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PaGouas nporpamma nucuumuinael « MosnekynspHas ¢pusukay /cocT. [pimexoBa
A.X.—Hanpuuk: KBI'Y, 2024 1., 38 c.

PabGouass mporpamma mnpeqHazHayeHa JUIS CTYIEHTOB OYHOW (HOpMBI
oOydyeHuss 1o  HampaBieHuto noarotoBku  11.03.04  DnextpoHuka
HAHOXJIEKTPOHUKA, BO 2 cemecTpe, 1 Kypca.

PabGouass  mporpamma  cocTaBieHa C  y4eToM  (peepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BHICIIErO 0Opa3oBaHUS IO
HampaBieHuto noaArotoBkn 11.03.04 DnekTpoHHKa UM HAHORJIEKTPOHMKA,
YTBEPKJIEHHOTO TpHKa3oM MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
@eneparuun oT «19» 09 2017 r. Ne927 m  3aperucTprUpOBAHHOTO MPUKA30M
MunnctepctBa roctuiuu Poccniickoit @enepanuu ot 10.10.2017 No48494.



Conepxanue

Pa3I[CJ'IBI JUCHUIIITUHBIL, U3YYACMBIC B CEMECTPC ... 8

JIuct u3mMeHeHuit (IONOTHEHH) B pabouelt mporpaMMe AUCHUTUITHHBI

1. Heanb u 3a1a4u 0CBOEHUS IMCUMILINHBI

Lenpto wu3ydyeHUss IUCHUIUIMHBL «MonekynspHas (usuka», sBiIseTcs
npeacTaBieHue  (U3MKM  KaK ~ pe3yjabTaTa  HaONIOJEHUs, SKCIEPUMEHTa,
pa3MbllUIeHHs U 00001eHus onbiTa. M3yyas Hanbonee oOiue u mpoctbie (GopMbl
JIBUKCHHMS] MaTepud M B3aUMHOE INIpeBpalleHHe OTUX (OpM JIBUKECHUS,
HE0O0X0auMO c(opMHpOBaTH B CO3HAaHMM CTYAEHTa TaKyl KapTHUHY, KOTopas

HanOoJIee TIOJIHO OTpakasia Obl CBOMCTBA peaIbHOTO MUpAa.



Tak kak Hayka B 3HAYWUTEJIBHOW YaCTH CBOEM HOCHUT IKCIIEPUMEHTAIbHBIN
XapakTtep, TO OJHOM W3 LEJNeld IPENOAABaHUS €€ SBIACTCI O3HAKOMIICHHE
oOyyarolmuxcs C OCHOBHBIMH  METOJAaMU  HAOJIOJIEHUS, U3MEPEHUs U
sKcriepuMenTa. [lomyueHHble 3HAHHUS JODKHBI CIOCOOCTBOBAaTh  Pa3BUTHUIO
(U3UYECKOTO MBIIIIEHUS CTYJIE€HTOB, OCBOCHUIO UMU COBPEMEHHOW (hU3MUYECKOM
KapTUHBl MHUpa, (OPMUPOBAHHE HAYYHOTO MHUPOBO33PEHUS M, TEM CaMbIM,
3aJI0KUTh QYHIAMEHT JIJIsl U3yUEHUS CIICIMATbHBIX TUCHIUTUIHH.

OcBoenue yueOHON quctMIUIuHbl « MosekynsipHas (pU3uKka» COCTOUT B TOM,
4yTOOBI, BBIPA0OTAaTh y CTYJEHTOB AUAIECKTUKO-MAaTEPUAIMCTUYECKOE MOHMMAaHUE
npupoAbl, chOPMUPOBATH HAYUYHBIA METOJ MBIIUICHHS, BOCIIUTATh MHKEHEPHYIO
UHTYULUIO, OCBETUTb MHUPOBO33PEHUYECKHME U METOJOJIOTUYECKUE MPOOJIEMBI
(U3UKH, OTPa3UTh OCHOBHBIE YEpPThl COBPEMEHHOW E€CTECTBEHHO - HAay4YHOU
KapTHUHBl MHpa, IO0Ka3aTb Ba)KHYIO pOJIb COBPEMEHHOW (M3UKM B pPEIIEHUU
r100aabHBIX MPOOJIEM YelloBeYeCTBa (PHEPreTHUECKOM, SKOJOTUYECKOW U [p.);
IIOATOTOBUTHh CTYACHTOB K HM3YYEHUIO TEOPETHYECKHX M CIIEIUAIBHBIX KYpCOB
bu3uKH.
3anauu:

- JaTh CTYIEHTaM OCHOBHbBIC IIOHATHUSA, OIIPEAEIEHUs M  3aKOHBI
MOJIEKYJIIPHOM (PUBUKH;

- pPa3BUTh HABBIKM JKCIIEPUMEHTAIBHOTO HCCIIEIOBAHUS W ONPENCIICHUS
OCHOBHBIX IIAPAMETPOB U CBOMCTB TEI;

- OCBOUTh METOAMKY aHAJIN3a U PELICHUS 33/1a4.

W3yyeHue AMCUMIUIMHBI HANpPaBJICHO HA MOJATOTOBKY CHELUUAIUCTOB, CIIOCOOHBIX
pemaTh npooJieMbl, BOZHUKAIOIIKWE MPU MPOU3BOACTBE M SKCIUTyaTallMy U3IEIHUM
ANEKTPOHUKM M HAHOPJEKTPOHMKM C Y4YeToM 00JacTH, THUIOB U 3ajay
npo(ecCUOHANBHON JIEATETbHOCTH B COOTBETCTBUU C MPO(PECCHOHATBHBIMU
CTYJEHTaMH:

° 40.058 «IHXeHep-TEXHOIOoT 1o IIPOU3BOJICTBY 1531 (17071

MHKPOAJIEKTPOHUKW», KOTOPBIM YTBEpXKIE€H mnpukazoM MuHntpyna Poccum ot
03.07.2019 Ne480n u 3apeructpupoBan Muntoctom Poccun 29.07.2019 No55439;



° 40.104 «CnenuanucT Mo U3MEPEHHIO apaMeTpoB U MOAU(PHUKAIIUN CBOICTB
HAHOMATEPHUAJIOB U HAHOCTPYKTYP», KOTOPBIM YTBEpKIEH IMpukazoM MUHTpyIa
Poccun ot 07.09.2015 No593Hu (B penakuum, BBegenHo# B neicteue ¢ 20.01.2019
r. npukazom Muntpyna Poccum ot 14.12.2018 Ne807H) u 3apeructpupoBaH
Munroctom Poccum 23.09.2015 r. Ne38983.

2. Mecro aucuumiinssl B ctpykrype OITOIT BO

JucuumuinHa oTHocHuTCs K 0a3zoBor yactu b1.5.16.02 yueOGHoro miana
11.03.04 DnekTpOHKMKA HAHOAJIEKTPOHUKA.

JUist  yCHEemHOro yCBOGHHWSI JUCHUILTUHBI «MonekynsapHas — (u3nKa»
HE00X0IMMO 3HaHHE (U3UKU B TIpeliesiaX MPorpaMMbl CPEAHEH IIKOJBI , a TaK XKe
napajuieIbHOE U3yYE€HNE MaTEMAaTUKH, B YaCTHOCTH, TAKUX €€ Pa3/IeNoB, KakK:

a)  Maremarnueckuii aHanu3 - JOudQepeHIHabHOE W HWHTErpalibHOE
UCUYHUCTIeHUE PYHKIIUM HECKOIBKUX MEPEMEHHBIX

0)  DleMeHTbl TEOpUU BEPOSITHOCTH U MATEMATUYECKON CTATUCTUKU

B)  Juddepenuuanbusie ypaBHeHHs - auddepeHnuanbHble yYpaBHEHUS C
pa3leNAoIUMUCA  TIEPEMEHHBIMY, U PepeHlnaNbHbIE YpPaBHEHUS BTOPOIO
MopsAKA.

OcBoenue JVCLIUIITIMHBI «MounekynsapHas duznka» JOJIKHO
NPEAIIECTBOBATh M3YUYEHHUIO NHUCLUUIUIMH: 3JIEKTPUYECTBO U MAarHeTH3M, OITHKA,

bu3mKa KojaebaHuil U BOJH.

3. TpeGoBaHus K pe3yjabTaTaM OCBOCHUS AUCIUTUIUHBI
[Tponecc M3ydeHus: AUCHUILIMHBI HAMlpaBJieH Ha (OPMHUPOBAHUE IJIIEMEHTOB
cieayromux komnereHuid B cootBeTctBUM ¢ OI'OC BO u OIIOIT BO mno

JaHHOMY HAIIPAaBJICHUIO IMOATOTOBKU:



Kareropus Kon wu naumenoBanue | UHnukaTopsl (MOKa3aTenu) IOCTHXKEHUS
KOMIIETEHIIUHA THUII | KOMIIETEHIIUA KOMIIETEHIUHA
3amaq
CucremMHoe n | YK-1.Crocoben VYK-1.1.
KPUTHYECKOE OCYIIECTBIISTh IIOWCK,
. 3HaTh: - METOAMKM TIIOMCKa, cOopa U
MBIIICHHE KpUTUYECKUI aHamu3 u
o0paboTkn wuH(pOpManMM;, aKTyaJbHBIC
CHHTE3 nHpopManuu, N
. | poccuiickue u 3apyOeXHbIE HMCTOYHUKH
MPUMEHATh ~ CUCTEMHBII

MOAXOA JUISl  PEIICHUS
IMOCTaBJICHHBIX 3a1a4

uH(popmanuu B chepe npodeccruoHambHOU

JEATEIIbHOCTH; METOJ CHUCTEMHOI'O
aHaIu3a.
YK-1.2.
YMeTb: -NPUMEHATh METOJMKH ITOMCKA,

coopa wu  o00paboTkum  UWHPOpPMALUH;
OCYHICCTBJIATDH KpI/ITI/I'-IeCKI/Iﬁ aHaJlIu3 H

CHHTC3 HH(bOpMaL[I/II/I, nonyquHoﬁ u3

pa3HbIX HCTOYHHKOB; NPUMEHSTD
CHCTEMHBId  TMOAXOA  JUIS  peIIeHHS
IIOCTABJICHHBIX 3371a4.
Hayunoe MbleHue OIIK-1. Croco6en | OIIK -1.1.
UCIOJIb30BATh
[IONOYKEHHS, 3aKOHBI 1 3HaeT (byHIaMeHTalbHbIe 3aKOHBI
METONBI  ecTecTBeHHBIX | TPMPOABI M OCHOBHBIC ¢usnyeckue u

HAayK W MaTEMaTUKW IJIA

MATEMATHUYCCKUC 3aKOHBI

peICHUA 3aaq | OrIK-1.2.
WH)XCHEPHOU
IOEATCIBHOCTHU Ywmeer IIPHUMCHSAITH (1)I/I3I/I'~I€CKI/IG 3aKOHBI U
MaTe€MaTUYeCKHe METOAbl I PEIICHHS
3a/lady TEOPETUYECKOr0 U MPHUKIATHOTO
XapakTepa
OIIK-1.3.
Bnageer  HaBBIKAMU  MCITOJIB30BaHUS
3HAaHUN (U3UKK W MaTeMaTUKU TpU
pEIIeHUH IPAKTUYECKUX 3a1au
Hccnenosarensckast OIIK-2. Cnocob0en | OIIK-2.1.
CaMOCTOSTEIHHO
JIeATEIIEHOCTD HpOROMIATS Haxomur W KpuUTHYECKH aHAIM3UPYET
JKCHEPUMEHTAIIbHbIE HHpOpMaLIO, HeOSSXOHHMyIO A
HCCIIEI0BAHMS 4 | PELICHHS TIOCTaBICHHOM 3a/1auM




ucroip3oBath ocHoBHBIE | OITK-2.2.

npueMsl  00pabOTKU |
PaccmarpuBaeT BO3MOXKHBIE BapHUAHTEHI

peICHUA 3aJa4u, OLICHUBAas1 Hux

MpeACTaBICHUS

MOJIYUYCHHBIX JAaHHBIX
JOCTOMHCTBA U HCJOCTAaTKH

OIIK-2.3.

dopMymupyeT B paMKax IOCTaBICHHOM
LEean IIPOCKTa COBOKYITHOCTh
B3aUMOCBS3aHHBIX 3a/1a4,
00€eCIIEYNBAIOIINX €€ TOCTHKEHUE

B PE3YyJIbTaTC OCBOCHHUA JUCHUIINIMHBI CTYACHT JOJIKCH!

3HAaTB:

- OCHOBHBIC TIOHATHS WM 3aKOHBI MOJICKYJISPHOW (M3UKHA, MX MaTEeMaTHYECKOe
BBEIPKCHHUC;

IPaHUIBI WX TIPUMEHHMOCTH, IIPUMCHEHHE 3aKOHOB B  IPAKTHYCCKHUX
MIPIIOKCHUSX;

- ¢pyHIaMeHTaIbHbIC (PU3UUECKUE ONBITHI U UX POJIb B pPa3BUTHH HAYKH;

METO/IbI SKCIIEPUMEHTAIPHOTO ¥ TEOPETHYECCKOTO UCCIICIOBaHMS B (DU3UKE;

- IOHUMATh CYIIHOCTH SIBICHUN B MEXaHUKE;

- OCHOBHBIC (DM3WUYECKUE BEIIMUMHBI U (PU3UYCCKUE KOHCTAHTHI, UX OIpPEACIICHHE,
CMBICII, CIOCOOBI U €IUHUIIBI UX U3MEPEHUS;

VYMeTs:

- TPaBUJILHO TMOHUMATh U OOBACHATH (DU3UUYCCKHE 3aKOHBI SBJICHUS M CBOWMCTBA
TEJ, OTJIMYATh TUTIOTE3bI OT HAyYHBIX TCOPHIA;

- TIOJB30BAThCSA OCHOBHBIMH (DU3WYSCKHUMHU TNpHOOpaMH, CTaBHTh M pPEIIaTh
MIPOCTEHIINE PKCIIEPUMEHTAIbHBIC 33/1aUH;

- BUJICTh (PU3UYECKOE SBJICHUE C Pa3HBIX TOUCK 3PCHMUS;

- MBICIIUTh TBOPYECKH U CAMOCTOSTEIIBHO;

- I0JIB30BATHCS MPU PAbOTE CIPABOYHON M YUEOHOU JTUTEPATYPOK;
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- OLICHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMaLIUY;

Branern:

- MCTOJaMH Ha6JII-0,ZIeHI/I$I U TOYHOI'O UBMCPCHU, 4 TAKIKC OCHOBHBIMH IIPUCMaMH U

METOIaMH 00paOOTKU PE3YNIBTATOB SKCIEPUMEHTA;

- MCTOAaMHU PCIICHHUA KOHKPCTHLIX 3ada4 U3 pa3JIMYHbIX oOJracTel

MOJIEKYJAPHON (PU3UKHU U TEPMOJIMHAMUKU.

[IprnoOpecTH ONBIT AESITEIBHOCTH:

- B 00J1acTu IMPOBCACHUA (i)I/I3I/I‘ICCK01“O OKCIICPUMCHTA

4. ConepkaHue U CTPYKTYpa TUCIUILINHBI

HanmenoBaHue pa3ziennos (TeM) U UX COAEpKaHUE IPUBEICHBI B Tabule 1.

Pa3ﬂenm AUCHHUIIIIMHBI, U3y49adCMbIC B CCMCCTPC

Tabmuma 1

Ne
pas3jiena

HaumeHnoBaHue n coa€cpiKxaHHuE pa3jicjioB

KoaunuecTBo 4acoB

Bcero|Konrakruas
pabdorta

J 113 JI3

CPC

2

3 4 5 |6

DJ1eMeHTBI MOJIEKYJISAPHO - KHHETHYECKOH Teopun

CratucTuueckuil 1 TepMOAMHAMUYECKUA METOIBI
uccieoBaHus. MakpoCKOIMUUECKOE U MUKPOCKOITUYECKOE
COCTOSIHHE TEPMOJIMHAMUYECKOMN cucTeMbl. Macca u
pa3Mmepsl mosiekyn TemoBoe paBHoBecue. [lonaTre
TeMIiepaTypbl. MoJienb uaeabHOrO ra3a. 3aKOHblI,
ONKMCHIBAIOIINE MMOBEACHUE UICATTBHOTO Ta3a. Y paBHEHUE
COCTOSIHMS MJI€aJIbHOTO ra3a - Ypanenue Knaneiipona -
Menneneena

4 3

10.

IlepBoe HaYaJI0 TEPMOAUHAMHUKH
Buyrpennss sneprus cucremsl. [lepBoe Hauano
TepMoauHaMuKu. PaboTa coBepiiaemast TeI0M Ipu

M3MEHEHHUAX o0bema. Hucio cTerneneit CB060,Z[BI MOJICKYIJIBI.

3aKoH pacmpeeeHus] YHEPTHUH 10 CTETICHSIM CBOOO/TBI.
Tennoemkocts. YpaBHenue Maiiepa. Hegocrarku
KJIACCHYECKON TEOpHUH TeroeMKocTu. [Tonstue o
KBaHTOBOM TEOPUU TEIUIOEMKOCTH.

10




JJeMeHThl CTATUCTUYECKOH PU3UKH

HekoTopble mTOHATHS U3 TEOPUH BEPOSATHOCTH.
XapakTep TEIUIOBOTO JABMXKCHHUS MoJieKyd. Ywucio
yIapoB MOJIEKYJ O CTeHKY. JlaBjieHue ra3a Ha CTCHKY.
OCHOBHOE ypaBHECHHE MOJICKYJISIPHO KHHETHYECKOH
TEOpUU UJealbHBIX Ta30B. 3akoH MakcBemia o
pacnpenesieHUue MOJIEKYJ] IO CKOPOCTSIM W JHEPTHSM.
bapomeTrpuueckas dbopmyna. Pacnipenenenus
bonpnmana u MakcBenna - boabsiimana. CpeiHee 4uUCIO
CTOJIKHOBEHHHU W CPEIHss JUIMHA CBOOOJHOTO mpobera
MoJiekys. OmnbITHOe 00OCHOBaHHE MOJICKYJISIPHO -
KUHETUYECKON TEOPUH.

Makpo - 1 mukpococtosinue. CTaTUCTUYECKUH BEC.
DHTponus .

10

Bropoe Haya10 TEPpMOAMHAMUKH.

DHTponHA UAeaIbHOTO raza. HekoTopeie nmpuMeHeHus
sHTponuU. TepMOAMHAMUYECKUE TOTCHIIUAIIBI.
Amuabaruerii porecc. [lomutponHsiid porecc. O6paTuMeie
U He oOpaTuMble mporecchl. KpyroBoii mporiecc (LUKII).
Bropoe nauano repmoaunamuku. Teopema HepHera.
TeroBbie qBUTATENN M XOJIOMIIbHBIC MAITHHbBI. LUK
Kapno u ero KIIJI muis uneansHoOro rasa.

I'a3 ¢ MexMOJIEKYJISIPHBIM B3aUMOACHCTBUEM U
JKHIKOCTH.

Cuibl M MOTEHIIMATIbHAS SHEPTHS MEKMOJICKYIISIPHOTO
B3anMO/IeicTBUS. Y paBHeHUE Ban - nep - Banbca.
N3otepmel Ban - nep - Banbsca u ux ananus. CBOMCTBO
x)uakocrei. [ToBepxHocTHOe HaTskeHHE. CMayuBaHUE.
JlaBiieHrE O UCKPUBJIEHHON MTOBEPXHOCTHIO KUAKOCTH

Teepaoe cocrosiHue

TBepasie Tena. MOHO- ¥ MOIUKpUCTAIUIBL. THUIIBI
KPUCTAJIIMYECKHUX TBEPBIX Tell. JleheKThl B KpucTasuiax.
TennmoeMkocTh TBepAbIX Tel. Mozaens DitHmTelina u [lebas.
[Tpencrasnenue o poronax. daszossie nepexosl I u Il poaa.
Kpucrannu3zanus, miasiaeHue, McrapeHue, cyonuMarus.
®da3oBbIC AUATPAMMBI.

SIBjieHus mepeHoca.

MounekynsipHO - KHHETUYeCKasi TEOPHsI SIBJIEHUU IIEpEHOCca
B razax. uddysus B razax. Bszkocts ra3os.
TemnonpoBoAHOCTH ra30B. YIIbTpapa3peKEHHBIE ra3bl.
Oddys3us. Temmosas 3dhdy3ust.

Hroro

144

34

34

59




CTpyKTypa JUCHUILIMHBI IPEACTaBlIcHa B Ta0OIHIIE 2.
Tabmura 2.

OO6m1ast TPy 10€MKOCTh JUCIUILIMHBI COCTaBIIAET 5 3aueTHBIX eauHull (180 yacoB)

TpynoeMKoCTh, 4achl

Bun pabotsr

2 cemectp | Beero
OO6u1ast Tpy10€eMKOCTh (B yacax) 180 180
KonrakTHas paboTa (B yacax): 85 85
Jleximonnsie 3anstus (JI) 34 34
[IpakTuueckue 3ausarus (113) 17 17

Cemunapckue 3ansrus (C3) - -

JlabopaTtopusbie pabotsl (JIP) 34 34

CamocTosiTenbHast pabota (B yacax): 59 59

Pacuetno-rpadpuyeckoe 3ananue (PI'3) - -

Pedepar (P) - -

Occe (I) - -

Kontposnbshas padora (K)

CamMocTosTeIbHOE U3yUYeHUE Pa3IeioB/TeM

Kypcosas padora (KP) / Kypcosoit mpoext (KII) (KP) | - -

[logroroBka ¥ NPOXOXKICHHE  MPOMEXKYTOUHOM | 36 36
aTTecTalluu
Bua npoMexyTOYHOM aTTECTAlluN 3auer,

AK3aMEH

[lepeueHb JEKITMOHHBIX 3aHATUM MPUBEEH B TabauIe 3.
Tabmauia 3.

JleknmoHHBbIE 3aHATHSA
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Ne n/mt

Tema

1. CtaTucTUYECKUN U TEPMOAMHAMUYECKUN METO/bI UCCIEIOBAHMUS.

2. MaKpOCKOHI/I‘IeCKOC U MUKPOCKOIINYCCKOE COCTOAHUC TepMOﬂHHaMquCKOﬁ
CHUCTCMBI

3. Macca u pazmMepbl MOJIEKYII.

2 1. TennoBoe paBHOBecue. IloHsATHE TEMIEpaTypHI.
2. Mogenp uaeanbHOTO ra3a. 3aKOHbI, OMMMCHIBAKOIINE IOBEJIEHUE UACAIBHOTO
rasa.
3. YpaBHEHHUE COCTOAHUS UJI€AILHOTO raza — Y panenue Knaneipona —
Menneneesa.
3 Buytpennsis sueprus cuctemsl. [lepBoe Hauaio TepMOJUHAMUKH.
Pabora coBepiiaemast TeI0OM NPU U3MEHEHUSIX 00BbEMA.
4 1. Yucno creneneii cBOOOIbI MOJIEKYIBI. 3aKOH pAaBHOMEPHOT'O pacIipeieIeHus
SHEPI'UH 10 CTETIEHSIM CBOOOIBI MOJICKYIIBI.
2. TennoemkocTh. YpaBHeHue Maiiepa.
3. HenocraTku Kiaccuueckoil Teopuu TeroeMKocTH. [loHsTHe 0 KBaHTOBOW TeOpUun
TETIOEMKOCTH.
5 1. HexoTopsle NOHATHS U3 TEOPUN BEPOATHOCTH.
2. XapakTep TEIUIOBOTO JIBUKEHUS MOJIEKYIL.
3. Yucno ynapoB MOJIEKYIN O CTEHKY. J[aBlIeHUE Ta3a Ha CTCHKY.
6 1. OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO KHHETUYECKON TEOpHUH Hl€aIbHBIX Ta30B.
2. 3akoH MakcBeiia 0 pacrnpeaeeHUue MOJIEKYI MO CKOPOCTSM M DHEPTHUSIM.
7 1. Bapometpuueckas popmyna. Pacnpenenenus bonpimana u
MaxkcBeiia — bonpnmana.
2. CpenHee 4uCIO CTOJIKHOBEHUH U CPEIHSS JJIMHA CBOOOIHOTO
npobera MOJEKyIl.
3. OnbpITHOE 000CHOBAHUE MOJIEKYJISIPHO — KHHETHYECKOM TEOPHH.
8 1. Makpo — u Mukpococtosinne. CTaTUCTUUECKUH BEC.
2. DHTpONUA
9 1. ODHTponus naeanpHOro raza. Hekoropsle npuMeHEHUs YHTPOIIHH.
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2

. TepmoaguHamMudecKue MOTEHITUATIBI.

10

1

. AnnabaTHsIil poriecc. [lonuTponHsiil mpoiecc.

2. ObpaTtumbie U He oOpaTuMBbIe mporecchl. Kpyropoit nmpomece (IIUK).

11

1

2

. Bropoe Hauano repmoaunamuku. Teopema HepHcera.

. TermoBbie aBuratenu u xonoaunbHbie Mamuubl. [{uka Kapao u ero KIIJ nns

nacajJbHOIro rasa.

12

1.

2.

Cunpl ¥ IOTEHI[MATbHASI SHEPTUS MEKMOJICKYJISIPHOTO B3aMMOIEHCTBUSL.
VYpaBuenue Ban — nep — Baansca.

. U3otepmsl Ban — nep — Baanbsca u ux ananus.

13

. CBoiictBo x)xuakoctei. [loBepXHOCTHOE HATSHKEHUE.
. CmayuBanmue.

. HaBJ’IeHI/IC Iona HCKpI/IBHeHHOI}'I IOBECPXHOCTBLIO JKUJAKOCTH.

14

. TBepable Tena. MOHO- U IOJUKPUCTAIIIIBI
. Tunel KpucTamIN4eCKUX TBEPIBIX TEI

. JleekTrl B KpUCTaIaX.

15

2.

. TennoemkocTh TBepABIX Tel. Monens DiiHIITeHA 1 [{ebas.

Wcnapenue, cydnumanusi, mjiaBjieHue U Kpuctauinzanus. AMop¢Hsbie Tena

16

1

2

. ®a3oBhIC MNepexoabl ITull ponaa. KpI/ICTaJ'IJ'II/I3aI_[I/IH, IJIaBJICHUE, UCIIApCHUC,

cybonumarus.

. ®a3oBhIC AnarpaMmmal.

17

1

. SIBnenus nepeHoca B TCPpMOJAMHAMUYCCKHU HCPABHOBCCHBIX CUCTCMax.

2. Bakyym u Metonuka ero nojqydyerus. CBolicTa ylIbTpapa3peKEHHBIX I'a30B.

IIpakTH4yeckue 3aHATHS, UX COePKAHUE U 00bEM B Yacax.

Kaxnoe cemuHapckoe (MpakTHYECKOE), 3aHITHE Mpeanojaraer

3aKpENJICHUE TEOPETUUECKUX 3HAHUKW N0 TeMe€ JUCUMIUIAHBL.  J[iis

yCemHoro pemcHuA 3aaadd Ha MIPAKTHYCCKOM 3aHATHH, CTYACHTY

12




HEOOXOMMMO XOpOIIO OPHEHTHUPOBATHCSA (3HATH MaTepwand - SBICHUH,
Teopembl, paboune GOopMysbl) MO TeMe, MO0 KOTOPOM pemiarTcs 3aladu.
CTyneHT NOJKEH TOHSTh YCIOBHE 3ajJayd, YTO TpeOyeTcs OomnpeieiuTh B
3ajJlaue, KpaTKO BBINMCATh JaHHBIC 3a/1a4d. Y CII€X B PEIICHUH TOW WJIM UHOU
3a7aun 3aBUCUT (MpoiieHToB Ha 50 U Gojee) OT TOTO HACKOJIbKO MPaBUIBHO
OyneT cocTaBiieHa cxeMa (pUCYHOK) K 3ajiaye, C y4eTOM HalpaBJICHUS CHUIIBI,
JNeNCTBYIOIIEH HAa JAHHOE TeJIO (YacTUIY U T. 1.).

Huxe mpuBoasaTcsa 3aaauM, periaemMble Ha 3aHATUSX M JIoMa 1O

COOTBETCTBYIOIIMM TeMaM Kypca (auT. Ne:4)

Tema 1. MoJieKkyJISIpHO - KHHeTHYECKAs TeOPHUs UAeATbHBIX ra3oB (64.)

Howmepa 3amanuit - 2.1,2,3,4,5,6,7,8,9, 10;
Ha nom: -2.11, 12, 13, 14.
Howmepa 3ananmii 2.16, 17, 18, 19,20,21,22.23,24,25;

Paznensl AUCHUIIIIMHBI, U3y49aCMBIC B CEMCCTPC 8

Ilepedyennb 1a00paTOpHBIX padoT.
1. Onpenenenre yHuBEpPCaIbHOW ra30BOM MOCTOSTHHOW METOJOM OTKAUYKH.
2. OnpeniesieHue MOJIEKYJISIPHOM MACChI M TUIOTHOCTH ra3a METOJIOM OTKa4yKH.
3. Onpenenenne kodh UIIMEHTA TETUIONPOBOJHOCTH BO3yXa METOJAOM HarpeTou
HUTH.
4. OnpeneneHue cpeaHen NIMHBI CBOOOAHOTO Mpobdera u 3PpPeKTUBHOrO TUaMeTpa
MOJIEKYJT BO3TyXa.
5. Onpenenenne kodhPUIMEHTa BI3KOCTH BO3/1yXa KAMWJUISPHBIM METOJIOM.
6. OnpeneneHue OTHOIIEHUS TETNIOEMKOCTEH BO3/IyXa MPH MOCTOSTHHOM JIaBJICHUH
u o0peme MetonoMm Knemana - Jlesopma.
7. Onpenenenne TEIIOEMKOCTH METaNIOB METOZOM OXJIaXKICHUSI.
8. OmpeneneHue OTHOCUTEIBHOM BIAXXHOCTH BO3[yXa MCHUXPOMETPUUYECKUM
METOJ/IOM W TIOCTOSTHHOM TICHXpOMETpA.

9. Onpenenenne koduimeHTa BI3KOCTH XUAKOCTH 110 MeTory CToKca.

13



CamocrosiTe/ibHOE M3yUeHHe pa3aeaoB Jucuunauabl (Tadauna 4).

CamocTosiTenbHass paboTa CTYIAEHTOB - Ba)KHEWINIasi COCTaBHAs 4YacTh
obmiero mporecca obydeHus. [ImaHomepHas opraHuzanus 3TOro BUAa PabOTHI
SBJIIETCSI OJHUM W3 TyT€H TOBBIIICHUS YCIIEBAEMOCTH CTYACHTOB. B ydueOHOM
IJIaHE Ha KaXIbId CeMecTp MPeayCMOTPEHbI pas3inyHbie (OPMBI KOHTPOJISA 3a
CaMOCTOATENBLHOM pab0TOi: 00s3aTeNIbHbIE KOHCYJIbTAIIUHU, KOJUIOKBUYMbI, OTUET O
MOJATOTOBKE K JA0OPATOPHBIM M MPAKTUUECKUM 3aHSITHSIM.

Tab6mua 4.

No

paznena

BOHpOCI)I, BBIHOCHUMBIC HAa CaMOCTOATCIIbHOC N3YUYCHHC

KoJ1-Bo

qaCcoOB

1

2

3

Bpewms penakcanuu. YpaBHEHUE COCTOSIHUS MIEAIbHOrO ras3a. Y ClIOBUS,
IIPY KOTOPBIX MOJIEIb UICAIBHOIO Ta3a HE IPUrojHa. MareMaTH4eCcKuii
anmapar B TepMOAMHAMMKE. TemnoeMKoCTh Tela IHpU IOCTOSIHHOM
oobeMe. TemIoeMKOCTh Tella TpH IMOCTOSHHOM JaBieHuu. Popmyna
Maiiepa. Anmabatwdeckwii TpollecC. YpaBHEHHE aauadarel B
nepeMeHHbIX P-V. YpaBHeHue aanabatel B mepemeHHbIX T-V. PaboTal

MOJIUTPOITNYECKOTIO ITpoILecca.

22

Craructuueckuii  Bec.  ODHTpomus  Kak  Mepa  Oecropsiaka

TEPMOJUHAMHYECKON CHUCTEMBl. OHTPONHMS KaK Mepa BEpOSTHOCTU
repexosa TepMoAMHamMHueckoil cucrteMbl. CooTHomeHuss Makcsema.

IlonsTus TCPMOANHAMUNYCCKUX IMOTCHIIUATIOB.

22

VYpaBHenue Jlammaca s M30BITOYHOTO JIAaBJIEHUS  CO3aBaEMOIO
MCKPUBJICHHON MOBEPXHOCTBIO )UAKOCTU. Kiaccudukanus KpUCTaIIOB.
Cummerpust kpuctamuioB. Teopust Tternoemkoctu Jle6as. OcHOBHBIE
MPENOI0KEHNUsT TEOpHUH TeruoeMkocTH Jlebas. VYder KOHEUHOCTH
pa3MepoB MOJIEKYJI PEAJbHOTO ra3a M HX B3aUMOJCHCTBHUA. 3aKOHBI
Qg Qy3uu, nepeHoca, TemIONPOBOIHOCTH.

roro:

59

S. OueHoyHble MaTepPHAJIBI

ycneBaeMoOCTH

14
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@opMbl KOHTPOJISI TEKYIIHUX, MPOMEKYTOUHBIX M HWTOTOBBIX 3HAHUI
CTYJICHTOB MO JAUCIUILIMHE ONPEICISAIOTCS B COOTBETCTBUU C YUYEOHBIM IJIAHOM
o0pa3oBaTeabHON TPOrpaMMbl U B COOTBETCTBUU € eUcTBYOmMM [lonoxeHuem o
OQJIbHO-PEUTHUHIOBOM ~ CHUCTEME OLEHKH YycrneBaeMocTH cTylaeHToB KBI'Y.
[Tonoxenue o OaTbHO-PEUTHHIOBON CHUCTEME aTTecTalli OOydYaroluxcs B
KBI'Y pa3smemieno Ha caifte kbsu.@mail.ru JlokajabHble HOPMATHBHBIC aAKThI
KBI'Y. TecroBbie 3ananus no aucnuiuinHe « TepMoguHaMuka MexGa3HbIX TPAHHUIT
B MAaKpo- M HAHOCHUCTEMax» HaxomiITCAd Ha caute open kbsu.ru mo aapecy

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

Ot 06y‘laIOHII/IXC51 Tp€6y€TC$I ITOCCIHICHUC 3aH$ITI/Iﬁ, BBIIIOJIHCHUC ITPAKTHYCCKHUX,

CEMHUHAPCKUX 33JIaHNH, 3HAKOMCTBO C PEKOMEHIOBAHHOM JINTEPATYPOU.

[Ipu arrecrauuu OOy4YalOIIMXCA OLEHUBAETCS KAadyecTBO padOThl Ha
3aHATUAX (YMEHHUE BECTH JTUCKYCCHUIO, CHOCOOHOCTh YETKO U EMKO (POPMYIIMPOBATH
CBOM MBICIIM), YPOBEHb MOJATOTOBKH K CAMOCTOATENIBbHOMN JESITEIbHOCTH, KAYECTBO
BBINIOJIHEHUS 3aJaHui (MPE3eHTALMM, JOKIJIAJ0B, BBITOJIHEHHE MPAKTUYECKUX
pabot u ap.). Konrpomupyemsie pazaenbl (TeMbl) AUCUUIUIMHBI U KPUTEPUH

OIICHKU MpUBEEHBI B Ta0uIe 4 1 Tadnuiie 5.

Tabmuna 5
[TaciopT (hoHa OIIEHOYHBIX CPEACTB MO AUCIUTLIINHE
Koutpo |KoHTponupyemsblie pazzensl (tembr)Kon HaunmenoBanue
JIbHBIC UCHUATUTAHBL Y KOHTPOJIUPYEMOi OILICHOYHOTO
TOYKH KOMIICTCHITUN cpencTBa
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Tema 1. OCHOBHEIE TOHATHA
MOJICKYJISIPHO KHUHETHYECKON TEOpHH.

YK-1

1 .YcrHbIi onpoc

KpaeBoii yron cmaunBaHus.
Tema 3. da3zoBble nepexonpl. YpaBHEHUE
Knanelipona-Knaysuyca.

Tema 4. SIBaenus nepenoca. Huddysus.

. OIIK-1 1o TeMam
Tema 2. 3akon ABoraapo. UneanbHbii
ra3 ¥ €ro ypaBHEHUE COCTOSHUS. OIIK-2 2.Pemenue 3anau
Te ma 3. Uzonpoueccel. OO0beIMHEHHBIN
9 o0 TeMaM
ra3oBbIN 3aKOH.
Tema 4. BuyTrpeHnss s3Heprusi ueaabHOro 3.TectupoBanue
U peaJbHOro ra3os. 4. BeinonHeHue u
3ammTa j1ab. pao.
Tema 1. 3axoH paBHOpacHpeneNeHUs YK-1, OIIK -1,1 .YcrHbii omnpoc
SHEPTHUU IO CTEMEHSIM CBOOOIBI. OI1K-2 110 TEMam
Tema 2. Pacnpenenenue Makcpeiia. 2. Pemenune 3amau
Tema 3. Durponus. Bropoii 3akoH [0 TEMaM
TEPMOJAUHAMUKU. 3.TectupoBanue
Tema 4. KII/] TermoBoi MammmHbI. 4. Bpmonnenue wu
3ammra j1ad. pao.
Tema 1.Tperbe Hauano TepmoguHaMuku. [YK-1 1 .Ycruslii ompoc
Teopema HepHcra. OIIK-1 10 TEMaM
Tema 2. KanuyuisipHbie SBJICHUS. OIIK-2 2. Pemenwue 3amau

0 TeMaM
3.TectupoBanue

4. BoimoiHenue u

3amuTa 1ab. pao.

Hepeqenb OLHCHOYHbBIX CPEACTB AJHd TEKYIIECIro KOHTPOJIs.

Jlnst onipeiesieHrs KauecTBa OCBOCHUS 00YYaloIMMUCS y4eOHOTO

KosnoxkBuymblI

9TaIlbl KOJUIOKBUYMA ITPHUBCJCHLI B Ta6m/1ue 6

16

MaTrcpuaia 1o AUCHUIIIMHE UCIIOJIB3YIOTCS CICAYIOMNE OLICHOYHBLIC CPCACTBA.

B Teuenue CCMCCTpa MPOBOJATCA TpU KOJIJIOKBHUYMA. BOHpOCI)I, BBIHOCHUMBIC Ha



Tabauua 6

Ne Ne TEeMa Komne | dransl ¢popmupoBanus
KOJUIOKB | TeM TEHUH | KOMIIeTeHIIUH
Hyma bl "
§mm])p
1 1 1. CraTtuctuueckuil u IHepBbIii 3Tan
TEPMOJIMHAMUYECKUIN METOIbI
ucciea0BaHus.
2. Makpockonu4eckoe u 3HATh:
MHUKPOCKOIMUYECKOE COCTOSIHHUEC OCHOBHBIEC TIIOHSTUS U
TepMOI[I/IHaMH‘{eCKOﬁ CHUCTCMBI 3aKOHBI, ux
MaTeMaTH4eCKOoe
3. Macca u pazmMepbl MOJIEKYII. BBIDaXKEHHE;
TPAHUIIBI 170'¢
2 1. TennmoBoe paBHOBecue. [lonsitue MPHMEHUMOCTH;
TeMrepatypel. VK-1 -pynnamenTanpHbIE
2. Mogens uaeanbHOTO rasa. OIIK-1 (usueCKE OMBITHL M uX
POJIb B pa3BUTUU HAYKH;
3aKOHBI, ONMUCHIBAIOIIUE OITK-2 | merosi
MIOBEJICHUE U1EalIbHOTO Ia3a.
AKCIIEPUMEHTAIILHOTO u
3. YpaBHEeHHE COCTOSAHUSA TCOpCTHHCCKOro
HJICAJIBHOTO ra3a — YpaHeHue MCCTENIOBAHMA B QrsuKe;
Knaneiipona — Menneneesa. - OCHOBHBIC (usMiecKue
BEJIMYMHBI U (pU3MUecKue
3 BHyTpeHHSssI SHEPTUSA CUCTEMBL. KOHCTaHTRI, nux
ITepBoe HAYaIO TEPMOAMHAMHUKH. OIMpEACICHHUE, CMBIC,
CrocoObl M EAWHUIBI UX
Pabota coBepiiaemas TesI0M IIpH U3MCPCHUS;
M3MEHEHHUSAX 00beMa.
4 1. Yucno crenenei cBOOOIBI
MOJIEKYJIbI. 3aKOH pABHOMEPHOTO
pacrnpeiesieHus: SHEPTUU 1o YMmern:
CTETEeHSIM CBOOO bl MOJICKYJTBI. MpaBUJIBHO TIOHMMAaTh U
OOBSACHATH ¢duznueckue
2. TernmoemMKOCTh. Y paBHEHHUE 3aKOHBI SIBJICHUS u
Maiiepa. CBOMCTBA TeEJ, OTINYATh
TUIOTE3bl  OT  HAy4YHBIX
3. HenocraTky Kitaccuueckon TEOPHU;
Teopuu TerioeMKocTH. [Tonstue o -aHAM3UPOBAT
KBaHTOBOU T€OPHUU TEIIOEMKOCTH. IOCTABICHHYIO 3a1auy H
IPaMOTHO MIPUMEHATD
5 1. HexoTopsle NOHATHS U3 TEOPUU bu3MUeCKHEe  3aKOHBI W
BEPOSTHOCTH. bopMyIEI TS ero
perieHus;
2. XapakTep TEeIJI0BOr0 ABUKEHUS
MOJIEKY.
Baapers:

3. Yucno ygapoB MOJIEKYJI O CTEHKY.
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JlaBiieHMe ra3a Ha CTEHKY.

- METOJaMHU HAOIIONEHUA U

TOYHOTO  M3MEpEeHHus, a
6 1. OcuoBHOE YpPaBHCHUC TaKXxe OCHOBHBIMU
MOJIEKYJISIPHO KUHETHYECKON npueMaMd W METOJaMH
TEOPHUU UJICAIBHBIX I'a30B. 00paboTku pe3ynbTaTOB
AKCIIEPUMEHTA;
2. 3akoH MaxkcBenia o - MeToJaMH  peLICHHS
pacupeacicHue MOJICKYJI IO KOHKPETHBIX  3aJa4 W3
CKOpPOCTAM U SHEPTUAM. pa3IMYHBIX 00J1acTeH.
7 1. bBapomeTpuueckas popmyina. Bropoii 3Tan
Pacnpenenenus bonbimana u
YK-1
MaxkcBemna — boapmMana. 3HATD:
OIIK-1
OCHOBHBIE  TOHSTUS H
2. CpenHee 4UCIIO CTONKHOBEHUU M | OTIK-2 | 3aKOHBI HM3yUeHHBIX
CpenHsis AJIrHa CBOOOIHOTO pasienon X
b
5 MaTeMaTU4ecKoe
npo0era MOJIEKYJI. .
p Y BBIPAXCHHE;
QHUIIBI 170'¢
3. OnbITHOE 0OOOCHOBAHUE rpatui
. MPUMEHUMOCTH;
MOJIEKYJISIPHO — KUHETUUYECKOM
-METO/IbI
TEOpHH.
AKCIIEPUMEHTAILHOTO u
8 1. Makpo — 1 MUKPOCOCTOSIHHUE. TCOpETHHCCKOro
CratucTuueckuit Bec. HCCNIEI0BAHNA B PU3HKE;
- OCHOBHBIE (pU3NYECKHE
2. DHTpONHs BEJIMYMHBI U (pu3mueckue
KOHCTaHTHI, 170'¢
9 1. DHTpONHUSA HAEANBHOTO Tra3a. OIIpEACICHUE, CMBICII,
HekoTopble IpUMEHEHHS CIOCOOBI M €IMHHUIBI UX
SHTPOIUH. HU3MCPCHHUS,
2. TepMmoauHaMUUECKUE
MOTEHIUAJIBI.
YmMmern:
10 1. AnunaGatHslil mpouecc. IPABWJIBHO IIOHUMAaThb M
[TonuTponHbli Ipouecc. OOBSICHATH ¢duznueckue
3aKOHBI SIBJICHUS u
2. O6patumsbie U HE OOpaTUMBIE CBOICTBA TeJN, OTIMYATH
npoueccel. Kpyrosoii nponecc TUIIOTE3bl  OT  HAy4HBIX
(k). TEOPUL;
-aHAJIU3UPOBATh
11 1. Bropoe nauano NOCTAaBJICHHYIO 3a7ady M
TepMoauHaMuku. Teopema IPaMOTHO IPUMEHSATD
HepHucra. usnyeckne  3aKOHBI W
OpMYJIbI JUTSt ero
2. TenmoBele ABUTATENIN U (opmy .
perieHus;
XOJOAUJIbHbIE MaIUHBI. [{ukmn
Kapno u ero KII/[ ana naeansHOro
rasa.
Baapers:
- METOJaMHu HaOJIFOACHUS U
12 1. Cunpl 1 moTeHIIMAIbHAS a1 a
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SHEPTHUS MEXKMOJIEKYIISIPHOTO
B3aUMOJENCTBUA.

2. YpaBHenue Ban — nep —
Baansca.

3. U3otepmbl Ban — nep — Baanbca
U UX aHaJIu3.

TOYHOTO
TaKKe
npueMamMu 1
00paboTku

IKCIIEPUMEHTA;
- MeToOAaMHn peICHUA
KOHKPETHBIX  3a1a4 U3
pa3IMYHBIX 00J1aCTEH.

u3MepeHus, a
OCHOBHBIMU
METOJIaMuU
pe3yIbTaToB

13

1. CBOHMCTBO XUIKOCTEH.
[ToBepXxHOCTHOE HATSXKEHUE.

2. CMayuBaHue.

3. JlaBineHue noJ UCKPUBJICHHON
MOBEPXHOCTHIO KUIKOCTH.

14

1. TBepasie Tena. MoHo- u
MMOJIMKPUCTAJLIBI

2. Tuner KPUCTAININYCCKHUX
TBCPABIX TECJ

3. dedekTsl B KpUcTaiax.

15

1. TenmoeMKOCTh TBEPIBIX TEI.
Mogpens D¥HmTeiina u J{eOas.

2. HUcnapenue, cyonumanmus,
NJABJICHUE U KPUCTAIIM3AIMA.
AMopdHbIe Tena

16.

1. ®a3zoBsie nepexoasl I u Il pona.
Kpucramumsanus, miasieHue,
ucnapeHue, cyonumanus.

2. ®a30Bble JUATPAMMBI.

17.

1. SIBnenus nepeHoca B
TEePMOJAUHAMUYECKHU
HEPAaBHOBECHBIX CHCTEMaX.

2. Bakyym u MeTOIHKa €ro
nony4yeHnus. CBoiicTBa
yAbTpapa3peXeHHBIX Ta30B.

18.

YK-1
OIIK-1
OIIK-2

Tpernii 3Tan

3HaTh:

OCHOBHBIC  MOHITUSI U
3aKOHBI MEXaHUKH
JKHUJIKOCTEHd M Ta3oB, HX
MaTeMaTHYECKOe
BBIPAKEHHE;

TpaHUIIbI X
MIPUMEHUMOCTH,
MPUMEHEHHUE 3aKOHOB B
MPAKTUYECKUX
MPUIIOKEHUSX
-IIOHUMAaTh CYILIHOCTh

SIBJICHUH B MEXAHHUKE;

- OCHOBHBIE (U3NYECKHE
BEJIMYMHBI U (PHU3HYECKHE
KOHCTAHTEHI, Ux
ornpe/elieHue, CMBICII,
CHocOObl M EIOWHHIBI HX
HU3MEpEHHUS;

Ymers:

BBISABJIATD
€CTECTBEHHOHAYUYHYIO
CYIIIHOCTh npooiem,
BO3HUKAIOIIUX B  XOZE
peleHus bu3nueckux
3aJ1a4, MNPUBJIEKATh JUIS UX
peleHus
COOTBETCTBYIOIIHI

bu3MKO-MaTEMaTUYECKUN
anmapar

Baaners:

- MEeToJaMU HaOIIOACHUS U
TOYHOI'O HU3MEPCHMU, a
TaKKe OCHOBHBIMHU
npueMamMunu n METOdJaMU
00paboTKH  PE3yNIbTaTOB
IKCIIEPUMEHTA,;

- MeTOJAaMH  pEUICHUs
KOHKPECTHBIX 3aa1a4 u3
pa3IUYHBIX 00JIacTel.
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Kpurepuu onieHUBAHMS HA KOJLUIOKBHYMAaXx

Bo BpeMsi ycTHOTO ompoca Ha KaXJOM KOJUIOKBUYME CTYACHT MOKET
noxyuuTs 10 10 6amnos. [Ipu 3TOM onieHuBaeTcs :

- BJAJICHHEC TEPMUHAMH, TOHATHSIMHU, MPUHLIUINAMH TEPMOJAUHAMUKU
JIMCTIEPCHBIX CUCTEM;

- SICHOCTb, YETKOCTh M JI0KA3aTEIbHOCTh U3JI0KEHUSI OTBETOB HA BOIPOCHI;

- CUCTEMHOCTb 3HAHU, YMEHUHN U HABBIKOB 110 TEME.

ITo uToram ycTHOro onpoca Ha KOJJIOKBUYME CTYICHTY BBICTABIISIETCS :

a)8-10 OamwoB, ecau BiIaJeeT B IOJHOM OOBEME MPOrpaMMHBIM
MaTepuajioM, BBIHECEHHBIM Ha KOJUIOKBUYM, JOCTATOYHO TJIYOOKO OCMBICIMBAET
TeMy (paszeln), HCUEPIBIBAIONIE OTBEYAEeT Ha BCE BOIPOCHI, BHIICIAET MPU 3TOM
caMoe€ CYIIECTBEHHOE, YMEET aHaJM3UpPOBaTh, CPABHUBAET, KJIACCUMUIIUPOBATH,
000011aTh, KOHKPETU3UPOBATh W CHUCTEMATU3UPOBATh MPOTPAMMHBIN Marepual,
4eTKO (POPMUPYET OTBETHI;

0)5-7 OamwioB, eciyd BlaJeeT Y4eOHbIM MaTE€pUaioM, BBIHECEHHBIM Ha
KOJIJIOKBUYM TIOYTH B MOJIHOM 00beMe (MMEIOTCS MpoOesbl B 3HAHUAX TOJBKO B
HEKOTOPBIX, OCOOEHHO CIIO)KHBIX BOIMPOCAX); CAMOCTOSITEIbHO M OTYACTH MPHU
HABOJSAIIMX BOMPOCAX JaeT IOJHOIEHHbIE OTBETHl HAa BOMPOCHI, HE BCETa
BBIZICNISIET HauOoJIee CYIIECTBEHHOE, HE JIOMMYCKAET CEPbE3HBIX OMMOOK B OTBETAX.

B)l — 4 OamioB, ecnu BIAAEET OCHOBHBIM OOBEMOM 3HAaHUU MO TEMaM
KOJIJIOKBUYMa, TIPOSIBIISIET 3aTPYJAHEHUS] B CAMOCTOSATENIbHBIX OTBETaX, JOMYCKaeT
HETOYHbIE (POPMYIUPOBKH, B MPOIIECCE OTBETA JOMYCKAET OIMIUOKHU MO CYIIECTBY
BOIIpOCa.

r)0 0ayuioB, eciii He OCBOMJI 00s13aTeIbHBI MUHUMYM 3HAHUH TIPEIMETa, He
CIIOCOOEH OTBETUTh HA BOIMPOCH JaXe TPHU JIOMOJHUTEIBHBIX HABOJSIIUX
BOIIpOCax.

Ha mnpakthueckux 3aHATHSX, €CIU CTYJEHT YCBOWJI METOJUKY pEIICHUS

3a/1a4, 3HAET 3aKOHBI U (POPMYIIBI MO MPONJEHHBIM TeéMaM, CBOOOJHO MOJIb3YyeTCs
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MMH U TPOSIBIISIET aKTUBHOCTh U CAMOCTOSITEIbHOCTh, TO OH MOXET MOJIYYUTh J0
15 GannoB 3a cemecTp.

3a mocenieHue 3aHATUN CTYIEHThI MOTYT mojyuuth OoT 0- 10 OamioB 3a
CEMECTP

OneHka «OTIMYHO» BBICTABIAETCS CTYIEHTY, eciau Habpano 86 - 100
0aJlJIoB;

OLIEHKA «XOPOIIO» BBICTABISAETCS, €cau HabpaHo 71-85 GamioB

OLICHKA «YJOBJIETBOPUTEIHLHOY» BBICTABIISIETCS, €CIl HabpaHo 56 -70 6asios;

OLICHKA «HEYJOBJIETBOPUTEIHLHO» BBICTABIISIETCA, €CIIM HAOpaHO MeHble 56

OayuioB (Oanmabl TPUBEICHBI C YYETOM MOCEIIAeMOCTH, B COOTBETCTBUM C

nericteyronuM  [lomoxxeHnemM o0  Oa/NIBHO-PEUTHMHTOBOM  CHUCTEME  OIICHKH
ycneBaeMocTu cTyieHTOB KBI'Y)
PyGexHblli ©W  TPOMEXKYTOUYHBI  KOHTPOJb  OCBOCHHS  CTYJIEHTOM

JAUCHUIIIIMHBI  OCYIICCTBIIACTCA B paMKax 6aHHBHO-p€I>/ITI/IHFOBOI>'I CHCTCMBHI.

PaCHPGIIGJIGHPIC 0aJI0oB B COOTBETCTBHHM C HeﬁCTBYIOHlHM [lonoxxenueM o

OAJITbHO-PEUTUHIOBOM  CHUCTEME OLIEHKM YycreBaeMocTH cryaeHToB KbI'Y
IPUBEJICHO B TaOIHULIE:

Tabmuua 7
Ne peritunroBont  [KosmoxkBuym [[Ipaktuueck [[locemaemocts(TectnpoBanue
TOUKUN RAHATUIA
1 10 S 3 S
2 10 S 3 S
3 10 S 4 S

Kpurepuu ¢popmupoBanus oueHok (0a/U10B) 0 TECTOBBIM 32IAHUSIM.

ITo pesynbraram KakJaoro TECTUPOBAHMS CTYJEHT MOXKET MOJY4YUTh J10 5
0aitoB (Bcero 15 6ayuioB B TEYEHUE CEMECTPA).

[Tpu 5TOM CTyAEHTY BBICTaBISETCS:

5 OGamioB mnpu npaBuiibHOM BbinodHeHUH 91-100% oT oOmero wucia
TECTOBBIX 3aJaHUI,

4 6amna mpu 81-90%
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3 6amma ipu 61-80%
2 6amna npu 36-60%
1 6amn mpu 25-36%

[Ipu kosmuyecTBE MPaBWIBHBIX pelIeHHM MeHbie 25% OoT o0Iero yucia
TECTOBBIX 3a/IaHUN CTYJICHT HE MOTy4yaeT OaIoB.

B Teuenue cemectpa TpHOKABI TPOBOAUTCS KOMIIBIOTEPHOE TECTUPOBAHUE
CTyJIEHTOB (uepe3 kaxmgoro 1/3 cemectpa). Ha TtectupoBanue BBIHOCSTCS
OCHOBHBIE BOIIPOCHI, PACCMOTPEHHBIC 3a OTUETHBIM Mepuojl. TecToBbIE 3aaHUs B
NOJIHOM  o0BeMe Mo  JUCHMIUIMHE  pa3MElIeHbl [0  ajpecy

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

OneHka «OTIUYHO» BBICTABISICTCA CTYJEHTY, eciu HaOpano 86 - 100
0amoB;

OIICHKA «XOPOIIIOY» BBICTABJIsETCS, eciiid HabpaHo 71-85 Gamios

OIIEHKA «yJOBJIETBOPUTEILHO» BBICTABISAETCS, €CJIM HaOpaHo 56 -70 6aiioB;

OIICHKA «HEY/IOBJIETBOPUTEIHLHOY» BBICTABIISICTCA, €CITM HAOpaHO MeHbIe 56
O0amioB (0ayibl MPHUBEAEHBI C YYETOM IIOCELIAEMOCTH, B COOTBETCTBUHU C
nevctytomuM  [lonoxkeHneM o0  OaIbHO-PEUTHHIOBOM  CHUCTEME  OLEHKH

ycneBaeMocTu cTyieHTOB KBI'Y)

O0Opa3ubl TeECTOBBIX 3aIaHU I

OcHOBHBIE TEepMOAMHAMHUYECKHE TmapaMerpbl. Ilapamerpel u  ypaBHEHHs

COCTOSHUA TepMOﬂHHaMquCKOﬁ CUCTECMBI
I: 1

S: Temneparypa gBIsIeTCS MEPOH ... IBUKEHUS MOJIEKYJ

-: 6ecnopsa0YHOTO
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- Xa0THYECKOT O

- TETJIOBOTO

+: Bce oTBETHI IpaBUIILHBIE

I: 2.

S: Temnepatypsl no mkane Llenbcus u KenbBuHa cBSI3aHbl yPABHEHHEM ...

- T—1

-273,15

+:T=t+273,1

-T=t/273,15

-:t-273,15=T

I: 3

S: Kputnueckon temneparypon Ha3bIBaeTcs ...

- TeMIeparypa KUIIEHUs

-: Temrneparypa (azoBoro nepexosa

- TeMIeparypa, Ipu KOTOPOU MPEKPaIIaeTCs NOCTYNATEIbHOE ABUKEHUE MOJICKYJI

+: Temnepatypa' ,Bbllll€ KOTOPO HUKAKUM MOBBIIICHUEM JTaBJICHUS HEIb3S
MPEBPATUTH I'a3 B

KHUIKOCTD

- TeMIepaTrypa ,BbllIe KOTOPOU peaabHbIN a3 MOAYUHSIETCS 3aKOHAM
WJICATBHOTO Ta3a

I: 4

S: YpaBHEHUE COCTOAHUS YCTAHABIUBAET CBA3b MEXKIY ...

-: TEMIEPaTypOr U JABICHUEM

+: TemMIepaTypoi u 1aBJIeHUEM U 00HEMOM

-: TEMIIEPATYPOU U JABJIIEHUEM U SHTPOIUEU

-: naBieHueMm u oobemowm I: 5

S: YpaBHEeHUE COCTOSIHUS OJHOTO MOJISI UI€ATIBHOTO Ta3a 3To ...

PV=RTN, rue P,V,R,T,NA- naBnenue, 00beM, ra3oBas MoCTOSHHas,

temmneparypa u unciio Aporaapo PVR=T NA

PVRT= NA
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+: PV=RT

llonnwiii nepeuenv mecmog npugooumcs 8 banke mecmoswlx 3aoanuti KbI'Y

KpuTtepun onieHnBaHus1 Ha IK3aMeHe

[lo utoram sK3aMeHa CTYJIEHTY, U3 MaKCHUMAaJbHOTO KOJIMYeCTBa OaJjoB,
KoTtopoe cocrtasisieT 30, BBICTABISAETCA:

I)or 27 no 30 GamioB, eciW BIaACeT MPOrPAMMHBIM MaTEpPUATIOM IO
JUCHUIUIMHE B MTOJIHOM 00BEME; TOCTATOUYHO ITyOOKO OCMBICIMBAET AUCIUILIMHY,
MCYEPIIBIBAIOIIE OTBEYAET HA BCE BOIIPOCHI; YMEET aHAIM3UPOBaTh, CPAaBHHUBATH,
KiaccuduimpoBarb, 000011aTh, KOHKPETU3UPOBATH W  CHUCTEMATHU3UPOBATH
W3YYCHHBIM MaTepual, YCTaHaBJIMBATh MPUUYUHHO-CJIEJACTBEHHBIE CBSI3HM;, YETKO
bopMUpPYET OTBETHI;

2)ot 24 no 26 6amioB, €ciid BaJIEeT MPOTPAMMHBIM MaT€pUajoM TOYTH B
MOJIHOM 00beMe (MMEITCA MPOOENbl TOIBKO B HEKOTOPBIX OCOOEHHO CIIOKHBIX
paszenax); CaMOCTOATEIbHO M OTYAaCTH TMpPU HABOMSAIIMX BOIMpOcax JaeT
IOJIHOLICHHbIE  OTBEThl Ha BONPOCHI; HE BCErAa BbIAEISIET Haubosee
CYILLECTBEHHbIE, HE IOMYCKAET BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 GamoB, eciy BiaJeeT OCHOBHBIM OOBEMOM MPOTPAMMHOTO
MaTepuana IO JWCUUIUIMHE; TPOSABISIET 3aTPyAHEHUS B CAMOCTOSTEIbHBIX
OTBETaX, OINEpPUPYET HETOYHBIMU (OPMYIMPOBKAMH;, B MPOLECCE OTBETOB
JIOTTYCKaeT OLIMOKH 10 CYLIECTBY BOIIPOCOB.

B cnydasx, xorma oOy4aromuiics HE OCBOWJ 00s3aTEIbHBII MHUHUMYM
IpPOrpaMMHOr0 MarepHuajia Mo JAUCLUUIUIMHE, HE CIIOCOOEH OTBETUTh Ha BOMPOCHI

AaXKC IIPpU OOIIOJIHHUTCIIBHBIX HABOIAIINX BOIIPOCAX, BBICTABIISACTCA 0 GamnoB.

Bonpocel, BBIHOCUMBIE HA JK3aMeH.

1.CratucTudyeckum u TCPMOANHAMUYCCKUC MCTOAbI HCCIICIOBAaHMA.
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MaxkpocKOnu4YecKrue U MUKPOCKOMMUYECKUE METO Bl HCCIIEI0 BAHUS.
2.®azossie nepexonsnl [ u Il pona.
3.Macca u pazMepbl MOJIEKYII.
4 Ucnapenus, cyOoauManus, MiIaBJeHUs U KPUCTAILIM3AL U
5.TennoBoe paBHOBecue. [loHsITHE TEMIIEpATYPBHI.
6.TenmoeMKOCTh TBEPABIX Tell. Moaenp DitHmTeiHa u Jlebas
7.Mojenb ueanbHOro ra3a. 3akoHbl, ONMMMCHIBAIOIINE TOBEICHUE UI€ATBHOTO
rasa.
8.JledbekThl B KpUcTaIIax
9.YpaBHeHHne  COCTOSIHMA MIIEAIBHOTO ra3a. Y paBHeHue Knanenpona -
Menneneesa .
10.Tunel KpUCTAIMYECKUX TBEPIBIX TEJ: a) KpUcTaiorpadhuyecKkuit
NpU3HAK KPUCTAIIOB; O) (u3nyecKuil NprU3HaK KPUCTAILIOB
11.TBepapie Tena. MOHO - ¥ MOJIMKPUCTAIIIBI.
12.BuyTpenHss sHeprus cucteMsl. [lepBoe Hauano TepMOAUHAMUKHU
13.Pabora, coBepiiaeMas T€JIOM PU U3MEHEHUSIX 00beEMA.
14 KanuniuisipHble ABICHUS
15.Yucno creneHeit cBOOOIbI MOJIEKYJIBI. 3aKOH pacipe/iesieHUus
PHEPTHUU MO CTENECHSM CBOOOJIBI.
16./1aBineHue noa MCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH
17.TennmoemkocTh. YpaBHeHue Maliepa.
18 Ucnapenus, cyonumariys, miaBaeHUs U KPUCTAIIU3ALIUS
19 HepocTtaTku K1aCCUYECKOW TEOPHUU TEMITOEMKOCTH.
20 CmaunBaHue
21CBoiicTBO xuAKOCTEH. [[OBEpXHOCTHOE HATSXKECHUE.
22 HekoTopbie MOHIATUS U3 TEOPUH BEPOSITHOCTH.
23 Yucao yaapoB MOJIEKYJ O CTEHKY. JlaBjaeHHMe raza Ha CTEHKY.
24 N3otepmbl  Ban - nep - Banbsca u ux ananus.
25 OCHOBHOE YpaBHEHUE MOJIEKYIAPHO - KHHETUUECKUIN TEOPUU UAECATbHBIX

ra3os.
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26 YpaBHenue Ban - nep - Baiubca.
27 3akon MakcBeia o pacupeaeleHu MOJIEKYJ UaealbHOro ra3a mno
CKOPOCTSIM U DHEPTHUSAM TETIOBOTO IBUKECHUS.
28Cuibl ¥ NOTEHIMAIBHAS SHEPTUSI MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUSA
29bapomerpuueckas popmyna. Pacnpenenenue bonbiimana u Makcsenna -
boariimana.
30 TenmoBele ABUTATENN U XOJOAMIbHBIE MamIMHbL. [{ukn KapHo u ero
KII nnst uaeanbHOTO rasa.
31CpenHee 4nCI0 CTOJIKHOBEHUS U CPEAHSIS JJIMHA CBOOOAHOTO podera
MOJIEKYI.
32BTopoe Havano TepmoauHamuku. Teopema HepHcera.
33 OnbiTHBIE 00OCHOBAHHE MOJIEKYJISIPHO - KHHETUYECKON TEOPUH:
bpoyHnoBckoe nuxenue, onsiT lItepHa, onbIT JlTamMepTa, OnbITHOE
OIIpEJIeJIEHUE NTOCTOSSHHONW ABOraapo.
3400patumbie U He oOpaTumMblie npouecchl. Kpyropoi npouecc (ukm).
35 Makpo- u MUKpocOocTOsiHHSA. CTaTUCTUYECKHUH BEC.
36 Anuabataeiii mpouecc. [TonutponHbiil mporece
37 DHTponus, €€ CTATUCTUYECKOE TOJIKOBAHUE U CBSI3b C
TEPMOJNHAMUYECKONW BEPOSTHOCTHIO
38 JleekThl B KpUcTaNnax.
39 DuTponus uaeanpbHOro raza. Hekotopbele npuMeHEHUs SHTPOIUH.
40 {aBneHue noJ UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
41 TepmoanHaMUUECKHE MMOTEHIMAJIBI: BHYTPEHHSSI DJHEPT U,
CBOOOIHAS SHEPTHUS, SHTAJIBINS, TEPMOJUHAMUYECKUN TOTEHIAI
['u66ca.
42 KanunnsipHble sIBJICHUS.
43 Ucnapenus, cyOonuManusi, MiaBJIeHUs] U KPUCTAIIH3AIUS.
44 Bropoe Hadajio TePMOJAUHAMHUKHU.
45 Teopema Hepucra

46.Tunel KpUCTAUIMYECKUX TBEPJIBIX TEJI: a) Kpuctamiorpapuyeckui
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NpU3HAK KPUCTAILIIOB;0)

¢u3nyecKuil Mpru3HaK KPUCTAIIOB.

47. Cuibl 1 TOTEHUHMAJbHASA YHEPTUS MEKMOJIEKYIIPHOTO B3aUMOEHCTBUS.

6. MeToauyeckue MaTepuajibl, onpeneJslOlIMe NPOHeIYPbl OLEHUBAHUS

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

PCBYJIBTaTI)I OCBOCHUA yqe6H0171 JUCHTUITIINHEI,

OCHOBHBIC ITIOKa3aTCJIN

OIICHKN PC3YyJIbTATOB O6y‘-IeHI/I$I N BHAbI OLCHOYHOI'O MaTCpHajla IPUBCACHBI B

tabmnure 8.

Tabmnura 8.

PG?)}’J'IBT&TBI OCBOCHU y‘—IG6HOﬁ AUCHOUIIIMHBI, ITOAJIC)KAINNEC ITPOBCPKE

Pesynbrarel  0OyueHust | OCHOBHbIE HoKa3areiu oueHku | Bun OLIEHOYHOT'O
(KOMIIETEHIIUN) pe3yJIbTaTOB 00YUYEHUS Marepuana
CIIOCOOHOCTh [Inanupyer cobcTBeHHYI0 padoTy B pamkax | KosnokBuym
camM000pazoBaHMsL. Beinonnenue
OCYILECTBIISATh HIOUCK,
Hcnonp3yer pe3ynbTaTsl caMooOpa3oBaHus | 1a00paTOPHBIX padoT
KPUTUYECKHI aHaMu3 | | U pelieHus MpodecCHOHAIbHBIX 3a/1a. TectupoBaHue
[lonnmanue 3HayeHUs caMOOOpPA30BAHMUS
CUHTE3 uH(popMaluuy, .
U1 IPO(eCCUOHATBHOM e TETbHOCTH.
OpUMEHATh  cUCTeMHBbIH | Mcnons3oBanue pe3yJIbTaToOB
caMoo0pa3zoBaHust B NPOQEecCCHOHATBHON
NOAXOJ s pPELICHUs
NeSITEIbHOCTH.
MOCTaBJIEHHBIX 3a/1a4 | YMEHHE IIJIaHMpOBaThb M PEalIU30BBIBATH
(VK-1). TJ1aH pabOoTHI.
CHOCOOHOCTh 3HAaeT OCHOBHBIE TMOHATUSA M 3aKkoHbI | KomnokBuym
UCIIOJIb30BaTh MOJIEKYJISIPHOM ¢bu3uku, ux | Belmonnenue
MOJIOKEHMS, 3aKOHBl M | MaTeMaTUYeCKOe BbIpaXKEHUE, TPAHUIBI UX | TaOOpaTOPHBIX padoT
METOJbl  €CTECTBEHHBIX | IPUMEHHMOCTH, IMPUMEHEHHE 3akoHOB B | TecTtupoBaHue
HayK M MaTeMAaTUK{ U | IPAKTHUECKUX NPUIIOKEHHUSAX, a TaK xKe
pelieHus 3a/1a4 | OCHOBHbBIE  (PU3MYECKHE BEJIUYUHBI U
MHXEHEPHOU ¢u3nyeckue KOHCTaHTbI, UX ONpeJeNeHHE,
nesitensHOCTH (OIIK-1) CMBIC]I, CHOCOOBI M  EOUHHIBI UX
U3MEpEHUs.
[Tonumaer ¢yHnaMeHTanbHble GU3NUECKUE
OTIBITHI U UX POJIb B PA3BUTHUU HAYKH.
OcBomsl METOJBI AKCIEPUMEHTAIBLHOTO U
TEOPETUYECKOTO MCCIIEJOBAHNUS B (PU3UKE.
CrnocoGHOCTh Nmeer npencraBienue o poiu u mecte | KomnokBuym
MaTEMaTHKU B COBPEMEHHOW LMBUIM3ALUK | BeinmonHeHue
CaMOCTOSITENILHO

W MHPOBOM KyJbType. YMEET NPABUIBHO

71a00paTOPHBIX pabOT
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MIPOBOJIHUTH MOHUMaTh W  OOBACHATH  (Qu3nyeckue | TectupoBaHue
3aKOHBI, SIBJICHHUS W CBOWCTBa  Ted,
OTJIMYATh THUIIOTE3bl OT HAyUYHBIX TEOPHii,
UCCJIEIOBAHMUS U | TIOJIb30BaThCS OCHOBHBIMHU (PH3UYECKHMHU
npudopamu, CTaBUTh u peliaTth
MIPOCTEHIIINE IKCIIEPUMEHTATBLHBIC 33/Ja4H
npueMbl  00paboTKH ¥ | 3HAeT U MOHUMAeT (PU3MUECKYIO CYLTHOCTh
SIBJIEHUI W MPOLIECCOB.

YMeeT JIOTMYecKd MBICIUTh, ONEePHUPOBATh
MOJIYYEHHBIX JMaHHBIX | C a0CTpPakTHBIMU OOBEKTaMH U OBITh
OIK - 2 KOPPEKTHBIM B yIoTpeOIeHUH
( -2 MAaTeMaTUYECKUX MMOHATUI U CUMBOJIOB IS
BBIPAXKEHUS KOJIMYECTBEHHBIX u
KaueCTBEHHBIX OTHOIICHUM;

Bnaneer TEPMHUHOJIOTUEH, METOIaMHU
pelIeHus CUCTEM JTUHCHHBIX u
anreOpanvyeckux ypaBHEHUH, OCHOBAMH
BEKTOPHOW anreOpbl M aHAJTUTHYECKOU
TCOMETPHH, METOJIaMHU
b depeHInaIbLHOTo UHTETPaIbHOTO
WCYHCIICHUSI, METOJaMH  HCCJICIOBAHUS
GYHKIIMM U TOCTpOeHHs  rpadukxos,
METOJIaMu pelieHus AU PepeHIHATHEHBIX
yYpaBHEHUH U CHCTEM.

SKCIICPUMCHTAJIbHBIC

HUCIIOJIB30BaTh OCHOBHEBIC

MIPEICTABICHUS

OreHOYHBIC CpPECTBA IS KOHTPOJIA 3HAHWKM CTYACHTOB IO JHUCIHILIAHE
OTIPEJIEIISIIOTCSA B COOTBETCTBHH C YUE€OHBIM TUIAHOM 00pa30BaTEIbHON MPOTPAMMBbI
U B COOTBETCTBHUU C TIOJIOKCHHEM 00 Oa/TbHO- PEHTUHTOBOW CHUCTEME aTTeCTallun
oOyJaromuxcss Mo 00pa3oBaTeNbHBIM MPOTPAMMaM BBICIIETO OOpa30BaHUA —
mporpammam  OakamaBpuata, u  maructpatypel  Kabapmuno-bamkapckoro
rocyJiapcTBeHHoro yHuBepcutera um. X.M. bepOexona (https://kbsu.ru/). Ilpu
aTTecTallMy O0y4YaroIMUXCs OIEHUBAETCS KaueCTBO PabOThI HA 3aHITHUSIX, YPOBEHb

IIOATOTOBKH K CaMOCTOSITCIIbHOM ACATCIIBHOCTH U KAa4YCCTBO BBITIOJTHCHUA SaHaHHﬁ.

7. YueOHO-MeTOAnYeCKOe o0ecneueHe JUCIHUIIHHBI

OcHoBHas JuTEpaTypa
1. HuxepoB B.A. ®usuka myna By30B. MexaHuka W MOJIEKYJsIpHas (HU3UKA.

Yuebnuk  (knura). MzmarensctBo  JlamkoB wu K., 2015 r

(http://www.iprbookshop.ru/14630.html)
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2. TamubikoBa-bymkeBuu M.M. ®usuka. Yacte 1. Mexanuka. MonekynsipHas
¢uszuka W TepMoaMHaAMUKa. YueOHMK (kHWra). Bermeimas mkona., 2014 1 .

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

3. Tpopumoa T.M. OcHoBbl ¢usznku. Mexanuka: YdeOHOoe mocobue. M:
KHOPYVYC, 2011r.

4. Jlyoposckuit B.I'., Xapmamo I'.B. Mexanuka, TepMOJWHAMHUKA W
MosiekysisipHas ¢usznka. COOpHHMK 3amad W MPUMEPhl MX pEIIeHUs. YUYeOHHK
(xnura). HoBocuOupckuit rocyiapcTBeHHbIM TexHUUeckui yHuepcuret, 2010 r .

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

JlonoiHUTE IbHAS JIUTEepaTypa
5. Cuyxwun J[.B. O6mwuit kypc pusuxku B 5 1. Tom 1. Mexanuka. MosnekynspHas
buzuka u TepMoauMHaMUKa. YueOHoe mocobue (kHura). HoBocuOupckwmii
roCy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET, 2014 r

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

6. Iunckuit A.A., SBopckuii .M. OcHoBbl ¢uszuku: YuyeObuuk B 2 1. Tom 1.
Mexanuka. MonekynsdapHas  Qu3uka.  OnekTpoauHamuka.  M3marenbcTBo
OU3MATIIAUT, 201 1r. http: / /www. knigafund. ru

7. T.N. Tpopumona, 3.I". [TaBnoBa"COopuuk 3a1a4 1o Kypcy ¢usuku". Mocksa,
BIII, 2007 r.

8. CasenneB M.B. C6. BonpocoB u 3amad no oobmieit pusuku. Cankt-IletepOypr-
Mocksa- Kpacnoaap, 2005.

9. AzuzoB N.K., AnekoB A.M., KymaxoB A.M., Tnynosa M.M., [lununosa A.X.,
[le63yxoa M.A. MEXAHUKA, MOJIEKVJIIPHAA ©®U3UKA U
TEPMOJINMHAMMUMKA JlabopaTtopublil npaktukyMm. Hanbuuk.: KBI'Y, 2016.

10. CasenbeB U.B. Kypc puszuku, B 3x Tomax. C - I1. U3a. "Jlans", 2006

IMepuoanueckue u3gaHus
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1.2Kypnan «IloBepxHOCTB. PEHTTeHOBCKME, CHHXPOTPOHHBIE M HEUTPOHHBIE

uccnenoBanus» (Poccus)
2. MexyHapOoJHbIN KypHAT « Surface Science» (I'onmannus).
3.Komnmouausiit sxypHan (Poccus).
4 .®usuka tBepaoro tena (Poccus)
HNuTepHeT-pecypcebl
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), muiieH3MOHHBIN  TOTOBOP
Ne2749/17 ot 20.03.2018 .

6.9bC «Koncynbprant cryaeHta» (Jorosop Nel22 CJI/09-18 ot
17.09.2018 r.)

7. CoBpeMeHHBIE MpodecCHoHaNbHBIC 0a3aM JJAaHHBIX

Ne Haumenos Kparkas xapakrepucruka Anpec YcnoBus
n/n aHue caiita a0CTyna
3JIEKTPOHHOI 0
pecypca
1. 9B/ PI'b ONEeKTPOHHBIE BEPCUU http://www ABTOpH30
885898 moyHbBIX TEKCTOB IUCCEpTALIUN .diss.rsl.ru BaHHBII
u aBTopedeparoB u3 GhoHaa JOCTYII U3
Poccuiickoii rocynapcTBEHHOU Ooubnmorexku
OoubIMoTEKN
(x. 112-
113)
2, «Web of ABTOpUTETHAs http://www Hoctyn o
Science» NoJIUTeMaTHuecKasi peepaTuBHO- asiknowledge.c IP-agpecam
(WOS) oubnunorpaduyeckas u om/ KbI'Y
HayKOMETpHYecKas 0a3a TaHHBIX, B
KOTOpOU MHJEKCUpyroTcs okoio 12,5
ThIC. )KYPHAJIOB
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http://www.omicron.de/en/home
http://www.rusnanonet.ru/equipment/
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

3. Sciverse PedepatuBHas u ananuTHUECKAS Hoctym o
Scopus 0a3a TaHHBIX, COJEpIKAIIIAs IP-anpecam
U31aTeNbCTBa http://www KbI'Y
«B3cBup. 21.000 peneH3upyemMbIxX .scopus.com
s)kypHaioB; 100.000 kuur; 370
Hayka u KHWKHBIA cepuil (IpOAOIKAIOIINXCSI
TEXHOJOTHIY | y3nappif);
6,8 MIJIH. TIOKJIAJI0B U3 TPYIOB
KOH(epeHIHI
4. Hayunas DnexkTpoHHast OubIMoTEKA http://elibr [MonubIi
3JIeKTPOHHAsI | HAyYHBIX MyOIMKaIui - ary.ru JOCTYI
OmOIMoTeKa | MOJHOTEKCTOBBIE Bepcuu okoiio 4000
(HOB PO®U) | unoctpanubix u 3900 oTeueCTBEHHBIX
HAyYHBIX J)KYPHAJIOB, pedepaTsl
nyOnukanuit 20 ThICSY KYpPHAJIOB, a
Takke onucanus 1,5 miH.
3apyOeKHBIX U POCCUUCKUX
JIACCepTaIuH.
2800 poccuicKHX *KypHaJIOB Ha
0€3B03ME3THOM OCHOBE
S. baza Hanmonanenas uHGOpMaImoHHO- http://elibr ABTOpPHU30
JAAHHBIX aHAJIUTHYECKAsl CUCTEMA, ary.ru BaHHBIH
Science Index | akkymynupyromias 6omee 6 JOCTYIL.
(PUHII) MUJUTHOHOB MTyOJIMKAIIUH POCCUUCKUX
aBTOPOB, a TaK)Ke MHPOpMAIUIO 00 X Hossouser
UTHpOBaHUU U3 6osiee 4500 JOTIOJTHATD 1
POCCHICKHUX KYPHAJIOB. YTOHHATE
CBEICHHUS O
nyOIMKanusax
yuensIx KBI'Y,
UMEIOIIUXCS B
PUHII
6. Hauuonan OObeMHEeHHBIH 371eKTPOHHBIN https://H30. Hocrym ¢
bHasl KaTaJior ()OHJ0B POCCUMCKUX pd 3JIEKTPOHHOTO
JJIeKTPOHHAst | OMOIHOTEK, coepKaIui YUTaJIBHOTO
onomorexka | 4 331 542 31€KTPOHHBIX TOKYMEHTOB 3ana
PI'b 00pa30BaTeNILHOTO U HAYYHOTO 6ubnuoTexu
XapakTepa Mo Pa3INnIHbIM OTPACIISIM KbI'Y

3HAHUH

MeToanyecKkue yKa3aHusl 0 MPOBEICHUIO Pa3JINYHbIX 3aHATHH
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http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

MeTtonuueckue yka3aHUsi TPHUBOIATCS B OMUCAaHWUU BCEX JaOOpaTOpPHBIX pPadoT,
MPETYCMOTPEHHBIX HACTOSIIMM KypcoMm. JlocTym K omucaHusM J1abopaToOpHBIX
pabor  peasm3oBaH Ha  cadte  uHpopmanuoHHod — cuctembl  KBI'Y

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

MeToanyecKkue peKOMEHAAUN K YTEHUI0 JIEKIIMH.

OcHoBHBIMH (OpMaMU OpTaHU3ALMK YUeOHBIX (QyJIUTOPHBIX)3aHATHUN

ABJIAIOTCA JICKOWHU U ITPAKTUYCCKUC 3aHATHA.

[Ipy moATrOTOBKE  JIEKIIMOHHBIX  3aHATUNA TpenojaBaTeiib JOJDKEH
OMPENeNIUTh IEIN W 3aJa4M JICKIIUM, pa3padoTaTh IUIaH MPOBEJSHUS JICKIIUH,
OCYIIECTBUTh noAOOp JUTEpaTyphl (O3HAKOMJIEHHE C TEPUOAUYCCKUMU
U3aHUSIMU TI0 TeME JIEKIMi), OTOOp HEO0OXOJMMOro M JOCTATOYHOTO IO
coJiep)KaHHMI0 yuyeOHOro Mmarepuaina. JIeKTop ompeaeisieT METOMAbl, MPUEMbl U
CpeACTBa MOJJIEPkKaHUSI WHTEpeca, BHUMAaHUS, CTUMYJIMPOBAHUS TBOPUYECKOIO

MBIIIJICHUA CTYACHTOB.

Jlekust JOJDKHA BKJIIOYATh B KAauyeCTBE ATAnoB  (DOPMYIHPOBKY TEMBI
JIEKIW, TIEPEUYCHb BOMPOCOB, M3JIOKEHUE BBOJHOM YacTH, OCHOBHOM YacCTH,
KpaTKHE BBIBOIBI IO Ka)XOMy PAacCCMOTPEHHOMY BOMPOCY U PEKOMEHJIAIUH
JUTEPATYPHBIX HMCTOYHUKOB [0 W3jaraeMbIM BompocaMm. Ecimm  odepemHoe
3aHIATHE SIBJISICTCS TPOJOJDKCHHEM  MPEABIAYIICH JICKITUH, IEIeco00pa3Ho
KpaTko c(OpMyJIUpOBaTh IIOJYyUYCHHBIC paHee Pe3yIbTaThl, HCOOXOIUMBIC IS
MOHUMAaHUS W YCBOCHHS W3YYacMBIX BOIPOCOB. B 3aKOUMTEIHLHON YacTH
JICKIIMH JKeJIaTeIbHO 0000IHUTh HanboJiee BAKHBIE M CYIIECTBEHHBIE MOMEHTHI
JIEKIINH, CAeNaTh BBIBOJABI, a Takke CGHOPMYIUPOBATh 3aJaddl IS
CaMOCTOSATEIILHON PabOThI CTYJCHTOB M yKa3aTh PEKOMEHIYEMYIO JINTEpaTypy.
[{enecooOpa3Ho Takke OCTaBUTH BpEMs ISl OTBETa Ha BOMPOCHI CTYJIEHTOB U

BO3MOXHYIO TUCKYCCHUIO I10 MU3JIOKCHHOMY MAaTCpHualy Ha JICKIIUH.
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Coz[epxcaHHe JCKIIHUHN I10 I[aHHOI)'I JUCHUIIIINHE JOJDKHO COOTBCTCTBOBATH
JUIAKTHYCCKUM I[IPpUHIUIIAM, KOTOPbIC 0o0ecreunBaroT COOTBCTCTBUC
Hu3jlaracMoro Marcpruajla HAYYHO-MCTOAUYCCKHMM OCHOBaM HGH&FOFH‘IGCKOﬁ
JACATCIBHOCTH. OCHOBHBIMH W3 HHX SBIISIOTCS HCIOCTHOCTh , HAYYHOCTD,

JOCTYIIHOCTh, CUCTCMATUYHOCTD U HAT'JLAJIHOCTD.

9(1)(1)CKTI/IBHOCTI) JCKIIUHN MOXKCT OBITH TOBBIIIICHA 32 CUCT PaduOHAJIBHOTI'O
HCIIOJIb30BAHUC TCXHHUYCCKHUX CPCIACTB. KommnekTel TCXHHUYCCKUX CPCICTB
H€O6XOI[I/IMO I'OTOBHUTH K K&)K,Z[Oﬁ JICKIINH 3&6H&FOBp€M€HHO, HC IICPCTpPYyKad

HMH ayaAUTOPHIO.

CymectByeTr kinaccuukaius JEKIUA 1O TUIAM M METoJaM  HX
npoBeneHus (BBOAHAs, YCTaHOBOYHAsA, MPOTpaMMHasi, 0030pHAasi, UTOTOBas U
ap.). [Ipu u310%K€eHUM TPOrpaMMHOr0 MaTepuasia Mo AaHHOW AUCIMIUIMHE Ha
JCKIUSIX PEKOMEHAYETCS IIUPOKOE UCIOJIb30BAaHUE CPEJICTB MH(MOPMAIMOHHO-
koMMmyHUKaoHHbIX TexHosoruu (UKT) u aynuo-Buneorexuuku. [logroroBka
BUJICO — JICKIIUM COCTOUT B MEPEKOIUPOBAHUU, IEPEKOHCTPYUPOBAHUU YUEOHOM
uH(pOpMAIUU 10 TeME B BHU3yaJIbHYI0 (OpPMY JUIsl MPEAbSIBICHUS CTyACHTaM

yepe3 TEXHUUECKHE CPEJCTBAa O0YUEHUS WIH CXEMbI, PUCYHKHU, YEPTEKHU.
MeToanyeckue peKOMeHIAl UM 110 IPOBEACHUIO NPAKTUYECKUX 3aHATHI.

[IpakTuueckue 3aHATUS JODKHBI 0OecrieunBaTh (POpMUPOBAHHE, TPEKIE
BCETr0, KOMIIOHCHTOB «YyME€Th» 3aJaHHbIX JUCIUIUIMHAPHBIX KOMIIETEHIIU.
[IpakTrueckue 3aHATHS MO AUCIMIUIMHE JIOJDKHBI ObITh OPUEHTHUPOBAHBI, KaK
MpaBWJIO, Ha pelieHue TUMOBbIX (0a30BBIX) 3ajad, B Oynymei
poeCCUOHAIBHOM JIESITEIbHOCTH C  HCIOJIb30BAHUEM METOJI0B, METO/IUK,
dbopmyI1, TOIX0I0B, aJITOPUTMOB, MOJIETICH U MPOYHX, U3JIOKEHHBIX HA JICKITHSIX

B MaTepHayiaX, BHIHECEHHBIX HA CaMOCTOSTEIIbHYIO paboTy.

B xoxe mpoBeneHUs NPaKTHMYECKUX 3aHATHUN NPENOAABATEIb IOMOTAET
CTYJACHTaM OBJIaJIeThb Hay4YHOH TEPMMHOJIOTHEH, CBOOOIHO ONEpUPOBATH €10,

IPUMEHSTH €€ NP aHalin3e PU3NYECKUX 3ajad. YcrneX MPaKTUYECKUX 3aHSITHM
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10 JMCLUIUIMHE 3aBUCUT OT KAa4eCTBA IOJATOTOBKH K HEMY IPENOJABATENS U
CTyleHTOB. lloAroTOBKAa K NPAKTUYECKUM 3aHATUSAM  IPELyCMaTPUBAET
COCTaBJICHWE IPOAYMAHHBIX IUIAHOB HX IMPOBEACHUA C  yKAa3aHUEM
PEKOMEHI0BAaHHOW JTUTEPATYPhl U IOJ00P HATIISIAHBIX TOCOOHIA.
Ha  mnpakthueckux — 3aHATUAX  IIPENOJABaTEIIb JNOJDKEH  CO3/1aBaTh
HEMPUHYKJECHHYI0 OOCTAaHOBKY B ayJUTOPUHM M OpPraHU30BaTh  OKUBJICHHBII
OOMEH MHEHHUSIMH, TOJEMHKY W JTUCKYCCHIO TI0O OCHOBHBIM BOIpOCaM
IpakTHUeCKuX 3aHsaThil. HeoOxoaumo pa3BuBaTh M MOOMIPATH AKTHUBHOCTH

06y‘IaIOHII/IXCH, I[O6I/IBEITI)C$I HNX BHHMATCJIBHOTO WM KPUTHYCCKOI'O OTHOIICHHA K
BBICTYIIICHHUIO COKYPCHHUKOB

8. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIUHBI

JIeK1IMOHHBIE ayTUTOPHUH, B KOTOPBIX UMEETCS HE0OX0IUMOE 000pyI0BaHKE
JUISL 9TEHUS JICKIUH: MYJbTHUMEIUWHBIE TOCKH, TPOCKTOPHI, HOYTOYKH, HAOOp
TaONHI] ¥ CJaiI0oB, KOMIUIEKT OOOpYIOBaHUS Il MPOBEACHHS JEMOHCTpaIUid
¢dbuznyeckux omnbITOB. Puzmyeckue nabopaTopu Mo oOlEeMy Kypcy (HU3UKH.
JlaGopatopun 000OpyI0BaHbl MpUOOpaMU M yCTAaHOBKaAMHU, HEOOXOAUMBIMU IS
BBITIOJIHEHUS ~ CTYJIEHTaMH  JA0OpaTOPHBIX  paboOT, MPETyCMOTPEHHBIX B
dbuzmyeckoMm mpakTukymMe. [lo Bcem pasjienam MEXaHHMKA UMEIOTCS YyueOHbIe

ocoOusl 1 METOIMYECKHE YKa3aHUs K JJa0OpaTOpHBIM paboTam.

IlepeyeHb NporpaMMHBIX NPOAYKTOB BKJIKOYAET :

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

« Kaspersky Endpoint Security Crammaptabiii Russian Edition Ne
muren3un 17E0-180427-050836-287-197;

e Academic MathCAD License

* Apxusatop 7z (6ecruataoe [10)
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* Ilporpamma pns pabotel ¢ pdf nyOnuxamusimu Adobe Reader

(6ecrmataoe T10)
* [laker marematnueckoro ananusza SMath Studio (6ecrmathoe T10)
* Cucrema noctpoenue rpaduxos SciDAVis (6ecrmataoe 110)

* Cpena pa3paboTku BUPTYyalibHBIX TpuOopoB MyOpenLab

(6ecrmatnoe T10)

Cucrema gokaneHOMl cetn KBI'Y mpepocraBiisieT  BO3MOKHOCTH
OJTHOBPEMEHHOM paboThl  OOJBIIOrO KOJMYECTBA II0JIb30BAaTEIEH Kak B
JOKabHOM CceTH By3a, Tak W depe3 ceTb «UWHTepHET» C cobOmoeHuEM
TpeOoBaHuil MH(GOPMAIIMOHHONW O€30MACHOCTM U OrpaHUYEHHEM JOCTyINa K
uHpopMaluu. DIEKTpoHHas HTHPOPMAIMOHHO — oOpa3oBarenbHas cpena KbBI'Y
MO3BOJISIET OCYIIECTBISATh padOTy OOydaromuxcsi U3 JIF0OOM TOYKU JOCTYIa, B

TOM YHCJIC U3BHC BYy3a.

9. CpeacrBa ajanTauMyd  NpPeNnoJaBAHUS  JUCUMIUIMHBI K

HOTpeﬁHOCTHM HHBAJIUI0B 1 JIUIl ¢ OrPAHHYCHHBIMHA BO3MOKHOCTAMU

JUIsL CTYJEHTOB C OTPAaHUYEHHBIMM BO3MOXHOCTSIMH 3JI0POBbSI CO3JaHbI
CHelMaJIbHbIE YCIOBHS JUIsl MOJMydyeHus oOpa3oBaHusA. B 1ensx AOCTYyNHOCTH
MOJIyYeHHUs] BBICIIEr0 00pa3oBaHMs MO 0Opa30BATENbHBIM MPOrpaMMaMm
WHBAIMJAMU W JIMIAMM C OrPAHMYEHHBIMHM BO3MOXHOCTSIMU  3JIOPOBBSI
YHUBEPCUTETOM obecreunBaeTcs: 1)anbTepHaTuBHas Bepcus OQULMATIBLHOTO
caiita B cetu «VHTepHeT» mjig ClabOBUISAIINX; 2)IPUCYTCTBHE ACCUCTEHTA,
OKa3bIBAIOIIETO 00YYaIOMEMyCsi HEOOXOUMYIO TIOMOIIb; 3)/1 Jisl UHBAIUIOB U
JUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI MO CIYXY - AyOJHpPOBaHUE
BCIyX CIpaBOYHOM HH(OpMALMKM O pacHucaHUM Yy4eOHBIX 3aHATHUM;
o0ecrieueHrne HaAJeKalUMH 3BYKOBBIMU CPEJICTBAMU  BOCIPOMU3BEICHUS

I/IH(i)OpMaI_II/II/I. IIJ'ISI HHBAJIMAOB M JIUMIO C OrpaHWMYCHHBIMU BO3MOXHOCTSIMH
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310POBbi, MMCIOIMIUX HAPYHICHHA OIIOPHO-ABUTATCIILHOI'O aIlrapara, CO3AdaHbl
MaTCPUAJIBbHO-TCXHNYCCKHC YCIIOBUA O6€CH€‘-II/IB3IOIHI/IC BO3MOXHOCTD
6eCHpCHHTCTB€HHOFO A0CTYyIla 06yqa10m14x051 B yq€6HBIe IIOMCIICHU:, O6’beKTy
IMUTaHuA, TYAJICTHBIC MW JPYIruc I1IIOMCIOCHUSA YHHBCPCHUTCTA, a TAaKIKC
HpC6BIBaHI/IH B YKAa3aHHBIX ITOMCHICHUAX (H&J’IH‘II/IG PaCIIMPCHHBIX AOBCPHBIX

MIPOEMOB, MTOPYUYHEHN U IPYTUX MPUCIIOCOOTIECHUM).
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JIuct u3mMeHeHuit (IOMOTHEHHI) B pabouelt mporpaMMe JUCHUTUTHHBI

«MonexynsipHast puznka

1o HampasiieHuto noAroToBku 11.03.04 DnekTpoHUKa U HAHOAJIEKPOHUKA

Ha 20 - 20 Y4EeOHBIN o1

Ne n/mm | Dnement (mynkT) PI1/] IIepeuenn IIpumeuanue
BHOCHMBIX
VU3MEHEHUU

OOcyxeHa 1 peKOMEHI0BaHa Ha 3ace/laHuu Kadeapbl

(1)I/IBI/I‘ICCKI/IX OCHOB MHKPO- 1 HAHOJ3JICKTPOHHKH,

poTOKOJI No OT «

3aBenytomuii kadenpoit

20 T.
/P.11.Temmes/
pacuridpoBKa MOAIHCH nmara
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