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1. Henu ocBOEHMS AUCHTUNJIMHBI

e OOpMUPOBAHUE Y CTYIEHTOB IIEIOCTHOIO MPEACTABIECHUS O (PU3NYECKUX SBICHUAX U 3aKOHAX
B MOJICKYJISIPHBIX CHCTEMaXx, COJlepKaIuX OO0IbII0e KOJMUYECTBO YACTHIL.

e (3HaKOMJICHHME C TECOPETUYECKUMHU U DKCIIEPUMEHTAIbHBIMU METOJAMH U3Y4YCHHS PABHOBEC-
HBIX U OJIM3KUX K PABHOBECHUIO MOJIEKYIISIPHBIX CUCTEM U MPOUCXOSIIUX B HUX POLIECCOB.

e ®dopmHUpOBaHNE HABBIKOB PEIICHUS 3a/1a4 10 MOJICKYJISIPHOI (PHU3HKE U TEPMOJTUHAMUKE.

e PaccMmoTpeHue NpakTHYECKUX peatn3anuii 3aKOHOB MOJIEKYIIIPHON (PU3UKU M TEPMOJAUHAMHU-
KU B TEXHHUKE.

2. MecTO AMCHUIIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

o JlucturuiiHa BXOIUT B Moayis «O01mas ¢pusnka» odsi3arensHoi yactu bioka 1 (JluciumimHb
Y MOJIYJIH).

e [Ipu n3yyeHUH NUCIUILIMHBI AaKTUBHO UCIIOJIB3YETCS MaTeMaTHYECKUM allrnapar, u3y4yaeMblid
ctyaeHTamu B 1 u 2 cemectpax. B cBoro odepenb OCBOCHHE TEOPETUYECKOIO MaTepralia u pe-
LIEHHE 3a/]1a4 JIal0T JOMOJHUTEIIBHYIO BOBMOKHOCTh aKTyaJIU3UpOBaTh MaTEMAaTUYECKUE 3HA-
HUS ¥ HaBBIKM B IPUMECHEHUH K KOJIMYECTBEHHOMY OIMCAHMIO (PU3UYECKUX SBJICHUN U TIPO-
1IECCOB B 00JIACTU MOJICKYJISIPHOU (DU3UKH U TEPMOJUHAMUKH.

e OcBoeHUE TUCHUIUIHHBI co3/1aeT 0a3y s JadbHEHIIero n3yuyeHus AUCIUILINH o01ei dusu-
KH, a TaKXKe IPYTUX AUCHUIUINH, (hopMUpyromux odmenpodeccnoHalibHble U mpodeccuo-
HaJIbHbIC KOMIICTCHITHH.

3. [lnanupyeMsblie pe3yabTaThl 00yYeHHS MO JUCHHUIJINHE, COOTHECEHHBIE ¢ MJIAHUPYEMBbI-
MH pe3yJibTaTaMH 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMBbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINUX JIEMEHTOB
komneTeHmii B coorBercTBUu ¢ ®I'OC BO, OOII BO u npuobpeTeHus Cleqyomux 3HaHUH,
YMEHMM, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

dopmupyemas NuaukaTop qocTu:KeHus Ilepeuensn
KOMIIeTeHIUsl KOMIIeTeHIIuI MJIAHHPYEMbIX Pe3yJIbTATOB 00y4eHUsI
(xox u popmy.u- (xox u popmy.IHpPOBKA)
POBKa)

OobmenpogeccuoHaJbHble KOMIETEHIIUH

OIIK-1 NA-OIIK-1.1 OcymectBng- | 3HaTh:

CriocoGeH HCTonb30- | €T IOCTAHOBKY 3a/1a4H, BbI- - OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOH (PU3NKH U TEPMOJIH-
BaTh MOJIOXKCHMS, Oupaert crocob ee peneHus. HaMHUKH, UX S3KCIIEPUMEHTAIbHOE MOATBEPKACHUE U
3aKOHBI U METO/IbI T'paHULBI TPUMEHUMOCTH,

CCTCCTBCHHBIX HAYK U
MaTeMaTHuKu IJIA pe-
IMICHUA 3a/1a4 WHXKC-
HepHOﬁ JACATCIIBbHO-
CTH.

- OCHOBHBIE NTOHSATHUS U PACCMAaTPUBAEMBbIE MOJIEIH KUHE-
THUYECKOIl TEOpUH ra30B, CTATUCTUUECKHE paclpesiere-
HHS,

- MOCTYJAThl ¥ IPUHIIMITEI TEPMOJIUHAMHUKH, Hadaja Tep-
MOJUHAMUKH;

- 3aKOHOMEPHOCTH MOBEAEHUS ra30B ¢ MEXMOJIEKYJIISP-
HBIM B3aMMOJICHCTBHEM U IBYX(]a3HBIX CHCTEM;

- BHUJIBI IIPOLIECCOB IIEPEHOCA B ra3ax, o0lee ypaBHEHUE
SIBJICHUH TIepeHoca, CBA3b MEXIy KOd(QPHUIMEHTaMH, Xa-
PaKTepU3YIOIUMH SBIEHUS IEPEHOCA;

- CHCTEMBI eIMHUI] U3MEPEHUSI PM3UIECKUX BEITNINH, (H-
3U4eCKUe KOHCTAHThI  UX Pa3MEPHOCTb.

Baaaers HaBLIKAMH:

- WCTIONB30BAHMS MMOHATHHHOTO anmapara i TepMHHOJIOTHUH
B 00J1aCTH MOJIEKYJISIPHOH (PU3UKH U TEPMOTMHAMHKH.




NA-OIIK-1.2 ITpumenser Ymern:

MAaTEMaTU1ECKUHM alapar, - MPUMEHSATH 3aKOHBI MOJIEKYJISIPHOW (PU3UKH U TEPMOTH-

(bI/I3I/Iq€CKI/Ie 3aKOHBbI U T€O- HAMUKU JUIs PELICHUA 3a1a4;
pun 1J1d pCUICHUA MPpUKIaI-

HBIX U TEOPETUYECKUX 3a-
ad.

- OCYIIECTBIISITh KAU€CTBEHHBIN aHAJIN3 MPOLIECCOB U SIBIIC-
HUM B yCJIOBUSIX 3a/1a4H;

- MPUMEHATHh METO/IbI MAaTEMAaTHUYECKOTO aHAIN3a IS pe-
IICHUS 33/1a9 MOJISKYIIPHON (PH3UKHU U TSPMOJMHAMUKHY;

- (hopMyIHPOBATH OXKUAAEMBIH PE3YIIBTAT PCIICHUS U
OTPENIeNATh ONTUMANIBHBIN aJITOPUTM €T0 TOTyUeHHS.

Biaagerh HaBBIKAMM:

- MPaKTUYECKOTO MPUMEHEHUS] MATEMATUKH MPU PEIICHUH
(usnyeckux 3amay;

- WCTIONIH30BAHMS METOJIOB CTATUCTUYECKOTO U TEPMOANHA-
MHYECKOTO OIKMCAHKS CHCTEM MHOI'MX YaCTHII;

- HWCTIONH30BAHMS METOIOB MaTeMaTHIeCcKol (hopmamza-
[IIH 3aKOHOB MOJICKYJISIPHOH (DM3UKH U TEPMOAMHAMUKH.

4. O0béM, CTPYKTYpPA U cOieprKaHue THCHUTITHHbI

OO6mmas TpyA0EMKOCTh JUCIUIIINHBI COCTaBsAeT 3 3a4€T. ex., 108 akax. gac.

Bujabl yueOHbIX 3aHATHI, ®opMbI TEKYIIEro KOH-
BKJIIOYAsI CAMOCTOAITEILHYIO pa- | TPOJIsl yCIIeBaeMOCTH
00Ty CTY1€HTOB,
M HX TPYIOEMKOCTH dopMa NPOMeKYTOUHOI
Temb1 (paziensi) 3 (B akajleMUYeCKHX Yacax) aTrrecTanuu
No MCHMILIHHBI, 3 KonrakTHas padoTa = (no cemecmpam)
n/n HX cofepiKaHue s o| o =|. & %
& S| £ 5|58 E5 5 ®opmbi D0 u IOT
E § §* E % = % S (npu nanuuuu)
gl E| 8| 2|5 858
12| 8| 2|98
5l 5| g|sg5
T
1 |OcuoBbt MKT. Cratuctuye- | 2 6 3 8 |YcrHsIit onpoc.
CKHE pacipeieIeHUs Kontposbnas padora Ne |
2 |PeanpHble ra3sl 2 6 3 1 8 |YcrHslii onpoc.
3 |llepBoe Hauaso 2 6 3 8 |YcrHslii onpoc.
TEPMOIUHAMUKHI KontposbHas padora Ne 2
4  |Btopoe Havayo 2 6 | 3 1 8 |YcrHsit ompoc.
TEPMOAUHAMUKHU Kontpospnas padora Ne 2
5 |dazoBble paBHOBECHS U 2 6 3 8 |YcrHslii ompoc.
(ha3oBbIe MEPEXOJIbL. KontposbHas padora Ne 2
6 |[ToBepxHOCTHOE HATSKEHHUE 2 4 2 1 8 |YcrHsit ompoc.
Kontpospnas padora Ne 2
TTpoMexyTOYHAsI aTTeCTAIHS 0,5| 57 |3auer
HUTOI'O 2 | 34| 17 3 10,3]| 53,7 |108
6 mom uuciae ¢ 30 u J1IOT

Conep:xanue pa3/iesi0B QM CHUILTHHBI

1. Ocnogvt MKT. Cmamucmuueckue pacnpeoenenus.

1.1. Tlpenmer MoJIEKyIApHON (UBMKK M TEPMOAMHAMUKH. [[MHAMUYECKHA, CTATUCTUYCCKUN U
TEPMOJIMHAMUYECKUN METO/Ibl OITMCAHUsI COCTOSHUM cucTeMbl. [IoHsITHE MUKPO- 1 Makpo-
COCTOSTHHSI. Macchl aTOMOB M MOJIeKyJl. ['unore3a u noctosinHass ABoraapo. KonuuectBo Belie-
cTtBa. Mogenb uaeanbHOro rasa. ONbITHBIE 3aKOHBI WEANbHBIX ra3oB. MneanbHo-Ta3zoBas TeM-
nepaTypHas 1kaiga. AJJINTUBHBIE U MHTEHCUBHBIC TTapaMeTPhl MAaKPOCOCTOSTHUSI.




1.2. Cnyuaiinble BenuunHbl. BepositTHocTh. YacToTHOE ompeneneHue BepoATHOCTH. CloKeHue
BEPOSATHOCTEH B3aMMOUCKIIOYAIOIIUX COOBITHI. YMHOXEHHE BEPOSATHOCTEU JJIsi HE3aBUCHUMBIX
coopiTuii. HopmupoBka BeposTHocTH. CpenHee 3HaUYCHHUE TUCKPETHOW CIydailHOW BETMYUHBI.
[TnotHOCTH BeposiTHOCTU. CpeaHee 3HaUeHHE HENPEPHIBHO M3MEHSOIIEN s BeMnuuHbl. Jlucnep-
cus. @yHkuus pacnpenenenus. Pacnpenenenue I'aycca v yciaoBust €ro IpuMEHUMOCTH.

1.3. PaBHOBecHOE MakpocOCTOsIHUE cucTeMbl. CpeliHsisi KHHEeTHYeCKasi SHeprusi MoJiekyi. Orpe-
JeneHue temreparypsl. Pacnpenenenne MakcBemia mo mpoekuusM CKopoctu. Pacnpenenenue
MakcBemia 1nmo MOAYJIF0 CKOPOCTU. XapaKTepHbIE CKOPOCTH pactpenenenus Makcsena. Hucno
MOJIEKYJI B pa3JIMYHBbIX y4acTKax pacrnpenencHuss MakcBemia. DKCIIEpUMEHTalbHas MPOBEPKa
pacnpenenenuss Makcsemia. Yactora yaapoB MOJIEKYJ O CTEHKY. BbIBOJ OCHOBHOIO ypaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu Ta3oB. YpaBHeHue MenaeneeBa-Kianeiipona. 3akoH
JlanbToHa.

1.4. Temneparypa. Criocod u3MepeHus TeMIepaTypbl. DMIIUPUYECKas MIKajIa TeMreparyp. Ao-
COJIIOTHAs TePMOJMHAMHUYECKas IIKaJla TeMIeparyp. TepMoMeTpbl. AGCOMIOTHBIN HYIb. Teope-
Ma O paBHOpACHpeesIEHUU IHEPTUH 10 CTEIIEHSIM CBOOOIBI.

1.5. Bapomerpuueckas Qopmyna. Pacnpenenenune bonpimana. I'paHuiibl NIPUMEHUMOCTH pac-
npeaeneHnii Makcpemia u bonbiimana. ATMocdepa miaaHeThl. IKCIEPUMEHTAIBHOE OIpeesie-
HUE Yucia ABOrajpo.

1.6 ITpyHuuMN AETaJbHOIO PaBHOBECHS IPU CTOJIKHOBEHHUSX MOJIEKYJ. BbIBoA pacmpeneneHus
MakcBesuia U3 NpUHIKIA JIeTaabHOro paBHOBecus. [lonstue o aperide moisexyn. Pacnpenene-
Hue bonbiMaHa Kak paBHOBECHOE paclpeielieHHEe ¢ Y4eToM apeiida B KOOPAMHATHOM IIPO-
CTPaHCTBE U MPOCTPAHCTBE CKOPOCTEM.

1.7 lonsartue o ¢punykryanusax. bpoynosckoe npuxenue. opmyna DitHmrelina-CMOIyX0OBCKOTO.

2. Peanvnuie 2azvl

BzaumopeiicTBie MosieKysl Ha MallbIX M OOJNBIIMX pacCTOSHUAX. BBeneHue momnpaBok B ypaBHe-
HHUE COCTOSHUE MACATBHOTO Ta3a, MO3BOJISIOIIMX YYECTh MEKMOJIEKYJISIPHOE B3aHMMOJICHCTBHE.
VYpaBaenue cocrtosinug Ban-pep-Baanbca. M3otepmbl Ban-aep-Baanbca. Kputnueckas touka.
3aK0H COOTBETCTBEHHBIX COCTOSIHUM.

3. Illepsoe nauano mepmoounamuxu

3.1. Ilpeamer TepmoauHaMUKU. PaBHOBeCHbIE U HEpPABHOBECHBIE mpolecchl. OOpaTuMble U He-
oOparumble mpoueccbl. BHyTpennss sHeprus. Pabora. Temsora. [lepBoe Hauano TepMoauHaMu-
Ki. MexaHnueckuil skBUBajeHT Teruia (ombIT JIkoyis). MojekynsipHO-KUHETHYECKass UHTEp-
IpeTanys NepBoro Hayajaa TEPMOJINHAMUKH.

3.2 OyHKIMMU COCTOSHUSA U NOJIHbIE AU depennnansl. [[puHIMN HEBO3MOXKHOCTH BEYHOTO JIBU-
rarens 1 pona. Paznuunelie GopMyaMpOBKH MEPBOro Hayasia TEPMOJMHAMUKH.

3.3. TennoémkocTs. TemnoéMKoCTh MpH MOCTOSIHHOM o0beMe. TennoéMKoCcTh NP MOCTOSIHHOM
JaBJIeHUU. YpaBHEHUE Maiiepa. PacxoxxieHne Teopuu TEIUNIOEMKOCTH MI€AIbHOIO ra3a ¢ dKCIIe-
pumenToM. KauecTBeHHOE O0OBSICHEHHE 3aBUCUMOCTH TEINIOEMKOCTH MOJIEKYJIIPHOTO BOJOpO/Ia
OT TEMIIEPATYPHI.

3.4. Ilpoueccol B uaeanbHbIX Tra3ax. M3zobapuueckuit mporecc. M3oxopudeckuii nmporecc. M30-
TepMUYECKU mporecc. AnuadaTuueckuil mpouece. YpaBHeHue aguadatsl. [lonutponHsiii mpo-
1ecc. YpaBHeHHe MonuTporibl. OTpULiaTeabHble TEMIOEMKOCTH.

4. Bmopoe nauano mepmoouHamuxu

4.1. Huxnuaeckue mporiecchl. TermmoBsie U X0IoiIbHbIe MamuHbl. PaboTta B nukie. [{uxn Kapho.
[Toctynar Knaysuyca. Teopemsl Kapno. Koadduument nonesnoro aeiicteus ukina Kaprao. Tep-
MOJMHAMUYECKOE OmpeienieHue s3HTponuu. Bropoe Havano TepmoauHaMuku. TepMoauHaMudecKkas
mikana remneparyp. [Ipobnemsl onpeaeneHus TeMIepaTypbl B TEpMOIMHAMUKE (HYJIEBOE HAYAlO).
4.2 Tlpuamun Tomcona. HeBo3MokHOCTh BedHOTO nBuTarens 2 poga. Koadduiment nmomae3noro
JecTBUS 1MKIIA. Pa3nudnbie GOpMyTUPOBKM BTOPOTO Hadana TEPMOIWHAMUKU. VX SKBHUBaIEHT-
HoCThb. [{ukier OtTo U Jln3ens.



4.3 Bropoe Ha4ajo TepMOAMHAMHKH TSI HEOOPATUMBIX ITPOIIECCOB. 3aKOH BO3PACTAHUS SHTPOITHH.
HepagenctBo Kiay3uyca. DHTponus uaeaabHOTo ra3a. Pacuer n3MeHEeHUs SHTPOIHUU B 00PATHMBIX
1 HeoOpaTuMbIX mporeccax. [lapamokc ['u66ca.

4.4 OCHOBHOE TEPMOJUHAMHUYECKOE TOXAECTBO. [loHATHE O TEPMOAMHAMUYECKUX CTEMEHSIX CBO-
O6onpl. Kanmopuueckoe ypaBHeHue. BHyTpeHHssi »Heprusi ujaealnbHOro raza u raza Ban-gep-
Baanbca. He3aBucumMocTh TEpMUUYECKOTO U KAJIOPUYECKOTO YPABHEHHUM COCTOSHUS.

4.5 TlonsiTie 0 BEPOSATHOCTU MaKpocOCTOsIHUS. CBS3b SHTPOMUU C BEPOSTHOCTHIO. CTaTucTHye-
CKHI CMBICJI BTOPOIO Hayajia TepMOAMHAMUKH. JleMoH MakcBeinia.

4.6 Xapakrepuctuiueckue GyHKuu. TepMoaumHamudeckue noreHnuanbl. CooTHomenuss Makc-
BeJJIa. DKCTPEMYMBI XapaKTePUCTUIECKUX (PYHKIIUI U yCIOBUS PaBHOBECHSI.

4.7 Db dexr Ixoymnsa-Tomcona u ero ooObsicCHeHHE B Mojienu raza Ban-nep-Baanbsca. Temmepary-
pa uHBepcuu. I'pagynpoBka TepMOMETPa B AOCOIIOTHON TEPMOAMHAMMUYECKOH 1IKAJIE.

4.8 TennoBas TeopeMa Hepucra. Tpethe Hauano TepmoanHaMuKu. TeMnepaTrypHasi 3aBUCUMOCTb
TEIIOEMKOCTH BOJIM3H aOCOMOTHOTO HYJs. HegocTmkuMocTh aOCOMIOTHOTO HyJIS TEMIIEPATYPHI.
[TonsiTrie 06 OTpULIATENBHBIX a0COTIOTHBIX TEMIIEpaTypax.

5. Dazoevie pasnosecus u hazosvie nepexoowl.

5.1. YcnoBus paBHoBecus (a3 u (a3oBbie nepexopl. BeipoxkaeHne TepMOIUHAMUYECKHUX CTe-
neHei cBo0o eI ipH (ha30BbIX Mepexonax. Kpussie u obmactu (a3oBoro paBHOBecusi. Da3oBbie
nepexonsl 1 u 2 pona.

5.2 Tpoiinas Touka. [IpaBuiio ¢a3 ['n6oca.

5.3 O6mue cBoiicTBa ¢a3oBbix nepexonoB 1 poaa. Ckpeitas Temnora nepexona. @opmyna Kia-
neripona-Knaysuyca. JlaBjaeHue HaChIIIEHHOTO I1apa.

5.4 Kputnueckas touka. CBOMCTBa BEIIECTBA B KPUTUUECKOM COCTOSIHUU.

5.5 Ilepexon u3 razoobpazHoro coctosiHus B xkuakoe. M3orepmsl Ban-nep-Baanbsca u peanbHbie
npoueccsl ucnapeHusi-konaencanuu. O0nacth AByXda3HbIX cocTosiHUI. HaceimeHHb map.
[TpaBmiio MaxkcBeruta. MeractabunbpHbie cocTosiHus. [IpaBuino peraara. HerpepbIiBHOCTE 1a3000-
Pa3HOTr0 U KUAKOTO COCTOSIHUN BEUIECTBA.

5.6 Tlonmumopdu3M KpUCTAIIIOB U TPOHHBIC TOUKH. POk 3apoaprmieii da3.

5.7 CxmxeHue Ta30B U NOJyYeHUe HU3KUX TeMiieparyp. Jleranaepsl.

6. Ilogepxnocmnoe namsasicenue.

6.1 CsoiicTtBa xuIKOro coctossHus. CTpoeHne >XKUAKOCTH. TepMoIMHaMHKa MOBEPXHOCTHOTO
HaTsbKeHUd. [[aBiieHue noa UCKpUBJIIEHHOM MOBEpXHOCThIO. @opmyna Jlammnaca.

6.2 Kpaesble yripl. CMaunBaHNE U KallWJUIIPHBIE SIBJICHMSL.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTMH, B TOM 4YHCJIe TEXHOJIOTMH IJIEKTPOHHOIO O0y4eHUs: M
AUCTAHIMOHHBbIC 00pa30BaTeJbHbIC TEXHOJOIHH, HCIOJb3yeMble NPH OCYHIECTBJICHHH 00-
pa30BaTeIbHOIO NMpouecca Mo AMCIUIIHHE

B npouiecce o0yuenust HCHOAB3YIOTCS ClIeAyoNne 00pa30oBaTeIbHbIE TEXHOIOTHH:

BBoaHasi Jieknms — 1aeT [epBOE LEIOCTHOE MPEICTABICHNUE O JUCLUIUIMHE U OPUEHTUPYET
CTYJEHTa B CUCTEME U3yUeHUsl JAaHHON NUCUUIUIMHBL. CTyIeHTBl 3HAKOMATCS C HA3HAYEHUEM U
3aJauaMy Kypca, ero pojibio U MECTOM B CUCTEME Y4eOHBIX TUCLMILIMH U B CUCTEME TIOJTOTOBKU
B 11esI0M. JlaeTcst kpaTkuil 0030p Kypca, HICTOpHSI pa3BUTHSI HAYKH U NMIPAKTUKH, JOCTHKEHUS B
3TOH cepe, UMEHa N3BECTHBIX YUEHBIX, U3JIaraloTcs NePCIEeKTUBHbIC HAIIPABICHHSI HCCIIEA0Ba-
Hu. Ha 3Toif eKkmu BICKa3bIBAIOTCS METOIMUECKHIE M OPTaHU3AIMOHHBIE 0COOCHHOCTH pabo-
ThI B PaMKax JJAaHHOM JUCIMILIMHBI, a TAK)KE JaeTCs aHAJIN3 PEKOMEH1yeMol yueOHO-
METOANYECKON JINTEepaTyphI.

AxaneMuyeckasi JeKuus (WK JeKIHs o0IIero Kypca) — mocie10BaTeIbHOe H3JI0KEHUE MaTe-
pHasia, OCyILecTBIsIEMOe TPEUMYIIECTBEHHO B BII€ MOHOJIOTa npenoiasarenis. TpeboBaHus K
aKaJeMUYECKOH JIEKIIMU: COBPEMEHHBIN HayuHBI YPOBEHB M HACBIIIIEHHAS HH(POPMAaTUBHOCTD,
yOenuTenbHas apryMeHTalus, J0CTYyIHas U IOHATHAs peub, YeTKasi CTPYKTYpa U JIOTHKa, Hallu-
que IPKUX MPUMEPOB, HAYYHbIX JOKa3aTeNbCTB, 000CHOBaHUH, (haKkTOB.

IIpakTH4Yeckoe 3aHATHE — 3aHATHE, TIOCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB



Y 3aKPEIUICHUIO NTOTY4YCHHBIX Ha JICKIIMY 3HaHui. [IpakTnyeckue 3aHATHSA IO MEXaHHUKE TPOXO-
IAT B (hopMe pelieHus 3a/1a4 ¢ IpeABapUTEIbHBIM aHATH30M UX YCIOBUH M MOCIETYIOIUM aHa-
JIM30M pe3yJIbTaTOB.

DJIeKTPOHHBIIT yueOHbIi Kypc «MoaekyasipHas ¢pusunka»s LMSMoodle

Kypc npennazHadeH a1 OpraHu3aliy 1 METONYECKOT0 COIPOBOXKIEHUS 00pa30BaTeIbHOIO
npoiecca B pexkume on-line, st opranu3zanuu 1 HHGOPMALMOHHOTO 00ECIICYCHUS CAMOCTOSI-
TEJIbHOM paboThl 00YyUYaOIIMXCSl B OYHOM PEKUME, a TAKXKE JUUIsl YaCTUYHOI0 00eceueHus Te-
KYIIETO0 U UTOTOBOI'O KOHTPOJISI pE3YJIbTaTOB OCBOEHUS IUCLUIIIMHBI.

Ha crpanune kypca https://moodle.uniyar.ac.ru/course/view.php?id=17839npencrapiieHsr:

"  TEKCTHI JICKIIUH;

" 33/1a4M JUIA OPAKTUYECKUX 3aHATUH C TOJPOOHBIM PELICHUEM;

"  KOHTPOJIbHBIE 33/1aHUS U TECTBHI.

6. IlepeyeHb JIMIEH3MOHHOTO U (MJIH) CBOOOJHO PACHpPOCTPAHSIEMOro NPOrpaMMHOIo odec-
Me4YeHusi, UCNOJb3yeMOro MpU OCYLIecTBJIeHHH 00pPa30BaTeIbHOIO Mpolecca Mo JHCIHU-
IUINHE

B npornecce ocymectieHus: 06pa3oBaTENbHOrO Mpoliecca Mo JUCHUILIMHE UCIONIB3YIOT-
cst: Ui GOPMHUPOBAHUS MATEPHUAIIOB Ui 3JCKTPOHHOro yueOHoro kypca B LMSMoodle, mns
MOJATOTOBKA MAaTEpHAaNIOB TEKYIEro KOHTPOJS YCIEBAEMOCTH WM TMPOBEACHHUS MPOMEKYTOUHON
aTTecTanud, 11 GOpMUPOBAHUS METOJUYECKUX MATEPUAIIOB 10 TUCIHILIIHHE:

- mporpammel MicrosoftOffice;

- u3zareabckasa cucrteMa LaTex;

- uHTeprperaToprpaduknMetaPost;

- Adobe Acrobat Reader.

7. IlepevyeHb cOBpeMEeHHBIX NMPO(ecCHOHANBbHBIX 0a3 JAHHBIX U UH(POPMAUMOHHBIX CIpa-
BOYHBIX CHCTEM, HMCIOJIb3yeMbIX NPH OCYLIECTBJEHHH 00pPa30BaTEJIbHOr0 Ipouecca o
AUCHHILINHE (PU HE00X0AMMOCTH)

B mporiecce ocymiecTBiaeHus: 00pa3oBaTeIbLHOrO Mpoliecca Mo AUCIUILTUHE UCTIONb3YI0T-
Csl: aBTOMATU3MpOBaHHas OubnuoreuHo-uHpopmanronHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOI M ONOJHHUTEJIBHON y4eOHON JUTEPAaTypPhl, pecypcoB HH(pOpMaLu-
OHHO-TEJIEKOMMYHHMKAIUOHHOM ceTH «AHTepHeT» (MpH HE0OXOAMMOCTH), pEKOMEH/IyeMbIX
JJIS1 OCBOCHHS M CHHUIIIHHbBI

a) OCHOBHAS JIUTEpaTypa

1. CaenneB U. B. Kypc o6melt ¢pusuxu: yued. nocodue /i By30B: B 4 T/ 1. B. CaBenbes; noj
o6mr. pea. B. W. CasenneBa; Hayd.-meron. coBet o ¢pusuke M-Ba oOpasoBanus u Hayku PO.

T. 1: Mexanuka. MonekynspHas pusuka u TepMoaAuHaMuka. - b.m.: b.u., 2009. - 521 c.

2. CuByxuH, J{.B. O6muii kypc ¢pusmku : yuebHoe nocodue : B 5 1. [DnekTpoHHBIN pecypc] /
JI.B. CuByxuH. - U3n. 6-¢, crep. - Mocksa :@usmatnut, 2014. - T. 2. TepmoauHamMuka 1 MoJie-
KynspHas ¢pusnka. - 544 c. http://biblioclub.ru/index.php?page=book&id=275624

3. Uponos U. E. 3amauun mo obuiet ¢pusnke: yued. mocodue st By30B. / U. E. Upomos; Hayu.-
MeTO. coBeT 1o ¢uznke M-Ba obpazoBanus u Hayku PO - 10-e uzn., crepeorur. - CII6.: Jlanb,
2006. - 416 c.

0) 10MOJTHUTEIbLHASI JIATEpaTypa

1. ®pum C. 3. Kypc obureit pusuku: B 3 T. : yueOHUK A7 By30B.. T. 1, Du3ndeckre OCHOBBI
MexaHuku. MonekynsipHas ¢pusuka. Konebanus u Bonusl. / C. 3. @pumi, A. B. Tumopesa - 11-e
u31., crepeoru. - CI16.: Jlans, 2006. - 470 c.
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B) pecypcbl cetu «HTEpHET
1. Marepuanst DYK B LMSMoodle https://moodle.uniyar.ac.ru/course/view.php?id=17839.

9. MaTepuajbHO-TeXHHYeCKas 0a3a, He0OX0AMMasl VISl OCYIIECTBJIEHUsI 00Pa30BaTeILHOIO
npoiuecca no JTUCHUILINHE

MarepuanbHo-TeXHHUYECKass 0a3za, HeoOXoaumasi Ui OCYIIECTBICHUS 00pa30BaTEIBHOTO IMPO-
1ecca 1o AUCHUUIIMHE BKIIIOYAeT B CBOM COCTAaB ClielUaibHbIe TOMELICHHUS:

- yaeOHBIC ayTUTOPUU JJIsl IPOBEICHHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- yueOHbIE ayTMTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHIATUN (CEMUHAPOB);

- yueOHBIC ayTUTOPUU JIJISl IPOBEACHHSI TPYITIOBBIX M MHINBUAYAIBHBIX KOHCYJIbTAIUH;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHHS TEKYIIIETr0 KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalluH;

- IOMEIIEHUS JJII CAMOCTOSITEIIbHON pabOTHI;

- IOMEILIEHUs JJIsl XpaHeHHs] U TPOPUIAKTHYECKOr0 00CITY)KMBaHHsI TEXHUUECKUX CPEACTB 00Y-
YCHMSI.

CriennasnbHble MOMEIIEHUsI YKOMIUIEKTOBAaHbI CPEACTBAMHU OOYUEHHs, CIyXKaIlUMHU JUIsl Tpen-
CTaBJICHUS y4eOHOM nH(pOpMAIIUU OOIBIION aAyAUTOPHH.

[TomereHust yisl caMOCTOSITENIbHON paboOThl 00YYaAIOUIMXCA OCHAIICHbl KOMITBIOTEPHOW TEXHU-
KO C BO3MOXKHOCTBIO MOJIKIIFOUEHUS K ceTh «MHTepHEeT» U 00eCIeYeHHEeM IOCTYIIa K SJICKTPOH-
HOM nH(popmanoHHO-00pa3oBaTenbHOM cpeae AplY.

ABTOp:

[Tpodeccop xadempsr
MuKposJeKTpOHUKHU U o0Iel pusuku, a.¢.-M.H. C.b. MockoBckuii



IMpuioxenne Ne 1 k padoueii mporpaMmme AUCHUNINHBI
«MoJiekyasipaas puznka»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOM aTTecTallii CTY/AeHTOB
N0 AUCHUIIHHE

1. TunoBble KOHTPOJIbHBbIE 32IaHUSI UJIH MHbIE MATEPHAJIbI,
Heo0X0auMBbIe JIJISl OlleHKHM 3HAHUI, yMEHU I, HABBIKOB M (WJIH) ONBITA 1€ TeJIbHOCTH,
XapakTepu3youmXx 3Tanbl GopMupoBaHus KOMIETEHIIUI

1.1 KoutpoJibHble 32 JaHNsl U MHbIE MATEPHUAJIbI, HCIIOJIb3yeMble B Mpolecce TeKyle
aTTrecTalnuu

3aganus 1J151 CAaMOCTOATEILHON padoThI
(nposepka cgpopmuposannocmu OITK-1,
uoenmugpuxamopwi: UJ/[-OIIK-1.1, H/[-OI1K-1.2)

3ananus nmo teme Ne 1 «OcnoBbl MKT. CtaTncTudeckue pacnpeaejseHus»:

1.

2.

5.

BolsicHUTh CBSI3b yCI0BHS a0COJIOTHON YIPYTOCTH CTOJIKHOBEHHUH MOJIEKYJI Ta3a C yCIOBH-
€M paBHOBECHSI.

[TpoBecTu BBIBOJ pactipeaeneHus ['aycca ist MOJeH CTPENbOBI 10 MHUIIIEHU CO CITyYaiHBIM
OTKJIOHEHHEM.

OcCBOUTH BBIYMCIICHHE TUIIOBBIX MHTETPATIOB, BCTPEUAIOLIUXCS MPHU BBIYUCICHUU CPEIHUX
3Ha4YeHMi 1o pacnpenenenusmM Makcpeiia u bonbimana.

C moMoIIbp0 OCHOBHOM M JIOMOJIHUTENBHOMN JINTEPATYPhl, & TAKKE HHTEPHET-PECYPCOB U3Y-
yuTh Borpoc «llapaokchl Ki1accu4eckoi CTATUCTHKI.

BrinonaHsaTe 1oMariHue 3a1aHus K MPaKTHYECKUM 3aHSATUSAM (pEelIeHUE M0 3aIaHUsIM TTPETo-
JaBaTens 3a/1a4 u3 [3] crucka OCHOBHOM JIUTEPATypPHI).

3aganusa nmo teme Ne 2 «PeajibHbBIE ra3bi»:

1.

2.

[TonyunTh 3HaUE€HUS KPUTHUECKUX NapaMeTpoB ra3a BaH-nep-Baanbca, ypaBHeHHe cocTos-
HUS B IpUBEJIeHHBIX napameTpax. ChopMyInpoBaTh 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.
BbInonHATE JOMAIIHUE 33/1aHUS K IPAKTHYECKUM 3aHATUAM (pEelIeHue 1o 3aJaHHsIM Tpero-
JaBaTelis 3a/1a4 U3 [3] crucka OCHOBHOM JIMTEPATYPHI).

3aganus no teme Ne 3 «IlepBoe Haua 10 TEPMOAUHAMUKHN»:

1.
2.
3.

e

[Tpoananu3upoBath Bce GOPMYINPOBKH MIEPBOTO Hayajla TEPMOJAUHAMUKH.

O00CcHOBaTh HEBO3MOKHOCTh BEUHOI'O JABUraTeNIs IEPBOrO POAA.

BeiBecTH ypaBHEHMs NOJUTPOIBI I MIEAIBHOIO rasa U rasa Bau-nep-Baansca. IIpoana-
JN3UPOBATH (PU3UUECKUNA CMBICT OTPULIATEILHON TEINIOEMKOCTH.

BeiBectu ypaBHeHue Maiiepa.

BoInonHATh JOMalIHUE 33JjaHusl K IPAKTUYECKUM 3aHATUSAM (pelleHue 1o 3aJaHUsIM Mperno-
naBateis 3a/1a4 u3 [3] crucka OCHOBHOM JMTEpaTyphl).

3aganus no teme Ne 4 «Bropoe HaYa/10 TEPMOAMHAMMKI»

1.

wn

[TpoananusupoBaTh Bce GOPMYIUPOBKH BTOPOrO Havajga TePMOAMHAMUKH. J[0Ka3aTh MX 3K-
BHUBAJICHTHOCTD.

O60cHOBaTh HEBO3MOXHOCTh BEYHOI'O JBUTATENSI BTOPOTO POJA.

Jloka3zaTp niepBYyIO M BTOpYIO TeopeMbl KapHo.

Jloka3aTh HE3aBUCHMOCTh TEPMHUYECKOTIO U KaJOPHUYECKOro YpaBHEHUN COCTOSHUS Ueallb-
HOTO rasa.

BhImonHATe JOManIHue 3aaHusl K IPAKTUYECKUM 3aHATUSAM (pelleHue 1o 3aaHUsIM Mperno-
naBatess 3a/1a4 u3 [3] crucka OCHOBHOM JUTEpaTyphl).



3ananus nmo teme Ne 5 «®a3oBbie paBHOBecus H (a30BbIe MePeXOaAbI»:

1.

2.

3.

N3yunts Bompockl «IIpaBmio peraara» m «CBOMCTBa BeliecTBa BOJU3M KPUTHUYECKOTO CO-
CTOSIHUSI».

[TpoBectu BbIBON (popmynsl Knanelipona-Knay3uyca Ha ocHOBe MeTO/a LIMKJIOB U METOJIa
XapaKTEePUCTHUECKUX ()YHKIUH.

BhInmonHATe JOManIHue 3aaHusl K IPAKTUYECKUM 3aHATUSAM (peleHue 1o 3aJaHUsIM MpPerno-
JaBaTelis 3a/1a4 U3 [3] crircka OCHOBHOM JIMTEPATYPBI).

33[[3]-[1/[5[ mo Teme Ne 6 «HOBCPXHOCTHOC HATHIKCHUEC) .

1.
2.

> ow

NGO

10.
11.
12.

13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

W3y4uTh MpakTUYECKYIO0 3HAUMMOCTb KAMJUTSIPHBIX SBJICHHM.
BrinonansaTe nomMariHue 3a/1aHus K MPaKTHYECKUM 3aHATUSAM (pEeIeHUE M0 3a/IaHUsIM TTPEro-
JaBatens 3a/1a4 u3 [3] crnucka OCHOBHOU JIUTEPATYPHI).

1.2 Cnucox BONpPOCOB U (WJIN) 3aJaHUIi 1JIs1 MPOBeIeHHS MPOMEKYTOYHON aTTecTaAlluu
(nposepra cipopmuposannocmu OIIK-1, uoenmughuxamop M/I-OIIK-1.1)

Maccsl aTOMOB ¥ MOJIEKYJI. ['unoresa u nocrosiHHast ABoraapo. 3akoH ABOraipo.
YacroTHoe ompeneneHue BepossTHOCTU. CII0KEHHE BEPOSTHOCTEN B3aMMOUCKIIIOUYAIOLINX
COOBITHUN. YMHOXEHHUE BEPOSTHOCTEH JIsi HE3aBUCHUMBIX coObITHI. HopMupoBka Bepost-
HOCTH.

Ycnosusa npumMeHMMOCTH pacnpenenenus ["aycca.

OnpeneneHue paBHOBECHOrO cocTosiHuA. Kitaccuyeckoe MOJEKYJISIpHO-KUHETHUECKOE
oIpeJieJIeHue TeMIepaTypbl, IPoOJIeMbl €ro MPUMEHUMOCTH B ra3ax.

WneanbHO-razoBas MKaja TeMIiepaTypsl. TepMOMETpBI.

Teopema 0 paBHOpacnpeAeIeHUH SHEPTUH 110 CTENEHSIM CBOOOIBI.

XapakTepHble cKopocTu pactipeaeneHus Makcsenna. CpeHsas KUHETUYeCKasi SHEPIUsl.
bapomerpuueckas ¢opmyna. OnbiTel IleppeHa mo sKcrepUMEHTAIbHOMY OINPEIEICHUIO
yucia ABoraapo.

Bo3pacranue SHTpONIMH NPHU MEPEXO0JE K PABHOBECUIO B 3aMKHYTON CUCTEME.

WUneanpuele iukinl. Padorta rasza. Temmio.

BuyTtpeHnnss sHeprus B tepMoauHaMuke. [lepBoe Hayano TepMOIUHAMUKHY.

Tennoémkocts . MossipHas U yaenbHas TEINIOEMKOCTH. YpaBHeHne Maiiepa [uisl uaeallb-
HOTO rasa.

ITonurponuyecknii mpouecc. Y paBHEHUE NOJUTPOIIBI B HI€aIbHOM Taze. M3omponeccsl kak
YaCTHBIE CIy4ad MOJIMTPOIIUYECKOTO IIpoLiecca.

[uxn Kapuo. TemtoBas u xonoawibHas ManHel. TeopeMbl KapHo.

OCHOBHOE TEpMOJMHAMUYECKOE TOXKAECTBO. [IOHATHE O TEPMOAMHAMHYECKHMX CTENEHAX
CBOOO/IBI.

OHTponMs UJealbHOro ra3a. MI3MeHeHue 3HTPONUH B 00OpaTUMBIX U HEOOPAaTUMBIX MpoLec-
cax.

YpasHenue Ban-nep-Baanbca. Buyrpenussa oHeprus rasa Ban-nep-Baansca.

Opdext xoyns-Tomcona. Temneparypa UHBEpCUHU.

Tennosas Teopema Hepaera. Tperbe Hayano TepMOIUMHAMUKY.

TepMmoannaMmuueckue yciaoBus paBHoBecHs ga3. da3oBbie nuarpamMmel. TpoliHas Touka.
VYpasnenue Knaneiipona-Knaysnyca.

N3orepMmbl Ban-aep-Baanbca u cxxnkeHne ra3os.

Kputnueckas Touka.

IToBepxHOCTHOE HaTsKeHHWE. JlaBlieHHWE TMOJ HMCKPUBICHHOW MOBEPXHOCTHIO. Dopmyia
Jlamutaca.

CMauuBaHue U KanWUISIPHbIE SBJICHUS.

Cpennee Bpemst U CpeAHsisl JUIMHA CBOOOIHOTO Mpooera.



27. CBs3p MKy K03 HUIIEHTaAMH, XapaKTePU3YIOIUMH MPOIECCHI IIEpEeHOca.

1.3  IlpumepHbie 32aHUSI HA KOHTPOJbHbIE PadOTHhI.
(nposepra cpopmuposannocmu OIIK-1, uoenmughuxamopwi: M/]-OI1K-1.2)

KonTpoubsnas padora Nel
(paccuumana na 90 murym)

1. IlopmneBoii Hacoc mpeacTaBiIsieT COO0M MWINHAP C NOpIIHEM. Bo BpeMs BbIABM)KEHUS
MOPUIHS 00BEM 101 HUM COEMHEH C OTKAUMBAEMbIM COCYIOM, IIPH OOPATHOM X0/1€ KOHTaKT
C OTKAQ4YMBAaEMbIM COCYJIOM IIEPEKPHIBACTCS U OTKPBIBACTCS KIIAlaH, COSAUHSIONINA HACOC C
BHEUIHEH cpe/iol, MpU 3TOM ra3 MoJ MOPIIHEM BbIOPACHIBACTCS HAPYKY.

O6bem otkaunBaemMoro cocynal’ = 10 i1, MakcuMaIbHBIN 00BEM IIMIMH/IPA HACOCA TIPH BbI-
neunyToM moprHeAV = 0,25 1. Cyuras mpoliecc U30TEPMUYECKHUM, a Ta3 UCaTbHBIM,
HAlTH, BO CKOJIBKO pa3 yMeHbIIUTCS naBienue nocuert = 200 nuknos paboTsl Hacoca.

2. HWcnonb3ys pacnpenenenne MakcBeiuia, HAUTH cpeiHee 3HAUYCHHE BEIIMYMHBI, 00paTHOM
CKOPOCTH IIOCTYTIATEILHOTO JABHKEHHS MOIEKYIbI: 1/v. Macca MOJIEKyIbl 11, abCONOTHAS
temmneparypa T.

3. B3Bech B BoJle APOOGPA3HEIX YACTHYEK BEIECTBa IIOTHOCTH o = 0,9 r/cM® u nuamerpa
d=1,03- 1077 M HAXOMUTCS B HEMOABHKHOMN KIOBETE npu temneparype20°C. Haiitu ot-
HOIIIEHHWE KOHIICHTPAIMI YaCTHYEK, /7 2 Ha MOBEPXHOCTH B3BECH (T4 ) M Ha TIIy-

Oune Smm(7;).

IIpaBuiia BbICTAB/ICHUSA OLEHKH.
«OTIHYHO» - BCE 3a/1a4M pelIeHbl BepHO. [lonmyckaloTcs He3HaUYUTeNIbHbIE HETOUHOCTH (OIInOKa
B YHCJICHHOM OIIPEIEIIEHUHA KOHEUYHOT O UM IIPOMEXYTOYHOI'0 pe3yiibTara IIpu IIPABUIbHOM
AQHAJIMTUYECKOM PELIECHNH, OTCYTCTBHE CCBUIKMA HA UCIIOJIb3YEMBIN 3aKOH IIPU MPABWIBHOM €0
MaTE€MaTU4YECKOM BBIPAXKCHUU.
«Xopowo» - 1Be U3 TPEX 3a/1a4 PELICHBI BEPHO. [[0MyCcKaloTCs HE3HAYUTEIIbHBIE HETOYHOCTH.
JInGo — Bce 3a7auu peleHsb! B 1eJIOM IPaBUIbHO, HO ITPU 3TOM B OAHOM U3 33a]a4 JOIYIIEHbI
CYILIECTBEHHbIE HETOYHOCTHU (HE YKa3aHbI €IMHULIbI U3MEPEHUSI B KOHEUHOM pe3yJbTare, UMEIOT-
Cs1 HETOYHOCTH B IIPEACTABICHUH IIPOMEXKYTOYHBIX PE3YJIBTATOB.
«Y10BJIETBOPUTEIBHO» - BCE 33]]a4l PEIICHbI HE MOJIHOCTHIO MO0 ¢ CYIIeCTBEHHBIMH HETOY-
HOCTSIMH, 1100 BEPHO pEIlIeHa TOJIKO OJHA U3 3aJau.
«Heyn0BJ1IeTBOPUTEJIBLHO» - BCE 33J[aUM PEIIEHbl HEBEPHO, JIMOO pelIeHne He TPECTAaBICHO.

KonTposbnas padora Ne2
(paccuumana na 90 murym)

1. OnuH MoIb HAEATBHOTO Ta3a n3obapuuecku Harpenu Ha AT = 72 K, coobmumB emy Koinye-
crBo Termna @ = 1,6 xJIx. HaliTu npupaiienue ero BHyTpeHHElH SHEepriuy U BEIMUUHY
vy =C,/Cy.

2. WneanbHas X0Jl0MIbHAs MalllMHA paboTaeT 1o ooparHoMy 1uki1y KapHo B MHTEpBase TeM-
nepatyp or—11°C go 15°C. HaiiTu OTHOIIEHHE OTBOJMMOTO OT OXJIAXKIAEMOTO TeJla Teruia
K BHemHel padote:@, /A’ (xonomunbHbIi KO>PPUIHEHT).

3. Tennon3onupoBaHHBIN HUJIMHIP Pa3/IeieH HEBECOMBIM ITOPIITHEM Ha JIBE OJJMHAKOBBIC Ya-
ctu. [1o oJTHy CTOpOHY HOPIITHS HAXOJUTCSY MOJIEH HISaTbHOTO Ta3a ¢ TIOKa3aTelieM aiua-
0aTeIY, IO APYTYIO CTOPOHY - BaKkyyM. [lopiieHs OTIYCTHIIN, U Ta3 3aII0JIHUI BECh IIAITHHID.
3arem MopIieHb MEIJICHHO TIEPEMECTHIIN B HadallbHOE TIoJIokeHue. Haiitn nmpupamenne
BHYTpPEHHEH 3HEPruM U SHTPOIUH B pe3yibTaTe 000ux mporeccos. HauanbHas Temneparypa
razaly.

IIpaBuia BoICTaBJIEHNUs OLIEHKH.

Te xe, 4T0 B KOHTpOJIbHOU paboTe Nel.



1.4  Hrorosslii TecT
(nposepka cghpopmuposannocmu OITK-1,
uoenmugpuxamopwi: UJ/[-OI1K-1.1, HJ]-OI1K-1.2)

20 BompocoB U 3a/1a4 TecTa GOPMHUPYIOTCS CIydaiHOW BRIOOPKOM M3 pasziesioB OaHKa BOIIPOCOB
B LMSMoodle:

Pa3nen OO01ee kojmye- KonnuectBo BO-
CTBO BOIIPOCOB B MIPOCOB B T€CTE
OaHKe
W neanbHbie rassl 4 1
CTaTHCTHYECKUE PACTIPECIICHHS 14 5
PeasibHbIe Ta3bI 3 1
ITepBoe Hava0 TEPMOAMHAMUKHI 8 3
Bropoe Hauano TepMoaMHAMUKI 15 5
®dazoBbIe IEPEXOIbI 6 2
IToBepXHOCTHOE HATSHKEHUE 5 1
SIBneHwms mepeHoca S) 1
PaBHOBecHOE M3nmyueHue 6 1

[IpuMepsI BOPOCOB M 33124 TecTa.

ITepBoe Hauano TepMOAMHAMUKH, BOIpoc Ne6

Bo3MoskeH 71 ¢ TOUKH 3peHus IEPBOro Havyajia TePMOJAUHAMUKH 0OpaTUMBIN MPOIECC, B KOTO-
POM TIOTJIOIIEHHE TETIIA COIPOBOXKIACTCS MOHMKEHUEM TEMIIEPATypPHl, a TPH BBIIEICHUH TEIUIa
B 00paTHOM MIpoIecCce TeMIIepaTypa yBEIUYNBACTCS?

A)HEBO3MOKEH

B)Bo3MOKeEH.

Craructuueckue pacnpeznenesus, Bornpoc Ne9

Pacnpenencuue bonbimana SBJsIETCS CIIEACTBUEM YCIIOBHS (YCIOBHIA):

A) oTcyTcTBHA Apeiida MOJIeKy B IPOCTPAHCTBE CKOPOCTEN

B) orcyrcTBus npeiida Moekys B IpOCTPAaHCTBE KOOPAUHAT

C) orcyrcTBus Apeiida MOJEKyI B IPOCTPAHCTBE CKOPOCTEH U B MPOCTPAHCTBE KOOPAMHAT
D) B3aumHoO#1 KOMIIeHCaUu IpeiihoB MOJIEKYJT B TPOCTPAHCTBE CKOPOCTEHN U B MIPOCTPAHCTBE
KOOpJUHAT

Bropoe Hauano TepMoauHaMuKH, Borpoc Neg

B cooTtBerctBHM ¢ Teopemoit Heprera Tenao€éMKOCTs TPU CTPEMIICHUN TEMIIEPATyphI K a0co-
JIOTHOMY HYJIIO:

A) monsipras Ternoémkocts Cy crpemurcs k 3R /2, monspuas Temnoémkocts C,—k 5R/2,
YTO COOTBETCTBYET KaJOPHUECKUM CBOMCTBaM OJJHOATOMHOTO Ia3a, TaK KakK BCe CTEIEHU CBOOO-
JIbI, KPOME ITOCTYIATENbHBIX, ''3aMOPaKUBAIOTCS "

B) He usmensercs

C) cTpeMuTcs K HYJIIO

Ha npoxoxnenue tecra orBogutcs 40 MUHYT. 3a MpaBUIbHBINA OTBET fgaetcs 1 Oami. B
HEKOTOPBIX CIIydasiX OTBET, HE SBJISIOLIUICS OTHOCTHIO BEPHBIM, MOKET OBITh PABUILHBIM
Y4aCcTUYHO; 3a Takue oTBeThl faercs ot 0,05 no 0,2 6amna. Iltpadubie 6anibl 3a HEBEpHbBIE OTBE-
TBI HE MPEyCMOTPEHBI, 32 UCKIIFOUEHHEM BOIIPOCOB C MHOYKECTBEHHBIM BAPUAHTOM OTBETA.
MaxkcumanbHbli 0am 3a TecT — 20 6aios.



HpaBnna BBbICTABJICHHSA OLCHKH 3a TECT.

«OT1auuHo» - 17-20 6anos.

«Xopomo» -14-16,95 Ganos.
«Y10BJIETBOPUTENBbHO» -8-13,95 Gaos.
«HeynoBiaerBopuTebHO» - MeHee § OALIOB.
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11.

12.

13.

14.

15.
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17.

1.5  Chnucok BOIpoCoB K IK3aMeHYy
(nposepra cihopmuposannocmu OIIK-1, uoenmugpuxamop H-OITK-1.1)

[Ipenmer monekymnsipHOil Gu3uku U TepMoauHaMUKU. CTaTUCTUYECKUH U TepMOIUHAMHYe-
CKHI METOJIbl OIMCAHUSI COCTOSIHUSI CUCTEMbI. Macchl aTOMOB M MoJiekyi. ['unoresza u no-
crostHHass ABoraapo. KonndectBo BemectBa. Moaenp uaeanbHOro raza. OnbITHBIE 3aKOHBI
UJeabHBIX I'a30B. DMIMpUYECKas ra30Basi abCONIOTHAs TeMIIepaTypa.

Cnyyalinble BenuuuHbl. BepositTHocTh. UacToTHOE ompenaeseHue BeposTHOCTU. ClioxeHue
BEPOATHOCTEN B3aMMOMCKIIIOUAIOIIUX COOBITUH. YMHOKEHUE BEPOATHOCTEN ISl HE3ABUCH-
MbIX coObITHI. HopMupoBka BepositHocTH. CpefHee 3HaYeHUE JUCKPETHOW CIIyYailHOW Be-
nuuuHbl. [noTHOCTE BeposTHOCTH. CpeHee 3HaueHHWE HENPEPBIBHO M3MEHSIIOIIEHCS BEu-
yuHbl. [{ucnepcus.

Pacnpenenenue I'aycca m ycinoBusi ero mpuMeHHMMOCTU. BwiBox pacnpenenenust ['aycca.
I'paduk Qynkuuu pacnpeneneHus ['aycca.

OcHOBHbBIE MOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW Teopuu. PaBHOBECHOE MaKpOCKOIU-
Yec-KO€ COCTOsIHME cUcTeMbl. CpeHss KUHeTH4ecKas sHeprus mosekyi. Kinaccuueckoe mo-
JEKYSPHO-KMHETHYECKOE ONpEACIICHIE TEMIIEpaTyphl, IPOoOIeMbl €ro MPUMEHUMOCTH B Ta-
3ax.

Temnepatypa. Cioco® u3MepeHus] TeMIeparypbl. DMIUPUUYECKUE JTUHEHHbIE TeMIlepaTyp-
HbIe IIKajibl. MneanpHo-ra3oBast mkana remeparypsl. TepmomeTpsl. AGCOTIOTHBINA HYIIb.
@yHKIUA pacnpereseHUs: MOJIEKYJI Ta3a MO MPOEKLUUSIM CKOPOCTU. BeposTHOCTh U cpenHee
KOJIMYECTBO MOJIEKYJ B 33JJaHHOM HMHTEpBaJie IpoeKUuu ckopocTd. CpeqHuil KBaapar mpo-
eKLHUU CKOPOCTH. Teopema o paBHOpacpeAeIEeHUU YHEPTUU IO CTENEHSIM CBOOOIBI.
Pacnpenenenne MakcBemia uisi MOJYJsl CKOPOCTH. BepOATHOCTh M CpellHEE KOJUYECTBO
MOJIEKYJI B 3aIaHHOM MHTEPBAJIE MOYJISI CKOPOCTH.

XapakTepHble cKopocTH pacnpeneneHus Makcpemna. CpeqHsisi KMHETHYECKash SHEpPrusl.
Teopema o paBHOpacnpeieIeHUN SHEPTUH 110 CTENEHSIM CBOOO/IBI.

Yucno MOJeKysl B pa3IMYHBIX ydacTKax pacrpeaeneHus Makcpemia. DKClepUMeHTalbHas
MpoBEpKa pacnpeneneHuss Makcaenna.

YacroTa ynapoB MojeKyl o cTeHKy. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHYECKON TeopuH razoB. MoNeKyIsIpHO-KMHETUYECKUI BBIBOJI ypaBHEHHs MeHenee-
Ba-KnaneiipoHa.

Bbapomerpuueckas popmyna (ruapoaunHamMuueckuid BbIBoa). Pacmpenenenue atMochepHBIX
ra3oB 1O BblicoTe BONM3U noBepxHocTH 3emiuu. OnbiThl [leppeHa mo skcnepuMeHTalbHOMY
OIIpeENIEHUIO Yncia ABOraapo.

[IpuHnmn neranpHOrO paBHOBecHsA. BeIBOJ pacnpeneneHuss MakcBeia U3 IpUHIUNA Je-
TaJlbHOTO PaBHOBECHS.

Hpeiid Moexyn uaealbHOTO Ta3a BO BHEITHEM CHIIOBOM mose. Pacnipenenenue bonbimana.
[Tpumenenue pacupenenenus bonpiMana k atmochepam rianer. Paccesnue armocdepsl.
Bbpoynosckoe nBmxenue. ®opmyna DiiHmTeHHA-CMOIYXOBCKOTO.

MuKpOoCcOCTOsIHUE CUCTEMBI (Ha IpUMepe pacipeieieHusl MoJIeKys ra3a B o0beme). Bepost-
HOCTH MHUKPOCOCTOSIHUHN. MoJeKynsspHO-KMHETUYEeCKasi UHTepIpeTaus paBHoBecus. JleMoH
Makcgeiia.

[ToHsiTHE O BEPOSTHOCTH MaKpOCOCTOSIHMSI. DHTPONUS Kak Mepa Oecropsjika B CHUCTEME.
CBs13b HTPOINNHU C BEPOSITHOCTBIO MaKpOCOCTOsIHUA. Bo3pacTanue SHTpONuu NpH Nepexoae
K PaBHOBECHIO B 3aMKHYTOW CHUCTEME.

[Ipenmer TepmoanHaMuKu. PaBHOBECHBIE U HEpPAaBHOBECHbIE Mpolecchl. OOpaTHUMble U He-
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oOpaTtumMmeble mporiecchl. Mneansubie mukisl. PaboTa raza. Temo.

Buytpennss sneprusi B TepMmonuHamuke. Ilepoe Hayano tepmoguHamMuku. OOOOIIEHHBIN
3aKOH COXpaHEHHUs HHepruu. [IpuHIMI SKBUBAJIEHTHOCTH TeIula U paboThl. MexaHndeckui
SKBHBAJIEHT Teruia (ombIT J[xoyins). @yHKIMH COCTOSHUS U ToyHbIe nuddepenmanst. M3-
MEHEHHE BHYTPEHHEW 3Hepruu, Temia u padboTsl B 1ukie. HeBO3MOKHOCTh BEYHOI'O JIBUTa-
TeJs IEPBOrO poAa.

Temnoémkocts. MossipHass U ynenbHas TEIJIOEMKOCTH. Tenno€MKOCTh IPH MOCTOSHHOM
oobeme. TermnoéMKOCTh MpH MOCTOSHHOM JaBlICHUH. Y paBHeHHe Maiiepa Al UAeaIbHOTO
rasa.

PacxoxneHue KIIacCM4eCKON MOJEKYJIIPHO-KMHETUYECKOM TEOPUU TEIUIOEMKOCTH HCAlIb-
HOTO ra3a C KCIIEPUMEHTOM. 3aMOpaXMBaHUE KOJIeOATEIbHbBIX CTENIEHEH CBOOO b (3TIEMEH-
TapHas KBaHTOBas MHTepnpeTauus). KauecTBeHHOE 0OBSICHEHHE 3aBUCUMOCTH TEIJIOEMKO-
CTH MOJIEKYJIIPHOTO BOJOPO/Ia OT TEMIIEPATYPBI.

[Iponieccrl B mueanbHBIX Tazax. M3obapuueckuii nporecc. M3oxopuueckuit mporecc. M3o-
TepMuueckuil mporecc. (Pacuer m3aMeHeHHss BHYTpeHHEH HEpruu, paboThl M KOJIWYECTBA
TEIUIOTHI B 3TUX Ipolieccax.)

Anmnabatryeckuii mporecc. YpaBHEHHE aanadarsl s 00paTUMOro aanadaTH4ecKoro mpo-
1ecca B UJIeaJIbHOM Tase.

[TonuTponmyeckuii mmpouecc. Y paBHEHUE NOJUTPOIBI B UACAIBHOM rase. M3omponeccsl Kak
YacTHBIE Cllydau MOJIMTPONnYECKOro npouecca. [Ipoueccel ¢ otpunarensHoi TennoéMKocTh
10. (J11s1 pa3MbliieHus: — IepBO€ HA4ajl0 TEPMOJUHAMUKY U TEOPUSI TEIIOPOJA).

ukn Kapuo. TertoBas n xonoauibHast MamuHbl. KoahGHUIMEeHT 0JIe3HOT0 AeHCTBHS ITHK-
na. Ilocrynar Knay3suyca. Jloka3arenbcTBO HE3aBUCUMOCTH K.I1.J. Lukia KapHo ot paboyero
BELIECTBA U MPOTSHKEHHOCTH MPOLIECCOB Ha OCHOBE noctyiaTta Knaysuyca (mepBast Teopema
Kapho).

Beruucnenue k..1. nukia Kapao mis uneansHoro rasa. [Ipencrasinenue o pazoueHun npo-
M3BOJIBHOTO 0OPAaTUMOI0 LIMKJIAa HAa COBOKYIHOCTh O€CKOHEUHO MajbiX 1uKiIoB KapHo. Tep-
MOJIMHAaMUYECKOE OIpE/eICHUE IHTPONUU. BTOpoe Hayano TepMOJUHAMHUKUA U SHTPOIHUS
KaK (DyHKIMS COCTOSIHUSL.

[TpyHIMI HEBO3MOKHOCTH BEUHOI'O JIBUTaTeliss BTOpPOro poaa (mocrtynar ToMcoHa — jopaa
KenbBuHa). Paznuunbie popMyIMpoBKH BTOPOro Hayalla TEPMOAMHAMMKH, UX SKBHBAJICHT-
HOCTb.

IlepBas Teopema KapHo Kak cieIcTBUE OJHO3HAYHOCTH DHTPONMHU B 33JaHHOM TEPMOJIMHA-
MHUYECKOM COCTOSIHMM. MakCUMaJIbHBIN K.II.Jl. TEIUIOBOM MAIlIMHBI B 3aJaHHOM TeMIIepaTyp-
HOM HHTepBasie (BTopasi Teopema Kapno). TemnepaTypa ¢ TOYKM 3peHHs] BTOPOrO Haudajia
TEPMOJIMHAMUKH (TEpMOJIUHAMHUYECKasi aOCOIIOTHAs TEMIIEpaTypa).

OCHOBHOE TEPMOJMHAMHYECKOE TOXKIECTBO. lIOHATHE O TEpMOAMHAMMYECKHX CTEIEHSX
cBoOoabl. TepMoanHamMuueckue npousBonble. JuddepennmanbHoe Kamopuyeckoe ypaBHe-
HUE.

VYpaBHEHUs COCTOSHUS U TEPMOJMHAMMUYECKHE CTENeHH CBOOObI. HezaBUCHUMOCTb TepMHu-
YEeCKOr0 U KaJIOpUYECKOT0 YPaBHEHUN COCTOSIHUS (Ha IpUMepe UAEaIbHOro rasa).

Huxnst OtTo u Jduzens.

DHTpoNUs UAEANTBHOrO ra3a. l3MeHeHne sHTponuy B 0OpaTUMBIX M HEOOPAaTHUMBIX MpPOIEC-
cax. TeruooOmeH. Pacimmpenue rasa B mycroty. Bzaumnas auddys3us pa3iuuHbIX U OJUHA-
KOBBIX ra3oB. [lapagokc ['n66ca.

Bospacranue sHTponuu B HEOOPATUMBIX IMPOIECCaX, MPOTEKAIOIIUX B 3aMKHYTOM CHUCTEME.
HepasenctBo Knaysuyca.

TepmoauHaMuyeckue NMOTEHIMAIBI. XapaKTepUCTHUECKUE (PYHKIUU COCTOSHUS. Xapakre-
pucTtrueckue nepemeHHble. CooTHOIIEHNs MakcBesia sl TepMOJUHAMHYECKUX ITPOU3BO/I-
HBIX.

VYcoBust TEpPMOJMHAMUYECKOTO PABHOBECHS M HIKCTPEMYMBI XapaKTEPUCTUUECKUX (DYHKIIMN
COCTOSIHUSL.



35. PeanpHbie ra3el. B3anMoeiicTBHE MOJIEKYII Ha MQJIBIX M OOJIBIITNX PACCTOSHUAX. Y paBHEHUE
Ban-nep-Baanbsca. BHyTpeHHss sHeprus rasa Ban-gep-Baainbca.

36. Dddexr xoyna-Tomcona. Temmneparypa naBepcuu. Haxoxxnenne Temmneparypbsl HHBEPCUU
s ra3a Ban-nep-Baanbca. [IpuHImn rpagyipoBKu TEpMOMETpa B aOCOTIOTHON TEpMOIH-
HaMHUYECKOMU ILIKAJIE.

37. Tennosas teopema Hepucra. Tperbe Hauano TepMOJMHAMUKU. TeMI0EMKOCTH MPU TEMIIE-
patypax, OJM3KUX K aOCOIOTHOMY HYJ0. HemocTnxuMocTh abCoMOTHOrO Hysl TeMIepa-
Typbl. OTpHLaTeNIbHBIE A0COMIOTHBIE TEMITEPATYPHI.

38. Xumuueckuil moreHuuan. TepMoJuHAMHUECKHE MOTEHIMANIbI JJISi CUCTEM C MEePEeMEHHBIM
YKCJIOM YacTHII.

39. TepmoauHamuueckue yciioBusi paBHoBecus (a3. da3zoBble quarpammbl. TpoifHas ToOdYKa.
[TpaBuno ¢a3 ['nboca.

40. TTonsitue o ¢a3zoBbIX IMepexoaax mepBoro u BToporo poaa. CkpeiTas TerwioTa Mepexoja.
OnpeneneHHoCTh 3HaKa CKPBITOM TEIIOTHI IIEPEX0/aA.

41. Vpasuenue Knaneiipona-Knay3uyca. JlaBjaeHue HaChIIIEHHOTO Tapa.

42. N3orepmbl Ban-nep-Baanbca u cxxmxenne rasos. [IpaBuio mmomaneit (Makcsemna). [Ipa-
BUJIO phlyara. MeracTaOMIIbHBIE COCTOSHHUS.

43. Tpoiiabie Touku. [Tomumopdusm Kpuctaios. 3apoabimu ¢as.

44. Kputndeckas Touka. CBOHCTBa BellecTBa BOTU3M KPUTUUYECKOTO COCTOSHUS. BboluncieHue
KpUTHYECKUX ITapaMeTpoB Juisd raza Ban-nep-Baanbca. 3ak0H COOTBETCTBEHHBIX COCTOSTHUI.

45. CxiKeHue ra30B U MOJy4YeHHe CBEPXHHU3KUX TeMIieparyp. JleTanaepsl.

46. IToBepxHOCTHOE HaTsDKEHHE. JlaBjeHHME MOJ HWCKPUBICHHONW MOBEpXHOCThI0. Dopmyna
Jlamaca.

47. Kpaesble yripl. CMaunBaHNE U KaWJUISPHbBIE SIBJICHHUS.

48. SIBnenue nmepeHoca B razax. TemnonpoBoaAHOCTb, MU dy3usi, BI3KOE TPEHHE. DMIIUPUIECKHIE
YpaBHEHHUSI U KAUECTBEHHBIN aHAJIN3.

49. DddexTuBHOE ceueHue paccessHus. CpeaHee BpeMs U CpeiHAs AJMHA CBOOOIHOTO Mpooera.
3aBHCUMOCTB CpEIHEH ITMHBI CBOOOAHOTO mpobera oT Temmepatypsl (hopmyna CésepreH-
1a).

50. TemnonpoBOIHOCTH B ra3ax. DJIEMEHTapHas MOJEKYJISPHO-KMHETUYECKas TEOPHUs TeIuIo-
npoBoiHOCTH. KoapuumeHT TernnonpoBogHOCTH.

HpaBnna BbBICTABJICHHA OLICHKHA HA 3K3aMCHE.

B sk3aMeHanoHHbIe OMIIET BKIIIOYAETCA JBa TEOPETUUYECKHX Bompoca. Ha moAroToBky k
oTBeTy naércs He MeHee 14aca. [Ipu oTcyTCTBUM MONOKUTENBHON OIIEHKH («YyIOBJIETBOPUTEIb-
HO» U BBIIIE) O KOHTPOJbHOU padoTte Nel u/unm Ne2 naércst JOMONMHUTENbHAS 33/1a4a [0 TeMe
COOTBETCTBYIOIIEH KOHTPOJIbHON paboThl. B 3TOM ciyyae BpeMs Ha HOJITOTOBKY YBEIMUHUBAETCS
Ha 0,5 4Jaca.

ITo nToram sk3aMeHa BBICTABISETCSA OJHA U3 OLICHOK: OTIIMYHO», «XOPOILIO», «yI0BIIE-
TBOPUTEIBHO» UM «HEYAOBIETBOPUTEIBHON.

Onenka «OTJMYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIA JIEMOHCTPUPYET IIIyOOKOEe U
MIOJTHOE BJIaJIEHUE COJIepKAHUEM MaTepHualia U MOHATUHHBIM anapaToM KJIacCHUecKOW (U3uKy;
YMEET CBS3bIBaTh TEOPHIO C MPakTUKON. CTyIeHT 1aéT pa3BepHYTHIE, ITOJIHbIE OTBETHI Ha BOIPO-
CBI HK3aMEHAIIMOHHOTO OMJIETa U JIOMOTHUTEIBHBIE BOIIPOCHI, COOJIIOIAET JIOTHYECKYIO MOCIE0-
BaTEJIBHOCTh IIPU U3JI0’)KEHUH MaTepuraa.

Onenka «Xopomuo» BBICTABIIAETCS CTYAEHTY, OTBET KOTOPOI'O Ha dK3aMEHE B LIEJIOM CO-
OTBETCTBYIOT YKa3aHHBIM BBILIE KPUTEPHSIM, HO OTIUYAETCS MEHbIIEH 00CTOATENbHOCTHIO, TITy-
OMHOI, 000CHOBaHHOCTBIO U MOJHOTOH. B 0TBeTe MMEIOT MeCTO OTAEIbHbIE HETOYHOCTH (HECy-
[IECTBEHHbIE OIIMOKM), KOTOPbIE MCIPABIISIIOTCS CaMUM CTYIEHTOM TOCJE JOMOJHUTENbHBIX U
(M) YTOYHSIOIIMX BOIIPOCOB AK3aMEHATOpA.

Ouenka «Y10BJIE€TBOPUTEIBbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBII JA€T HETOCTATOYHO
MOJIHBIE U TOCIIEI0BaTEeNbHbIE OTBETHI Ha BONPOCHI AK3aMEHALIMOHHOTO OMJIeTa U JIOTOJIHUTEINb-



HBIE BOIIPOCHI, HO MPU 3TOM JIEMOHCTPUPYET YMEHHUE BBIJECINTh CYIIECTBEHHbIE U HECYIIECTBEH-
HbIE MPU3HAKU U YCTAaHOBUTH IPUUMHHO-CJIECTBEHHbIE CBS3U. [Ipu N31105)KEHUU OTBETOB J10IIYC-
KalOTCsl OMMOKHU B OMPEAENIEHUU M PACKPBITUH HEKOTOPBIX OCHOBHBIX MOHSTHM, TEPMHHOB, B
(opMyIHpOBKE MOJOKEHUN, KOTOPBIE CTYJCHT 3aTPYyIHSAETCS UCIIPABUTh CaMOCTOSTeNbHO. [Ipu
apryMeHTalliid OTBETa CTYJIEHT He OOOCHOBBIBAECT CBOM CYXAeHMs. Ha yacTb MOMOTHUTETbHBIX
BOIIPOCOB CTYJIEHT 3aTPYJHAETCS 1aTh OTBET WJIM JAET HEBEPHBIE OTBETHI.

Ouenka «HeynoB1eTBOPHTENIbHO» BBICTABISAETCS CTYIEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIC 3HAHMS, OCCIIOPAJOYHO M HEYBEPEHHO M3JIaraeT Marepuai; He
YMEET BBIACIATH TJIABHOE U BTOPOCTENIEHHOE, HE YMEET COECUHATh TEOPETUUECKUE MOJIOKEHHUS C
NPaKTUKOM, TOIyCKaeT rpyOble OUIMOKH TP ONPEEIEHUH CYIIIHOCTH PAaCKPhIBAEMBbIX MOHITHH,
SBJICHU, BCJIEICTBUE HEIIOHUMAHUS MX CYIIECTBEHHBIX M HECYLIECTBEHHBIX IIPU3HAKOB U CBS-
3€i; 1aéT HEMOJHbIE OTBETHI, JIOTUKA U I1OCJIEI0BATEIbHOCTD U3JI0KEHNS KOTOPhIX UMEIOT CYIIIe-
CTBEHHbIC U NIPUHIUIINAIbHBIE HAPYIIEHUS, B OTBETAX OTCYTCTBYIOT BBIBOJIbI. J[OMOITHUTEIbHBIE
Y YTOYHSIIOIINE BOIIPOCHI 3K3aMEHATOpa HE MPHUBOJAT K KOPPEKIMH OTBETOB cTyleHTa. Ha oc-
HOBHYIO YacCTh JOMNOJHHUTEIbHBIX BOIPOCOB CTYJAEHT 3aTPYIHAETCS JaTh OTBET WJIM JAET HEBEp-
HBIE OTBETHI.

Ouenka «HeynoBiaeTBOPUTENIBHO» BBICTABISAETCS TAKKE CTYACHTY, KOTOPBIA B3sUI 3K3a-
MEHAI[MOHHBIN OMJIEeT, HO OTBEYaTh OTKA3aJICs.



IMpuioxenne Ne 2 k padoueii mporpaMmme AUCHUNINMHBI
«MoJiekyasipaas puznka»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHOBHOW (OPMOH TEOPETUYECKOTO M3JIOKEHHs y4eOHOro Marepuajia Mo JAUCIUILINHE
«MonekynspHas (u3nKay» sBiseTcs JeKuuoHHas Gopma. Ha npakTuyeckux 3aHSITUAX aHATU3U-
pyeTcsl U YaCTUYHO MOBTOPSETCS TEOPETUUECKHUIM MaTepuai ¢ 3JIEMEHTaMH OIpoca CTYAECHTOB U
rpynmnoBoro oocyxaenus. Kpome Toro, Ha NpakTHUECKUX 3aHITUSX OCYIIECTBIISIETCS CaMOCTOS-
TEIHHOE U TPYIIIOBOE PelIeHUE 3a7a4 0a30BOT0 YPOBHSI M YPOBHS MOBBIIIEHHOH cliokHOCTH. [1o
KKIOU pelIeHHOM 3a/adye MPOBOIUTCS TPYIIOBOE OOCYXKIECHHE PE3yJIbTaTOB, BBIICHEHHE WX
CBsi3M C ()yHIAMEHTAIBHBIMHU 3aKOHAMU (DU3HWKHU, HA KOTOPBIE OMHpaeTcs pemieHue. B HeoOxo-
JUMBIX CITydasix aHAJU3UPYIOTCA MpeieibHbIe IEPEXO0/IbI.

OcHOBHBIMU (hOpMaMH CaMOCTOSITEIBHON Pa0OTHI CTYJACHTA SBISIOTCS M3y4CHHE KOH-
CIEKTa JIEKUIUH, OCHOBHOM W JIOTMOJIHUTEIHHON JIMTEPATYpPbl, HHTEPHET-PECYPCOB IO 3aJJaHUSM
JUTSL CAMOCTOSITEIBHON pabOThI, pelIeHre 3a1a49 (JJOMAITHIX 3aJaHui ).

Takum oOpasom, mepBas 3ajlaya OpraHU3alMd BHEAYJUTOPHOU CAMOCTOATEIbHOU paboOThI CTY-
JIEHTa — 3TO COCTABJICHUE WHAMBUIYATbHOTO PACHUCAHUsA, KOTOPOE TOJKHO OTpa)xaTh BpeMs
3aHATUHN, UX XapaKTep, IepepbIBbl HA 00, Y>KUH, OTIBIX, COH, IPOE3 U T.J.

PexoMeHIaIIUM 11O CAMOCTOATEIbHOI PadoTe ¢ HCTOYHNKAMH HH(OPMAIUH.
[Tpu paboTe ¢ TUTEpaTypOil U HHTEPHET-PECypCcaMu PEKOMEHTyeTCs
e uyuTaTh YUeOHUKHU He nmoapsy (maparpad 3a maparpadom), a UCKaTh HHPOPMAIIHIO IO UHTEpe-
CYIOLIIEMY BOIPOCY, ONMUPAsCh Ha KOHCIEKT JICKIMH, TaK KaK CTPYKTypa M IOCJIEeIOBATEIIb-
HOCTb M3JIOKCHHS B JISKIIMOHHOM KYPCE MOXKET OTINYAThCS OT CTPYKTYPHI U MMOCIICIOBATEIb-
HOCTHU Marepuaia B y4eOHUKE;
® TIpH PaACCMOTPEHHH KaXKIOTO BOIIPOCA MO BO3MOYKHOCTH HCIOJIE30BaTh HECKOJIBKO HCTOYHHU-
KOB, IOCKOJIbKY TIPY CPaBHEHHHM WH(POPMALMU M3 Pa3HBIX MCTOYHHMKOB JOCTHTraeTcsi Ooliee
riy0OKOe TTOHMMAaHKE, BBISIBICHHEC OCHOBHBIX M BTOPOCTEIICHHBIX aCICKTOB M3y4aeMOIo BO-
npoca;
e MaTeMaTUyecKue MpeoOpa3oBaHUs, W3IIOKEHHBIE B JIUTEpAType, MPOAENBIBATH CaMOCTOS-
TEJBHO TSI AKTUBHOTO OBIIAJICHHSI H3y4aeMbIM BOTIPOCOM.

PexomMeHaal MK 110 CAMOCTOATEIBHOMY PellIeHHIO 32/1aY.

e PereHne 3a1aun peKOMEHAYETCA HaYUMHATh C aHalau3a yclloBui. IIpexae yem mpucrymnars K
npeoOpa3oBaHUsM, HYXXKHO BBUICHUTH XapakTep sBJIEHHs (Tpoliecca), COOTBETCTBYIOILETO
YCIIOBUSM 3ajjaud, PU3NYECKUE 3aKOHBI, KOTOPHIM JIOJKHO MOAYMHSATHCS SIBIEHUE (Tpoliecc)
B YCJIOBHSX 3a/1a4U.

e B mpouecce MareMaTH4eCKUX MPeoOpa3OBaHUN MOJIE3HO MPOBEPATH MPOMEKYTOUHBIE pe-
3y/lbTaThl HA COOTBETCTBHE COOOPaKEHUSM Pa3MEPHOCTH BEJIWYUH, BXOJAMIMX B (DOPMYIIBI,
3TO MO3BOJIUT BBISIBUTh BO3MOXKHYIO OIIMOKY HA paHHEM 3Tarle perieHusl.

e KoOHEUHBIN pe3ynbTaT TakKe HYXKHO IIPOBEPUTH HA Pa3MEPHOCTb, 110 BO3MOKHOCTH — Ha IIpe-
JIeIIbHBIE ITEPEXO/IBI.

e [locie noy4eHnss KOHEUHOTO pe3ybTaTa pEKOMEHYETCsl BEPHYThCS K aHAIIU3Y YCIOBUH 3a-
Jla4¥ U IIOBTOPUTH €ro ¢ y4ETOM PE3YJILTATA PELICHUS.

PexomeHaanum mo NoAroToOBKe K 3K3aMeHY.

e OcCHOBHBIE pEKOMEHJAIIMH T10 MOATOTOBKE K IK3aMEHY T€ K€, YTO U 0 CaMOCTOSITeNIbHOI pa-
0oTe B cemMecTpe — ONMUpaThCs Ha KOHCIIEKT JIEKIUil, CpaBHUBATh M3JI0KEHHE BOIIPOCca B He-
CKOJIBKUX MCTOYHHMKaX MH(OPMAIUH, CAMOCTOSATENIBHO MTPOBOIUTH MaTeMaTHYECKHUE peo0-
pa3oBaHusl.

e PexoMeHayeTcs HAMETUTh MPUMEPHBIN TpaduK H3ydeHUs] MaTepuaa, THEBHYIO HOpMY C yué-
TOM KOJIMYECTBA JTHEH HA MOATOTOBKY.



e XenarenbHo coOMIOAATh PACHOPSAOK JIHS, BEBIHOCS OCHOBHYIO HAarpy3Ky Ha YTPeHHUE U
JHCBHBIC 4YacCHhl. O6H33T€HBHO OTBOAUTH BpECMA Ha COH, IPOTYJIKH, PCTYJIAPHOC MMUTAHUC.

e [Ipu BOBHHMKHOBEHUHU 3aTPYAHEHHUH C KAKIM-JIMOO BOTIPOCOM PEKOMEHIYETCS IEPENTH K Clie-
JTYIOIIMM BOIpPOCaM, He TpaTs BpEMEHH Ha JaHHbIN. B nanapHeiieM MoKHO BEpHYTHCS K BO-
IIPOCY, BbI3BABILIEMY 3aTPyAHEHNUE, 334aTh €ro IIPENoJaBaTell0 Ha KOHCYIbTall|H.

¢ B KOHIIE MOArOTOBKH 11€/1IeCO00pa3HO KPAaTKO MPOCMOTPETH BCE BOMPOCHI, MOIBITATHCS BbIJIE-
JUTH B KAXJIOM OCHOBHbBIE TIOJIOKEHUSI.



