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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[ensamMu OCBOCHUS TUCHUIUIMHBI (MOYJISI) SIBISIOTCS:

- U3y4YCHUE OCHOBHBIX CBOMCTB KaleIbHbIX KUIKOCTEH;

- U3y4YEHHUE OCHOBHBIX 3aKOHOB THIAPOCTATHUKH, KMHEMATHUKH >KUIKOCTH U
TUAPOJMHAMUKY,

- H3y4YEHHE MPOLECCOB, BO3HUKAIOIIUX NPHU TUJPABINYECKOM yJape u
HCTEUEHUE Yepe3 OTBEPCTHE U HACAKH.

- U3y4YCHUE YCTPONCTBA, MPUHITUIIA PAOOTHI U METOJMK pacueTa MPOCTEHIITUX
HACOCHBIX YCTaHOBOK.

3agayaMy TUCUUTUIMHBI (MOIYJISI) SIBJISIFOTCS:

- MPUOOPETECHUE TEOPETUICCKUX 3HAHUHN U IPAKTHUYCCKUX HABBIKOB, KOTOPHIC
BKJIIOYAIOT MIPOU3BOICTBEHHO-TEXHOJIOTHYECKYIO, OpraHu3aIMOHHO-
VIOPaBIEHYECKYI0  JIEATEIbHOCTh HAa  OOBEKTaX, KOTOPBIMU  SIBISIIOTCS
MacCaKUPCKUE BaroHbI;

- OBJIaJICHHE METOIMKAMHU PEIICHUS 3a]1a4 110 MPUKIATHON THIPOMEXaHHUKE.

2. [Inanupyemble pe3ysibTaTbl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenbp ¢GopmMupyemMbiX pe3ysbTaTOB OCBOCHUsS 00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHUs M0 AUCHMILIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MHXKEHEpPHBIE 33a/laud B MPO(eCcCHOHANTbHOMN
JEATEIIbHOCTH C UCIIOJIb30BaHUEM METOI0B €CTECTBEHHBIX HAYK, MAaTEMAaTUUECKOTO
aHaJIM3a U MOJIETTUPOBAHMSL.

OOyueHue 1Mo JUCIUTLIMHE (MOJTYITIO ) TIPEIIoIaraeT, 4To 1Mo ero pe3yibTaTaM
oOyuaromuiicst Oyier:

3HaTh:

- OCHOBHBIEC (P3UKO-MEXaHUYECKHE CBONCTBA KUIKOCTEH;

- 3aKOHBI TUAPOCTATUKHU U TUAPOJUHAMUKH;

- MpUOOPHI U METOJIBI UBMEPEHUS JTABJICHHUS;

- IPOCTBIE THAPABINYECKNE MAIIUHBIL;

- METO/IbI OTIPECIICHUS PACX0/1a KUIKOCTH;

- muddepeHianbHble ypaBHEHUS Hepa3pbIBHOCTH, Jisiepa u HaBbe —
Crokca;

- ypaBHeHue bepnyiuy;

- TEOPHIO THIPOIMHAMHYECKOTO MO100MS;

- OCHOBbl MaTE€MaTUYECKOIO0  MOJEIMPOBAHUS  THAPOMEXAHUYECKUX
IIPOLIECCOB;



- PEKUMBI TEUEHUS JKUIKOCTEH (JTaMUHAPHBINA U TYpOYJICHTHBIH);

- KJIaCCU(PUKALMIO TUJIPABIMYECKUX MOTEPh (JIMHEWHbIE NMOTEpU HAIopa U
MOTEPU HAINIOPA B MECTHBIX CONMPOTUBICHUSIX);

- 3aKOHOMEPHOCTH HCTEUYEHHUs JKHUJIKOCTH 4Yepe3 OTBEPCTHS, HACaIAKU H
BOJIOCJIUBBI.

Ymerb:

- BBIIOJHATH MAaTEMATUYECKHE DPACUYEThl TMAPABIMYECKHUX IPOLECCOB U
YCTPOMCTB;

- COCTAaBIATh  MAaTeMaTHYECKHE U KOMIIBIOTEPHBIE MOJEIIH
TUAPOJNHAMUYECKUX MTPOLIECCOB U YCTPOUCTB;

- IPOBOJUTH FUAPABINYECKUI pacueT TpyOOIpOBOIOB;

- NPUMEHATHh 3HAHUS AHAIMTUYECKUX W YHUCICHHBIX METOJOB K PELICHUIO
KOHKPETHBIX 33/1a4 THAPOMEXAHUKU;

- BBINOJHATH TUAPABINYECKUE pacdeTbl TPyOONpPOBOJOB MO ONPEACICHUIO
IIOTEPH HAIIOPA;

- UCIIOJIb30BaTh Ha MPAKTUKE MPUOOPHI U METO/bI ONPEIEIICHHUs] CKOPOCTEM,
JIABJICHUI U pacXOJO0B ABMKYUIUXCS KUIKOCTEH.

Baagern:

- HaBbIKAMHM IPUMEHEHHS OCHOBHBIX 3aKOHOB THAPABIMKU K PEIICHUIO
KOHKPETHBIX MPUKJIAIHbIX 33]1a4;

- METOJIaMH U3MEPEHUS TTApAMETPOB THIPOIUHAMUYECKUX MPOIECCOB;

- HaBbIKAMU NPUMEHEHHUSI COBPEMEHHBIX CPEICTB HM3MEPECHUS MapaMeTPOB
JIBUOKYIIUXCS )KUJIKOCTEH;

- HaBBIKAMHM HCHOJIL30BAaHUS METOIOB IOJOOMSI M MAaTEMaTHYECKOIO
MOJICTTUPOBAHUSA B TUAPOMEXAHUKE.

3. O06beM TUCUMIUTAHBI (MOYJIS).
3.1. O0mast Tpy10eMKOCTh AUCITUTUTHHBI (MOJTYJIS).

OO6mast TPyIOEMKOCTh NUCHMIUIMHBI (MOmyJsi) coctaBisier 2 3.e. (72
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIuHBL (Monaynsi) B (opMe KOHTAaKTHOW paboThI
oOyyaromuxcsi C  MeJaroruyeckuMu  paboTHUKaMU ©  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTebHON MporpaMMbl Ha UHBIX YCIOBMSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KomnunyectBo yacoB

Turn y4eOHBIX 3aHATHI
Bcero | Cemectp Ne5

KonTtaktHas paboTa mpu npoBeIeHIH yIeOHBIX 3aHATHH (BCEro0): 48 48




B ToMm uucne:

3aHATHS JIEKIIMOHHOT'O TUIIA 16 16

3aHATHS CEeMUHAPCKOTO THUTIA 32 32

3.3. O06beM aucIUIUIMHBL (MOAYJsA) B (OpMEe CaMOCTOSITENIbHONW padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OO0ydaroUuXxcs ¢
MeIarorn4ecKuMi pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aliu
0o0pa3oBaTeNbHONW MPOTpaMMbl HA HWHBIX YCIOBHUSAX, TMpPH TPOBEACHUH
MIPOMEKYTOUHOM aTTeCTallMK COCTaBIsET 24 akaleMUYecKuX yaca (0OB).

3.4. Ilpu oOy4eHnu Mo UHAUBUAYAILHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IIPU
YCKOPEHHOM O00Y4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON padoThl 00yYarouxcs, a Takke B (hopme
KOHTAKTHOM paboThl 00YUYarOIIMXCS C MEJAarornuecKuMu pabOTHUKaMU U (WJIN)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliiid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIOBHUSIX, TP MPOBEJACHUU IPOMEKYTOUYHOM aTTeCTALIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 OCHOBHEBIE (I)I/IBI/I‘-ICCKI/IC CBOMCTBA KamneJIbHBIX )KPII[KOCTCﬁ.
PaccmatpuBaembie BOMPOCHL:

- TIOHSITHE KalleJbHbIX JKUJIKOCTEH;

- (huzHUeCKHe CBOWMCTBA KaMeIbHbBIX )KUIKOCTEH (IUIOTHOCTD, BI3KOCTh, TEKYYECTh | JP.);
- CHJIBL, AEMCTBYIOLIUE HA KUIKOCTb;

- IaBJICHUE.

2 FI/I,I[pOCTaTI/IKa, OCHOBHOC€ YPAaBHCHHC, CHUJIa JAaBJICHWA HA INIOCKUC U KpHBOHHHeﬁHBIe

IMOBCPXHOCTHU.

PaccmatprBaemble BOIIPOCH:

- THPOCTaTUUECKOE JABJICHUE U €T0 CBOMCTBA;

- OCHOBHOE YpaBHEHHUE I'MIPOCTATUKH;

- ypaBHeHHE Ditnepa;

- CHJIa JABJICHUS KUIKOCTH Ha IUIOCKYIO CTCHKY;
- 3aKOH Apxumena.

3 |OCHOBBI KHHEMATUKH KUIKOCTH.
PaCCManI/IBaeMI)IC BOIPOCHI:

- OCHOBHBIE TIOHSTHUS U OIIpPEAEIICHHS,;
- ypaBHEHHE PACXOOB.

4 |duHamuKa XUJIKOCTU. Y paBHeHUE bepryu.
PaccmaTpuBaemble BOIIPOCHI:
- ypaBHeHHe bepHyIIM U1l 37IEMEHTAPHON CTPYHKH UIEAIBHOM JKUIKOCTH;

- ypaBHeHHEe bepHym A7t OTOKA pearbHON )KUAKOCTH;




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

- TpyOKa [uto;
- pacxogomep Bentypu.

Pexxumebl JBHXXCHUA )KI/II[KOCTI/I.FI/IZ[paBJII/I‘leCKI/IC COIIPOTUBJICHHA.
PaccmatpuBaemble BOIIPOCH:

- peKuUMBI ABMXKEHUA Kuakoctu. Popmya PeliHonbaca;

- MECTHbIE CONPOTHBIIEHH. Y paBHeHUe Belicbaxa;

- CONPOTHUBIIEHHMS TI0 JyinHe. Y paBHeHue Beticbaxa-/lapcu;

- (pu3rueckmii cMBICT K03 PUIIEHTa TIOTEPE.

JlamMuHapHBIN 1 TYypOYJICHTHBIA PEKUM ABUKCHUS KUIKOCTH.
PaccmarpuBaeMbie BOTIPOCHI:

- TAMUHAPHBIA PEXKUM JIBIKEHUS )KUIKOCTH B KPYTIBIX TPyOax;

- OIIpeJIeTICHUE pacxo/ia B TpyOOIpOBO/IE MIPH JIAMHUHAPHOM PEKUME;

- bopmyna Iyazeiins;

- TypOyJIEHTHBII PEKUM IBUKCHUS JKUIKOCTH,

- rpaduk Hukypan3e.

['uppaBnuyeckuii pacyeT TpyOOIpoBoaa.
PaccMarpuBaembie BOIPOCHI:

- pacueT TpyOOIpOBOAa OTHOTO AUAMETPA;

- CaMOTEYHBIH TPyOOIPOBO;

- IOCJICA0OBATCIIbHOC COCIUHECHUEC pr6OHp0BOZ[0B;
- apaiyiecJibHOC COCANHCHUC pr6OHp0BOIlOB;

- pa3BETBIICHHBIN TPYOOIIPOBO/I;

- cU(OHHBIN TPYOOIIPOBO/I;

- TpyOONPOBO/I C HACOCHOM TTO/1aueH KHUIKOCTH.

IM'mapaBouueckuit yaap.

PaccmarpuBaeMbie BOTIPOCHI:

- KosieOaTeIbHBIN MpoIiecce B TPyOOIPOBO/IE IPH THAPABIMYECKOM yIape;
- (hopmyia XKykoBckoro;

- 3aluTa TpY6OHpOBO,HHI>IX CHUCTEM OT ' ApaBJIMYCCKOro yaapa.

Hcteuenue KUIKOCTH U3 OTBCpCTI/Iﬁ 1 HaCcaaoK.

PaccmarpuBaeMbie BOTIPOCHI:

- HCTEUEHHE KUIKOCTH U3 MAJIOr0 OTBEPCTHS;

- ICTEUEHHE U3 MAJIOTO OTBEPCTHUS B TOHKOW CTEHKE IPHU IIOCTOSHHOM YPOBHE;
- ICTEYEHHE U3 OTBEPCTHS B TOHKOH CTEHKE NPH IIEPEMEHHOM HAIope;

- ICTEYEHHE TI0/T YPOBCHb;

- ICTEUEHNE Yepe3 HaCaaKy;

- ICTEYEHHE JKUIKOCTH Yepe3 OOJIbIINE OTBEPCTHSL.

10

Knaccmbm(aum{ " pacyCT HACOCHBIX YCTAaHOBOK.
PaccmaTprBaemble BOIIPOCHI:

- HapaMeTpsl paboTHI Hacoca;

- IMHAMHUYECKHe HACOCHL;

- 00BbeMHBIE HACOCHI

- JOCTOMHCTBA U HEJOCTATKH HACOCOB PA3IMYHBIX TUIIOB;
- cITOCcOOBI PEryINPOBaHUS paOOTHI HACOCOB.

4.2. 3a"sATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

H3MmeHeHre H30BITOYHOIO U BAKYYMMCETPHUYCCKOI'O JaBJICHHS.

B pesynbraTe BIIOTHEHHS TAOOPAaTOPHOI pabOoTHI onpeesieTcs: H30BITOYHOE M BAKKYMETPHIECKOE
JIaBJICHNE C TIOMOIIBI0 MAHOMETPA M ITbE30METPA; BHIYMCIISETCS aOCOMIOTHAS U OTHOCHTEIIbHAS
MOTPELIHOCTh BEIUUCIICHUH.

Onpez[eneHHe YACJIBbHBIX 3HepI‘Hﬁ KHUJIKOCTHU B ITOTOKC C ICPCMCHHBIM KMBBIM CCUCHUCM.
B pesynbrate BhINOIHEHHS 1AOOPATOPHOI PabOTHI H3MEPSETCS THE30METPHUUECKHI HAIIOp B TPYOOIIPOBOIE
C pa3IMYHBIMH CEUCHUSMHU; IO pPE3yIbTaTaM BBIUYMCICHUH cTponTcs rpaduk Hamopa.

OmpeneneHre peXUMOB JIBHKCHUS KUIKOCTH.
B pesynbraTe BITOTHEHHS 1a00paTOPHOH pabOTHl Ha OCHOBE MPOBEJCHHBIX OIIBITOB M HA OCHOBE
PEe3yNIbTaTOB BEIYHMCICHUH ONPEAEIeTCS PeXKUM TEUEHHS KUAKOCTH (JIAMHHAPHBIHN, TYpOYIEHTHBIN)

Onpe,ueneHI/Ie rHApaBINYCCKUX COHpOTI/IBJ'IeHI/II\/'I Mo JJINHC HAIIOPHOI'O pr60np0Boz[a n

ko3 duuuenta Hapcu.
B pe3sysibTaTe BHIIONHEHUS 1A6OPATOPHO# paboThI ONPEAEISAIOTCS THAPABINYECKUE COPOTUBIIEHHS 110
JUTHHE HAITOPHOTO TpybompoBoaa u koaddunuenta Jlapcu.

Omnpenenenne kodPpPuIMeHTa MECTHBIX THAPABIMUESCKUX COMTPOTUBIICHHM.
B pesynbrarte BRIOIHEHHUS Tab0paTOpHOIT paboThI onpeaessroTes Ko3pPHIIneHTa MECTHBIX
THIPABIMYECKHX COMPOTUBIICHHUH.

H3y‘-IeHI/IC TUAPABINYCCKOr'O yaapa.
B PE3YyIbTATE BBINTOJTHCHU na6opaT0pH0171 pa60TI)I JACMOHCTPUPYCTCA FI/I)lpaBJ'II/ILIeCKI/Iﬁ yaap,
BO3HI/IK310HH/II71 B pr6onp030)1e; PacCUYUTBHIBAOTCS OCHOBHBIC MTApaMETPhI THAPABINYCCKOIO yaapa.

Hcteuenne KUAKOCTHU YCPE3 OTBCPCTUA U HACAAKU.
B pesynbrate BeITOTHEHHS TAOOPATOPHOI pabOTHI IEMOHCTPUPYETCS UCTEUEHHE YePe3 pa3InIHbIe
OTBEPCTHS M HACAIKH; PACCUUTHIBAIOTCS OCHOBHBIE TAPaMETPHI.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

OcHOBHOE ypaBHEHHUE T'MAPOCTAaTUKHU. PaBHOBECHE )KUJIKOCTH B COCY1ax.
B PE3YIBTATE BBINTOJTHCHUA MPAKTUYCCKOTO 3aJIJaHNs paCCMAaTPUBAIOTCA 3aJa4uu IJIA 3aKPCTIIICHUA
OCHOBHOT'O YpaBHEHUS THIPOCTAaTUKH, 3aKOHa ApXUMe/a.

I[aBJ'IeHI/Ie KHUIAKOCTH Ha INNIOCKHE U KpHBOJ’IHHCfIHBIC ITOBCPXHOCTH.
B PE3YAbTATE BBINTOJIHCHUS MPAKTUYCCKOIO 3a/laHUs paCCMATPUBAIOTCA 3adavun U1 3aKPCTIJICHUS TEMbL
«I[aBJ'IeHI/Ie KHUIKOCTHU HA ITIJIIOCKHE U KpHBOJ’IHHeﬁHHe MMOBCPXHOCTHN.

YpaBHeHue bepHyuH U IOTOKA peanbHOU KUIKOCTH.
B pesynbrare BbINOIHEHUS IPAKTUYECKOTO 3a1aHUSI PACCMAaTPUBAIOTCS 3a7aud 1JIsl 3aKPEIIIICHUS
ypaBHeHMsI bepHyu 1515 1OoToKa peanbHON KUIKOCTH.

I'mppaBnnyeckne CONPOTHUBIICHHUS.
B pesynbpraTe BRINOTHEHHUS MPAKTHYECKOTO 3aaHUS pACCMATPHUBAIOTCS 3a1a4H IS 3aKPETIICHUS
ypaBHenus Beiicbaxa, [lapcu (MecTHBIE U 11O JAJIMHE ITOTEPH).

Pacuer Tpy6onpoBOI0B NPH MOCIEA0BATEIBLHOM U MApaLIEIbHOM COETUHEHUU TPYyO

pa3sHoro AuamMeTpa.
B PE3YJIbTATE BBINTOJTHECHUSA MPAKTUYCCKOI0O 3aJlaHrs paCCMAaTPUBAIOTCA 3aJauu IJIA 3aKpPCIJICHUA pacyeTa
pr6OHpOBOIlOB mapaji€IbHOTO U TOCJIICA0OBATCIIBHOTI'O COCANHCHU .

Pacuer TpyOomnpoBO0OB Mpu U3MEHEHUHU PacXoja BIOJb MTyTH U pacueT BOJAOIPOBOIHON

CCTH.
B pesynbrate BRITOTHEHHS HPAaKTHIECKOTO 331aHHS PACCMATPUBAIOTCS 331a4H /ISl 3aKPEIUICHHS TaHHOH
TEMBL.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

/T
7 |'mopaBnudeckuii ynap B TpyOax.
B PE3YIBTATE BBIMTOJHEHUA MTPAKTUYCCKOI0O 3aJaHUA paCCMAaTPUBAIOTCA 3ada4u I 3aKPETIIICHUS TEMBI 110
TUpaBInIecKoMy yaapy (popmyna XKykoBckoro).
8 |HcTeueHue )KUIKOCTU Yepe3 OTBEPCTHS U HACAKYU MPH MTOCTOSTHHOM U IEPEMEHHOM
Harmope.
B PE3YIBbTATE BBINTOJTHECHUA MPAKTUYCCKOI'O 3aJIlaHrs paCCMAaTPUBAIOTCA 3aJa4r Ha UCTCYCHUE YE€PE3
OTBEPCTUA U HACAIIKH.
9 |OmnpeneneHne mapamMeTpoB HACOCHON YCTaHOBKH.
B PE3yIAbTATE BBIITOJIHCHUS MPAKTUICCKOIO 3aHATHA PACCMATPUBACTCA MCTOJAUKA paciCTa NapaMETpPOB IIPpU
MMPOCKTUPOBAHUHN HACOCHBIX YCTAHOBOK PA3JINYHBIX THUIIOB.
4.3. CamocrosTenbpHas paboTa 00yJarOIIMXCS.
No .
Bun camocrosiTenbHO# paboTh
/1
1 |IIpopaboTka yueObHOrO MaTepuaja no yueOHOW U HAy4YHOH JIUTEpaType
2 | BoimonHeHHue KypcoBOi paboTHI.
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTAlNH.
4 | TloaroToBKa K TEKyIeMy KOHTPOJIIO.

4.4. [IpuMepHbI NepeyeHb TEM KypPCOBBIX padoT
Pabota coctouT u3 AByX 4yacTeil:

1. PacueT HanopHOTO TpyOONPOBOAA;

2. Uccnenosanue pexxuMoB pabOThI 3JIEMEHTOB HACOCHOW YCTaHOBKU B

3aBUCHUMOCTH OT XapPaKTCPHUCTUKU HCHTpO6e)KHOFO Hacoca.

[Ipu BeINOSHEHUN PaOOTHI ONIPEAEIAETCA:

Yacts 1. [IpomyckHasi ciocoOHOCTH TpyOompoBoaa (2 cityyasi) U AaBJlICHHUE B

JIBYX CEUECHUSX, a TAK)KE TMIPABIMYECKOr0 yaapa;

Yactp 2. Pexumbl paboThl HACOCHON YCTAaHOBKHU M UCCJIEIOBAHUE PEKHMOB

HAaCOCHOM yCTaHOBKH.

I'paduueckas yacTh AOKHA colepkaTb TIpadUKH, BBINOJHEHHbIE Ha

dbopmate A3-A4:

1. [TocTpoeHue nbe30MeTPUIECKUX JINHUM;

2. HccnenoBanne M3MEHEHUI peXxMMa HACOCHOM YCTAHOBKM (ITapajlieIbHOE

1 TIOCJIeIOBaTEIbHOE COeIMHEHNE) Ha 2-4 TUCTaxX.

BapuanTtsl
1. Yacts 1
d 1=200 mMm



d 2=200 mm
d 3=150 mm
1 1=300 m

1 2=400 m

1 3=600 m
J=19

H 1=7Twm

H 3=14wm

P H=3,2 atm
Yacts 2
Mapxka nacoca 6H/[
Q=70 n/c
d=170 mm

1 1=800 m

H I'=60 m

h (r.Bc)=2 m
2. Yacrs 1

d 1=250 mm
d 2=200 mMm
d 3=180 mm
1 1=400 m

1 2=300 m

1 3=700 m
J=16

H 1=5m

H 3=10m

P _H=2,8 atm
YacTts 2
Mapka nacoca SMJI-7
Q=24 n/c
d=150 mm



1 1=1000 m
H I'=200 m
h (r.Bc)=4 m
3. Yacts 1

d 1=250 mm
d 2=200 mMm
d 3=200 mMm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H 1=6wm

H 3=10m

P _H=2,5 atm
YacTts 2
Mapxka nacoca 3K-6
Q=12 n/c
d=150 mm

1 1=900 m
H I'=40m

h (r.ec)=4 m
4. Yactsb 1

d 1=250 mm
d 2=200 mm
d 3=200 mMm
1 1=400 m

1 2=300 m

1 3=700 m
J=17

H 1=6 m

H 3=10w™



P _H=2,5 atm
YacTts 2
Mapxka nacoca 4K-6
Q=32 n/c
d=200 mm

1 1=1100 m
H I'=50m

h (r.Bc)=6 m
5. Yacts 1

d 1=200 mm
d 2=220 mMm
d 3=200 mm
1 1=200 m

1 2=500 m

1 3=600 m
J=17

H I=6m

H 3=10m

P _H=2,8 atm
Yacts 2
Mapka nacoca 3B-200
Q=100 n/c
d=220 mm

1 1=1100 m
H I'=100 m
h (r.Bc)=8 m
6. Yacts |

d 1=200 mMm
d 2=220 mm
d 3=200 mMm
1 1=200 m



1 2=500 m

1 3=600 m
J=17

H I=6m

H 3=10m

P _H=2,8 atm
YacTts 2
Mapka nacoca 3B-200
Q=100 n/c
d=220 mm

1 1=1100 m
H I'=100 m
h (r.Bc)=8 m
7. Yacts 1

d 1=180 mm
d 2=220 mm
d 3=200 mMm
1 1=300 m

1 2=500 m

1 3=600 m
J=17

H 1=6 m

H 2=4m

H 3=4m
P_H=3 atm
Yacts 2
Mapka Hacoca 6K-12
Q=48 n/c
d=180 mm

1 1=900 m
HTI=12m



h (r.Bc)=2 m
8. Yacts 1

d 1=180 mm
d 2=240 mm
d 3=200 mMm
1 1=400 m

1 2=800 m

1 3=600 m
J=18

H 1=10m

H 2=4m

H 3=5m

P _H=3,5 atm
Yacts 2
Mapxka nacoca SMJI-7
Q=20 1/c
d=160 Mmm

1 1=1000 m
H I'=120 m
h (r.Bc)=2 m
9. Yacts 1

d 1=180 mm
d 2=240 mm
d 3=200 mm
1 1=400 m

1 2=800 m

1 3=600 m
J=18

H 1=10m
H 2=4m

H 3=5m



P _H=3,5 atm
YacTts 2
Mapka nacoca 6H/I
Q=50 n/c
d=220 mm

1 1=1200 m
H I'=60 m

h (r.ec)=4 m
10. YacTs 1
d 1=180 mm
d 2=160 mm
d 3=200 mm
1 1=500 m

1 2=800 m

1 3=500 m
J=18

H I=11w™

H 2=3wm

H 3=5m

P _H=2,5 atm
Yacts 2
Mapka Hacoca 4K-6
Q=32 n/c
d=220 mm

1 1=800 m

H I'=70m

h (r.Bc)=6 m

5. llepeueHp wu3AaHUN, KOTOPBIE

OCBOEHUHU JTUCIUIUINHBI (MOJTYJIST).

PEKOMEHIYETCA HCIIOJIb30BaTh IPHU

Ne
/o

bubnnorpaduueckoe onucanue

MecTto nocryna




Yanosa, M. FO. 'uppasnuka. Ctatuka. KunemaTtuka :
y4e0HOEe MOCOOMe ISl CTYACHTOB CTIICIIHAILHOCTEH
23.05.01 «Ha3eMHbIE TPAHCIOPTHO-TEXHOJIOIMUECKUE
cpeactBay, 23.05.03 «moaBMXHOM COCTaB KEJIE3HBIX
nopor» / Yamosa M. 1O., Cokonbcknii A. K.,
I'puropses I1. A., IIymxun A. . - Mocksa : PYT
(MHUT), 2020. - 59 c. - b. 1. - Teker :
HEIOCPEICTBCHHBIN.

URL:
https://e.lanbook.com/book/175990
(mata obpamenwus: 01.04.2023). -
TekcT: 37IeKTPOHHBIN.

Pxagnes, A. A. I'mapaBnuka : yyeOHoe mocodue / A.
A. PxaBueB. — Cankrt-IletepOypr : CIIOIJITY,
2020. — 96 c. — ISBN 978-5-9239-1184-8.

URL:
https://e.lanbook.com/book/159312
(mata obpamenws: 01.04.2023). -
TekcT: 37eKTPOHHBIN.

Ha6oxka E.M. I'unpasnuka : yuebHoe nmocodue /
Ha6oka E.M.. — Ilepms : [lepMmckuii HallMOHaIbHbBIN
UCCJIEA0BATEIbCKUI NIOJIUTEXHUYECKUNA YHUBEPCUTET,

2013. — 139 c. — ISBN 978-5-398-01100-5.

URL:
https://e.lanbook.com/book/160536
(mata oopamenus: 01.04.2023). -
TeKcT: AIeKTPOHHBIH.

Huxutun, O. @. ['mapaBnvka v rupOITHEBMOIIPUBO/T
: yue6Hoe rocooue / O. ®. Hukutun. — 2-¢ u3j.,
ucnp. u gon. — Mocksa : MI'TY um. baymana, 2012.
— 430 c. — ISBN 978-5-7038-3591-3.

URL:
https://e.lanbook.com/book/106279
(mata oopamenwms: 01.04.2023). -
TekcT: 37eKTPOHHBIN.

Kanyctun, A. M. I'uapaBiuka v ruipaBInyecKue
MaIlMHBI : y4eOHOe TToco0ue [0 AUCHUIUINHAM
"T'unpasnuka", "['unporazogunamuka", "['unpasnvka
U THIpaBinyeckue Mamuubl", "T'uapaBinuka u
TUIPONPUBOA" ISl CTYJEHTOB OYHOM, 3a04YHOU U
JTUCTAaHIIMOHHOM opm oOyuenus| / A. M. KamycTus,
A. I1. Crapukos, M. C. lllepctoouToB ; OMCKHii
rOCYyAapCTBEHHBIN YHUBEPCUTET MMyTEH COOOIIECHUS. -
Owmck : OMI'VIIC, 2015. - 129 c.

URL:
https://e.lanbook.com/book/129164
(mata oOpamenus: 01.04.2023). -
TekcT: 3JeKTPOHHBIH.

Hsanosckuit, FO. K. OcHOBBI Teopu# ruponpuBoa :
yaeoHoe mocobue / 0. K. UBanosckwit, K. 1.
Moprynos. — Canxt-IlerepOypr : Jlanp, 2022. —
200 c. — ISBN 978-5-8114-2955-4.

URL:
https://e.lanbook.com/book/212657
(mata obpamenws: 01.04.2023). -
TekcT: 37IeKTPOHHBIN.

BupTtyanbsHbIi 1a00paTOpHBINA TPAKTUKYM I10
HANIOPHOM THIPaBJIMKE U THAPOMAIINHAM: YueOHOoe
nocobue. Konomes E.H. TBepckoit

roCyAapCTBEHHBIN TEXHUYECKUH YHUBepcUuTeT, 2020.
- 108 c.

URL:
https://e.lanbook.com/book/171306
(mata oopamenus: 01.04.2023). -
TeKCT: AIeKTPOHHBIH.

['unpaBnuvka : y4eOHUK U TPAKTUKYM JJIs1 By30B / B.
A. Kyaunos, 2. M. Kapramos, A. I'. KoBanenxko, U.
B. Kyaunos ; non penakuueit B. A. Kynunosa. — 4-¢
u31., nepepabd. u gomn. — Mocksa : 3naTenbcTBo
FOpaiit, 2022. — 386 c.

URL.: https://urait.ru/bcode/489356
(mata oopamenus: 01.04.2023). -
TekcT: 3JeKTPOHHBIH.

Jleontses, B. K. Hacockl 1 HacoCHbIE YCTaHOBKHU:
pacyeT HaCOCHOW YCTaHOBKH : y4eOHOE mocoOue s

URL.: https://urait.ru/bcode/496511
(mata oopamenus: 01.04.2023). -
TekcT: 37eKTPOHHBIN.




By30B / B. K. JleonTtseB, M. A. BaparieBa. — 2-e u3g.
— Mocksa : UzparensctBo FOpaiit, 2022. — 142 c.
— (Bricmree obpazoBanue). — ISBN 978-5-534-
13028-7.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TIPHU
OCBOEHUHU JTUCIUIUIMHBI (MOTYJIS).

Odunmanereiii cait PYT (MUUT) (https://www.miit.ru/)

Hayuno-texuunueckas oubauorexka PYT (MUNT) (http:/library.miit.ru)

Oo6pazoatenbHas miardopma «tOpaitt» (https://urait.ru/)

OOmue wHpOpPMaMOHHBIC, CIpPAaBOYHBIE M TOWCKOBBIE «KOHCYIbTaHT

[Tmroc» (http://www.consultant.ru/),

«[apanT» (http://www.garant.ru/),

['maBnas kuura (https://glavkniga.ru/)

DnekTpoHHO-O0MONIMoTeyHas cuctema uznaatenbcrna (http://e.lanbook.com/)

DNeKTpoHHO-0ubnoTeyHas cucrema ibooks.ru (http://ibooks.ru/)

7. llepeueHb  JNHIIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTO
IpPOrpaMMHOr0 OOECIEUYEeHUs, B TOM YHCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,

HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTUTAHBI (MOYJIS).

Microsoft Office (Word, Excel).
KOMIIAC-3D.

8. Omnucanme MaTepHaTbHO-TEXHUYCCKON 0a3pl, HEOOXOAUMON I
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTUINHE (MOIYIIIO).

YueOHble ayUTOPUU ISl MPOBEACHUS YUYEOHBIX 3aHATHM, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMu IEMOHCTPAITMOHHOTO 000PY10BaHMUS.

9. ®opmMa MPOMEKyTOUHON aTTECTAINH:

3auer B 5 cemectpe.
Kypcogas pabora B 5 cemectpe.

10. OuieHOUHBIE MAaTEpUAIBI.

OH@HO‘{HLIG MaTCpualibl, IPUMCHACMBIC IIPU ITPOBCACHUU HpOMe}I(YTOqHOﬁ
aTTcCTaluu, pa3pa6aTLIBaIOTCH B COOTBCTCTBHU C JIOKAJIbHBIM HOPMATUBHBIM

aktom PYT (MUNT).



ABTOpBI:

JIOLIEHT, CTapIIUiA HAYYHbIN
COTPYIHUK, K.H. Kadeapsl «HazeMHbIe
TPAHCIIOPTHO-TEXHOJIOTUYECKHUE
CpeacTBa»

JIOLIEHT, K.H. kKadenpsl «HazemHubie
TPaHCIIOPTHO-TEXHOJOTUIECKHE
CpEICTBa»

CorJiacoBaHo:

3aBeayromuii kadeapoit BuTPIIC
3aBenyromuii kadeapoit PuTKHT

[Ipencenarens yueOHO-METOIMUECKOM
KOMHUCCHU

A K. CokoabCKkui

I1.A. I'puropnes

M.B. Ko3znos

ITI.A. I'puropnen

H.A. AanpusiHOBa



