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1. ey 1 3272491 0CBOECHMS THCIUIIIUHBI

Lenpto wu3ydeHHss AUCUUIUIMHBI «MonekynspHas (u3ukay, sSBISETCA
npejacTaBlIeHUEe  (U3MKM  KaK  pe3yjabTaTa  HAOMIOJEHUs, HKCIEPUMEHTA,
pasMbInuieHust U1 00001eHus onbita. M3ydas naubosee obmire U mpocThie PopMbl
JNBUKEHMSI MaTepud M B3aUMHOE INPEBpalleHHE OTUX (OpM JIBUKECHHUS,
HEo0XoauMoO c(opMHpOBaTh B CO3HAHMM CTYAEHTA TaKyl KapTUHY, KOTopas
HauboJIee MOJIHO OTpaXkana Obl CBOMCTBA peaibHOTO MUDA.

Tak xak Hayka B 3HAUUTEJILHOM YacCTH CBOEH HOCUT 3KCHEPHUMEHTATIbHBIN
XapakTep, TO OJHOM M3 LEJNel MpenojaBaHUsl €€ SBIAETCS O3HAKOMIICHUE
oOy4arommMxcss C OCHOBHBIMM  METOJAMHM  HAOJIIOJCHMS, U3MEpPEHUA W
sKcriepuMeHTa. [lomyueHHble 3HaHMS JOJDKHBI  CIIOCOOCTBOBATh  Pa3BUTHIO
(U3MYECKOro MBIIUICHHS CTYAEHTOB, OCBOEHUIO UMU COBPEMEHHOU (DU3UUECKOU
KapTUHBl MHUpa, (OPMUPOBAHHME HAYYHOTO MHPOBO33PEHUS U, TEM CaMbIM,
3aJI0’KUTh QYHIAMEHT JIJIsl U3yUEHUs CIEUAIbHBIX JUCLUIIINH.

OcBoeHue yueOHOU nucuMIUIMHbl «ModekymsipHas (pU3uKa» COCTOUT B TOM,
4yTOOBI, BBIPA0OTaTh y CTYACHTOB IUAIEKTHKO-MATEPHAIMCTUYECKOE MOHUMAaHHE
npupoibl, cHhOPMHUPOBATH HAYUHBI METOJ MBINUICHHS, BOCIUTATh WHKCHEPHYIO
UHTYULMIO, OCBETUTh MHUPOBO33PEHUYECKHE W METOJOJIOTMYECKUE MPOOIEeMbl
(Gu3MKKM, OTPa3sUThb OCHOBHBIE YEPTHI COBPEMEHHOM €CTECTBEHHO - Hay4YHOMU
KApTUHBI MHpA, TOKa3aThb BAXXHYIO pPOJIb COBPEMEHHOW (U3MKM B pELICHUU
rJI00QJIBHBIX TIPOOJIEM YeNIOBEYECTBA (PHEPTeTUYECKOM, DKOJIOTHYECKON U Ap.);
MOJATOTOBUTH CTYJIEHTOB K M3YyYEHUIO TEOPETUYECKUX U CHEIHUATbHBIX KYpPCOB
(bu3HKH.
3amaun:

- JaThb CTYJEHTaM OCHOBHbIE€ TIOHSTHS, OMNPEICICHUS U  3aKOHBI
MOJICKYJISIPHOUN (PU3UKH;

- pa3BUTh HABBIKUM 3KCIEPUMEHTAIBHOTO HCCIEAOBAHUS U OIpeIeTICHHUs
OCHOBHBIX IIapaMEeTPOB U CBOMCTB TeE;

- OCBOUTHb MCTOAUKY aHAJIN3a U PCIICHUA 3aaa4.



W3yyeHne NUCHUIUIMHBI HAaNPABJICHO HAa TOJTOTOBKY CIIEIUAIUCTOB, CIIOCOOHBIX
pemarb MpobJieMbl, BOZHUKAIOIIUE TP MPOU3BOJACTBE U AKCIUIyaTalluyd W3ACITHM
ANICKTPOHUKM UM HAHODXJEKTPOHHUKHM C YyYeToM o0O0JlacTH, THUIIOB M 3ajad
npodeCCUOHAIBHOM  JEATEIbBHOCTH B COOTBETCTBMU C TMpodeccHoHaIbHBIMU
CTyJACHTAMU:

° 40.058 «H)KEeHEeP-TEeXHOJIOT o IIPOU3BOACTBY 15631 (007071
MHKPODJIEKTPOHHUKN», KOTOPBIA YTBEpPXKIEH IpukazoM MuHtpyna Poccum ot
03.07.2019 Ne480n u 3apeructpupoad Muntoctom Poccuu 29.07.2019 Ne55439;

° 40.104 «CnenuanucT mo U3MEPEeHUIO MapaMeTPOB U MOIUMUKAIIUU CBOWCTB
HAHOMATEPUAJIOB U HAHOCTPYKTYP», KOTOPBIM yTBEpXIeH mpukazoM MHHTpyaa
Poccun ot 07.09.2015 No593u (B penakuuu, BBeaenHou B neiicteue ¢ 20.01.2019
r. npukazoM MuHntpyna Poccun ot 14.12.2018 Ne807H) m 3apeructpupoBaH
MuntoctoM Poccun 23.09.2015 1. Ne38983.

2. Mecto nucuumuinHsel B ctpykType OIIOIT BO

JucuuminHa oTHocuTcs K 0a3zoBoi uactu b1.5.16.02 yueOGHoro miana
11.03.04 DnekTpoHHKa HAHORJIEKTPOHHUKA.

JUiss  yCHemHoro YyCBOEHHMS IUCHMIUTMHBI «MonekynsapHas —(u3nKa»
HE00X0AMMO 3HaHHE (DU3UKU B IIpelesiax MporpaMMbl CPEAHE IKOJbI , a TaK Ke
napajyieIbHOE U3yYEHNE MaTEMAaTUKH, B YACTHOCTH, TAKUX €€ Pa3JIeoB, KakK:

a)  Maremarnueckuii aHanu3 - JOud@epeHIHATBHOE W HMHTErpalibHOE
ucuuciaeHre PyHKIUNA HECKOIBKIX MEPEMEHHBIX

0)  DieMeHTbl TEOpUU BEPOSTHOCTH U MATEMATUYECKOW CTATUCTUKH

B)  Juddepenumanbubie ypaBHeHus - auddepeHunanbHble YpaBHEHUS C
pa3fengomUMUCc TepeMeHHbIMU, U depeHIaibible  ypaBHEHUS BTOPOTO
nopsiziKa.

OcBoeHne JTUCLUIUIHBI «MonekynspHas duznka» JOJKHO
NPEAIIECTBOBATh U3YYEHUIO JIHUCLUIUIMH: 3JIEKTPUYECTBO U MArHeTH3M, OITHKA,

dbusuka KojebaHu U BOJIH.



3. TpeboBaHus K pe3yabTaTaM OCBOCHUS JUCIIUTLIAHBI

[Ipouecc n3yueHus: AUCUUIIIMHBI HapaBieH Ha (JOPMHUPOBAHHUE FIEMEHTOB

cienytomux komnereHiuid B coorBerctBuM ¢ ®I'OC BO u OIIOII BO mno

JaHHOMY HAIIPAaBJICHUIO ITOATOTOBKU!

Kareropus Kon wu wnaumenoBanue | MuaukaTopsl (TOKa3aTenu) OCTHKEHUS
KOMIIETEHIIUU TUI | KOMIIETEHLIUN KOMIIETCHIIUH
3a1a4
CucremHoe u | YK-1.Cnocoben VYK-1.1.
KPUTHYECKOE OCYIIECTBIISTh TIOWCK,
. 3HaTh: - METOJIMKH IIOMCKa, cbopa u
MBIIICHHE KPUTUYCCKUI aHamu3 |
o0paboTku wuH(pOpMaLMK; aKTyaldbHbIE
CUHTE3 uHpopManuy, N
. | poccuiickue u 3apyOeXHble HCTOUYHUKH
MPUMEHSITh  CUCTEMHBIN

MOAXOH IS
IMOCTaBJIEHHBIX 33124

peleHus

uH(popmanuu B chepe mpodeccuoHaTbHON

JeSTEIIbHOCTH; METO/T CHCTEMHOTO
aHaJIN3a.
VK-1.2.
VYMeTh: -IPUMEHSTh METOJIUKH IOWCKa,
coopa u  00paboTkM  HMH(pOpPMALUY;

OCYHICCTBJIATDH KpI/ITI/I‘-ICCKI/If/'I aHaJlIu3 H

CUHTE3 HH(}OpPMALNUK, MOJYyYEHHOU U3

Pa3HBIX HCTOYHUKOB, MNPUMCHATH
CHCTEeMHBIM  MOAXOJ A  PEUICHUs
MOCTABJICHHBIX 33]1a4.
Hayunoe mplienue OIIK-1. Crnoco6en | OIIK -1.1.
UCIIOJIb30BaTh
B ———— 3Haer (byH1aMEeHTaIbHBIE 3aKOHBI
MeTombl  ectecTBenmprx | PMPOMIBL . OCHOBHBIC ¢usnueckne u

HayK U MaTeMaTUKU s
pelieHus 3aja4
MH)KEHEPHOU

ACATCIIBHOCTHU

MaTEeMaTU4YECKHUE 3aKOHBI
OIIK-1.2.

YMmeeT npuMeHsATh (pu3nueckue 3aKOHbI U
MaTEMaTUYECKUE METOABl JUISl PEILEHUs
3aa4 TEOPETHUYECKOI0 U MPUKIATHOIO
XapakTepa

OIIK-1.3.




Bimageer  HaBblKaMM  HCIOJIB30BaHUSA
3HaHUM (QU3UKK M MaTeMaTHKH TpU
PELICHUH IIPAKTUYECKUX 3a7a4

Hccnenosarensckas OIIK-2. Cooco06eH | OITK-2.1.
CaMOCTOSTEIBHO
NEATENHLHOCTD HaxomuT W KpUTHYECKH aHAIM3HPYET
IIPOBOJUTH p
HHPOPMAILIUIO HCOOXO0IUM JIA
IKCIIEPUMECHTAJIbHBIC (opmanuto, AUMYIO A

peLIeHUs IOCTABICHHON 3a/1a4u
UCCIIEI0BaHMS u

HMCIIOJIB30BaTh OCHOBHBIE | OTK-2.2
npueMbl  00pabOTKH |
IIpeICTaBICHHS PaccmarpuBaeT BO3MOXKHBIC BapUaHTHI

ITOJTYYCHHBIX JTaHHBIX PCUICHUA 3aJa4u, OLICHUBAasi1 ux
JOCTOMHCTBA U HCJOCTATKHU

OIIK-2.3.

dopmynaupyeT B paMKax IOCTaBICHHOU
LeH MPOEKTa COBOKYITHOCTb
B3aMMOCBS3aHHBIX 3ajad,
o0ecreynBaroIuX ee JTOCTHKEHUE

B PE3YyJIbTaTC OCBOCHHUA JUCHUIINIMHBI CTYACHT JOJIKCH!

3HaTh:

- OCHOBHbBIC TIOHSITUS W 3aKOHBI MOJIEKYJSpHOM (U3UKH, UX MaTeMaTH4YeCKOe
BBIPAKEHUE;

rpaHullbl WX [PUMEHUMOCTH, TPUMEHEHHE 3aKOHOB B  IMPAKTHUYECKUX
MPUIIOKECHUSX;

- pyHmaMeHTanbHbIe PU3NUECKHE OMBITH U UX POJIb B PA3BUTHH HAYKH;

METO/IbI SKCIIEPUMEHTAIIBHOTO U TEOPETHUUECKOTO UCCIIeIOBaHUS B (DU3UKE;

- IOHUMATh CYIIHOCTh SIBICHUM B MEXaHUKE;

- OCHOBHBIC (DM3WUYECKUE BEIMYMHBI U (PU3UUYCCKHE KOHCTAHTHI, UX OIPECICHUE,
CMBICJI, CLIOCOOBI ¥ €IMHUIIBI UX U3MEPEHUSI;

YMeTh:




- MPaBUJIBHO MOHUMATh U OOBACHATH (PM3MUECKHUE 3aKOHBI SIBICHHUS U CBOMCTBA
T€JI, OTJINYATh TUIIOTE3bI OT HAYYHBIX TEOPUH;

- TIOJb30BaThCS OCHOBHBIMH (DM3MUECKUMU INpPUOOpaMH, CTaBUThb U pEIIATh
IIPOCTENIINE IKCIIEPUMEHTAIBHBIE 33/1a4H;

- BUJIETh (PU3NYECKOE SBJICHUE C PA3HBIX TOUEK 3PEHUS;

- MBICJIUTh TBOPYECKH U CAMOCTOSITENBHO;

- IOJIb30BATHCS MPU PAOOTE COPABOYHON M YUEOHOW JIUTEPATYPOI;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMaLny;

Bnaners:

- METOJaMU HAOJIIOICHHS K TOYHOTO U3MEPEHUS, @ TAKKE OCHOBHBIMU IIPHEMaMU U
MeTOoJJaMU 00pabOTKH pe3ynbTaTOB SKCIEPUMEHTA;

- METOJJaMH PELICHUS] KOHKPETHBIX 3a7]ad U3 pa3IMYHbIX 00JlacTen
MOJIEKYJISIpHON (PU3UKHU U TEPMOJUHAMUKHU .

[TproOpecTy ONBIT AEATENBHOCTH:

- B o0JlacTu nmpoBeieHus (PU3NYECKOr0 IKCIICPUMEHTA

4. ConepkaHue U CTPYKTYpa TUCIUILIINHBI

HanmMenoBanue pasnenoB (TeM) U UX cofepKaHue MPUBEACHBI B Ta0IuIe 1.

Tabmma 1
Pa3nenpl IMCUMNIINHBI, H3Y4aEMbI€ B CEMECTPE
Ne HaumeHoBaHue U coaeprkaHue pa3ieioB KoaunyecTBO 4acoB
pa3nena
Bcero|Konrakrnasa| CPC
padora
J 13 (JI3
1 2 3 4 5 |6
1 DJIeMEeHTBI MOJICKYJISPHO - KHHETHYeCKOH TeOpHH 4 |3 10.

CrarucTuueckuil 1 TEpMOAMHAMUYECKUN METOBI
uccie10BaHusa. MakpOCKOITUUECKOE U MUKPOCKOIIUYECKOE
COCTOSIHHE TEPMOJIMHAMUYECKOMN cuctembl. Macca u
pa3mepsl MoJiekyn TermnoBoe paBHoBecue. [lonsTHE
TeMnepaTypbl. Mojenb uaeaabHOro rasa. 3akoHbl,
ONMCHIBAIOLIME IMOBEACHUE UICATIBHOTO T'a3a. Y paBHEHUE
COCTOSIHHSI MA€aIbHOIO raza - Ypanenue Knanelipona -
Menaeneena




IlepBoe HAYaI0 TEPMOAUHAMUKH

BuyTtpennsis sneprus cucremsl. [lepBoe Hayano

TepMoarHaMHuKU. PaboTa coBepiiaemasi TEIOM MpU
U3MEHEHHUsAX o0bema. Yucio creneneid cBOOOIbI MOJIEKYIIbI.
3aKoH pacmpeieNieHus] YJHEPTHH 110 CTETICHSIM CBOOO/IBI.
TemmoeMkocTs. YpaBHenue Maitepa. HegocraTku
KJIACCUYECKOM Teopuu TerioeMkocTu. [lonsatue o
KBAHTOBOI T€OPUU TEIIOEMKOCTH.

10

JJIeMeHThl CTATHCTHYECKOH PU3UKH

HGKOTODBIG INOHATHUA H3 TCOPHUHU BCPOATHOCTH.
XapakTep TEIUIOBOTO JABHXKEHHUS MoJyiekyd. Ywucio
yIapoB MOJIEKYJ O CTeHKY. JlaBieHHe ra3a Ha CTEHKY.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO KUHETHYECKOM
TEOpUU HJealbHBIX Ta30B. 3akoH MakcBemna o
pacmpeneNeHUue MOJIEKYJI IO CKOPOCTSIM W JHEPTHSM.
bapomeTpuueckas dhopmya. Pacnipenenenus
bonsumana u Makcsenna - bonsimana. Cpegnee uncio
CTOJIKHOBEHHH W CPEIHAS JUIMHA CBOOOJHOTro mpobera
Mojekyin. OmnbpiTHOE O00OCHOBaHHE MOJEKYISIPHO -
KUHETHYECKOW TCOPHUH.

Makpo - u mukpococrosinue. CTaTUCTUYECKUH BEC.
DHTpONUA .

10

Bropoe Haya10 TEPMOAMHAMHUKH.

DOHTpomnus uaeanbHoro raza. Hexkoropsle npuMeHeHus
SHTPONUHU. TepMOIMHAMUYECKUE TTOTEHIIHAIIBI.
Anuabatusiil poriecc. [lonmutponHsiii mporecc. OOpaTuMBbIe
U He oOpatumble npouecchl. Kpyrosoit nporuecc (LUKI).
Bropoe Hauano tepmonnnamuku. Teopema HepHcera.
TennoBble ABUTATENH U XOJIOAUIbHBIE MAIIUHBI. LMK
Kapno u ero KII/] ayis maeansHOrO rasa.

I'a3 ¢ MexkMOJIEKYJISAPHBIM B3aUMOEICTBHEM U
KHIKOCTH.

Cunbl 1 IOTEHIMANIBHAS YHEPTUS MEKMOJIEKYIIIPHOTO
B3auMOJIeicTBUs. Y paBHeHHe Ban - nep - Banbca.
N3otepmsbl Ban - nep - Banbca un ux ananus. CBoiicTBO
s)kunikoctel. [loBepxHOCTHOE HaTshHkeHHe. CMaynBaHue.
JlaBnenue 1oa UCKpUBJIICHHON ITOBEPXHOCTBIO )KUIKOCTH

Teepaoe cocrosiHue

TBepasie Tena. MOHO- ¥ MOAMKpUCTAILIBL. THIIBI
KPUCTANTNYECKUX TBEPbIX Tel. JleekThl B KpucTaiax.
TennoeMkocTh TBEpABIX Tel. Monens DifnmTeliHa u Jlebas.
[Tpencrasienue o poronax. Pazossie nepexons I u Il poxa.
Kpucrannuzanus, niasieHue, ncnapeHue, cyoiuMarus.
®da3oBble AMArpaMMBl.




7 SBeHus nmepexHoca. 4 12 8

MonekynspHO - KHHETHYECKasi TEOPHS SBICHUH IIepeHOCca
B razax. [luddysus B razax. Bsaskocts razos.
TeronpoBoIHOCTH ra30B. YIIbTpapa3peKeHHbIE Ta3bl.
Dddy3ua. Temnosasg 3bdy3ust.

Hroro 144 |34 |17 |34 |59

CtpyKTypa JUCHUIUIMHBI MPECTAaBICHA B TaOIHIlE 2.
Tabmura 2.

OO6m1ast Tpy10€MKOCTh JUCHHUILIAHBI COCTABIACT 5 3aueTHBIX eauHull (180 yacoB)

TpyI10eMKOCTh, 4achl

Bun pabotsl

2 cemectp | Beero
OO01ast Tpy10€MKOCTb (B yacax) 180 180
KonrtakTHas paboTa (B yacax): 85 85
Jlexumonnsie 3ausatus (JI) 34 34
[IpakTuueckue 3ausatus (113) 17 17

Cemunapckue 3ansarus (C3) - -

JlabopaTtopusbie pabotsl (JIP) 34 34

CamocTosiTenbHast pabota (B yacax): 59 59

Pacuetrno-rpaduueckoe 3ananue (PI173) - -

Pedepar (P) - -

Occe (I) - -

Kontposnbshas padora (K)

CaMocTosITeIbHOE U3yUEHHUE Pa3/IeTIOB/TEM

Kypcogas pabdota (KP) / Kypcosoii mpoext (KII) (KP) | - -

[TonrotoBka ¥  MPOXOXKACHUE  MPOMEKYTOUHOH | 36 36

arrecrauu

10




TpyaoeMKocTh, 4achl

Buna paGoTsr

2 cemectp | Bcero
Bua npoMexxyTo4HOM aTTecTanuu 3auer,

JK3aMeH
[TepeveHb JICKITMOHHBIX 3aHATUI IPUBEACH B TAOIUIIE 3.

Tabmuma 3.
JIeKIIUOHHDBIE 3aHATHSHA

Ne /i1 | Tema
1 1 CTaTI/ICTI/I‘ICCKI/Iﬁ nu TepMOI[I/IHaMI/I‘ICCKI/Iﬁ METOAbI UCCIICAOBAHUS.

2. MakpoCcKOMuYecKoe U MUKPOCKOIMUYECKOE COCTOSIHUE TePMOJUHAMUYECKON
CHUCTEMBI

3. Macca u pa3Mepbl MOJIEKYII.

2 1. TemnoBoe paBHOBecue. IlonATHE TEMIIEpPATYPHI.

2. MOI[CJ'II) nacaJbHOIo rasa. 3aKOHI>I, OIMMCBhIBAONIUEC IIOBCACHUEC UACAITBHOI'O
rasa.

3. YpaBHEHHUE COCTOAHUS UACAIBHOTO ra3a — YpaHnenue Kmaneiipona —
Menneneesa.

3 BnyTtpennssa sHeprus cuctemsl. [lepBoe Hauasio TepMOJUHAMUKH.

PaGora CoBCplIacMas TCJIOM IIpHU USMCHCHUAX o0BeMa.

4 1. Yucno creneHeit cBOOObI MOJIEKYIbI. 3aKOH PaBHOMEPHOT'O pacIipe/ieIeHHs
SHEPI'UH MO CTEMEHSIM CBOOOIbI MOJIEKYJIBI.

2. TennoemkocTth. YpaBHeHne Matiepa.

3. HepocraTku KiaaccMYeCKO T€OpUH TEIIOEMKOCTH. [IoHATHE 0 KBaHTOBOW TEOpUU
TEIJIOEMKOCTH.

5 1. HexoTopsle NOHATHS U3 TEOPUU BEPOSATHOCTH.

11




2. XapakTtep TEIIOBOrO ABUKEHHS MOJIEKYI.

3. Yucio yaapoB MOJIEKYJ O CTEHKY. JlaBieHue ra3a Ha CTEHKY.

1. OcHoBHOE YPaBHCHHUEC MOJICKYJIAPHO KMHETHUYECKOM TCOPHUH UACAIBHBIX I'a30B.

2. 3akoH MakcBeJia 0 pacupejieieHle MOJIEKYJ IO CKOPOCTSAM U SHEPTHUSIM.

1. Bapomerpuueckas popmyna. Pacnpenenenus bonpiimana u
Makcsenna — bonenMana.

2. CpenHee YHCIIO CTOJIKHOBEHUH U CPEAHSS JIMHA CBOOOJHOTO
npobera MoJieKyiI.

3. OnbITHOE 00OCHOBAHUE MOJICKYJISIPHO — KHHETHYECKOW TEOPHH.

1. Makpo — u Mukpococtosinne. CTaTuCTUYECKUH BecC.

2. DHTpONUs

1. OHTponus uaeanpbHoOro raza. Hekotopele NpUMEHEHUS SHTPOMUU.

2. TepMoAMHAMUYECKHUE MOTEHIIUAIBI.

10

1. Aguabatusiit mponecc. [lonuTpomHbiii mpoiecc.

2. Ob6paTtumbie U He oOpaTuMbIe nporecchl. Kpyrosoii npouece (IIukm).

11

1. Bropoe Hauano tepmoauHamuku. Teopema HepHcera.

2. TennoBeie nBuratenu u xonoauibHbie MamuHbl. [{ukn Kapuo u ero KIIJ nis
HUJICATBHOIO Tas3a.

12

1. Cunbl M MOTEHUHANIbHAS SHEPTHUS MEXMOJIEKYJISIPHOTO B3aUMOJAEHCTBHS.
2. YpaBHenue Ban — nep — Baanbca.

3. U3oTepmsel Ban — nep — Baanbca u ux ananus.

13

1. CBoiicTBO *)kuaKoCcTel. [lIoBEpXHOCTHOE HATSIKEHHUE.
2. CmauuBanue.

3. JlaBineHue N0l MCKPUBIECHHON MOBEPXHOCTHIO KUIKOCTH.

14

1. Tepasie Tena. MOHO- U OJUKPUCTAILIIBI
2. Tunbl KpUCTAIUTUYECKUX TBEPBIX TEI

3. ledekThl B KpUCTaIaX.

15

1. TenmoeMKOCTh TBEPABIX Ted. Moaens DiHIITeHa 1 Jlebast.

12




2. Wcnapenue, cyonumanus, MJIaBJIeHHE U KpUCTAIUIM3anus. AMopdHbIe Tea

16 1. ®azoBsie nepexonsl I u Il pona. Kpucramnusauus, niuasienue, ucnapeHue,
cybonumanus.

2. ®a30Bble JUATPAMMBIL.

17 1. ABnenus IepeHoca B TCpMOAMHAMUYCCKN HEPABHOBCCHBIX CUCTEMAX.

2. Bakyym u MeToauKka ero noJjiyaeHusi. CBOMCTBA ylabTpapa3peKEeHHbIX Ta30B.

IIpakTHyeckue 3aHATHS, HX COAEPKAHHE U 00bEM B Yacax.

Kaxnoe cemuHapckoe (mpakTHYECKOE), 3aHSITUE Mpeamnojaraet
3aKpeIieHHue TEOPETHUYECKUX 3HAHUW 10 TeMe JUCUUIUIMHBL. s
YCIIENIHOTO pEIIeHUs] 3ajJayd Ha TMPAKTUYECKOM 3aHATUU, CTYIACHTY
HEO0OXOJUMO XOPOIIO OpPUECHTHUPOBATHCS (3HATH MaTepual - SBJICHUH,
TeopeMbl, pabouue (Gopmyibl) MO TeMe, MO KOTOPOW pemarTcs 3ajadyu.
CTyneHT JOJDKEH MOHSTh YCJIOBUE 3aJauM, 4TO TpeOyeTcs OMNpeaesiuTh B
3ajladye, KpaTKO BBINIMCATh JIAHHBIC 3aJa4U. Y CIIEX B PEIICHUU TOW WA WHOU
3a7aun 3aBUCUT (MporeHToB Ha 50 u 0ojee) OT TOTO HACKOJIBKO MPaBUIBHO
OyaeT cocTaBijieHa cxeMa (PUCYHOK) K 3ajaue, ¢ y4eTOM HamnpaBJeHUS CUJIBI,
JNeNCTBYIOMICH HA JaHHOE TeJIO (JYacTUITY | T. 1.).

Huxe nmpuBoasTcs 3ajaudu, peliaeMble Ha 3aHSATHAX M JOoMa 110

COOTBETCTBYIOIIMM TeMaM Kypca (JauT. Ne:4)

Tema 1. MoJieky/JISIDHO - KHHETHYECKAsl TEOPUS HAeaJIbHbIX ra3oB (64.)

Howmepa 3amanunii - 2.1,2,3,4,5,6,7,8,9, 10;
Ha nowm: -2.11, 12, 13, 14.
Howmepa 3anmanuit 2.16, 17, 18, 19,20,21,22.23,24,25;
Ha powm: - 15, 26, 27, 28.
Howmepa 3ananuii -2.29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40;
Ha nom: -2.41.42.43. 44. 45:

Tema 2. OcHOBBI TepMOAMHAMUKH (64.)
Howmepa 3ananuii - 2.46,47,48,49,50,51,52,53,54,55;
Ha gom:- 2.56. 57. 58. 59.
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Howmepa 3anaunuii -2.60, 61, 62, 63, 64, 65, 66, 67, 68, 69;
Ha gom : -2.70.71. 12. 73.
Howmepa 3anauuii - 2. 74, 75, 76, 77,78, 79, 80, 81,82,83.

Tema 3. PeanbHble raspl, ;KHJAKOCTH U TBepiable Teja (54.)
Howmepa 3ananuii - 2. 84, 85, 86, 87, 88, 89, 90, 91, 92. 93;
Ha jom : 2. 94, 95, 96.
Howmepa 3amannii - 2. 97, 98, 99, 100, 101, 102, 103, 108, 109, 110;
Ha mom : 2. 111.112. 113.

Bcero: 17 u.

IlepeyeHsb 1a00paTOPHBIX PAdOT.
1. Onpenenenrie yHUBEpCaIbHON Ta30BOM MOCTOSTHHON METOJOM OTKAYKH.
2. OnpeniesieHue MOJIEKYJISIPHOM MACChl ¥ IDIOTHOCTH ra3a METOJIOM OTKAYKH.
3. Onpexnenenue kod3PduiieHTa TEIIONPOBOAHOCTH BO3/lyXa METOJOM HArpeToit
HUTHU.
4. OnpeneneHue cpeaHen IMHbI CBOOOAHOTO Mpodera v 3h(HEKTUBHOTO JUaMeTpa
MOJIEKYJ BO3/1yXa.
5. Onpenenenre KodhPUITMEHTa BA3KOCTH BO3yXa KAUJUISIPHBIM METOJIOM.
6. OnpeienieHue OTHOIIEHUS TEMJI0EMKOCTEeH BO3/1yXa MPU MOCTOSIHHOM JIaBJICHUU
u ooveMe MetoaoM Kiiemana - Jlezopma.
7. OnpeneneHue TEMmI0EMKOCTH METAJITIOB METOJ0M OXJIAKICHUS.
8. OmpeneneHue OTHOCUTENBHOM BIAXKHOCTH BO3AyXa ICHUXPOMETPUYECKUM
METOJOM U MTOCTOSTHHOM TICUXPOMETPA.

9. Onpenenenne kodhPuIueHTa BI3KOCTH XUAKOCTH 110 MeToay CTokca.

CamocrosiTe/ibHOE U3yUeHHUe pa3aeaoB Jucuunannbl (Tadauna 4).

CamocrosiTennbHasi paboTa CTYAEHTOB - BaKHEHIIas COCTaBHAas 4YacTb
oOmero mporecca oOydeHusi. [lmaHomepHass opraHu3alusi 3TOr0 BHUJA pabOTHI
SBJIIETCS OJHUM W3 IyTE€H IMOBBIIIEHUS YCIEBAEMOCTH CTYJIEHTOB. B yueOHOM
IUTAHE Ha KaXIbl CeMeCTp MPeayCMOTPEHbI pa3inyHble (POPMBI KOHTPOIS 3a
CaMOCTOSITENIbHOM paboToi: 00s3aTeIbHbIE KOHCYIbTAIINH, KOJUIOKBUYMBI, OTYET O
MOJIFOTOBKE K JAOOPATOPHBIM U MPAKTUYECKUM 3aHATHUSIM.
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TaOmnuma 4.

No BOHpOCBI, BBIHOCHMBIC Ha CAMOCTOATCIbHOC NU3YUCHHUC Kon-Bo
pasaciia qaCOB

| 2 3
1 Bpewms penakcanumn. YpaBHeHHE COCTOSHUS UICAIBHOTO rasa. Y cloBus,2?

IIPU KOTOPBIX MOJEINb UJCATbHOIO ra3a He MpUroaHa. MareMaTnyeckuil
anrmapar B TEPMOJMHAMHUKE. TEIUIOEMKOCTh TeJla NpPU IMOCTOSHHOM
obbeme. TermoeMKOCTh Tena MpH IMOCTOSHHOM JaBieHuH. Dopmyia
Maiiepa. Apnumabaruueckuii mpolecc. YpaBHEHHE aguabaThl B
nepemeHHbIX P-V. VYpaBHenue anuabatsl B nepemeHHbIx T-V. Pabota)

MOJIMTPOITMYCCKOIO IMpoLecca.

2 Craructuueckuii  Bec.  DHTpomus  Kak  Mepa  Oecmopsiaka??
TEePMOJAMHAMUYECKON CHUCTEMbl. OHTPOINHS KAaK Mepa BEPOSTHOCTU
repexoja TepMoJuHaMuuecko cuctembl. CooTHomeHuss Makcsenia.

IlonsaTus TCPMOANHAMHWYCCKUX IMOTCHIUAJIOB.

3 VpaBHenue Jlammaca a8 M30BITOYHOTO JIABJIEHUS  CO3JaBaeMoro|] 5
VMCKPUBJICHHON MOBEPXHOCTHIO XUAKOCTU. Kiaccudukanus KpUCTaIIOB.
Cummerpust kpuctayuioB. Teopust TerioeMkocTH [leGas. OcHOBHbIE
MPENOI0KEHNUsT TEOpUM TeroeMKkocTH Jlebas. VYder KOHEYHOCTH
pa3MepoB MOJIEKYJI PEAJBHOTO ra3a M HX B3aUMOJEHCTBUA. 3aKOHBI
Qg Qy3nu, nepeHoca, TEMIONPOBOIHOCTH.

Hroro: 59

5. OueHoyHble MaTepuajabl JJIA TeKyWIero M PyO0eKHOIr0 KOHTPOJIA
yCIeBaeMoOCTH

@opMBI KOHTPOJISI TEKYIIUX, MPOMEKYTOUHBIX M HWTOTOBBIX 3HAHUUI
CTYACHTOB IO IUCUUIUIMHE ONPEICNAIOTCS B COOTBETCTBUU C YYEOHBIM IUIAHOM
o0pa3oBaTeabLHON TPOTrPaMMBbI M B COOTBETCTBUU C JeUcTBYIOMmMMM [lonoxeHuem o
OAJIbHO-PEUTUHIOBOM  CcUCTEME OLEHKH ycrneBaeMocTH cTyneHToB KBI'Y.
[Tonoxxenne o OAMIBHO-PEUTHHTOBOM CHUCTEME AaTTeCTallud OOYyYaloIIUXCS B
KBI'Y pa3menieno Ha caiite kbsu.@mail.ru JlokanbHble HOPMATHBHBIE aKThI

KBI'Y. TecroBble 3aanus o auciuiuiniae « TepmMoauHaMuka Mexda3HbIX TPaHUIL
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B Makpo- W HAHOCHCTeMax» HaXOAATCsS Ha caite open kbsu.ru mo ampecy

htt:open.kbsu.ru/moodle/course/view.php?1d=4295 /

Ot oOyuaroniuxcsi TpeOyeTcsl MOCEUIEHUE 3aHATHI, BBIIOJIHEHUE MPAKTUYECKUX,

CEMHUHAPCKUX 3aJIaHUH, 3HAKOMCTBO C PEKOMEHI0BAHHOM JINTEPATYPOU.

HpI/I aTTeCTaliun O6yanOHlHXCH OLCHUBACTCIA KadCCTBO pa6OTBI Ha

3aHATHUSAX (YMEHHUE BECTU JUCKYCCHIO, CIIOCOOHOCTh YETKO U EMKO (POPMYIIUPOBATH

CBOH MBICJ'II/I), YPOBCHBb IMOATOTOBKH K CaMOCTOSITSIILHOM ACATCIIBHOCTH, KAa4YCCTBO

BBIITOJIHCHU S Sa,I[aHI/Iﬁ (HpC3€HTaHHﬁ, AOKJIIaJ0B, BBIIIOJIHCHHUC IIPAKTHYCCKHUX

pabot u gnp.). KoHrponupyemsbie paznenbl (TE€Mbl) AUCHUILIMHBI U KPUTEPUU

OIICHKH MPUBECHBI B TaOwHIle 4 u Tadmule 5.

Te ma 3. Uzonpoueccrl. O0beIHMHEHHBIHN
ra3oBbIi 3aKOH.
Tema 4. BHyTpeHHsIs SJHEPTUS UIEATBHOTO

" pCaJIbHOT'O I'a30B.

16

Tabnuua 5

[TacriopT poHIa OLIEHOYHBIX CPEACTB MO JUCITUTIIMHE
Kontpo  [KoHTpomupyemsie pa3nesbl (rems1)Kon HanmenoBanue
TIHbHBIC MCIUATUTAHBL Y KOHTPOJIUPYEMO1 OILICHOYHOTO
TOYKH KOMIIETCHIINH CpeacTBa
1. Tema 1. OCHOBHBIE TOHATHUS YK-1 1 .YcTHbIl onpoc

MOJIEKYJIIPHO KHHETUYECKOW TEOPHH.
yAp P . OIIK-1 110 TEMam
Tema 2. 3akoH ABoraapo. UneansHblit
ra3 ¥ €ero ypaBHEHHUE COCTOSHHUS. OIIK-2 2.Pemenue 3amay

o TeMaM
3.TectupoBanue
4. BeiniojiHeHUE U

3amuTa 1ad. pao.




KpaeBoii yros cmaunBaHus.
Tema 3. da3zoBble nepexonbl. YpaBHEHUE

Knanelipona-Knaysuyca.

Tema 4. SBnenus nepenoca. Huddysus.

2 Tema 1. 3akoH paBHOpacHpeneNeHUs YK-1, OIIK -1l .YcrHbeii omnpoc
SHEPTHUU MO CTEMEHSIM CBOOOIBI. OIIK-2 110 TEMam
Tema 2. Pacnpenenenue Makcpeiia. 2. Pemenne 3amau
Tema 3. Dutponus. Bropoil 3akon 10 TEMaM
TEPMOJANHAMUKU. 3.TectupoBaHue
Tema 4. KIIJ] TemioBoi ManmHsI. 4. BeinosniHeHne u
3ammra j1ad. pao.
3 Tema 1.Tperbe Hauano TepmoguHaMuku. |YK-1 1 .Ycruslii ompoc
Teopema HepHcera. OIIK-1 110 TEMam
Tema 2. KanuyuisipHbie sSBJICHUS. OIIK-2 2. Pemenwne 3amau

110 TeMam
3.TectupoBanue

4. BpimoiHenue u

3ammTa J1a0. pao.

Hepequb OLCHOYHbBIX CPEACTB AJd TCKYIIECIro KOHTPOJI.

Jlnst onipeiesieHrs KauecTBa OCBOCHUS 00YYaroIMMUCS y4eOHOTO

Martcpuaia 1o IMCHUININHE UCITOJIB3YIOTCA CIICAYIOINUC OICHOYHEBIC CPCACTBA.

KosnoxkBuymslI

B Teuenue CCMCCTpa MPOBOAATCA TpU KOJIJIOKBHYMaA. BOHpOCI)I, BBIHOCHMBIC Ha

ATanbl KOJUIOKBUYMa PUBEACHBI B Ta0HIIEe 6

Tabnuua 6
Ne Ne TEeMa Komnie | Itanbl popmupoBanus
KOJUIOKB | TeM TeHIH | KOMIIeTCHIIUH
uyma bl "
gmml)p
1 1 1. Cratuctuueckuii u IlepBbiii 3TaN

TEPMOJANHAMUYECKUN METOIbI

Hccleq0BaHus.

2. Makpockonu4eckoe u 3HATD:

MHUKPOCKOIIMYECKOE COCTOSIHUE
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TCPMOIUH aMHYECKON CHCTEMBI

3. Macca u pa3Mepbl MOJIEKYJI.

1. TennoBoe paBHoBecue. [lonsitue
TeMIIEpPaTypHI.

2. Monens uaealbHOTO rasa.
3aKOHBI, ONUCHIBAIOIINE
MMOBEIEHHUE UAEAILHOrO rasa.

3. YpaBHEHUE COCTOSAHUS
UJealbHOrO ra3a — YpaHeHue
Knaneiipona — Menueneesa.

BHyTpeHHsIs SHepIrus CUCTEMBI.
[IepBoe Ha4yaJI0 TEPMOJANHAMHUKHU.

Pabota coBepiiaemasi T€JI0M IIpU
U3MEHEHUIX 00bEMA.

1. Yucio creneneil cBOOObI
MOJIEKYJIbI. 3aKOH pPABHOMEPHOTO
pacnpeiesieHus: SHEPrUu 1o
CTENEHSIM CBOOO/IbI MOJIEKYJIBI.

2. TennoeMKOCTb. YpaBHEHUE
Maiiepa.

3. HemocTaTku K1accHYECKOH
TEOPUU TEIUIOEMKOCTH. [ToHsATHE O
KBAaHTOBOU TEOPUH TEMIIOEMKOCTH.

1. HexoTopsele MOHATHS U3 TEOPUU
BEPOSITHOCTH.

2. XapakTep TeIJI0BOTO JABUKECHUS
MOJIEKYIL.

3. Yucno y1apoB MOJIEKYT O CTEHKY.
JlaBiieHueE ra3a Ha CTEHKY.

1. OcHOBHOE ypaBHEHUE
MOJIEKYJIAPHO KUHETUYECKOU
TCOpUU UACATBHBIX I'a30B.

2. 3akoH MakcBenia o
pacrnpeaeneHue MOJIEKy I0
CKOPOCTSIM U DHEPTHUSM.

YK-1
OIIK-1
OIIK-2

OCHOBHBIC TOHSTHS U
3aKOHBI, ux
MaTeMaTHYECKOe
BbIpa)KCHUC,

TPaHUIIBI 1704

IPUMEHUMOCTH;
-dyHIaMEeHTAIbHBIC
(du3nUecKrue OMBITBI U WX
pOJIb B Pa3BUTHH HAYKU;
METO/IbI
AKCIEPUMEHTAIBHOTO "
TEOPETUYECKOTO
UcclieIoBaHus B (PU3HKeE;
- OCHOBHBIE (PU3NYECKHE
BEJIMYMHBI U (U3NYECKUE
KOHCTaHTBHI, ux
OIpeJieNiCHuE, CMBICII,
CIOCOOBl U EAMHUIBI HUX
HU3MEpEHHUS;

Ymersn:

NpaBWIbHO TOHMMAaTh U
OOBSICHATH ¢dusnueckue
3aKOHBI SIBIICHUS "

CBONMCTBa TCJI, OTIHNYaThb
TUITIOTE3bI oT HAay4YHBIX

TEOPHUL;

-aHaJIM3UPOBATh
MOCTaBJICHHYIO 3a/adyy |
IrPaMOTHO MIPUMEHSATH
busznueckue  3aKOHBI U
bhopmyIbI TSt €ero
pelieHus;

Baaners:

- METOJaMU HaOIIOACHUS U
TOYHOTO  HM3MEpEHHus, a
TaKxKe OCHOBHBIMHU
npueMaMd ¥ METOJaMu
00paboTKH  pe3yiabTaToB
IKCIIEPUMEHTA,;

- MeTOJaMH  peUIeHUs
KOHKPETHBIX ~ 3a7ad U3
pa3nuYHbIX 001acTei.

1. bapomeTpuueckas Gopmyna.

Bropoii 3Tan
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Pacnpenenenus bonsiimana u

YK-1
Makcsemia — boabpimana. 3HATh:
OIIK-1
OCHOBHBIC  MOHATUSA H
2. CpelHee YUCIIO CTONKHOBEHHH U | OTTK-2 | 3aK0OHEI M3ydEHHBIX
CpeaHss JJIMHA CBOOOJHOIO pa3/IeroB X
9
5 MaTeMaTHYECKOe
npobdera MOJeKyIl. A ——
IpaHMIIbI ux
3. OnbpITHOE 0OOOCHOBAHHUE ParHll
. PUMEHUMOCTH;
MOJIEKYJISIPHO — KUHETUYECKOH
-MEeTO/Ibl
TEOpHUH.
AKCIIEPUMEHTAIILHOTO u
8 1. Makpo — 1 MUKPOCOCTOSIHUE. TCOpCTHHCCKOTo
CraTucTUYECKUI BEC. uecnenoBatus B Gusnke;
- OCHOBHBIE (pU3NYECKUE
2. DHTpONHs BEIMYMHBI U (U3NYECKHE
KOHCTaHTBHI, ux
9 1. DHTpONHUS HACATBLHOTO Tra3a. onpeaeicHue, CMBICII,
HexoTopeie mpuMeHeHUs CIIOCOOBI M C/IMHHIBI X
DHTPOIIUHU. H3MEPCHNUS,
2. TepmoguHaMH4eCcKue
MOTEHLHABI.
Ymersn:
10 1. AnnaGatHblil mpouecc. IPABWIBHO IIOHUMaThb H
[TonutponHseIil nmporiecc. OOBSICHATH ¢busnueckue
3aKOHBI SIBIICHUS "
2. ObpaTumbie U HE OOpaTUMBbIE CBOWCTBA TeN, OTIHYATH
nponeccel. Kpyrosoit mpomecc TUIIOTE3bl  OT  HAy4YHBIX
(unKi). TEOPHUIL;
-aHaJIM3UPOBATh
11 1. Bropoe navano MOCTABJICHHYIO 3a1a4y M
TepMoJuHaMUKH. Teopema IPaMOTHO TPUMEHSATD
Hepnera. usnuecKkue  3aKOHBI W
OpPMYJIBI JUISE ero
2. TennoBble JBUTATENIU U oty )
peleHus;
XOJIOMUITbHBIC MalTUHBI. L[uKo
Kapno u ero KII/[ nng naeansHoro
rasa.
Baaners:
- METOAaMHU HaOMIONEHUS U
12 1. Cunpel 1 moTeHIIMAIbHAS A a
TOYHOTO  HM3MEpeHus, a
SHEPTHS MEKMOJIEKYJISIPHOTO
. TaK¥Ke OCHOBHBIMHU
B3aUMOJICHCTBHUS.
npueMaMH ¥ METOAaMHU
2. Vpasuenue Ban — nep — 00paboTKH  pe3yiabTaToB
Baannca. AKCIIEPUMEHTA;
- METOAaMH  pelIeHUs
3. Uzorepmel Ban — nep — Baanbca KOHKPETHBIX ~ 3alaq  Hu3
U WX aHAIH3. pa3IMYHBIX 00IACTEH.
13 1. CBOMCTBO XKUAKOCTEM. Tpernii dTan

IToBepXHOCTHOE HATSKEHUE.

3HATH:
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2. CMauyuBaHue.

3. laBieHue O UCKPUBICHHON
MOBEPXHOCTHIO KUIAKOCTH.

14

1. TBepasie Tena. MoHo- u
MOJUKPUCTAIIIIBI

2. Tunel KPUCTAINIMYECKUX
TBEPIABIX TEI

3. ledexThl B KpUcCTaIax.

15

1. TemmoeMKoCTh TBEPABIX TEJ.
Mogens D¥HmTeiina u JleOas.

2. Ucnapenue, cyonumanus,
MIJIABJICHUE U KPUCTAIIH3AIIHS.
Amopdubie Tena

16.

1. ®a3oBsie nepexoast I u 1l pona.

Kpucrannuzanus, niaBieHue,
ucnapeHnue, cyonaumanus.

2. ®a3oBbIC THArPaMMBbI.

17.

1. SlBnenus nepeHoca B
TEPMOJIMHAMUYECKHU
HCPABHOBCCHBLIX CUCTEMAX.

2. Bakyym u MeTOMKaA €T0
nonydyenusi. CBoiicTBa
yJIbTpapa3peKEHHBIX I'a30B.

18.

VK-1
OIIK-1
OIIK-2

OCHOBHBIC IIOHATHUA n
3aKOHBbI MCXaHUKH
}I(H,Z[KOCTeﬁ U Ta30oB, HX
MATEMAaTHYCCKOC
BBIPAXKCHHUC,
rpaHHuIbI nux
IIPUMEHUMOCTH,
NPpUMCHCHUC 3aKOHOB B
IMPAKTUYCCKUX
MMPUIIOKCHUAX ]

-IIOHUMAaThb CYIHIHOCTb

SIBJICHUH B MEXaHHKE;
- OCHOBHBIC (PU3HUECKHE
BEIIMYUHBI U (PU3HUECKHE

KOHCTaHTHI, ux
oIpeJieNIeHuE, CMBICIT,
CHOCOOBI U EIUHHUIBI X
U3MEPEHUS;

Ymers:

BBISIBIISITh
€CTECTBEHHOHAYYHYIO
CYITHOCTh mpooieM,
BO3HUKAIOIIUX B  XOe
peuieHus buznyecKux

3aja4, MPUBJIEKaTh IS UX
pelieHus
COOTBETCTBYIOIINI
(hU3UKO-MaTEMATHYECKUN
anmnapar

Biaajgern:

- METOJaMH HAOIIONEHUSA U
TOYHOTO  HM3MEpEeHHs, a
TaKxKe OCHOBHBIMH
npueMaMu U METOAaMHU
0o0paboTKH  pPe3ybTaTOB
IKCIIEPUMEHTA;

- METOJaMH  peIICHHUS
KOHKpPETHBIX  3ajad U3
pa3IUYHBIX 00J1acTeH.

KDI/ITCDHI/I OIICHUBAHUS HA KOJJIOKBUYMax

Bo BpEMs YCTHOTO OIIpOCa Ha KaXKIOM KOJUIOKBUYMC CTYACHT MOKCT

nonyuuTh 10 10 6amnos. [Ipu 3TOM O1leHUBaeTCS :

- BJIAJICHUC TCPpMHUHAMU,

IIOHATUAMU,

JAUCIICPCHBIX CUCTEM;
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- SICHOCTb, YETKOCTh M JI0KA3aTEIbHOCTh U3JI0KEHUSI OTBETOB HA BOIPOCHI;

- CUCTEMHOCTb 3HaHWW, YMEHHU U HABBIKOB 110 TEME.

[1o uroram ycTHOrO OINpoca Ha KOJJIOKBUYME CTYJICHTY BBICTAaBIISIETCA :

a)8-10 OammoB, ecnu BiaaeeT B TMOJHOM OOBEME MPOTrPAMMHBIM
MaTEpUajoM, BBIHECEHHBIM Ha KOJUIOKBHYM, JOCTATOYHO ITyOOKO OCMBICIMBAET
TeMy (pa3zein), UCUEPIIBIBAIOLIE OTBEYAET Ha BCE BOIPOCHI, BBIACISAET IPU ITOM
camMoe€ CYIIECTBEHHOE, YMEET aHAIM3UpPOBaTh, CPABHUBAET, KIACCU(UIIUPOBATH,
000011aTh, KOHKPETU3UPOBATh U CUCTEMATH3UPOBATh IPOrpPaMMHBIM Marepual,
YeTKO (POPMHUPYET OTBETHI;

0)5-7 OamioB, ecnau BiajgeeT y4eOHbIM MaTEpPUATIOM, BBIHECEHHBIM Ha
KOJUIOKBUYM TIOYTH B MOJHOM 0OBbeMe (MMEIOTCS MpoOeibl B 3HAHUSAX TOJIBKO B
HEKOTOPBIX, OCOOEHHO CIJIOKHBIX BOINPOCAX); CAMOCTOSITEIbBHO M OTYACTH MpPHU
HABOJSAUIMX BOIPpOCAX JAeT IIOJIHOLEHHBIE OTBETHI HA BOIIPOCHI; HE BCEraa
BbIJIETISIET HauboJee CYIIECTBEHHOE, HE JIOIYCKAET CEPbE3HbIX OMIMOOK B OTBETAX.

B)l — 4 OamioB, ecnu BIaAEET OCHOBHBIM OOBEMOM 3HAaHUU MO TEMaM
KOJUIOKBUYMa, IPOSBIISIET 3aTPYIHEHHUSI B CAMOCTOATENBHBIX OTBETaX, JIOIYyCKAeT
HETOYHbIE (DOPMYJIMPOBKH, B MPOILIECCE OTBETA JOIMYCKAET OIIMUOKH MO CYIIECTBY
BOIIPOCA.

r)0 6ayIoB, €ciIu HE OCBOWJI 00s3aTeNbHBI MMHUMYM 3HAaHUU MpEeIMETa, He
CIIOCOOEH OTBETUTh HA BOIPOCHl JaXe MpPHU JIONOJHUTEIBHBIX HABOIALIUX
BOITPOCAX.

Ha npakTudeckux 3aHSATHSX, €CIA CTYJEHT YCBOMJ METOAMKY PEIICHHS
3a/lay, 3HaeT 3aKOHBI U (POPMYJIBI IO MPONAEHHBIM T€MaM, CBOOOJHO MOJIb3YETCs
VUMU U NPOSIBIISIET AKTUBHOCTh U CAMOCTOATEIBHOCTh, TO OH MOXET MOJYYUTh 10
15 GanoB 3a cemecTp.

3a moceuieHne 3aHATUNH CTYAEHTHl MOTyT noayuuth oT (- 10 OGamioB 3a
CEMECTp

OlleHKa «OTJIWYHO» BBICTABIISIETCS CTYIEHTY, eciu Habpano 86 - 100
0aso0B;

OLICHKA «XOPOIIO)» BBICTaBJIsETCS, €ciii HabpaHo 71-85 Gaios
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OIICHKA «YJOBJIETBOPUTEIHLHOY» BBICTABIISICTCS, €CIM HabpaHo 56 -70 6aiios;
OIIEHKA «HEYJIOBJIETBOPUTEILHO» BBICTABIISIETCS, €CIIM HAOpAaHO MEHbIIE 56

0ajIoB (6aJIJ'IBI INPpUBCACHLI C Y4YCTOM IIOCCHIACMOCTH, B COOTBCTCTBHH C

nedctytomuM  [lonoxkeHneM o0  OaIbHO-PEUTHHIOBOM  CUCTEME  OLIEHKU
ycnieBaeMocTH cTyeHTOB KBI'Y)
PyOexHplif ©“  TPOMEXYTOUHBI  KOHTPOJIb  OCBOGHHUS  CTYACHTOM

AUCHOUIITIMHBI OCYHICCTBIICTCA B  paMKaX 6aHHBHO-p€ﬁTHHFOBOﬁ CHCTCMBEI.

Pacnpenenenne 0amuioB B COOTBETCTBHM C JedcTByromuM llonoxxenuem o

OQJIIbHO-PEUTUHIOBOM  CUCTEME OLIEHKM YycreBaeMocTH cTyaeHtoB KbI'Y
IPUBEJICHO B TaOIHULIE:

Tabnuua 7
No peiitunroBoit  [KomokBuym [[Ipaktuueck [[locemaemocts/TecTupoBanue
TOUKIA RAHATUAID
1 10 S 3 S
2 10 S 3 5
3 10 S 4 5

Kpurepuu ¢popmupoBanus oueHok (0a/510B) IO TECTOBBIM 321aHUSIM.

ITo pesynbratam KakAoro TECTUPOBAHMS CTYIAEHT MOXKET MOJYYUTh 10 5
O0aitoB (Bcero 15 6ayuioB B TEUCHUE CEMECTPA).

[Tpu 3TOM CTyIEHTY BBICTaBJISETCS:

5 OamnoB mpu mpaBwibHOM BbiModHeHUH 91-100% ot obmero umcna
TECTOBBIX 3aJaHUI,

4 6ayna ipu 81-90%

3 6amna mpu 61-80%

2 6ayna ipu 36-60%

1 6amn mpu 25-36%

[Ipu kosmyecTBE MpPaBWIbHBIX pElIeHUH MeHble 25% oT o0uiero yucia

TECTOBBIX 3a/IaHUH CTYACHT HE MOJy4yaeT 0ajioB.
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B Teuenue cemecTpa TPWKIBI MPOBOAUTCS KOMITBIOTEPHOE TECTUPOBAHHE
CTyIeHTOB (uepe3 Kaxmoro 1/3 cemectpa). Ha TectmpoBaHme BBIHOCSTCS
OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIE 3a OTYETHBIA Teproa. TecToBbIC 3aaHUS B
noJHOM  o0BeMe no  JUCHMIUIMHE  pa3MEeUIeHbl [0  aJpecy

http://open.kbsu.ru/moodele/course/view.php?1d=4295/

OneHka «OTIUYHO» BBICTABISACTCS CTYJIEHTY, eciau Habpano 86 - 100
0ajoB;

OIIEHKA «XOPOIIOY» BBICTABJISIETCA, €ciid HaOpaHo 71-85 GannoB

OIICHKA «YIOBJIETBOPUTEIHLHOY» BBICTABIISIETCS, €CIM HabpaHo 56 -70 6anios;

OIIEHKA «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM HAOpaHO MEHbIIE 56
OamnoB (0ayIbl MPUBENEHBI C YYETOM IMOCEHIAeMOCTH, B COOTBETCTBHH C
nevctBytonuM  [lonoxkeHneM o0  OaUTbHO-PEUTHHTOBOM  CUCTEME  OIICHKHU

ycrneBaeMocTu cTyieHToB KbI'Y)

O0Opa3upbl TECTOBBIX 3aIaHU I

OcHOBHBIE TEepMOAMHAMHYECKHE TMapaMmeTpbl. I[lapamMeTpel W ypaBHEHUs

COCTOSIHUS TEPMOJMHAMHYECKON CHCTEMBI
I: 1

S: Temnepatypa SIBISIETCS MEPOH ... ABUKEHUS MOJIEKYJI

-: 6ecnopsa0YHOTO

- Xa0THYECKOT O

- TETJIOBOTO

+: Bce oTBETHI IpaBUIILHBIE

I: 2.

S: Temniepatypsl 1o mkane Llenbcus u KeapBrHa CBA3aHbI YpaBHEHUEM ...

- T—1
23


http://open.kbsu.ru/moodele/course/view.php?id=4295/

-273,15
+:T=t+273,1
-T=t/273,15
-:t-273,15=T
I: 3
S: Kputnueckol TemrepaTypoil Ha3bIBaeTCH ...
- TeMIepaTtypa KUIEHUs
-: Temrneparypa (ha3oBOro nepexoja
- TeMImeparypa, Ipu KOTOPOM MPEeKpaIIaeTcs MOCTYNaTeIbHOE IBUKEHUE MOJIEKYJI
+: Temnepartypa' ,BbllI€ KOTOPOW HUKAKUM MOBBIIICHUEM JaBICHUS HEJIb3s
IIPEBPATUTH T'a3 B
KHUIKOCTD
- TeMIeparypa ,BbllIe KOTOPOU peaabHbIN a3 MOAYUHIETCS 3aKOHAM
UJICAIIBHOTO Ta3a
I: 4
S: YpaBHEHUE COCTOSHUS YCTAaHABIUBAET CBSA3b MEXKIY ...
-: TeMIEPaTypOr U JABICHUEM
+: TeMIepaTypoil u 1aBJIeHUEM U 00BEMOM
-: TeMIIEpaTypOr U JAABIEHUEM U SHTPOIIUEH
-: 1aBjeHueM u oobeMom [: 5
S: YpaBHeHUE COCTOSIHUS OJJHOTO MOJIA UI€AJTIBHOTO Ta3a 3To ...
PV=RTN, rae P,V,R,T,NA- naBnenue, o0beM, ra3oBas IMOCTOSTHHA,
temreparypa u ynciio Aporaapo PVR=T NA
PVRT= NA
+: PV=RT

Iloanviii nepeuenv mecmos npugooumcs 8 banke mecmoswlx zaoanuti KbI'Y

Kpurtepun onieHMBaHUsI Ha IK3aMeHe
[lo uToram sk3ameHa CTYIEHTY, U3 MAaKCHUMAaJIbHOTO KOJH4YeCTBa OasuioB,

KOTOpPOE COCTaBJIACT 30, BBICTABJIACTCA:
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Dot 27 no 30 6amnoB, eciau BiageeT MPOrPaMMHBIM MaTEpHUaJIOM IO
JTUCIUIUIMHE B TIOTHOM 00BEME; JOCTATOYHO TITyOOKO OCMBICIMBACT AUCLUUILINHY,
MCYEPIBIBAIOIIE OTBEYAET Ha BCE BOIPOCHI; YMEET aHAIW3MPOBATh, CPAaBHUBATH,
KJIACCU(PUIIMPOBATh, 0000I1aTh, KOHKPETU3HUPOBATH M CHUCTEMATH3UPOBATH
U3YyYEHHBII MaTepual, yCTaHaBIMBaTh IPUUYMHHO-CJIEICTBEHHBIE CBS3U; YETKO
(bopMuUpyeT OTBETHI,

2)ot 24 no 26 OamioB, €clid BIAJEeT MPOrpaMMHBIM MaTE€pHAIOM TOYTH B
HOJIHOM 00BbeMe (MUMEIOTCS MPOOEbl TONBKO B HEKOTOPBIX OCOOEHHO CIIOMKHBIX
paszenax); CaMOCTOSTENTPHO M OTYAaCTH TPU HABOISAIIMX BOIPOCax JaeT
MOJTHOIICHHBIE  OTBETHI HAa BOMPOCH; HE BCETAa BBIACISICT HauOoiee
CYLIECTBEHHbIE, HE JJOITYCKAET BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 GamoB, eciu BiaA€eT OCHOBHBIM OOBEMOM IMPOTPAMMHOIO
MaTepuaiga IO JUCLMIUIMHE; TMPOSBISAET 3aTPyAHEHHUS B CaMOCTOSITENIbHBIX
OTBETaX, ONEPUPYET HETOUYHBIMH (POPMYIMPOBKAMU; B IIPOLECCE OTBETOB
JIOMYCKAEeT OLITNOKH MO CYIIECTBY BOITPOCOB.

B cnywasx, xorma oOyuaromuiicss HE OCBOWJI OO0S3aTENIbHBIH MHHHUMYM
IPOrpaMMHOTO MaTepHalia Mo JAUCHUUIUINHE, HE CIIOCOOEH OTBETHTH Ha BOMPOCHI

AaXKC IIpU OOIIOJIHHUTCIIBHBIX HABOAIINX BOIIPOCAX, BBICTABJIACTCA 0 6amnos.

BOHpOCbI, BbBIHOCHUMBbIC HA JK3aM€EH.

1.CtaTuCTUYECKUI U TEPMOJIMHAMUYECKUE METOIbl UCCIIETOBAHUS.
Makpockonuyeckrue U MUKPOCKOTTUYECKUE METO b UCCIIETOBAHUS .
2.®azoBbie nepexosnl I u Il poxa.

3.Macca u pa3mepbl MOJIEKYI.

4 Ucnapenusi, cy0aumanusi, NJaBJIeHUs U KPUCTAIIIN3ALUS
5.Tennosoe paBHOBecue. [lonATHE TEMnIEpaTypsl.

6.TenoeMKoCTh TBEpABIX Tel. Moaens DitHmiTeliHa U Jlebas
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7.Mopenp uIeajJbHOTO ra3a. 3aKOHbBI, OIMCHIBAIOIIME MOBEJCHUE UAEaTbHOTO
rasa.

8.JledexThl B KpHCTaLIIax

9.YVpaBHeHue  COCTOSIHUA MJIEAIBHOTO ra3a. Y paBHeHue Knanenpona -
Menpgeneesna .

10.Tunsl KpUCTAIMYECKUX TBEPABIX TEJ: a) KpUCTALIOTpaduIeCKUi
NpU3HAK KPUCTAIIOB; 0)  (PU3MUYECKUI MPU3HAK KPUCTAILIOB

11.TBepapie Tena. MOHO - ¥ MOJMKPUCTAIIIBI.

12.BayTpeHnssa sHeprus cucteMsl. [lepBoe Hauano TepMOANHAMUKHU
13.PaboTa, coBepiiaemas T€JIOM IPpU U3MEHEHUAX 00bEMA.

14. KanumisipHble ABICHUS

15.Yucno creneHed cB0OOOAbI MOJIEKYJIbI. 3AKOH pacHpeIesIeHUs

HEPTUHU IO CTENEHIM CBOOOIBI.

16./1aByieHne MOX UCKPUBICHHONW MOBEPXHOCTBIO KUIKOCTH
17.TennoemkocTs. YpaBHeHne Maiiepa.

18 Vcnapenus, cyonumanus, miaBjJeHus U KpUCTAIIN3aLH

19 HenoctaTku KJIAaCCUYECKOW TEOPUU TEMIOEMKOCTH.

20 CmaunBaHue

21CBoiicTBO KUAKOCTEH. [IOBEpXHOCTHOE HATSKEHUE.

22 HekoTopsle MOHATHS U3 TEOPUU BEPOATHOCTH.

23 Yucno yaapoB MOJIEKYJ O CTEHKY. /[aBlieHUE ra3a Ha CTEHKY.

24 Uzorepmbl  Ban - nep - Banbca u ux a"Hanus.

25 OcHOBHOE YpaBHEHHUE MOJIEKYJISIPHO - KHHETUUYECKUW TEOPUH UIeaTbHBIX
rasos.

26 Ypauenue Ban - nep - Banbca.

27 3akoH MakcBeia o pacnpeesleHu MOJIEKYJ HAEaIbHOTr0 ra3a 1o
CKOPOCTSIM M DHEPTUSM TEIJIOBOTO IBUKEHHS.

28Cuiibl M MOTEHUHUAIIBHAS YHEPTUA MEKMOJIEKYIIPHOTO B3aUMOAECUCTBUS
29bapomeTpuueckas ¢popmyna. Pacipenenenue bonpiimana u Makcpenna -

boariimana.
26



30 TennoBble ABUTATENU U XOJOAUIbHbIE MalIuHbI. [{ukn KapHo u ero
KII nnst maeanbHOTO rasa.
31Cpeanee 4uciio CTOIKHOBEHHUS U CPEAHsS JJIMHA CBOOOHOTO ITpobera
MOJIEKYI.
32BTtopoe Hayaino TepmoanHaMuku. Teopema HepHcra.
33 OnbiTHBIE 000CHOBaHHUE MOJIEKYJISIPHO - KHHETUYECKON TEOPHUH:
bpoyHoBckoe nBuxkenue, onsIT LlTepHa, onsiT JlammepTa, onbiTHOE
OIpPEJIEJIEHUE TOCTOSTHHOW ABOTazpo.
3400patumbie U He oOpaTumMbie npouecchl. Kpyropoi npouecc (ukm).
35 Makpo- u MUKpocOoCTOssHHUSA. CTaTUCTUYECKHUH BEC.
36 AnuabatHseiit nporecc. [lonuTpomnHsiil poiece
37 DHTpOoNHUs, €€ CTATUCTHYECKOE TOJIKOBAHUE U CBA3b C
TEPMOJNHAMUYECKONW BEPOSTHOCTHIO
38 JleekThl B kpucTaIIax.
39 DHTponus uaeanpHOro raza. Hekoropeie npruMeHEeHUs SHTPOIIUH.
40 JlaBieHue N0 UCKPUBIECHHON MOBEPXHOCTHIO KUIKOCTH.
41 TepmoanHaMUUECKHE MOTCHINAIIBI: BHYTPEHHSS JHEPTUS,
CBOOOIHAS SHEPTHUS, SHTAIBIINS, TEPMOANHAMUYECKUHN TOTEHIIUAI
['n66ca.
42 KanunnspHele sIBJICHUS.
43 Ucnapenusi, cyoaumanusi, NjaaBJIeHUs] U KPUCTAIIIU3ALIUA.
44 Bropoe Hayano TEpMOJAUHAMUKHU.
45 Teopema HepHcra
46.Tunsl KpUCTATUTUUECKUX TBEPJIBIX TEJ: a) Kpuctamiorpapuaeckuit
NpU3HAK KPUCTAIIOB;0) ¢u3nYeCcKuil MpU3HaAK KPUCTAIIOB.

47. Cunbl ¥ OTEHIIHAJIbHAS SHEPTUS MEKMOJIEKYIIPHOTO B3aUMOIECUCTBUS.
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6. MeToguyeckne MaTepHaJibl, ONpeAessIIOIIMEe MPOUEAYPHl OLEHMBAHUA

3HaHl/Iﬁ, YMeHHﬁ, HABBbIKOB M OIIbITA N€eATC/JIBHOCTH

PCBYJIBTaTBI OCBOCHUA yqe6H0171 JUCHTUITIINHEI,

OCHOBHBLIC IIOKa3aTCJIN

OIICHKN PC3YyJIbTATOB O6y‘-I€HI/I$I N BHAbI OLICHOYHOI'O Marcpuaia IMPHUBCIACHLBI B

tabmnure 8.
TaOmnurra 8.
Pe3ynbTaThl 0OcBOCHUS y9eOHON AMCIUIUIMHBI, TIOJJIC)KAIINAE TTPOBEPKE
Pesynbratel  00yuenust | OCHOBHbIE MOKa3aTeNn orieHkH | Bung OIICHOYHOT'O
(KOMIIETEHII1N) pe3yJIbTaTOB O0YUYEHMSI Marepuana
CIOCOOHOCTh [Tnanupyet cobcTBeHHYIO padoTy B pamkax | KommokBuym
caMmo00pa3oBaHMUsl. Brinonnenue
OCYIIECTBIISATh TIOUCK,
Hcnonb3yet pe3ynpTaThl caMoO0Opa3oBaHusl | JIaOOpaTOPHBIX paboT
KPUTUYCCKHI aHaIM3 | | JUII pelieHus MpoeCCHOHATBHBIX 3a/1a4. TectupoBanue
[Tonnmanue 3HaYeHUS caMOOOpa30BaHUS
CUHTE3 uH(pOpMAaIUH, .
IS PO eCCUOHATBHOM I TETLHOCTH.
NPUMEHSTh  CHUCTeMHBIN | Mcnonb3oBanue pe3yNbTaToOB
caMoo0pazoBaHusi B TPOPECCHOHATHLHON
NOAXOJ [N peueHUs
JESITEIbHOCTH.
MOCTaBIIEHHBIX 3a1a4 | YMEHHE IUIaHUPOBATh W PEANN30BHIBATH
(VK-1). IUTaH paboTHI.
CIIOCOOHOCTh 3HaeT OCHOBHBIE TOHATUA M 3aKkoHbl | KommokBuym
UCIIOJIb30BaTh MOJIEKYJISIPHOM ¢bu3ukwy, ux | Bemonnenue
MOJIOKEHHS, 3aKOHBl M | MaTeMaTUYEeCKOe BhIpaKEHUE, TPAHUIIBI UX | TaOOpaTOPHBIX padoT
METOABl  €CTECTBEHHBIX | IPUMEHUMOCTH, INpPHUMEHEHHe 3akoHOB B | TecTupoBaHue
HayK ¥ MaTeMAaTUKW Ul | IPAKTHYECKUX MPUIIOKECHUAX, a TaK Ke
peLeHus 3a1a4 | OCHOBHbIE  (PM3UYECKUE BEJIMYMHBI U
WH)KEHEPHOU ¢u3nvYeckne KOHCTAHTHI, UX ONpEIeNCHHE,
nestenpHocTH (OITK-1) CMBICII, CIIOCOOBI WM CIMHMIBI  HX
M3MEpEHUSI.
[lonumaer ¢yHIamMeHTanbHbIe (pU3NYECKHUE
OTIBITHI M UX POJIb B Pa3BUTHU HAYKH.
OcBomJI METOJIbl IKCIEPUMEHTAIBHOTO U
TEOPETHUUECKOT0 UCCIEJOBAHUS B (PU3UKE.
CrnocoGHOCTB Nmeer npencraBienue o poiu u mecte | KomnokBuym
MaTeMaTHUKU B COBPEMEHHOM LMBUIM3alMU | Beimonnenue
CaMOCTOSITENIEHO o
U MHPOBOM KyJIbType. YMEET NpPaBWIBHO | JTaOOpaTOpHBIX padboT
IIPOBOJUTH MOHUMaTh U  OOBACHATH  (Qu3myeckue | TectupoBaHue
3aKOHBI, SIBJIGHUS M CBOWCTBA  Tell,
IKCIIEPUMEHTAIbHBIC 9
OTJIMYaTh THIIOTE3Bl OT HAYYHBIX TEOPHIA,
MCCJIEIOBAHUS U | TIOJIb30BaThCSl OCHOBHBIMU  (PU3HUECKUMHU

HCIIOJB30BaTh OCHOBHBIC

npueMsl  00paboTKH U

npudopamu, CTaBUTH u pemarb
HpOCTCfIHIHG OKCIICPUMCHTAJIbHBIC 3a1a9U
3HaeT ¥ MOHUMAET (PU3MUECKYIO CYITHOCTh
SIBJIEHUI W MPOLIECCOB.

28




MPEICTaBICHUS YMeeT JIOrMYecKd MBICIUTh, ONEPUPOBATh
c aOcTpakTHBIMH OOBEKTaMH U OBITh
KOPPEKTHBIM B yIoTpeOIeHUH
(OIIK - 2). MaTeMaTUYeCKUX MOHATUA U CUMBOJIOB JIJIsI
BBIPAXKEHUS KOJIMYECTBEHHBIX u
Ka4yeCTBEHHBIX OTHOIICHUIA;

Bnaneer TEPMHUHOJIOTUEH, METOIaMU
pereHus CHCTEM JTUHEHHBIX u
anreOpanvyeckux ypaBHEHUH, OCHOBaMH
BEKTOPHOW anreOpbl M aHATUTHYECKOU
reOMEeTpPUH, METOoJIaMU
Qg QepeHInaIbHOrO MHTETPaAJIbHOTO
WCYHCIICHUS, METOJaMHU  HCCIIETOBaHUS
GYyHKIMM W TOCTPOSHHsI  TpaduKoB,
MeToJlaMu pemieHust AuddepeHnnaIbHbIX
YPaBHEHUH U CUCTEM.

MOJIYYCHHBIX JaHHBIX

OreHOYHBIE CpECTBA TSI KOHTPOJISA 3HAHWKA CTYACHTOB IO JHUCIUTIIAHE
OTIPEJICIISIIOTCSA B COOTBETCTBUH C YYEOHBIM IJIAHOM 00pa30BaTeIbHON MPOTrpaMMBI
U B COOTBETCTBHUU C TIOJIOKCHUEM 00 OayUTbHO- pEHTUHTOBOW CHUCTEME aTTeCTaIllun
oOydaromuxcss 1Mo 0O0pa30BaTENbHBIM MPOTPAMMaM BBICIIETO OOpa30BaHUA —
nporpammam  OakamaBpuata, u  maructpatypel  Kabapmuno-bamkapckoro
rocyJapcTBeHHoro yHuBepcutera uM. X.M. bepOekona (https://kbsu.rv/). Ilpu
aTTecTallMy O0y4YaroIMXCs OIEHUBAETCA KaueCTBO PabOThI HA 3aHITHUSIX, YPOBEHb

IIOATOTOBKH K CaMOCTOSITEJIbHOM ACATCIIBHOCTH M KAYCCTBO BBITIOJIHCHH A BaHaHHﬁ.

7. YueOHO-MeTOANYEeCKOE o0ecTeYeHre JTUCIUILITHHBI

OcHoBHas JquTEparypa
1. HukepoB B.A. ®usuka ans By30B. MexaHuka M MOJIEKYJsSIpHas (U3MKA.

VYuebnuk  (knura). MzparensctBo  JlamkoB wu K., 2015 r

(http://www.iprbookshop.ru/14630.html)

2. TaunuieikoBa-bymikesnu M.U. @uszumka. Yacte 1. Mexanuka. MomekyisipHas
bu3nKka M TepMoAMHAMHUKA. Y4eOHUK (kHUTra). Bermeitmas mkona., 2014 r

(http://www.iprbookshop.ru/35562.html)

3. Tpodbumora T.M. OcHoBbl ¢uzuku. Mexanuka: YueOHoe mnocodue. M:

KHOPVYC, 2011r.
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4. [dyOposckmii B.I'., Xapnamo [I'.B. MexaHuka, TepMOAMHAMUKA U
MonekyisipHas ¢uzuka. COOpHUK 3alad W TPUMEpPhl UX pelieHUsd. Y4eOHHK
(xnura). HoBocuOupckuit rocynapcTBeHHbIN TexHUUecku yHusepcuret, 2010 r .

(http://www.iprbookshop.ru/35562.html)

JlonoiHUTEIbHAS JIUTEepaTypa
5. CuByxwun J[.B. O6mwmit xypc ¢dusuku B 5 1. Tom 1. Mexanuka. MonekymspHas
buzuka u TepMoauMHaMUKa. YueOHoe mocobue (kHura). HoBocuOupckwmii
rOCyJ1apCTBEHHBIN TEXHUYECKUU YHUBEPCUTET, 2014 r

(http://www.iprbookshop.ru/45392 .html)

6. Iunckuit A.A., SIBopckuii .M. OcHoBbl ¢usuku: YuyeObuuxk B 2 1. Tom 1.
Mexanuka. MonekyinsapHas — Qu3Mka.  OnekTpoauHamuka.  M3marenbcTBo
OU3MATIIUT, 201 1r. http: / /www. knigafund. ru

7. T.N. Tpopumona, 3.I'. [TaBnosa"COopHUK 3a7a4 1o Kypcy (pusuku". Mocksa,
BIII, 2007 r.

8. CasenweB 1.B. C6. BonpocoB u 3amau no ooOmieit pusuku. Cankr-IletepOypr-
Mocksa- Kpacnoaap, 2005.

9. AzuzoB N.K., AnekoB A.M., KymaxoB A.M., Tnynosa M.M., [lununoa A.X.,
[le6zyxoa M.A. MEXAHUKA, MOJIEKVYIJIIPHASA  O©®U3UKA U
TEPMOJINHAMMKA Jlabopatophsiii npaktukym. Hanbuuk.: KBI'Y, 2016.

10. CasenbeB U.B. Kypc puszuku, B 3x Tomax. C - I1. U3a. "Jlans", 20061

IMepuognueckue u3IaHus

1.Kypnuan «IToBepxHOCTh. PEHTT€eHOBCKHE, CHHXPOTPOHHBIE U HEUTPOHHBIE

uccnenoBanus» (Poccus)
2.MexayHapOaHbIN )KypHaT « Surface Science» (I'oanaus).

3.Komnounnsiii xxypHai (Poccus).

4 .®usuka tBepaoro tena (Poccus)
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HNHuTepHeT-pecypcesl

1.http: //www.uksaf.orq/

2.http://www.omicron.de/en/home

3.http://www.rusnanonet.ru/equipment/

4. http://www.nanoobr.ru/training/courses/detail.php&

ELEMENT ID=769

5.9BC IPR books (www/iprbookshop.ru), nurieH3uoHHbIM

Ne2749/17 ot 20.03.2018 .

6.9bC «Koncynbprant cryaeHTta» (Jorosop Nel22 CJI/09-18 ot

A0Tr0BOp

17.09.2018 r.)
7. CoBpeMeHHbIe podecCHOHAIbHBIE 0a3aM JaHHBIX
Ne HaumeHnos Kparkas xapakrepuctuka Anxpec YcaoBus
n/n aHue caira a0CTyna
3J1eKTPOHHOI0
pecypca
1. 9B PI'b DNEeKTPOHHBIE BEPCHHI http:// www ABTOpHU30
885898 noyHBIX TEKCTOB AMCCEPTALIUA .diss.rsl.ru BaHHBIN
u aBTopedeparoB u3 GhoHma JOCTYII U3
Poccuiickoii rocynapcTBEHHOU Ooubnmorexku
OoubIMoTEKN
(x. 112-
113)
2. «Web of ABTOpUTETHAs http:// www Hoctym o
Science» HoJuTeMaTHuecKas peepaTuBHO- .siknowledge.c IP-anpecam
(WOS) oubnmorpaduyeckas u om/ KbI'Y
HayKoMeTpHuecKkas 0aza JaHHBIX, B
KOTOPOM MHJEKCUPYIOTCs okoio 12,5
TBIC. )KYPHAJIOB
3. Sciverse PedepatuBHas u ananuTHUECKas Hoctym no
Scopus 0a3a IaHHBIX, COAEpIKaIIas [P-ampecam
U3IaTeIbCTBA http://www KBI'Y
«IBICBHD. 21.000 penieH3UpyEeMBIX .Scopus.com
xypHasos; 100.000 kuur; 370
Hayxka u KHIDKHBIA cepuil (TIPOAOIKAIOIITUXCS
TEXHONOTHIY | ysnapyif);
6,8 MJTH. TOKJIaJIOB U3 TPYIOB
KOH(epeHInn
4. Hayunas DnexkTpoHHas OubIuoTeKa http://elibr [Monubiit
3JIeKTPOHHAsI | HayYHBIX MyOIMKaNi -
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0ndmoTeKka | MOJIHOTEKCTOBBIE Bepcuu okoio 4000 ary.ru JOCTYTI
(HOB PO®U) | unoctpanubix ¥ 3900 oTe4eCTBEHHBIX
HAYYHBIX )KYPHAJIOB, pedepaThl
nyonukaruit 20 ThICSY XKYpHAJIOB, a
TaKke onucanus 1,5 MiH.
3apyOeKHBIX U POCCUUCKUX
JIUCCepTaIUH.
2800 poccuiickux KypHaJIOB Ha
0e3B03ME3/THOI OCHOBE
S. ba3za Hanmonanenas uadopMaimoHHo- http://elibr ABTOpH30
AAHHBIX AHAJTIUTHYECKAs CUCTEMA, ary.ru BaHHBIH
Science Index | akkymymnupyromias 6osnee 6 JOCTYII.
(PUHIL) MUJUTMOHOB MyOIHKAIIUN POCCUICKIX
aBTOPOB, a TaK)Ke MHPOpMALUIO 00 X Hossouser
uuTHpoBaHuu U3 6osee 4500 JOTIOJIHATD 1
POCCHICKHUX KYPHAJIOB. YTOHHATD
CBEICHHUS O
nyOIMKanusax
yuensIx KBI'Y,
UMEIOUINXCS B
PUHI
6. Hauunonan OObeTuHEHHBIN AJIEKTPOHHBII https://H30. Hocrym ¢
bHas KaTajaor OHI0B POCCUMCKHUX pd 3JIEKTPOHHOTO
JJIeKTPOHHAst | OUOIMOTEK, coAep KAl YUTAJIBHOTO
ouoaumorexka | 4 331 542 371eKTPOHHBIX TOKYMEHTOB 3aJa
PI'b 00pa30BaTeNbHOTO U HAYYHOTO Ooubnmorexku
XapaxkTepa 110 pa3JIMYHBIM OTPaCIIAM KBI'Y

3HAHUH

MeToanyeckue yKa3aHusl 10 MPOBEICHUIO Pa3JIMYHbIX 3aHATHH

MeTtonuueckue yka3aHusi IPUBOJATCS B ONMUCAaHUU BCEX JAOOPATOPHBIX padoT,

MPETYCMOTPEHHBIX HACTOSIIMM KypcoMm. JlocTynm K OmUCaHUsSM J1aOOpaTOPHBIX

pabot

pean3oBaH

(http://open.kbsu.ru/).

Ha canrte
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MeToauveckue peKOMEHAAUMH K YTEHUIO JIEKIMH.

OcHoBHBIMH (OpMaMU OpTaHU3ALMK YUEOHBIX (ayJIUTOPHBIX)3aHATHN

ABJIAIOTCA JICKOWH U ITPAKTHYCCKHUC 3aHATHA.

[Ipy moOATOTOBKE  JIEKIMOHHBIX  3aHSATUN TMpenojaBaTelib JOJKEH
OTPENENIUTh IIEN W 3aJa4M JICKIIUH, pa3paboTaTh IUIaH MPOBEACHUS JICKIIUH,
OCYIIIECTBUTh noAOOp JUTEpaTyphl (O3HAKOMJICHHE C MEPUOAUYECKUMU
U3JaHUSIMU 110 TeMe JIEKIHMi), OTOOp HEO0OXOAWMOro M JOCTATOYHOTO IO
coJiep>KaHMI0 yuyeOHOro marepuaina. JIEKTop ompeaessieT METOMbl, MPUEMbl U
CpeAcCTBa MOJJIEpKaHUSI WHTEpeca, BHUMAaHUs, CTUMYJIMPOBAHUS TBOPUYECKOIO

MBIIIJICHUA CTYACHTOB.

Jlexuus 0JKHA BKIIIOYATh B KA4eCTBE 3TANOB  (HOPMYJIUPOBKY TEMBI
JICKIUH, TepeueHb BOIPOCOB, W3JI0KCHHUE BBOJIHOM YacTH, OCHOBHOM 4YacTH,
KpaTKHWE BBIBOIBI IO KaXXJOMy PAacCCMOTPEHHOMY BOMPOCY U PEKOMEHJIAIUH
JUTEPATYPHBIX HWCTOYHWKOB II0 H3jaraeMbIM Bompocam. Ecimm  odepemHoe
3aHATHE SBISICTCS TIPOJIODKCHUEM  MPEAbIAYIICH JICKIIHH, IeJIeCo00pa3Ho
KpaTko c(hOpMyJIUPOBaTh IOJMYYEHHBIC paHEe pe3yIbTaThl, HEOOXOAMMBIC IS
MOHUMAaHUS W YCBOCHHS HW3Y4aeMBIX BOIPOCOB. B 3aKIIOUMTETHLHON YacTH
JICKITUH KeIaTeIbHO 0000IMTh, HAanboJIee BAXKHBIC M CYIIIECTBEHHBIE MOMEHTHI
JIEKIINH, CAeNaTh BBIBOJABI, a Takke CGHOPMYIUPOBATh 3adaddl IS
CaMOCTOATENLHON PabOThI CTYJEHTOB U yKa3aTh PEKOMEHIYEMYIO JINTEPaTypy.
[{enecooOpa3Ho Takke OCTaBUTH BPEMs JIJIi OTBETAa Ha BOIMPOCHI CTYJICHTOB M

BO3MOXHYIO TUCKYCCHUIO I10 MU3JIOKCHHOMY MAaTCpHUaly Ha JICKIIUH.

Coz[epncaHHe JCKIIHUHN I10 HaHHOﬁ JAUCHUIIIINHEC JOJIDKHO COOTBCTCTBOBATH
JAUIAKTHYCCKHUM IIPUHIUIIAM, KOTOPLbIC 00ecIeYnBaroT COOTBECTCTBHUC
Hn3jlaracMoro marcpuaja HAYYHO-MCTOAMYCCKUM OCHOBaM HenaromquKoﬁ
JACATCIBbHOCTH. OCHOBHBIMH W3 HHX SBIISIIOTCS HCJIOCTHOCTb , HAYYHOCTbD,

AOCTYIMIHOCTb, CUCTCMATUYHOCTb M HAI'TIITHOCTD.
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O} heKTUBHOCTD JICKITUH MOXKET OBITh TOBBIIICHA 34 CYET PAIMOHATIHLHOTO
WCMOJIb30BAHUE TEXHUYECKUX CpeACTB. KOMIUIEKTBI ~TEXHHYECKHX CPEACTB
HEO0OXOJAMMO TOTOBUTH K KaXKIOW JIEKIIMU 3a0JIarOBPEeMEHHO, HE Meperpysas

HMH ayAUTOPHIO.

CymiectByeT KiaccuuKkaius JEKIUA 10 TUIaM M MeToJaM  HX
npoBeJieHUs (BBOJIHAs, YCTAaHOBOYHAs, MporpaMMHas, 0030pHas, UTOTOBas H
np.). Ilpu u3noxkeHuu MporpaMMHOrO Marepualia Mo JaHHOW JUCHUILIMHE Ha
JICKIUSAX PEKOMEHIYETCs IMIMPOKOE HCIOJIB30BaHUE CPEACTB MH(OPMAIIMOHHO-
KoMMYyHUKaIIMOHHBIX TexHosoruu (UKT) u aynuo-Buneorexuuku. [Toaroroska
BUJIEO — JICKIIUM COCTOUT B MEPEKOIUPOBAHUU, IEPEKOHCTPYUPOBAHUHU YUEOHOM
nHpoOpMaMu MO TeMe B BH3yalbHYIO (HOpPMY IS MPEABSBICHHUS CTYISHTaM

yepe3 TEXHUYECKUE CPECTBAa 00YUEHUS UIH CXEMBI, PUCYHKH, YEPTEKU.
MeToanyeckue peKOMeHIAlUM 110 IPOBEACHUIO NPAKTHYECKUX 3aHATHI.

[TpakTHueckue 3aHATHS JOJDKHBI oOecreunBaTh (POPMUPOBAHUE, TPEKIE
BCEr0, KOMIIOHEHTOB «YMETb» 3aJlaHHbIX JUCHUIUIMHAPHBIX KOMIIETEHIIUH.
[TpakTHueckue 3aHATUS MO JUCUUIUIMHE JIOJDKHBI OBITh OPUEHTHUPOBAHBI, KaK
NpaBuiIO, Ha pelleHue TUMOBbIX (0a30BBIX) 3aj;ad, B Oynyuei
npo(hecCHOHANBHON JEATENbHOCTH C  HCIIOJIb30BAHUEM METOJIOB, METOMMK,
dbopMyJ1, MOAXOI0B, AITOPUTMOB, MOJENIEH U MPOUYNX, U3JI0KEHHBIX Ha JICKLUAX

B MaTepHayiaX, BHIHECEHHBIX HA CaMOCTOSTENIbHYIO paboTy.

B xoxe mpoBeneHMs NPaKTHUYECKUX 3aHATHUM NPENOAABATEIb MOMOTAET
CTYJIEHTaM OBJIAJIETh HAy4YHOW TEPMHUHOJOTUEH, CBOOOJIHO ONEPUPOBATH €10,
NPUMEHSTH €€ NP aHalu3e (PU3NYECKHUX 3aJlay. Y CcreX MPaKTUYECKUX 3aHSITHM
10 JOHMCLUIUIMHE 3aBUCUT OT KAa4eCTBA IOATOTOBKHM K HEMY IPENOJABATENS U
CTyleHTOB. lloAroToBKa K NPAKTUYECKUM 3aHATUSAM [PELyCMATPUBAET
COCTaBJICHHE NPOAYMAHHBIX IUIAHOB MX IPOBEICHHUS C  YKa3aHUEM
PEKOMEHI0BaHHOU JIUTEPATYPhl U IOJO0P HATIJISIIHBIX TOCOOHIA.

Ha  npakthueckux  3aHATHSIX  IPENOAABaTEllb JIOJDKEH  CO3/1aBaTh

HEMPUHYKJEHHYI0 OOCTaHOBKY B AayJUTOPUHM M OPraHU30BaTh  OXKUBJICHHBIH
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oOMeH MHCHUAMH, TIIOJICMHUKY W JHUCKYCCHUIKO II0 OCHOBHBIM  BOIIpOCaM
MMPAKTHYCCKHUX 3aHATHMH. HCO6XOI[I/IMO pa3dBuBaTh MW IMOOIIPATH AKTHBHOCTDH
06yqafom1/1x051, I[O6I/IB3TI)C$I HNX BHHMATCJIBHOTO WM KPUTHYCCKOI'O OTHONLICHUA K
BBICTYIIICHUIO COKYPCHHUKOB

8. MaTepuajibHO-TeXHHYECKOE O0ecneyeHue JUCITUNTIUHBI

JIEKITMOHHBIE ayTUTOPUH, B KOTOPBIX UMEETCsI HeOOX0IMMOe 000pyI0BaHUE
JUISL 9TEHUS JICKIUH: MYJIbTUMEIUUHBIE TOCKU, TPOEKTOPHI, HOYTOYKH, HaOOp
TAONHIT ¥ CJIAiI0B, KOMIUIEKT OOOpPYIOBAHUS IJIsi MPOBEACHHS ICMOHCTpAIIAN
busnueckux onbiToB. duzmdeckue igabopaTopuu Mo oOmEeMy Kypcy (GHU3HKH.
JlaGopatopun o00Opya0BaHbl MpUOOpaMU M yCTAaHOBKaAMHU, HEOOXOAUMBIMU JIJIsi
BBITIOJIHEHUS ~ CTYJCHTaMH  JAOOpaTOpPHBIX  paboOT, MPEIyCMOTPEHHBIX B
busnueckom mpaktukyme. [lo BceM pasznenaM MeEXaHUKH HMEIOTCS y4eOHbIe

ocoOUs U METOANYECKHUE YKa3aHUs K JTJA0OpaTOPHBIM paboTaM.

IlepeyeHb NporpaMMHBIX NPOAYKTOB BKJIKOYAET :

* IIpoayktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) mommucka (Open Value Subscription) Ne V
2123829;

+ Kaspersky Endpoint Security Cranmaptabiii Russian Edition Ne
muren3un 17E0-180427-050836-287-197;

* Academic MathCAD License
* Apxusatop 7z (6ecrutataoe I10)

* Ilporpamma pana pa6otrel ¢ pdf nyOnmukaumssmu Adobe Reader

(6ecrmataoe T10)
» IIaker maremaTnueckoro anaiau3a SMath Studio (6ecruratroe 110)
* Cucrema noctpoenue rpadukoB SciDAVis (6ecrutatHoe T10)

* Cpena pa3paboTku BUPTyanbHbIX pubopoB MyOpenLab
(6ecrutatHoe 110)
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Cucrema gokaneHoil cetn KBI'Y mpepocraBiiieT  BO3MOYKHOCTh
OJHOBPEMEHHOM paboThl  OOJIBIIOrO KOJMYECTBAa IOJb30BAaTENe Kak B
JOKaJIbHOM ceTH By3a, Tak M dYepe3 ceTb «MHTepHET» ¢ coOMoneHneEM
TpeOoBaHMIT MH(POPMAIMOHHON OE30MACHOCTH M OTpPaHMYEHUEM JOCTyMa K
uHpopMaluu. DIEKTpOoHHas THPOPMAIMOHHO — oOpa3oBarenbHas cpena KbBI'Y
MO3BOJIIET OCYLIECTBIIATh paboTy oOyuaromuxcs U3 1000l TOYKHM AOCTyIa, B

TOM YHCJIC U3BHC By3a.

9. CpeIlCTBa agalnrTannuu npenmoaaBaHus AUCHUITIIMHBI K

HOTpCﬁHOCTHM HHBAJIHUI0B ! JIMI ¢ OrPAHHYCHHBIMHUA BO3MOKHOCTAMU

JIsi CTYAEHTOB C OTrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI CO3aHBI
CrieruaibHble YCIOBUA IS MOJy4YeHUs: oOpa3oBaHusa. B 1emsix A0CTymHOCTH
MOJIYYeHHUsS] BBICIIEr0 00pa3oBaHUsi MO 00pa30BaTENbHBIM MPOrpaMMaMm
WHBAIMJAMU W JIMIAMH C OTPAHUYCHHBIMM BO3MOXKHOCTSAMH  3JI0POBBSA
YHUBEPCUTETOM oOecreunBaeTcs: 1)anbTepHaTHBHAs Bepcus OQUIIMATBLHOTO
caiita B cetu «MHTepHeT» I CHA0OBUIAIIMX; 2)IIPUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00YyYaIOMEeMyCsi HEOOXOIUMYIO TMOMOIIb; 3)/1 Jisl UHBAJIUJOB U
JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBBS MO CIIYXY - JyOJMpPOBaHUE
BCIyX CHOpPaBOYHOM WHOpMalMu O pacnucaHuM y4eOHBIX  3aHSTHUH;
oOecrieueHne HAJICKANTUMU 3BYKOBBIMH  CPEJICTBAMH  BOCIIPOM3BEICHUS
uHpopmaruu. s WHBAIUIOB M JIUIl C OTPAHUYECHHBIMHU BO3MOXHOCTSMHU
3I0POBbSI, UMEIOIIUX HAPYIICHUS OMOPHO-ABUTATEILHOIO arapara, CO3aHbI
MaTepUATbHO-TEXHUYECKUE  YCIOBUSA  OOECIEYMBAIONINE  BO3MOXKHOCTH
OecpensITCTBEHHOTO JOCTYyMa O0yJarouuxcs B y4eOHbIC MOMEIICHUS, OOBEKTY
NUTAHUS, TYyaJeTHblE W Jpyrue TOMENIEHUS YHUBEPCUTETa, a TaKXKe
npeObIBaHNUSI B YKAa3aHHBIX TMOMENICHUSAX (HAJUYHE PACHIMPEHHBIX JIBEPHBIX

MIPOEMOB, MOPYYHEHN U IPYTUX NPUCTIOCOOIECHU).
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Jluct u3MeHeHui (JI0NoTHEHU) B pabouei mporpamMme U CHUIUIUHBI

«MonekymnspHas pusmka

1o HampasJieHuto NoAroToBkH 11.03.04 DnekTpoHrKa U HAHORJIEKPOHUKA

Ha 2021 — 2022 y4yeOHbIil TOJ

Ne /i | Dnement (mynkr) PI1J] [TepeueHb
BHOCHMBIX

N3MEHEHUHN

IIpumeyanue

OOcyxkeHa 1 peKOMEHI0BaHa Ha 3ace/laHuu Kadeapbl

(bU3MYECKUX OCHOB MUKPO- U HAHOAJICKTPOHUKH,

poTOKOJT Ne OT « » 2021 r.
3aBenyromuii kadeapoi /P.1.Temes/
MOAIHCH pacmmdpoBKa MOANCH nara
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