MUHHCTEPCTBO HAYKH U BBICIUEIO OBPA3OBAHHA
POCCHICKON ®ENEPALIMM
denepansroe rocyaapeTseHHoe GiomkeTHOE 00Pa30BATRILHOC YUPCHACHHC
BBICHIETD OOPA3OBAHAL
MarHHTOrOPCKHi rocyaapeTBeHHbIH Texrveckuil yrupepcnter um. M. Hocosan

PABOYAS TPOT'PAMMA JIMCUUITIJIMHBI (MO/LYJIS)

TUAPABITUKA
HAHMEROBAHHE JHCLHITAHHB (IMOAYAA)

CrenraisHoCTh

21,05.04 Copuoc neno

] Iﬂl}{’ WANMENDGANKE CREYUAILHOCHTH

Crenuanisaius nporpamMMe!l
Copuuie maunibs ¥ obopyiosanue

WOHMENONANUE CHEYUANUIAN I

Yposetn shicwero o0pazosann — creUainTer

Mhopma o0yyenus
3A04HAs
HHCTHTYT Hremumym 20p1020 01 1 mparenopma
Kadenpa lopnerx Mauas 4 mpancropmHo-mexHoI0ZuNecKus KOMRIEKCOE
Kype 4
Marxaroropex

2018 1.



PaGouas nporpaMma cocTarnena Ha ochose ®I'OC BO no cnewnansrocty 21.05.04
Toproe Aeno, yTeepaacuHoro npikaiom MOuH PO ot 7.10.2016 Ne 1298.

PaBouas MpOrpaAMME PACCMOTPeHa W oxoOpena Ha sacenaniy kadespsi [opHBIX Ma-
IHH ¥ TPAHCTIOPTHO-TEXHONOrHYECKHX KOMIICKCOB 3 0» asrycra 2018 r., nporokoa Ne 1

3agn. kadeapoit A Konbra/
{, ucs) (M.0. @amunua)

PaBouas nporpaMma 0100peHa METOIHECKON KomMuccHeH WHeTrTyTa ropHoTO Aena 1

rpancnopra « 07 » _centsibps_ 2018 r,, nporokon Ne 1.
Mpeaceaarens 7§Zé".C.E. "anpuiues’

(nodnuce) (V.O. @amunus)

Pafouas nporpaMma cocTaslicHa: CT.IPENOAaBaTeh

(BonxHoCTS, meneHb, yeHoe 26anue)
B /C.B. 1o, TOR'
nodnuce) (U.0. Camunus)

PeleH3enT: Wiewente p- fIT0 (00 gﬂa,.;mﬂogw; LBk
(BONKHOCMIL, YIEHAA CMENEHL, YHEHOE 35aKHUe)

Lniirk | EBBoniiik

“Ulnodnucs) (110, amunus)




JIMCT perucTpauvu u3MeHeHHU U 10MOJTHEeHUI

HbI

MH(POPMALIMOHHOTO 00eCTIeUeHUs! TUCIIUTLIH-

moxoi Nel

Ne Pa3nen Kpatkoe conepxanue n3aMeHe- JHara. Neo Ioamnuce
/T PI1JI (mo- HUSI/ TOTIOTHEHUS MPOTOKOJIa 3aB. Ka-
JUyJIsT) 3ace/1aHus benpoii
Kadeapbl
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o 1 eab ocBOeHHUS AU CHUILINHBI

Llenpto ocBOeHMS IOUCHUILIMHBI (Momyinsi) «l uopaenuxa» siBisercs (OPMHUPOBAHUE Y
CTYACHTOB 3HaHMH (DyHIaMEHTaNbHBIX 3aKOHOB T'HJPABIMKA W YMEHUH UX NPUMEHEHUs NpU
pELICHUH WH)KEHEPHBIX 3a/1a4 B TOPHBIX MAaIIMHAX ¥ TOPHOAOOBIBAIOIINX TEXHOIOTHSX.

2 MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMbl OATOTOBKH
crenHaJIucTa

Jucuunnmna «['WapaBivka) BXOAWT B BapUaTUBHYIO 4acTh Oyioka 1 oOpa3oBarenbHOM
IIPOrPaMMBI.

Jlns u3ydeHus: JUCHMILIMHBI HEOOXOAUMBI 3HaHUA (YMEHHUs, BiIaJeHus), chopMupoBaH-
HBIE B PE3YyJIbTaTe U3yUEHUS AUCLUIUIMH

b1.5.09 «Marematukay;

b1.5.10 «®usuxa;

b1.b.16.01 «TeopeTruueckas MexaHUKay;

b1.5.16.02 «ConpoTuBieHre MaTepuagoB.

3HaHus (YMEHUs, BIAJCHHUS), MOTYYCHHbIE MPU U3YYCHUH AAHHOW IUCHUIINHBI OyIyT
HEOOXOIUMBI [TPU U3YyYEHUH TUCLUILINH

b1.5.40 «'uaponHeBONIPUBO/I U TUAPOITHEBMOABTOMATHKA TOPHBIX MAIIUH;

b1.B./IB.03 «IIpoektupoBaHue M pacyeT CIENAIIUX CUCTEM TUAPONPUBOAOB T'OPHBIX
MAaIIUH U 000PYIOBaAHUS.

3 Komnerenunu ody4aromerocsi, opmupyembie B pe3yJjibTaTe 0CBOCHHUS
AUCHUIIMHBI (MOYJsl) ¥ IUIAHUPYEMble Pe3yJIbTaThl 00y4eHUus

CTpyKTypHBIH 3JIEMEHT

YpoBEeHb OCBOEHHUSI KOMIIETEHIU
KOMIICTCHIINN

IIK-14 - roTOBHOCTBHIO Y4aCTBOBATH B HCCJIEI0BAHUSIX 00HEKTOB MPO(ecCHOHATLHOM Jesl-
TeJIbHOCTH M UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTb - MCTOABI UCCIICAOBAHN T'MAPABINKN T'OPHBIX MAIlIUH U O60py,HOBaHI/I$I Ha
YPOBHE OCBOCHUsI MaTepHalia, IpeACTABICHHOTO HAa ayAUTOPHBIX 3aHATHAX,

- MCTOABI UCCIICAOBAHN TN APABINKN IT'OPHBIX MAIlIUH U O60py,HOBaHI/I$I Ha
YPOBHEC OCBOCHUA MaTCpuraia, MpCACTAaBJICHHOIO HAa ayAUTOPHBIX 3aHATHUAX C 10-
MOJTHUTEIbHBIM MCHOJIb30BaHUEM OCHOBHOM U ﬂOHOHHHTeHbHOﬁ JIATEPATYPHI,

- MCTOABI UCCIICAOBAHWA T'MAPABINKN I'OPHBIX MAalllMH U o60py)1013aH1/1;1 Ha
YPOBHEC OCBOCHU MaTCpHraJia, MIPECACTABIICHHOI'O HAa ayAUTOPHBIX 3aHATUAX C OO~
MMOJTHUTEIbHBIM UCIOIL30BaHHUEM OCHOBHOM U HOHOHHHTCHBHOﬁ JIUTCPATYPHI, a
TAKIKC ITYTEM HUCITIOJIb30BAHUSA BO3MOXKHOCTEH HHq)OpMaHHOHHOﬁ CpCabl.

YMers - Hccrel0BaTh THAPABIMKY TOPHBIX MAlllMH U 000pYA0BaHUs Ha YPOBHE MaTEpH-
aja, MpeACTaBICHHOr0 Ha Ay IUTOPHBIX 3aHATHIX;

- Hccrel0BaTh THAPABIMKY TOPHBIX MalIMH U 000pYA0BaHUS Ha YPOBHE MaTepH-
aja, MpeACTaBICHHOIO Ha Ay JUTOPHBIX 3aHATUAX C CAMOCTOATEIBHBIM UCIIONIb30-
BAHMEM OCHOBHOM U JOTOJHUTENBHON JTUTEPATYPHI;

- HCCIIeI0BATh TH/IPABIIMKY TOPHBIX MAIIMH U 000py/I0OBaHUS HA YPOBHE MaTepHU-
ana, MpeACTaBICHHOIO Ha AyJUTOPHBIX 3aHATHAX C CAMOCTOATEIBHBIM HCITONIb30-
BAHMEM OCHOBHOU U JOTIOJIHUTEIBHON JIUTEPATYPBI, @ TAKKE IIyTEM UCI0JIb30Ba-
HUS BOBMOXKHOCTEH MH()OPMAIIMOHHOM Cpeibl.

Bnaners - METO/IaMH UCCIIeJIOBAHHsI HaJIe)KHOCTH TOPHBIX MAIlIMH U 000pYIOBaHUS Ha
YPOBHE MaTepuaa, NpeJICTaBICHHOTO Ha ayIMTOPHBIX 3aHATHSIX;
- METOJIaMH1 UCCIICJIOBAHHsI HAaJIS)KHOCTH TOPHBIX MAlllMH U 000pYIOBAaHUS Ha




CTpyKTYpHBII 3JIEMEHT

YpoBEeHBb OCBOEHHUSI KOMIIETEHLIAN
KOMIICTCHIINN

YPOBHE MaTepuaa, IpeICTaBICHHOIO Ha AyAUTOPHBIX 3aHATHSX, C CAMOCTOS-
TEJIbHBIM UCIIOJIb30BaHUEM JINTEPATYPHI;

- METOJJaMU UCCJIEI0BaHMsI HAJIeKHOCTH FOPHBIX MAIlIMH ¥ 000py10BaHUS Ha
YPOBHE Marepuasa, PeACTaBIEHHOIO Ha ayIUTOPHBIX 3aHATHUIX C CAMOCTOSI-
TEJIbHBIM HCII0JBb30BAaHUEM OCHOBHOW U JONOJIHUTEIIBHOM JINTEPATYPBI, a TAKIKE
MyTEM HCIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAITMOHHON CPEJIbI.




4 CTpyKTypa H cofepKaHue AUCHHUIIMHBI (MOLYJI51)
OOm1ast TPyI0EMKOCTh JUCIUILTUHBI COCTABIISIET 3 3a4eTHbIC enuHuIbl 108 aka. 4acoB, B TOM YHUCIIE:
- KOHTaKTHas pabora — 6,4 akaj. 4acos:
ayJIuTOpHas — 6 akaj. 4acos;
BHeaynuTopHas — 0,4 akaj. 4acos;
caMocTosTeNbHas pabota — 97,7 akaj. 4acos;
MOJIFOTOBKA K 3aueTy — 3,9 akaJl. 4acos.

AynutopHas &~ =
KoHTaKTHas pabo- | § =R
Ta S g dopma TeKyIIero KOHTpons | £ =
Paznen/ rema 2. | (Bakan. yacax) % = Bua camocTosiTenbHOi YCIEBAEMOCTH U S EE
JUCLIUTUIMHBI Z . : (= g paboThI IIPOMEXYTOYHOH aTTecTa- e~ 3 5
S| §E|lEE e 2 UH 53 S
25l & = 5 8% = 8
|G 8 &5 =& X
5 9 5 9 8 e) ~
1. OcHOBHBIE CBOICTBA KUIAKOCTEH 4 103 05| 05 5 CamocrositenpbHOe u3ydenne |MuanuBumyansHoe cobece- |[1K-14
y4eOHOI U Hay4HOM JauTepary- |AoBaHMe. 3aluTa jabopa- |3yB
pelL. [Touck nonoaHUTENBbHON | TOPHBIX paboT. Beinomnxe-
nHpopManuu no Teme (padboTa |HUE MPAKTUYECKUX paboOT
¢ Oubnuorpaduyeckum mare- |(3agay).
pHuanamu, ¢ 3JeKTPOHHBIMU
oubmuorexamu 1 DOP, nn-
(opManMoHHO-
KOMMYHUKAI[HOHHBIE ceTH MH-
TEpHET).
2. l'mmpocraTuka 4 103 03| 0.3 5 CamocrositenpbHOe u3ydenne |MuanuBuayansHoe cobece- |I1K-14
y4eOHOI 1 Hay4HOM JauTepary- |AoBaHMe. 3aluTa jabopa- |3yB
pel. [Tonck MOMONHUTENBHONH | TOPHBIX padboT. BeimosHe-
uHpopManuu 1o Teme (paboTa |HUE MPAKTUYECKUX paboOT
¢ Oubnuorpaduyeckum mare- |(3agay)..
pHuanamu, ¢ 3JeKTPOHHBIMU
ounommorexamu u DOP, nH-
(hopMalMoHHO-




Pasnen/ rema
JIUCHUATLIUHBI

Kypc

AynutopHas
KOHTaKTHas pado-
Ta
(B akaj. yacax)

JICKIOIUH
nabopar.

3aHATUA
PAKTHY.

3aHATHS

CaMocTosTenbpHas pa-

0ora (B akaj. yacax)

Bun camocrosreapHon
paboThI

dopma TeKyIIero KOHTPoJIs
YCIIEBAEMOCTH U
IPOMEKYTOUYHOM aTrTecTa-
107071

Kon u ctpykTypHBIit
AJIIEMEHT

KOMIICTCHLINHU

KOMMYHHKAITMOHHBIE ceTh WH-
TEpHET).

3. Kunemartnka »)uaKocTu

0,3

o
w

0.3

CamocTosTenbHOE U3Y4YCHUE
y4eOHOI 1 HAy4YHOH JTUTEepary-
pbl. [TOUCK TOTOTHUTENBHOM
nHpopmanmu 1o Teme (padota
¢ oubnmuorpadudeckum marte-
pHuaniamH, ¢ 3JEeKTPOHHBIMA
ouonumorexkamu u DOP, uH-
dhopmarmoHHo-
KOMMYHHKAITMOHHBIE ceTh WH-
TEpHET).

WNunuBunyansHoe cobece-
noBaHHe. 3ammTa 1adbopa-
TOpHBIX paboT. Beimonne-
HUE MPAKTUYECKUX paboT

(3amau).

TK-14
3yB

4. OcHOBEBI TUAPOANHAMHUKHN

0,3

CamocrosTenbHOE U3ydYeHue
y4eOHOM U HayYyHOU JUTepaTy-
pbl. ITouck nononHuTenbHOM
nHpopmanuu no teme (padbora
¢ OubnmorpapuyeckuM mare-
pHuanamH, ¢ 3JEKTPOHHBIMA
ouonmorexkamu u DOP, uH-
dhopmarmoHHo-
KOMMYHHKAITMOHHbIE ceTh WH-
TEPHET).

WNnpuBuayansHoe cobece-
JOBaHUE.

TIK-14
3yB




AynutopHas

s~ ple|
KoHTaKTHas pabo- | § 2 .
Ta S g ®opMa TeKyIIero KouTponsa | & 5
Paznen/ rema 2. | (Bakan. yacax) % = Bua camocTosiTenbHO YCIEBAEMOCTH U S L E
JUCIUTIAHBI 2 Do o = g paboTsI IPOMEKYTOYHOU aTTecTa- 2 2 b
S| §E|EE|l ¢a - 55 S
=55 25| B2 : =7 2
e |85 &8 =5 g
5 9 g0 9 8 e) N4
5. Pexumbl ABMKEHUS )KUAKOCTU U TH]I- 4 103|051 05 ) CamocrosarenbHoe nu3ydenue |MunuBuayansHoe cobece- |I1K-14
paBJIMYECKUE CONMPOTUBIICHUS yueOHOW U HAyYHOU JUTepaTy- |IoBaHuE. 3amura jadopa- |3yB
pol. [Touck nOMONHUTENBHON  |TOPHBIX padoT. Beimonxe-
nHpopManuu 1o Teme (padora |HHE MPAKTHYECKUX padoT
¢ oubnmmorpaduyeckum mare- |(3amad).
puanamMu, ¢ 3JeKTPOHHBIMH
oubmuorexamu 1 DOP, nn-
(dhopmarmoHHo-
KOMMYHHKAITMOHHBIE ceTn WH-
tepHeT). PazpaboTka riocca-
pusi K TEME.
6. Teuenue >xunkoct uepe3 oreepctusiu | 4 | 0,3 5 CamocrositenbHOe uzyduenue |MunuBumnyansHoe cobece- |I1K-14
HACaJIKU y4eOHOW U HAy4YHOH JINTEpaTy- |JIOBAaHHE. 3yB
ppl. ITouck nononHuTenbHOM
nHpopmanuu no teme (padbora
¢ OubnmorpapuyeckuM mare-
pHUaiaMu, C 3JIEKTPOHHBIMH
ouonmmorexkamu u DOP, uH-
dhopmarmoHHo-
KOMMYHHKAIIMOHHbIE ceTn WH-
TEPHET).
7. l'unpaBnuueckuii pacyer Tpydomnposo- | 4 | 0,2 | 0,4 | 04 5,7 |CamoctostenpHOe u3yuenue |MumuBuayanpHOe codece- |I1K-14
JIOB yueOHOW U HAyYHOU JIUTepaTy- |IoBaHUe. 3amura jadopa- |3yB
phl. [Tonck MOMONHUTENBHONH | TOPHBIX paboT. BeimosHe-
uHpopManuu 1o Teme (padboTa |HUE MPAKTUYECKUX padbOT
¢ Oubnuorpaduyeckum mare- |(3agay).




AynuTtopHas & = =
KOHTaKTHas pado- & = E
Q =
Ta % S ®opma TeKyIIero KOHTpoJIs | £ o B
Pasnen/ rema é (B akaj. Jyacax) 5 5 Bu camocrostensHOM YCIIEBAaEMOCTH U i 5 =
JVCIIATUTHHBI < C | Fow| =2 paboThI IPOMEKYTOYHOU aTTecTa- g«% 5
S| s | &= S A - o B E
= % ; ; a S ~ I ~ =)
Elg =z 55| 28 O
= < g o g 5 o o
= = O O ;:4
pHuaNaMu, ¢ 3JIEKTPOHHBIMH
ouonmorexamu u DOP, uH-
(dhopMaImoHHO-
KOMMYHUKAIIMOHHBIE ceTH MH-
TEPHET).
HToro no nucuuniuge 4 2 2 2 97,7 IIpome:xxyTOouHasi aTTe-
cramus (3a4er)

5 O0pa3oBaTesibHbIe H HHPOPMAIMOHHBbIEC TEXHOJIOTHH
1. TpagunmoHHbIe 00pa3oBaTeIbHbIe TEXHOJOTHU OPUEHTUPYIOTCS Ha OPTaHU3aINI0 00pa30BaTEIHHOTO MPOLIECcCa, MPEAOIATAIONIYI0 MPSIMYIO
TPAHCISILIMIO 3HAHUH OT MperoiaBaTelis K CTYACHTY (IPEeUMYIIeCTBEHHO Ha OCHOBE 00BsACHUTEIbHO-MIUTIOCTPATUBHBIX METOJIOB 00yueHus1). YueOHas
JeSITENIbHOCTh CTY/IEHTa HOCUT B TaKUX YCIOBUSX, KaK MPaBUJIO, PETIPOAYKTUBHBIN XapakTep.
®opmMbl y4eOHBIX 3aHATHI € NCIMOJIb30BAHHEM TPAANIMOHHBIX TEXHOJIOTHH:
WNupopmanivonHas nekuus — nocieoBaTesIbHOe U3JI0KEHNE MaTepraia B TUCIUIUIMHAPHON JIOTHKE, OCYLIECTBIISIEMOE MPEUMYILECTBEHHO BepOasib-
HBIMHU CpeIcTBaMH (MOHOJIOT IIPENOJIaBaTeNs).
[IpakTHueckoe 3aHATHE, TOCBAIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUIN 1 HaBBIKOB IO MPEAJI0KEHHOMY aJITOPUTMY.
JlaGopaTopHas paboTa — opranu3zanus yueoHoil paboThl ¢ pealbHbIMH MaTepUAIbHBIMU U HH()OPMAIIMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTaJIbHAs pabo-
Ta C AaHAJIOTOBBIMU MOJIEJISIMU pEaIbHBIX 0OBEKTOB.
2. TexHoJi0ornu nNpodJ1eMHOro 00y4eHusi — OpraHu3alus 00pa3oBaTeIbHOIO Mpoliecca, KOTopas NpernoiaraeT HoCTaHOBKY MPOOIEMHBIX BOIIPOCOB,
CO3/1aHH€ y4eOHBIX MPOOIEMHBIX CUTYaLUN U1 CTUMYJIMPOBAHUS aKTUBHOM MO3HABATEIbHOU JEATEIHOCTH CTYIEHTOB.
®opMBbI y4eOHBIX 3aHATHH C HCI0JIB30BAHMEM TEXHOJIOTHI MP00JIeMHOro 00y4eHHs:
[IpoGnemHas jgexuus — U3JI0’KeHHEe MaTepuaia, penoararoliee MoOCTaHOBKY IMPOOJIEMHBIX U IUCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHUE PA3INYHBIX
HAy4YHBIX IIOJIX0JI0B, aBTOPCKHE KOMMEHTApHH, CBA3aHHBIE C Pa3JIMYHBIMU MOJAEISIMU UHTEPIIPETALINN N3y4aeMOro MaTepuaia.
[IpakTueckoe 3aHsaTue B GopMe MPaKTUKyMa — OpraHu3anus yueOHoi padoThl, HalpaBieHHasl Ha peleHue KOMIUIEKCHON y4eOHO-1103HaBaTeIbHOM
3aj1auu, TpeOyIOLIeH OT CTyIeHTa IPUMEHEHUS KaK HAyYHO-TEOPETHUECKUX 3HAHUH, TaK ¥ MPAKTUYECKHX HABBIKOB.




3. TexHOJIOTrMHU NPOEKTHOr0 00y4eHHsl — OpraHu3aIMs 00pa30BaTEIBHOTO MPOLIECCa B COOTBETCTBUH C JITOPUTMOM IO3TAITHOTO PEIICHUs TPoOIeM-
HOM 3a/1a4¥l WK BBINOJIHEHUS yueOHOro 3aanus. [IpoekT npeanonaraeT COBMECTHYIO y4eOHO-TIO3HABATENIbHYIO I€SITEIbHOCTD IPYIIIbI CTYJCHTOB,
HaNpaBJICHHYIO HA BBIPAOOTKY KOHLEIINH, YCTAHOBJICHHUE LIeJIeH U 33134, (POPMYIHPOBKY OKUAAEMBIX PE3yJIbTaTOB, ONPEIEICHUE IPUHIIUIIOB U Me-
TOJMK PElIeHUsI TOCTABJICHHBIX 33]a4, IUVITAHUPOBAHKE X0/1a padOThI, MOMCK JOCTYIHBIX U ONTUMAJIBHBIX PECYPCOB, MO3TAMHYIO pealn3aliio IIaHa
paboThI, IPE3CHTAIINIO PE3YIILTATOB PAOOTHI, UX OCMBICIICHUE U PEQIICKCHIO.

OCHOBHOM THII IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTYpa NpubiinkeHa K popMary HayqHOTO UCCIIEOBAHMS (JI0KA3aTEIbCTBO aKTyaIbHOCTH TEMBI, OIPEACTICHHIE
Hay4YHOU MpoOeMbl, peaMeTa U 00bEKTa UCCIeA0BaHNUs, LIeNel U 3a7a4, METOA0B, HCTOYHUKOB, BBIJIBUKEHHE TUIIOTE3bl, 0000IIeHNE PEe3yIbTaTOB,
BBIBOJIbI, 0003HAYEHHE HOBBIX TPOOIIEM).

4. UHTepaKkTHUBHbIE TEXHOJOTHH — OpraHu3aius 00pa3oBaTeIbLHOrO MPOIIecca, KOTOpast MPEANoIaracT akTHBHOE U HEJIMHEHHOE B3aUMO/IeiCTBIE
BCEX YYaCTHUKOB, IOCTH)KEHUE HA ATOH OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeIbHOTO pe3yibrara. Hapsay co cniennann3upoBaHHBIMU
TEXHOJIOTUSIMU TaKOTO POJIa MPUHIUI HHTEPAKTUBHOCTH MPOCISKUBAETCSA B OOJBIIMHCTBE COBPEMEHHBIX 00pa3oBaTeNbHbIX TeXHONOTH. HTepak-
TUBHOCTb MOJ[Pa3yMEBaET CyObEKT-CYObEKTHBIC OTHOIIICHHUS B X0JI¢ 00pa30BaTEILHOTO MpoIecca U, KaK cleJcTBrEe, ((OPMHUPOBAHKE CaMOPa3BUBAIO-
ieiicst UHPpOPMALIMOHHO-PECYPCHOM CpPe/Ibl.

@opMbl YUEOHBIX 3aHATHH € MCNOJIL30BAHHEM CHENHATU3HPOBAHHBIX HHTEPAKTUBHBIX TEXHOJIOTHIi:

Jlexuus «oOpaTHOM CBSI3U» — NEKIUSI—TIPOBOKALIMs (M3JI0KEHIE MaTeprala ¢ 3apaHee 3alIaHMpOBaHHBIMU OIIMOKAaMHU ), JIEKIusA-0ecena, TeKIus-
TMCKYCCHSI, JICKIIUSA-TTPECCKOH(EPEHIIHS.

5. AudopmManiuoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeIbHbIe TEXHOJIOTHN — OpraHu3aius o0pa3oBaTelbHOTO Mpollecca, OCHOBAaHHAs Ha MpUMe-
HEHHH CTHECIUATH3UPOBAHHBIX MPOTPAMMHBIX CPEJl M TEXHUYECKHUX CPENICTB pabOThI ¢ HH(POPMAIIHEH.

®opMBbI y4eOHBIX 3aHATHH C HCIIOJIB30BAHMEM HH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIi:

Jlexnusi-BU3yan3amnus — U3JI0)KEHUE COJIEPKaHMsI COTIPOBOXKIAETCS IPE3CHTAIMEN (JIEMOHCTpaIiel yueOHbIX MaTepHasoB, IPEICTABICHHBIX B pa3-
JUYHBIX 3HAKOBBIX CHCTEMaX, B T.4. WITIOCTPATUBHBIX, IPpapUUECKUX, ayI0- U BUJEOMATEPHAIIOB).

[TpakTryeckoe 3aHsATHE B GOPME MIPE3CHTAIMH — MPEJICTABICHHE PE3YIbTATOB MPOSKTHOW MIIM MCCIIEIOBATEIbCKON IEATEIIEHOCTH C UCTIOIh30BAHUEM
CHEIMATM3UPOBAHHBIX IPOTPAMMHBIX CPE/l.
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6 YueOHO-MeTOoAHUYeCKOe o0eciiedeHne caMOCTOATEIbHOI padoThl 00yYaAO M XCS

[To muctumunae « uapaBIuKa» MpeaycCMOTpEHa AyAUTOPHAS U BHEAYIUTOPHAsI CAMOCTOSITeNIbHASL paboTa 00yJaroIiXCsl.

CamocrosTenbHas padoTa 10 OCBOCHUIO JUCIUILTUHBI HEOOX0IMMa ISl yriTyOJIeHHOTO N3ydeHus Marepuaia Kypca. CamocTosTenbHas paboTta
CTY/IGHTOB perJIaMeHTHpyeTCs rpadukamMu y4eOHOTO MpoIecca U CaMOCTOSITEIbHON paboTHI.

CamocrosTenbHas padoTa CTyICHTOB COCTOUT M3 CICIYIOINX B3aUMOCBSI3aHHBIX YaCTEH:

1) N3ydenne TeopeTdeckoro Mmatepuaia B popme:

e CaMoCTOSITeIIbHOE H3yYCHHUE YICOHOW U HAYYHO JIUTEPATYPHI IO TEME

e [Tonck momonHuUTENbHON MH(MOpMaIU 1o TeMme (padora ¢ GudIMorpaguIeckuM MaTepHalaMH, ¢ JIEKTPOHHbIME OnOnrorekamu U JOP, un-
(bopMaIoOHHO-KOMMYHHUKAIIMOHHBIC ceT IHTEepHeT).

OcTato4HbIe 3HAHUS ONPEACIIIOTCS PEe3yIbTaTAMH CIAYH 3a4eTa.

2) [TonroToBka K MPakTUYECKOMY 3aHSITHIO M BBITIOJIHEHUE MPAKTHYECKUX PadoT.

CamocTosiTenbHast paboTa BBITOJHIETCS CTYICHTAMH Ha OCHOBE y4eOHO-METOINICCKUX MAaTEPHATIOB TUCIIUTUIMHEI, IPUBEACHHBIX B pa3zeie 7.
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7 OueHo4YHble CpeACTBA IJIsl MPOBEAeHHUs MPOMEKYTOUHON aTTecTAIlUN
[TpomesxyTouHas aTTeCTalnsl UMEET IIEITBI0 ONPEICIIUTh CTENICHb JJOCTHKEHUS 3aIJIAHMPOBAHHBIX PE3yJIbTaTOB 00Y4eHUs 10 auciuruinHe «[ uapas-
JUKay 32 MepuoJi 00y4eHHUs U IPOBOAUTCS B (hopMe 3aueTa.

a) H.]IaHI/IpyeMbIe Pe3yJIbTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeaACTBA AJIsI IPOBECACHUS l'[pOMe)KyTO‘IHOi/i arrecranmmn.

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyembie pe3yabTaThl 00yUeHHS

OneHouHble CpeCTBA

IIK-14 - roTOBHOCTBHIO YYACTBOBATH B HCCJIEAOBAHUIX 00bEKTOB NMPO(decCHOHAIBHOI AeATeJTbHOCTH U X CTPYKTYPHBIX 3JIeMEHTOB

3HaTh

- OCHOBHBIE OIIPENIEICHMSI U TOHATHSI 110
JUCLHUIIJIMHE HA YPOBHE OCBOCHUS MaTEpH-
aJjia, IpeJCTaBICHHOIO Ha ayAUTOPHBIX 3a-
HATUSX;

- OIPEIEIICHUS U IOHATHUSA 110 JUCLUIUINHE
Ha YPOBHE OCBOCHHS MaTepHaa, Ipe-
CTaBJICHHOT'O Ha ayJAUTOPHBIX 3aHIATHUSX C
JIOTIOJIHUTEIIbHBIM MCIIOJIb30BaHUEM OC-
HOBHOM U JIONIOJIHUTENIBHOM JINTEPATYPHI;

- OIIPE/CIICHHUS], IOHATHS, ITPABUJIA U TIPO-
L[ECCHI 10 JUCLUIIJIMHE HA YPOBHE OCBOE-
HUs MaTepuaia, peJCTaBICHHOTO Ha
ayIUTOPHBIX 3aHATHUAX C JOIOIHUTEIBbHBIM
HCITOJIb30BAHUEM OCHOBHOM U JIOIIOJIHH-
TEJILHOM JINTEPATYypPBI, a TAKXKE IIyTEM UC-
M10JIb30BAHUS BO3MOXKHOCTEHN MHOpMaIK-
OHHOM CpeJbl.

Teopernueckue BOMPOCHI K 3a4eTy (IIEpeueHb BOIPOCOB MPUBEICH B pazjene 7, 0)

YMmeTs

- KOPPEKTHO BBIPAXKATH MOJIOKEHUS MPE-
METHOH 00J1aCTH 3HAHMIA

- BBIJICJISITh OCHOBHBIE MOJIOKEHUS MPEI-
METHOH 00JIaCTH 3HAHMUIA;

- CaMOCTOSITEIHHO IPUOOPETATh TOTIOTHH-
TCJIBHBIC 3HAHUA U YMeHI/Iﬂ;

- apryMEHTHPOBaHO 0OOCHOBBIBATH TOJIO-
YKEHUS MPEMETHOMN 001acTH 3HAHUS

Teopernueckue BOMPOCH K 3a4eTy (TIEpeueHb BOMPOCOB MPHUBEACH B pazzeine 7, 0)
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CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIETEHINU

- IPUMCHATH IIPABOBBIC U HOPMATHUBHBIC
aKTHI B cepe 0e30MaCHOCTH, OTHOCAIIUXCS
K BUAY 1 00BEKTY podecCHoHaIbHOM Jie-
ATEILHOCTH.

Brnaners - OCHOBHBIMH METOJIaMH PEIICHHS TOCTaB-
JICHHBIX 33134,

- IPaKTUYECKIMH HaBBIKAMH HCIIOJIb30Ba-
HUS 3JICMEHTOB MTPAKTUYCCKUX 3HAHUN
MIPEIMETHOM 00JIaCTH HA APYTUX TUCITHU-
IUIMHAX U HA 3aHATHSX B ayIUTOPUH;

- HABBIKAMHU U METOJUKAMHU 0000IIEHHS Teopernyeckue Bonpocs! K 3a4eTy (IIepedeHb BOIPOCOB IIPUBEJIEH B paszene 7, 0)
pe3yJIbTaTOB PEIICHNS,

- cnoco0amMu OIICHUBAHUS 3HAYUMOCTH H
NPaKTUYECKON MPUTOTHOCTH MOTYUYECHHBIX
pe3yIbTaTOB,;

- CITIOCOOHOCTHIO0 00CYX1aTh CLIOCOOBI 3(-
(EeKTUBHOTO PEIICHNUs TIOCTABIICHHBIX 3a-
Jau.

0) [lopsiiok npoBeaeHNsI MPOMEKYTOYHON aTTeCTAIUM, MOKA3ATEIH U KPUTEPUH OlleHMBAHMS:
[IpomexxyTouHas arrectaius o JUCUUILIMHE «[ UIpaBIuKa» BKIIOYAET TEOPETUUECKUE BOIPOCHI, MO3BOJISIIOIIUE OLICHUTh YPOBEHb YCBOCHUS

00yyarolMMuUCs 3HaHUH, U IPaKTUUECKUE 3a/IaHus, BBISIBIIAIONINE CTENEeHb C(POPMUPOBAHHOCTH YMEHUMN U BIIaJIEHUH, IPOBOJUTCS B opMe 3ayera.

3adyer o JaHHOW AMCHIMILTUHE MPOBOIUTCS B YCTHOU (hOpME MO TEOPETUUECKUM BOIIPOCAM.

Iloka3aTesu U KpUTEPUH OLIEHUBAHUSA 3a4eTa:
— Ha OIIEHKY «3a4YTeH0» — 00yJarolIniicsa JEMOHCTPUPYET YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHITUH BBIIIE TOPOTOBOT0: OCHOBHBIE 3HAHUSI, YMEHHUSI
OCBOCHEI, HO JOMMYCKAOTCA HE3HAYNUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHU ITPU aHAITUTUYCCKUX OIICpaluiax, IICPEHOCC 3HaHUU U YMeHI/Iﬁ Ha HO-
Bbl€, HECTAHAAPTHBIE CUTYALINH.
— Ha OIICHKY «He 3a4YTeHO0» — 00yJaronuics 1eMOHCTpUpYeET 3HaHus He 6osiee 20% TeopeTHIecKoro MaTepraa, JOMyCKaeT CyIeCTBEHHBIE OIUOKH,
HE MOXXET MM0Ka3aTh UHTEJUIEKTyaJIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/a4.
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Jlnist mpoBeIeHHsI KOHTPOJIS 3HAHUM, YMEHHUI U HABBIKOB CTYJEHTOB 110 AUCLUILINHE pa3padoTaHbl TEOPETUUECKUE BOIIPOCHI AJIsi CAMOKOHTPOJIS IIPH
IIOATOTOBKE K 3a4ETy:

wnN e

RR©o N O A

Ilepeuenv mem u 3a0anuil 0131 NOO20MOBKU K 3a4emy:.

Yro npencTasiseT co00i MIOTHOCTh U yAECIbHBINA BEC JKUAKOCTH, U KAKOBBI €IMHULIBI UX U3MEPEHUs?

Kaknmu 0CHOBHBIMH CBOMCTBaMH 00J1a/1al0T KaNeJIbHBIE KHUJIKOCTU?

KakoBa B3anMocBs3b K03(h(puLimeHTa cxxMMaeMOCTH U MOJYJIsl YOPYTrocTu )uakocTh? KakoBbl 3HaueHUsI MOIYIsl YOPYTOCTH BOJbI, MUHEPAJb-
HBIX Macell U cTanu?

Kak u3MeHstoTcs napaMeTpsl XKUAKOCTU IIPU U3MEHEHUU 1aBJICHUS U TEMIIEpaTypbl?

KaxoBa B3auMOCBsI3b MEX/1y KHHEMaTHUECKOM, IMHAMUYECKON 1 YCJIOBHOM BA3KOCTbIO? B KakuX €IMHULIAX OHU U3MEPSIOTCS?

Yro Takoe ruipocTaTuYecKoe 1aBIeHNe, KAKUMH CBOMCTBAMH OHO OOJIaZlaeT U B KaKUX €IMHUIIAX OHO U3MepsieTcs?

Kaxue cuinpl 1eiCTBYIOT Ha )KMJIKOCTh U KaKU€ U3 HUX YYUTBIBAIOTCS B ypaBHEHUH Diinepa?

KakoBbI COOTHOIIEHUS MEX Y a0COIIOTHBIM, H30BITOUYHBIM, aTMOC(HEPHBIMU BaKYyMMETPUYECKUM JaBJICHUSAMU?

Kak 3anuceiBaeTcss OCHOBHOE YpaBHEHHME I'MIPOCTATUKU?

0. Yto mpeacTaBisieT co00# MOBEPXHOCTh PABHOTO JIABJICHUS B MOKOSIIICHCS KUIKOCTH?
1. Kak ompenensiercsi cuia AaBICHUS KUIAKOCTH Ha TJIOCKYIO UM KpUBOJWHEHHYIO cTeHKY? Kak ompenpensercs mojokeHue eHTpa aaBieHus’? B

KaKuXx CJIydadX OCHTP HaBJICHUA U TAKECTU COBHaI[aIOT? O 4yeM rJIacuT 3aKoH ApXI/IMeI[a?

12. Kakue BO3MOXHBI BHJIBI JBMKEHUS KUAKOCTH? YeM OTMEUaroTCsl yCTaHOBHBILIEECS U HEYCTAHOBUBIIIEECS IBHKEHHE YKUIKOCTH?
13. Yro Takoe 1MHUSA TOKA U TpaekTopusa? UTo Takoe )KUBOE ceueHHe MOTOKA, CMOYCHHBIH epuMeTp, TuApaBIMYecKuil paguyc?
14. Kak onpenensercs pacxon kuakocti? Kak Belpakaercs 3aKOH COXpaHEHHUs1 Macchl MOToKa *kuakoctu? Kak 3anuceiBaercs ycioBue Hepa3phblB-

HocTH IoToka? KakoBo COOTHOIIICHHE MCIKAY IJIOIAaAbI0 CEUCHUS MTOTOKA U €Tro CKOpOCTBIO?

15. KakoBa ocHOBHas 3a/1a4a THAPOAMHAMUKH?
16. Kak 3anuceiBatorcs ughepeHnaibHble ypaBHEHNs ABMXKEHHS AKHUIKOCTH U YTO OHU BhIpakatoT? (YpaBHeHHe Diiiepa)
17. Kakoe ypaBHEHHUE SIBISIETCS OCHOBHBIM YpaBHEHHEM THIAPOJIMHAMHUKHN M KaKOM BHUJI€ €r0 MOKHO 3aIKCaTh Ui UeaTbHON U peabHOM KHUIIKO-

ctu?

18. Yto BeIpakaeT ypaBHenue bepuysmmm?

19. Yro BeIpakaeT kod¢¢urent Kopuosrca u kakiue 3Ha4eHUs: OH MOXKET IPUHUMATh?

20. Yem oTiiMyaeTcst HaropHasi IMHUS OT MTbE30METPHUYECKON ?

21. Yro uzmepsiet TpyOka [Tuto u npezomerpuueckas?

22. JIns gero CIy>XHT 9uciio PeitHomnbaca?

23. Kakue pexKumbl IBUKEHUS KHUJIKOCTH BO3MOXHBI B TPYOOIIPOBOIaX, U U€M OHHU OTJIMYAIOTCS?

24. Kax onpeieNisIroTes MOTepy HAriopa Ha TpeHHe 110 JUTHHE TpyOonpoBoaa?

25. Kak BbIpaxaroT 3aBUCUMOCTH KO3((UIMEHTA THAPABINYECKOT0 TPEHHs 0T yncia PeifHombaca 1 HepoXoBaToCTH TpyOopoBoia?
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26. Yto u3 cedst mpeCTaBIIsIOT MECTHBIE THIPABINYECKHAE COMTPOTHBIICHUS M KaK PACCUMTHIBAIOTCS MTOTEPH Haropa (JaBJIeHHs) B MECTHOM THIpaB-
JMYECKOM COIPOTUBIICHUH?

27. Kak pacCYMTBIBAIOT PacXOJ XHIKOCTH IIPU UCTCUCHUU U3 OTBEPCTUI U HACAIKOB?

28. Kak paccyuThIBatOTCS TPYOOIIPOBOIBI ITPHU MOCICAOBATEILHOM X COCANHCHUH?

29. Kak ocymiecTBIisieTcst pacueT TpyOOIpoOBOIOB MPH MMapauIEIbHOM HX COSTUHEHUN?

30. Uro Takoe ruapasindeckuii ynap? Kak paccuntsiBaeTcs 3a0poc 1aBiieHUs IPU THIPABINYECKOM yaape U yIapHoe AaBjiIeHHe B TpyOonpoBoe?

Ilpumeput npakmuueckux 3a0anuil 011 RPOMEHCYMOYHOU AMMmMeCmayuu

1) Onpenenuth 00BEM BOJIBI, KOTOPbIH HEOOXOAUMO JAOMOIHUTEIBHO OAaTh B BO0BOA AuameTpoM d=500 MM u muHoM |=1kM 17151 MOBBIICHHS
nasnenus 10 Ap=5*10° I1a. BomoBos MOArOTOBNEH K THAPABINYECKHM HCIIBITAHUAM M 3aIOTHEH BOJOH IpH aTMochepHOM naBneHun. e-
dbopMmarueit TpyoonpoBoa MOKHO TIPEeHEOpEUb.

2) JIBa rOpU30HTAIBHBIX [IJIHHIPUIECCKUX TPYOOIpoBoa A u B coaepikaT COOTBETCTBEHHO MHUHEPAIBHOE MACIIO IIOTHOCTHIO 900 Kkr/m° 1 BOAY
wioTHOCTHIO 1000 Kr/M°. BBICOTHI KHIAKOCTEH, npescTaBICHHbIC Ha puC. 2.1, UMEIOT cieayromnme 3HaueHus: hm=0,2 m; h,,=0,4 M; he=0,9m.
3Has, YTO MUAPOCTATHYECKOE NaBJIeHHE Ha OcU B TpyOomnpooe A pasHo 0,6%10°I1a, onpenenuTs AaBleHHUe HA OCH TPYOOIpoBoaa B.

Puc. 2.1

3) PaccuntaTh MAaHOMETPHUYECKOE JaBJICHHE PM U CHJTY JaBJICHHUS, ICHCTBYIONIYIO HAa BEPXHIOO KPBIIIKY COCY/Ia, TIOJTHOCTHIO 3aII0JIHEHHOTO BO-
noit (puc. 3.1), ecam Bec cocyaa G=5*10*H; nuametp cocyaa D=0,4 m; Sy — miomaab ce4eHus BEpXHEW KPBIIIKK; TUaMETP TOPIIIHS, JIei-
CTBYIOIIETO Ha XUAKOCTh, 0=0,2 M; 1uIomaap CeueHus MOPITHS S1=3,14d%/4.
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Prc. 3.1

8 YueOHo-MeTonM4ecKkoe U HHGOPMALTHOHHOE ofecrieyeHre TUCHUILTHHBI (MOLYJIs1)

a) OcHoBHas1 IUTEpPaTYpa:
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2. Tymunun H.C.,. Kpusenko E.M., b. C. MaxoBukoB b.C., W. JI. Ilacroes U.JI. u ap.I'uapasnuka u rugponpuson. -M. MITVY, 2001. - 519 c.

0) /lonoJiHUTEIBbHASA JINTEpATYypa:
1. Kosans B.II. ['ugpaBnuka u ruiponpuBoi ropHbIX MamuH. M.: Mammnoctpoenue, 1979.
2. 'mnpasnuka, ruapaBIrueckue Mamunel U rugponpusoasl / T.M. bamra, C.C. Pyanes, b.b. Hekpacos. M.: MammmnocTtpoenue,1982.
3. l'eitep B.T., Aynun B.C., 3aps A.H. I'uapasnuka u ruaponpuBoa: Yue0. ams By30B. - M.: Hexapa, 1991. — 331 c.
4. 3ajauHUK 1O TUAPABIMKE, THIpOMAIIMHAM U TUAPOTIPUBOLY/ .
b.b.Hekpacos u ap. M.: Beicras mkomna. 1989. — 192 c.

B) MeToauuyeckue yKazaHus:

1. Barun B.C., Konsra A.Jl. OnpeneneHue cONpoTHUBICHUS HAIOPHOTO TPYyOOIpOBOia IPU JBMKEHHUH 110 HEMY JKUIKOCTH. MeTo. yka3. Kk 1ab. pabo-
te. Marautoropck: MI'TY, 2003, 12 c.

2. Konwra A.Jl., Barun B.C. DkcriepuMeHTaIbHOE OMpeielieHne OTHOCUTENLHOM BSI3KOCTH JKUIKOCTEH. MeTo. ykas. k 1ab. padbore. MarHUTOTOpcK:
MI'TY, 2003, 6c¢.

3. Barun B.C., Konsra A.Jl DxcniepuMeHTaIbHOE ONpeAeNieHUE MOsl CKOpOCTel oToKa B TpybonpoBoae. Metos. ykas. k 1ab. padbore. Marauro-
ropck: MI'TY, 2003, 9 c.

4. Konwra A.Jl., Barun B.C. DkcniepuMeHTaIbHOE UCCIIEIOBAHUE PEKUMOB JABIKCHUS KUJAKOCTH B HATOPHBIX TpyOompoBoaax. Meroa. ykas. K j1al.
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pabote. Marauroropck: MI'TY, 2003, 7 c.

r) IlporpammHuoe odecnieuenue u UHTEepHET-pecypcehbl:

1. FluidSIM 5.2b nporpamma aiisi mocTpoeHUs: 1 MOACTUPOBAHHS THPABINIECKUX CXEM

2. http://e.lanbook.com/
3. www.gosnhadzor.ru

9 MaTepuajabHO-TeXHUYECKOE o0ecnedyeHue TUCUUIIMHBI (MOTYJIs)

Kparkoe cogeprkanue yaeGHO-
METOJMYECKHX MaTepHajoB U 000-
pyJIOBaHUs

Hamune

Mecto xpaHeHud

DKcrnepuMeHTallbHAs HACOCHAs
yctanoBka (Cteng Ne 5)

1 crena. (paboralNe2)

JlaGoparopuss  BOJOOTIUB-
HBIX YCTAaHOBOK

DKcrepuMeHTalbHask HAaCOCHAas
ycranoBka (Creng Ne 3)

1 crenn (pabotaNed).

Jlaboparopust  BOJOOTIIUB-
HBIX YCTAHOBOK

DKCHepUMEHTAIBHBIN CTEHT (BUC-
KO3UMETD)

1 crenp (padota Nel)

Jlaboparopust  cranuoHap-
HBIX MallHH

JlabopaTtopHbie yctanoBku «Ka-
TIeJTbKa

2 yCTaHOBKH

[Ipenaparopckas

CTeH/Ibl IIaKaToOB YCIOBHBIX I'pa-
¢uueckux 0003HauUCHHH

3 creHna

JlaGopaTopust ~ BOJOOTIIUB-
HBIX YCTaHOBOK

17


http://e.lanbook.com/
http://www.gosnadzor.ru/

