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1. IHHEPEYEHDb

IIVTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA TIO

JUCHUIVIMHE, COOTHECEHHBLIX C IINIAHUPYEMBIMHM PE3YJIbTATAMMU
OCBOEHUA OBPA30OBATEJIBHOM NPOI'PAMMBI

Buj nesiTeJIbHOCTH BBINMYCKHUKA

I[I/ICI_II/IHJII/IHa OXBAaThIBacT
TEXHOJIOTHYECKON

KpyT

BOIIPOCOB,
U TPOHM3BOJCTBCHHO-YIPABICHYCCKON U

OTHOCAIIUXCA K MMPOU3BOJACTBCHHO-

SKCIICPUMCHTAJIBHO-

HCCIIeIOBATEIbCKON BHIaM HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH BBIITYCKHHKA B COOTBCTCTBUHU C
KOMIIECTCHIUAMUA U BUAAMU ACATCIIBHOCTH, YKa3aHHBIMU B y‘le6HOM IJIaHE.

eab AMCHUIIHHBI
[{enbro TUCIUIUIMHBI SBISETCS: OCBOCHHE OakalaBpaMH CMEXKHOW OTpacid CTPOUTEIHHON

TCXHUKU, Bblpa6 OTKEC

HAaBBIKOB

TBOPUYCCKOI'o HMCIIOJIb30BAHUA

3HaHUW TpU BHIOOpPE U

IKCIUTyaTalli  00OpYIOBaHUS CHCTEM BOJOCHAOXKEHUS M BOJOOTBEICHHS, NPUMEHSEMOTO B
CTPOUTENILHON UHTyCTPHUH.

3agaun QM CHMILIMHBI

3amayaMu JUCHUILIMHEI SIBIISIETCS:
- MOJIy4eHHUE 3HAHUW MO OCHOBHBIM IOJOKEHUSM CTAaTUKU M TUHAMHUKHU KHIKOCTH M rasa,
COCTABJISIIOLIIME OCHOBY pacueTa THUAPOTEXHUYECKUX CHUCTEM M WHXXCHEPHBIX CeTed u

COOPYKEHHU;

- IOJIYYCHUA 3HAHUH 110 HaITpaBJICHHUAM U IICPCIICKTUBAM Pa3BUTUA CUCTEM BOI[OCHa6)K€HI/I$I u
BOJIOOTBEJICHUSI COOPY)KEHHH M HACEIICHHBIX MECT, JJICMEHTOB 3THUX CHUCTEM, COBPEMEHHOTO
000pyI0BaHU;
- TIOJyYCHHUE HABBIKOB NMPOCKTUPOBAHMS, a TaK K€ IKCIUIyaTalli U PEKOHCTPYKIUHU ITUX

CHUCTEM.
Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSA
KOMIIeTEeHIIUH KOMIIeTeHIHii 1O AUCHUIIHHE
1 2 3
OIIK - 2 CHOCOOHOCTh  BBISIBUTH | 3HATH:
€CTECTBEHHOHAYUHYIO - €CTEeCTBEHHOHAYYHYIO  CYIIHOCTb  IpoOjem,
CYILLHOCTh mpo0yieM, | BOSHHKAIOMIMX B CHUCTEeMaX BOJOCHAOXKEHUS U
BO3HHUKAIOIIMX B XOJI€ | BOJOOTBEACHUS COOPYKEHHI M HACEIEHHBIX MECT;
npodeccnoHanbHOM yMeThb:
NEeSTeTbHOCTH, TIPUBJICYD | - CAMOCTOSITEILHO BEIOMPATH ITYTH PEIICHUS TTPOOIIeM,
JUTSt ux pEllIeHrs | BOSHUKAIOMIMX B CHUCTEeMaxX BOJOCHAOXKEHUS U
COOTBETCTBYIOIINI BOJIOOTBEJICHUSI COOPY>KEHHM M HACEJICHHBIX MECT, C
¢buzuko- MIPUBJICYEHUEM COOTBETCTBYIOIIETO ¢buzuko-
MaTeMaTU4eCKUi MaTeMaTUYeCKOro anrmapara;
anmnapar BJIA/IETh:
- (hU3MKO-MaTEeMAaTUUECKUM aIllapaToM JjIsl perieHus
po0ieM, BO3HUKAIOIINX B CUCTEMaX BOJOCHAOKEHUS
Y BOJIOOTBEJICHUSI COOPYKEHUN U HACEJICHHBIX MECT.
IK-1 3HaHUE HOPMATUBHOU 3HATh:

0a3bl B 001aCTH
WHXEHEPHBIX
HBBICKaHHﬁ, IIPUHIIMIIOB
MPOEKTUPOBAHHUS
3/1aHHH, COOPYKEHUH,
WHXEHEPHBIX CUCTEM U
o0opyIoBaHUA,
TUTAHUPOBKU U
3aCTPOMKH HACEIEHHBIX
MECT

- HOPMaTHBHYIO 06a3y B 00J1aCTH MH)KEHEPHBIX
HU3BICKAHMI;

- OCHOBHBIE TIOJIOKEHHUS CTaTUKU U JUHAMUKU
KUJKOCTH M Ta3a, COCTABIAIOLIME OCHOBY pacueTa
THAPOTEXHUYECKUX CHCTEM M WHXEHEPHBIX ceTed M

COOPYKEHHUI;
- OCHOBHBIC HaIlpaBJICHUSA W TEPCICKTUBBI PA3BUTHA
CUCTEM BOJOCHAOKEHUS u BOJIOOTBEICHUS

HACCJICHHBIX MECT U IT'OPOAOB;




yMeThb:

- CaMOCTOSITENbHO BBIOMpATh THIIOBBIE CXEMHBIC
peuicHud CUCTEM BOI[OCHa6)KeHI/ISI U BOAOOTBCACHMUA,
HACEJIEHHBIX MECT U TOPOJIOB;

BJIA/IETh:

- OCHOBaMH COBPEMEHHBIX METOIOB IPOCKTHPOBAHHUS

M pacdera CHCTEM WHXEHEPHOTO O0OpYyIOBaHUS
3JIaHHI, COOPYKCHUH, HACCIICHHBIX MECT ¥ TOPOJIOB.
IIK -8 BJAaJICHUE TEXHOJOTHEH, | 3HATh:
METOIaMH JOBOJKHU U - DJIEMEHTHI CHCTEM BOJOCHA0KEHUSA b3
OCBOEHUS BOJIOOTBEJICHUSI COOPY)KCHHM M HACEICHHBIX MECT W
TEXHOJOTHUECKUX TOPOJIOB COBPEMEHHOE 000PYIOBaHUE, YKCILITYaTaIUIO
MPOIIECCOB 1 PEKOHCTPYKITUIO ATUX CUCTEM;
CTPOUTEIILHOTO - TpaBWia W TEXHOJOTMM MOHTa)Xa, HAJAKH,
MIPOM3BO/ICTBA, WCIIBITAaHUS U CHAYM B DKCIUTyaTallMI0 KOHCTPYKITUH,
JKCILTyaTaIH, WHXEHEPHBIX CHCTEM 51 o0opynoBaHUS
o0CITyKMBaHUS 3[JaHUI, | CTPOUTEIHHBIX OOBHEKTOB;
COOPYKECHHI, yMeThb:
WHXCHEPHBIX CHCTEM, - COCTaBJISITh OTYETHl IO BBINOJHEHHBIM paboTam,
MIPOM3BO/ICTBA y4acTBOBaTh BO BHEJIPEHUH pE3yIbTaTOB
CTPOUTEILHBIX WCCJICIOBAaHUH U MTPAKTUYCCKHUX Pa3padOTOK;
MaTepHuasoB, U3ACIUNA U BJIAJIETh:
KOHCTPYKIMW, MAIllMH U | - METOJAAMH OIIBITHOW IPOBEPKH OOOPYIOBAHUS U
o0opynoBaHus CPEJICTB TEXHOJIOTHYECKOTO 00ECIICUCHHUS
- METOJAMHM OLIEHKH TEXHHYECKOTO COCTOSHHUSA U
OCTaTOYHOTO pecypca CTPOHUTENBHBIX OOBEKTOB,
000pyI0BaHUs
IIK -15 CIIOCOOHOCTB COCTABIIATh | 3HATh:
OTYETHI 110 - HAyYHO-TEXHUYECKYIO uHdopmaruto,

BBITIOJITHEHHBIM padoTaM,
y4acTBOBATh BO
BHEJIPEHUU PE3YIHTATOB
HCCIIEIOBAHUH U
MIPAKTUICCKHIX
pa3zpaboTok

OTEYECTBEHHOI'O U 3apyOeKHOTro OIbITA 10 CUCTEMaM
BOJIOCHA0>KEHUS M BOIOOTBE/ICHUS;

yMeThb:

- UCIIOJIb30BaTh CTaHJAPTHBIE NAKEThl aBTOMATU3aLNH
MIPOEKTUPOBAHMSI U UCCIIEIOBaHUIA;

- COCTaBJIATh OTUYETHI 1O BBHIIIOJIHEHHBIM padoTam,

- MPOBOJUTH HCIBITAaHUS 00pas3loB MNPOAYKIHH,
BBIIIYCKAEMOM MPEANPUATHEM CTPOUTENBHOMN cheprl 1
COCTaBJIATh NPOTrpaMMbl HCIBITAHUI;

BJIA/1€Th:

- HaBbIKaMH
3aJlaHHBIM
IIPOBOAMMBIX
pe3yIbTATOB;
- HaBbIKaMH BHEJPEHHUS PE3YyIbTaTOB UCCIENOBAHUN U
MPaKTUYECKUX Pa3padoToK;

- HaBBIKAMHU TIOJTOTOBKHM JIaHHBIX B YCTaHOBJIEHHOW
¢dbopme i cocTtaBiieHUs: 0030pOB, OTUYETOB, HAYUHBIX
Y MHBIX MYOJUKAIIH.

IMPOBCACHU A OKCIICPUMCHTOB 10
METOJHUKaM, COCTaBJICHUA OIIMCaHuA
HCCICNOBAaHUM W  CHCTEMaTHU3allus




2. MECTO JUCHMIIJIMHBI OBPA3OBATEJIBHOM

ITPOI'PAMMbI

B CTPYKTYPE

Juctunmuaa B1.6.18.2 «BomocHaGxkeHne W BOJOOTBEIECHHE C OCHOBAMHU THJIPABIUKH»
OTHOCHTCS K 0a30BO.

JuciunnnHa «BogocHa0eHne U BOJIOOTBECHUE C OCHOBAMH THPABIMKN» 0a3HpyeTcs Ha
3HAHUSX, MMOTYYECHHBIX IPU W3YYECHUU TAKUX YUEOHBIX TUCUHUILUINH, Kak: «Dusukay, «HxeHepnas
rpaduka», «MHxeHepHas reosorus», «OCHOBBI THAPABIUKU U TCTUIOTEXHUKU.

OcCHOBBIBasICh Ha M3YYCHHUH TIEPEUUCIICHHBIX TUCIUIUIAH, JUCIHUILTNHA «BomocHabx)eHue u
BOJIOOTBEJICHUE C OCHOBAaMH THJIPABIUKH» TIPEICTABIACT OCHOBY JUIA HW3YYCHHUS JAUCITUIUIMH
«OCHOBBI TEXHUYECKOW OJKCIUTyaTallMH, PEMOHTAa H COJACPKAHHUS OOBEKTOB HEIABMKUMOCTH Y,

«TexHuyeckas HKCHepTH3a OOBEKTOB  HEIABIXKUMOCTHY», «lcnonb3oBaHHE  MOA3EMHOIO
IIPOCTPAHCTBA 3AHUM U COOPYKEHUIN»
Takoe cucCTeMHOE MEXIUCLUUIUIMHAPDHOE W3Yy4YEHUE HANpPaBIC€HO Ha JOCTH)KCHHE
tpedyemoro ®I'OC ypoBHS MOJATOTOBKH IO KBaTU(PHUKAIIMK OaKaiasp.
3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI
3.1. Pacnpesesnenue o6beMa JMCUMILIMHBI 10 dopMaM 00yUeHH s
Tpyooemkocmob Oucyuniunsl 8 uacax
3 Buo
© g 2 g § S | Konmponv | npomescy
Dopma s | 2 &3 g 3 S :
N S 2 S S s = S'S Has MmouHOI
00yueHusn S S g 3 g
S s 2|88 S 3 X | paboma ammecma
S Q S o s Q‘ & S =
o S S 38 x> | S g X 3 S 3 uuu
S8 3|28 Z|Sy 39 | 33
| O /| TF 5|83 K= SIS
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aounas 3 - 144 | 14 8 6 - 121 Kp 9K3aMeH
3aoyHas - - - - - - - - -
(yckopenHoe
00yueHwue)
O4Ho-3209Has - - - - - - - - - -

3.2. PacnipenesieHne 00beMa TUCHMILIHHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

6m.u. 6 Pacnpeodenenue
unmepakmue no cemecmpam, wac
Tpyoo- | noii, akmue-
Buo yueonwvix 3anamuii emMKocmy | Holl, UHHO8A-
(uac.) UUUOHHOU 4
¢opmax,
(uac.)
1 2 3 4
|. KontrakTHasi paGoTa o0yuyarommuxcs ¢
npemnoaasareseM (Bcero) 14 4 14
Jlexumu (JIk) 8 2 8
JIaboparopusie padboTs (JIP) 6 2 6
KonTponbpHas padora (Kp) + - +
NunuBunyanpHbIe (TPYNIOBBIC) + ) +
KOHCYJBTAIIUU
Il.CamocToaTennnas pabGora 121 ) 121
ooyuaromuxcs (CP)
[Toaroroska K J1abOpaTOpHBIM paboTam 31 31
[ToaroToBKAa K 9K3aMeHY B TEUCHHE CEMecTpa 30 31
BrinosHeHHE KOHTPOJIBHOU pPabOThI 60 60
I11. IIpomeskyTOUHAasI aTTeCTAILUSA YK3aMEH 9 - 9
OO61ast TpyA0€MKOCTb TUCHUTUIMHBI yac. 144 - 144
3ad. elI. 4 - 4




4. COAEP)KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB IMCUMILIMHBI IO BUAAM YU4eOHBIX 3aHATHI

- 1J1s1 3204HOI (pOpMBI 00YUEHHS:

Buowt yueonwvix 3anamauii, 6knrouan
CamocmoamenvbHyo pabomy
e o0yuarowuxca u mpyooemKocme;
pas- Haumenosanue Tpyooem- (uac.)
oena u pasoena u Kocms, yuedHble 3auAmMUA camocmon
memol mema oucyunuHbl (uac.) menvnas
nexyuu aadopamopHbvie paboma
pabomol ooyuaro-
wuxca*
1 2 3 4 5 6
1. OcHOBBI rHIPABJIMKH 22 1 - 21
1.1 OCHOBHBIC 3aKOHBI THAPOCTATUKH. 10,5 0,5 - 10
1.2 OCHOBHBIE TTOHATHSA 11,5 0,5 - 11
THJIPOJIMHAMUKH.
2. CucTeMBI BOTOCHAOKEHUS 47 3 4 40
31aHuM
2.1 [loTpeburenu BoAbI B 3MaHUSAX, 11 1 - 10
TpeOOBaHUs, NPEIABIBIICMBIC K
BHYTPEHHEMY BOJIOTIPOBOJY.
2.2 X0341iCTBEHHO-TIUTHEBOI 25 1 4 20
BOJIOTIPOBO/I.
2.3 Cucremsbl ropsiuero 11 1 - 10
BOJIOCHAO0XCHMSI 3IaHU.
IIpoTuBONOXapHBIA BOAOIPOBO.
ITpon3BOACTBEHHBIN BOAOIIPOBO/IL.
3. Cucremsnl BOJI00TBEACHUS 32 2 - 30
31aHuM
3.1 TpeOoBaHus, MpenbsSBIsIEMbIE K 16 1 - 15
cUCTeMaM BOJIOOTBEICHUSI
sqapnii. CHUCTEMBI HW  CXEMBI
BHYTPEHHEH KaHATM3aIHH.
3.2 ONeMEHThI, KOHCTPYHPOBAaHNE U 16 1 - 15
pacué€r CHUCTEM BOJIOOTBEJICHHUS.
BonocToku 31aHuM.
4. MoHTa:xk cucreM BHYTPEHHEro 34 2 2 30
BOJIOCHA0KEeHU S "
BOJI00TBEIEHUS UX
IKCILTyaTanust
4.1 MOHTaX CHCTEM BOIOCHAOXKEHUSA 23 1 2 20
1 BOJIOOTBE/ICHHSI.
4.2 Cnaua B skcmuryatanuio. OcMoTp 11 1 - 10
u PEMOHT CUCTEM u
o0opyoBaHusl.
HUTOI'O 135 8 6 121




4.2. CopeprxaHue JMCHMIIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3fe]aM U TeMaM

Buo
Ao 3AHAMUA 6
pasden Haumenosanue . UHMEPAKMUGHOL
au paszoena u memwl Cooepiicanue 1eKYUOHHBIX 3AHAMULL » aKmugHot,
oucCyuUnIUHbB UHHOBAUUOHHOUL
membol
dopmax,
(uac.)
1 2 3 4
1. OcHOBBI THIPABJIUKH - -
1.1 OCHOBHBIC 3aKOHBI PaccmaTpuBaroTcst OCHOBHBIC TTOHATHUS u -
THUIPOCTAaTUKU onpeaeneHus. JlaeTcs ompeneneHue  KHUIKOCTH.
PaccmaTpuBaroTCsl TEXHHYECKHE  XapaKTEPUCTUKHU
JKUAKOCTH W ee cBoictBa. JlaeTcss moHATHE
TUAPOCTATUYECKOTO  AABJICHHS U €ro CBOMCTB.
YpaBHeHHUs paBHOBECHS JKUJKOCTH.
PaccmaTtpuBarorcss  BuAsl  JaBieHus.  Bakyym.
[Ibe3oMeTprUUecKuit M TUAPOCTATUYECKUM HAIMOpHI.
OcHOBHOE YpaBHEHHE THPOCTATUKH.
1.2 OCHOBHBIE OHATUSA PaccmarpuBaroTcsi  BUABI  OBUKEHUS  KUAKOCTH, -
TUAPOIUHAMUKHI THIpPaBINYECKUE  3JEMEHThl IOTOKa  JKHJKOCTH,
pPaBHOMEpPHOE W HEPAaBHOMEPHOE  JABWXKCHHUS,
HAIIOPHBIA U OE3HANOPHBIN MOTOKU. J[at0TCS BBIBOJIBI
YpPaBHEHUSI  ABWKCHHUS  JKHIKOCTU:  ypaBHEHHE
Bepuynnu. I'unpaBnuueckue CONPOTHUBJICHHUSL.
PaccmaTpuBaroTcs peXUMBI ABMXKEHUS KHJIKOCTH:
JTAMUHAPHBIN, TYPOYICHTHEIN.
2. Cucrembl 2
BOJOCHAOKeHMS 31aHUIl
2.1 [MotpeOurenu Boabpl B | PaccMaTpuBaroTCs CIEAYIOIIME BOMNPOCH: pOIb U
3IaHUSX TpeOOBaHU, | 3HAYCHHE CHUCTEM BOAOCHAOXEHHS W BOJOOTBEICHHS
MIpeIbsABIsIEMbIE K | 31aHuil. OCHOBHBIE HaIpaBiIEHUS W TEPCHEKTUBBI
BHYTPECHHEMY pa3BUTUSl BHYTPEHHUX CHCTEM BOJOCHAOXKEHHA U
BOJIOIIPOBOLY BOooOTBelleHHA. [loTpeOuTeny BOIbI B 3HaHUSIX,
TpeOOBaHUs, TMpPEIbSIBISEMblE K  BHYTPEHHEMY
BojionpoBoty. Hopmsel BomomotpeOneHus. Pexxumsr
BOJIOTIOTPEOICHUSL. Onpenenenne pacueTHBIX
pacxozoB u CcBOOOIHOTO Haropa BOJIBL.
Krnaccudukanus BHyTPEHHUX BOJIOMNPOBOIOB. JlaeTcs
KpaTKas XapakTEepUCTHUKA W HA3HAYEHUE CHUCTEM
BOJIOCHAOKEHHS 3/IaHUsI, TAKUX KaK XO3IHCTBEHHO-
MIUTHEBOM, INPOTUBONOMXKAPHBIN, INPOU3BOACTBEHHBINH,
TOpSIYero BOJIOCHA0KEHUSI.
2.2 XO03s1ICTBEHHO-IIUTEEBOM | PaccmaTtpuBaroTcst CIeqyroIue BOIIPOCHI: Jlexuus-
BOJOMPOBOI. XO3SIICTBEHHO-TTUTHEBOW BOJOIPOBOA: TPeOOBaHUS K BHU3YaJIU3alIHs
Ka4yecTBY BOJIbI, MPUHLIUITHAIbHAS CXeMa, PUOOPHI U (1 gac.)

obopynoBanue: TpyOBl, apmarypa, (acoHHBIE W
COCIMHUTENIbHBIE YacTH. OJIEMEHThl CETU: BBOJ,
BojioMepHEIH y3en. IIpocras cxema BomoCHaOXeHHS
3aHUSl  YCTPOMCTBO, MpUHIMN paboTel. Cxema
BOJOCHAOKEHHUS 3JaHUs C MECTHOM HACOCHOM
YCTaHOBKOH 0e3 perynupyrommx emkocteil. Cxema
BOJOCHAOKEHHUS 3JaHUs C MECTHOM HACOCHOM
YCTaHOBKOHM M THIApONMHEBMAaTHYeCKUM OakoM, Cxema
BOJOCHAOKEHHUS 3JaHUs C MECTHOM HACOCHOM
YCTAaHOBKOM ¥  BOJOHAmopHbIM Oakom. Cxema
BOJOCHAOKEHHUS 3JaHUsA C MECTHOM HACOCHOM
YCTAaHOBKOM W THAPONMHEBMAaTHYCCKUM OakoM Ha
yepaake. CxemMa BOJOCHAOXEHHSI 3[aHUSI C HACOCHOM
CTaHITUEH TTOJAKAYKY W THAPOITHEBMATHIECKIM OAKOM.
Cxema BOJIOCHAOXKEHUS 3JaHHS C PETyJIATOPOM
maBinennst. CxeMa  BOAOCHAOKEHUS  3JaHUS C
napajielbHbM  30HUPOBAaHUEM. 3JOHHas  CXema
BOJIOCHAOKEHUS 3JaHM c
KCIIOJIb30BAHUEM PETYJISITOPOB JIABJICHUS.




1 2 3 4
2.3 Cucrembl ropsiaero | PaccmarpuBarotcs I (53185 (0011150 BOTIPOCHI: -
BOJOCHAOKEHMS  3JaHMU. | TpeOOBaHUs K KadecTBY BoIbl Ha Hyxabl [BC;
IIpoTrBOMOXKapHBIH kmaccudukamus  cucteMm [BC:  oTkpwiTBIE U
BOJIOIIPOBO/I. 3aKPBITHIE CHCTEMBI, CHCTEMBI C BOJOTPEHHBIMH
[Ipon3sBoacTBEHHBIH KOJIOHKAMH; YCTPOMCTBO W NPUHIUI pabOTHI
BOJIOIIPOBO/I. cucteMm ['BC; xnaccudukanus mpoTHBOITOKAPHBIX
BOJIOIIPOBOJIOB: CHCTEMA C MOYKapHBIMH KpaHaMH,
CIIPUHKIIEPHAS U APEHYEPHAsI CUCTEMBI; yCTPOHUCTBO
W TpUHOUO paboThl; KiIaccUUKALMS CUCTEM
MTPOM3BOACTBEHHOTO BOJOIPOBO/IA.
3. CucremMbl BOI0OTBeICHUSA -
3JIaHUI
3.1 TpeGopanus, PaccmarpuBaercs KJIACCU(DUKAITUS cucreM -
MIPEIbABISCMBIC K | KaHAIM3aUM ~ 3JaHUN:  XO3SIMCTBEHHO-OBITOBAS,
CHUCTeMaM BOJOOTBEICHUS | POM3BOICTBEHHAS u TOXKIeBast. 3anmaya
3nanuid. CHCTEMBI U CXEMBI | BHYTpEHHEH KaHanmuzanuu. TpeOoBaHUs K cHCTeMe
BHYTpEHHEW KaHaIN3aIiH. | KaHAIH3AIlHH. IIpokmaaka BHYTPEHHHX
KaHaJN3al[HOHHBIX CceTel. OcobenHoctH
MPOEKTUPOBAHUS TPOU3BOJICTBEHHBIX  CTOKOBBIX
BOJl, CHCTEM KaHAIW3allMd B 3JaHUSIX OBITOBOTO
Ha3HAUCHHS U JKWJIBIX JIOMA.
3.2 DIIEeMEHTHI, PaccmaTpuBaeTcs ycTpoiicTBO U 000pyIOBaHME -
KOHCTPYHPOBAaHHUE U PACUET | XO3IUCTBEHHO-OBITOBON CHCTEMBI KaHATH3aLlUH.
CHUCTEeM  BOJOOTBEACHHWsA. | PemieHne cxemMbpl BHYTPeHHEH  KaHAIHM3AIlWU.
Bogocroxu 3manuii. Ilopsimok pacueTa CHUCTEMbI KaHAJIU3ALUK JKUIOTO
31aHUSL. YerpoiicTBo u obopynoBaHue
MIPOU3BOACTBEHHOM CUCTEMBI KaHaJIU3alH.
YcTpolicTBO U 000pyIOBaHHE JOXKAEBOW CHUCTEMBI
KaHanu3auu. Pacyer BOJIOCTOKOB.
4. MoHnTazk cucTem 2
BHYTPEHHETO
BOJOCHA0KeHUs U
BOJ00TBEIEHHUS UX
IKCILTYyaTalusl
4.1 Mowurtax cucteM | MoHTa)X BHYTPEHHEro BOAONpPOBOAA. MeTonbl Jlexug-
BOJIOCHA0KEHHMS M | MOHTaXa: POCCHINbIO, OJOKaMH, CaHTEXKaOWHAMH. BH3yaJTU3aIIHS.
BOJIOOTBEICHUSI. PaboThl Mo MOHTa)Xy BHYTPEHHHX BOJIOIIPOBOIOB (1 gac.)
31aHAd. MOHTaX BHYTPEHHEH  KaHaJIW3alUU.
MeToasl  MOHTaXa:  POCCHINIBIO,  OJIOKamw,
CaHTeXKaOWHaMH.
4.2 Cmaua B H3KcIUTyatanuio. | PaccmarpuBaroTcs BOIIPOCHI, Kacaroluecs -
OcMOTp W PEMOHT CHCTEM | HCIIBITAHHS BHYTPEHHETO BOJIOIIPOBOJIA.
1 000py/IOBaHHUSI. PaccmaTpuBaroTcs  BOIPOCHI 1O  SKCIUTyaTallH
BHYTPEHHEH KaHaJIN3aIIH.
4.3. JIaGopaTopHble padoThI.
Buo
3aHaAmMuUA 8
Ao Homep Obven unmepaxmueynoﬁ,
W paszdena Haumenoeanue nabopamopnoii padomot (wac,) aKmueHoil,
OUCYUNIUHbL UHHOBAUUOHHOIL
opmax,
(uac.)
1 2. Bonomepnble  y3mel W ycTpoMcTBa s 2 Tpenunr B manoit
H3MEpPEHHsI KOIMYECTBA PACXOyeMOH BOJBI rpymne (1 gac.)
2 HcnpITanne cCKOpoCTHOTO CUETYMKA BOABI 2 TpeHnuHr B maynoi
rpynne (1 gac.)
3 TpyObl, (acoHHBIE U COCIAUHHUTEIbHBIC YacTH 2 -
JUISI BHYTPEHHETO BOJIONIPOBO/IA U KaHAJIM3AIINH.
HUTOro 6 2




4.4. llpakTH4ecKue 3aHATHSA
Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI

4.5. KoHTpo/1bHBIEC MEPONIPUATHA: KOHTPOJIbHAsSI padoTa.

ellb:
3aKperieHue  TEOPETUYECKMX  3HaHUM, yMEHUI U TpUOOpETeHUS  HABBIKOB
NPOEKTUPOBAHUS M BBINOJHEHHS PAacyeTOB CHCTEM BOJOCHAO0KEHUWS W BOJOOTBEACHHS KHIIOTO
JIOMa, COOTBETCTBYIOIIMX KOMIETEHIUSAM U BUAAM AEATEIbHOCTH, YKa3aHHBIX B Y4€OHOM IIJIaHE.

Crpykrypa:
KoHTponbHast paboTta 1omkHa ObITh MpeICTaBlIeHa MOSCHUTEIbHOM 3anucKoi. [loscHuTenbHas

3ammcKa JIOJDKHA COJEpXKaTh CIEAYIONUE CTPYKTYPHBIC SJICMEHTHI. TUTYIBHBIA JIHCT, 3aJaHUE,
COJIepKaHue, PEIICHHS TOCTABICHHBIX 33]1a4, CIIUCOK MCIIOIh30BAaHHBIX HCTOYHHUKOB.
3amaHus I KOHTPOJIBLHON paOOTEL:
1. BeiOpaTh cucTeMy M CXeMy BHYTPEHHETO BOJIONPOBOJA JUIS JKUJIOTO JIoMa. BBINOIHHUTH
TPACCUPOBKY BOJOIPOBOTHOM CETH.

2. BbIYepTHTh aKCOHOMETPHUECKYIO CXEMY BOJONPOBOJA.

3. Ompenenuth  pacyeTHbIE pPacXoAbl BOJABI M TOAOOpaTh  JUAMETPHI TPYOOIPOBOJOB
BOJIOIIPOBOJHOM CETH.

4. Paccuurarh u nogo0paTh BoAOMep. BeIUepTUTH BOIOMEPHBIN y3€1 KUJIO0ro JoMa.

5. Omnpenenuts BeNUYMHY TpeOyeMOro Haropa BOJONPOBOIHOM CETH JKUIJIOTO JOMA.

6. BBIMOTHUTH pacyeT MOBBICHUTEIHHON HACOCHOMW YCTAaHOBKH.

7. BbIOpaTh cuCTEMy U CXE€MY TPACCUPOBKHU CUCTEMbl KaHAJIM3aLMU XKHUJIOrO JA0Ma.

8. BBIYepTHTH TPACCHPOBKY TPYyOOIPOBOAOB KaHAIN3AIIMOHHON CETH.

9. IlocTpouTh aKCOHOMETPUYECKYIO CXEMY BHYTPEHHEH KaHaJIM3alMOHHOW CeTH M pa3pe3 IO

KAHAJIN3aUMOHHOMY BBIIIYCKY.

10. OmpenenuTh pacueTHbIE pacxXo/ibl CTOYHBIX BOJI.

11. BeInonHUTH MPOBEPKY MPOMYCKHON CIIOCOOHOCTH BHYTPEHHEN KaHAIW3allMOHHOM CETH.
12. BoINOJAHUTB TPACCUPOBKY JABOPOBOM KaHAIHM3ALIMOHHOM CeTH.

13. PaccunTaTh pacxo/ sl CTOYHBIX BOJI ABOPOBOM KaHAIN3AIIMOHHOW CETH.

14. TlocTpouTh NpOaOIBHBIN MPOGUITH JBOPOBOI KaHATU3AIIMOHHOMN CETH.

PexoMeHmanmm no BBITTOJHEHUIO KOHTPOJIBHOM PadOTHI:

Kontponbnass pabora Bkimtouaer 14 3amanmii. VcxonmHble JgaHHBIE IS pacuera
IpernoJiaBaTesb BbLAAET HHIUBUAYATBHO KaX/I0My 00yJaromemMycs.

KontponbHas pabota BbIONHSETCS Ha JMcTtax ¢opmara A4, B TEKCTOBOM PEIaKTOpe
Microsoft Word, ueprtexku ¥ cxembl BBHINOJHSIOTCA B rpaduueckom pemakrope AutoCad, B
coorBercTBuM ¢ TpeboBanusimu CMK CTII 1.4-01-2005 «OdopmiieHne MOSCHUTENFHON 3aIUCKA
yueOHOI paboThI».

PexoMeH1yeMBbI€ HCTOYHHKM:
I'OCT 2.105-95. MexrocynapctBennbiii cragmapt. ECKJI. O0mue TpeOoBaHHS K TEKCTOBBIM
nokymeHTaM. — MockBa: M3narensctBo cTangaptos, 2012. — 14 c.

OcHOBHas uTeparypa
Nel, Ne2
JlonmonHuTENBHAS IUTEpATYypa
No 12, Nel3

OreHka pe3yabTaTOB BHINOIHEHUS] KOHTPOIbHOM paboThI:
[Ipu cnavye KOHTPONBHOM pabOTHI MpenojaBareilb OLUEHUBAET MPABUIBLHOCTH BBIMOIHEHUS
3aJaHui U 0()OPMIICHUS MOSICHUTEIBHOM 3aIUCKU.
B pe3ynbrare BBINOIHEHUSI KOHTPOJIBHOM paboThl, 00ydaromuics JOIKEeH




3HATh:

- OCHOBHBIC IIOJIOXCHHMS W JUHAMHUKH JKUIKOCTH M Ta3a, COCTABJIAIOIIME OCHOBY pacdera
TUAPOTEXHUYECKUX CUCTEM U UHIKEHEPHBIX CETEU U COOPYKECHUM,

- OCHOBHbIE HAIIPABJICHUs U MEPCIEKTUBBI Pa3BUTUS CUCTEM BOAOCHAOKEHUS U BOAOOTBEECHUS
HACEJICHHBIX MECT M TOPOOB; AJIEMEHTHI CHCTEM BOJIOCHAOKEHHS ¥ BOJOOTBEICHHUS COOPYKEHUN U
HACEJICHHBIX MECT U FOPOJOB COBPEMEHHOE 000PYL0BaHHE, IKCIUIYATALUIO U PEKOHCTPYKIIMIO 3TUX
CUCTEM;

- IpaBWIa ¥ TEXHOJOTMM MOHTaXa, HAJIAIKU, HCIBITAHWA M CHA4M B OKCIUIyaTalUIO
KOHCTPYKLUH, UHKEHEPHBIX CHCTEM M 000pYyJOBAHHUS CTPOUTEIIBHBIX 00BEKTOB;

YMETh:

- CaMOCTOATENbHO BBHIOMpPATh THUIIOBBIE CXEMHBIE PEIICHUS CHCTEM BOJOCHAOXKEHUS W
BOJIOOTBE/ICHUS, HACEJIEHHBIX MECT U TOPOJIOB;

- COCTaBJISITh OTYETHl IO BBIIOJHEHHBIM padOTaM, ydyacTBOBaTb BO BHEIPEHHUU PE3YJIbTATOB
UCCJICIOBAaHUN U MPAKTUYECKUX Pa3paboToK;

BIIQJICTh:

- OCHOBaMHM COBPEMEHHBIX METOJIOB IIPOCKTHPOBAHMS M pacyeTa CHUCTEM HH)KEHEPHOIO
000py0BaHus 3/1aHUM, COOPYKEHUHN, HACETIEHHBIX MECT U TOPO/IOB.

Breigaua 3amaHusi, mpueM W 3allUTa KOHTPOJBHBIX PAOOT MPOBOIATCS B COOTBETCTBUU C
KaJICHAApHBIM Y4eOHBIM IpadUKOM.
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5. MATPHIIA COOTHECEHUS PA3IEJIOB YUYEBHOM JUCIUILIMHBI K ®OPMUPYEMBIM B HUX

KOMIIETEHHUAM U ONEHKE PE3YJIBbTATOB OCBOEHUSA AU CIHHUIIJINHBI

Komnemenuyuu K Komnemenyuu Buo

Ne, naumeno e 071-60 Y77 % TIK ») tep, wac yueonvix Ouyenka
pazoenoe Oucyuniun wacos 2 1 6 3 Komn. sansmuii  |\P€3y1bmamog

1 2 3 4 5 6 7 8 9 10
1.OcHOBBI TUIpaBIUKH 22 + - - - 1 22 JIx, CPC 9K3aMeH
2.CucremMbl  BOAOCHAOXKEHUS 47 ) + + ) 2 23,5 JIk, JIP, Kp,
31aHUN CPC JK3aMeH
3.CucTeMbl BOAOOTBEACHUS 32 ) . + ) 2 16 JIk, CPC Kp,
3IaHui 9K3aMEH
4 MoHTax CHCTEM
BHYTPEHHETO BOJIOCHA0KECHHUS 34 ) i N + 2 17 JIk, JIP, 9K3aMeH
AU BOJOOTBEICHUS, HuX CPC
DKCILTyaTaIHs

Bcezo uacoe 135 22 39,5 56,5 17 4 78,5
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6.
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIIUXCS IO JUCIUIIJIMHE

INEPEYEHDb VYYEBHO-METOJIAMYECKOI'O OBECIHEYEHUA JJIA

1. TMoramoBa T.A. TIpoeKTHpOBaHUE CHCTEM BOIOCHA0XEHHUS U BOJOOTBEACHHS XKUJIOTO JOMa:
METOJIMYECKUE YKA3aHHsI [0 BBIOJHEHUIO KYPCOBOTO MPOCKTA — 2-€¢ U3/, mepepad. u Ao, —

bparck: U3n-Bo bpl'Y, 2014.-34 c.

2. TloramoBa T.A., WNnxenepHoe o0opynoBaHue 3AaHUA U coopyxeHuil. Yactp 2.
Bopocnabxenue U kaHanu3alus: METOIMYECKUe ykazaHus K JaboparopubiM padotam / T. A.
[Toranoga. - bparck : bpl'V, 2015. - 40 c.

7. TEPEYEHb OCHOBHOM MW JONOJHUTEJBHON JINTEPATYPHI,

HEOBXOJUMOM JJI1 OCBOEHUSI JUCHUATIINHBI
Buo | Konuuecmeo
Ne Haumenoednie usdanis sansa- | 2Kk3emnnapoe | Obecneuen-
mus 6 HOCMb,
(Ix, 13, | Oubnuomexe, | (3K3./ 4yeJl.)
Kp) IUT.
1 2 3 4 5
OcHoBHas JuTEpaTypa
1. WUnxenepusie  cetu, 000OpyaOBaHWE  3HaHUN U JIx, 10 0,5
coopyxeHui:  YueOumk s By3os/Ilog  pem. | JIP, kp
10.I1.Cocuuna.-3-¢ u3m.,ucnp.-M.: Beicmn.  mk.,2009.-
415c.
2. ITaBmuaoBa U.M. BomocHaOxeHue M BOIOOTBEINCHUE: JIx, 25 1
yueOHuKk g OakamaspoB /  W.M.IlaBaunoBa, | JIP, kp
B.U.baxenos, N.I'.I'yowuii. — 4-¢ u3z., mepepad. u oM. —
M.: IOpaiit, 2013. — 472 c.
JonoJiHUTeIbHAS JIUTEPATYPA
3. Opmos  B.A. CrpoutenbCTBO ©  PEKOHCTPYKIUS JIx 20 1
MH)XEHEPHBIX CeTel U coopyxeHHi : yueOHoe mocobue
s By30B / B. A. Opnos. - M.: Akagemus, 2010. - 304 c.
- (Bricmiee mpodeccroHaIbHOE 00pa30BaHue)
4, bonros M.B. TexHuueckass 3KciulyaTauusi 3JaHAA U JIx 20 1
HMHXEHEPHOIO 000pyI0BaHUs JKUIIALIHO-
KOMMYHAJIHOTO XO3sliicTBa : yueOHOoe mocobue / V. B.
bonros, A. II. Arapkos. - M. : Akagemus, 2009. - 208 c.
- (Bricmiee mpodeccroHallbHOE 00pa30BaHuUE)
5. WNnxenepHoe o0opynoBanue BbICOTHBIX 3manuii/[lon JIx 30 1
o6u. pen.M.M.bpoznau.-M.:ABOK-ITPECC,2007.-320c.-
(Texnnueckast bubnmoreka HIT "ABOK").
6. TexHudeckas SKCIUTyaTalsl KUIbIX 3JaHUA: YYeOHHK JIx 15 0,75
g crpoutenbHbiXx By3oB. C.H.Hotenko, A.I'.Poiitman,
E.fl.CoxoBa u np. mox pen. A.M.CrpaxnukoBa — M.:
Bricmas mkona, 2008r. — 638 c.
7. I'unpasnuka, BogocHaOxeHne U KaHanuzanus. Kanuyn JIx 46 0,75
B.U., Kenpos B.C., Jlacko F0.M., Cadonos ILII. — 4-¢
n3nanue nepepad. u gomnon.. — M.: Ctporuznar, 2001r. —
397c.
8. Camycp, O.P. BomocHaGkeHWe W BOJOOTBEICHHE C JIk 1 9P 1
OCHOBaMHM THJApaBIMKM : YydyeOHOoe mocobue /
O.P. Camycy, B.M. Oscsnnuxos, A.C. Konnparses. -
Mocksa ; bepnun : {upext-Menua, 2014. - 128 c. :
Tabi., puc., wi. - bubmmorp. B kH. - ISBN 978-5-4458-
9555-8 ; To ke [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=hook&id=253622
9. Kwmakos I''H. Dxcrmmyatamms oOOpyJOBaHUS CHCTEM Jk 16 0,75
BOJIOCHA0eHUs W BoaooTBeneHus: yueOHuk / I[.H.
Kmaxos. M.: Uadpa-M, 2005. - 237 c.
10. Bona. Texnonmormn u  oGopymoBanue. CrpaBodHOe JIx 8 0,5

12



http://biblioclub.ru/index.php?page=book&id=253622

uznanue / nox pen. B.B. Cremaxosa. — M.: Ctpoituznar,
2002. - 359 c.

12. TpyOonpoBonasl uHKeHEepHBIX cucteM: Karanor/mon | JIk, kp 2 0,5
penakmueit C.E. benukosa. - M.: AkBa-Tepm, 2004.-248
c

13. IToramosa T.A. BomocHaOxxeHue M BOIOOTBEIECHUE C Kp 26 1
OCHOBAaMHU THUAPABIUKU: METOJUYECKHE YyKa3aHUSI K
HpaKTI/I‘ICCKI/IM 3aHATHUAM W BBIITOJIHCHUIO KOHTpOJ’IBHOﬁ
pa6oter / T. A. Iloramoga. - bparck: bpl'Y, 2016. - 88 c.

-b. 1. c.
14. [ToramoBa T.A., UmxenepHoe o0opynoBaHUE 3IMaHUN H Jp 52 1
coopyxeHuit. Yactp 2. BomocHabxenue u

KaHAJIM3alUs: METOIMYECKUE YKa3aHUs K J1JaOOpaTOPHBIM
paboram / T. A. Tloramosa. - bparck : bpl'VY, 2015. - 40
C.

8. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIUMBbIX /JJISA OCBOEHUSA JTUCHUITVIMHBI

1.Dnexktponnsliil kaTanor 6ubanorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&
P21DBN=BOOK&S21CNR=&Z211D=

2. DnextpoHHas 6ubnuoreka bpl'Y

http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-OMONIMOTEeYHAs CHcTeMa «Y HUBEPCUTETCKasi Onbimoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-OuOMHMOTeUHas cuctema «3garenbeTBo «Jlanb»

http://e.lanbook.com .

5. Madopmarnmonnas cucrema "EquHoe 0kHO J0cTyna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubmmoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas nnpopmanuontas cucrema POCCUS (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snexTponHast oudianorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOIIUXCS MO OCBOEHMIO
JUCHUTJINHBI

9.1. Meroanuyeckue yKa3aHus 1Jis1 00y4al0MMXCs M0 BbINOJHEHHUIO J1a00OPaTOPHBIX padoT

JladbopaTopHas padora Nel
BoaomepHbie y3/1bl 1 YCTPOMCTBA AJIA U3MEPEHHUS KOJIUYECTBA PACX01yeMOi BOJBI.

[{enb pabOTHI:

N3ydyeHne u KOHCTPYHPOBAHHME CXEMbl YCTAHOBKM CUETYMKOB. O3HAKOMJIEHHE U H3y4eHUE
KOHCTPYKIUH KPBLIYATHIX U TYPOMHHBIX CYETYMKOB BOJIbI, CHATHE MOKA3aHUS CUETUHKA.
3amaHmue:
W3y4uTh yCTPOMCTBO M MPUHIIUT pa0OTHI KPHUTHUATHIX M TYPOUHHBIX CUETYMKOB. O3HAKOMUTHCS C
UX TCXHUYCCKNUMU XapaKTepI/ICTI/IKaMI/I u cXeMaMi IMOAKIIFOYCHUS.

ITopsimoK BEIMOTHEHHS:

1.MI3y4uTh KOHCTPYKIIMU CUETYMKOB U J]aTh OMKMCAHUE YCTPOICTBA MO 3aJaHHIO0 MPENo1aBaTes;
2.JlaTh onMcaHWe U PUCYHOK YCTAHOBKHU M Pa3MENIECHUS CUETUUKOB;

3.CHATH MOKa3aHUS CYETUYMKOB M0 upeponaTy;

dopma OTYETHOCTH:
Pesynbprar BBITOMHEHMsS] 3aJaHU  JEMOHCTPUPYETCA IMPENOJABATEN0, C MOSICHEHHEM
OCJIENOBATEIILHOCTH BEIIOJIHEHUS.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID=
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID=
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http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
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http://нэб.рф/how-to-search%20/

3aaHus A9 CaMOCTOSITEIbHON paOOTHI:
1. JlaTh onucaHue U pUCYHOK YCTAHOBKH U Pa3MEIIECHUS CYETUYUKOB.

PexoMeHaanuy no BhIMOJHEHUIO 3a/IaHUH U MOATOTOBKE K MPAaKTUYECKOMY 3aHATHIO

s ydera pacxona Boabl, cBeimie (,1M3/4, Ha BBOgax B 3/1aHWsS M OTBETBJICHHSIX CETH,
MOJBOSIINX BOAY TMOTPEOUTENSAM, YCTAaHABIMBAIOT CYETYUKU XOJIOAHONM U Tropsyeil BOBI.
CueTyukH yCTaHaBIIMBAIOT HA BBOJAX Y HAPYKHOM CTEHBI 3/1aHUS B yIOOHOM M JIETKOJIOCTYITHOM

IMOMEIICHNH C NCKYCCTBECHHBIM HUJIM €CTCCTBECHHBIM OCBCIICHHUEM C TeMnepaTypoﬁ BO31yXa HEC HUKEC
5°C.

B TemioBbIX MyHKTax s ydeTa MOTpeOseHUs BOJbl Ha HYXJAbl TOpSYEro BOAOCHAOXKEHUs
CUETYMKH XOJIOMHOW BOJBI CIEAyeT YCTAaHABJIMBATh Ha TPYOONpPOBOJAX, MOJAIOIIMX BOAY K
BOJIOIIOIOTPEBATEIISAM.

Ecnmu B momemieHHMM HEBO3MOXKHO OOECICUUTH TOJOKHUTEIBHYIO TEMIEPaTypy, CUCTUYMKU
YTEIUISIIOT, a TPYOONPOBOJbI TEIUIOM3OJUPYIOT, JHMOO CUETUMKU BBIHOCAT 3a IpEJeibl 37aHus B
CIIELMAJIbHBIE KaMepbl. B F0KHBIX pallOHaX CTpaHbl CYETYMKHU PACIIONAraroT 3a MpeAcsiaMy 31aHus
B KOJIOALAX C TUAPOU30JIALMEN BO M30ekaHME NPOHMKAHUS TIPYHTOBBIX U aTMOC(EpHBIX BOI.
3anperniaercss yCTaHaBIMBAaTh CUETYMKHU B XKHWIbIX ITOMELIEHUAX, & TAKKE B KyXHSAX >KUJIBIX JOMOB
CEKLIMOHHOIO TUIIA.

BonomepHslii y3e1 COCTOUT U3 CYETYMKA BOABI, 3alI0PHON apMaTypbl, KOHTPOJIBHO-CIIYCKHOTO
KpaHa, COeIMHUTENIbHBIX (DACOHHBIX YacTel U MaTpyOKOB U3 BOJI0-Ta30MIPOBOIHBIX CTAJIbHBIX TPYO.

C KaxIoil CTOpPOHBI BOJOMEpa JOJKHBI OBITh PACIONOKEHBI 3allOpHbIE BEHTWIM WIIU
3aJBIKKA. MexXIy BOJOMEPOM M BTOPBIM IO ABHKCHHMIO BOJbl 3allOPHBIM BEHTHJIEM WU
3aIBUOKKOM Pa3MEIat0T KOHTPOJIBHBIN KpaH JUIsl IPOBEPKHU TOYHOCTHU ITOKAa3aHUM BOJOMEpA.

PaznuuaroT BoJOMEpHBIE y3JIbl IPOCTHIE U ¢ 00BOHOMN JuHUEeH (puc.3.1.).

A} A/l /3
S <] L] | [><]
3 1_"\2 3
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3\.; —F\Z
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Puc 3.1. Cxema 600omepHbIX Y3108
a) npocmoti; 6) ¢ 00800HOU TUHUELL;
1-6000mep; 2-KOHMPONBLHO-CNYCKHOU KpaH, 3-3an0OpHAs apmMamypa.

OOBomHass MMHUS 00s3aTeNbHA TPU HAIWYMU OJHOTO BBOJA B 3/[aHUE, a TAaKXKe B CIydasXx,
KOTJ]a CUETUYMK HE PAacCYMTAaH Ha PACUETHBIM pacxo] BOABI Ha BHYTpEHHee mokaporymenune. Ha
OOBOJIHOHM JHMHUHM HEOOXOAMMO TpeIyCMaTpUBaTh YCTAHOBKY 3aJBHIKKH, 3alNIOMOMPOBAHHYIO B
00BIYHOE BpeMSI B 3aKPBITOM MOJOKEHUU. [IpUMEHSIOT CUETUYMKH CIIETYIOIINX THUIIOB:

-CKOpPOCTHBIE KpbulbuaThie(puc.3.2 a);

-CKOpOCTHbIe TypOuHHbIe(puc.3.20);

-M3MEpUTEIbHBIE THaPpParMBbl.

JlelicTBUE CKOPOCTHOTO CUETYMKA 3aKJII0YaeTcsi B TOM, YTO BOJa, MPOXOASIIAs yepe3 Hero,
BpamiaeT MOMENICHHYI0 B HEM BEPTYIIKY, BBIIIOJHEHHYIO B BHJE KPBUIHUATOTO KoJieca WU
TypOuHBl. BepTymika coeaMHeHa IepelaTOYHBIM YCTPOHCTBOM CO CUETHBIM MEXaHU3MOM,
nugepObIaT KOTOPOro MPOrpagyHpoBaH TakKUM 00pa3oM, YTO OH IMOKa3bIBAE€T HEMNOCPEACTBEHHO
KOJIMYECTBO BOJBI, INpouleaneld depe3 cueTuyuk. Yaiie BCEro MMEETCS HECKOIBKO KPYrOBBIX
depOIaToB cO CTPENTKaMH, OTCUMTHIBAIONIMMHU PACXO]] BOJBI B PA3IMYHBIX €IWHHUIIAX O0beMa

(0,01; 0,1; 1; 10; 100; 1000 M3)
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Puc 3.2. CkopocmHble cuemyuurku 600bl
a) kpvlvuamuolii; 6) mypouHHbll,
1-xopnyc; 2-yughepbram; 3-cuemmuwiti mexanusm, 4-macnumnas mygpma; 5- Kpviivuamka, 6-mypouna.

Kpbuibuatele cuerunku Boabl Thna ET HM3roTaBauMBarOT IHAMETPOM YCIOBHOTO IPOXO0JAA
(xanmubpoMm) nmo 50 mm BiimrountenbHO. Och BpalleHUS KPBUIBYATKH Yy OSTHUX CUETYUKOB
pacroyio’keHa TEepHeHIUKYIIPHO HANPaBICHUIO BOIBI. KpbUIbYaThie CYETYMKH MPUCOSAUHSIOT K
TpyOomnpoBogam Mydramu unu Ha drianuax. [lpu coennnenun mydpramu y BogoMepa T0JKEH ObITh
NPEIYCMOTPEH CrOH Jisi OBICTPOTO CHATHS €ro 0e3 moBpexaeHus TpybompoBoxa. KpeuibuaTsie
BOJIOMEPHI HEOOXOANUMO YCTaHABIMBATH TOJIBKO HAa TOPU3OHTAIBHBIX Y4acTKaX.

Cuetunku BOAbl Kpblabuarble TunoB ET (omHo crpyiinbiil) u MT (MHOro cCrpyiiHbIi)
BbimyckaroTcs B moaudukanuax EKT u MTK mns xonoanoit Bonsl, ETW (ETH) u MTW (MTH)
JUIst TopsAueii BBl ¢ TemMmepaTypoii 10 90,130 umu mo 150° C.

Cuetunku xonogHod u ropsyet Boabl THNOB ET u MT wmoryr ObITh 000pYyAOBaHBI
YCTPOHCTBOM MMITYJIBCHOTO BbIX01a. B aT0l Mogudukanim k 0003HaY€HUIO CYETYNKA J100aBIsIeTCs
OykBa «l». Paboumii Quama3oH pacxoj0B ONPEACISCTCS MHHHMAIbHBIM pacxomoM Qmin wu
MaKCHUMaJbHBIM pacxogoM QmaxX. BHyTpu 3TOro amama3oHa pa3iUyYarOTCs MOJ JHAMa30Hbl OT
Qmin no Qt (mepexoaHbIii pacxoj), B KOTOPOM OTHOCHTENIbHASI TOTPEIIHOCTh COCTABISIET +/- 5% u
or Qt mo Qmax, B KOTOPOM OTHOCHTENbHAS MOTPEIIHOCTh COCTaBisieT +/- 2% JUIsl CYETUYUKOB
XOJIOTHOM | Topsiuedl BoAbl. BennunHa MakCMMalbHOTO Pacxojia OMpeAeNseTcss MaKCUMaIbHBIM
nepenajoM JaBjieHus Ha cueTunke, paBHbiM 0,1 Mrma.

CueTunKH BBIMYCKAIOTCS JBYX KiaccoB (A u B) oTnnMyaroTcs Mo BENWYMHE OTHOUICHHS
MUHHMAaJIBHOTO pacxo/ia K HOMUHAIILHOMY PacXoJIy.

TypOunnsie cuetunku Boabl Tuna WP (kmacca A u B) Beimyckarores kanudopom ot 50 1o 200
MM. TypOWHHBIE CIETYHKH BOABI OTIUYAIOTCS OT KPBUIHUATHIX CUETYUKOB TE€M, YTO OCh BpAICHUS
BEPTYLIKU (TypOMHKH) y HUX TapajuielbHa HAMPABICHUIO BUXKEHUS BOABL. TypOUHHBIE BOJOMEPHI
NPUCOCTUHIIOT K TPyOOmpoBojaM Ha (raHImax Kak B TOPU3OHTAIBHOM, TaK M HAKJIOHHOM
MOJIO’KEHUH, a TAK)KE BEPTUKAIBHO MPU YCIOBUH JBUKEHHS BOJBI CHU3Y BBEPX.

Cuetunku Boabl TypOuHHBIE TUIIOB WP (B TiTyxoMm Kopryce) U (O BCTaBHBIM U3MEPUTEIbHBIM
MEXaHU3MOM) BBIITYCKAIOTCS B MOJAM(PHUKALIMU IJIs1 XOJIOAHON BOAbI (€ OykBOM «K») 1 ropstueit Bosl
(c 6ykBoit «W» mmn «l1») ma Temmepatyps 10 120° C u 1o 150° C. Cuerunxn WPH peMoHTHpPYIOT
IyTEM 3aMEHBI U3MEPUTEIBHOTO MEXaHW3Ma 0Oe3 CHATHSA CUEeTUYHKA C MECTA YCTAaHOBKHU.

KppiibuaThle CYETYMKH TIO KOHCTPYKIIMH TOJPA3IEISIOTCS Ha OXHOCTPYWHBIE M MHOTO
CTpyWHble. B onmHOCTpyHHOM cueTyuKe BOJIBI NPOXOJUT OJHOM cTpyel Oe3 H3MeHEHHs ee
nBwkeHus. TakuM 00pa3oM, B HHX CO3[AeTCs OJHOCTOPOHHEE NaBJICHHWE HAa OCh KPBUIBYATKH U
OTIOpHBIE TOALIMITHUKYA, YTO NPUBOAUT K Ooyiee OBICTpOMY HMX H3HOCY. B MHOroctpyHHBIX
CYETYMKAX BOJA TOCTYMAeT 4depe3 CTPYEBBIIPSIMUTENh KO BCEM JIOMACTSAM KPBUIbUATKH
OJTHOBPEMEHHO I10 HAIIPABJISAIOIINM, JIaBJICHHE Ha OCh paclpeieseTcsi pABHOMEPHO U YCTPAHSIOTCS
OJTHOCTOPOHHHU W3HOC U MTOBPEXKICHHUE OITOPHBIX YaCTEH.

IIpu OTCYTCTBHM CTpyeBBIIPAMUTENEH I CTaOWIM3alMK IOTOKAa Mepea TYpOMHHBIMU
BOJIOMEpaMH PEKOMEH/IYEeTCSl UMETh MPSIMOM y4acTOK TpyObl, paBHbIi 8d, a mocie Bogomepa-3d
(rne d-auametp TpyOBI).
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Kopryc cueTynkoB M3roTaBiIMBacTCss W3 OpPOH3BI, JIATYHH W IJIACTMACC, a BEPTYIIKH, CTPYe
BBITIPSIMUTENHN U JIPyrue ACTald - U3 miacTMacc (s xoioaHoi Boapl-30° C) unu u3 gaTyHu (s
ropsiueit Boasl 1o 90° C).

Ha BxonHoMm marpyOke cueTurKa yCTaHABIMBAIOT CETKY JUIA 3a/I€p KaHUs MONAJAI0IIUX B BOAY
KPYIHBIX IPUMECEH, KOTOPbIE MOT'YT IMOBPEIUTh MEXaHU3M CUETUHKA.

CKOpOCTHBIE CYETUMKH XapaKTEPU3YIOTCS CIEIYIOIIUMHU MTapaMeTpamu:

1) AnameTpoM yCIOBHOTO MPOXOAA WIH KaTHuOpoM;

2) mpeAenoM UYBCTBUTEIBHOCTH, T.€. HAMMEHBIIMM pPAcXOJO0M, NpPU KOTOPOM CUETUYHK
HAaYMHAET /1aBaTh MOKA3aHMUS;

3) HOMUHAJIBHBIM WIH IKCIUTyaTallHOHHBIM PacXoJioM, T.€. JOIYCTHUMbIM 3HAYEHHEM Pacxo]ia,
IIPU KOTOPOM CUETYHUK MOXKET paboTaTh UTUTEILHOE BPEMS;

4) MakcuMaJbHBIM HWJIM  HauOONBIIMM  pacxoaoM, T.6. TakuM, MpU  KOTOPOM
MPOJOHKUTEILHOCTh PA0OTHI CUETYHKA HE JJOJKHA MPEBBIIIATH OJJHOTO Yaca B CYTKH;

5) MUHUMAaJIbHBIM UM HAUMEHBIIUM PacX0JI0OM B TEUCHHE Yaca,

6) MakCUMaJIbHbIM WJIM HauOOJbIIMM pacxoaoM, U3MEPEHHBIM 3a CYTKH, T.€. HauOoublIei
9KCILTyaTallMOHHON HArpy3Kou Mo pacxoay BOJIbI 32 CYTKU;

7) TUAPABIUYECKUM CONPOTUBICHUEM CUETUHKA.

OcCHOBHBIE TapaMeTPbl CYETYNKOB BOJIbI MPUBEACHBI B Tabmwuie 3.1 u 3.2

Tabauya 3.1
Cuemyuxu 6006t Kpblivyameie munos ET
Knacc A Knacc B
Tun cuemuuxa My, m Qn, Qmin, Qt, Qmin, Qt, Qmax, Haubonowuii | T'udpaemuu
M M M M M/ M/ donycmumbiil . conp. S,
Qcym, (a/c)?
m/eym
1 2 3 4 5 6 7 8 9 10
ET 15 15 0,06 0,15 0,03 0,12 3,0 - 78
MT wm ET 15 15 0,06 0,15 0,03 0,12 3,0 - 78
MT wm ET 20 15 0,06 0,15 0,03 0,12 3,0 10 51
MT wm ET 20 2,5 0,10 0,25 0,05 0,12 5,0 10 51
MT wmm ET 25 3,5 0,14 0,35 0,07 0,28 7,0 14 2,08
MT wm ET 32 6,0 0,24 0,60 0,12 0,50 12,0 20 13
MT wm ET 40 10,0 0,40 1,00 0,20 0,80 20,0 40 0,32
MT 50 15,0 0,60 1,50 0,30 1,20 30,0 140 0,13

Tabruya 3.2
Cuemuuxu 80061 mypounnvie munos WP

Pacxon M%/u Kiace A Kitace B More 'nap
Xosaoanas Topsiuas XoJgoanas Topsiuas pu aBJIHU
BOJAa BOIA BOIA BOJA AaBJ YeCK
Qc | enus, oe
. T, MlIla conp
o | on | omax | we | WP | omin | o1 | omin | o1 | O™ | o1 | omin | oTuB
H n cy JICHH
m €, S
50 15 30 8,5 15 12 4,5 1,2 3,0 045 | 3,0 0,3 0,06 0,18
65 25 50 11 17 2,0 75 2,0 50 0,75 | 50 1,0 0,06 0,18
80 40 80 13 19 3,2 12 32 8,0 1,2 8,0 1,6 500 0,06 0,026
5
100 | 60 120 17 22 4,8 18 4,8 12 18 12 24 700 0,03 0,002
150 15 300 28 40 12 45 12 30 4,5 30 6 900 0,01 0,001
0 1
200 | 25 500 46 50 20 75 20 40 7,5 40 10 0,01 0,001
0

PaGouee naBneHme s cuyerumkoB 1MIla (10 xr c/cm?).Temmeparypa Boasl o 30C-mms
cuetynkoB Tuna ET u WP.

PexoMeH1yeMBbI€ HCTOYHHKM.
I'OCT 2.105-95. MexrocynapctBennbiii cranmaapt. ECKJ[. O6mme TpeOoBaHMS K TEKCTOBBIM
nokymeHTaM. — MockBa: M3narenscTBo ctangaptos, 2012. — 14 c.

OcHOBHas uTeparypa
Nel, Ne2
JlonmonHuTENBHAS IUTEpATYypa
No 12, Nel4

KoOHTpobHbIE BONIPOCHI /111 CAMOIIPOBEPKU
1. TlpuHun paboThl TYpOMHHOTO CYETYHKA.
2. IIpuHuuMn paboThl KPHUIBYATOTO CYETUHKA.

16



3. O6nacTh NpUMEHEHUS TYPOMHHOTO CYETUYHKA.

4. OGnacTh NPUMEHEHUS KPbUIHYATOTO CYCTUHKA.

5. CxeMbl NOAKITIOUEHUS TYPOMHHOTO U KPBUIHYATOTO CYETYHKOB.

6. Kak 3aBUCHT THpaBIHUECKOE COMPOTHBICHUE CYCTYMKA OT €ro Kaauopa?

JlaGopaTopHasi padora No?2
HcnbiTaHue CKOPOCTHOIO CYETYNKA BOABI.

[{enb paboOTHI:

N3ydyenne pabOThl MAEHCTBYIOLIETO CUETYMKA BOJbI, OMNpENCIICEHHE IOTPelHoCTed B
MOKa3aHUSAX pacxoja U MOTepb HAMoOpa, MOCTPOCHHUE SKCIEPUMEHTAIILHOMW 3aBUCHUMOCTH IOTEPb
HaIopa OT pacxo/ia, ONpeIeleHHe Mpeiea YyBCTBUTEIbHOCTH MIpHOopa.

3amanue:
1. M3yuuTh paboOTy AEHCTBYIOIIETO CYCTUHNKA BOIBI.

2. H3MepuTh BENWYMHY IOTEPh HAIOPA B BOJAOMEPE.
3. OmpenenuTs BETUYUHY MOTPEUTHOCTH U3MEPEHHI.

[Tops10K BBINOJIHEHMSL:

[Ipn yCTaHOBIEHHOM 3aJaHHOM JABJICHMM B CHUCTEME IIPOM3BECTH 3aMeEpbl IOKA3aHUU
bE30METPOB 10 M IOCIE BOJOMEpPOB, 3a ONPEIENICHHbIN OTPE30K BPEMEHHU B3ATh HAYaJIbHBIA U
KOHEUYHBIM OTCUET II0 CYETYMKY, [0 PA3HOCTH KOTOPBIX ONpeaeauTh V1, OTHOBPEMEHHO
OIpesieNUuTh 00BEM BOJBI 110 MEPHOW €MKOCTH V2, jajee paccuuTaTh pacxo]l BOAbI MO (opmyie
4.1. Bpruucnuth nNoTepu Harmopa B CYETUMKE 110 Pa3HOCTH OKa3aHUI Ibe30MeTpa.

mor = My — fy,
(2.2)
rae hl - oTcueT mo mbe30oMeTpy 10 CUETUHKa, M;
h2 - oTcuer 1o nMbe30MeTpy MOCIIE CYCTUHUKA, M.
Omnpenenuts TeOpETUUECKHE MMOTEPU HATIOPA B CUETUHKE 110 hopMyIe:

hoor =507,
(2.3)
rae S - conpoTuBieHue cuetunka ( s cuetunka YBK-32 S=1,265), m ¢2/n2; ( -pacxoj BOJbI,
n/c.
Bb1uncinuTh OTHOCUTEIBHYIO OTPEIIHOCTD JUIsl PacXojia U TIOTePh HATIopa IO dhopmynam:
p = MEhm 100

2.4)

A=21009%:
qg

(2.5)
r7e A- OTHOCHTEIIbHAS MOTPEIIHOCTh TPUOOpa MO pacxoay BoJbI, Yo;
B- oTHOCHUTeNnbHAS OTPEIHOCT MPHOOpa Mo MOoTepsM Hamopa, %.

[IponenaTte He MEHEE ABYX ONIBITOB U PACCUUTATH CPEAHIOI0 BEIMUYUHY MOTPELIHOCTH.
Pe3ynbrarhl n3MepeHnii ¥ BBIYUCICHUH 3anucaTh B Ta0biuiry o gopme 1
®opwma 1

ITokazaHue cueTyuka Vi | Vo | Tl Qu| o« |A|l x| & |Oxe| Teop | B
Haganeneni | Koneunsrit H h %
OTYET OTYET ITot | mot
| n |Cluc|aec| | M| M| M M

Howmep

JlonycTuMas MOrpenIHOCTh 10 MOTEPSIM Haropa JUlsl HOBBIX BOJIOMEPOB paBHa oT 4-9 %, a g
OBIBIIMX B yNOTpeOIeHHH 0KOJIO 5%.
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W3mensis naBneHue B CUCTEME, MO IMOKAa3aHUSIM IMbE30METpa 10 cyeTurka, depe3 5-10 cm
MPOU3BECTU 3aMePbl V2 10 MEPHOM €EMKOCTH 3a ONPEICICHHBIM OTPE30K BPEMEHU M OJTHOBPEMEHHO
B3STh OTCYUETHI 10 MOKA3aHUSIM Ibe30oMeTpa. Jlanee BEIMUCIUTH MOTepu Hamopa mo gopmyne 4.2 u
COOTBETCTBYIOIIMI MM pacxoj Bojabl 1mo dopmyne 4.1. Pe3ynbTaThl M3MEPEHH M BBIYMCICHHUNA
3anucarh B Tabauiy no gopme 2.

®dopwma 2
gE| H h | xeH | Vo T a
é £ M M I[Tor M J c e

[TocTpouth TpadmK 3aBUCHMMOCTH TOTEPh HANOpPAa B CYETUMKE OT IMPOILIEANICIO Yepe3 HEro
pacxona Bojpl. I1o ocu abcyce OTKIapIBaTh BEIMYMHY ( , @ 10 OCH OpIUHAT h 3KC, MOT.
CraenaTh BBIBOJBI IO paboTe.

dopma OTYETHOCTH:
Pe3ynbTaT BBINOJNHEHUA 3aaHUNA  JEMOHCTPUPYETCA IMPENOJaBaTeNlo, C MOSICHEHUEM
OCJIEI0BATEILHOCTH BHIIOJIHEHUS.

3afgaHus Julsd CaMOCTOATENILHON pabOoTHI:
1. IMocTpouTh 3KCIEPUMEHTAIBHYIO 3aBHCUMOCTb ITOTEPh HAIopa OT pacxo/a,
2. Ompenenuts Ipeaen YyBCTBUTEIBHOCTH PUOOPA.

PexoMeHtanyu 1o BEIIOJHEHHUIO 3aJJaHUHM 1 IOATOTOBKE K MPAKTUYECKOMY 3aHITHIO

JUis ucnbITaHus B3ST BOJAOMEPHBIM y3€1 CO CKOPOCTHBIM KpbLIbYaThiM cueTynkoM YBK-32.
Cxema ycTaHOBKHM IIPEJCTABICHA HA pUCYHKE 4.1.

h].~

o

;%F?

4

Puc.4.1. Cxema ycmarnosku

Boga u3 cetn ¢ NOCTOSHHBIM HAOpPOM IOJAETCS B BOJOMEPHBIA y3€ll, KOTOPBIM COCTOUT U3
BozioMepa 1, BEeHTUIEH 0 U mocie BojoMmepa 2 U MaHomeTpa 3. J[aBieHue B CETH U3MEpSAETCS
MaHoOMeTpoM. BeHTmiin 4 m 5 ycTaHOBIEHBI Uil OTKJIFOYEHMS cueTduka oT cetu. [[o m mocie
BOJIOMEpa MUMEIOTCS IUTYLEPH! A MPUCOSAMHEHHS C MOMOIIBIO PE3UHOBBIX TPYOOK MbE30METPOB
6, MO pa3HOCTH TMOKa3aHWH KOTOPHIX CYAST O MOTEPSX Hamopa B cueTdnke Boabl. OOBEM BOJBI,
3aMEpEeHHBI CUETUYMKOM, OJJHOBPEMEHHO M3MEHSIETCS C MOMOIIbI0 MEPHOro o0beMa 7, MaroIiero
0oJiee TOUHBIE pe3yNbTaThl IPU MAJIbIX 00BbEMax.

[Ipym moMomwm KpaHa, peryjaupyrolero nojaady BOJAbl B CUCTEMY, ONPEAECINTh MAHUMAJIbHBIN
00BbeM, PErUCTpUpPYEeMbIi cueTyrkoM. [TpoBepUTh MOIY4YEHHBIH pe3yiabTaT MEPHOM E€MKOCTBIO M
paccuuTaTh Mpezes 4YyBCTBUTEIBHOCTH CUeTUYHKa 110 hopMyIie:

(2.1)
rae W- o0bem, npoieAnnii Yepe3 CUCTeEMY 3a ONpeieSIEHHbI OTPEe30K BpEMEHH, M3;
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t - Bpems, 4ac.
Pe3ynbratsl pacyera IpuBECTH B OTUYETE.

PekoMeHn1yeMble HCTOYHUKH:
'OCT 2.105-95. MexrocynapctBennsiii cranmapt. ECKJ/[. O6mme TpeOGoBaHUS K TEKCTOBBIM
nokymeHTaM. — Mocksa: M3naTenscTBo crangaptos, 2012. — 14 c.

OcHoOBHas nuTeparypa
Nel, Ne2
JlonomHuTEIRHAS TUTEPATYPA
Ne 12, Nel14

KoHTpoIbHbIE BOIPOCHI /1151 CaMONIPOBEPKU

1. Kak onpenenuts npeaen 4yBCTBUTEIbHOCTh CUETUMKA?

2. KakoBa MeTOAMKa 3KCIIEPUMEHTAILHOIO OIIPEeNIEHHs TOTeph Hallopa B Bogomepe?

3. KaxkoBa 3aBHCHMOCTB IIOTEPH M HAIIOpa OT pacxoja BOAbI, IPOXO/AIIei uepe3 Bogomep?

4. Kak u3MeHsTCd NOTEpU Haropa B BOJOMEpE IpU YBEIMYEHMM Haropa B BOJOIPOBOIHOM
ceru?

5. Kak Biuser BequmuMHA TUAPABINYECKOIO COMPOTUBIIEHUS BOJIOMEpa Ha MOTEpPH Halopa B
HeM?

6. Kax Bnuser kanubp BojoMepa Ha BEJIMUYUHY OTEph Hanopa?

JlaGopaTopHasi padora Ne3
TpyOsbl, pacoHHBIE U COETUHUTETbHbIE YACTH VIS BHYTPEHHET0 BOJONPOBOIA U
KAHAJIU3ALMH.

[{enb paOoOTHL:

W3ydeHnue coprameHTa U 00JacTi MPUMEHEHUS TPYO U3 pa3IUYHBIX MaTEPHAIIOB.
W3y4eHne cCoOeTMHUTENBHBIX U (DAaCOHHBIX YacTel TpyOOIPOBOIOB

3amanue:
1.BbuepTuTh 3aJ@aHHBIA y3€7 BOJOMPOBOJHOM WM KaHAJIM3AI[MOHHOM CETH B YCJIOBHBIX
0003HAYCHHSIX U COCTABUTH €T0 CIIeH(PHUKAIIHIO.

I1ops 10K BBITIOJHEHNS:

Cnenatp BBIOOPKY TpYO U (DaCOHHBIX M COEIMHUTENBHBIX YaCTell K HHUM, MPUMEHSEMBIX B
XO03iCTBEHHO-TIUTHEBOM BOJOIMPOBOJIE, XO3SMCTBEHHO-(EKAIbHOW KaHaJU3allMk W BHYTPEHHUX
BOJIOCTOKAX € yKazaHueM yciaoBHbIX quaMeTpoB M ['OCT, Mo KOTOpoMy OHHU BBIITYCKaIOTCS.

O3HaKOMUTCS C HATYPHBIMH 00pa3naMu TpyO, (PAaCOHHBIX U COCIMHHUTENIbHBIX YacTed U WX
0003HaYEeHHSIM Ha CTPOUTENBHBIX YepTexkKax.

Brrueptuth 3amaHHBIA  y3€7T BOJONPOBOJHOM WM KAHAIM3ALMOHHOW CETH B YCIOBHBIX
0003HAaYEHHSIX U COCTABUTH €T0 Crielu(pUKAIIHIO.

Popma OTYETHOCTH:

Pe3ynbraT BBINONHEHUSA 3aJaHUN  JEMOHCTPUPYETCSA NPENOAABATENI0, C IOSACHEHUEM

MOCJIEA0BATEIbHOCTH BBITTOJIHEHUS.

3aJaHuA IS CaMOCTOSITEIbHOM paOOTHI:

1. Caenath BBIOOPKY TpyO M (DaCOHHBIX M COSAMHHUTENBHBIX YacTel K HUM, MPUMEHSEMBIX B
XO3MCTBEHHO-TIUTHEBOM  BOJIONIPOBOJIE, XO3SIMCTBEHHO-(EKAIBHOW KaHAIW3AIUu |
BHYTPEHHUX BOJIOCTOKAax C yKazaHWeM ycloBHbIX auameTpoB u 'OCT, mo koTopomy OHU
BBIITYCKAIOTCSI.

2. O3HaKOMUTCS ¢ HATYPHBIMHU 00pasiaMu TpyO, (AaCOHHBIX M COCTMHUTENBHBIX YacTel M UX
0003HaYECHHSIM Ha CTPOUTEIHHBIX YEPTEIkKaX.

PexoMeHgalny 1o BEINOJHESHUIO 33JaHUIM M TTOATOTOBKE K MIPAKTHISCKOMY 3aHITHIO
[Tox nuameTpom yCIOBHOTO MPOX0J/a apMaTyphl U TPYOOIIPOBOJIOB MOHUMAIOT HOMHHAIBHBIN
BHYTPEHHUH JAUaMeTp MPUCOETUHSIEMOTO TPyOOIpoBoOIa.
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B cootBerctBuu ¢ CT COB 254-76 nuaMeTpbl yCIOBHBIX IPOXOJ0B JOJKHBI COOTBETCTBOBATH
6, 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 125, 175, 200, 250, 300, 350, 400, 450, 600 u nanee o
2000 mm. Ilpumep oOo3HaueHHs] OUaMeTpa YCIOBHOTO IMPOXOJa apMaTypbl ¢ HOMHHAJIBHBIM
BHYTPEHHUM JaHaMeTpoM TpyoomposBoaa 50 mm — Iy 50 mm.

Heo6xoauMo OTIMYATh AMAMETP YCIOBHOTO MPOXOAa OT JUaMETpa MPOXOAHOTO CEYCHHUS B
apmarype. I[locnennuii Hepenko Menbuie Jly (3aTBOpBI C KOJBIEBBIM MPOXOAHBIM CEUYEHUEM).
JlmaMeTp yCIOBHOTO MpOXOJa apMaTypbl HE BCerja COBHANaeT ¢ (HaKTUYECKUM MPOXOIHBIM
JTUaMETPOM TPyOONpoBoOIa.

CranbHble TpYOBI LIETHHOTSHYTHIE U CBapHBIC IO YCIOBHUSAM TEXHOJIOTMH HMX MPOU3BOJCTBA
UMEIOT TOCTOSIHHbIE HapyXHble auaMmerpbl. [lns obecriedeHus MPOYHOCTU TPYOOMPOBOMOB,
paboTaoUIMX MpPU MOBBIIICHHBIX WM BBICOKMX JAaBJICHUSX, YBEIUYMBAIOT TOJIIMHY WX CTEHKH,
M03TOMY BHYTPEHHHUE JAMAMETPbl TPYO OTJIMYAIOTCS OT YCIOBHBIX JAMAMETPOB (DACOHHBIX 4YacTeit
(0TBO/I0B, TPOMHUKOB, KPECTOBUH U T.II.) IPUHUMAIOT 110 JUAMETPY YCIOBHOTO Ipoxoia TpyoO, st
KOTOpPBIX OHHU I[IpeJHa3HAaueHbl. A BHYTPEHHUN JuameTp TpyO oOmpenensieTcss BeTUYUMHON
JeMCTBUTEIILHOTO TPOX0/1a, OKPYIIICHHOTO /10 Omkaiimero 3HaueHus Jly.

[Ton ycnoBHbIM (HOMUHaNbHBIM) Py monHumaroT HauOousbliiee M30BITOYHOE AABJICHUE MPU
temneparype cpeasl 20 C, mpu KOTOpoM oOecreduBacTCsl IMTENbHAs pPadoTa COCHMHCHHMA
TpyOOIIpoBOJa M apMaTyphl, UMEIOIIUX OIpPEJIEICHHbIE pa3Mephbl, 0OOCHOBAHHBIE PACYETOM Ha
IPOYHOCTb.

[Ton mpoOubIM naBneHueMm Pn  criegyeT moHMMarh W30BITOYHOE NaBJIEHHUE, MPU KOTOPOM
JIOJKHO TIPOMU3BOJIUTHCS THAPABIMYECKOE HCIBITAHUE apMaTypbl U JieTaneid TpyOompoBoja Ha
MPOYHOCTH U TJIOTHOCTh BOJAOW MpH TemrepaType He meHee 5 u He 6onee 70° C, B HOpMATUBHO-
TEXHUUYECKON JOKyMEHTAlluM HE yKa3aHa KOHKpeTHas Temiieparypa. llpenenbHoe oOTKIOHEHUE
POOHOTO JaBJIEHUS HE JOJKHO MpeBbImaTh + 5 %

ITox paboumm maBneHuem Pp cienyer moHMMarh HawmOoJbliee M30BITOYHOE JABIICHUE, TIPU
KOTOpPOM 00OecreunBaeTCs 3aJaHHbIN PeXUM KCILTyaTalliy apMaTtypa U Jietanei TpyoornpoBoa.

[Ipy mnoBblLIEHMH TeMIepaTypbl MEXaHUYECKHUE CBOMCTBA KOHCTPYKLMOHHBIX MaTepHalloB
u3MmeHsaroTes. [loaromy nns apmaTypsl, paboTaroleil mpu BBICOKOW TemrepaType, AOMYyCTUMbIE
paboune AaBlIeHUs HUXKE, YEM YCIOBHbIE. DTO CHUKEHHE 3aBUCUT B OCHOBHOM OT MPOYHOCTHBIX
CBOWCTB  MaTepuaja JeTajneil apmarypbl: uyeM Bbllle palouas TeMmIeparypa, TeM HIKe
MaKCUMaJlbHOE pabouee NaBjieHWE MPU OJHOM M TOM K€ YCIOBHOM. BriOGop matepuana TpyO
IPOM3BOJUTH C Y4YeTOM OO0JIaCTM MpHMe- HEHUS U JOIyCTHUMOro pabouero naBieHus (Talu.
1.1.).®acoHHblE U COEAMHUTEIbHBIE YacTU TPYOONPOBOJOB B 3aBUCHUMOCTH OT Ha3HAYCHMS
OpUHUMAIOT 1o Tabm. 1.2.

Tabauya 1.1
Copmamenm u odaacme npumeneHus mpyo
HaumeHoBaHue MaTepuana Tpyo VcioBHbBINH O0nacTh NPUMEHEHHS
POXO0JI, MM
1 2 3
CranbHble
TpyOsI cTanbHbIEe BOOTa30npoBoHbIe (razosbie) mo OCT
3262-75
a) OIIMHKOBAHHBIE JICTKHE 10-150 CucTeMbl BOIONPOBOJIA IS [TOJAYH BO/IbI HTUTHEBOTO
KadecTBa Ha JaBienue 10krc/cm?
25-65 CucTeMsl BHyTpeHHE ObITOBOI KaHANM3aINHK (OT TPYTITBI
YMBIBaJIbHUKOB)
0) OLIMHKOBAHHbIE YCHIICHHBIC 10-150 CucTeMbl BOIONPOBO/IA VIS 110 a4U BOJIbI IIUTHEBOTO
KauecTBa Ha aBjenue ot 10-16 krc/cm?
B) YEpHBIE JIETKHE 10-50 CucTeMbl IPOU3BOICTBEHHOTO W IIPOTHBOIOKAPHOTO
BOJIONPOBO/IA Ha AaBienue 1o 10krc/cm?
T) YEePHBIC YCUIICHHBIE 10-50 CucTeMbl IPOU3BOICTBEHHOTO W TIPOTHBOINOXKAPHOTO
BOJIONPOBOJIA Ha JaBienue oT 10-16 kre/cm?
TpyOsI cTanbHbie anexTpocBaphbie 1o [OCT 10704-63 u o 65-500 CuHCTeMBI X035ICTBEHHO-TIUTHEBOT0, XO3HCTBEHHO-
T'OCT 10705-63, 3a uckmouennem auamerpos 100 u 125, MPOTHBOIIOKAPHOTO, IPOU3BOJCTBEHHOTO BOJJOIPOBOIA
KOTOpBIe HajexkuT npuauMats o 'OCT 8732-70 Ha jaBienue ot 10-16 kre/cm? (ceTu 1 BBOJIbI)
CHcTeMBbl IPOU3BOICTBEHHOTO M TIPOTHBOMOXAPHOTO
BOJIONPOBOIA Ha JaBienHue 16-25 kre/cm?
80-300 TopusoHTaNBHBIE (TOABECHBIE) YIACTKH BHYTPEHHHX
BOJIOCTOKOB IPH HAJIMYMK BUOPAI[MOHHBIX HATPY30K U
OTKPBITHIE BEIITYCKU U3 3IaHUN
TpyOsI cTanbHble QyTepoBaHHbIe ToMHATHIEHOM o [OCT 10-170 CucTeMbl IPOU3BOICTBEHHOTO BOJIOCHA0KEHHS,
8732-70 MIPOU3BOICTBCHHOM KAHAJIN3AIIN arPECCHBHBIX CTOKOB

IIpooonacenue maon. 1.1
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1 2 3
TpyOs! cTanpHble U3 HeprkaBeromux cranei mo OCT 76-325 CucTeMbl IPOU3BOCTBEHHON KaHAIM3AIUH arPeCCUBHBIX
CTOKOB
9940-62 n o 'OCT 9941-62 5-120
TpyOs! cTansHbIe U3 THTAHOBBIX ciuaBoB o 'OCT 1.900050- 25-122 CucreMbl IPOU3BOCTBEHHON KaHAIM3AIUH arPeCCHBHBIX
72 CTOKOB
MenHbie TpyObt 6-54 JIist oTOIIeHHS ¥ BOJOCHAOKEHHS
MerauonoauMepHbie TPYObI 12-16, 20-25 MOHTaX CHCTEM OTOILICHHS U BOJOCHAOKEHHS
UyryHHble
TpyOs! uyrynnsie HanopHbie 1o 'OCT 9583-75 (knacc JIA, 65-500 2
AB) BBozbl BoponpoBoza Ha aasneHue 10 10 kre/cm
TpyObl YyTryHHBIE HAIOPHBIE MO PE3NHOBYIO MAHIKETY IO 65-300 CeTu BHYTpEHHEW MPOU3BOACTBEHHON HAIIOPHOM
T'OCT 21053 KaHaJIU3aLHH{ U CTOSKH BOJZOCTOKOB IPH JaBJICHHH Oojiee
1 kre/em?
TpyObl YyryHHBIE KaHATH3ALMOHHBIE ¥ ()aCOHHBIC YACTH K HUM 50-150 Cetu BHYTpeHHEW OBITOBOM, IPOU3BOACTBEHHOMH
mo 'OCT 6942.1-1-30-69 KaHaJIM3alUU U BHYTPEHHHUX BOJIOCTOKOB Ha JaBjieHue 1
Kre/cm?
AcbecToLieMeHTHbIE
TpyOs! acbecToneMeHTHBIE HarlOpHEIe Mapok BT-6, B 1-12 u 100-500 BBozb! BO#onpoBoaa, KpoMe MPOTHBONOKAPHOTO
T'OCT 539-73 BOJIONPOBOJIA, HA JABJICHUE 10 6 Kre/cm?
HanopHhsle cetn BHyTpeHHEN IPOM3BOACTBEHHOM
KaHaJIM3aLMH CTa00KHUCIIBIX M CIa0O0IIETOYHBIX CTOUHBIX
Bozi. CeTH BHYTPEHHHUX BOJIOCTOKOB
TpyOs! acOecToLieMeHTHBIE [Tl O€3HAIIOPHOTO TPYOOIIPOBOIOB 100-150 Cetu BHyTpeHHelH OBITOBOH U IPOM3BOJCTBEHHOMN
TOCT 1839-72 KaHaJIM3alu1 CJIA00KUCIIBIX U CIA00IEI0UYHBIX CTOUYHBIX
BOZI.
Besnanopsbie TpyOOIpOBOIbI 000OPOTHBIX CUCTEM
BoiocHaOkeHus1. CeTH BHYTPEHHUX BOJOCTOKOB
TpyOb! OeTOHHBIE H JKeNe300eTOHHbIE 300-1500 Certn BHYTpeHHeH (II03eMHOI Oe3HANIOPHOI) OBITOBOI 1
JKenesoGeronnble u Geronnsie Gesnanopusie TOCT 6482-71 IPOM3BOJCTBEHHO KaHAIN3aLUH (€CII COCTAB CTOYHBIX
BOJI HE arpeCcCHBEH 110 OTHOLIECHUIO K OETOHY).
Besnanophbie TpyOOIpOBOIbI 000OPOTHBIX CUCTEM
BOJIOCHA0KEHUS
ITnacrmaccoBble
Tpy6b! Hamopubie 13 nommTIIeHa 1o [OCT 18599-73 10-630 CHCTeMbl X03HCTBEHHO-TIUTHEBOTO U
— BBICOKOI TJIOTHOCTH [POM3BOCTBEHHOTO BOAONIPOBO/A IIPH J1aBjieHuu 10 10
Kre/cm?
— HU3KOH INIOTHOCTH 10-160 Certu BHYTpeHHel OBITOBOM, IPOU3BOACTBEHHOMH
KaHaJIN3al{1 U BOJOCTOKOB
TpyOs! u3 BuHMILIacTa 10 MH 10-400 Ceru BHYTPEHHEH OBITOBOW U NPOU3BOJCTBEHHON
1427-61 KaHaJM3aluu
TpyOb! U3 HemIacTHHHUIHUPOBAHHOTO MOIMBUHUIXJIOPH/IA IO 10-400 To xe
TV 6-05-1646-73 u TY 6-05-1573-74
TIBX 10,25,32,40,65 Jlnst BHYTpEeHHE#H KaHATH3AIMH, KOIOAIBI, CHCTEMBI
BOJIOCTOKOB H IOK/ICBBIX XKEI0OOB, CHCTEMBI APEHAXKHBIX
TpyO, CHCTEMBI IS IPOKIIAAKHU JIEKTPOKAOEIST M CHCTEMBI
BOJIOIPOBO/IOB
Tpy6s! haonutoBsie o MPTY 6-05-987 35-350 CeTH, TPaHCIIOPTUPYIOIINE arPECCUBHBIC KUAKOCTH
Tpy6s! u3 dropormtacra mo MPTY 6-05-987 50-400 To xe
CrekIIsTHHbIE
TpyObI CTEKIISIHHBIC ULl HAJ3EMHBIX TPYOOIIPOBO/IOB 10 HapyxHsrit CHcTeMBI IPOU3BOJICTBEHHBIX BOJIOIIPOBOIOB MPH
T'OCT 8894-58 nuamerp 45- naBJeHnH 10 4 xre/cm?
122 CerH BHYTpEHHEH KaHAJIM3allHN arpeCCHBHBIX CTOYHBIX
BOJI (32 MCKJIIOYEHHEM IUIABUKOBOW KHCIIOTHI)
Kepammueckue TpyOsl. Kepamideckre kaHIM3aIIHOHHBIE IO 150-600 Cetu BHyTpeHHeH OBITOBOH U POM3BOJCTBEHHOM
T'OCT 286-64 KaHaIN3aLHU
Kepamuueckue kucnoroynopusie mo I'OCT 585-65 50-300 CeTu BHYTpPEHHEH CaMOTEYHOMN MPOU3BOICTBEHHON

KaHaJIn3alluKu arp€CCUBHBIX CTOYHBIX BOJ

Tabauya 1.2.

Daconnble u coeOuHuUmenbHbie Yacmu mpyoonpogooos

YcnoBHbI
DacoHHbIC U COCAUHUTENbHBIC YaCTH Haznauenue
IPOXOJI, MM
1 2 3
Merasut U3 KOBKOTO 4yryHa U ctanu ¢ maapuaeckoit [OCT 8949-60- 10-65 CoenuHeHNe CTATBHBIX TPYO HA pe3nbe:
75 uTOCT 8966-75 a) TOHKOCTEHHBIX JuamerpoM 10-50 MM ¢
HaKaTaHHOH IMIMHAPUYECKOl pe3bOoit Ha
naeienne 10 10 kre/cm?
0) BOZO-Ta30MPOBOAHBIX OOBIKHOBEHHBIX U
YCHJIEHHEIX Ha JIaBlIeHne 1o 16 kre/cm?
Cranpubie yactu mo MCH -120 MMCC CCCP 50-300 CoenuHeHNe CTATbHBIX TPYO Ha CBapKe HA
nasienue 10 250 kre/cm?
DJ1aHIIbl C COSMHUTEILHBIM BBICTYIIOM CTalbHbIC PUBAPHBIC BCTHIK 110 10-1600 CoeMHEHHE CTABHBIX TPpyO Ha JaBJICHHE
I'OCT 1255-67 110 25 xre/em?
DJ1aHIIbl C COSMHUTEILHBIM BBICTYIIOM CTaJbHbIC IPUBAPHBIC BCTHIK 110 15-500 CoeMHEHHE CTABHBIX TPpyO Ha JaBJICHHE
T'OCT 12830-67 110 200 kre/cm?
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3

1 2
DnaHIBI ¢ COCANHUTEIBHBIM BBICTYIIOM CTAIbHbIE MPUBAPHBIC BCTHIK 10 10-1600
I'OCT 1255-67
DaHIBI C COSTMHUTEIFHBIM BBICTYIIOM CTalbHbIE IPUBAPHBIE BCTHIK 110 15-500
I'OCT 12830-67
UYyrynnsle kaHamu3anuonusie 'OCT 6942-69 50-150
AcbecrorieMeHTHbIe camoyrutoTHstonmecs Myhptst CAM mo MPTY 21- 50-500
36-68 u pe3rHOBBIC KONbIa K HUM 110 TY 38-5-243-67
MydTst acoecroniementasle o ['OCT 539-65 100-500
MydTs! gyrynssie Tuna “XKu6o” no MPTVY 7-2 100-500
Jletanu TpyOOIPOBOIOB U3 MOJIMITHIICHA BBICOKOIT ItoTHOCTH 110 MIT 10-150
3005-61 no MH 3018-61
®DacoHHbIC YaCTH U3 MOJMMATHICHA HI3KO#T utotHOCTH 110 ['OCT 6-05- 10-140
394-74
DacoHHbBIE YaCTU U3 IOAUATHIIEHA HU3KOM 11oTHOoCcTH 1o TY 21-26.1- 50,100
45-72
dacoHHbBIE YACTH U3 MOJUITUIICHA BEICOKOH INIOTHOCTH C 3aKJIaTHBIMUA 32,63,110
HarpeBaTelIbHbIMU 3J1eMeHTaMu 1o TY 36-1685-73
dacoHHbIe YacTU U3 HeIUIaCTH(HHUIIPOBAHHOTO OIMBHHIIXJIOPHUIA 10 50,100
TY 21-36.1-52-73
DacoHHbIC YaCTH 85 MM AHAMETPOM U3 HOJIHITUIICHA BBICOKOM 50,85,100
wiotHocTy 1o TY21-26.1-44-73
DacoHHBIE YaCTH U3 HOJMATHIIEHA BEICOKOM mmoTHoCcTH 1o TY 21-26- 50,100
100-74
Yactu ¢aconnsie crekisinabie Tepmocroiikie 'OCT u 92-65 Hapy»xHbiit
nuamerp 45-122
Kepamuueckue kucnotusie TY 585-67 60-200

CoelMHEHHUE CTABHBIX TPy Ha JaBJICHHE
110 25 kre/em?

CoenuHEeHNe CTABHBIX TPYO HA JABJICHHE
110 200 kre/cm?

CoenuHEHNE YyTYHHBIX
KaHAIN3AIMOHHBIX TPYO
CoenHeHne acOECTOIIEMEHTHBIX
BOJIOTPOBOHBIX TPYO
CoeauHeHne acOECTOLEMEHTHBIX
BOJIOITPOBOIHBIX TPYO
To xe
CoeMHEHNE HATIOPHBIX TPYO U3
MOJIMOTHUIIEHA BBICOKOM IJIOTHOCTH
CoeniHEHNE HATIOPHBIX TPYO

CoenMHeHNE KaHAIM3ALMOHHBIX TPYO
CoenuHEeHNE HAIOPHBIX TPYO
CoennHeHNE KaHAM3AIUOHHBIX TPYO
CoenMHeHNE KaHAIM3ALMOHHBIX TPYO
To xe
CoeMHeHne CTEKIIHHBIX TPYO Ha
naBienue 10 4-7 kre/cm?

CoennHEeHUE KepaMHYECKHX
KHCJIOTOYIIOPHBIX TPYO

PCKOMGHI{VGMBIG HNCTOYHHUKHU:

I'OCT 2.105-95. MexrocynapctBennsiii crannapt. ECKJ/[. O6mue TpeOGoBaHHS K TEKCTOBBIM

nokymeHnTaM. — MockBa: M3narenscTBo ctangaptos, 2012. — 14 c.

OcHoBHas nuTeparypa
Nel, No2
JlononHuTenpHas JIUTEPATYypa
No 12, Nel4

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU
1. YTo MOHUMAIOT HOJT YCIOBHBIM JIaBIEHUEM?
2. Yto Takoe pabouee naBieHue?
3. Kakoe naBienue Ha3bIBaeTcs MPOOHBIM?
4. Kak onpenenuTs BHYTPEHHUN JuameTp TpyObI?
5. Ha3oBute 061acTh MpUMEHEHHS YYT'YHHBIX TPYOOIPOBOOB?
6. HazoBuTe 00s1acTh IPUMEHEHUS CTAJIbHBIX TPYOOIIPOBOIOB.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTMI, UCITOJIb3YEMBIX ITPH
OCYHWECTBJEHUU OBPA3OBATEJIBHOI'O MNPOLECCA IO JUCHUIIJIMHE
1. OC Windows 7 Professioal.
2. Microsoft Office 2007 Russian Academic OPEN No Level.
3. AmnTtuBHpycHoe nporpamMmMmHoe obecrieuenue Kaspersky Security.
4. TIO "AnTtunnaruar".

11. OMACAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue
O ayoumopuu Ilepeuenv ocnoenozo No JIk, JIP
0bopyoosanusn
1 3 4 5
JIk JlexuMoHHas ayaguTOpUs MapxkepHas 10CKa, JIx 1-8
MHTEPAKTUBHAS JOCKA
JIP Jlaboparopus «Cucrem | JlaboparopHass ycTaHOBKa JIP Ne 1-2
KU3HEOOECTICUCHUS «BonomepHbIil y3em»
3IaHUI u TOPOJCKUX Crenp «PacoHHBIE U JIP Ne 3
TeppUTOpUI COCJIMHUTENIbHBIE YaCTH
TpyOOIIPOBOJIOBY
Kp 431, 432 - -
CPC 431, 432 - -
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJI51 MPOBEJIEHU S
IMPOMEKYTOYHOU ATTECTAIIUU OBYYAIOIIUXCHA ITO JUCIUITTIMHE

1. Onmucanue poHIa OLIEHOUYHBIX CPEACTB (IIACHOPT)

Ne

JJIeMeHT POC

KoMIIeTe Pasnen Tema

KOMIETEeHIINU
HUIMH

OIIK-2 CIIOCOOHOCTh BBIIBUTH | 1. OCHOBBI 1.1.0cHOBHBIE 3aKOHBI Bomnpock k
€CTCCTBCHHOHAYYHYIO TUAPABIAKU TUAPOCTATUKU sk3ameny Ne -
CYLIHOCTb npo0iem, 8
BOSHHKAIOIKHX B XOIC 1.2.0cHOBHBIE TOHATHS Bormpocsl k
po(eCCHOHANLHOM TUIPOTUHAMUKHU sk3ameny Ne 9-
JeATENBHOCTH, [PHBIICYb 16
ISt ux pelLeHust
COOTBETCTBYIOIINN (DU3HUKO-

MaTeMaTHYEeCKHH anmapar

K-1 3HaHWe HOPMAaTUBHOH Oa3bl | 2. CucTeMbl 2.1Ilorpebutrenn Boael B | Bompock k
B 00J1aCTH WH)KCHEPHBIX BOJOCHAOXKEHUS | 3JIaHUSIX TpeOoBaHus, | PK3aMeHy Ne
W3BICKaHUH, IPUHIIAIIOB 3MaHui TIpeIbSABISIEMbBIE K | 17-22
MPOEKTUPOBAHUS 3/IaHUH, BHYTPEHHEMY BOJIOIPOBOLY
COOPY>KEHUN, HHKEHEPHBIX 2.2.X03s1ICTBEHHO-TUTHEBOM | Bonpockl k
cHCTeM U 000pYI0BaHUS, BOJIOTIPOBO/I. sKk3ameny Ne
TUIAHUPOBKH H 3aCTPONKH 23-31
HAaCEJICHHBIX MECT 2.3.Cucremsl ropsiaero | Bompocs! k

BOJOCHAOKEHUS 3MaHui. | sKk3ameHy Ne
[IpoTHBOTIOKAPHBEII 32-38
BOJZIONIPOBO/I.
IIpousBoacTBEHHBIN
BOJIOIIPOBO/I.
3. Cucremsr 3.1.TpeboBanwus, Bompocsr k
BOJIOOTBEICHUS npeabsBsieMble K cHCTeMaM | 9k3aMeHy No
3aHUN BOJIOOTBEICHUS 3panuid. | 39-40
Cucremsl u CXEMBI
BHYTPEHHEH KaHAIHM3aLUH.
3.2.951eMeHTHI, Bompocs! k
KOHCTPYHpPOBaHUE M PAcU€T | sk3ameHy Ne
CHUCTEM BojooTBeneHud. | 41-43
BognocToku 3aanuil.

TIK-8 BJIaJICHUE TEXHOJIOTHEH, 2. CucrteMsl 2.1.Xo03sicCTBEHHO-TTUTHEBOK | Bompockr k
METOAAaMH JI0OBOAKH U BOJIOCHAOXXEHHS | BOJONIPOBO/I. sK3ameHy Ne
OCBOEHUS 3/IaHUH 44-49
TCXHOJIOTHICCKHUX 2.2.Cucremsl ropsiuero | Bonpocs! k
pomeCCoOB CTPOUTEIIBHOI'O BOJIOCHA0KEHHS 3naHui. | sx3ameHyNe 50-
MPOU3BOJICTBA, IIpoTtuBoMmOXKAPHBIN 51
OKCILTyaTalluu, BOJOIPOBOJ.

OGCHYX(HBaIEI/IH 3/1aHKH, IIpousBoacTBEHHBIN
COOPYXEHHH, NH)KEHEPHBIX BOJIOIPOBOL.
CUCTEM, IIPOU3BOJICTBA 3. Cuctemsl 3.2.2neMeHTH!, Bompocsr k
CTPOUTEIBHBIX . BOJOOTBEJCHUS KOHCTPYMpPOBaHUE U Pacué€r | sk3ameHy Ne
MaTcpuaiion, H3ACINA 1 3JTaHUH CHCTEM BOJOOTBeIeHH. | 52-55
KOHCTPYKIIMM, MalllMH 1 Boxoctoku 3qaHuii.
o0opyoBaHus 4. MoHTax 4.1 MonTax cucreM | Bompocsl k
cucTeM BOJIOCHAOKEHHS u | 9k3ameHy No
BHYTPEHHETO BOJOOTBEICHUSI. 56-58
BOIOCHAOKEHUS
Y BOJIOOTBE/ICHUS
UX OKCITyaTalus

K-15 CITOCOOHOCTH COCTaBJISATh 4. MonTax 4.2.Cnavya B 9Kciutyaraiuio. | Bompockl k
OTYETHI 11O BHIIIOJTHEHHBIM | CUCTEM OcCMOTp ¥ pEMOHT cHUCTEM M | 9k3ameHy Ne
paboram, yuacTBOBaTh BO BHYTPEHHETO 000opyI0BaHUS 59-62
BHE/IPEHHUU Pe3yJbTaTOB BOJIOCHAOXEHHUS

HUCCIIEIOBAaHUN U
MPaKTHYSCKHUX Pa3paboTok

¥ BOJOOTBEIEHUS
MX SKCIUTyaTaIlus
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2. DK3aMeHAllMOHHbIE BOMPOCHI

Ne KoMmnerennun Nen
n 3K3AMEHALIMOHHBIE BOITPOCHI HaHMEHOBaHHE
n Kon OnpeneaeHne pasaena
1 2 3 4 5
OIIK-2 | cnocoOGHOCTE 1.0OcHOBHBIC TIOHATHSI M ONIpeAeIeHus THAPaBIuKd. | 1.OCHOBEI
BBISIBUTh 2.'mmpocraTryeckoe JaBJICHUE U €r0 CBOWCTBA. TUJIPABIIHKH
€CTECTBCHHOHAYYHY | 3.YpaBHEHMS PAaBHOBECHUS YKHIKOCTH.
10 CyIHOCTh 4.Buasl gaBiIeHUs.
npobiem, 5.Bakyym.
BOSHUKAIOIINX B 6.ITbe30MeTpHUeCKHiA u THIIPOCTATHYECKHUH
ioﬂ(eb onammop | HATOPEL
1 HE;’T;I‘;IO%TZH O 1 7 3akon Ilackans.
’ 8.3akon Apxumena.
ggf;iel;}’ JUA uX 9.Buibl BMOKEHUSI HKHUTKOCTH.
. 10.I'mapaBnuyecKue 3JIEMEHTHI TOTOKA KHUIKOCTH.
COOTBETCTBYIOIIH 11.PaBHOMEpPHOE 1 HEPABHOMEPHOE JBIKEHUSI.
(uzuko- pH p P A
MATEMATHICCKI 12. HanopHblii 1 6€3HANIOPHBII MOTOKH.
anmapar 13.YpaBHeHHSs IBMKECHUS )KUIKOCTH
14.Ypasuenue bepraymu.
15.I'uapaBnuyeckre CONPOTHBIICHHS.
16.Mcredyenne KUIKOCTH W3 OTBEPCTUH M Uepe3
HACaJIKH.
IK-1 | 3HaHume 17.Ponp 1 3HAYEHHE CHCTEM BOIOCHAOKEHUS H 2.CucteMbl
HOPMATUBHOMW 0a3bl | BOAOOTBEICHUS 3IaHHM. BOJOCHA0XKEHUS
B obOnactu 18.0cHOBHBIE  HamNpaBlIeHWSs W  MEPCICKTHUBHI | 3MaHUAN
WH)KCHEPHBIX pa3BUTUSl BHYTPEHHUX CHUCTEM BOJOCHAOXKEHHS H
W3BICKaHUH, BOJIOOTBEJICHUSI.
MIPUHITUTIOB 19.TToTpebutenu Boabl B 3[aHUSAX, TpeOOBaHMS,
MPOEKTUPOBAHUS MPEIbSIBISIEMBIE K
3aHui, BHYTPEHHEMY BOJIOTIPOBOJY.
COOPYKEHUH, 20.HopMmsl BoionoTpeOieHus.
HUHXEHEPHBIX 21.PexxuMBI BOJOTIOTPEOICHUSL.
CUCTEM U 22.0Onpenenenue pacyeTHBIX  pacxol0B u
obopynoBaHus, CBOOOHOTO HAIOPa BOJIBI.
MJIAHUPOBKYU U 23.Knaccuduxaius BHyTpEHHHX BOJIOPOBOIOB.
3aCTPONKHU 24. Cxema BONOCHAOXEHUS 3JaHUSI C MECTHOH
HACEJIEHHBIX MECT HACOCHOM  yCTaHOBKOW  0€3  peryiupyroimx
€MKOCTEH.
25. Cxema BOJOCHAOXEHHS 3IaHHASI C MECTHOU
HACOCHOM YCTAHOBKOW M THAPOIHEBMATHYCCKUM
0akoM,
26. Cxema BOmocHAOXEHUS 3IaHUS C MECTHOM
2. HACOCHOM YCTaHOBKOI M BOJIOHATIOPHBIM 0aKoM.

27.CxeMa BOJOCHAOXEHUS 3HaHUA C MECTHOH
HACOCHOH YCTaHOBKOW W THIPOIHEBMATHYECKUM
0axkoM Ha ueplaxe.

28.Cxema BOJIOCHAOXEHHsI 3laHUS C HACOCHOM
CTaHLUMEH TMOAKAYKM U THUAPONHEBMATUYECKUM
G6akxom.

29.Cxema BOZOCHAOXXEHUsSI 3aHHSI C PETYSTOPOM
JIaBJICHMUSI.

30.Cxema BoJiOCHAOKEHUS 3/IaHUS C TTaPaUIEIbHBIM
30HMPOBAHHUEM.
31.30oHHas cxema
UCIIOJIb30BaHHEM
PETYISTOPOB JIABJICHUS.

32.TpeboBanusl, NpenbsIBIsEMblE K Kau€CTBY BOJBI
Ha Hyx1b61 [ BC.

33 Knaccuduxarmuss cuctem I'BC: OTKpBITBIE U
3aKpBITBIE CHCTEMBI, CHUCTEMBI C BOJOIPEHHBIMH
KOJIOHKaMH.

34 Knaccuduxarmst
BOJIOTIPOBOJIOB.

BOJIOCHAOKEHUI 3maHud C

MMPOTHUBOIIOKAPHBIX
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35.Cuctema ¢ moxapHbIMH KpaHAMH

36.CripuHKIIepHas CHCTEMa IIPOTHUBOIIOKAPHOTO
BOJIONIPOBOJIA

37. JlpeHuepHasi cuUcTEMa MPOTUBOIIOXKAPHOTO
BOJIONIPOBO/IA.

38 Knmaccuukarmuss CHCTEM IPOM3BOICTBEHHOTO
BOJIOIIPOBO/IA.

39.Knaccudukanus cucTeM KaHaIHU3aIUHU 31aHU. 3. Cucrembl
40.X 0341 CTBEHHO-OBITOBAs CHCTEMa KaHAIM3AIWU. | BOAOOTBEICHUS
41.JIpon3BoACTBEHHAs CUCTEMa KaHAIU3alUU. 3MaHUH.

42 JloxaeBasi CHCTEMa KaHATU3al[|u.

43.TpeOoBaHusi, TpeABSABIAEMBIE K CHCTEMaM
BOJOOTBEJCHUS 30aHUM.

K-8 BlaJicHUE 44 X 0311CTBEHHO-TTUTEEBOH BOONPOBOJ: | 2.CHCTEMBI
TEXHOJIOTHEH, MIPUHIMITHAIbHAS CXEMa, BOJIOCHAOKEHHIS
MeTogamMu aoBojaku | 45.I1pubopsl u o0opyaoBanue: TpyObl, apMaTypa 3MaHui
u ocBoeHus | 46.DacoHHbIE U COSTUHHUTEIHHBIE YACTH.

TEXHOJIOTHYECKUX | 47. DJIEMEHTHI CETH: BBOJI

MIPOIIECCOB 48.BogomepHslii y3em.

CTPOUTEIILHOIO 49.Ilpoctast cxeMa  BOJOCHAOXEHHS  3JaHMs

MIPOU3BOICTBA, YCTPOMCTBO, IPUHIIATI PAOOTHI.

AKCILTyaTaLHH, 50.YcrpoticTBo 1 puHIun padboTs! cuctem ['BC.

o0CITy>)KUBaHHS 51.YcTpoiicTBO ¥ TpPUHOMO PabOTHI  CHCTEM

3aHui, MPOTHUBOIIOKAPHOT'O BOJIOTIPOBOIA

COOPYKEHMI,

MHKCHCPHEIX 52.YcTpoiicTB0O M o00opynoBaHue Xo03siicTBeHHO- | 3.CHCTEMBI

CHCTEM, OBITOBOM CHCTEMBI KaHATH3AIIHN. BOJIOOTBEICHUS

TIPOU3BOACTEA 53.YcrpoiicTBO u obopynoBaHue | 30aHUHN

CTPOHTCIBHEIX MIPOU3BOACTBEHHON CHCTEMBI KaHAJTM3AIHH.

MAaTCpHaJIoB, 54.YcrpoiicTBO u  00OpyJdOBaHHE  JIOKAEBOI

Hsfem U | crcreMsl KaHAIM3AIHHL.

KOHCTPYKIHH, 55.Pacuer BOJIOCTOKOB.

MaIlIiH u

00opyaoBaHUsI 56.MoHTax BHYTPEHHETO BojonpoBoaa. | 4.MoHTax
57.Meronpl  MOHTaXa: POCCHINIBIO, OJOKaMH, | CHCTEM
CaHTeXKaOHMHAMH. BHYTPEHHETO
58.MoHTaxXx BHYTpPEHHEH KaHaMM3anmud. METOJBI | BOJMOCHAOKEHHUS
MOHTaXa: POCCHINbBIO, OJIOKaMH, CAaHTEXKaOWHAMH. Y BOJIOOTBEACHUS

UX SKCIUTyaTalus

MK-15 | cocobHOCTH 59. MUcnbiTanuss  BHYTPEHHETO  BOAOIPOBOAA. | 4.MoHTax
COCTaBIATh OT4ETHI | 60.JKcIuTyaTaus BHyTPEHHETO BOIOTIPOBO/IA. CUCTEM
M0 BBIMOJHEHHBIM | 61.VcnibITaHUsS BHYTPEHHEH KaHATIU3aIUH. BHYTPEHHETO
paborawm, 62. DkcrulyaTanys BHyTPEHHEH KaHAIU3alH BOJIOCHAOXKEHWSI
y4acTBOBATh BO Y BOJIOOTBEACHUS
BHEJIPCHUU UX SKCIUTyaTalus
pe3yIbTaToOB
HCCIIEN0BAHUN u
MPAKTHYECKUX
pazpaboTok
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

Iloka3aresu Ouenka Kpurepun
3HaTh OLeHKAa  «OTJIMYHO»  BBICTABISETCS
(OI1K-2): obyuaromemycs, KOTOPBIN 3HAeT
-€CTECTBEHHOHAYYHYI0  CYIIHOCTh CCTCCTBCHHOHAYTHYIO CyIHOCT
poGIeM, BOSHHKAIOLIMX B npo6ieM, BO3HHKAIONMX B CHCTEMax
cHCTeMax  BOJOCHAOMKeHHS U BOZIOCHAGKCHUA W BOJOOTBE/ICHHA
BOTOOTBE/ICHHS  COOPYKCHHI COOPYXKEHMI M  HACEJCHHBIX  MECT;
HACEIEHHEIX MECT; OCHOBHBIC ~TIOJIOJKEHHS U AMHAMHKH
(11K-1): KHJIKOCTH U a3a, COCTABIISIOIIIE OCHOBY
OCHOBHBIC HOIOKCHMS CTATHKH I pacuera THAPOTEXHHYECKHX CHCTEM H
JMHAMHKY KMIKOCTH W Tasa, HH)KEHEPHBIX CETEH MW  COOPY)KCHHIA;
COCTABIISIONIHE OCHOBY pactera OCHOBHBIE HAIIPABJICHUS U TIEPCIEKTUBbI
IHIPOTEXHHUECKHX  CHCTEM M pasBUTHS CHCTEM BOJOCHAOKEHHS U
HHKEHEDHBIX CETeil H COOpyIKEHHIT; BOZOOTBE/ICHNS. HACENCHHBIX MECT M
-OCHOBHBIE ~ HATIPABIEHUS W TOpOZ0B, SJICMCHTBI CHCTEM
IICPCIICKTHBbl  Pa3BUTUS  CHUCTEM BOJOCHAONEHHS M BOJOOTBEICHNA
KITMMATH3AIHH, — COOPY)KEHMH M HACENEHHBIX MECT U
ra30CHaGKEHHs  COOpYKEeHmil TOpOJIOB  COBPEMEHHOE  00OPYIOBAHHE,
HACCICHHBIX MECT M TODOJIOB; SKCIUIYaTalMi0 M PEKOHCTPYKLMIO 3THX
(11K-8): CHCTEM; NpaBWIa W  TEXHOJOTUH
-37eMEHTHI CHCTeM KIMMATH3AIHH, MOHTA)Ka, HANAJIKH, MCITBITAHMS 1 C/lauH B
Temo- ra30-CHaO)eHHUs OKCILTyaTalHIo KOHCTPYKIIHH,
COODYKEHHI ¥ HACCICHHBIX MeCT VH)KEHEPHBIX CHCTEM M 00OpYIOBaHHMs
" TOOIOB  COBPEGMEHHOE CTPOUTENBHBIX 0OBEKTOB.
0GOpyIOBAHTE, OKCIYATAIHIO YMeeT CcamMOCTOATENBHO BBIOMPATH ITYTH
PEKOHCTPYKLIHIO STHX CHCTEM; peuieHust mpoOseM, BO3HUKAIOUIUX B
-3HAHMEM TIPABUJ M TEXHOJOIUH OTJINYHO cacTeMax BOHOCHam{eHHHV "
MOHTa)K, HANaJIKH, WCIBITAHUSA W BOAOOTBEACHUA COOpYKEHHH 1
cnauu B HACENIEHHBIX MECT, C IPHUBICYECHHEM
SKCILTYaTaLuIo KOHCTDYKIIHi, COOTBETCTBYIOLIETO duzuxo-
HHDKEHEPHBIX cHeTeM " MaTeMaTu4ecKoro anmapara;
06Oy TOBAHS CTPOMTETBHBIX CaMOCTOAITENILHO ~ BBIOMPATH  THUIIOBBIE
06BEKTOB CXEMHBIE peuienus chcTeM
(11K-15) BOJOCHAOKEHM M BOJOOTBEICHHS,
HACEJIEHHBIX MECT M TOpOJOB;

-HAyYHO-TEXHUYECKYFO
WHQOPMAIUIO, OTEYECTBEHHOTO H
3apyOEKHOTO OIBITa MO CHCTEMaM
BOJIOCHA0XCHHS U BOJIOOTBEICHHSI;

Ymernb

(OIIK-2):

- CaMOCTOATEIHHO BBHIOMpAThH IMyTH
pelieHuss mpooJieM, BO3HHUKAIOIIUX
B CHCTEMAax BOJOCHAOXEHHSI U
BOJIOOTBEJICHUS  COOPY)KEHUH W
HACEJICHHBIX MECT, C IIPUBJICUYCHUEM

COOTBETCTBYIOIIETO ¢buznko-

MaTeMaTHYEeCKOro arnmnapara;
(11K-1)

- CaMOCTOSITETTbHO  BBIOMPATH

TUIIOBBIC CXEMHBIE  PELICHUs

CUCTEM TeIora3ocHa0XeHusl,

KJIMMaTHU3aIllu 3JaHUH,

COCTABIIATH OTYETHI TI0 BHITIOJHEHHBIM
paboTaM, y4acTBOBaTh BO BHEAPCHHUU
pe3yIbTaTOB HCCIIEIOBAaHUI u
MPAKTHYECKUX Pa3pabOToK.

Biageer (hU3HUKO-MaTEMaTHUCCKUM
anmapatoM JUis  pelieHds MpoOJeM,
BO3HUKAIOIIUX B CUCTEMax
BOJIOCHAOXEHMSI U BOJIOOTBEICHMS
COOPYXXEHMH W  HACEIICHHBIX  MECT;,
OCHOBaMH COBPEMEHHBIX METOJIOB
[IPOSKTUPOBAHUS W pacyeTa CHUCTEM
HH)XCHEPHOr0 000pYIOBaHUsS  3/aHHIA,
COOPY)KCHH, HACEIIEHHBIX MECT W
FOPOJIOB; METOJAMH OIBITHOH IPOBEPKHU
obopymoBaHUs u CpelCTB
TEXHOJIOTHYECKOTO 00ECIICUCHUS;
METOAAMH OLICHKH TCXHUYCCKOI'O COCTOAHUA
1 OCTAaTOYHOI'O pecypca CTPOUTCIIbHBIX
00bEKTOB, 000pyHOBaHNUS
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HACCJICHHBIX MECT U I'OPOJOB;

(I1K-8):

- COCTaBJIATH OTYEThI o
BBIIIOJIHEHHBIM paboram,
y4acTBOBATh BO BHEIPCHUHN
pe3yIbTATOB  WMCCICAOBAHHHA |
MPaKTUYIECKUX

pa3paboToK;

(TIK-15)

- HUCIOJIb30BATh CTaHIapTHEIE
[TaKEThI aBTOMAaTHU3aLuU

MIPOCKTHPOBAHUS U UCCIICAOBAHHMIA;
- COCTaBIIATh OTYETHI 110
BBITTOJTHCHHBIM PaboTaMm,
- MPOBOJIMTH HCIBITAHHS 0OPa3IoB
MPOIYKIIHH, BBIITyCKaeMOM
IPEAIPUITHEM CTPOUTEILHOM
chepbl U COCTABIATH MPOTPAMMBI
HCITBITAHMI;

Biaagern

(OI1K-2):
-(hu3MKO-MaTeMaTHUECKUM
anmapaToM JUis pelieHus Ipooiiem,
BO3HUKAOINX B CUCTEMaAX
BOJOCHAOKEHHUSI M BOJOOTBEIACHUS
COOPY)KEHHI M HACEIICHHBIX MECT;

(TIK-1):

- OCHOBaMH COBPEMEHHBIX
METOJIOB  MPOEKTUPOBAHUS u
pacdera  CHUCTeM WHXXEHEPHOTO
o0opymoBaHUs 3/IaHUH,
COOPYKEHHM, HACEJIICHHBIX MECT H
TOPOJIOB.

(T1K-8):

-METOJaMU OIBITHOW  IPOBEPKHU
obopynoBaHUs u CPeICTB

TEXHOJIOTHYECKOTO 00eCTIeYeHUsI
-METOAaMM OILI€EHKH TEXHHYCCKOT'O
COCTOSIHUSI I OCTATOYHOTO
pecypca CTPOUTEIbHBIX 00BEKTOB,
00OpYyIOBaAHUS;

(TIK-15)

-HaBBIKaMHU MTPOBEICHUS
OKCIIEPUMEHTOB  TI0  3a/IaHHBIM
METO/IUKAM, COCTaBIICHHUS
OTIHCaHUs MTPOBOIUMBIX
UCCIICIOBAHUH U CHCTeMaTH3alus
pE3yIbTaTOB;

-HaBBIKAMHU BHEJPEHUS
pe3ylbTaTOB  MCCIENOBAHMA |

NPaKTUYECKUX Pa3paboToOK;
-HaBbIKaMH ITIOATIOTOBKH HAHHBIX B
YCTaHOBJICHHOM dopme VTS
COCTaBJIEHUs] 0030pOB, OTYETOB,
HAYYHBIX M WHBIX IyOJIUKAIHi.

X0po1io

Onenka «XOpOILIO» BBICTaBJIAETCS
CTYZACHTY, IOIyCTHBIIEMY B OTBETE HE
[PUHLUNNAIBHBIE HETOYHOCTH, HO IIpU
3TOM OOHapyXUBILIEMY CHCTEMAaTU4eCKUe
3HAHUS B obmacTu OCHOBHBIX
HamNpaBICHUH M TMEPCIEKTHBAX Pa3BUTHS
cUCTEM BOJIOCHAOXKEHNUS u
BOJOOTBEICHHUS] HACENECHHBIX MECT U
rOpPOAOB; 3HAHMH D3JEMEHTOB CHCTEM
BONOCHAOXKEHU M BOAOOTBEACHUS
COOPYKCHMH M HACEJICHHBIX MECT W
TOpPOZOB COBPEMEHHOTO0 000pyIOBaHus,
IKCIUTyaTallud M PEKOHCTPYKLIUHU 3TUX
CHCTEM; OpaBWI ¥ TEXHOJOTHH
MOHTa)Ka, HaJIaJIK1, UCTIBITAHUS ¥ CAAYH B
IKCILTyaTaIHIO KOHCTPYKLHA,
HH)XEHEPHBIX CHUCTEM H 000pyIOBaHUS
CTPOUTENBHBIX 00BEKTOB, u
MIPOAEMOHCTPHUPOBABIIUM yYMEHUE
CBOOOJIHO W CaMOCTOSITENIFHO BBIOMPATH
TUIIOBBIE CXEMHBIE PELICHUS CHCTEM
BOJOCHAOKEHUSI M BOJOOTBEICHUS,
HACEJICHHBIX MECT U TOPOAOB; COCTaBIIATh
OTYETHl MO BBIIOJHEHHBIM  paboTam,
y4aCTBOBaTb BO BHCAPCHHUU PE3YJIbLTATOB
UCCIIEIOBAaHUN u MIPaKTUYECKUX
pazpaboTok.

OcBouBIIEMY PEKOMEHJOBAaHHYIO
OCHOBHYIO JIUTEPATYPY U 3HAKOMOMY C
JOTOJHUTENBHON JTUTEPATYPOl;
[IOKa3aBILEMY CHCTEMAaTHUECKUH
XapakTep 3HAaHUW B paMKax AUCUUILIAHbI
BopmocHa0xxeHne 1 BOJIOOTBEICHHUE C
OCHOBAaMH THAPABIUKU U CIIOCOOHOMY K
X CaMOCTOATCIIbHOMY IOIIOJIHEHUIO U
OOHOBJICHHUIO B X0/Ie JalibHeWIel y4eOn
1 1pohecCHOHAILHOM AesITENbHOCTH.

YI0BJIETBOPUTEIbHO

OLeHKa «yIOBJIETBOPUTEIBLHO)
BBICTaBJISETCS CTYICHTY,
0oOHapy)KHUBILIEMY 3HAHUS 110 JUCIUTIIHHE
BonocHaOxeHne 1 BOJOOTBEIEHUE C
OCHOBaMU TUPABINKH B 00bEME,
HEOOXOAMMOM JIJIs TaIbHEHIIIeH yueObl H
pecTosei paboTsl o podeccrd, B
LIEJIOM CHPABIISIOIIEMYCS C BBIIIOJTHEHUEM
MPAKTHYECKUX 3aJIJaHUM ITpu paboTe ¢
CaHTEXHUYECKUM 000PY/TIOBAaHHEM.

HEYAOBJIECTBOPUTE/Ib
HO

OLeHKa «HEYIOBIECTBOPUTEIBHOY
BBICTABJIIETCS 00YYArOIIEMYCsl, KOTOPBIH
He 3HaeT 3HAYNTEIILHON YacTHh
MPOrPAMMHOI0 MaTepuaia, JOMyCKaeT
CYIIIECTBEHHBIE OIIMOKU B €T0
H3JI0)KEHUU; HE OCBOMJI HEOOXOIUMBIX
KOMITETCHITNH

28




4. MeToauveckue MaTepuajbl, ONpeleJsAl0NIde MNPOUeIyPbl OLEHUBAHUSA
3HAHUM, YMEHH I, HABBIKOB U ONBITA IeATeJIbHOCTH

Hucnunnmna «BopocHabkeHue W BOJOOTBEIEHHE C OCHOBAMHU THUPABIMKMY HaIlpaBlieHA Ha
03HAKOMJICHHE C OCHOBAMH YCTPOMCTBA M MPHUHIIUIIOM PA0OTHI CAHUTAPHO-TEXHUYCCKUX CHUCTEM U
000py/s0BaHusl; BBIPAOOTKE HABBIKOB TBOPYECKOTO MCIOJIb30BAaHUS 3HAHWM NpU BBIOOpE U
IKCIUTyaTaIlii 000PYIOBAHMS, IPUMEHIEMOTO B CTPOUTEIIEHON MHIYCTPHUH.

Uzyuenue aucuumiuHel «BopocHabkeHue M BOJOOTBEIECHHUE C OCHOBAMH THAPABIUKU»
peyCMaTPUBAET: JISKIHH, 1a00paTopHbIe pabOThl, KOHTPOJIBHYIO padOTy M SK3aMeH.

B xozne ocBoenus paznena 1 «OCHOBBI THAPABINKN» CTYIEHTHI JOJDKHBI YSICHUTh OCHOBHbBIE
3aKOHBI THIPOCTATUKU U JIBUKEHUS KHUJIKOCTH, a TAK KE TOHSITHS TUAPOCTATHUECKOTO JABJICHUS U
PEKUMOB ABMKCHUS KUIAKOCTH.

B xome ocBoeHums pazmena 2 «CuCTeMbl BOJOCHAOXKEHUWS 3JaHUN» CTYICHTHI JOJKHBI
VSICHUTh YCTPOMCTBO M MPHUHLMII PaOOTHI CUCTEM BOJOCHAOKEHMS, YMETh BBIMOJIHITH PAaCUEThI
CaHUTAPHO-TEXHUYECKOTO O0OPYIOBAaHUS U TPYOOIIPOBOIOB.

B xone ocBoenus pazaena 3 «CucteMbl BOJIOOTBEICHUS 3/1aHUI» CTYACHTHI I0JKHBI YSICHUTh
MPHUHIIAITE  YCTPOMCTBA, pabOTHI U pacdyeTa BOJAOOTBOISIINX CUCTEM.

B xome ocBoenuss pasnmena 4 «MOHTax CHCTEM BHYTPEHHETO BOJIOCHAOXKEHHUS U
BOJIOOTBEJICHUS VX DKCIUTyaTalHs» CTYACHTHI JOJDKHBI 3HATH MPUHITUIBI MOHTAXKa, SKCIUTyaTallHH,
UCIBITAHUHN U CIAYM B SKCILTyaTaI[UI0 CUCTEM UHKEHEPHOTO 000pYyI0BaHUS 3aHHH.

B npornecce m3ydeHuss TUCIUIUIMHBI PEKOMEHIYETCSl Ha MEPBOM 3Tare O0OpaTUTh BHUMaHUE
HAa OCHOBHBIC MIOJIO’KEHUS CTATHKHU M TMHAMUKU KHUAKOCTH U Ta3a, COCTABIIAIONINE OCHOBY pacyera
TUIPOTEXHUYECKUX CHCTEM M MH)KCHEPHBIX CeTeH U coopykeHui. OBIaJCHHE dTUMH KITFOUCBBIMH
MOHITUSIMH SBJIAETCS 6301 IPU OCBOCHUH TUCIUILINHBL.

[Ipu moAroTOBKE K AK3aMEHY PEKOMEHIYeTCs 0c000€ BHUMAHHE YJEIUTh CICAYIOIIUM
BOIPOCaM: OCHOBHBIC HAIPaBICHHUS M  MEPCHEKTHUBBI PA3BUTHUS CHUCTEM BOJOCHAOXKEHUS U
BOJIOOTBEJICHUSI 3aHUH W HACEJIEHHBIX MECT M TOpOJIOB; CXEMHBIC pEHICHHS CHCTEM
BOJIOCHA0KEHUSI U BOJOOTBEJICHUS 3/1aHUM, HACETICHHBIX MECT U TOPOJIOB; OCHOBBI COBPEMEHHBIX
METOJIOB IMPOCKTHUPOBAHUS U PacyeTa CUCTEM WHKCHEPHOTO OOOpYIOBAHUS 3AaHUN, COOPYKECHUH,
HACEJIEHHBIX MECT U TOPOJIOB.

B mpomecce mpoBeneHUs Ja0OpATOPHBIX pPabOT TMPOUCXOIUT 3aKpeIieHWe 3HAHUH,
dbopMUpOBaHHEe YMEHHII W HaBBIKOB [0 pealu3alliy MPEACTaBICHHS O DJIEMEHTaX CHCTEM
BOJIOCHA0KEHHUS M BOJOOTBEJCHUS COOPYKEHUW M HACEIICHHBIX MECT U TOPOJOB, O COBPEMEHHOM
000py/0BaHUH, €T0 MOAOOPE U pacyeTe, a TakK K€ O IKCIUTyaTallui U PEKOHCTPYKIUU ITUX CUCTEM.

CamocTosiTeTbHYI0O pa0OTy HEOOXOAMMO HAayWHATh C OCBOEHHUS KIIOYEBBIX MOHSATHI
TUCIUIUIMHE BogocHaO)keHne M BOJOOTBEACHHE C OCHOBAMH THJIPABIMKH, & UMEHHO C OCHOB
TEOPUH THIPOCTATHKHU ¥ TUAPOTUHAMUKH.

B mporecce KOHCyIbTaluu ¢ MpenoAaBaTeieM HeOOXOAMMO MPOSICHUTH BCE BO3HHUKAIOIIUE
BOIIPOCHI U YCTPAHUTH BCE 3aTPYIHCHHUS, BOSHHUKIIINE TTPH U3YICHUH TUCIUTUIAHBL.

PabGora ¢ nuTeparypoil sBISETCS BaXKHEUIIMM »HIEMEHTOM B TMOJYYEHHH 3HAHUU 10
nucturuae. [Ipexae Bcero, He0OX0IUMO BOCIIONIB30BATHCS CITUCKOM PEKOMEHAYEMOM MO JaHHOM
TUCIUIIMHE JUTEepaTypoid. JlomonHuTeNbHbIE CBEACHHUS MO M3y4yaeMbIM TeMaM MOXXHO HAaWTH B
NepuoInYecKor rnevatu u MarepHere.

[IpenycMOTpeHO TpOBEJCHHE AayAUTOPHBIX 3aHATHH (B BHJIE JIEKIHUii-Oecen, IeKIU-
BU3YyaIM3alliii M TIPAKTHYECKUX 3aHATHH B BHUJC TMPOCKTHOW JEATCIIBHOCTH) B COYCTAHHH C
BHEAYIUTOPHOU pabOTOMH.
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Ipuaoxenne 2
AHHOTAIUA
padoueil mporpaMMbl TUCHMILIMHBI
BOI[OCHaﬁ)KeHI/Ie U BOAOOTBEACHHUE C OCHOBAMHU I'M/IpaBJIUKHA

1. Heab u 32124 TUCUMILIHHBI

L{enpr0 OUCIUTUIMHBI SIBIISCTCSA: OCBOCHHE OaKajlaBpaMH CMEXKHOW OTpaciyd CTPOMTEIIBHON
TEXHHKH, BBIPAOOTKE  HABBIKOB  TBOPUYECKOTO HCIOJB30BAaHUS  3HAHWWA TPH BBIOOpE U
SKCIUTyaTallid OOOpYAOBaHUS CHCTEM BOJOCHA0XKEHUS M BOJOOTBEICHHUSA, TNPUMEHIEMOTO B
CTPOUTENLHON UHAYCTPHUHU.

3ajayamMy IUCLUUIUIMHBI SBISETCS: IOJYy4EHHE 3HAHUM [0 OCHOBHBIM ITOJIOXKEHUSIM CTATUKU U
JUHAMHUKU JKUAKOCTH W Ta3a, COCTABJIOIIME OCHOBY pacueTa THIPOTEXHHYECKUX CUCTEM H
WH)KCHEPHBIX CETEd U COOPYKEHHM, IIOIy4YEHUs 3HAHUM 110 HANPABICHHUSIM M IEPCIICKTUBAM
Pa3sBUTHSI CUCTEM BOJIOCHAOKEHHS M BOJIOOTBEICHUS COOPYKEHUM U HACEIEHHBIX MECT, JIEMEHTOB
3THX CHUCTEM, COBPEMEHHOTO O0OpYIOBaHMSA, a TaK K€ IOJIyYeHHE HABBIKOB MPOCKTHPOBAHUS,
JKCIUTyaTalluy U PEKOHCTPYKLIUH dTUX CUCTEM.

2. CTpyKTypa IMCHUILIUHBI

2.1 PacnpeneneHue TPYJOEMKOCTH 10 OTACIbHBIM BHAAM yueOHOW paboThl, BKIIOYAS
camocrosTenpHyto padory: JIk 8 uac., JIP 6 yac., CP 121 ygac.
OO0mias TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 144 yaca, 4 3a4eTHBIC €UHULIBI

2.2 OCHOBHBIE pa3/iebl JUCHUTIUHDI:

1. OcHOBBI TUApPABINKU

2. CucreMbl BOOOCHAOKEHUS 30aHUN

3. CuctemMbl BOAOOTBEACHUS 3JaHUM.

4. MoHTa) CHCTeM BHYTPEHHEI0 BOJOCHA0KEHUS 1 BOJOOTBEACHHS, UX IKCILTyaTalusl.

IInanupyemsie pe3yabTaThl 00y4eHHs (MepeYeHb KOMIIETCHIINH)

[Tponecc n3yyeHHs JUCUUIUIMHBI HAapaBiieH Ha (pOpMUpPOBaHHE CIEAYIOUINX KOMIIETCHIINI:
OIIK-2 - criocOOHOCTh BBHISIBUTH €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJIEM, BO3HUKAIOIINX B XOJ€
npoeCCUOHATBLHON JIeATebHOCTH, MPUBIEYb JJIsI HUX pPELIEHHs COOTBETCTBYIOIMH (u3HKO-
MaTeMaTU4YeCKUH anmnapar,

[IK-1 - 3HaHMe HOpMaTHBHOM 0a3bl B 00JaCTH WHXKEHEPHBIX W3bICKAHUH, NPUHIIMUIIOB
IPOEKTUPOBAHUS 3/1aHUM, COOPYXKEHHM, MHKEHEPHBIX CHUCTEM M O0OpYHOBaHUS, MJIAHUPOBKU U
3aCTPOMKH HACEJICHHBIX MECT

[1K- 8 - BmameHue TEXHOJIOTHEH, METOJaMH JIOBOJKH W OCBOEHHS TEXHOJIIOTUYECKHUX IPOIIECCOB
CTPOUTEIBHOTO MPOU3BOJICTBA, FKCILUTyaTallu, OOCITYKUBaHUS 3AaHUHN, COOPYKEHUN, HHKEHEPHBIX
CUCTEM, NPOU3BOJCTBA CTPOUTEIBHBIX MAaTEPHUANIOB, W3JEAMM W KOHCTPYKIMH, MAallMH U
000pyI0BaHUs;

[TK-15 - crnocoOHOCTh COCTABIIATH OTUETHI [0 BHIOJIHEHHBIM paboTaM, y4acTBOBAaTh BO BHEAPEHUU
pe3yIbTaTOB UCCIIEOBAHUI U MPAKTUYECKUX pa3pabOTOK.

3. Buja npoMeskyTOYHOM aTTeCTALMM: SK3aMEH.
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Hpuaoxenne 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIOUINE JONOTHEHUS:

2. B pabouyto mporpaMmMy Mo JUCHMITIIMHE BHOCATCS CIEIYIOIIUE U3MEHEHUS:

[TpoTtokon 3acenanus kadeapsr Ne OT«__ » 20 r.,

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[Iporpamma coctaBneHa B COOTBETCTBUM €  (pemepanbHBIM — TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHIAPTOM BBICIIErO0 00pa3oBaHus Mo HampasieHuto moaroroBku 08.03.01

CrpourensctBo oT «12» mapta 2015r. Ne 201

s Haoopa 2015 roaa: u yuebusim manom @I'BOY BO «bpl'Y» ans 3aounoii popmel 00ydeHus

oT «01» okTsa6ps 2015r. Ne 587

st Haoopa 2016 roaa: u yueobnsiM muianom @I'BOY BO «bpl'Y» mist 3a0unoit hopmbl 00ydeHHs

ot «06» mrousa 2016r. Ne 429

s Haoopa 2017 roaa: u yueOusM mwianoMm ®I'BOY BO «bpl'Y» nnst 3aounoii popmbl 00ydeHus

oT «06» mapta 2017r. Ne 125
IIporpammy cocraBui (u):

Kamuarkuna B.M., nouent kap.CKuTC, k.n.H

(noonucw)

Pabouas nporpamMmMa paccMoTpeHa U yTBeprkJeHa Ha 3aceganuu kadeapsl CKuTC
ot «17» nexabps 2018 r., mpoTokon Ne 6

3asenytomuii kapeapoit CKuTC Kosanenko I'.B.
COI''TACOBAHO:

3asenytouiuii Beimyckatomieit kageapoit CKuTC Kosanenxko I'.B.
Hupexrop OuOIMOTEKH T.®. CoTHuK

Pabouas nporpamma o06peHa meroauueckoit komuccueir UCO
oT «20» nexabps 2018 r., mporokos Ne 4

[Tpencenarens meroguueckon komuccuu MCPD Ileperomyunna JI.B.
COT'JTIACOBAHO:

HavanpHuk

yu4e0HO-METOINYECKOTO YIIPABICHUS I'.I1. Hexesen

Perucrpanmonnsiii Ne
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