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PABOYASA [TPOTPAMMA
JucuuIuHel  I'HApaBIMKa U THAPOJIOrUs

s cneruanbHocTh 23.05.06 CTpOUTENbCTBO KENE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEJIEH

Cricyain3anus: praBHeHI/Ie TCXHUYICCKUM COCTOAHUECM KCIIC3HOJOPOKHOI'O ITYTH

CocraButens: ctapmuil npenoaasarens, MupoHnos B.B.

OO6cyxneHa Ha 3aceJaHUd METOIUIECKON KOMUCCHUU HHCTUTYTA

[Ipotokon Ne 9 ot 19.05.2022r

OO6cyxaeHa Ha 3aceJaHuy METOIMYECKOM KOMHUCCHH 110 POJICTBEHHBIM HAIIPABJICHUSM U CIIEIIUATLHOCTSIM
«CTpOUTENBCTBO XKEIE3HBIX JOPOT, MOCTOB U TPAHCTIOPTHBIX TOHHEJIEH)

[Ipotokon Ne 5 ot 26.05.2022r.

r. CBOOOIHBIH
2022 r



Pabouas InporpaMma JUCHHUITIINHBL rI/IZ[paBJ'II/IKa U TUAPOJIOrus

pa3pabotana B coorBeTcTBUU ¢ PI'OC, yTBEpKACHHBIM NIpHKa30M MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii denepanuu ot
27.03.2018 Ne 218

KBamudukamnus HHKeHep MmyTeli cO00LeHNs

Dopma 00yueHus 3a04Hast

OBBEM JUCHUIIVIMHBI (MOAYJISI) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMMWYECKUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOINUXCA C
MPENIOJABATEJIEM (ITO BUJIAM YUEBHbBIX 3AHATHU) U HA CAMOCTOSATEJBHYIO PABOTY
OBYYAROIIIUXCA

OO0w1as Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IUIaHy 144 Bupl KOHTpOJIS HA Kypcax:
B TOM YHUCJIC: sKk3aMmeHsl (kypc) 3
KOHTaKTHast paboTa 12 KOHTPONBHBIX pabot 3 kype (1)
caMoCTOsTebHas paboTa 123
4acoB Ha KOHTPOJIb 9

PacnpeneneHMe YyacoB AnCcuunJinHbl NO cemMmecTpam (KypcaM)

Kypce 3

Bun 3Zism/n?1 vII PII Hroro
Jlexiun 8 8 8 8
JlaGopatopHsie 4 4 4 4
B Ttom uncne unr. |4 4 4 4
HWroro ayn. 12 |12 12 |12
Konrakrhas 12 |12 12 |12
pabora
Cawm. pabora 123 123 |123 |123
Yacbel Ha KOHTPOJIb |9 9 9 9

Hroro 144 (144 |144 144




1. AHHOTALIMS JUCLIUTITAHBI (MOYJIST)

1.1|®usznueckue cBOUCTBA KUAKOCTH. [ MapocTraTuueckoe naieHre. OCHOBHOE ypaBHEHHUE MHIpoCcTaTHKH. OnpeeneHue
BEJIMYHMHBI U TOUYKH IPUIIOKEHHSI CHIIBI THAPOCTATHYECKOTO JIaBJICHHS, ICHCTBYIOIIEH Ha INIOCKYIO U KPUBOJIMHEHHYIO
nosepxHocTH. ITnaBanue Ten. Meroipl onucanus IBMKEHUS KUAKOCTH. Bunibl ABMKeHUA. Y paBHEHHE HEPa3pPbIBHOCTH.
VpasHenne bepHyiu A 31€eMEeHTapHON CTPYHKHU HI€anbHOM )KMIKOCTH U IIOTOKA pPealbHOM KUIKOCTH. PexXrMbI
JBIDKeHUs KUIKocTH. OCHOBHOE YpaBHEHHE YCTAaHOBUBILETOCS PABHOMEPHOTO JBIKEHMs. | uipaBnuueckue
comnpoTuBiieHus. Pacyer TpyOorpoBo/1oB. McTeueHue u3 MajblX OTBEPCTH W HacaakoB. [uapaBiudeckuil yaap.
MonennpoBaHue ruIpoANHAMHYECKHX ABIIeHUI. PaBHOMEpHOE U yCTaHOBHBIIEECS HEPAaBHOMEPHOE Oe3HAIIOpHbIE
JIBIDKEHHS )KHUIKOCTH B KaHayaxX. [ uapaBIuuecKuii npeokok. BomocnuBel. PacueT Tpyo u Manbix MocToB. ConpsikeHue
obeoB. @unprpauus. ['maporeorpadguyeckre XapakTepUCTUKH PEKU M PEYHOI CUCTEMBI; TUIIBI PEYHBIX PYCEJ H PYCIIOBBIX
IIPOLIECCOB; UCTOYHUKH MUTAHMUS peK; (a3bl BOXHOTO pexkuMa. CTaTHCTHYECKHE METO/IBI HCCIIEIOBaHHS M PacueTa CTOKa.
l'unponoruyeckue pacyeTsl.

2. MECTO JUCHMILTUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMObI

Kon nucuunivHer: |B1.0. 1.16

2.1|TpeGoBaHus K NIpeiBAPUTEIbHON HOATOTOBKE 00y4alOLIerocs:

2.1.1| Xumus

2.1.2|dusuka

2.2|IucuumIMHbBI U PAKTHKH, IS KOTOPbIX 0CBOEHHE IAHHOM AUCHUIIMHBI (MOYJIs) HEOOX0IUMO KAK
npeJuiecTByloIee:

2.2.1|IIpoexTupoBaHue MOCTOB U TPYO

3. HEPEYEHb INTAHUPYEMBIX PE3YJbTATOB OBYYEHUS 110 JUCIUIIVIMHE (MOYJIIO),
COOTHECEHHbIX C IINIAHUPYEMBIMU PE3YJIbTATAMM OCBOEHHUSI OBPA3OBATEJIbHOM ITPOT'PAMMBbI

OIIK-1: Cnoco6eH pemiaTh MHKEHEPHBIE 32124 B PO eCcCHOHAIBLHOM IEITEIbHOCTH € UCI0JIb30BAHHEM METO/I0B
€CTeCTBEHHBIX HAYK, MATEMAaTH4YeCKOT0 aHAJIN3a U MO/JIeJTUPOBAHUS

3HaTh:

OcHoBHBIC 6a30BbIC TOHATHS M METOJIBI MATEMaTHYECKOTO aHAITH3a, AHATNTHYECKOI TeOMETPHH H TMHEHHOH anreOpHl,

T hepeHINaTbHOTO U HHTETPAIbHOTO UCUUCIICHUS, AUCKPETHONH MaTeMaTUKH, TEOPHU BEPOSITHOCTEN U MaTEMaTH4ECKOH
CTaTUCTHKH,

MPUHIUIBI PEIICHNS] HH)KCHEPHBIX 33/1a4 B IPO(ECCUOHAIBHOM AEATEIbHOCTH C UCTIOIb30BAaHUEM METOJI0B MOIETIMPOBAHUS;
METOBI B CITOCOOBI H3MEpEHHil, BBIOOpa MaTEepUAaloB.

YMeTh:

pelarh NpUKJIaJHbIe 3aJa41 TPAHCIIOPTHOM U CTPOUTEIIBHOM OTpaciiell YUCICHHBIMUA METOIaMH aHaJIN3a, METO/IaMH PELICHUS

i hepeHINaIbHBIX YpaBHEHHUH, TIOMCKA SKCTPEMYMOB;

UCIIOJIb30BATh CPE/ICTBA U3MEPEHHIA IS pellieHUs MPO(HECCHOHATIBHBIX 3a/1a4, IIPUMEHSISI METO/Ibl MOJICIIMPOBAHHKS, MATEMAaTHIECKOTO
aHaJiN3a, eCTECTBEHHOHAYYHbIC U OOIIEHH)KCHEPHbIE 3HAHUS.

Baanerts:

HaBBIKaMH ITPUMEHEHUS METOJIOB €CTECTBEHHBIX HAyK, MATEMaTHYECKOTO aHAJIN3a U MOJECITUPOBAHUS JUISI PELICHUS] HHKECHEPHBIX
3a7a4 B IPO(eCCHOHANBHON NesITeIbHOCTY;
HaBBIKAMY MPUMEHEHUS 3aKOHOB (DM3HKU B IMIPAKTHICCKON NIESITENEHOCTH.

4. COAEP)KAHUE JUCIUIIJIMHBI (MOAYJISL), CTPYKTYPUPOBAHHOE I1O TEMAM (PA3JEJIAM) C
YKA3AHHMEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB U BUJOB YYEBHbIX

3AHATHUI
Ko HauMeHoBaHue pa3iejioB U TeM /BH Komneren- Hnre
A pasi A Kype Yacos Jlutepatypa [Ipumeyanue
3aHATHS 3aHATHS/ 117071 PaKT.
Paznen 1. JlekiuoHHBIE 3aHATHA
1.1 dusnyecKre CBOMCTBA KUIKOCTH. 3 2 OIIK-1 JI1.1 2 Jlexmusg-
Iunpocratuaeckoe gaBnenue. OCHOBHOE JI1.2J12.1J13.1 KOHCYJIbTalUs
ypaBHEHHUE TUIPOCTATUKH. JI3.2
OmnpenesneHne BEIMYUHbI U TOUYKH 21

MIPUIIOKEHUS CHJIBI THIPOCTATHUECKOTO
JIABJICHUS, IEWCTBYIOMIEH Ha TUIOCKYIO U
KpPUBOJIMHEHHYIO MOBEPXHOCTH.
IlnaBanue ten. MeToabl onMcaHus
JIBOKCHUS )KUIKOCTH. BUIbI ABMKEHUS.
VYpaBHeHUE Hepa3pbIBHOCTU. /JIek/




1.2 I'mppasnnueckue conporusnenus. Pacuer 2 OIIK-1 J1.1
TpyOOTpoBOAOB. VcTeueHne U3 MaybIx JI1.2J12.1J13.1
OTBEPCTUH U HacaAKoB. [ uapaBIMuecKuii JI3.2
yaap. MopenupoBanue 21
THIPOJNHAMUYECKUX sBIeHUH. /Jlex/

1.3 PaBHOMEpHOE U YCTaHOBUBIIEECS 2 OIIK-1 J1.1
HEpaBHOMEPHOE OE3HATIOPHBIC JBIKCHHS JI1.2J12.1J13.1
JKUAKOCTH B KaHanax. ['unpasnndyeckuit JI3.2
npsikoK. Bogocnueel.  Comnpsbkenue 21
ObedoB. Ounprpanus. /Jlex/

14 T'uaporeorpaduueckie XapaKTePUCTHKH 2 OIlK-1 JI1.1
PEKHU U PEYHOM CUCTEMBI; THIIBI PEYHBIX JI1.2J12.1J13.1
pycen u pyCIOBBIX MPOIECCOB; HCTOUYHUKHU JI3.2
MTUTAHUS peK; Ga3bl BOAHOTO PEKHMA. 21
I'mpponoruyeckue pacuetsl. /JIex/

Pa3znea 2. JJaGopaTopHblie padoThl
2.1 Pacuer Tpy0 u MainbIx MocToB. /JIa6/ 2 OIIK-1 JI1.1 paboTa B ManbIx
JI1.2J12.1J13.1 rpymnmnax
JI3.2
€)!
2.2 CraTucTu4ecKue MeTO/Abl UCCIIEA0BAHUS U 2 OIIK-1 JI1.1
pacueta cToka. /JIa6/ JI1.2J12.1J13.1
JI3.2
€)!
Paznen 3. CamocTosiTesibHast padoTa

3.1 W3y4enne TeopeTUuECKOro Marepuaa mno 42 OIIK-1 J1.1
JICKIUSIM, Y4eOHO# 1 yueOHO- JI1.2J12.1J13.1
Meroauueckoi urepatype /Cp/ J13.2

€)!
3.2 OdopmieHre 0TYETOB 0 BHINOIHEHHBIM 18 OIIK-1 JI1.1
nabopaTtopHbsiM paboTtam /Cp/ JI1.2J12.1J13.1
JI3.2
€)!
3.3 BrinonaHeHue KOHTPOJIbHOM paboTsl /Cp/ 35 OIIK-1 JI1.1
JI1.2J12.1713.1
JI3.2
€)!
3.4 [TonroroBka Kk NPOMEKYTOUHOMY 12 OIIK-1 JI1.1
TecTupoBanuio /Cp/ JI1.2J12.1J13.1
JI3.2
€)!
3.5 IMonroroska k 3k3ameny /Cp/ 16 OIlK-1 JI1.1
JI1.2J12.1713.1
JI3.2
€]
Pa3nen 4. Koutpoun
4.1 /Ox3amen/ 9 OIIK-1 JI1.1
JI1.2J12.1713.1
JI3.2
€]

5. OHEHOYHBIE MATEPUAJIBI JIJISA TPOBEJAEHUS IIPOMEXYTOYHOM ATTECTAIIAA

Pa3MeIl_leHbI B IIPUJIOKCHUHN

6. YYHEBHO-METOJNYECKOE U THO®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOJY JIS)

6.1. Pexomennyemas autepatypa

6.1.1. IlepeyeHb OCHOBHOI1 JIUTePATYPbI, HEOOXOANMOI 1151 OCBOECHHS T CIHILIHHBI (MOXYJIS)

ABTODBI, COCTaBUTEIHN

3arnaBue

H3narenbcTBO, IO

Axumos O.B.,
Axumona 0. M.

I'uppapnuka u ruaposorus: yued. mocodue

2014,

Xab6aposck: M3a-so ABI'VIIC,




ABTOpBI, COCTaBUTEIHN 3arnaBue WznarenbcTBO, TOX
JI1.2 |ITapaxneBuu B. T. Tunapasnuka, rUAPOIIOTUs, THAPOMETPHS BOAOTOKOB: Yueonoe |Muuck: OOO "HoBoe 3HaHue",
nocobue 2015,
http://znanium.com/go.php?
id=483223
6.1.2. IlepeyeHb 10NOTHUTE/ILHOI JIMTEPATYPbI, HEOOXOAMMOIi 17151 OCBOCHHSI JUCHHUILIUHBI (MOTY.Is1)
ABTODBI, COCTaBUTENHN 3arnaBue H3patenbcTBO, IO
JI2.1 |Yxunb.B., I'yceB A. A.[I'unpaBinuka: YueOHUK Mocksa: OOO "Hayuno-
m3natensckuii neHrp MHOPA-
M", 2013,
http://znanium.com/go.php?
id=405311
6.1.3. Ilepeuennb yueOHO-MeTOAUYECKOT0 o0ecniedeHHs AJIsl CAMOCTOSITEJILHOM PadoThl 00y4aIOUINXCSI 10 AMCHUIIUHE
(Mony.r0)
ABTODBI, COCTaBUTENHN 3arnaBue H3patenbcTBO, IO
JI3.1 |Axumos O.B., T'uapasnuka: mpuMepsl pacuéra: yued. mocobue Xabaposck: Uzn-so IBI'VIIC,
Axnmosa FO.M. 2017,
JI3.2 |Axumos O.B., Tunpasnuka: cO. mabopaTopHbIX paboT Xabaposck: 13n-so ABI'VIIC,
Axumosa I0.M. 2017,

6.2. [Tepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANHOHHO# ceTH "HTEepHET", HEOOXOAUMBIX /IJIsl OCBOECHHS
JUCIHUITUHBI (MOTYJI5)

31 |9J‘IeKTpOHHO-6I/I6J'II/IOTe'{Ha$I crcTeMa |https://znanium.com/

6.3 [lepevyenb MHGOPMAIMOHHBIX TEXHOJIOTHI, MCNIOJIL3YyEMBIX NPHU OCYIIECTBJIEHUH 00pPa30BaTEeILHOI0 Mpolecca no
AUCUUIUTHHE (MOIYJII0), BKIOYAsA NMepevyeHb NPOrPaMMHOro ofecriedeHnss 1 HHPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
(npu He00X0AUMOCTH)

6.3.1 Ilepeyenb MpOrpaMMHOro obecrnevyeHust

Microsoft Office Professional Plus 2013 Open license

Oneparmonnast cucrema MS Windows 10 Professional Open license

Free Conference Call (ceoGommas nurieH3ust)

OneparonHast cucteMa MS Windows 8.1 Professional Open license

6.3.2 Tlepevyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Koncynsrantllntoc - http://www.consultant.ru

TapanrT - http://www.garant.ru

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOW BA3bl, HEOBXOJIUMOM 151 OCYIECTBJEHUSA
OBPA30OBATEJIBHOI'O ITIPOLECCA IO JUCIHUIIJIMHE (MOYJIIO)

Aynurtopust Haznauenue OcHarenne
AMUXKT JIEKIIUOHHAS ayJUTOPHUS Kowmriekt me6enu, cTout s mpernojaBaTels,
AynuTopust kommbiorep (komiuiekt) Intel core i7 16gb ; HDD-500gb; wi-Fi; LAN,
Ne200 MYJIBTHMETUHHBIA IIPOTPAMMHO-AIIAPATHBIN KOMILTIEKC B KOMITIEKTE (

Kamepa BuacokoHpepeHIr cBsa3u AVAVA; HHTepaKTHBHAS T0CKa
SMART Notebook ; mpoektop SMART Notebook; y4uebHas nocka
JABYXCTBOpUaTas.

Omnepannonnas cucrema MS Windows 8.1 Professional Open license
Free Conference Call (cBoGomHas nurieH3ust)

AMIKT MIOMEIIEHHE TSI CAMOCTOSITENIEHOH  paboThI OcHameHHOCTh: KoMIutekT yaeOHo# MeOenu
Aymutopust  |oOyuaromuxcs TexHHYeckne cpeacTBa O0YIEHHs: KOMITBIOTEPHI
Ne208 Ornepannonnas cucrema MS Windows 8.1 Professional Open license

Free Conference Call (ceo6oamnast surieH3ust)
Onepanuonnas cucrema MS Windows 10 Professional Open license
Microsoft Office Professional Plus 2013 Open license




8. METOAUYECKHUE MATEPHUAJIBI 1JIS1 OBYYAIOIIIUXCSA 11O OCBOEHHWIO JUCIHIUATIJIMHBI (MOYJIS)

JIns IpOIyKTUBHOTO MU3YUEHUS TUCHUIUIMHBL U YCIEIIHOTO IPOX0XKIEHNUS IPOMEXYTOYHON aTTECTAlUU CTYJEHTY PEKOMEHYETCSL:
1) B camom Hauasie y4eOHOTO Kypca MO3HAKOMHUTBCS CO CIEAYIOIIEH yueOHO-METOMUYECKON IOKYMEHTAI[HEeH:

- pabouas mporpamMma JUCHUIUIMHBL

- IepeyeHb 3HaHUH, YMEHUH W HaBBIKOB, KOTOPBIMHU CTYAEHT JOJDKEH BIIAJIETD;

- TEMaTU4ECKHUE IJIaHbI JEKIUH, TPAKTHYECKUX;

- KOHTPOJIbHBIE MEPOTIPHATHS;

- CIIMCOK OCHOBHOM U JIOIIOJIHUTENILHOM JINTEPATYPBI, a TAKXKE JIEKTPOHHBIX PECYPCOB;

- IepeyeHb BOIPOCOB JUTS MOTOTOBKH K IIPOMEXYTOUHOH aTTeCTaIHH.

2) B Hauasie 00y4eHMsI BO3MOXHO TIIATENbHEE CIUIAHUPOBAThH BPEMsI, OTBOJUMOE Ha KOHTAKTHYIO U CAMOCTOATENbHYIO PaboTy MO
JUCHUIUINHE, TPEACTaBUTH 3TOT IJIaH B HAIJISAHON GopMe U B TanbHENIIeM ero IpHIepKUBAaThCS, HE IOMyCKast CPBIBOB Ipaduka
UHIMBUAYaIbHOU pabOTHI U aBpalla B IpeiceCCUOHHbIN nepuo. [IpeneOpexenue 3TUM IIyHKTOM IIPUBOJIUT K IEPEYTOMIICHUIO U
PE3KOMY CHIDKCHHIO KaueCTBa YCBOCHHUs y4eOHOT0 MaTepHaa.

3) M3yunth CMCOK PEKOMEHIOBAHHOM OCHOBHOM U JIOIIOJIHUTEILHOM JINTEPATYphl M yOETUTHCS B €€ HAINYUY B OyMa)kKHOM MU
9NEeKTPOHHOM BuJe. He00X01MMO UMETh «I10]] PYKOi» CIlelHabHbIe M YHUBEPCAIbHBIE CIIOBAPH M SHIUKIIONEHH, ISl TOTO, YTOOBI
IOCTOSIHHO YTOUHSThH 3Ha4€HHs UCIONb3YEMBIX TEPMUHOB U NOHATHH. [T01bp30BaHUE CIIOBAapsSMU U CIIPAaBOUYHHKAMHU HEOOXOIUMO
czienaTh NPUBLIYKON. OIBIT OKa3bIBAET, YTO HEYJOBIECTBOPUTEIBHOE YCBOCHHE IIPEIMETA 3a4aCTyI0 KOPEHUTCS B HETOUHOM,
CMYTHOM WJIM HENPaBHJIHHOM ITOHUMAHHUH M YIOTPEOIeHUN IOHATHHHOTO ammnapara yaeOHOH TUCIIUIUINHEL.

4) CornacoBaTb C IIperojaBareseM HOATOTOBKY MaTepHaoB, IOJIy4eHHBIX B IPOLecce KOHTAKTHOM paboThl, a TakKe HOATOTOBKY U
BBITIOJTHEHNE BCEX BHIOB CAMOCTOSATENHHON pabOThI, HCXOS U3 HHANBHIYAIBHBIX MoTpeOHOCTel. [Iponece m3yueHns QUCIUIIIAHEL
HY>KHO TIOCTPOUTSH € YUETOM CJICLYIOIIUX BaXKHBIX MOMEHTOB:

-00JBIIO 00BEM TOTIOIHUTENBHBIX HCTOYHUKOB HH(OPMAIIH;

-mupoyaiimmii pa3dpoc HayyHbIX KOHLIETUH, TOUeK 3peHUs] 1 MHEHUH 110 BceM BOIIPOCaM COJepKaHus;

-3HaYUTEIbHBINA 00eM HOPMAaTHBHOTO MaTepHaa, IoIeXkKaIlnil pacCMOTPEHHIO;

-CyILIECTBEHHO OTPaHUYEHHOE KOJIMUECTBO YUE€OHBIX 4aCOB, OTBEICHHOE HA U3YUCHUE TUCIUILUIUHEL.

5) IlpuctynaTh K H3y4eHHIO OTISIBHBIX TEM B YCTAaHOBIEHHOM Topsike. [lomy4ynB npencraBieHre 00 OCHOBHOM CO/IEPKaHHU TEMBI,
HE0OXO0IUMO U3yIUTh MaTepuall ¢ IOMOIbIO OCHOBHOH U JIOMOJIHUTENBHOH uTepaTypbl. O0s3aTeNIbHO CIeAyeT 3allUChIBaTh
BO3HHUKIIKE BOMPOCHL, HA KOTOPBIE HE YIAJIOCh OTBETHTH CAMOCTOSTENBHO.

IIpoBenenue yueOHOro mporecca MoXeT ObITh OpraHu30BaHo ¢ ucnonb3oBanueM DVOC yHuBepcuTeTa U B 1(poBoii cpese (Ipymisl
B COITHATIbHBIX CETAX, HJICKTPOHHAS [TOYTA, BUACOCBS3b U JIp. TaTPopmbl). YueOHble 3ausaTus ¢ npumenerneM JOT npoxoast B
COOTBETCTBUU C YTBEPKACHHBIM paciucanueM. Texymuil KOHTPOJIb U IPOMEXKYTOUHAs aTTeCTalusl 00y4aroIUXCsl IPOBOIUTCS C
npumenenuem JJOT.




[Ipunoxenue
OueHoyHble MaTepuaJIbl NP GOPMUPOBAHUHU Pado4eil MPOrpaMMbI
AUCHUIIMHBIL: ['HapaBIMKa U THAPOJIOTUs

1. Onwucanue n01<a3aTeneﬁ, KpUTEepHueB U HIKaJ OEHUBAHUA KOMIIeTeHIIUi.

[Toxazarenu u kputepun oueHnBanus komrnerenuuii OINK-1

YpoBHU CHOPMHUPOBAHHOCTH KOMIIECTEHIHI

OOBEKT OLICHKH Kpurepuii orieHuBaHus pe3yabTaTOB 00ydeHHs

Huskwuit ypoBeHb

. % VpoBeHs pe3yabTaToB 00YUEHHS HEe HUKE
OO6yuaromuiics IToporoBelii ypoBeHB P pesy v

. NOPOroBoro
[oBBIICHHBII yPOBEHB
Bricokuii ypoBeHb
[kaner onenuBanus komrerennuii OMK-1 npu ciave s3x3ameHa
HocTHrHyTHIA [11kana oeHnBaHHS
YPOBEHB pe3ynbTaTa XapakTepHCcTHKa YPOBHS C(HOPMHPOBAHHOCTH KOMIIETCHITHN
00yJYeHUs
Huskuit yposens HeynosnerBopurensHo
OO0yuaromuiics:
- 0OGHapyXWI IPOOENEl B 3HAHUSIX OCHOBHOT'O Y4eOHO-IIPOrPaMMHOTO
MaTepuana;
- JOMYCTHII IPUHIUNNAIBHBIC OIIMOKY B BBIIIOTHEHUH 3aIaHUH, TIpe-
TyCMOTpPEHHBIX IIPOTPAMMOI;
- HE MOXKET IPOJOJDKUTE 00ydIeHHe HiIH IPUCTYIUTH K Ipodeccro-
HaJBHOH e TEIBHOCTH 110 OKOHYaHHUH ITPOTrPaMMBI 03 TOIOIHUTEIBHBIX
3aHATHI IO COOTBETCTBYIONIEH NHUCIMILIHHE.
IToporoBelii ypoBeHb Y 10BIIETBOPUTEIBHO

OO0yuaromuiics:

- 0oOHapy W1 3HAaHUE OCHOBHOTO Y4eOHO-IPOrpaMMHOr0 MaTepHaa B
00BEMeE, He0OXOIMMOM IS abHeHIIell ydeOHO! U IpeCTos e
npodecCHOHANBHOM AESTENbHOCTH;

- CIIPABIIAETCS C BBINOJHEHHEM 33/IaHNUH, TIPEIYCMOTPEHHBIX IIPO-
TpaMMoii;

- 3HAKOM C OCHOBHOM JIUTEpaTypoii, pekoMeH10BaHHOH paboueil mpo-
rpaMMOil AUCLUITINHEI,

-JIOMYCTHJI HSTOYHOCTH B OTBETE Ha BOIPOCHI U ITPHU BBINOJIHEHUH 33/IaHUIT 1O
Y4eOHO-TIPOrPaMMHOMY MaTepHaiy, HO 00JaaaeT He0OXOJUMbIMU 3HAHUSIMH
[UIsL UX YCTpaHEeHUs O/l PyKOBOJICTBOM IIPENoJIaBaTes.

[ToBbIIEHHBIH Xoporo
YPOBEHb OO6ywarommuiics:

- 0OHapYXUJI MOJIHOE 3HaHHE YueOHO-TIPOrpaMMHOTO MaTepHana;

- YCIIEIIHO BBINOJHWI 33[jaHUs, IPEAYCMOTPEHHBIE TPOrPaMMON;

- YCBOWII OCHOBHYIO JINTEPATYPy, PEKOMEHIOBAaHHYIO paboueil mpo-
TpaMMO¥ JUCIUIUIHHEL,

- IIOKa3aJl CUCTEMaTHYECKUI XapaKTep 3HaHUH yueOHO-IPOrpaMMHOTO
MaTepHana;

-CIoco0€EH K CaMOCTOATEILHOMY IOIIOJIHEHHUIO 3HAHUH 110 yueOHO-
IPOrPaMMHOMY MaTepray 1 OOHOBJICHHIO B XOJIe AalbHelIIei yueOHon
paboThI ¥ MPOGHECCHOHATBHOMN NESITENbHOCTH.

Bricoxuit OTIIgHO
YPOBEHb OO0yyaromuiicst:

- 0OHapyXWJI BCECTOPOHHHE, CHCTEMATHIECKHE 1 TTyOOKNe 3HAHUS
yaeOHO-IIPOrpaMMHOTO MaTepHaa;

- ymeer CBO60}1HO BBIINIOJIHATH 3a/1aHus, IPEAYCMOTPEHHBIC ITPO-
rpaMMON;

- 03HAKOMUJICS C JIOTIOJIHUTENEHOH JTUTEepaTypoH;

- YCBOWII B3aHMOCBSI3b OCHOBHBIX IOHSTHH AUCIUIUINH U UX 3HAYCHHE
U1 mpuoGpeTeHust npodeccuy;

- TPOSABUI TBOPYECKHE CIIOCOOHOCTH B IOHUMAaHUU Y4€OHO
MpOrpaMMHOT0 MaTepuara.




Ornucanue IKal OIleHHBaHUS
KomriereHImu 00y4aronerocsi OLeHMBACTCS CICAYIOIIM 00pa3oM:

IInanupyemsiit
YpOBEHD CojeprkaHue Kbl OIIEHUBAHUS JJOCTUTHYTOTO YPOBHS pe3ylibTaTa 00yUeHHUsI
pesynbrarop  [HIEYAOBIETBOPHTEILHO Y I0BIETBOPUTENLHO Xopomo OrinyHO
OCBOEHHS
Hecnocobnocts 00y- OObyuaromuiics cro- OOyuaromuiicsi 1eMOH- OOyuaromuiics ze-
JAIOIEroCsl CAMOCTOSITENBHO| COOEH CAMOCTOSITENIBHO | CTPHPYET CHOCOOHOCTH K MOHCTpPHUPYET CII0c00-
[IPOJIEMOHCTPHUPOBATH MIPOJIEMOHCTPHUPOBATH CaMOCTOSITEIBHOMY HOCTb K CAaMOCTOSI-
HaJIM4IHe 3HAHUI IpU HaJIM4IHe 3HAHUI IpU MIPUMEHEHHIO 3HAHUH TIpH TEILHOMY TIPHMEHEHUIO
peLIeHNH 3aJaHii, KOTOpBIE | PEeIIeHNH 3aIaHui, pelIeHnH 3aJaHuH, 3HaHHUI1 B BEIOOpE criocoba
OBLTH IIpeICTaBICHBI KOTOpBIE OBIIH QHAJIOTHYHBIX T€M, KOTOPBIEC | PEIICHUS] HEM3BECTHBIX
3uars [Ipero1aBaTeeM BMeCTe C TIPE/ICTaBIICHEI TIPECTABIISII TIpe- WM HECTaHIAPTHBIX
00pa3IoM UX peHIeHHUSI. MIpernoiaBaTeIeM BMeCTe | I10JaBaTelb, U MIPH €T0 3a7aHuil U Ipu
¢ 00pa3IoM HX PelIeHHUs.| KOHCYIbTaTUBHOM KOHCYJBbTaTHBHOMN
MOJIJIEP>KKE B 4ACTH MOJJIEP>KKE B 4ACTH
COBPEMEHHBIX POOIIEM. MEKAUCIUIIITNHAPHBIX
CBsI3€iL.
OtcytcTBHE Y 00Y- OO6yuaromuiics ae- OOyuaroruiics mpo;e- OO0yuaroruiics sie-
JAIOIIErocs: CaMOCTOSI- MOHCTPHUPYET CaMo- MOHCTPUPYET CaMOCTOSI- MOHCTPHpYET CaMo-
TEJIbHOCTH B IPUMEHEHUH CTOSITENFHOCTS B TEIbHOE IPUMEHEHUE YMEHUH | CTOSTENbHOE MPUMEHEHHE
[YMEHHH 10 UCIIOJIb30BAaHUIO | IPUMEHEHUU YMEHUN  [pelleHus 3a1aHuil, YMEHHMH peleHust
METOJJOB OCBOCHHS y4eOHOH | pemeHns yaeOHbIX QHAJIOTHYIHBIX TEM, KOTOPBIE HEW3BECTHBIX WU
T CIIUTUTHHEL 3a7aHui B TIOJTHOM [IpEe/ICTaBIISUI IPENOAaBaTellb, | HECTAHAAPTHBIX 3aTaHUN U
Ymers COOTBETCTBHH C 00- W TIpH €T0 KOHCYJIETaTHBHON TIPY KOHCYJIBTaTHBHON
pasuoM, JaHHBIM [OJJIepIKKE B 4aCTH TIOJIJIEPIKKE
IIPETIoiaBaTeNIeM. COBPEMEHHBIX IPOOIIEM. MIpEernoiaBaTessl B YaCTH
MEKINCIUILTNHAPHBIX
CBSI3€H.
Hecmnoco6rocTs camo- OO0yyvaromuiics ae- OOydaromuiicst IeMOH- OO6yyaromuiics ae-
CTOSITENIFHO MPOSBUTH HABBIK| MOHCTPHPYET CaMo- CTPHUpPYET CaMOCTOSITEIEHOE | MOHCTPHPYET CaMo-
[pETIeHHs TTOCTaBIeHHOM CTOSITENFHOCTS B NIpUMEHEHNEe HaBBIKa CTOSITENILHOE TIPHMEHEHHUE
3371241 10 CTAaHJAPTHOMY TIPUMEHEHHNN HaBBIKa [0 | peIIeHus 3a1aHuii, HaBbIKA PEIICHUS
0Opasiy MOBTOPHO. 3a7aHMsIM, PellIeHUe QHAJIOTHYHBIX T€M, KOTOPbIE | HEW3BECTHBIX WU
KOTOPBIX OBLIO MOKAa3aHO| MPEeACTaBIIsLI HECTaH/apTHBIX 33/IaHU 1
Brazers IPETIoiaBaTeNIeM. HpernoaBaTeb, U IPU ero NP KOHCYJIBTaTHBHO
KOHCYJIbTaTHBHOM HOAJICPIKKE
TOJIJIEP’KKE B 9ACTH MIPETo1aBaTeNsl B YaCTH
COBPEMEHHBIX IPOOIIEM. MEKANCIUTIINHAPHBIX
CBSI3€HL.

2. Mepeyennb BONpocoB 3k3amMmeny. O6pasel IK3aMeHAMOHHOr0 Guaera

[IpumepHBIil IepedyeHs BONPOCOB K IK3aMEHY
Komnerenius OITK-1:
1. 'mapocTaTHdecKuM JJaBiIeHHeM B TOUKe. EMMHUIIBI H3MEepEeHNs THAPOCTAaTHIECKOTO NABICHUS.

2. IIpuGops! 11t H3MEPEeHUs THAPOCTAaTHYECKOTo AaBieHus. Kinaccudukarus, TpuHImn qeHCTBU.

3. CBoOOHAs MOBEPXHOCTH U MIOBEPXHOCTH YpoBHS. OmpeeneHue, BUIBL.

4. BriiusiHUE TIIOTHOCTH ¥ BA3KOCTH JKHKOCTH Ha (hOpMY CBOOOJHOM TTOBEPXHOCTH.

5. Onropa JaBieHUs Ha JHO COCYyJa € KUAKOCTBIO, BPAILIAIOLIErocs C OCTOSHHOM 4acTOTON OTHOCUTENBHO BEPTUKAIBHOM OCH, TPOXOasIIeH

uepes HEHTp Cocy/a.

6. YcraHOBHBIIIEECS B HEYCTAHOBHUBIICECS NBUKCHUE KUJIKOCTH.

7. PaBHOMepHOG 1 HCPAaBHOMEPHOC ABUKCHUEC JKUIKOCTHU.

8. HammopHoe 1 6e3HanopHoe IBIKCHHE KUIKOCTH.

9. DnemeHTapHas CTpyiKa, HOTOK KHIKOCTH, X CBOMCTBA.

10. ITnaBHO M3MEHSIOMIEECS ABMKCHHE KHIKOCTH, €r0 CBOMCTBA.

11. ’)KuBoe ceueHre NOTOKA, CMOYCHHBII NIEPUMETP U TUAPABIMYECCKUN paanyc.
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39.

40.

Pacxon u cpenHss CKOPOCTb MTOTOKA SKHIKOCTH.
VpaBHEeHUE HEpa3pbIBHOCTU AT IOTOKA HKHUJKOCTH.
[lonnas ynenbHast SHEpPrus MOTOKA KUJKOCTU B IPOU3BOIBHOM CEUCHHUH.
VYpaBHenue bepHymuin A1 uneanbHOM KUAKOCTH.
VYpaBHenue bepHymnu a1 peanbHON KUAKOCTH.
I'eomeTrpuueckuii cMmblica ypaBHeHus bepHymnu.
OHepreTuyeckuii cMelca ypaBHeHus bepHyiun.
[Ibe3omeTpuyuecKuil U TUAPABINYECKUN YKIOHBI, UX OTIMYUE.
PesxuMbl ABIKEHUST KUAKOCTH.
dusnyeckuil cMplcn yncna PeliHomnbaca.
[Torepu Hanopa no manuHe. @opMyna U 3aBUCUMOCTH.
Onropa CKOPOCTH B CEUCHUH TIPH JJAMUHAPHOM U TypOyJIEHTHOM PEeXHUMAax ABHKEHHS B TPYO€E KPYIIIOTO CEUECHHS.
Koaddurment rugpasmmdeckoro TpeHus A. GopMyIsl Ul onpeneseHus A IPpH pa3IMYHbIX PeKUMax.
OKBUBaJICHTHAs LIEPOXOBATOCTh, OTHOCUTEIIbHAS ILIEPOXOBATOCTb.
OmnpeneneHne MECTHBIOX CONPOTUBICHUH. OCHOBHBIE BUIBI MECTHBIX TOTEPh HAIOPA.
Oduznueckast MpUpPoJa MECTHBIX TOTEPh SHEPTHN.
DopMyna A OnpeeNeHs MECTHBIX IIOTEPh SHEPIUU.
3aBUCHMOCTh MECTHBIX ITOTEPh HAIlOpa OT CKOPOCTH IPH Pa3IMUHBIX PeXKUMaX.
DopMyna HCTEUESHNUS )KUAKOCTH U3 OTBEPCTUI U HACAIKOB.
[NonHoE M HETOTHOE CXKATHE CTPYH IPU UCTEUECHNHN U3 OTBEPCTHIl U HACAIKOB.
B 4eMm cocTouT OTIMUNE OJIHOTO CXKaTHs OT HENOJIHOro. [IpyunHa cxatus cTpyu.
WnBepcus cTpyn, NpUINHA BO3SHUKHOBEHHS SIBIICHUSL.
Hacanok. Knaccngukanus Hacamkos.
[MpuurHa yBenuueHUs NPOITYCKHOM CIIOCOOHOCTH IIMIMHAPHUYECKOTO HAacaaKa 110 CPABHEHHIO C OTBEPCTHUEM TaKOT'0 e TUaMeTpa.
Omnpezenenne 1 Kiaccu(UKALUsI BOJOCIHBOB.
Dopmyna AT OTIPEIeNICHUs PACX0/a KUIKOCTH Yepe3 BOJOCIIHB.
YpaBHeHHe BogHOTO OanaHca.
Ocajku, onpeesieHne U KiacCH(pUKaITHsL.
CroK, orpeiesieHHe U KilaccuuKarus.
Boanbre 00BEKTHI, ONIpeieNieHre U KITacCU(UKATIHS.
Pexn, onpenenenue u KaccupuKamms.
Bacceiin 1 1oa1Ha peKky, onpeaeeHre U KiaccuuKanusi.

IpuGOopEr M HUHCTPYMEHTHI ISl THAPOMETPHUYECKUX PaboT



O0pa3zelr PK3aMEHAIIMOHHOTO OmyieTa

AMWXKT- ¢pumman JIBI'YIIC B r.CBoG0HOM

dBO Dx3aMeHanMOHHEI OmmeT Nel VTBEPXIAIO»
1o JucuuIuinee « uapasnuka u
TUApOIOTH» 3am. mupekTopa o YP

JUIA CIICHHUAJIBHOCTHU

cemectp 20 /20 yur. 23.05.06 CTpOoUTETHCTBO KETE3HBIX
JIOpOT, MOCTOB M TPAHCIIOPTHBIX TOHHETEH
Crenmanuzanuu: YpasieHue Jl3106a T.H.
TEXHHYIECKIM COCTOSTHHEM

JKEJIE3HOAOPOIKHOTO IIyTH «_» 20

1. Dmropa CKOPOCTH B CCYEHUH TPH JIAMHUHAPHOM M TYPOYJICHTHOM PEXHMAaXx ABIXKEHHS B TpyOe Kpyrioro ceuenust. (OITK-1)

2. ®opMmya s ONPEACNICH s pacXo/a )UAKOCTH yepe3 Bogocinus. (OITK-1)

3. 3apanue (OIIK-1)

B oronuTensHOI cucteMe (KOTel, paguaTtopsl U TPyOOIPOBOIBI) HEOOIBIIOTO
JoMa cosiepkuTcst Boa 00beMoM V=0,4 M>. CKOJBKO BOJIBI JJOMIOJHUTEIBHO BOW/ICT B
pacmmpuTensHsii cocyn AV npu Harpesanuu ee ot 20 1o 90°C?

Cr. mpemnoaBaTeb B.B. Muponos

3. Tecrosbie 3aganus. OUeHKA M0 Pe3yJLTATAM TeCTHPOBAHUSL.
[IpumepHbIe 3a1aHus TecTa

3ananue 1 (OIIK-1)
BribepuTe npaBUIBHEI BapuaHT OTBETA.

Koa¢duireHT fuHaMUYecKoil BA3KOCTH PaBEeH NMPOU3BEACHHIO KO3 DUINEHTa KHHEMAaTHYECKO BI3KOCTH Ha .....
a) maccy;

0) IUIOTHOCTH;

B) 00BEM;

T) yIeIbHbIH Bec.

3ananue 2 (OI1K-1)

BriGepuTe npaBUIIBHEBI BapHaHT OTBETA.
VaenbHBIH Bec MOpckoii Boasl, H/M3, pasen
a) 10055;

6) 9810;

B) 11673;

r) 8790.

3ananue 3 (OIIK-1)
BeiGepuTe NpaBHIbHbINH BapHaHT OTBETA.

C yBemTHUYEHHEM TEMIIEPATYPhI BI3KOCTh Ta30B .....

a) yBEJIMYUBAETCS;



0) yMeHbLIaeTCS;

B) HE U3MEHSETCS.

3ananue 4 (OIIK-1)

HazoBute oTBeT.

[InoTHOCTE — 37O .......

[TonHbIi KOMIUIEKT TECTOBBIX 3aJaHUH B KOpIIopaTuBHOH TecToBoi obosnouke ACT pasmenien Ha cepBepe YUT ABI'YIIC, a Taxoke Ha caiite

eIMHUIIBI 00beMa (Macca)

VYunsepcutera B pazaene CJO ABI'YIIC (o6pa3oBaTensHas cpena B IMIHOM KaOWHETe MPerojaBaTes).

CooTBeTcTBHE MEeX Ty OaTbHON U PEHTHHTOBOI CHCTEMaMy OLIEHUBAHNUS 3HAHUM, yMEHHUH, HABBIKOB H (MJIH) ONBITA JIEATEIBHOCTH, yCTAHABINBACTCS

MOCPEACTBOM CIICAYIOIICH TaOIUIIBL:

YpoBeHb
OOBexT INoka3zareny oLeHUBAHUS
Orenka PpEe3yiIbTaToB
OILICHKU pe3yabTaToOB 00YICHHUS
00y4eHus
60 6aIoB M MeHEe «HeynoBieTBOpUTEIEHO» Huskuit ypoBeHb
OGyuaroruics 74 — 61 6amnoB «Y IOBJIETBOPUTEIIHLHOY IToporoBslit ypoBeHb
84 — 75 GanoB «Xopormo» [ToBBIICHHBIH yPOBEHB
100 — 85 6amioB «OTIHIHOY» BeIcokuii ypoBeHb

4. OueHka oTBeTa 00y4al0IIerocsi Ha BONMPOCHI,

3a/laHMe YK3aMeHAIHOHHOT0 OnJjieTa

DJIeMEHTBI OLICHUBAHU

ConeprxaHue OIKaJIbl OIICHUBaHHUS

HeynosnerBopu-
TEIBbHO

Y 10BIIETBOPUTEIBHO

Xoporo

OTnu4HO

COOTBETCTBHE OTBETOB
(hopMyTUpOBKaM BOTIPOCOB
(3a1aHMi)

ITomHOE HECOOT-
BETCTBHE 110 BCEM
Bonpocam

3HaUMTENBHBIE TI0-
PEIIHOCTH

HesHnauurtesnbHbIe 1M10-
PEIIHOCTH

[lotHOE COOTBETCTBHE

CTpyKTypa, IocienoBa-
TEJILHOCTbH U JIOTHKA OTBETA.
'YMeHue 4eTko, MOHATHO,
TpaMOTHO ¥ CBOOOIHO M3JIarath
CBOM MBICIIH

ITonHOE HEcoOT-
BETCTBUE KPUTEPHIO.

3HAYNTEIBHOE HECO-
OTBETCTBUE KPUTEPHIO

HesnauntensHoe He-
COOTBETCTBHE KPUTEPHUIO

COOTBETCTBHE KPUTEPHUIO
[IPU OTBETE Ha BCE BONPOCHL.

3HaHNE HOPMAaTUBHBIX,
MPaBOBBIX JIOKYMEHTOB H
CIIEIMAIFHON JINTEPATypHI

[TonHoe He3HaHUE
HOPMaTUBHOU U
NpaBoOBOii Oa3bl U
crienaIbHOM
TUTEpaTyphbl

lmeroT MecTo cyie-
CTBCHHBIC ynymeHI/m
(He3HaHKe OOJIbINEH YacTH
n3 ﬂOKyMeHTOB u
CIIEIHATBHOM JINTEPATYPHI
[10 HAa3BaHUIO,
COZIEP)KAHMIO H T.11.).

MeroT MecTo Hecy-
IIECTBEHHBIC YITYIIICHUS U
HE3HAHUEC OTACJIBHBIX
(€OMHUYHBIX) paboT 13
qricia 00s13aTenbHON
ITUTEepaTypEL

[lotHOE COOTBETCTBHE
TAaHHOMY KPUTEPHUIO OTBETOB
Ha BCE BOTIPOCHI.

'VMeHue yBS3bIBaTh TEOPHIO C
[IPaKTHKOMW, B TOM YHCIIC B
o0acTr ipodeccrHoHaTbHON
paGoThI

‘YMeHue cBsi3ath
TEOPHIO C MPAKTUKON
paboThI HE
POSIBIISIETCSL.

'YMeHMe CBA3aTh BOIPOCHI
TEOPHH U IPAKTUKU
MPOSIBIISIETCS PELIKO.

'YMeHMe CBA3aTh BOIPOCHI
TEOpPHH U NIPAKTUKHU B
OCHOBHOM HPOSIBIISETCS.

[TonHOE COOTBETCTBUE
TAaHHOMY KPUTEPHUIO.
Cr1ocoOHOCTH HHTErpH-
[pOBaTh 3HAHWS M IPUBJICKATH
CBE/ICHHS U3 PA3IHIHBIX

HaYYHBIX chep

KauecTBO OTBETOB Ha J10-
[OJTHUTEIbHBIC BOIIPOCHI

Ha Bce nonomauau-
TebHBIE BOIPOCHI
[penoaaBaTess JaHbl
HEBEPHbIC OTBETHI.

OTBeTHI Ha OOJBIIYIO
4acTh JOMOJHUTENIBHBIX
BOIPOCOB IIPENO/1aBaTels
TaHbI HEBEPHO.

1. JlaHbI HETIOJHBIE OTBETHI
Ha JIOTIOJIHUTEIIbHBIC
BOIIPOCHI IPEIIOIABATEIIS.
2. Jlan oiuH HEBEpHbIH
OTBET Ha JOTOJHHUTEILHbIC

BOIIPOCHI MPENOAABATENSI.

I[aHI)I BEPHBIC OTBETHI HAa BCE
AOTIOJITHUTEJIBHBIE BOIIPOCHI
I[penoaaBaTelis.

HpI/IMe‘IaHI/IeI UTOTrOBas OLICHKa Q)opMpreTc;[ KakK CpeAHAA apI/I(i)MeTI/I‘{eCKa}I PE3YIABTATOB IJIEMCHTOB OLICHUBAHUS.




