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1 Hesin v 3a1a4M U3y4YeHHU s JUCHMUIIIIHMHBI
1.1 leanb AMCHUNIMHBI

Llens yueOHOU mucumiuimHbl «DPHU3NUECKHE CBOIMCTBA BEIIECTB» COCTOUT B IOJyYCHUH
CTYACHTAMH TEOPETHUYECKUX W TNPAKTUYECKUX 3HAHUH B 00MacTH (pu3nyeckux U (QHU3HKO-
XMMHYECKUX CBOWCTB BEIIECTB U MaTE€PHANIOB, a TAKXKE KJIACCHYECKUX M COBPEMEHHBIX METOI0B
UX UCCIICIOBAHMS.

1.2 3agauyu AUCHUILIHHBI
3amaun yuyeOHOW JUCHUIUITMHBI COCTOST B (OPMUPOBAHWUU Y CTYICHTOB 3HAHHUHA O

B3aUMOCBA3U CTPOCHHUA BCIICCTB M MATCpHAIOB C UX OCHOBHBIMHU @HSHHCCKHMH n ®H3HKO'
XUMHUYCCKHUMU CBOﬁCTBaMH, da TaKXXC HABBIKOB IPAKTUYCCKOTO IIPUMCHCHUSA METOHOB HUX

HUCCIICAOBAaHUA.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuummza «Pu3nuecKkue CBOMCTBA BEIIECTB» OTHOCUTCS K BAapUaTHUBHOW YacTH H
ABJIseTCS (aKyJIbTaTUBHOMN MCUUILUIMHOM.

1.4 IlepedyeHb MJaHMpyeMbIX pe3yJbTAaTOB 00y4YeHHsl 1O AWCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

N3ydyenne naHHOW y4yeOHOW AMCUMIUIMHBI HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE Y
00ydJarImUXCsl  CICAYIOIMMX  00menpodecCHOHATBHBIX/TPO()ECCHOHATBHBIX — KOMITCTEH NN
(OIIK/TIK):

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIUILIAHBI
Ly, | KOMTET | KOMIETCHITHH (nnm oOyJaromuecs: JOIKHbI
" | eHnmm e€ 4yacTH) 3HATh YMETh BJIaJI€Th
1. OIIK-3 | CriocoOHOCTHIO OCHOBHBIE HCIIOJIH30BATh o0muMu
HCIIOJIb30BaTh €CTECTBEHHOHAYYH | OCHOBHBIE METOJIaMU
OCHOBHBIC 3aKOHBI | bIC 3aKOHBI, | PU3NICCKUE TEOPETUIECKOTO
€CTeCTBEHHOHAY4YH | OOYCIIOBJIMBAIOIIN | 3aKOHBI US| |
BIX JUCIUIUIMH B | © crienuUKy | yCIENTHOTO IKCIIEPUMEHTAI
npodeccnoHabHO | MOBEACHUS MIPOBEICHUS BHOTO
1 IeSITeTEHOCTH Pa3TMYHBIX TEOPETUYECCKUX | MCCIICAOBAHUS
BEIIECTB W  UX | M MPAKTHYECKHUX
(dbuznveckue HCCIeI0BaHU I
CBOMCTBA
2. IK-1 CnocoOHOCThIO o01u1yto
BBITIONTHSTh METOI0JIOTHUIO
CTaHJIapTHHIE MIPOBEICHUS
oreparu Mo | AKCIEPUMEHTOB,
peiyIaraeMbIM HaIpaBJICHHBIX Ha
METOIMKaM W3Yy4YCHUE
(dbuzmgeckux
CBOWCTB BEILIECTB




2. CTpyKTYypa U copepKaHMe JUCHMILIHHBI

2.1 Pacnpenesienne TPYA0EMKOCTH TUCHUILJIMHBI IO BUIaM padoT

O6mas Tpy10€MKOCTh NTUCUUIUIMHBI COCTaBIsAET 2 3a4. ef. (72 yaca), ux pacnpeaencHue

10 BUJaM padoT MpPEeACTaBICHO B TaOIHIIE.

Bun yuebnol paboThl Bcero CemecTphl
4acoB 7

KonTakTHasi pabota, B TOM 4yncJie:
AyauTopHble 3aHATHS (BCEro): 18,2 18,2
3aHATHS JEKIIMOHHOTO TUTIA 18 18
3aHATHS] CEMUHAPCKOTr0 TUIIA (CEMUHAPBHI,
MPAKTUYECKHUE 3aHATHS, TPAKTUKYMBI, TA00paTOPHBIE
paboThI, KOJUTOKBUYMBI I HHBIC aHAJIOTUIHBIC ) )
3aHATHUSA)
HNuas koHTaKkTHasi padora:
Kontpousb camocrositensHoM padotsl (KCP) - -
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa (Bcero), B TOM YHCIeE: 53,8 53,8
Pewienue 3amau 13,8 13,8
M3yueHne TeOpeTHYecKOro MaTepraa 30 30
IToaroroBka K TEKyIeMy KOHTPOJIFO 10 10
Bun npoMexxyTo4HO# arTecTanuu (3a4eTt, 3K3aMeH) 3aueT
Oo01masi Tpy10eMKOCTh | Yac. 72 72

B TOM 4HCJIe KOHTAKTHAsA 18.2 182

pabora

3a4. efl. 2 2

2.2 CTpyKTypa IMCOHILIHHbI:

PacnpeneneHI/Ie BUI0B yqe6H017I pa6OTI>I H UX TPYAOCMKOCTH I10 pa3aciiaM AUCHUIIIINHBI.

Paznensl AuCIUTUINHBL, U3y4aeMbie B 3 ceMecTpe.

No KoanuecTBo yacos
pasn HawnmeHnoBaHue pasienoB AyRuTOpHaA Breaymuropras
ol Bcero pabota paborta
J 13 JIP CPC
1 2 3 4 5 6 7
1 Tepmoduznueckue cBoiicTa 40 10 30
BEILIECTB
2.  |llepeHOCHBIC CBOWCTBA BEIIECTB 32 23,8
Hmozo no oucuyunnune: 18 53,8

2.3 Coneprxanue pa3aeoB AMCHUNIHHBI:

2.3.1 3aHaTHud JEKIMOHHOI0 THIIA




CBOMCTBA BEIIECTB

TBEpAbIX Tel. AOCOpPOLMOHHBIE BJIArOMEPHI.
MeToapl M3MepeHMsl BIAXHOCTH TBEPABIX TEN:
ONTHYECKUE, CBY-, BIEKTPUUECKHE 51

KOHAYKTOMCTPHUYICCKUC BJIAIOMCPEIL.

HaumenoBanue dopma TEKyIEero
No Conepxanue pazzaena
pazzena KOHTPOJIA
1 2 3 4
1. Tepmoduznueckue|[TOTHOCTH BEIIECTB U METOMBI €€ OMPENEICHUS.| YCTHBIN OIpocC
cBoicTBa BemiecTB |[loHsaTHe  aOCOMIOTHOW W OTHOCUTEJIHHOU
IJIOTHOCTH, YAEIBHOIO Beca.
IInkHOMETpHUYECKUI U apeoOMEeTPUYECKUI
CrocoObl  OmpeneNeHus IIIOTHOCTH. Meton
TUIPOCTATUYECKOrO B3BELIMBAHUs, BECbl Mopa u
Becrdas. BomtromoMerpuyeckuii croco0
ONPEAENIEHUS INIOTHOCTH.
2. Tepmoduznueckue|TennoBoe pacmvpeHue XUIKUX U TBEPAbIX TEN.| YCTHBIN OIpoc
cBoiicTBa BemecTB |Temmeparypable  KOd((GUIUEHTHI JTUHEHHOTO H
00BEMHOTO pacuIMpeHus. 3aBUCHMOCTh
IJIOTHOCTM  BEIIECTBA  OT  TEMIEpaTyphbl,
0COOCHHOCTHU TEIJIOBOTO pacIIMpeHust
JKHUJIKOCTEMN.
3. Tepmoduznueckne|MeToabl UCCIEAOBaHUS TEIJIOBOTO PACIIUPEHHUS,| YCTHBIM OIPOC
CBOMCTBA BEILECTB |IUJIATOMETPHSL.
[TukHoMeTpuueckue, HHTEpPEPEHIUOHHBIE U
KBaplLEBbIC TUJIATOMETPHI
4. Tepmoduznueckue EMkocTHBIE, VHIYKIIUOHHBIE ¥| YCTHBIM OIPOC
CBOMCTBA BEILIECTB [TEH30METPUUECKHE TUTTATOMETPHI.
Kanopumerpus. Knnaccudukaius KaJopuMeTpoB.
5. Tepmoduznueckue|l Ipunnumn NENCTBUSA annabaTUYeCKHX,| YCTHBIN OMpocC
CBOICTBA BEILIECTB [M30TEPMUYECKUX, JTNATEPMHUYECKHUX,
TEIJIONPOBOSIINX U IPOTOYHBIX KAJIOPUMETPOB.
6. IlepeHocHble  [BSI3KOCTH BEIIECTB M METOABI €€ ONMPEACIICHUSA.| YCTHBIA OMPOC
cBolicTBa BellecTs ([IoHATHE AMHAMHYECKOM, KUHEMATHUYECKOW U
YCIIOBHOU BSI3KOCTH. Kanunnspuere,
pOTallMOHHBIE, BUOpAIIMOHHBIE u
YJIBTPa3BYKOBBIE  BUCKO3UMETPBHI. Meron
I1aJIAFOLIEr0 IAPUKA.
1. Ilepenocubie  [TermIONPOBOAHOCTE M METOABI €€ HM3MEPEHUA.| YCTHBIA OMPOC
cBolicTBa BelecTs ([IoHsTHE TENIONpOBOAHOCTH, ypaBHeHHE Dypre.
CpaBHUTENBHBIN u a0COJIIFOTHBIH METOJI
U3MEpPEHUs] TEeTUIONpOoBOAHOCTH. (OCOOEHHOCTH
AKCIEPUMEHTAIBHBIX METOJIOB U3MEpPEHUS
TEIUIONPOBOIHOCTH.
8. IlepeHocHble  |MeTOBI ONpeneNneHuss BIAXKHOCTH BEIIECTB.| YCTHBINM OIPOC
CBOICTBa BemleCcTB [AOCONIOTHAsT M OTHOCHTENbHAs BIAXKHOCTD.
Mertoapl  HW3MEpEHHST  BJIAXHOCTH  Ta30B,
IICUXPOMETPbl U  TUTPOMETPBl. EMKOCTHBIE
JIATYUKHU BJIAKHOCTH.
9. IlepeHocHble  [MeTOIBI ONpENEIeHUs BIAXKHOCTH KUIKOCTEN M| YCTHBINA OIPOC




2.3.2 3aHATHSA CEMHUHAPCKOI0 TUIIA

CeMuHapbl HE IPEAYCMOTPEHBI YUeOHBIM TUIAHOM

2.3.3 JlabopaTopHblie 3aHATHS

JIaGopaTopHble 3aHATHS HE IPEyCMOTPEHbI Y4eOHbBIM IJIAHOM

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)

KypcoBas paGoTa He mpenycMOTpeHa y4eOHbIM MIaHOM

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeHH sl AJIs CAMOCTOATEIbHON padoThI
00y4YaIIUXCS M0 JUCHHUILINHE (MOYJII0)

No

Bun CPC

[Tepeuensb yueOHO-METOUIECCKOTO 00ECIICYCHUST TUCITUTUIUHBI 110
BBIMIOJTHEHUIO CAMOCTOSTEIbHOM paboThl

1

2

3

1.

Pemenue 3agau

1 HUpomoB, U.E. 3amaun mno oOmelt Qusuke [DaeKTpOHHBIMA
pecypc]: yuebnoe nocodue / I.E. Uponos. - DnekTpoH. naH. - M.:
BUHOM. Jlabopatopus 3nanuid, 2017. - 434 c. - Pexxum pocryna:
https://e.lanbook.com/book/94101. - 3ar. ¢ skpana.

N3yuenune
TEOPETUYECKOIO
MaTepuaina

1 ®uszmka KOMIIO3UTOB [DJIEKTPOHHBIN pecypc]: y4eOHMK Jis
By30B / C. O. 'maakoB. - 2-e u3.., UCTp. U JOM. - DIEKTPOH. JaH. -
M.: KOpaiit, 2017. - 332 c¢. - Pexxum nocryma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KpaHa.

2 I'oTTmTaiin I., DUBUKO-XUMHYECKHUE OCHOBBI
MarepuanoBenenus [Tekct]: [yueOnoe mocodue] / I'. ToTTmiraiin;
nep. ¢ aura. K. H. 3omotoBoit, [[. O. Yapkuna nox pea. B. IL
3nomanoBa. - M.: BUHOM. JlabopaTtopus 3nanuit, 2011. - 400 c.
3 Cagenben, U.B. Kypc oOmielt ¢pusmku [DnekTpoHHBIN pecypc]:
yueOHnoe mocobue: B 5 1. T. 1: Mexanuka / U. B. Capenbes. -
CIIG.: Jlafb, 2011. - 352 c. -
https://e.lanbook.com/reader/book/704. - 3ar. ¢ sxpaHna.

4 CagenbeB, U.B. Kypc oOmielt ¢pusuku [DrnekTpoHHBIH pecypc]:
yuebHoe mocobue: B 5 T. T. 3: MonekynspHas ¢usuka u
tepmoauHamuka / M. B. Casennbes. - CII0.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3ari. ¢ skpaHna.

Iloxaroroska k

TEKYyIIEMY
KOHTPOJIIO

1 ®dusnka KOMMO3UTOB [DJIEKTPOHHBIA pecypc|: Y4eOHHK JUis
By30B / C. O. 'maakoB. - 2-e U3.1., UCIIP. U JION. - DIEKTPOH. JaH. -
M.: KOpaiit, 2017. - 332 c. - Pexxum nocryma: https://biblio-
online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECA4276. -
3ari. ¢ 3KpaHa.

2 I'oTTmraitn I., DU3NKO-XUMHYCSCKHE OCHOBBI
matepuanoBeneHus [Tekcr]: [yueOHoe mocobue] / I'. T'oTTmITaliH;
nep. ¢ anra. K. H. 3omorosoit, [[. O. Yapkuna nox pexn. B. II.
3nomanosa. - M.: BUHOM. Jlabopatopust 3Hanuii, 2011. - 400 c.
3 CasenweB, U.B. Kypc obmieii ¢pusuku [DneKTpoHHBIH pecypc]:
yueOHoe mocobue: B 5 1. T. 1: Mexanuka / U. B. CaBenbeB. -
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CIIb.: Jlanb, 2011. - 352 C. -
https://e.lanbook.com/reader/book/704. - 3aru. ¢ skpaHa.
4 CagenweB, U.B. Kypc obmieit pusuku [DnekTpoHHBIN pecypc]:
yaeOHoe mocobme: B S5 1. T. 3: MonekynsipHas ¢usuka u
tepmonuHamuka / U. B. Casenses. - CII6.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3aru. ¢ sxpaHa.

Y4eOHO-MeTOAUYECKUE MaTepHalibl JJIsi CaMOCTOSITENbHONH paboThl O0yYaromuxcs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JList i1l ¢ HapyLEeHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeIHMUEHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CTyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEILHOTO afrmapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenonaBanue aucuuiuIMHbl  «DU3MYECKHE CBOWMCTBA  BEMIECTBY»  MPEIIOIAraeT
cnenyomue (GOpMbI 3aHATUH B paMKax TPaJUIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUM:
1. UadopmanmonHas JIeKIusl.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu

4.1 ®oHA OLEHOYHBIX CPeCTB IS NPOBeIeHUs TeKyllel aTTecTaluu
1 Ilpumepwt 3a0a4 013 camocmoamenbHo20 peuieHus

1. Kakyro nmuny loc 1 lo, npu temneparype 0°C 1OKHBI MMETh CTalbHOW M MEIHBIH
CTEpXKHH, 4YTOOBI TpH 000i Temmeparype pasHocth ux mmH Al cocramsma 10 cm?
TemmepaTypHbIii K0dQ(HUIMEHT MMHEHHOro pacmmpenus ctami oc = 1,2:10° K menn on =
1,7-10° K2,

2. lnmuna crepxkHsa npu temneparype 0°C pasna 1000 MM, npu temneparype 100°C —
1002 mm, mpm Temmeparype KpacHoro kanenus — 1011,6 mm. Onpenenurte Temieparypy
KpPacHOT0 KaJIeHUs.

3. Ilpu remnepatype t1 = 10°C B OTKpBITYIO CTIbHYIO KaHUCTPY Hainuiau 20 1 OeH3uHa, U
OHa okazanach nosiHo. Kakum oOpa3oM M3MEHHTCA Macca KaHUCTPbl ¢ OCH3MHOM, €CllU ee
BHECTH B MoMeleHue ¢ temrneparypoir t2 = 30°C? TemneparypHblii KO3pPHUIUEHT JTUHEHHOTO
pacmupenns ctamu o = 1,2-10° K, Temmepatypuslii K03(hpOHUIHEHT 00bEMHOTO PACIIHPEHHUS
6ensuna Bs = 10 K, mnotnocts 6ensuna po = 800 kr/me,

4. Tpu XMMHUYECKH HE B3aUMOJICHCTBYIOIINE XHUAKOCcTH Maccamu 1, 10 u 5 xr Hamwim B
KaJIOpUMETp U COOOMMIM UM KosnyecTBO TeruioTel 1,3 M/[x. HawanbHble TemmepaTypbl
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KUJKOCTEH U MX YyIEJIbHBIE TEIJIIOEMKOCTH PaBHBI COOTBETCTBEHHO 6, -40 m 60°C; 2, 4 u 2
k/Dx/(xr-K). Yemy paBHa yCTaHOBHUBILIASICS TEMIIEpATypa cMecH?

5. B naryHHbIl Kanopumerp Maccol 125 r omyctunm kKycok Jspaa maccoi 100 r.
Ucxonnas temneparypa kaopumerpa u Jipaa -20°C. Ckonbko Boawl npu Ttemieparype 20°C
HAJ0 J00aBUTh B KaJIOpUMETpP, YTOOBI MOJOBHHA JhAa pacTasuia? YenbHas TEII0EMKOCTh
natynu 0,38 kJ[x/(kr-K), npaa 2,1 xJx/(kr-K); yaenpHas Ternora miaBiaeHus jibaa 334 kJH/Kr.

6. Huxeneswiii Opycok maccoir 740 r u mamuHoi 222 mMm mpu temmneparype S0°C ObL1
OIyIICH B KanopumeTp TeruioeMkocThio 21 JIx/K, comepxkamuit 145 r Boasr npu 0°C. Korma
TeMIepaTypa YCTaHOBMJIACh, TO OKa3alloch, YTO AJMUMHA Opycka ymeHbminiach Ha 0,13 Mwm.
Omnpenenure MO OSTUM JIaHHBIM  YACJIBHYIO TEIUIOEMKOCTh HUKeNd. TemrepaTypHbId
K03 UIHEHT TMHEeHHOTo pacimpenns Hukens 1,8-10° KL,

7. JlarynHas mkana pryTHoro O6apometpa BeiBepeHa npu 0°C. Ilpu temmeparype 1 =
20°C OGapomeTtp moOKa3bIBaeT naBiieHHe Ps = 760 MM pT. cTr. KakoBo mctuHHOE atmMocdepHoe
JIaBleHUE Pa. MpH dToW TemmepaTrype? Pacmmpenuem crekna npeHeOpeub. TemmepaTypHbie
KOX(Q(UIIMEHTHl JIMHEWHOTO paCIIMPCHHsS] JIATYHH ¥ OOBEMHOTO pACIIUPEHUS PTYTH

—10.105 k-1 — 12104 11
COOTBETCTBEHHO paBHbI 0 = 1,9-10™ K™ u Bpr = 1,8-10™ K™,

8. CrasibHas | JaTyHHas MOJOCKH TOMIUHON h = 0,2 cM Kaxkaas CKJICHaHbl Ha KOHIAX
Tak, yTo npu temmeparype t1 = 20°C oHM 00pa3yroT IUIOCKYI0 OMMETaUIMYECKYIO TUIACTUHKY.
KakoB Oynet cpeanuii paanyc u3rubda bumeramuindeckoi miaactTuuku mpu tz = 100°C?

9. B xuaKocTH B3BEIIMBAIOT CTalbHOW HIapuk. IlepBoe B3BelIMBaHME ITPOU3BOIUIOCH
npu TeMmeparype 1, ¥ Bec Tena B JKMIKOCTU OKa3ajics Ha Pi1 MeHblle Beca Tela B BO3IYXE.
Bropoe B3BemmBaHue npousBenu Npu Temnepartype t2, 1 Bec Tena B )KUIKOCTU OKasajcs Ha P
MEHbIIIE UCTUHHOTO Beca Tejna. TeMrnepaTypHblil KOA(QGUIUEHT JUHEHHOTO PacIIupEeHHs CTalu
o. Yemy paBeH TeMIepaTypHbli K03 (HUIIMEHT 00bEMHOTO PACIIUPEHUS KHUJIKOCTU?

2 IIpumepul 60npocos 015 ycmmuozo onpoca

1. laTe ompeneneHusi CUIIbl TSXKECTH, Beca, INIOTHOCTH, Macchl, 00beMa U eIMHUIIBI UX
n3mepenus B CU.

2. Kak 3aBHCHUT INIOTHOCTB TBEP/BIX TEJ OT TEMIIEPATYpPHI?

3. OOBSCHUTE CYIIHOCTh METOJAA OINPEICICHHUS IJIOTHOCTH >XUJIKOCTH C TOMOIIBIO
MIUKHOMETpA.

4. OObBsICHUTE CYIIHOCTh METOJa OMNpPEAENeHUs TUIOTHOCTH KHUAKOCTH C TOMOIIBIO
apeomeTpa.

5. BeiBectu pabouyio ¢GopMyny JUisl ONpeesieHUs IUIOTHOCTH Tel HEeNpaBUIbHON
reoMeTPHUECKOi (hOPMBI.

6. Kak 3aBUCHUT INIOTHOCTb KHJIKOCTEW OT TEMIEPATYPHI?

1. Jlate ompeneneHus: BS3KOCTb, KOI(D(MUIMEHT AMHAMHYECKOM W KHHEMaTUYeCKOH
BA3KOCTH, €AMHUIIBI U3MEPEHHUS, METO/IbI ONpeiesieHns: KoA((OUIIMEHTOB BSI3KOCTH 10 3aJJaHHIO.

2. Kak 3anuceiBaercs ypaBHeHue HploTOHaA J1s1 BHYTPEHHETO TPEHUSI?

3. YUto nmokassIBaeT rpaiMeHT CKOpOocTH? B Kaknx enuHUIIAX OH U3Mepsiercs?

4. KakoB ¢usuueckuil cmbicin KO3()PUIMEHTOB IUHAMUYECKOH M KHHEMaTH4YeCKOH
BSI3KOCTU? B Kakux equHUIIaX OH u3MepsieTcs?

5. OT 4ero 3aBHCUT CHJIa TPEHUS NPU JBIXKEHUM TeJ MapooOpa3Hoi (opMbI B BSI3KOM
cpene?



6. Kakue cuibl AEMCTBYIOT Ha MAJaloOlIMil B BA3KOM Cpele IIapuK M KaKOB XapakTep
JBUKEHUS 1IapuKa?

7. Kak 3aBUCHUT BSI3KOCTB )KHMJIKOCTH OT TeMIlepaTyphi?

8. BriBecTH hopmyity omnpeneneHus JMHAMUYECKOH BSI3KOCTH MeTo1oM CTOKca.

9. 3anummmute dpopmyiy Ilyazerins.

10. BeiBectu (hopMymy AJist ONpeiesieHus BI3KOCTH BUCKO3UMeTpoM OcTBajbaa.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /JIsl MPOBeIeHUsI MPOMEKYTOUYHOH aTTecTAllNU
1 Cnucok éonpocoe 011 no020moeKu K 3auemy

1. AGcontoTHass U OTHOCHUTEIbHAs IJIOTHOCTb, YJEJIbHBIA BeC. ApEeoMETpUUYECKUI U
NUKHOMETPUYECKUH CIIOCOOBI ONpeIeNIeHUs INIOTHOCTH JKUIKOCTEH.

2. OmpeneneHue IJIOTHOCTH XUAKUX W TBEPABIX TEJI METOJOM THAPOCTATUYECKOTO
B3BelIMBaHMA. BomoMoMeTpruyeckuii crioco0 onpeiesieHus MI0THOCTH TBEPABIX Tell.

3. Ilpu4MHBI TEIUIOBOTO PACHIMPEHHS TBEPABIX Ted. JIMHEHHOe M 00bEMHOE TEIIOBOE
paciupeHue.

4. CBs3p Mex 1y KO3 puimeHTaMiu 00bEMHOTO ¥ JIMHEHHOTO PACITUPEHUS. 3aBUCUMOCTh
IUIOTHOCTH BEIIECTBAa OT TeMIepaTypbl. TemioBoe paciiupeHue sxkujakocrtedl. OcoOeHHOCTH
TEIJIOBOTO PAaCUIMPEHUs BOJIBIL.

5. Meroabl ucciaenoBaHMs TEIUIOBOro paciiupenus ten. Jumatomerpus. OOBbeMHBIH
(MMKHOMETPUYECKUIT) METO/.

6. utepdepeHIMOHHAs AUTATOMETPHSL.

7. KBapueBble THIIaTOMETPBI.

8. EMKOCTHas JUJ1aTOMETpUs.

9. UnayKkuMoHHas 1UIaTOMETPHUSL.

10. TenzomeTpuueckas AUIATOMETPHS.

11. KamopumeTtpus. Kinaccudukarus kasopuMeTpoB.

12. AnnaGaTrdeckue KalOpUMETPHI.

13. 3oTtepmuueckue kanopuMerpsl. JleasHoii kanopumetp byH3eHa.

14. lnatepmuueckue kanopumerpsl. Kanopumerp cmemenus bpéncrena.

15. TemnonpoBosamue kanopumerpsl Kanbse.

16. IIpoTOoUyHBIE KAaIOPUMETPHI.

17. Kunematmyeckas, IWHaMH4YeCKass M OTHOCHUTEIbHAas BI3KOCTh. KanwsuisipHas
BHUCKO3UMETPHS.

18. PoTaninoHHblEe BUCKO3UMETPHI.

19. Merox nagaroniero mapuka.

20. BubpatroHHble BUCKO3UMETPBI.

21. Ilomarue TemnonpoBOAHOCTU. YpaBHeHHe @Dypbe. MeTonbl U3MEPEHHUS
TEIJIONPOBOJHOCTH.

22. CpaBHUTENBHBIN METO/I U3MEPEHUS TEILIONPOBOIHOCTH.

23. AGCONIOTHBIN METOJ] U3MEPEHHUS TEIIONPOBOIHOCTH.

24. Obmas knaccupuKaus METOAOB ONpeAeIeHUs BIAXKHOCTU BEUIeCTB. AOCONIOTHAS U
OTHOCHUTEJIbHAs BIAXKHOCTb.

25. Metoapl M3MepeHUs BIAKHOCTU ra3oB, IICUXPOMETPBI U TUIPOMETPhl. EMKOCTHBIE
JATYUKH BJIAKHOCTH.

26. MeTo/b! OIpeiesieHus] BIAXKHOCTH KUIKOCTEH. AGCOPOIIMOHHBIE BIaroMephbl.

27. MeTroasl U3MEPEHMS BIAKHOCTH TBEPABIX TeN: ontuyeckue n CBY-Biaromepsl.

28. Meronpl  M3MEpeHMs ~ BIAXHOCTU  TBEPABIX  TEN:  DJIEKTPUYECKUE U
KOHAYKTOMETPUYECKUE BIaroMephl.



Kputepun onenkn Onenka YpoBeHb
CTyneHT ycrnemHo OCBOWI BCE pa3fielibl U3y4aeMOH | «3auTeHO» 0a30BbIi ypOBEHb
JTUCIUIUTMHBL, CHOPMUPOBAT CHUCTEMY 3HAHHMHA U
yMeHUH B 00/1acTH (U3MUECKUX CBOMCTB BELIECTB U
METOAOB MX HCCIENOBaHUsA, B KOTOPOM MOTYT
IPUCYTCTBOBATh OIIMOKM M JAOMNYIIEHUs, He
HMCIOIIMEC NPUHIUIINAJIBHOI'0 XapaKTEpa.

CryneHnt ILJIOXO BJIAZIEET TEOPETUUECKHUM | «HE 3aYTEHO» Mmenee 50%,
MaTepuajoM, CUCTEMa 3HaHUH B  oOJsacTu YPOBEHb HE
(DU3UYECKUX CBOWCTB BEIIECTB W METOJOB HUX chopMHUpOBaH

WCCIICIOBAHUS COACPKUT OOJIBIIOE YHCIIO OMIMOOK,
1100 BOBCce HEe chopMUpOBaHa.

OueHouHble cpencTBa Uil MHBAIUAOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHIUBUAYATBHBIX ICUX0()HU3MISCKIX OCOOCHHOCTECH.

— TOpu HEOOXOJUMOCTH HWHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
370pOBbS TPEAOCTABIISACTCS AOMOJHUTEIBHOE BPEMS IJI OJITOTOBKU OTBETA HA SK3AMEHE;

— IIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB 00YyUEHUST HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3J0POBbs MPEAYCMATPUBAETCS MCIOJb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOIMMOCTH JIJIsi O0YUYaIOIIUXCSA C OTPAHUYCHHBIMU BO3MOKHOCTSMH 3]I0POBbS
W UHBaJUAOB IIpOLEypa OLIGHUBAHUSA pE3yNbTaTOB OOyYeHHUs M0 AUCHUIIMNHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJbLHOW y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM
JJIS1 OCBOCHHS AU CHUIINHBI

5.1 OcHoBHas MTEparypa:

Jl1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMLAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
3/10pOBbsS. MMEIOTCSI M3JaHUS B AJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

1 ®u3uka KOMIO3UTOB [DNEKTPOHHBIN pecypc]: yueoHuk 1 By3oB / C. O. I'magkos. - 2-
€ W3M., UCIIP. W JOM. - OJeKTpoH. mad. - M.: IOpaiit, 2017. - 332 c. - Pexxum pgocryna:
https://biblio-online.ru/book/E947C2AB-776B-4446-8C7F-9B482ECAA4276. - 3ar. ¢ 9kpaHa.

5.2 JlononHUTENBHAS IUTEPATYPA:

1 Torrmraiin I'., ®U3MKO-XUMHUYECKHUE OCHOBBI MarepuanoBeneHus [Tekct]: [yueOHOe
nocobue] / I'. Torrmraitn; nep. ¢ anrn. K. H. 3omoroso#t, [[. O. Yapkuna nox pen. B. II.
3nomanosa. - M.: BUHOM. Jlabopatopust 3Hanuii, 2011. - 400 c.

2 Uponoe, N.E. 3amaun no obmieit pusuke [DnekTpoHHBIH pecypc]: ydeOHoe mocodue /
N.E. Uponos. - DnextpoH. aaH. - M.: BUHOM. Jlaboparopus 3uanuit, 2017. - 434 c. - Pexum
nocryma: https://e.lanbook.com/book/94101. - 3ari. ¢ skpaHa.

3 Cagenbes, U.B. Kypc ob6mieit ¢pusuku [DnekTpoHHbIH pecypc]: yaebHoe mocodue: B 5 T.
T. 1: Mexannka / W. B. Casempes. - CIIo.: Jlamp, 2011. - 352 ¢ -
https://e.lanbook.com/reader/book/704. - 3ar. ¢ sxpana.
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4 CasenbeB, M.B. Kypc o6mieit dusuku [ DnekTpoHHBIN pecypc]: yuebHoe mocobue: B 5 T.
T. 3: MonekynsipHas ¢pusuka u repmoaunamuka / M. B. Casenbes. - CI10.: Jlans, 2011. - 224 c. -
https://e.lanbook.com/reader/book/706. - 3aru. ¢ skpaHa.

5.3. [lepuoauueckue u3aaHus:

1 XypHan TexHU4ecKor UMK - OAMH M3 CTapeUInx (U3HUECKUX KypHaaoB Poccum.
On 6611 ocHOBaH B 1931 roxy A.®. Nodde u o cBoemMy coiep>KaHHUI0 ¢ CaMOT0 Hadana CITYKHI
aHajorom amepukanckoro Journal of Applied Physics, ocHoBanHoro ogHoBpemMeHH0. C MOMEHTA
OpraHM3allMy J>KypHAJIa €ro JHII0 MHOTOKPATHO H3MEHSUIOCh B COOTBETCTBHHM C OYPHBIM
pa3ButueM (u3HMKU B HamieMm Beke. HecmoTpst Ha oOpa3oBanue, B ToM uucie u Ha 0aze KTO,
psina crnenualu3upoBaHHBIX >KypHaloB (Puszmka TBepgoro Ttena, Du3nMka M TEXHUKA
nonynpoBoHUKOB, Ilucema B JKT®, PanuorexHuka u d3jekTpoHuka, Dusnka I1ia3Mmsl,
KBaHTOBasi 2/IEKTpOHHMKA U JAP.) BCE Pa3/eibl COBPEMEHHOW MPHUKIATHOW (DU3UKH, KOTOPHIM
MOCBSIIEHBI 3TH JKYPHAIbl, HAXOAAT OTpakeHue W Ha cTpaHunax KT®. TpaauluoHHBIM AJs
KypHaAJIa SIBJISICTCS pasfen Teopernyeckas W MareMaTudeckas (U3uKa. 3HAYUTEIBHOE MECTO
yaensieTcsl HUCCIeNOBaHUSAM (U3MKH MOBEPXHOCTH, AaTOMHOW M MOJIEKYJSpHON (QU3HUKeE,
pa3IMYHBIM CBOMCTBaM MarepuanioB. CHCTeMaTHUeCKH MYOJUKYIOTCS pe3yJabTaThl padoT Mo
CO3IaHHIO HOBBIX TPUOOPOB M PA3BUTHIO METOJAUKH (PU3NYECKOTO IKCIIEPUMEHTA.

6. Ilepeyenr pecypcoB  HHGPOPMANMOHHO-TEJEKOMMYHMKALIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX IJISI OCBOEHUS TUCHHUILINHBI (MOYJIs1)

1. WHdopmannoHHBIH caliT O XUMHH, COAepKalluid 0a3y 3HaHWM, CIPaBOYHUKU U
XUMHYECKHEe OHIaiH-cepBucs (http://www.xumuk.ru).

2. Caiit, coaepXamuii  CTaTbU  COPOCOBCKOTO  0Opa30BaTENbHOTO  KypHaja
(http://www.pereplet.ru/cgi/soros/readdb.cqi).

3. ba3a nannbix uznarenscra Springer (http://link.springer.com).

4. Basa nanHbiX pedeparos u urtupoBanus Scopus (http://www.scopus.com).

5. baza pmanmeix pedeparoB u uurupoBanuss Web of  Science (WoS)
(http://apps.webofknowledge.com).

7. MeTtoauveckne yKazaHusi AJs OOy4YalOUIMXCH IO OCBOCHHI0 MCHUILIHHBI
(Mmonmy.Jist)

VYcnemHoe u3yyeHHe IUCHUILUIMHBI «DHU3MYecKHe CBOMCTBA BEIIECTB» TpedyeT OT
CTYJIEHTOB PETYJISIPHOTO MOCEUICHMsI JIEKIIUH, O3HAKOMJIEHUS C OCHOBHOM M JIONOJIHUTEIBHOU
PEKOMEHTYEMOM JTUTEPATyPOU.

IIpy NOATOTOBKE K JIEKIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEHAYETCS:

1) mpocMOTpeTh 3amucu OpPebIIylIed JIEKIMM U BOCCTAHOBUTH B MaMSTH paHee
W3YYEHHBII MaTepuai;

2) Geryno MpoOCMOTPETh Marepuall MPeJCTOSIIEH JEKIUH, C LEIbI0 JY4IIero YCBOCHHUS
HOBOT'0 MaTepHaa;

3) camoCTOSITeNIbHO MPOPadOTaTh OTJENIbHBIE (PPAarMEHThl TEMbI IMPOILION JEKINHU, €CITU
3TO HEOOXOMMO.

[Ipy KOHCHEKTUPOBAHMU JIEKIMOHHOTO MaTepuana CTYIAEHTaM HYXXHO CTPEMHUTHCS
KpaTKo, CXEMaTU4HO, MOCJIEI0BATENIbHO W JIOTUYHO (PUKCHPOBATh OCHOBHBIE MOJIOKEHHS,
BBIBO/JIbI, 0000111eHUsI U (OPMYIUPOBKH, HE MBITASCh 3allMCaTh BECh MPENOJIaBaeMblii MaTepHa
CJIOBO B CJIOBO.
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CamocrosiTenpbHass paboTa Hapsay C ayJUTOPHOW TPEICTaBISACT OJHY M3 Ba)KHEHIIMX
¢dopm yuebHoro mpouecca. CamocrosiTenbHas padoTa - 3TO IUITaHUpyemas padoTa CTYAEHTOB,
BBINOJIHSAEMAsT MO 33JaHUI0 M IPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelsi, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CaMmocrosiTenbHass paboTa IpenHa3HaueHa HE TOJBKO JUis
OBJIa/IEHUS NPEACTABICHHON TUCIUIUIMHOM, HO U A1 GOPMHUPOBAHUS HABBIKOB PabOTHI BOOOIIE,
B y4eOHOW, Hay4yHOH, NMPO(ECCHOHAIBHOW AEATEIBHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha cels
OTBETCTBEHHOCTb, CAMOCTOSITEIIbHO peIlaTh BO3HUKAIOLIME MPOOJIEeMbl, HAXOAUTh MPaBUIIbHbIE
pEeLIeHus U T. 1.

No Bux CPC Opranuzanus JesTeIbHOCTH CTYAEHTa
PopMa KOHTPOJIA
1 2 3
1. |Pewenue 3agau N3yyenue matepuana, HEOOXOAUMOIO JJisi YCHEIIHOTO PEHICHUS
3a/1a4, a TAK)KE HENOCPEICTBEHHOE X BBIIIOJHEHUE.
PopMa KOHTPOJISI — IPOBEPKA PELICHHBIX 3a/1a4 IIPENOIaBATEIIEM.
2. |U3yuenue PaGota ¢ KOHCHEKTOM JEKIHMi, a TaKke C PEKOMEHIyeMOu
TEOPETHYECKOT0 OCHOBHOM M JOMOJHUTEIBHON JIMTEPATypOil MO 3alaHHOU TEME,
Marepuana 03HAaKOMJICHHE C IIEPUOANYECKUMU U3AAHUSMU U PECYPCAMHU CETH
HNurepner. @opma KOHTPOJISI — YCTHBIN OITPOC.
3. |llogroroBka k Tekymiemy |MI3yueHue TeopeTHdyeckoro wmarepuana, HEoO0XOJUMOro s
KOHTPOJIIO OTBETA Ha YCTHBIE BOIIPOCHI U APYIMX BUAOB TEKYIIErO KOHTPOJIS.
@PopMa KOHTPOJISI — BCE BUJIbl TEKYIIETO KOHTPOJIS.

B ocBoeHun AuCHMIUIMHBI MHBATUIAAMHU U JUIAMU C OTPAHMYCHHBIMU BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUYCHHE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCS BaXKHBIM  (haKTOPOM,
CMOCOOCTBYIOIIUM WHIWBHUIYyAIH3AIMA OOYYCHHUS M YCTAaHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXIy TMpernojaBareieM H OOyJarouuMcs WHBAIUIOM WM JIMIIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBbSI.

8. IlepeyeHbr MHGPOPMALMOHHBIX TEXHOJIOTHI, HCNIOJIb3YEMbIX NPH OCYIIECTBJICHHHU
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHUILINHE (MOAYJII0)

8.1 Ilepeuenb HHPOPMANMOHHBIX TEXHOJIOTHH

1. Mcnonp30BaHMe 3JIEKTPOHHBIX TPE3EHTALMN ITPU TPOBEACHUM JICKITUOHHBIX 3aHATHIM.
2. KoHCynbTHPOBaHKE OCPEACTBOM JIEKTPOHHOM MOYTBHI.

8.2 IlepeyeHp HEOOX0AMMOTI0 NPOrPAMMHOIO O0ecTieYeHus!
1. Onepanuonnas cucrema Microsoft Windows.
2. TlporpaMMHbIii makeT [uis pabOThl C Pa3IMYHBIMH THUIIAMH TOKyMeHTOB Microsoft

Office Professional Plus.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM:

1. Hayunas snextponHast oubnmoreka (http://www.elibrary.ru).
2. DnextpoHHas OnbIMoTeuHas cucteMa u3zarenbeTa «Jlaney (http://e.lanbook.com).
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3. Dnekrponnas oudanoreunas cucrema «fOpaiit» (http://www.biblio-online.ru).

4. Hayunas snexktponHas ouoanoreka «KubdepJlenunkay (http://cyberleninka.ru).

5. DnektpoHHass OubmuoTeuHass cucrema «YHuBepcuterckas Oubamorexka ONLINE»
(www.biblioclub.ru).

9. MarepuanbHo-TexHUYeckass 0a3a, HeoOXxoauMMasi
00pa30BaTeJbLHOIO NpoIecca Mo AUCHUIINHEe (MOLYJII0)

AJIsA OCYIIECTBJICHUA

«@DPu3nyecKkue CBOWCTBA BEIIECTBY,
UMEETC HeoOxoaumas
CaHUTApPHBIM H

JUida 1npoBeneHUs 3aHATHM 10 JUCLMILIMHE
IOPEIYyCMOTPEHHOM Y4eOHBIM IUIAHOM TOATOTOBKM —OakalliaBpoB,
MaTepHalbHO-TEXHUUYECKass  0a3a, COOTBETCTBYIOINAs  JIEHCTBYIOLIMM

IIPOTUBOIIOKAPHBIM IIPABUJIAM U HOpMaM:

No B paGot MarepuanbHO-TeXHUYECKOe 00ecreyeHNe AUCIUILINHBI
(MoyJIsl) M OCHAIIIEHHOCTD
1. JlekuvoHHBIC 3aHATUSA | YueOHas  ayAuTopuss Uil  TPOBENCHUS  3aHATUHN
JEKIMOHHOTO Tuma — aya. 234c, yn. CraBponosnbckas, 149
(koMIUTEeKT yueOHOM MeOenu, MHTEpaKTUBHAs JOCKa
SMART Board, KOpOTKO(QOKYCHBIi  HMHTEPAKTHBHBIN
MIPOEKTOP, HOYTOYK, MEJIOBasi TOCKA).

2. Cemunapckue 3aHatust | CeMuHaphl HE IPEAYCMOTPEHBI YU€OHbBIM IIJIaHOM.

3. JlabopaTopHbie JlabopaTopHble 3aHATHUS HE MPEAYCMOTPEHBI Y4EOHBIM
3aHITHS TJTAHOM.

4. KypcoBoe KypcoBas pabota He npenycMoTpeHa yueOHbIM MJIaHOM.
MPOEKTUPOBAHUE

5. I'pymnmoBeie Aynuropus IOE MIPOBEICHUS IPYMIIOBBIX u
(MHAMBUAYATbHBIC) WHAUBUAYAIBHBIX KOHCYJNbTALMHA, TEKYIIEro KOHTPOJIS U
KOHCYJIbTaIUU MPOMEXYTOUYHON  arrecraumu —  aya.  126c,  ym.

CraBpononbekas, 149 (koMIUIEKT yueOHON Mebenn, MenoBas
JIOCKa, IEPEHOCHOE MYJIbTUMEANINHOE 000pyI0BaHNE).

6. Texymuii  KOHTpOJb, | AyAUTOPHS s MIPOBEICHUS IPYNIIOBBIX u
MIPOMEXKYTOUHAS WHAWBUAYAIBHBIX KOHCYJIBTAIMNA, TEKYIIEr0 KOHTPOJIS U
aTTecTanus IIPOMEXXYTOUHOM  arrecraumu —  aya.  126¢c,  ym.

CraBponoinbckas, 149 (koMIuiekT yueOHOM Mebenu, MeaoBas
JI0CKa, IEPEHOCHOE MYJIbTUMEIUHHOE 000pyI0BaHHE).

1. CamocTosiTenpHas [Tomemmenust st camocTosTeNbHOM padboTer — ayn. 400c,

paboTta 401c, 431c, 329c, yn. CraBponoisckas, 149 (KomnbroTepHas
TEXHUKa C TIOJKIIOUEHHEM K ceTH «/HTepHeT», mporpaMMoii
HKpPAHHOTO YBEJIMYEHUS U JOCTYIOM B 3JIEKTPOHHYIO
WH(POPMaAITMOHHO-00Pa30BaATENBHYIO CPETy YHUBEPCHUTETA).
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