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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

JucuumnmHa « uapoMexaHuKay SBISETCS JUCIUIUTMHON 0a30BOM 4acTy, ee Ie-JIbl0 SBISETCS IPHOOpeTeHNe
00y4JaeMbIMU TEOPETHUYECKHX 3HAHUN U MPAKTUUECKUX HABBIKOB M0 MPUMEHEHUIO 3aKOHOB MEXaHUKHU KUIKOCTH MIPH
pEILIEHNH HH)XEHEPHBIX BOIIPOCOB.

1.2

33.,[[8.‘{1/1 JAUCHUIUIAHBI: TCOPETUICCKH U MPAKTUYCCKU ITOATOTOBUTH 6y,HyLI_II/IX CIICUAJIMCTOB K TBOPYCCKOMY IIPUMEHCHUIO
PA3IUIHBIX METOAOB r'MAPABINYCCKOr0 pacycTa Ipru pCIICHUHN BOIIPOCOB TCXHUYCCKUX U TCXHOJIOTHICCKUX l'[pO6J'ICM
OKCIUTya-Talluu CYJAOBBIX DHEPTECTUICCKUX YCTAHOBOK.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazmpen) OOIT: b1.0
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TpeGoBaHus K NpeABaApPUTEIHLHOI MOATOTOBKE 00y4alolIerocs:

2.1.1

Mertpornorusi, CTaHIAPTU3AIMSA B CEPTUDUKALIUSL

2.1.2

TeopeTquCKHe OCHOBBI JICKTPOTEXHUKHU

2.13

dusuka

2.14

Maremaruka

2.1.5

Marepuanoseaenue. TeXHOI0rUs KOHCTPYKIIMOHHBIX MAaTEpUaAIIOB

2.1.6

Ha‘ICpTaTeJILHa’I TCOMETpHA U NHIKCHECPHAA l"pa(bI/IKa

2.1.7

Xumus

2.2

JMCHUNINHBI M NPAKTUKH, TSI KOTOPHIX OCBOEHHE JAHHOH TUCIHILTUHBI (MOLY.IS) HEOOXOUMO KAK
npelecTByoIee:
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CynoBble BciOMOTaTeNbHbIE MEXaHU3MBI, CHCTEMBI U YCTPOHCTBA

222

IInaBaTenbHas

223

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPONIPOU3BOAAIINE YCTAHOBKU

224

D1eKTpooOOpyIOBAHKE CYIOB

225

Cy}I[OBBIe JABUT'AaTCIIM BHYTPECHHCT'O CTOPaHUs

226

CynoBbie TypOOMAIIHHEI

227

Cy,E[OBbIe XOJIOAWJIbHBIC YCTAHOBKU U CHUCTEMblI KOHAUIIMOHUPOBAHUS BO3AyXa

228

TexHOIOrUA TEXHUYECKOTO 00CITY’>KUBAHUS U PEMOHTA CY/I0B

229

OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUICCKUMU CUCTEMAMU

2.2.10

,Z[CTEU'H/I MallruH 1 OCHOBBI KOHCTPYUPOBAHUSA

2.2.11

CyﬂOBLIe BCIIOMOT'aTCIbHBIC MCXAaHU3MBbI, CUCTCMBI 1 yCTpOﬁCTBa

2.2.12

CyZ[OBBIe XO0JIOAWJIbHBIC YCTAHOBKH U CUCTEMblI KOHAUITUOHUPOBAHWS BO3yXa

2.2.13

DnexTpoobopya0BaHKE CYI0B

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIIBTATE OCBOEHUA JUCIIUITJINHBI

(MOZY.JIA)

OIIK-2: Cnioco6eH NpUMeHATh eCTeCTBeHHOHAYYHbIe 1 00IleMHKeHePHbIe 3HAHM, AHAJIMTHYECKHEe MeTO/AbI B
NnpogecCHOHAIBLHOM eI TeJbHOCTH

OIIK-2.1: Micnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCIUILINH, CBSI3aHHBIE C TPOPECCHOHATBHON e TEIbHOCTBIO

OIIK-3: CniocoGeH nNpoBOAMTH U3MepeHUs H Ha0/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.2: BeiOupaet criocoObl M CpecTBa UBMEPEHHUH U TPOBOJIUT KCIIEPUMEHTAIBHBIE UCCIICI0BAHUS

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH
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3HaTh:

3.1.1

3.1.2

OITK-2: Crioco0bI MPUMEHEHUSI €CTECTBEHHOHAYYHBIX U OOICHHKCHEPHBIX 3HAHUH, aHATUTHYECKUX METOJIOB B
poeCCHOHATBHON JesITETbHOCTH




3.2 | Ymern:

3.2.1

3.2.2 |OIIK-2: mpuMEeHSATh €CTECTBCHHOHAYYHBIE U OOIIEHHKCHEPHBIE 3HAHUS, AaHATTUTHYECKHE METOBI B MPO(ECCHOHATBHON
JESTENbHOCTU

3.3 | Baragern:

33.1

3.3.2 | OIIK-2: mpreMaMu €CTeCTBCHHOHAYIHBIX M OOIICHHKEHEPHBIX 3HAHNH, aHATUTHYSCKIMU METOIaMH B
poeCCHOHATBHON JesITETbHOCTH

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHMe pa3ie1oB M TeM /BUJ 3aHATHS/ Cemectp | Yacosn | Jlureparypa | IlpIlo
3aHATHS / Kypc AroT
Pazgen Paznen 1. T'uapocraTuka
Jlex T'uapocratuka /Jlex/ 3 2 JI1.1J12.1 0
JIab T'unpocratuka /J1a6/ 3 2 JI1.1J12.1 0
Cp I'mapocratuxa /Cp/ 3 48 JI1.1J12.1J13.
1
Paznen Paznen 2. l'uagpoauHaMuka
Jlex T'uaponunamuka /JIex/ 3 4 JI1.1J12.1 0
JIab T'uapoaunamuka /J1a6/ 3 4 JI1.1J12.1 0
Cp T'unponunamuka /Cp/ 3 46 JI1.1J12.1J13. 0
1
HKP Texymuit kouTpoas /MKP/ 3 2 JI1.1J12.1 0

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznen 1 I'mapocratuka

Vcropryeckoe 3Ha4YCHNE U POITb THAPABINKU B €CTECTBEHHO-HAYYHOM pa3BUTHH Mupa. OCHOBHBIE CBOICTBA KalleIbHBIX U
ra3000pa3HbIX XUIKoCcTeH. OTINYNE ITUX KUAKOCTEH APYT OT Apyra. OCHOBHBIEC ONPECTICHUS IS KAeIbHbIX KHIKOCTEH:
IUIOTHOCTb, 00BbEMHBIH Bec, KOO GHULHUEHTH TEMIEPATYpHOro U 00BEMHOTO PACIINPE-HUSL, MOAYIIb YIPYTOCTH, BSI3KOCTh KUAKOCTH
(KMHEMaTHYECKUH 1 ANHAMUYECKHUI KO-3(PUIUEHTBI BI3KOCTH ), MOJIE/IN HEBA3KOH M BSI3KOH JKHIKOCTEH, TOBEPXHOCTHOE
HaTsDKEHHe, TaBJIeHUE HACBIIIEHHOTO mapa. PasMepHocTh 3TuX BenmynH B Texandeckoit (MKI'CC) u mexnyHapoaHoi (CH)
cucreMax. BHecuctemHble eanHHIBI H3MepeHHs Bsi3kocTH (CTOKc, rpamycsl DHITIEpa), €€ 3aBUCHMOCTh OT TeMIIEePaTypHL.

Cunbl, 1efcTBYIOLINE B )KUAKOCTAX: 00bEMHBIE (MACCOBbIE, IPAaBUTALIMOHHbIE, HHEPIIHOHHBIE), IOBEPXHOCTHBIE (aBIICHHUS,
Tperus). [Torsrue I'. CxanspHas BeNH-4MHA THAPOCTATHYECKOTO AABICHUS - HAIIPSHKEHUE CkaThs. JleficTBHE THAPOCTaTHYIE-CKOTO
JIABJICHUS BCET/a 110 BHYTPEHHEH HOPMAJH K IJIOIAAKE ICHCTBHA U HEe 3aBUCUT OT OPUEHTAIINH ITOCIIEIHEH B IPOCTPAHCTBE.
AGCOMIOTHBINA M OTHOCHUTEJILHBIN TIOKOH (paBHOBECHE) XUAKUX cpel. JnbdepeH-nnanbHbie ypaBHEHUS paBHOBECHS! KUIKOCTH
(ypaBHeHus Ditnepa). MuTerpanbHas Gpopma nuddepeHnnanbHbIX ypaBHeHHi Ditiiepa. OCHOBHOE ypaBHEHHUE THIIPOCTATHKH.
[TonsATHA a0COMOTHOTO, M30BITOYHOTO TABJICHUH U Bakyyma. [ImockocTs cpaBHe-HIA. [ HapocTaTHaecKuii ¥ Mbe30MeTPHUISCKHI
Hanopsl. [Tbe30MeTpudeckas mI0CcKocTh. 3akoH [Tackals U ero MpakTU4ecKoe MPUMEHEHHE.

[TprGopsl MEXaHUUECKUE U XKUIKOCTHBIE (MUKPOIIE30METPHI, ITbe30MeTpbl, U — 00pa3Hble pTyTHBIC MAHOMETPBI, BAKYyMMETPBI,
nrdMaHOMETpPEI, MAHOBaKYyMMETpEL, OapoMeTpsl). Exuammer usmepenus nasienus: cucteMuslie (MKI'CC u CH) u BHecH-cTeMHBIE
(atmocdepa, 6ap, MeTp cTONOA KUAKOCTH).

MuTerpupoBanue auddepeHInan-HOro ypaBHEHUS paBHOBECHSI XKHUIKOCTHU AT CIy4aeB abCONIOTHOTO MOKOS (KOTJa XKHUIKOCTb U
COCyJl, B KOTOPBIH OHA HAJIUTa, HAXOJATCS B IOKOE OTHOCUTEIBHO HAOIIOAATENS) © OTHOCUTENBHOTO MOKOS (KOTa *KUAKOCTh
HAaXOIWTCS B IIOKOE OTHOCUTENBHO COCY/Ia, B KOTOPHII OHA HAINTA, HO JIBH-)KETCS BMECTE C HUIM OTHOCHTEIHHO HAOIIOAaTeNIs ).
HuTepec mpencrapiser cirydaid IpsAMOIMHENHOIO IBUXKEHUS COCY/Ia C IOCTOSHHBIM YCKOPEHUEM U Clly4ail BpallleHUs cocyla ¢
JKHMAKOCTBIO C TIOCTOSTHHOH YIJI0BOW CKOpPOCThI0. Heo0Xo11MMo yMeTh onpeze-IuTh AaBICHHUE B JII000H TOUYKE U HAXOJUTh
TIOBEPXHOCTH PABHOTO JaBICHHUS.

JlaBieHne )XUAKOCTH Ha IIOCKHE IIOBEPXHOCTH SMIOPHI THIPOCTATHYECKOTO JaB-JICHHS ¥ TOYKA €€ IPIII0KEHHS (LIEHTP
naBieHust).JlaBnenue Ha IMIMHIPUIECKUE O-BepXHOCTH. Teno gapnenus. ['padoananutuueckuil u rpaduyeckuii cnocods! onpezae
-JIEHUS LIEHTPA JaBICHHUS.

PaBHOBecue TBeproro tena B xxuaKocTy. [logBonHOE M HaZABOJHOE TUIaBaHKE. 3a-KOH Apxumena. Bomousmemenne. MeraneHTp.
MeraneHnTpuueckas BeicoTa. MeraneH-Tpudeckuil paanyc. OCTOHYHUBOCTS.

Paznen 2 I'maponnnamuka

OyHKIIMOHATBHBIE 3aBUCHMOCTH CKOPOCTH U JIABJICHUS JBIDKYIICHCS KHUIKOCTH OT KOOPIMHAT MPOCTPAHCTBA ¥ BPEMEHH IS
PEKIMOB: YCTAaHOBHBIIIETOCS M HEYCTaHO-BHBIIETOCS PABHOMEPHOTO M HEPAaBHOMEPHOT0, HATTIOPHOTO ¥ OE3HATIOPHOT0, TUIABHO
usMeHstomerocs. Ctpyituaras MOJeNb IOTOKA )KUAKOCTU. [ToHATHS: TUHUS TOKA, TPyOKa TOKa, dJIeMeHTapHas CTpylka. OCHOBHBIE
XapaKTEPUCTUKH MTOTOKA KUIKOCTH: KHBOE CEYEHHE, PACXOJl, CPEIHSSA CKOPOCTh, CMOUEHHBIN MEPUMETP, THAPABIMUECKUN pagiyc 1
Hepa3pEIBHOCTH BIKCHHUS (YpaBHEHHE IIOCTOSTHCTBA PacXoa).

OO1mas uHTerpanbHas popMa ypaBHEHHH KOJUYIECTBA ABIKCHHS 1 MOMEHTa KO-TUYecTBa JIBIDKeHus. [uddepeHnuansabe
ypaBHEHUs THAPOJMHAMUKHU Oiinepa. YpaBHeHnue HepaspbiBHOCTH. [Tpunnun Jlanamb6epa.

VYpaBHEHHE HEPa3pHIBHOCTH ABMKECHHS )KUAKOCTH. Y paBHEHHE BepHy iy A7t S1eMeHTapHOW CTPYHKH HACANbHOM KUIKOCTH.
T'eomerpuueckas u 3HepreTUdYecKasl HH-TEpIpeTaluuy ypaBHeHus bepHymiu. YpaBHeHue bepHymu Ui 31eMEHTapHOU CTpyH-KU




peanbHOI (BI3KOH) XKUIKOCTU. Y paBHEHHE bepHymIn 1is MIaBHO H3MEHSoLerocs motoka xxunkocti. Koaddumuentsr byccunecka
u Kopuonuca.

Anam3 pazmepHoctei. [Tu-teopema. JlaMUHAPHOCTD U TYPOYJICHTHOCTD U €€ OC-HOBHBIC CTATHUECKUE XapaKTEPUCTUKH.
OnHOMEpHBIE TOTOKH XHUIKOCTEH U Ta30B.

Knaccudukanus tpydonpoBoos. [Ibe3omeTprueckas v HanopHasi TMHUAU. [1be-30MeTpruuecKuil U THAPaBINIECKUN YKIOHBI. 30HBI
comnpotuBieHus, popmyna Tapcu, rpaduxu Hukypanse, Mynuna. MectHble conpoTusienus, hopmyisl Belicoaxa, bop-na.
IlonsiTue o ruapaBnudeckoM yaape. MHxeHepHbIE CPEeCTBA 3aLIUThl THIPOCH-CTEM OT TUApOYyaapa.

Krnaccupukanus orsepctuit. [TonsiTue ToHKOM cTeHKH. CKOPOCTH U pacxof ucte-ueHus. KoadGpuImeHTs! cxKaTHs, CKOPOCTH,
pacxozna. CBoGoHOE HcTeueHue (B aTMO-cdepy) U HCTeueHHe 110]1 ypoBeHb. [leperekanue xuaxoctd. Hanoanenue u onopoxHe-
HHE pe3epByapoB. VicTedeHne KUIKOCTH Yepe3 HacaaKy (IIMTHHIPHYECKAH, KOHNIECKH CXOSIIIIACS, KOHUIECKH PaCcX O ISIITHHCS,
KOHOWIaJbHBIN). MlcTeueHne )UIKOCTH 13 OOJIBIIUX OTBEPCTHIHA.

YcnoBusle 0603HaueHus snementos ['T1. I'uapasnuueckuii pacuer cetu I'TI. Boi-00p ruapoasurarens u ruaponacoca. KIT/
THIPOIIPUBOAA.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

KoHTpoib caMocTosTeNnbHON paboTH CTY/IEHTa OCYIIECTBILICTCS B X0/ 3aIIUTHI JTa00PAaTOPHBIX padoT, a TakXKe IPH MPOBEACHIH
WHIVBHAAYaNbHBIX ¥ TPYIIIOBEIX KOH-CYIBTAIIHIA.
IIpumMepHbIe BONPOCH K 3aIIUTe Ja00paTOPHBIX paboT

JlabopatopHas paborta M3mepenue ruapocrarudeckoro nasienus (Paszmen 1 'mun-pocraruka):

1) 3ammcaTh ¥ pacmIU(poBaTh OCHOBHOE ypaBHEHHE T'HAPOCTATUKH,
2) JlaTe ompeneneHue BUIaM JaBIEHHUS;
3) OOBSCHUTD NIPHHIMII ISHCTBHS BaKyyMMETpa.

Jlabopatopnas pabota HccnenoBanue ypaBHeHus: bepuyium u nocrpoenue aua-rpammbl bepaymu (Pazgen 2 I'uapoannamuka):

1) 3anvcarbh ypaBHeHUE bepHysIM A 31eMEHTapHOH CTPYHKH MICabHOW JKUIKO-CTU U MOSICHUTh (DPU3HYECKHH CMBICI
CllaraeMblX;

2) Omnpenenuts cpeqHUil THAPaBINYECKUI YKIOH B TPYyOOIIPOBOJE;

3) HavepTuTh NpUHIMIHAIBHYIO CXEMY J1a00paTOPHOIl yCTaHOBKH.

IIpumMepHbIe BOIPOCHI K 3a4€Ty C OIIEHKOI:

1. ®usnyeckue cBOiicTBa JKUIKOCTH.

2. 'mapocraTuyeckoe 1aBlIeHUE U €ero CBONUCTBA.

3. IuddepeHnmansHple ypaBHEHUS] pAaBHOBECHS KHIKOCTH.

4. UuTerpuposanue audQepeHanbHbIX YpaBHEHIH paBHOBECHS KUAKOCTEH.

5. OcHOBHOE ypaBHEHHE I'MIPOCTaTUKH. AOCONIIOTHOE, U30BITOYHOE, BaKyyMeTpu-ueckoe aaBienue. [Tpubopsl 11 uaMepeHus
THIPOCTATHYECKOTO JTABICHHS.

6. [Ibe30MeTpuyUecKas BbICOTA, BAKYYM.

7. lloTeHunanbHast 3Heprus xkunkoctu. [loTeHuManpHbIi Hanop.

8. OTHOCHTENBHBIN MTOKOH KUIKOCTH. [I0BEpXHOCTH PaBHOTO JaBJICHMUSL.

6.4. MeToanyeckue MaTepHaJibl, onpe/e/siioime NpoueIypbl OeHNBaHUS

3ayeT ¢ OLEHKOH M0 UCHMIUIIHE BBICTABISIETCS 110 UTOraM paboThl 00ydarolie-rocs: B TEYeHUE CEMECTPa, BEIPAKEHHBIM B BUJIE
BBITIOJTHEHHMS | 3AIIUTHI IPAKTHIECKUX H JTa0OpaTOPHBIX padorT.

3ader ¢ OI[EHKOH MO JUCIUIINHE CTABUTCA II0 UTOraM paboTHI 00yJaIOIIErocs B TEUCHHUE CEMeCTpa.

OueHka 5 (OTIMYHO) CTaBUTCA B ClIydae BBITOJIHEHUS ¥ 3aIUThl 00YJaloOMMCs B YCTAHOBICHHbIH CPOK BCEX JIAOOPATOPHBIX U
npakTHdeckux padot Ha 90-100 Gamios.

OreHka 4 (XOpOIIIO) CTaBUTCS B CIydae B CIIydae BBIOIHEHHS U 3aIIUTHI 00y-JaroIMCs B YCTaHOBJICHHBII CPOK BCEX
1a00paTOPHBIX U MpaKTHUecKuX padot Ha 70-89 Gamios.

Ouenka 3 (YIOBJIETBOPUTEIBLHO) CTABUTCS B CITy4ac BBIITOJHEHHUS U 3aIUTHI 00y-4alOINUMCS B YCTaHOBIICHHBIH CPOK BCEX
a00paTOPHBIX U MPaKTHIECKHX Ha 50-69 Gamios.

Bo Bcex ocTanbHBIX CIIydasX CTaBUTCS OLCHKA 2 (HEYIOBIETBOPUTEIBHO).

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayeMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 |Yyraes Poman lMunpasnuka: TexHHUECKass MEXaHHUKA KUJKOCTH Mocksa: BACTET, 2013
PomanoBuu




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI

JI2.1 |Mrepenmuxt M. B. I'mppaBimka: yueOHUK AT By30B Mocksa: KonocC, 2004
7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI3.1 [Maneirus Bnmagumup | TmapaBnngeckuii pacu€T KOPOTKHX TPYyOOIIPOBOJOB: METO/. YKa3. H Hosocubupck: HI'ABT,

Huxomnaesuy, Canos KOHTp. 3aganHus mo CPC mist cTyneHToB Bcex crell. u Gpopm oOydeHus 2002

Anexcanap

Hukonaesuu

7.2 Ilepeyenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"

D1 | CupaBouno-mpaBoBas cucteMa «Koncymprantlmroc» [DnekTpoHHBIN pecypc] — Pexkum moctymna: cBOOOIHBIH. — 3ariI. ¢
JKpaHa

32 | Hayuno- TexHuueckas 6ubnuorexa «CI'YBT» [OnexrponHslil pecypc] — Pexxum noctyna: cBoOOIHBIH. — 3ari. ¢ skpaHa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Haznauenwue Ob6opynoBanue
YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mmebenn; MynsTumenuitHoe o00pymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHEIN), 9KpaH (cTaruoHapHbIi), [1IK (mepeHocHOH)
JIEKIIMOHHOT'O THIA
YuebHast ayIUTOpHs Juist | AynuropHast 1ocka; Komiuiexr yue6noi MebGenu
MPOBEACHUS TPYIIIOBBIX u
VHIUBUAYaIbHBIX KOHCYIbTAIHI
YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu
HpOBEACHUS NpaKTHYECKUX
3aHATHH
ITomemenue qutst | Kommiekt yue6HOIT MeOenu Ha 15 mocagodHBIX MeCT.
CaMOCTOSITENTbHON pa6otsl | IIK — 10 mr., noakmoyeHHbIX K cetd "MHTepHeT" u o0ecrneunBaromuX JOCTYI B 3JIEKTPOHHYIO
o0yJaroImuxcs nH(OPMaNMOHHO-00pa30BaTeNbHYIO Cpelly Y HUBEPCHUTETA.




