3upoBaH pasnen 8.1 B yactu
nepevHs yuyeOHOM IuTepaTypsl,
HEOOXOIUMOM sl OCBOCHUSI TUCIIUILIINHBI,
AKTyanu3upoBaH pa3zen 8.2 B 4acTH
COCTaBa UCIOJIB3YEMOTO JTUIEH3NOHHOTO
IpOTrpaMMHOTr0 oOecreueHus,
COBpPEMEHHBIX IpoecCHOHaIbHBIX 0a3
JTAHHBIX U CIIPABOYHBIX MH(POPMAITMOHHBIX
CHUCTEM,

31.08.2022

AxTyanu3upoBat pazzaen 8.1 B yacTu
nepeyHsi yueOHOM JIUTepaTyphl,
HE00XO0IMMOM JJIs1 OCBOCHUS AUCIUITUHBI,
AKTyaM3upoBaH pazjien 8.2 B 4aCTH
COCTaBa UCIOJIB3YEMOTO JIMIEH3NOHHOTO
MIPOrpaMMHOTO 00eCTIeueHus],
COBPEMEHHBIX MPO(ECcCHOHANBHBIX 0a3
JTAHHBIX ¥ CIIPABOYHBIX MH(POPMAITMOHHBIX
CUCTEM

31.08.2023




