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Ieab ocBOCHUS IMCUMILINHBL:

- (hopMupOBaHKE HABBIKOB U IPUEMOB HAYYHOT'O METOa TO3HAHHUS;

- obecrieueHre HEOOXOAUMOTO YPOBHS 3HAHUH U YCBOCHHS CMEKHBIX OOIETECOPETHUECKUX U
CIELIMAJIBHBIX KYPCOB;

- BBIPa0OTKa TBOPUECKOTO MOAX0/a K PEUICHNUIO0 HAYYHO-TEXHUYECKUX 3a/1ad U Ipobiem, ¢ KOTo-
pBIMH OyIyLIEMY CIELUAINCTY IPUIETCS CTOJIKHYTHCS HA IIPOU3BO/ICTBE.

3asayu U3y4eHus UCLUUIUIMHBIL

- CO3JlaHHE€ y CTY/IEHTOB OCHOB JOCTaTOYHO IIMPOKOM TEOpPEeTH4eCKOil MOArOTOBKM B 00JacTu
($u3MKH, TO3BONIAIONIEH OPUEHTHPOBATHCS B MOTOKE HAyYHOH, TEXHHUYECKOW MH(pOpManuu U obecrie-
YHMBAIOLIEH UM BO3MOXHOCTb MCIIOJIb30BaHUS HOBBIX (PM3MUECKUX MPUHIMUIIOB B TEX 00JACTAX TEXHU-
KM, B KOTOPBIX OHU CIELUAIU3UPYIOTCS;

- (popMHpOBaHUE y CTYAEHTOB HAYYHOI'O MBIIUICHUS, B YACTHOCTH, NMPABHJIBHOCTH MOHUMAHUSA
IpaHyIl MPUMEHUMOCTH PA3IMYHBIX (PU3UUECKUX IMOHITUH, 3aKOHOB, TEOPUH M YMEHHI OIICHHBATh
CTECIIEHH JOCTOBEPHOCTH PE3YJIBTATOB, MOJYYECHHBIX C IIOMOIIBIO SKCIEPUMEHTAIBHBIX WIM MaTeMa-
THYECKUX METOJ0OB UCCIICIOBAHNS;

- YCBOGHHE OCHOBHBIX (PM3NYECKHUX 3aKOHOB M SIBJICHUH KJIACCUYECKON U COBPEMEHHOH (DM3HKH,
METOJI0B (PU3UUECKOT0 HCCIICOBAHNS;

- BBIPa0OTKa y CTYJE€HTOB IIPUEMOB U HABBIKOB PEILCHMsI KOHKPETHBIX 3aJad U3 pa3HbIX 00Jia-
cTel (U3MKH, ITOMOTAOIINX B AAJbHEUIIIEM CTYACHTAM PEIIaTh MPAKTHUECKUE 3a/1aUH.

- 03HAKOMJICHHE CTYACHTOB C COBPEMEHHOI annaparypoi, BBIYACIUTEIbHON TEXHUKON U BbIpa-
00TKa HaYaJIbHBIX HAaBBIKOB MIPOBEICHUS HAYUHBIX HCCIECIOBAHUM.

Mecto nucuuniuHbl B crpykrype OOII BO

Nzyuenue nucuumiunasl «O0mas pusnka (MonekynspHas GU3MKa U OCHOBbI CTaTHCTUYECKON
TEPMOJMHAMUKH )» TpeOyeT OCHOBHBIX KOMIIETECHIINI, 3HAHUH, YMEHUI U HABBIKOB 00YYarOIIerocs,
c(OpMHUPOBABIIMXCS TPU OOYYEHUH B IIKOJIE IO AMCLUUIUIMHAM: MaTeMaTUKa; pU3HKa; XUMHUS.

Jucuunnuza «O0mas gusuka (MosiexkyaspHas Gu3MKa 1 OCHOBbl CTaTHCTUYECKOW TEPMOIMHA-
MUKH)» 6a3upyercs Ha JUCUUIUIMHAX: MaTteMaTuueckuil ananus; AHanurudyeckas reometpusi; O6mas
¢u3uka (Mexanuka); Mupopmaruxa.

B xone wm3yuenus nucuumianHsl «O6mas ¢usuka (MosiekynspHas (HU3UKa U OCHOBBI CTaTH-
CTUYECKONM  TEpMOJMHAMUKH)» 00ydarolMuicsd  IOIy4aeT 3HAHUS, YMEHUS U HaBBIKH, KOTO-
pble SBISIOTCS 0a30BBIMHU JUISL U3YUEHHS OCHOBHBIX JUCLUUIUINH, (POPMHUPYIOIUX KOMIIETEHTHOCTHYIO
MO/IEJb BBITYCKHUKA U MPO(QUIIH MOATOTOBKH.

Komnerenuuu odyuaromerocsi, popMupyembie B pe3yJibTaTe 0CBOCHHS TUCHHILIAHBI

B mporiecce oCBOGHUS NaHHOW MUCIMILIMHBI Y CTyIeHTa (GOPMHUPYIOTCS CICAYIONIME KOMIIe-
TCHIOUN:

Ob6menpodeccnoHanbHbIe

Kox xomire- HaumenoBanune
Ko 1 HamMeHOBaHWE€ HHANKATOPA JOCTUKEHHUS
TEHIUHU KOMIIETECHIUU

OIIK-1 Cnoco6en wucnoib- | 3-OIIK-1 3nath: 6a30BbI€ 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
30BaTh 0a30BbIC | UIUIMH; OCHOBHBIE MAaTEMaTUYECKHE 3aKOHBI; OCHOBHBIEC (PU3U-
3HAHUSI €CTECTBEH- | YECKUE SIBJICHUSI, TPOIECCHI, 3aKOHBI U TPAHUIIBI UX MPUMEHU-
HOHAYYHBIX  JHUC- | MOCTH; CYIIIHOCTh OCHOBHBIX XUMHUUYECKUX 3aKOHOB U SIBJICHUI;
[UTUTMH B Tpodec- | MEeTObl MaTeMaTHUYEeCKOTO MOJICITHPOBAHUSI, TEOPETUUECKOTO U
CUOHAJIbHOW  JIesl- | SKCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS
TenbHOCTH, TpH- | Y-OIIK-1 YMeTh: BBISBIATH €CTECTBEHHO-HAYYHYIO CYIITHOCTD
MEHSTH METOJIBI | MpoOJIeM, BOSHUKAIOIIUX B XO7€ MPOGECCHOHATBHON NEesSTENb-
MaTeMaTUYeCKOro | HOCTHU, MPUBJICKATH JJIs1 MX PEIICHHS COOTBETCTBYIONIUN (HU3H-
aHajiM3a U MOJENM- | KO- MAaTEMAaTUYECKUN anmapar
poBanusi, teopetu- | B-OIIK-1 Bnagers: MareMaTHdeCKMM ammaparoMm JJisl paspa-
YeCKOro M JKcme- | O0TKM MoJieneil MpoIeCCOB U SIBICHUM, pEIIeHHs MpaKTHde-




PUMEHTAIILHOTO CKHX 3aJa4 Mpo¢eCCHOHANTbHON NEesSTENIbHOCTH; HaBbIKAMH HC-
HCCIIEIOBaHUS. MOJIb30BAHUS OCHOBHBIX 00IIe()U3NIEeCKIX 3aKOHOB U MPUHITU-
TIOB
YHuUBepcaabHbIE
Kox xomire- HaumenoBanue
Kon v HanMeHoBaHNE HHIUKATOPA JOCTHKEHHUS
TEHLIUU KOMITETCHIUHI
YK-1 Cnocoben ocy- | 3-YK-1 3HaTh: METO/BI CUCTEMHOI'O U KPUTUUYECKOTO aHAJIN3a;
IIECTBIIATh KPUTH- | METOAMKHU Pa3paOOTKU CTPATETUU JEHCTBUUN IJIsi BBISIBICHUS U
YECKUU aHaJIM3 | petleHus NpoOJIeMHON CUTYaI[uu
npoOieMHbIX cuty- | Y-YK-1 YMeTh: IpUMEHATh METOIbI CHUCTEMHOTO IMOAXO0/Aa U
alMii Ha OCHOBE | KPUTMYECKOTO aHaiu3a MPOOJEMHBIX CUTyalluil; pa3padaThi-
CUCTEMHOI'O IIOJ- | BaTb CTpaTeruio AEHCTBUIl, IPUHUMATh KOHKPETHBIE PELICHUS
X0Jla, BBIpadaThHI- | 7S ee pealin3aluu
BaTh crpateruto | B-YK-1 Bnaners: MeTo10/10ruell CHCTEMHOTO U KPUTHYECKOTO
JEUCTBUM. aHaJIn3a IpOoOJIEMHBIX CUTYAlIMii; METOJUKAMU MOCTAHOBKH Lie-
M, OTIpENEeNIEHUs CIIOCOOOB ee TOCTHIKEHUs, pa3pabOTKu CTpa-
TEruy IEUCTBUN
VKE-1 Cnocoben wucnoib- | 3 -YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTE€CTBEHHOHAYYHBIX JIHC-
30BaTh 3HAHMS | UMIUIMH, METOJbl MaTEMaTUYECKOIO aHaiu3a U MOJACIUpPOBa-
€CTECTBEHHOHAy4- | HHUs, TEOPETUYECKOTO U SKCIIEPUMEHTAIIBHOTO HUCCIIEIOBaHUS.
HbIX jaucuMiuidH, | Y- YKE-1 ymeTh: McHoib30BaTh MAaTeMaTHYECKUE METOIbl B
MPUMEHATh METO- | TEXHUUYECKUX MPHUIOKEHUSAX, PACCUUTHIBATH OCHOBHBIE UYHCIIO-
bl  MaTeMaTh4e- | Bble€ XapaKTEPUCTUKH CIIy4YailHbIX BEJIIMYMH, PElIaTh OCHOBHbBIE
CKOTO aHalu3a U | 3a/Jayd MAaTeMaTU4YEeCKOW CTaTHCTUKH; pellaTh TUIIOBBIE pac-
MOJEIIUPOBAHUS, YETHBIE 33/1a4U.
teoperuueckoro u | B-YKE-1 Bnamers: MeromamMm MaTeMaTHMYeCKOIro aHalu3a U
SKCIEPUMEHTANIb- | MOJECIMPOBAHMS; METOAMH PEILICHUS 3a]1a4 aHAIN3a U pacuera
HOTO  MCCIIEJIOBA- | XapaKTEPUCTUK (PU3MUYECKMX CHUCTEM, OCHOBHBIMH INpPHEMaMHU
HUS B TIOCTaBIEH- | 00pabOTKHM SKCIIEPUMEHTANBHBIX JaHHBIX, METOJaMH PabOThI C
HBIX 3a7a4ax MIPUKJIATHBIMU TIPOTPAMMHBIMH MPOAYKTaAMH.
3aga4yu BOCIIUTAHUS, peajin3yeMble B PAMKAX OCBOCHHUS IMCLHHUIIJIHHBI
Co3nanne BosJjieuenne B pa3Ho-
HanpasJe- . Hcnosb3oBanue BOCIUTATEILHOIO
HHe/1eH ycaioBuii, ogec- NMOTEHIHAJIA Y4eOHBIX AUCHHUIINH MIAHOBYIO BHEY'€0-
NeYNBAKIIHX HYIO 1eATEeJbHOCTD
IMpodeccu- | - hpopmuposa- Hcnonp3oBanue BocnurareabHoro no- | 1.0Opranuzanus Hayy-
OHAJIBHOE U | HUE KYJIBTYPBI TEHI[MaJIa JUCIUILTHH MPOPEeCcCCUOHANb- | HO-TIPAKTHYECKUX KOH-
TPYAOBOE HCCIIeI0BaTeNb- | HOTO MOJYJIs U1 (POPMHUPOBAHUS MH- (bepeHLuii 1 BCTpey ¢
BOCIIMTAHME | CKOU U UHXKe- YKEHEPHOT'0 MBILUIEHUS U UHKEHEPHON | BEIYIIMMH CHEIUaTH-
HEPHOM Jes- KYJIbTYpBI 32 CUET IPAKTUUECKUX CTY- CTaMU TIPEANPUIATHNA
TEIbHOCTH JIEHYECKHUX UCCIIEOBAHUNA COBPEMEH- ropojia U BeTepaHaMu
(B16) HBIX TPOU3BOJICTBEHHBIX CUCTEM; IPO- | AaTOMHOW OTPaCIIH.

€KTHOM JIeATeTbHOCTH CTYICHTOB TIO
pa3paboTKe ¥ ONMTHUMH3AIUH TEXHOJIO-
THYECKHUX CHCTEM, CBS3aHHOU C pellie-
HHUEM PCAIIbHBIX IMTPOU3BOACTBCHHBIX
3a/1a4; MPOXO0XKJICHUS Yepe3 pa3Ho00-
pa3Hble UTPOBbIE, TBOpUYECKUE, HECTH-
BaJbHBIEC (DOPMBI, TPEOYIOIIUE aHATTN3A
CIIO’)KHOTO 00BEKTa, TOCTAHOBKH OTHO-
CUTEIIHO HETO MPeo0pa3oBaTeIbHbIX
3aa4 JJIs1 UX ONTUMAJIbHOI'O pCIICHNA.

2. Opranu3auus 1 npo-
BEJICHUE MPEAMETHBIX
OJIMMITHAJ U y4acTue B
KOHKYpcax npogeccuo-
HaJIbHOI'O MacTEPCTBA.
3.YyacTtue B eXeroj-
HBIX aKIMAX CTyJeHYe-
CKUX CTPOHTEIBHBIX
OTpSA0B




CTpyKTypa U coep:kaHue y4eOHOM TUCHUNIMHBI
JlucuumiuHa npenoaaeTcs CTyleHTaM Bo 2-oM cemecTpe. OOmias TpyA0EeMKOCTh JUCIUILINHBI

cocTaBysIeT S 3aueTHBIX equuuil, 180 ak. yacos.

KaJsiengapHblii mi1an

No Bunel yueOHoI nesTensb-
P HOCTH (4ac.)
a Ne ) ) Makcu-
T | HaumeHnoBanue paznena (TeMbl) 2 S Arttectanus N
3 e JUCIUILTAHBI o = 2| & paznena MaIbHbIH
I 5 5| 2 Sl o ~ | Oamr3a
e M O = a E 6 ((bopMa) pazmen**
M 15} =z
x| HEE
a S
1 2 3 4 5 6 7 | 8 9 10
2 cemMecTp
1 ATomHO-MoOJeKyasipHoe ctpoe- | 20 4 2 6 8 Tl 25
1.1 | uue BemiecTBa. DIEMEHTHI TEO-
pUH BEPOSITHOCTH.
Craructuueckas ¢usuka u ¢e- | 18 4 - 6 8
1.2 | HOMeHOJIOTHYECKAas] ~ TEPMOTH-
HAMUKA.
13 [TomuTpormueckne mporecchl. 22 4 4 6 | 8
) Ban-nep-BaanscoBckuii ras.
2 | 2.1 | Pacnpenenenne MakcBenia. 18 4 - 6 | 8 T2 25
2.2 | Pacnipenenenue boiabiMana. 18 4 - 6 8
2.3 | DHTpomMsT W BTOpOE Hayano | 22 4 4 6 | 8
T €pMOJTUHAMHUKH.
2.4 | Kpucrajuimyeckoe  COCTOsIHUE | 22 4 4 4 |10
BeniectBa. JKuakoe cocrosiHUE
BEIIIECTBA.
2.5 | ®a3zoBeie paBHOBecHs W mpe- | 18 | 2 - 4 |12
BpallleHusl.
2.6 | SIBneHus mepeHoca. 22 | 2 2 4 |14
Hroro 3a 2 cemecTp 138 g / 32 | 16 |48/32| 84
By npoMeXyTOYHOM aTTecTalyu OK3aMeH 50

* - COKpalIeHHOEe HaUMEHOBaHHUE (POPMBI KOHTPOJIS

** - cyMMa MakCHMaJIbHBIX OaiioB JokHa ObITh paBHa 100 3a cemecTp, BKIItOYas 3a-

4eT U (WJIn) 3K3aMeH

COKpaH_IeHHOC HaMMCHOBAHHC (bOpM TCKYHICTO KOHTPOJIA U aTTCCTAlUU pa3aCIIOB!

O0o3Hauenue ITosnoe HauMeHoOBaHue
T TecTtupoBanue
C) DK3aMeH

CoaeprkaHue JIeKIIHOHHOTO Kypca

Y4ebdHo-
Tembl JIeKUMH. Bcero
MeTOANYeCKoe
Bonpocsl, orpadaTsiBaeMble Ha JIEKIIUH 4acoB
ob0ecrieyeHune
1 2 3
DNeMEHThl TEOPHUH BEPOATHOCTH. ATOMHO-MOJIEKYJISIPHOE CTPOEHHE Be- 4 OU [1-4]
niectBa. Macchl U pasmepbl MosieKyisl. OneHKa 4ucia MOJIEKYyJl B €JUHMU- JAU [5-14]




11e 00beMa U MEKMOJICKYJISIPHBIX PACCTOSHUNA. DHEPTHUs B3aUMOICHCTBUS
MOJIEKYJT KaK (PYHKIUS PACCTOSTHUS MEKIY HUMH.

Makpockonuueckas cucrema. lloacucrema. JluHamMuueckuid MOAXO0HI K
OMMCAHUI0 MaKPOCKOIUYECKON cuCTeMbl. MUKpPOCOCTOsIHUE (Ha TIpUMeEpe
OJIHOATOMHOTO Ta3a). MaKpOCKOIMYECKHE IMapaMeTphl: YUCIIO YaCTHII,
00BbeM, BHYTPEHHSISI SHEPTHSL.

Xa0TUYHOCTh JBMIKEHUS MOJIEKYN U (DIYKTyallMiM M aKpOCKOIMHMYECKUX
MapaMeTpOB MOJCUCTEMBI.

Craructuyeckuii ancamOsb. OrnpesesieHne BEpPOATHOCTH C  IOMOIIbIO
craructuyeckoro ancamoms. Oynkuusa pacnpenenenus. CBoCTBa Bepo-
SITHOCTU. Y CJIOBUE HOPMHUPOBKHU. T€OpeMbl CIOXKEHUS U YMHOKECHHS Be-
posiTHOCTEN. Bhluncienrne cpelHuX U UX CBOMCTBA.

WP [15-18]

Cratuctuyeckass Qu3uka M (PEHOMEHOJOTHYecKas TEepMOJAUHAMUKA.
TepMonnHamMuuecKkre BEIMUMHBI KaK CPEHUE 3HAUYEHUSI MaKpOCKOIMYe-
CKHUX [apaMeTpPOB.

Makpockonuueckoe coctosiHue. PaBHoBecHOe cocTosinue. Bpems pemak-
carnu. KBasucrarudeckuii mpoiecc.

Brruucrienre TepMOJMHAMUYECKUX BEJIWYHH C MIOMOIIBI0 (DYHKIIUH pac-
npenenenus. Yucno ynapoB MOJIEKYN ra3a O CTEHKY cocyna. [laBieHue
UJIeaNIbHOTO ra3a Ha CTCHKY.

Buytpennsiss sHeprusi raza. PabGora. KommuectBo Teruiorsl. IlepBoe
HaYyajao TePMOJUHAMUKH.

DKCIEPUMEHTAIILHOE YPABHEHHE COCTOSHHS UjieanbHoro rasa. [locTtosH-
Hast bonbumana. CpenHsist HEpPrus MOCTYMATENBHOTO JABMXKEHHUS MOJe-
Ky Temmeparypa u ee (u3muecKkuil cMbIcT. UncIo crerneHeil cBOOO b
MHOI'OaTOMHOW MOJIEKYJIbl. DHEPIrusi MHOTOAaTOMHOM MOJIEKYJbl B rap-
MOHHMYECKOM IpubmmkeHnu. Kiaccuueckuii 3aK0H paBHOpPACIIPEIEIEHUS
SHEPTHH IO CTETIEHSIM CBOOOIBI.

TennoeMKoCTh H€ATLHOTO Ta3a MPHU MOCTOSIHHOM 00BbEME U MPHU MOCTO-
SIHHOM JIaBJICHUHU. Y paBHEHHE a1ualdaThl HeaJbHOI0 Tasa.

OU [1-4]
T [5-14]
P [15-18]

[Tonurponnueckue npoueccsl. Ban-nep-BaanbscoBckuii ra3. YpaBHeHue
MOJIMTPOIIBI UleANIbHOTO Ta3a. Pabora, coBepiaemas uaeanbHbIM Ia30M
IIPU pa3JInYHBIX Ipoueccax. Ban-nep-BaanscoBckuii ra3. BHyTpeHHsIA
JHEPrus. YpaBHEHUE COCTOSHHUS.

Pacnipenenenne Makcsemta. @yHKIUA paclpencieHus Uil COCTaBIIAIO-
IIMX CKOPOCTH U MOJYJIsl CKOpOCTH MoJieKyi. CpenHss apupmeTnyeckas,
CpeAHsAs KBaJpaTu4Has M Hauboiee BEpOsATHAas CKOPOCTH MOJEKYIL
OnsiTel JIJammepra u IITepHa.

Pacnpenenenne bonpiiMana. Pacnipenenenue Monekyll B MOJIE€ CHIT TskKe-
ctu. bapomerpuueckas dopmyna. Pacripenenenue bonbiiMana B cimydae
JUCKpPETHOro 3HepreTudeckoro cnekrpa. OnbiTel [leppena. Pacnpenene-
H1e MaxkcBemra-boabiMana.

OHTpOIUs ¥ BTOPOE HAYaJI0 TEPMOAMHAMUKH. Makpo- U MHUKpPOCOCTOS-
Hua. CTaTUCTHYECKHN Bec. BeposTHOCTHas MHTepnpeTanus CTaTuCTUYe-
CKOro Beca. ODHTpONMs M €€ OCHOBHBIE CBOWCTBAa. BTOopoe Hawano Tep-
MoarHaMuKu. CraTHcTHYecKash MHTepIpeTalusi BTOPOro Hauyaiaa TepMo-
muHaMuku. [Ipupona HeobpaTumeix nporeccoB. Teopema HepHera.

OHTpomnus uaeanbHoro raza. Kosgduiment nonesHoro aeicTBus Teio-
BOIl MammMHbL. CBsI3p MEXIy NPUPAILEHUEM OHHTPONHUU M NOJy4yaeMOMn
cucremoil Temoroil. HepaBenctso Kiaysuyca. DHTpomnus uaeanbHOTO
raza. Kospdunument monesnoro neiicteus (KIIJ]) TemmoBoi MamimHBI.
®opmyinpoBku Kitay3uyca u KenbBuHa BTOpOro Hayajla T€PMOJIMHAMH-

OU [1-4]
I [5-14]
1P [15-18]




ku. [{ukn Kapno. KI1/] nukna Kapno. Teopema Kapno.

Kpucrammueckoe coctosiHue BemiecTBa. JKuUaKoe COCTOSHUE BEIIECTBA.
Kpucrannmnueckas pemerka. dusznyeckue TUIbI KPUCTALTAYECKUX peEllle-
TOK. TernoeMKocTh KpucTamioB. 3akoH Jrononra u [1tu.
KBazukpucrammmyeckas CTpyKTypa )KUJIKOCTEM.

[ToBepxHOcTHOE HaTspKeHUe. CBoOOMHAs sHeprus. KammmuisipHoe naBie-
HUe. SIBJEHUs Ha TpaHUIIC XUJIKOCTU U TBepaoro tena. CMauvBaHUE.
KaHI/IJIJIHpHBIG SABJICHUS.

dazoBble paBHOBecusi U mpeBpaileHus. PaBuoBecue ¢a3. Mcmnapenue u
koHAeHcauus. [lnaBnenne n kxpucrammmsauus. Ilpupamenue sHTpOonUU
IIPY MCHAPEHUU U IUJIAaBICHUU. PaBHOBECHE JKUIKOCTH M HACBHIIIEHHOIO
napa. Kputuyeckoe cocrosHue. IlepechllieHHBIM nap M meperperas
KUAKOCTh. AMopdHbie Tenma. YpaHenwe Kiaiinepona-Knaysumyca.
TpoliHas TouyKa.

SBneHus nepeHoca. DMIUPHUUECKHE 3aKOHBI BA3KOCTH, TEIJIONPOBOIHO-
cti U nudpdysun. CpenHsas anuHa cBoOOAHOro mnpodera Moisiekysl. O¢-
(heKTUBHOE CEUECHHE B3aUMOICHCTBUS MOJIEKYIL.

['a30kMHETHYECKUI1 BBIBOJI YPABHEHUW BA3KOCTH, TEIUIONPOBOAHOCTH M
muddy3un 1 ra3oB. TpeHre U TErIONpOBOJHOCT B YIbTpapa3pekKeH-
HbIX razax. [lukimueckue yckopurenu. berarpon. Luxnorpon. dazo-

TPOH.

Hroro

32

IlepeyeHb MPAKTHYECKUX 3AHATHI

Tema NMPAKTUYECCKOIo 3aHATUSA. BOl'[pOCI)I, OTpaﬁaTbl-
BAa€MbI€ HA IPAKTHYICCKOM 3aHATHHU

Bcero
4acoB

YyeoHo-
METOANYEeCcKoe
of0ecreuenue

1

3

DJIEMEHThl TEOPUH BEPOSITHOCTU. ATOMHO-MOJIEKYJISIPHOE CTPOCHUE Be-
miecTBa. Macchel 1 pazMepsl MoJiekyil. OleHKa Yriciia MOJIEKYJT B €[IMHUIIC
o0beMa U MEXKMOJEKYISIPHBIX PACCTOSHUN. DHEpPrusi B3aMMOJACHCTBUS
MOJIEKYJT KaK (PYHKITUSI PACCTOSIHUSI MEXKTy HUMU.

Makpockonuueckas cucteMa. [loacucrema. JluHaMuyeckuii moaxosn

K OIHMCAaHUIO MAaKPOCKOMHMYECKOW CHCTeMbl. MHUKpOCOCTOsiHUE (Ha
mpUMepe OJHOATOMHOIO Ta3a). MaKpOCKONUYECKHE TapaMeTphl:
YHCIIO YaCTHUIl, 00BEM, BHYTPEHHSISI DHEPTHSI.

XaoTHYHOCTh ABM)KCHUS MOJIEKYN M (PIYKTyalluu M aK-
POCKOIUYECKUX MapamMeTPOB MOACUCTEMBI.

Cratuctuyeckuii ancam6Onb. OmnpezeneHre BEPOSTHOCTH C MOMOIIBIO
craructuyeckoro ancamOs. Oynkuus pacnpesnenenus. CBONWCTBa BEpo-
SITHOCTHU. Y CIIOBUE HOPMHPOBKHU. T€OpeMbl CI0KEHUSA U YMHOKECHUS BE-
[pOSITHOCTEN. BhIunciieHne CpelHUX U MX CBOMCTBA.

Cratuctuueckas pusnuka U (pEeHOMEHOJIOTHYECKas TEPMOJAUHAMUKA.
TepmomuHaMuyecKre BETMYMHBI KaK CPEHUE 3HAUYECHUS MaKpOCKO-
MAYECKUX MapaMeTPOB.

Makpockonuyeckoe cocrosHue. PaBHoBecHOe cocTostHue. Bpewmst
penakcanuu. KBazucratuueckuit mpoiecc.

Brruucnenne TepMOIMHAMUYECKUX BEIUYHH C MOMOINBIO (DyHK-

uuu pacnpeaeneHus. Yucno ynapoB MOJEKYI ra3a O CTEHKY CO-

cyna. JlaBneHne uyieaapHOTO Ta3a Ha CTEHKY.

Buytpennsiss sHeprusi raza. Paborta. KommuectBo Ttemmnotel. IlepBoe

Ha4yajJl0 TCPMOAWHAMUKH.

OU [1-4]
I [5-14]
P [15-18]




ODKCIIEpUMEHTAIIbHOE YpaBHEHUE COCTOSIHUS HlealbHOro rasa. Ilocto-
ssHHast bonbiiMana. CpeqHsisi SHEprusi MOCTYNaTeIbHOTO JBUKEHUSI MO-
nekyn. Temneparypa u ee pusudeckuii cMbici. Yuciio creneHeii cBoOo-
JIbl MHOTOQTOMHOW MOJIEKYJIbl. DHEPrusi MHOTOATOMHON MOJIEKYJIbl B
rapMOHMYECKOM Mpubmxkenud. Kiaccuyeckuii 3akoH paBHOpacipese-
JICHUS] SHEPTUHU 110 CTETEHSAM CBOOOJIbI. TerI0eMKOCTh UACATHLHOTO Ta3a
[pU MOCTOSHHOM OO0bEME U MPHU IMOCTOSHHOM [aBJICHUU. YpaBHEHUE
anradaTel NACAIBHOIO rasa.

[TomuTponuueckue npoiecchl. Ban-nep-BaanbcoBckuii ra3. YpaBHeHue
HOJMTPONBI HIeaTbHOTO Taza. PaboTa, coBepiiaemast H1eallbHbIM ra30M
MIpU pa3uyHbIX Npoueccax. Ban-naep-BaanscoBckuil ra3. BHyTpeHHsis
SHEPrus. YPaBHEHUE COCTOSIHUSL.

Pacnpenenenne Maxkcsema. @yHKIUSA pacpeneNIeHus 1) COCTaBIIAIO-
IIUX CKOPOCTH U MOAYJISL CKOpOCTH MoJieKy. Cpennsisi apupmernde-
CKasi, CpeIHssl KBaJpaTUuHas U HauboJiee BEpOsATHAS CKOPOCTH MoJle-
Kys1. Onbitel Jlammepra u [lltepHa.

Pacnpenenenue bonbumana. Pacnipesnenenue MoieKkyn B MOJIE CHIT TsDKe-
cru. bapomerpuueckas ¢popmyna. Pacnpenenenue bonbimana B ciaydae
JNUCKPETHOro  3Heprermdeckoro  cmekrpa.  Ombeitel  Ileppena.
Pacnipenenenne Makcsemta-bonbivana.

DHTPOIUS ¥ BTOPOE HAYAIO TEPMOJUMHAMHKH. Makpo- U MHKPOCOCTOSI-

Hus. CraTucTuyeckuil Bec. BeposTHOCTHasi MHTEpHpeTalys CTaTUCTUYe-

CKOTO Beca. DHTpONHS U €e OCHOBHBIE CBOWCTBa. BTopoe Hawamo Tep-

MouHamMuKu. CTaTHcTHdecKass MHTEpIpeTalsi BTOPOro Havyanaa TepMo-

muHamuku. [Ipupona HeoOpaTumbix npoueccoB. Teopema HepHcTa.
OuTponus uaeansHoro raza. Koaddumment nonesnoro neicreus rer-
70BO# MamuHbl. CBsI3b MEXKIY MPUPALICHUEM SHTPOIUU U TOTydaeMoi
cucremoii teroroi. HepasenctBo Kitaysuyca. DHTpornus uieaabHOTO
ra3a. Koaddurnment nonesnoro neiicreus (KI1I) TernoBoii MamHebI.
PopmympoBku Knaysnyca u KenpBrHa BTOpOro Hayajla TepMOAMHA-
muku. [uxn Kapno. KII/I nuxna Kapro. Teopema Kapho.

Kpucrammueckoe coctosiHue BemecTa. JKUIKoe COCTOSHUE BEIIECTBa.
Kpucrammueckas pewmerka. OU3NYECKUE THUIIBI KPUCTAIIIMYECKUX pe-
eToK. TermnoeMKocTs KpUcTamuioB. 3akoH Jrononra u [1tu.
KBasukpucrammdeckasl CTpyKTypa KHUIKOCTEM.

[ToBepxHocTHOEe HaTspkeHue. CBobOomHas sHeprus. KamwmmnspHoe
NaBJieHUE. SIBIEeHNs Ha rpaHULe KUIKOCTH U TBepAoro tena. Cma-
yuBaHue. KanuuisipHsle siBIeHusl.

da3oBbie paBHOBeCHsI U TpeBpaiieHus. PaBHoBecue (a3. Vcnapenue u
koHJeHcanus. [lnaBnenne n kpucrammsanus. [Ipupaimenne sHTponuu
IPY UCIIAPEHHUM U ILJIABJICHUHM. PaBHOBECHE )KMIKOCTH Y HACBIIEHHOTO
napa. Kputnueckoe coctosinue. llepechilieHHbI Map W neperperas
KUIKOCTh. AMopdHble Tena. YpaBHenue Kiaiinepona-Kaysuyca.
TpoiiHas Touka.

SBneHust mepeHoca. DMIUPUUECKUE 3aKOHBI BSI3KOCTH, TEILIOMPOBOJ-
HocTU M nuddysun. CpenaHss aauHa cBOOOAHOTO Mpodera MoOJeKydl.
DddexTrBHOE ceueHNe B3aUMOJICHCTBUS MOJIEKYI.
l"a3okuHEeTHYECKHil BBIBOJ] YPABHEHUI BSA3KOCTH, TEIUIONPOBOJIHOCTH U
muddy3un i ra3oB. TpeHHEe U TEMIONMPOBOTHOCTE B yIbTpapaspe-
JKEeHHbIX razax. [{luxkinueckue yckopurenu. beratpon. [{uknorpon. ®a-
30TPOH.
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Ilepeuyens 1abopaTOpHBIX padoT

. Yu4eOHo-
HaumenoBaHue J1abopaTopHoii padoThl. 3a1aHus, BONMPO- Bcero
cbl, 0TpadaTbIBaeMble HA JIA0OPATOPHOM 3aHATHHI yacop | o oAMTECKOE
olecreyenune
1 2 3
Jlabopatopuast padota 1. Onpenenerue otHouienus Cp/Cv meromom 2 OU [1-4]
aKyCTHYECKOTO pEe30HaHCa. I [5-14]
JlaGoparopHas paboTa 2. Usmepenue kodduimenta 2 WP [15-18]
TEIJIONPOBOTHOCTH BO3AyXa
Jlaboparopnas padota a 3. Onpenencaue KodhPUITUEHTA BI3KOCTH 2
BO3/IyXa.
Jlaboparopuas padota 4. V3ydeHne 3aBUCUMOCTH JIaBIICHUS] HACHI- 2
LICHHBIX TAPOB KUJIKOCTH OT TEMIIEPATyPhl U ONPEEICHUE TEIIOThI
napooOpa3oBaHUs
Jlaboparopnast padota 5. OnpeneneHue N3MEHEHUS SHTPOIIUN BO3TyXa 2
CTaTUCTUYECKUM U TEPMOJTUHAMUIECKAM CIIOCOOAMHU.
Jlaboparopuas padota 6. OnpenencHre TEIUIOEMKOCTA METAJUIOB 2 OM [1-4]
METOJIOM 3JIEKTPUYECKOTO HArpena.
JIN [5-14]
Jlaboparopunas padota 7. Onpenenenue kodpduimeHTa 2 WP [15-18]
MTOBEPXHOCTHOTO HATSKCHUS )KUTKOCTH.
Jlaboparopnas padota 8. Onpenenenue otaommerus Cp/Cv s 2
Bo3yxa Meronom Kinemana-/lesopma.
Hroro 16
3ajanus 1J19 CAMOCTOSITeIbHOI padoThI CTYIEHTOB
Beero Y4eoOHo-
Bonpocs! 1J1s1 caMOCTOATEIbHOT0 H3YYeHUsl (3aJaHNs) wacop | METOAMUECKOE
olecreyenune
1 2 3
ONEMEHTBl TEOPUU BEPOSITHOCTH. ATOMHO-MOJIEKYJIIDHOE CTPOCHHE Be- 8 Ou [1-4]
miecTBa. Maccel ¥ pa3Mepbl Mosiekys. OIeHKa YUCiia MOJIEKYJ B €TUHULIC JIN [5-14]
o0beMa U MEXMOJIEKYISPHBIX PACCTOSHUNA. DHEPrusi B3aUMOICHUCTBHS WP [15-18]
MOJIEKYJT KaK (DYHKIHS PACCTOSHUS MEXKITY HUMH.
Makpockonuueckass cucreMa. Iloacucrema. [IuHamuueckuid MOAXOX K
OIMMCAHUIO MAaKPOCKOMUYECKOH crcTeMbl. MUKPOCOCTOSIHUE (HA TIpuMepe
OJTHOATOMHOTO Ta3a). MaKpOoCKOMUYeCKHe MapaMeTphbl: YHCIO YacTHII,
00BeM, BHYTPEHHSISI SHEPTHSL.
XaOoTUYHOCTh JIBIKEHHSI MOJEKYT M (PIyKTyallud M aKpOCKOMUYECKUX
MapaMeTPOB MOJICUCTEMBI.
Craructnueckuii ancamOib. OnpezieneHne BEpOSITHOCTH C TIOMOLIbIO CTa-
TucTrueckoro ancamoOis. Oynkuus pacnpezneneHusi. CBoNCTBa BEPOSTHO-
CTHU. YCIIOBUE€ HOPMHPOBKH. T€OpPEMbI CIOXKEHUS U YMHOKEHHS BEpOAT-
HOCTEN. Brluncienne cpeHuX U UX CBOMCTBA.
Cratuctuueckas ¢pusuka u (QpeHoMeHOJIOTHUecKas TepMoauHaMuka. Tep- 8

MOJIWHAMHWYECKHUE BCIWYHUHBI KaK CPEAHUEC 3HAUCHUSA MAKPOCKOIMHUYCCKUX
MapaMeTpoB.

Makpockonuyeckoe coctosHue. PaBHoBecHOe coctosinne. Bpems penak-
caiuu. KBasucratuueckuil mporecc.

Brruncnenue TEPMOANHAMUYCCKUX BCIWMYHWH C IMOMOIIBIO (i)yHKIII/II/I pac-
npeaeneHus. Yucno ynapoB MOJEKYN ra3a o CTEHKY cocyzaa. JlaBimeHue
WJICATHHOTO Ta3a Ha CTCHKY.

Buytpennsis sHeprus raza. Pabora. KomnuectBo temnotsl. IlepBoe Haua-




JI0 TEPMOTUHAMHUKH.
DKCIEpUMEHTAIBHOE YpAaBHEHUE COCTOSHUS MjaeanbHoro rasa. IlocrosH-
Hast bormpiivana. CpeHsist SHEprusl MOCTYIATEIBHOTO JBIKCHUS MOJICKYIL.
Temmnepatypa u ee ¢uszndeckuil cmbici. Yucno creneneir cBOOOABI MHO-
rOaTOMHOW MOJICKYJIbl. DHEPTusi MHOrOaTOMHON MOJIEKYJIBbl B TapMOHH-
yecKoM npubmmkeHun. Kiaccuueckuil 3ako0H paBHOpPACIIPENEIICHUs JHEP-
THU TI0 CTENEHSM cBOOOJbI. TemIoeMKOCTh MIeaIbHOIO Ta3a IpH IOCTO-
SSHHOM 00BbEME M TIPU MOCTOSIHHOM JIaBJICHHH. Y paBHEHHE aanadaThl uie-
aJIBHOTO Trasa.

[Tonurponmueckue npoueccsl. Ban-nep-BaanbcoBckuii ra3. YpaBHeHue
MOJIMTPOIIBI UleANIbHOTO Ta3a. Pabora, coBepiaemas uaeanbHbIM Ia30M
IIPY pa3JIMYHBIX IIpoueccax. Ban-nep-BaanscoBckuii ra3. BHyTpeHHsIA
SHEprusi. YpaBHEHHUE COCTOSIHMS.

Pacnpenenenne Makcsenna. @yHKIHS pacnpenesieHust 1 COCTABIISAIO-
HIMX CKOPOCTH U MOAYJISL CKOPOCTH MouieKyil. CpenHss apudmeTuyeckas,
CpeIHss KBaJpaTU4HAs U HanboJiee BeposTHAS CKOPOCTH MOJeKys. Ombl-
1ol Jlammepta u [lTepHa.

Pacnpenenenne bosbimana. Pacripenenenue MoJekys B IMOJE CHII TshKe-
ctu. bapomerpuueckas ¢opmyna. Pacnpenenenue bonbiimana B ciydae
JUCKPETHOTO HSHEPreTUYECKOTO CIeKTpa. OnbITEI [Teppena.
Pacnipenenenne MaxkcBemna-bonbiiMana.

OHTpOIUs U BTOPOE Havyajlo TEPMOJUHAMHUKH. Makpo- U MHUKPOCOCTOS-
Hus. CratucTudeckuil Bec. BeposTHOCTHAs MHTEpIpeTanys CTaTUCTHYE-
CKOIr'0 Beca. DHTPOIUS U €€ OCHOBHBIE CBOMCTBA. Bropoe Hayano tepmo-
nuHaMuKH. CTaTucTUYecKas MHTEpIpEeTalys BTOPOro Hayajga TEpPMOJHU-
Hamuku. [Ipupona HeoOpatumsbix mporeccoB. Teopema Heprera.
OHTponus uaeansHoro raza. Koadduiuent noneznoro neicTBus Terio-
BOI MamnHbl. CBS3b MEXAY NPUPALICHUEM SHTPONHHU U NOTy4aeMOM CH-
cremol teroro. HepasenctBo Kitaysuyca. OHTponus uaealbHOro rasa.
Koadpdunment noneznoro aeiicreus (KITI) Tenosoit mammuel. ®opmy-
mupoBku Kiayznyca n KenpBrHa BTOporo Hadana tepmMoauHamMuku. Lukin
Kapno. KII/] mukna Kapro. Teopema Kapho.

Kpucrammmueckoe cocrosiHue BemiecTBa. JKHUIKOE COCTOSHUE BEILECTBA.
Kpucrammmueckas pemrerka. @U3NYECKUE TUITBI KPUCTALIUNYECKUX peIlIe-
TOK. TenmnoeMKocTh KpHUCTa/LIoB. 3akoH Jtononra u IItu.
KBazukpucrammmyeckas CTpyKTypa *KUJIKOCTEM.

[ToBepxHocTHOE HaTskeHue. CBoOomHas sHeprus. KamwmispHoe namie-
HUe. SIBJeHUs Ha TpaHUIIe KUJIKOCTH U TBepaoro tena. CmaunBanue. Ka-
MMAJUISIPHBIE SIBJICHUS.

10

dazoBbie paBHOBecus W mpeBparieHus. PaBHoBecue ¢da3. Mcnapenune u
KoHAeHcauus. [InaBneHne m kpucraiumsaunud. llpupamenune sHTponUu
MpU HCTApeHUH M IUIaBJIeHUU. PaBHOBecHE UIKOCTH M HACBILIIEHHOTO
napa. Kputnueckoe cocrosiaue. [lepechliieHHbl ap U neperperas xKui-
KocTh. AMopdHbie Tena. YpaBHenue Knaitnepona-Knaysuyca. TpoitHas
TOYKA.

12

SABneHus mepeHoca. IMIUPUIECKUE 3aKOHBI BSI3KOCTH, TETUIOMPOBOIHO-
ctu U aup¢y3un. CpenHsis uiMHA cBOOOIHOrO Mpodera Moyiekya. D¢-
(heKTHBHOE CEYCHHE B3aUMOCHCTBUS MOJICKYIL.

["a3okuHeTHYECKUi BHIBOJI YPABHEHUM BSI3KOCTH, TEIUIONPOBOJHOCTH U
muddy3un i ra3oB. TpeHue U TEIIONPOBOJHOCTh B YIbTpapa3pexKeH-
HbIX razax. llukinnueckue yckopurenu. beratpon. [lukinorpon. @a3oTpoH.

14
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PacuerHo-rpadguyeckas padoTa He peIyCMOTPeHa Y4eOHbIM IJIAHOM
KypcoBasi padota He npenycMoTpeHa yu4eOHbIM IJIAHOM

Oo0pa3oBaTre/ibHbIE TEXHOJOTHHI
[Ipu peanuzanuu y4yeOHOro marepualia Kypca HCHOJIb3YIOTCS pa3iu4Hble 00pa3oBaTENbHbBIC
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3MaHHUIO aTMoc(hephl CBOOOIHON W TBOPUYECKOW AMCKYCCHU Kak
MEXy IpernojaBaTesieM U CTYIAEHTaMM, TaK U B CTyJdeHueckou rpymnme. Llenapto npu sToMm sBisieTcs
BBIPA0OTKA y CTYACHTOB HABBIKOB M KOMIIETCHIIUM, MIO3BOJISIFOIIIMX CAMOCTOSITEIbHO BECTH HCCIIEI0BA-
TEIBbCKYIO U Hay4YHO-TIEIarOrHYeCcKyIo paboTy.

B cootBercTBHE ¢ TpeboBaHUs MU oOpa3oBatensHOro crangapra HUAY MUDU mno cnenu-
anpHOCTU 14.05.02 «ATOMHBIE CTAaHLUMH: MPOCKTUPOBAHKE, IKCIUTYaTAMsI U MHKUHUPHUHTY peain3a-
Ul KOMIIETEHTHOCTHOTO IMOJXOAa MpeIyCMaTPUBAET IIMPOKOE UCIIOIb30BaHNE B yUeOHOM TIpoIiecce
aKTUBHBIX U MHTEPAKTUBHBIX (hOPM MPOBEICHUS 3aHATHIL:

1) pa30op KOHKPETHBIX CUTyallMid MPH PEIICHUH 3a/1a4d [0 KOHTPOJILHBIM 33aJaHUSIM;

2) pa3b0p KOHKPETHBIX CUTyallMii TpH TPOBEACHUM JIEKIIMOHHBIX 3aHATHIl, B TOM YHCIE B
(hopMe KOJUTOKBUYMOB;

3) BHeayAUTOpHYIO pabOTy B paMKaX TEKYIIMX BHEAayAUTOPHBIX KOHCYIbTAlMH C LEIbI0
(hOpMHUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YYAFOIIHXCSI.

VYaenbHbI BeC 3aHATUH, NPOBOAMMBIX B HHTEPAKTUBHBIX (POpMax, COOTBETCTBYET paboueMy
yaeOHOMY TUTaHy: 36 4acOB — MPAKTUYCCKHUE 3aHSITHS

NudopmanonHple TEXHOJIIOTUH, HCIHOJIb3yeMble MIPH OCYIIECTBICHUU 00pa30BaTEIbHOTO
mporecca o aucuuruinae «O0mmas pusuka (MonekyaspHas (pu3uka U OCHOBBI CTATUCTUYCCKOU Tep-
MOJMHAMUKH ).

aKTHUBHAs paboTa ¢ COBPEMEHHBIMU MAKETaMU MPUKIIAJIHBIX MTPOrPaMM it 00pabOTKH pe3yiib-
TaTOB SKCIIEPUMEHTAIIbHBIX JaHHbBIX.

®oH/1 OLIEHOYHBIX CPEICTB
@OHJT OLIEHOYHBIX CPEJCTB 0 JUCHUIUIMHE 00€CIeYnBAET IPOBEPKY OCBOCHHUS IMIIAHUPYEMBbIX
pe3ynbTaToB oOyueHUs: (KOMMETEHIMH M MX HHIUKATOPOB) MOCPEACTBOM MEPOMPHUSTHIA TEKYIIETo,
PyOEXKHOTO M MPOMEXKYTOYHOTO KOHTPOJS MO AUCHUIUIMHE. CBS3b MeXAy (OPMUPYEMBIMU KOMIIE-
TEHIMSAMHU U (popMaMH KOHTPOJISL UX OCBOCHHUS MPEJICTABJICHA B CIEYIOIIeH TabuuIe:

Konx konTposmpye- HanmeHnoBanue
Ne KonTposmmpyembie pa3aeibl .
MBIX KOMIIETEeH LU OLIEHOYHOI0 cpea-
n/n (TemMbl), MOYJIM 1M CHUILTAHbI N
(miIm ux yacrei) CTBa

BX0/1HOM KOHTPOJIb

Bomnpocs! BxoaHOTO
1 Bxo1HOI KOHTPOJIb KOHTpPOJIS (TTHCh-
MEHHO)

ATTecTanus pa3JeNnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH
2 | AtomHO-MonekynsipHoe crpoeHue Beme- | YK-1, YVKE-1, OIIK-1 | Tect — 1, nucemen-
CTBa. DJIEMEHTHI TEOPHH BEPOSITHOCTH. HO
Cratuctuueckast ¢usuka U (HeHOMEHOIOo-
ru4ecKas TepMOIMHAMUKA.
[TomuTponnueckue mnpoueccel. Ban-nep-
BaanbscoBckuii ra3

3 Pacnpenenenne Makcsemia. VK-1, YKE-1, OIIK-1 TecT — 2, nUCbMEH-
Pacnpenenenne bonbsimana. HO
DHTponus U BTOpPOE HAyajo TepMOJIU-
HAMUKH.

Kpucraminueckoe CcOCTOSIHME BEIIECTBa.
Kuakoe cocTtosiHUE BeIECTBA.




@da30BbIC paBHOBECHS U ITPEBPALLIECHUS.
SIBieHMs nepeHoca.

HpOMC)KYTOLIHaﬂ aTTecranus

1 DK3aMeH VK-1, YKE-1, OIIK-1

Bormpocs! k 3x3ame-
HY (YCTHO)

s oueHkM 3HAHWN, YMEHMH, BIaJACHUHW M (WIM) ONbITa AEATEIbHOCTH, XapaKTEPU3YIOLIUX
sTanbl (OPMUPOBAHUA KOMIETEHIMHA CTYJEHTa HCIOJB3YIOTCS CIEAYIOIIUe BHUIBl OLIEHOYHBIX
CPEICTB:

1. BxoaHoit KOHTpOJb. [IuchkMeHHBIN OnpoC, HAINpaBJICHHBIN Ha BBISBICHHE MPOOEIOB B 3HA-
HUSX CTYJCHTOB M TOTOBHOCTH MX K IOJIy4€HHIO HOBBIX 3HaHUH. OT oOyuatomierocst TpedyeTcs: onpe-
JielieHue TOHATUN, 00OCHOBAaHUE BBIIBUHYTHIX MOJOXEHHI, CBOOOJHOE ONeprupoBaHue (HaKTHUECKUM
MaTepUajIOM.

2. Omnpoc. Llenb MOArOTOBKH K OIMPOCY COCTOUT B ((OPMUPOBAHUU Y O0YUaIOIIErocs HaBBIKOB
aHaJIM3a TEOPETUUYECKUX ITPOOJIEM Ha OCHOBE CaMOCTOSITEJIbHOTO M3Y4YEHUs yUEOHON U Hay4HOH JIUTe-
patypsl. OT oOyuatomerocsi TpeOyercs: BiaJeHUE U3yUYEHHBIM B XOJ€ Y4eOHOro mpolecca Marepua-
JIOM, OTHOCSIILIUMCSL K paccMaTpuBaeMoil mpoOieMe; 3HaHUE pa3HbIX TOYEK 3PEHHUS, BBICKA3aHHBIX B
HAy4YHOUM U y4eOHOI JTUTepaType MO COOTBETCTBYIOLICH MpobiemMe, yMEHUE COMOCTABIATh UX MEXKITY
co00#; HaTM4Ke COOCTBEHHOTO MHEHHUS TI0 00CYKIa€MbIM BOIIPOCAaM U YMEHHUE €r0 apryMEHTHPOBATh.

3. Tect. Pabota ¢ TecTOBBIMU 3a/IaHUSIMU OCYIIIECTBIISIETCS KaK BO BpeMsl ayIUTOPHBIX 3aHATHH,
TaK ¥ B MPOIIECCE CAMOCTOATENLHOM paboThl oOyuatomierocsi. TecToBbIe 3aJaHHs TO3BOJISIOT TPOKOH-
TPOJIUPOBATH CTETIEHb YCBOCHUS OCHOBHBIX MOHITUN/KATETOPUH, UCIIOIBb3yEeMbIX B U3Y4aeMOil TUCIIH-
wmHe. Bpems, orBoanMmoe Ha TecT coctaBisier 90 munyT. M3 061ero nepedHs BOPOCOB B CTyvaii-
HOM TIOpsIIKE BBIOMpaeTcs 45 17l COOTBETCTBYIOIIETO pa3jiesia v MPOBOJUTCS MPOLieaypa OLlEHUBAHUS
3HAHUW, YMEHUH, HABBIKOB U (WJIM) OIBITA JESITENbHOCTH, XapaKTEPU3YIOIIKX 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINH.

4. Dk3amMeH. DK3aMeH I0 JUCIUIUIMHE MPEACTABISIECT cO00M UTOrOBOE HCIIBITAHHUE TI0 TIpodec-
CHOHAJIbHO-OPUEHTUPOBAHHBIM MpOOJIEeMaM, YCTaHABIMBAIOIIEE COOTBETCTBHE IOJATOTOBIEHHOCTU
CTY/IGHTOB TpeOOBaHUSAM 00pa30BaTENLHOTO CTaHAApTa. JK3aMEH IMPOBOAMTCSA C IIENBIO0 MPOBEPKU
YPOBHS U KauecTBa c(hOPMUPOBAHHOCTH KOMIETEHIMH B paMKax COOTBETCTBYIOLIETO 3Tana U Mo3BO-
JISIeT BBISIBUTH U OLIEHUTh TEOPETUYECKYIO U MPAKTUYECKYIO MOJATOTOBKY CTY/AEHTA JUIsl PEeIIeHUs Mpo-
(eccroHaTBHBIX 33/1a4. DK3aMeH MPOBOIUTCS B MHCbMeHHOHN (opme. buner conepxur 2 Bonpoca. Ha
MOArOTOBKY OTBOAUTCSA 60 MUHYT.

IlepeyeHnb BONPOCOB BXOAHOT0 KOHTPOJIS
1. Mexanuyeckas pabota A mpH MPSMOIMHEHHOM MEepeMENIeHNUN Tela Mo JeHCTBUEM MOCTOSH-
Hout cwitbl F onpenensiercst hopmynoii.
CdopmynrpoBaTh OCHOBHBIE 3aKOHBI HJICATBHOTO Ta3a.
Kax cBsi3aHo moHsTHE MOJIS BEIIECTBA ¢ YUCIOM ABOraapo?
UYemy paBHa paboTa raza mpu U30XOpHOM Iporecce?
OcHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pazmepsl MoJIeKyII.
Macca monekyin. KonuyecTBo BemiecTsa.
BbpoyHOBCKOE IBHXKEHHE.
Cunbl B3aMOJICHCTBHS MOJIEKYI.
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U TBEPBIX TeEll.
0. WneanbHbIil Ta3 B MOJEKYISPHO-KUHETUYECKOU TEOPHUH.
11. Cpennee 3HaUYE€HHE KBaJpaTa CKOPOCTH MOJIEKYIL.
12. OcHoBHOE ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON TEOPUH Ta30B.
13. TemmepaTypa U TEIUIOBOE PABHOBECHE.
14. AbGconroTHas Temreparypa. Temmneparypa — Mepa cpeHe KHHETUYECKOM SHEPTUU MOJIEKYIL.
15. M3mepenue ckopocTel MOJIEKYI rasa.
16. VYpaBHeHHE COCTOSHUS HI€ATHHOTO ra3a. ['a30BbIe 3aKOHEI.
17. Haceimmennsiii map. 3aBUCUMOCTH JaBJICHHS HACBIIIEHHOTO T1apa OT TeMITepaTyphI.

ROoNoGaR~WN



18.
19.
20.
21.
22.
23.
24,
25.
26.

Kpucrannuaeckue tena. AMopdHbIe Tena.

Buytpennsis sneprusi.

PaGora B TepMoarHAMUKE.

KonnuecTBo TEmIoOTHI.

IIepBblil 3aKOH TEPMOJAMHAMUKH.

[IpuMeHeHue nepBoro 3aKk0Ha TEPMOJMHAMUKY K Pa3IUYHBIM IIPOIECCAM.

HeoOpatuMocTh poIIeccoB B IPUPO/IC.

CratucTuueckoe UCTOIKOBaHHE HEOOPATUMOCTH MPOIIECCOB B IPUPOIE.

[Mpuanmn aeiicTBust TeruioBbix aBurateneil. KoaddummeHT mone3Horo AEWCTBHS TETUIOBBIX

JIBUTaTEICH.

27.
28.
29.
30.
31.

Bun npouecca nepeHoca B razax - BHYTpEHHEE TPEHHE.

Bun nponecca nepenoca B razax - quddysusi.

OOmuii BU ypaBHEHHI NepeHoca. Bpems penakcamnuu, JyimHa CBOOOIHOTO mpobera.
Cas3b Mex 1y K03 PHUIIMEHTaMU TEIJIONPOBOJHOCTH, BHYTPEHHETO TpeHUs U Juddy3un.
Kpucrannunueckoe coOCTOSIHUE BEIIECTBA. DJIIEMEHThl CHMMETPHH.

Bomnpocel Tekyero KOHTpOoJIs
Tecrt- 1, TecT- 2, MosekysipHasi GU3UKa U OCHOBBI TEPMOJINHAMUKH
1. 3aoanue
Ommemome npaguivHblil omeem:
XKuaKocTb ¥ ra3 HMEIOT OAMHAKOBbIC (PU3NUECKHE CBOHCTBA MPU:
a). TeMIepPaType KHICHHS
6). KpUTHUCCKOH TeMIepaType
B). TEMICPATYPC KOMICHCALIUU
r). TCMICPATYPe HHBCPCHH

2. 3aoanue
Ommemome npasutbHbli omeem:
I'paduxom 3aBHCHMOCTH AABIACHHUSI OT 00BCMA NPU MOCTOSIHHOM TCMIICPa-
TYpPC SABISACTCS:
a). mapabona
0). npsvast THHMS
B). rumepbona
r). ONPCACICHHOTO Ha3BAHHS HC HMCCT

3. 3aoanue
Ommemovme npasuivlblii omeem:
YPHBHGHI/IC COCTOSIHHA UACAJTBHOIO ra3a UMECT BUA.

PV
a). —— =const

1
0). £ = const
%
VT
B). —— =const
P
P
r). —— =const
VT
4. 3aoanue

Ommyemome ﬂpaBLlﬂbelﬁ omeem:
00BeM OAHOI'0 MOJIA BCHICCTBA ITPH HOPMAJIbHBIX YC/IOBHUAX PABCH!

a). V, =224-10" M/K
6). V, =224-107 m/moms-K



B). V,=224-107 m’/moms

3 3
r). V,=224-10" m /monp
3. 3aoanue
Ommemome npasuibHblil omeem:
CpeaHsisi KHHETUUYSCKAsSI DHESPTHSL, MPUXOISMIAICS HA OAHY CTENEHb CBOOO-
Jbl MOJICKYJIBI HACAIBHOTO ra3a;

a). . kT
2
0). i kT
2
B). kT
1
r). —kT
) 2
6. 3aoanue

Ommemome npaeuivHotii omeem:
B ypasnenun Ban-nep-Baanbca monpaska «a» YUHMTHIBACT:
a). CTOJIKHOBCHHE MOJICKYJI MEXKAY COO0M
6). HM3MEHEHHE IUVIOTHOCTH I'a3a B 3aBHCHMOCTH OT TEMIIEPATypPbI
B). B3AaMMHOC NPHUTSKCHHUC MOJICKY T
r). Ppa3Mephl MOJICKY rasza

7. 3aoanue
Ommemome nPAcUIbHbLIT omeem:
YeMmy paBHA Macca OJHOTO KHJIOMOJISI YTJICKHCIOro raza’?

a). 44 xr
0). 42 xr
B). 46 kr
r). 43 kr

8. 3aoanue
Omatemome npacuivibiii omeem:
3axoH Ulapns B aGCOMFOTHOH IIKAIC TEMIICPATYP 3aITHCHIBACTCS TaK:

POT
a). PT =

(04

6). Iy =hHoal

) o
B). PT :_%/2,_

o o

P =—

r). 7 P()

9. 3aoanue

Ommembme npaguavbHbLil Omeem:
TemmnepaTtypa, pu KOTOPOH cpeausiss apuGpMETHICCKAST CKOPOCTh MOICKYIT
BOJIOPOJA CTAHET PAaBHON BTOPOM KOCMHIECKOH ckopocTH (B K):

a). 12-10°
6). 10*
B). 10°
r). 7,5-10°

1). 11.85.10°



10. 3aoanue

Ommemome npasuivHblil omeem:

Cpeassast KUHCTUMCCKAS SHCPTUS MOCTYIIATCIBHOTO JABIKCHHS MOJICKY B
HICAIIBHOTO Iasa;

PV
a). —
N
6). ZkT
3
B). EkT
2
r). nkl
11. 3aoanue

Ommemobme npacu/ibHblil omeem:
B ypaBaenuu Ban-aep-Baansca monpaska «b» yuuTBIBaeT:
a). YHMCIO CTOJIKHOBEHUH MOJICKYT MEXKAY COO0H
0). H3MCHCHHC MJIOTHOCTH ra3a B 3aBHCHMOCTH OT TCMIICPATy PBI
B). JHEPrHIO B3AHUMOACHCTBUSI MOJICKYI
r). pa3Mepbl MOJIEKYJ rasa
12. 3a0anue
Ommemobme npasuivHblil omeem:
C nomomnreio SapoMeTpa U3MEPSIIOT:

a). Maccy
0). [maBlIcHUE
B). 00BeM

r). TEMIEpaTypy

13. 3aoanue
Ommemobme npasuivHoiii omeem:
V nenpHBIH 00BEM 0 5TO 00BEM ¢ IHHHLIBL
a). Macchl
0). NJIOTHOCTH
B). BEJIHYHHBI, 0OPATHOH 00BEMY
r). W3 MPUBCACHHBIX BBIIIC BETMYHH HET MPABUIBHOTO OTBETA

14. 3aoanue

Omuembme npaguioislil omeem:

Hasnenue cmecu razos B cocyae oobemom 0,01 M, €CITH B HEM HAXOAUTCS
azoT Maccoi 14 r u Bogopoa mMaccoii 4 r npu 7'= 300 K:

a). 500 «lla
6). 500 ar™m.
B). 623 klla

r). 623 MM pT. CT.



15. 3aoanue
Ommemome npasuivtelii omeem:
CpeaHss KBaIpaTHYHAS CKOPOCTH!

2. (o)
5. (o)
5. (Vks)
0. (Vxa)

16. 3a0anue
Omatemome npasuibHblil omeem:
B ypaBucHun Ban-aep-Baaneca nonpaska «b» uMeeT GU3HUISCKUI CMBICT:

a).
0).
B).
r).

00BCEM, KOTOPBIH OBl 3aMsT OJUH MOJIb ra3a IMpH OCCKOHCYHO Ma-
JIOM JaBJICHHUH

00BEM, KOTOPBIH Obl 3aHSIT OJUH MOJIb Ta3a MPH HOPMAIBHBIX VC-
JOBHSIX

MpEACAbHBIA 00BbEM, KOTOPHIH OBl 3aHSUI OAMH MOJb rasa IpH
JABJICHUH, CTPEMAIIEMCS K OCCKOHCYHOCTH

00BCM, MPEIOCTABIACHHBIN A5 CBOOOJHOTO JBHIKCHHSA MOJCKYII
O/THOTO MOJIS Tas3a

17. 3aoanue
Ommemome npasuiibHblii omeem:
Yucio ABOrapo BBIPAXKaCT:

a). YHUCIIO MOJICKYJ B CIMHULIC 00bEMa

0). YHCIIO MOJICKYJ B OAHOM MOJIC BEIICCTBA

B). UHCJIO MOJICKYJI B ¢ IMHHULIE MAacChl BELICCTBA

r). YHCIIO ATOMOB B OJJHOM MOJIC MHOTOAQTOMHOTO BCIICCTBA
18. 3aoanue

Ommemome npasu/ibHsl i omeem:

Kakos

MOPSIIOK  BEIMUYHMHBI  HA3bIBAEMOW  TOCTOSIHHOH  ABOraapo

(v, =6.022-107):

a).
0).
B).

23

25

HET MOpsiAKa, T. K. YMCI0 ABOragpo — 3TO UHUCIO MOJCKYI, CO-
ACPXKALHUXCA B OAHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npaguivHblil omeem:

Temmepatypa cMecH, eci B OAIJIOHE €MKOCTBIO 5 11 COACPIKUTCS CMECh
reaus 1 Bogopoaa maccor 10 r mpu gasnerum 500 xlla, mpryaem Maccosas
noast renust pasHa 0,6:

a).
0).
B).
r).
A).

86 °C
79 9C
75K
258 K
86 K



Bonpocsl npoMeKyTOYHOT0 KOHTPOJIS
Bomnpocekl Kk 3xk3aMeny
Craructuueckast GU3MKa ¥ TEPMOIUHAMHUKA.
CocrosiHue TepmoarnHaMuueckon cucreMsl. [Ipouecc.
MonexysipHO-KMHETHYECKUE TIPEICTaBICHUS.
VYpaBHEHHE COCTOSIHUA UAEATBHOTO rasa.
JlaBiieHHE ra3a Ha CTEHKY cOoCya.
CpenHsist S3HEprusi MOJIEKYII.
BuyTpeHHss dHeprus TepMOIMHAMAYECKON BL.
Pabota, coBepiiaemast TeI0M MPU U3MEHEHUSX ero 00bema.
IIepBoe Ha4asI0 TEPMOJAUHAMHUKHU.
0. BHyTpeHHss 3HEprus U TEIIOEMKOCTbh UEalIbHOTO Ta3a.
1. YpaBHeHue anuabaTsl UACaIBHOTO ra3a.
12. TlomuTponuyecKue MpoIEeCcChI.
13. Pabota, coBepuiaemas uaeagIbHBIM ra30M MPH PA3IUYHbIX POLIECCaX.
14. Knaccuueckas TeopHst TEIUIOEMKOCTH UI€alIbHOTO Ta3a.
15. ®ynkuus pacnpeneneHust BEpOSITHOCTH.
16. ®yHkuus pacnpeaenaeHus MoKy ra3a 1o cKopocTsam (pacupezneneHue Makcseia).
17. Bapomerpudeckas popmyia.
18. Pacnipennenenue boabpiimMana.
19. /lnuna cBOOOIHOTO ITPOOETa MOJICKYIT.
20. Omnupuueckue ypaBHEHUS siBiIeHui neperoca. Juddysus.
21. DMnupuyecKue ypaBHEHHS SIBJICHUI TIepeHoca. TermTonpoBoHOCTb.
22. DMrnupuyecKkie ypaBHeHUs sIBJIeHUHN nepeHoca. BHyTpeHHee TpeHue.
23. MonekynsipHO-KHHETHIECKasi TeOpHUs sSIBJICHUH nepeHoca B ra3ax. Auddysus.
24. MonekyasipHO-KMHETUYECKasi TEOpUs SIBIECHUH IepeHoca B ra3ax. TemionpoBOgHOCTb.
25. MonekynsipHO-KMHETHYECKasi TeOpHUs SBJIICHUH TepeHoca B ra3ax. BHyTpeHHee TpeHue.
26. Mukpo- 1 MaKpocoCTOsIHUs cucTeMbl. CTaTUCTHUYECKHI Bec.
27. DHTPONHS CUCTEMBI.
28. DHTpONUS UCaBHOTO Ta3a.
29. Bropoe Havaio TePMOJUHAMUKH.
30. KoadduumeHT none3Horo ecTBUs TEMIOBON MAIIMHBI.
31. Iuxn Kapho.
32. PeanbHble ra3sl. YpaBHeHue Ban-nep-Baanbca.
33. DKCTIeprMEHTAIbHBIE H30TEPMEI.
34. ®a30Bble NpeBpalIeHUs.
35. OTnuuTeNbHBIE YePTHl KPHCTATMUYECKOTO COCTOSTHHUS.
36. ®du3nyeckre TUITbI KPUCTAIIIOB.
37. CTpoeHue KUTKOCTCH.
38. [loBepXHOCTHOE HATSHKEHUE.
39. KanumisipHbIe SIBICHHUS.
40. PactBopsl. OOmIME cBEIEHUS.
41. PacTBOpUMOCTD Te€N.
42. OcMOC U OCMOTHYECKOE JIaBJICHUE.
43. 3akoH Payurs.
44. TIoBbllIIeHNE TOUYKH KUIIEHUS M TOHWKEHNE TOUKH 3aMep3aHus pacTBOpa.

RPRowoo~NoR~wNE

IIIkana oneHNBAHHUS HA DK3aMeHe
DK3aMeH MPOBOAMTCS B BUJE MUCHMEHHOI'O OTBETA MO BOIMpocaM, CHOPMUPOBAHHBIM B OUJIETHI.
OrneHka 3HaHUN Ha DK3aMEHE W HavHCIeHHe OalioB MPOU3BOJUTCS B COOTBETCTBHH CO CIEAYIOIEH
TaOJIULIEN:



Ouenka mno 5- Cymma

- TpeOoBaHusl K 3HAHUSM HA IK3aMeHe
0aILHOH IIKAJIe | 0aJ1J10B

BBICTABIISIETCS CTYIEHTY, €CJIM OH IOJIHO, TPAaMOTHO U 0e3 ook
OTBETHUJI Ha BCE BOIPOCHI, B TOM YHCJIC U AOIOIHHUTEIbHBIE.

COMIUYHOY 43 -50

BBICTABJISICTCA CTYACHTY, €CJIM OH 0e3 CYHIICCTBCHHBIX OIIMOOK
OTBCTUJ Ha BCE€ BOIIPOCHI, OJHAKO JOITYCKaJI OTACIIbHBIC
HCTOYHOCTHU HUJIM HC JCMOHCTPUPOBAII JOCTATOYHO I‘JIY6OKOI‘O
3HaHHWs MaTCpuralia

«XOpouIoN 36 - 42

BBICTABJISICTCS CTY/ICHTY, €CJIM OH B OTBETaX Ha BOMPOCHI
«y0081emseopu- 31 -35 | MPOZICMOHCTPHPOBAT TOMBKO 3HAHUC OCHOBHOTO MaTepHaa,

MenbHO» JIOITYCKaJl CYIIECTBEHHbIE HETOUHOCTH B OTBETaX, HEOCTATOYHO
TEXHUYECKU IPaMOTHO (OPMYIUPOBaAJ OTBETHI

BBICTABJISICTCA CTYACHTY, CCJIM JOITYCKAJI HCIIPABUJIbHBIC OTBCTHI HA
MeHee 30 | mocTaBlICHHBIE BOITPOCHI WJIK HE CMOI' OTBETUTH HA YaCTh BOIIPOCOB,
HC CMOT" IOATBECPANUTE 3HAHUC 3HAYUTEILHOM YacTH Martcpurajia.

«Hey0061emeopu-
MenbHO»

HToroBasi onieHKa MpeAcTaBisieT co00l CyMMy OailIoB, 3apa0OTaHHBIX CTYJEHTOM IIPH BBIIOJ-
HEHMH 3a/laHUi B paMKax TEKYIIEro U MPOMEXYTOYHOI'O KOHTPOJIS ¥ BBICTABIISETCS B COOTBETCTBUU C
Ilosi0)keHHEM 0 KPETUTHO-MOJ1yJIbHOM CHCTEME.

Ouenka no 5-6a/1bHOM Cymma
IKAJIe — OLIEHKA 10 0aJ1J10B 32 TpeboBanusi K 3HAHUAM
ECTS pa3enbl

OneHka «OTIUYHO» BBICTABIAETCS CTYICHTY, €CIH OH
COMAUYHOY IyOOKO M TPOYHO YCBOWJI MPOTPAMMHBIA MaTepHall, HcC-
— 90+ 100 | yepmbIBarole, IOCIEIOBATEIBHO, YETKO M JIOTHYECKH
A CTPOIHO €ro u3jaraet, yMeeT TeCHO YBS3BIBATh TEOPHUIO C
MPAKTUKOM.

OrneHka «XOpOIIO» BBICTABISACTCS CTYACHTY, €CIIM OH
TBEPAO 3HAET MaTepUall, TPAMOTHO M MO CYIIECTBY H3J]a-
raeT ero, He JOIyCKas CYIICCTBCHHBIX HETOUYHOCTEH B OT-
BETE Ha BOIPOC.

«xopowo»
— 70+ 89
C,B

OneHka «yAOBIETBOPUTENBHO» BBICTABISIETCS CTYACHTY,
€CJIN OH MMEET 3HAHMsI TOJIBKO OCHOBHOI'O MaTepuaia, HO
HE yCBOWJI €T0 JIeTallel, JOIyCKaeT HEeTOYHOCTH, HEJJOCTa-
TOYHO MpaBUIIbHBIE (OPMYIMPOBKH, HApYLIECHHs JOrHye-
CKOI MOCJIE0BATEIBHOCTH B U3JI0KEHUHU IMPOrPaMMHOTO
MaTepuaa.

«y0081emBOPUMENLHOY
— 60 +~ 69
E,D

OHCHKa «HCYOOBJICTBOPUTCIIBHO)» BBICTABIIACTCA CTYIACH-
Ty, KOTOPBI HE 3HAeT 3HAYUTEIbHON YacTU MPOTrPaMMHO-
«HEeY0081em8opUMeNbHO» ro MaTepHuaia, JOMyCKaeT CyIIecTBeHHbIe ommOku. Kax
- MeHee 60 | mpaBMIIO, OIIEHKA «HEYAOBJIETBOPUTEILHO» CTABUTCS CTY-
F JeHTaM, KOTOpble HE MOTYT IMpPOJOJKUTH 0OyueHue Oe3
JIOTIOJTHUTEBHBIX 3aHATHH MO COOTBETCTBYIOIIEH IMCLU-
IIJIUHE.

CTyI[CHT, HOJ'Iy‘-II/IBIJ_II/II\/'I Menee 60% OT MaKCHMAJIbHOTO Oajuia 3a pasacit IMCHUIUIMHBL U IIPO-
MCXKYTOYHYIO aTTECTAllUI0, CHUTACTCA HEATTCCTOBAHHBIM I10 JIaHHOP'I JUCIHTUITIINHE.

Y4yeOHo-MeToaM4YecKkoe 1 HUHGOPMALIMOHHOE 0O0ecriedeHUue Y4eOHOM M CIUTIINHbI
OcHoBHas nuTeparypa:
1. CaBenseB U.B. Kypc obmeit ¢pusuku. B 3-x tr. T.1. Mexanuka. MonekynspHas ¢u3uka.
VYuebHoe nocobue.-11-e u3a.M.:"Jlanp".-2019.-432c. Pexum JIOCTyTA!



https://e.lanbook.com/reader/book/113944/#1

2. Kanmamuaukos H. I1., MypasseB-CmupraoB C. C. O6mas ¢usuka. COOpHUK 3aJaHUN B PYKO-
BOJICTBO K PEIICHHIO 33a71ad: YueOHoe mocodmue. — 2-¢ usn., crep. — CII0.: U3narenbctBo «JIaHby,
2019. — 524 c. Pexxum goctyna: https://e.lanbook.com/reader/book/111197/#1

3. CasenbeB U.B. COopHHK BONpOCOB | 3a1a4 1o oOmel ¢usuke. 6-¢ wu3n. crep.M.:"Jlanp".-
2019.-292¢. Pesxum mocryma: https://e.lanbook.com/reader/book/125441/#1

4. KysnenoB C.U. Kypc ¢usuku ¢ npumepamu pemenus 3agad. Yacts |. Mexanuka u Moneky-
nspHas puzuka. Tepmonunamuka: YueOHoe mocodue / moja pen. B.B. Jlapuonosa.- 3-¢ u3a. nepepad. u
JIOII.- CIIo.: W3parennscTBO «JIaHbY, 2014.-464c. Pexum JIOCTYyTIa:
https://e.lanbook.com/reader/book/42189/#2

JlononHuTenpHas tuTeparypa:

1. Uponos N.E. 3amauu no obmieit ¢pusuke: yuedbnoe nmocoodue s By3os/ E.M.Nponos.-9-¢ uzj.-
Mocksa: bunowm. JlaGopaTopus 3HaHUM, 2014.-432c.Pexxum JIOCTYyIIA:
https://e.lanbook.com/reader/book/94101/#1

2. AkcenoBa E.H. OOmas ¢usuka.TepmoauHamuika U MoJeKylsipHas ¢usuka (IJIaBbl Kypca):
yuebnoe nocooue / E.H. Akcenosa. — 2-e u3., ucmp. — Cankr- IlerepOypr: Jlanp, 2018. — 72 c. Pexum
noctyna: https://e.lanbook.com/reader/book/103058/#1

3. CuyxuH, /[. B. O6muit kypc ¢pusuku: Yuebd. mocodue st cTy. GU3MUECKUuX Crel.By30B. B
5-tu T. T.2. Tepmonunamuka u Mosiekyisipaas ¢pusuka / /I. B. CuByxus. - 6 € u3z., crepeotun. - M.:
duszmariut, 2014. -544 c. Pexxum noctyna: https://e.lanbook.com/reader/book/2316/#1

4. MeToapl OLEHKH TOTPEIIHOCTEH Pe3yIbTaTOB MPSMBIX M KOCBEHHBIX HM3MEpPEHHU B J1abo-
paropusix (U3UUECKOro MpakTUKyMma: YdeOHo-metoauyeckoe mocooue / E.H. Axcenosa, H.K.
l'acaukoB, H.II. KamamnawkoB. - Mocksa: MUHO®U, 2009. - 125 c¢. Pexum pocrymna:
https://e.lanbook.com/reader/book/75969/#1

Metoaudeckue ykazaHus i OOydyarolUXcs MO OCBOEHHUIO
JTUCIUIUIAHB (MOJTYJIS)

1. Bymynkun H.W., Hukudopor B.B. HM3yuenune TepMmoquHaMUYECKIX CBOMCTB BO3/1yXa Ha OC-
Hoge ompenaeneHus Cp/Cy . MeTtoanueckne yKa3aHusi K BBIIOTHEHUIO TaO0opaTOpHOU paboThl o Ppu3u-
K€ JUIsl CTYJEHTOB Bcex crenuanbHocTedl Bcex (opm obydenus.- MUDU: Konunpunrep BUTU,
2015.-16c.

2. Jleonog I1.B., Hukudopos B.B. Berancnenue cpemaeit ;ymHb CBOOOTHOTO MTPOOETa MOJIEKYJT
rasa 1o BeJIMYMHE KOdPPUIHEHTa TUHAMUYECKON BA3KOCTH. MeToIMuecKre yKa3aHus K BBIITOJHEHHIO
nabopaTopHON paboThI MO (PU3UKE JJIS1 CTYICHTOB TEXHUYECKUX CIEIMATbHOCTEN 1 HAPaBIEHU BCEX
¢dbopMm obyuenus.- MUDU: Konunpunrep BUTU, 2014.-20c.

3. MumenkoBa T.H. Onpenenenne TEmT0EMKOCTH KUAKOCTH. MeTOIUYECKUe yKa3aHUs K BbI-
MOJTHEHHIO J1a0opaTopHO paboThl Mo (u3MKe IS CTYAEHTOB TEXHUYECKHUX CIEHUaTbHOCTEH u
HanpasieHui Bcex popm oOyuenus.- MUDU: Komunpunarep BUTU, 2014.-28c.

4. YeproBa H.M. Omnpenenenrie nM3MeHEHHsI SHTPOIUU NPH HAarpeBaHUM U IJIABJICHUU OJIOBA.
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MarepuajibHO-TeXHHYEeCKOe o0ecriedyeHue y4eOHOM TN CIUTIIUHbI

B mporecce ocBoeHMsT OCHOBHO# 00pa30BaTeNbHOM MpOorpamMMbl 1o quctumuinae «Oomas pusu-
Ka (MoJieKyssipHas (pu3uKa U OCHOBBI CTAaTUCTHYECKON TEPMOJMHAMHKH)» criennaibHocTd 14.05.02
«ATOMHBIC CTAHIIMH: MPOCKTHUPOBAHUE, DKCILTyaTallusl U WHXXUHUPHHTY» HUCIOIB3YIOTCS HArJIsIHBIC
oco0Msl, BEIUMCIUTEIbHAS TEXHUKA (B TOM YHMCIIE MPOrpaMMHOE oOecriedeHue) sl oka3a Mmpe3eHTa-
11, 1abopatopHoe 000opyIoBaHUE.

3aHATHS IPOBOJATCS B y4eOHON ayUTOPHUH, NMPEAHA3HAUCHHOM JJIS MPOBEACHUS JIEKIMOHHBIX,
nabopaTOPHBIX 3aHATUHN, 3aHITHI CEMHUHAPCKOTO THIIA, TPYMIIOBBIX M WHAWNBUIYAIBHBIX KOHCYJIbTa-
LU, TEKYIIET0 KOHTPOJISL U MPOMEKYTOYHON aTTeCTaLlUU.

Jnist mpoBeeHus 1abOpaTOPHBIX pabOT MCIIONIB3YIOTCS CIEIYIONUe Tab0paTOpHbIe YCTAaHOBKH:
yCTaHOBKA I OMpEeNIeHNs OTHOIICHUS TEIUIOEMKOCTEH BO3yXa MPU MOCTOSIHHOM JaBJIEHUU U T10-
ctosHHOM oOveme ®DIIT 1-6H; ycraHOBKa JUIsl ONpEAENICHUS YHUBEPCAJbHOW ra30BOIl NMOCTOSHHOU
@IIT1 -12; ycranoBka s onpenenenus usmepenus sutponuu OIIT 1 -11; naboparopHas ycraHoBKa
«M3ydyenne TepMOAMHAMUYECKHUX CBOMCTB Bo3ayxa Ha ocHoBe Cp/Cvx»; maboparopHasi yCTaHOBKa
«Boruncnenue cpeaHeit IuHBI CBOOOAHOrO Mpodera MoKy Tra3a 1o BeJuyuHe koddduimenrta au-
HAMHUYECKOU BA3ZKOCTH.

s caMocToATeNbHONW paboThl OOYYAIOMIMXCS HUMEIOTCS CIeUATM3UPOBAHHBIC MMOMEIICHHUS,
000pYyIOBaHHBIC MEPCOHATLHBIMHA KOMITHIOTEPAaMHU C BBIXOJIOM B IHTEPHET H C JIOCTYIIOM K 3JIEKTPOH-
HO-OMOJMOTEYHOH  CHUCTEME, DJIGKTPOHHOH OMOIMOTEKE W DJIGKTPOHHOH  WHOOPMAIMOHHO-
o0pa3oBaTenbHOU Cpesie By3a, a TAKKE K APYTrUM OMOIHOTEUHBIM (DOHIAM.

YuyeOHO-MeTOANYECKHE PEKOMEH ALY ISl CTYeHTOB

1. Ykazanus Ui NpOoCIyIIMBaHUS JEKIUN

[lepen HavasoMm 3aHATHI BHUMATEIFHO O3HAKOMHUTHCS C y4eOHBIM IIJITAHOM TPOBEIEHUS JICK-
LU U CIIMCKOM PEKOMEH/IOBAaHHOU JIUTEPATYpHI.

[lepen mocemnieHneM OYepeIHON JIEKIIMH OCBEXHUTH B MAMSITH OCHOBHBIE KOHIICTIIIUH TIPOHICH-
HOro paHee Mmarepuana. IloaroroBuTh npu HE0OXOAMMOCTH BOIPOCH IpemnojaBarento. He Hano ona-
caTbCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.

Ha nexnuu ocHOBHOE BHUMaHME CIENyeT YAENsATh He popMysaM U MaTeMaTHUYeCKHM BBIKJIA[I-
KaM, a COJEPKAHUIO U3Y4aeMbIX BOIIPOCOB, OIPEACICHUSIM U TOCTAHOBKAM 3a]1a4.

B nporuiecce u3ydeHus JIEKIMOHHOTO Kypca HEOOXOIMMO MO0 BO3MOXHOCTH YacTO BO3BpallaTh-
Csl K OCHOBHBIM TIOHSTHSIM M METOZAaM peIIeHUs 3a71ad (3/1eCh BO3MOXXEH BHIOOPOUYHBIN KOHTPOIb 3HA-
HUH CTYACHTOB).

XKenaTensHO HCMOTB30BATH KOHCTIEKTHI JIGKIIUH, B KOTOPBIX MCIIOJIB3YETCs IPHHSATAS MPEIoia-
BaTelIeM CUCTeMa 0003HAUCHHH.

Jlst 6oree moapOOHOTO M3YUYEHHUS Kypcea clieyeT paboTaTh ¢ peKOMEHI0BAHHBIMHU JIMTEPATY -
HBIMU UICTOUYHUKAMH U BHOBb IOSIBIISIOLIMMUCS UCTOUHUKAMHU.

2. Yka3zaHus I y9acTHsI B IPAKTUYECKUX 3AHITHIX

Ilepen mocenieHrEeM MPAKTUYECKOTO 3aHATHS YSICHUTh TEMY HMPAKTUYECKOTO 3aHATHUA U CaMo-
CTOSITENTFHO W3YYUTh CBS3aHHBIC C HEW TIOHSATHUS W METO/IbI PEIICHHS 3a/1a4.

Ilepen perieHueM 3ajay akKTHBHO y4acTBOBaTh B OOCYXJIEHUHU C IMPENOJaBaTeNIeM OCHOBHBIX
MIOHATHUH, CBSA3aHHBIX C TEMOH MPAKTUIECKOTO 3aHATHSI.

B nporecce pemenust 3agad BECTU JAUCKYCCHUIO C MPENoiaBaTesieM O MPaBUIBHOCTH MPUMEHe-
HUSI METOJIOB UX PEIICHHUS.

ITo BO3MOKHOCTH CaMOCTOSATENBHO JOBOAUTH PEIICHUE MpeiaraeMbIX 3a7a4 10 OKOHYaTeb-
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HOTO UTOTA.

B koHIle MPaKTHYECKOTo 3aHATHS NMPH HEOOXOAMMOCTH BBIICHUTH Y NPEIOaBaTelisi HESICHbIC
BOTIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BBIIOIHEHHS Pa0OTH HEOOXOIMMO pacriedaTars.

3. Yka3zaHwus U1 BBIOJIHEHHS Ja0OpaTOPHBIX padoT

CoGumoate TpeOOBaHUS TEXHUKU O€30MacCHOCTH, JUIS YEro HMpOCIyIIaTh HEOOXOIUMBIE Pa3b-
SICHEHHSI O TIPaBUJILHOCTH MOBEICHUS B JTAOOPATOPHH.

[Tepen BeIOTHEHUEM JT1a00PATOPHOM pabOTHI MPOBECTH CAMOCTOSTEIBHO MOJITOTOBKY K paboTre
M3YYUB OCHOBHBIE TEOPETUUECKUE MOJIOKECHHS, 3HAHIUE KOTOPBIX HEOOXOIMMO IJIsi OCMBICIICHHOTO BbI-
HOJHEHHS PaObOTHI.

B mpouecce BbimosHeHUsT pabOTHI CIEAYeT MOCTOSHHO OOIIAThCs C IperojaBaTeneM, He J0-
IIyCKasi 110 BO3MOKHOCTH HEIPABHIBHBIX JICHCTBUIA.

OcCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATH B MMCHbMEHHOM BHJIE.

[Tpu cnaue 3adera mo paboTe MOATOTOBUTH OTYET O MPOAETAHHON pabdoTe, rlie TOKHBI OBITh
OTPa)KCHBI OCHOBHBIE PE3YJIBTATHI U BHIBOJIBI.

4.Yxa3aHus 17151 BBITOJTHEHUS] CAMOCTOSTEIBHON pabOThI

[TonmyunTs y mpenonaBaTelsi 3aJaHHE M CIIMCOK PEKOMEHJIOBAHHOW JMTeparypbl. M3ydenue
TEOPETHUECKUX BOMPOCOB CIEAYET MPOBOAUTH IO BO3MOXKHOCTH CaMOCTOSITEIBHO, HO TIPH 3aTpy.IHe-
HUSAX 00pamaThbesl K MpenoiaBaTento.

[ToaroToBUTH MMCHMEHHBIH OTYET O MPOJETaHHON padoTe.

[Tpu BeIMONHEHNH (POHTATIBHBIX 33JaHUK 10 YCMOTPEHHUIO TpenojaBareis paboTa MOXKeT
OBITH OIlEHEHA 0e3 MMCHMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOIPOCHI, IPU YCIOBUH
AKTUBHOM CaMOCTOSITEILHOU pabOTHI.

[ToAroToBUTH OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

MeToanyeckue peKOMeHAAUMU JJIs1 PenojaaBarTesien

1. Ykazanus ajisi IpoBEACHUS JICKITUN

Ha nepBoii BBOJHOI JIEKIIUU ceNaTh 001l 0030p coAepxKaHus Kypca U OTMETUTh HOBBIE Me-
TOJBI ¥ TIOJIXOJIBI K PEUISHUIO 3a/1a4, paCCMAaTPUBAEMBIX B KypCe, JJOBECTH JI0 CTYJIEHTOB TpeOOBaHUS
Kadenpsl, OTBETUTH HA BOMIPOCHI.

[Ipy moAroToBKe K JEKIMOHHBIM 3aHATHSAM HEOOXOAWMO MPOJAyMaTh IUIAH €ro MPOBEICHUS,
coJiepKaHUE BCTYNUTEIbHON, OCHOBHOW M 3aKIIFOUUTENIbHOM YacTH JIEKIIMHM, O3HAKOMUTHCS C HOBUH-
KaMHu y4eOHON M METOIUYECKON JTUTEPaTyphl, MyOJIUKAUIMH TIEPHUOJNYECKON MeYaTH Mo TeMe JIeK-
LUOHHOTO 3aHATUSA. Y TOUHUTH TUIAH MPOBEICHUS TPAKTUUYECKOIr0 3aHATHS 10 Teme Jekuuu. [lepen us-
JIO’)KEHHEM TEKYIIETO JICKIIMOHHOTO MaTepualia HallOMHUTh 00 OCHOBHBIX HMTOTaX, JTOCTHUTHYTBHIX Ha
npenbaymux Jgekusax. C 3Tol 1enblo 3a7aTh HECKOJIBKO BOTIPOCOB ayAUTOPHH U OCYHIECTBUTH BHIOO-
POYHBIN KOHTPOJIb 3HAHUS CTYIEHTOB.

B xone NeKIMOHHOTO 3aHATHs MpEenojaBaTeNb JOJKEH Ha3BaTh TeMy, yueOHbIe BOMPOCHI,
03HAKOMHTH CTYJIEHTOB C TMEPEYHEM OCHOBHOW U JIOMOJHUTEILHON JUTEPATYPHI MO TEME 3aHSATHUA.
PackpsbiBas copepkaHue yueOHBIX BOIPOCOB, aKIIECHTHPOBATh BHUMAHHUE CTYJCHTOB HA OCHOBHBIX Ka-
TETOpUSIX, SIBJICHUSIX U TMpoIleccax, 0COOCHHOCTSX MX MPOTEKaHMs. PacKpbIBaTh CYITHOCTh U COJEpKa-
HUE PA3IUYHBIX TOYEK 3PEHUS M HAYYHBIX MOJXOA0B K OOBSICHEHHUIO TE€X WM WHBIX SIBICHUU U TIPO-
LIECCOB.

CrnenyeT apryMeHTUPOBAaHO 0OOCHOBATh COOCTBEHHYIO MO3UIIMIO TI0 CIIOPHBIM TEOPETUIECKIM
BoripocaMm. [IpuBoauThs mpuMepsl. 3a1aBaTh MO X0y M3JIOKEHUS JICKIIMOHHOTO MaTepraja puTopHye-
CKHE BOIIPOCHI U CaMOMY JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMH MBICITUTEILHON esi-
TEITLHOCTHU CTY/ICHTOB, TIOBBIIIIEHUIO UX BHUMAHUS ¥ WHTEpPECA K MaTEepPHAITy JIEKIINH, €€ COJICPKAHUIO.
[IpenogaBaTens JOMKEH PYKOBOJIUTH pabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JICKIITHOHHOTO MaTe-
puaina, moJu4epkuBaTh HEOOXOIUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJOKEHUNA W3ydaeMOu
TE€MBbI, 0CO00 BBIJIEINsASA, KAaTETOPUAIBHBIN ammapaT. B 3akIoYnTeNnbHON YacTH JIEKIIMH HEeOOXO0IUMO
chopMyIupOBaTh OOIIHME BBHIBOJBI IO TEME, PACKPHIBAIOIINE COACPIKAHNUE BCEX BOIPOCOB, MOCTABJICH-
HBIX B JIeKIIUU. OOBSBUTH TUTAH OYEPETHOTO TPAKTHUECKOTO 3aHATHUS, 1aTh KPAaTKHE PEKOMEHIAINUHU T10



MOATOTOBKE CTYACHTOB K MPAKTUYECKOMY 3aHATHIO. ONpeenuTh MECTO U BpeMsi KOHCYJIbTAIlUU CTY-
JICHTaM, MOKEeJIaBIIUM BBICTYIIUTH C JIOKJIaaMu U pedepaTamu.

Ha nocnenneli nekiuu yaenuTh BpeMs i 0030pa Hanboyiee BaKHBIX TOJOKEHUH, pacCMOT-
PEHHBIX B Kypce.

2. Ykazanus JJis MPOBEACHUS TPAKTUYECKUX 3aHITHI

Yetko 0003HaYUTHh TEMY MPAKTUYECKOTO 3aHSATHSI.

OOcyauTh OCHOBHBIE TIOHSTHS, CBI3aHHBIC C TEMOW 3aHSITHS.

B npouecce pemienus 3aga4 BECTH AUCKYCCUIO CO CTYJIEHTaMU O NMPaBUILHOCTH HMPUMEHEHUS
TEOPETUUYECKUX 3HAHUM.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B koHI1e NpakTUYECKOTO 3aHIATHUS 33]1aTh ayIUTOPUU HECKOIBKO KOHTPOJIbHBIX BOIIPOCOB.

3. YkazaHus 1J1s1 TPOBEICHHMS JIAOOPATOPHBIX 3aHITHI.

Cobaronate TpeOOBaHUS TEXHUKH 0E30MAaCHOCTU W MPOBOAUTH HEOOXOAUMBIEC PA3bICHEHHS O
MPABWJIBHOCTH MOBEACHUS B Ta00OPATOPUH.

[Tepen BovImONIHEHHWEM Ta0OPATOPHON PabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTYACHTOB,
HAallOMHHUTb U OOCYIUTHh OCHOBHBIE TEOPETUYECKHE MOJIOKEHUs, 3HaHHE KOTOPBIX HEOOXOAMMO IS
OCMBICJIEHHOTO BBIIIOJIHEHUS Pa0OT.

B nporecce BoinosHeHUsT pabOTHI CIEAYET MOCTOSHHO OOIIAThCS CO CTY/IEHTaMH, HE AOMycKas
10 BO3MOKHOCTH UX HEMPABWIbHBIX JCHCTBUU.

TpeboBatb, UTOOBI OCHOBHBIE PE3YyJIbTAThl SKCIIEPUMEHTOB ObUTH 3a()MKCUPOBAHBI CTYIEHTAMHU
B MMCHbMEHHOM BUJIE.

[Ipu npueme 3aueta mo pabore TpeOOBaTH OTUET O MPOJAETaHHOU paboTe, re AOKHBI ObITh
OTpa)K€Hbl OCHOBHBIE PE3YyJIbTAThI U BBIBOJIBI.

4.Yka3aHus 110 KOHTPOJIIO CAMOCTOATEIbHOU PabOTHI CTYJCHTOB

[lo yemoTpenuto nmpenojaBaress 3alaHUe Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh MH/INUBU-
NyajabHBIM WIH (PPOHTABEHBIM.

[Ipu ucnonb30BaHUM MHAMBUIYATBHBIX 3aJaHUN TPEOOBATh OT CTY/IEHTA MUCHbMEHHBII OTYET O
MIPOJIeJIaHHOM padoTe.

[Ipu mpumMeHneHnn QpOHTATBHBIX 3aJaHUN BECTU KOJJIEKTMUBHBIE OOCYXKJIEHUS CO CTYIACHTaMHU
OCHOBHBIX TEOPETUYECKUX MOJIOKEHUI.

C 1uenpl0 KOHTPOJI KauecTBa BBHITIOJIHEHHUSI CAMOCTOSTEILHON paboThl TpeOOBaTh MHIAUBHUIY-
aJIbHBIE OTYETHI (IOMYCTUMO BMECTO MHUCHMEHHOIO OTYETa MPUMEHATHh MHAUBHIYaJTbHBIE KOHTPOJIb-
HBIE BOTIPOCHI).

IIporpamma coctaBneHa B cootBeTcTBUM ¢ TpeboBanusmu OC HUAY MU®DU u yyeGHbIM mIa-
HOM OCHOBHOM 00pa3oBaTeNbHON MpOorpamMmsl 1o crnenuaibHocTu 14.05.02 ATOMHBIE CTaHIIUU: TIPO-
€KTUPOBAHUE, IKCIUTyaTallusl U MHKUHUPHUHT .

1)
Pabouyto mporpamMmmy coctaBui: mpodeccop ,///L o UYepnoa H.M

PerieH3eHT: JOIeHT “0 H",m.r-'-'»ki . IMoaropHos A.A.

IIporpamma ono6pena Ha 3acenannn YMKC 14.05.02 ATtomHBIE CTaHIMU: TPOEKTHPOBAHUE,
sKcruTyaranus U iH>KMHUpUHT oT 04.07.2023 roma, mpoTokos Neb6.
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